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LOI NOI PAU

Ngay Gay mé Héi stc Thé giéi mdi phét trién khoang 100 ndm nay do
nhu ciu phat trién ngoai khoa dé ciiu chita nhiing bénh nhén nang. 3 nuée
ta nganh Gay mé Héi stc chi méi hinh thanh tit 50 ndm. Thuc t& & trong
ciing nhu & ngoai nudc, trude day cling nhu hién nay hai nganh Ngoai khoa
va GAy mé Hai sdc gén véi nhau nhu hinh vdi bong. O noi nao, vao thai gian
nao nganh Ngoai khoa phat trién thi & d6, vao thon gian dé nganh Gay mé
Héi sttc phat trién va nguge lai nhd quan tdm phat trién Gay mé Hai stic ma
ngoal khoa phat trién. Gay mé khong thé tach khéi Héi sde vi mudn Gay me
t6t thi phai Hoi suc t6t, chua néi dén cong tac chuén bj bénh nhan truéc méo
va sfn sdc sau mo thi kién thic hdi siic lai vo cling quan trong. Ngay nay
ngudi ta ¢6 thé mé cho céc bénh nhan bt cit & lda tudi nao ti dda tré mdl
sinh cho dén cu gia cao nién. Ngay nay ngudi phiu thuit vién ¢ the mé o
b4t cit mdt ¢6 quan sinh tdn nao ké ca tim va ndo. Cling nhu mé trén cAc
bénh nhén c¢é cac bénh niang kém theo vi du dai dudng, suy tim, tang huyet
ap v.v... cudc md ¢ thé dibn ra ngin nhu’.ng cling ¢6 thé rat dai. T4t ca
nhiing tién bd 4y, thanh céng iy, khong thé tach rdi khoi nhitng déng gép va
tién bo ciia nganh Gay mé Héi ste.

B6i thé vige cho ra ddi mot bd sach gido khoa Gay mé hdi sttc nham dap
{ng nhu ciu hoc t4p, ndm viing kién thic trude hét cta cac can bd Gay mé
Héi siic sau va trén dai hoc, sau nita 1a ctia nhiing ai quan tdm dén cdng viéc
phau thuat cling nhu etu chita ngusi bénh trong tinh trang hiém nghéo.

Bo sach chia lam hai tap:

Tap I: Bao gém nhing kién thitc chung, co ban vé Gay mé Hoéi sic.

Tap II: Di siu vao nhing dac thi cta tung loai mé xé, tung lda tuéi,
tliing bénh thuong gap.

Lin diu xu#t ban bé sach con nhifu van dé chua thé dé cap dén, vi du
Gay mé Hai sic trong mé riang ham mat, md tai mii hong, md mit, giam
dau, nhiém khuédn v.v... Mt khac trong tiing bai, tling van dé con ¢6 mit

nay mat kia chua hoan m§. Ching t61 mong duge doc gid lugng thi va xin bo
sung sta chita vio thdi gian téi hosic 14n sau.

Thay mit cac tac gia

Gido s Nguyén Thu
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DAI CUONG VE DUGC BONG HOC

Dao Vian Phan

l. DAI CUONG

Dugc dong hoc (Pharmacokinetics) nghién citu cac qua trinh chuyén van
cua thudc tir lie thude duge hap thu vao co thé cho dan khi thuse bi thai trt
hoan toan (H1.1). Cée qua trinh d6 1a:

— Sy hép thu (Absorption)

~ Su phén phél (Distribution)

- Sv chuyén hoa (Metabolism)

— Sy thai trit (Excretion, Elimination).

Mau Mo
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Hinh 1.1: Su chuyén van cla thugc trong cd thé

Dé thuc hién duge nhiing qua trinh nay, thudc phai vugt qua cac mang t&
bao. Vi thé, trude khi nghién ctu ban qua trinh nay, cAn nhic lai céc ¢g ché
van chuyén thude qua mang sinh hoc va cac dic tinh ¥ hoa cua thuée va
mang sinh hoc ¢6 4nh hudng dén cac qua trinh vin chuyén dé.



Il. CAC CACH VAN CHUYEN THUGC QUA MANG SINH HOC

1. Dic tinh ly héa clia thudc
- — Thudc 1a cic phén tit ¢6 trong lugng phan tit Py< 600. Ching déu la
cac acid hodc cac base yéu.
- Cac phan tit thudc duge san xuidt dudi cac dang bao ché khac nhau dé:
+ Tan duge trong nuée (dich tiéu ho4, dich khe), do dé dé dude hap thu.
+ Tan dugc trong md dé thim qua duge mang t& bao gay ra duge tac
dung duge 1y vi mang t€& bao chita nhiéu phospholipid.
Vi vay dé duge hap thu vao t& bao thuan 1gi nhat, thude cdn c6 mét ty 1é
tan trong nudce/tan trong ma thich hgp.
~  Céc phéan tl thudc con duge dic trung bdi hing s6 phan ly pKa
pKa dugce suy ra tit phuong trinh Henderson - Hasselbach:
dang ion hoa
pH = pKa + log

dang khéng ton hoa
Cho moét acid:
noéng 44 phan ti
pKa = pH + log

néng do ion
Cho mdot base:

néng do ion

pKa = pH + log
néng dd phan ti
K la hang s6' phén ly cia 1 acid; pKa = - logK
pKa ditng cho ca acid va base.

Mot acid hitu co c6 pKa thap 12 mét acid manh va nguge lai; mét base c6
pKa thap 1 mot base yéu, va nguge lai.

N6t mot cach khae, khi mot thude ¢6 hiang s6 pKa bing véi pH ciia méi
trudng thi 50% & dang khéng ion hoa (c6 thé khuéch tan duge). Vi khi dg,
nong 46 phan ti/mdng dd ion=1 va log 1=0.

Néi chung, mét thudc phan tan tat, d& duge hap thu khi.

- (Cé trong lugng phéan tu thap.

— 1t bi ion hoa: Phu thude vao hing s6 phan ly (Pha) ctia thude va PH
cua méi trudng.



~ Dé tan trong dich tiéu hoa (tan trong nudc)

- Tan dugc trong md cua mang té& bao
2. Van chuyén thudc blng cach loc

Nhiing thudc c6 trong ludng phén tiz thdp (100- -200), tan duge trong nude
nhung khéng tan dudc trong md sé chui qua cac ong dan (d = 4 - 40 A) cia
mang sinh hoc do sy chénh léch ap lyc thuytinh. Ong dan clla mao mach cg

vAn c6 duong kinh 1a 30 A cta mao mach nfio 12 7-9 A, vi thé nhiéu thudc
khéng vao dude than kinh trung uong.
3. Van chuyén biing khuéch tan thu déng

Nhitng phan ti thuéc tan duge trong nuée/md sé chuyén qua mang tit noi
¢6 ndng d6 cao sang noi cé néng d6 thap.

Diéu kién cta su khuéch tan thu dong 1a thude it bi ion hod va c6 néng
dé cao ¢ b€ mat mang. Chét ion hoa sé dé tan trong nudc, con chit khang ion
hoa sé tan dugc trong md va dé hap thu qua mang.

Sy khuéch tan clia acid va base y&u phu thudc vao hing s8 phan ly pKa
cua thubc va pH cua mdi trusng. Thi du phenobarbital 1a mot acid yé&u c6
pKa = 7,2; nuéc tiéu binh thudng c6 pH ciing bing 7,2 nén phenobarbital bi
ion ho4 50%. Khi nang pH cta nudc tidu 18n 8, d6 ion hoa cia thudc sé 1a
86%, do d6 thudc khong thadm dutde vao t& bao. Diéu nay da dudge dung trong
diéu tri nh1em doc phenobarbital: truyén dung dich NaCO,H 1,4% dé kiém
hoa nudc tiéu, thude sé bj thai trit.

D61 véi mét chat khi (thi du thude mé bay hoi), su khuéch tan tit khong
khi phé nang vao mau phu thuge vao ap luc riéng phan ctia chat khi gy mé
¢6 trong khéng khi thd vao dd hoa tan ctia khi mé trong mau.

4. Van chuyén tich cuc

Van chuyén tich cuc 1a su tai thude tit bén nay sang bén kia mang sinh hoc
nhd mét "chat van chuyén” (carrier) dédc hiéu ¢6 san trong mang sinh hoc.

- Dic diém caa su van chuyén nay la:

+ G tinh bdo hoa: do s6 lugng carrier ¢6 han

+ (6 tinh dédc hiéu: méi carrier chi tao phiic véi vai chét c6 cdu tric
déc hiéu véi nd.

+ (6 tinh canh tranh: cac thudc c6 ciu tric gan giéng nhau cé thé
gan canh tranh v6i mét carrier, chit nao ¢6 ai luc manh hon sé
gan dudgc.

+ C6 thé bi tc ch&: mét s§ thude (nhu actinomycin D) lam carrier
gidm kha néng gin thudc d€ van chuyén.

- Hinh thic van chuyén: ¢6 hai cach

+ Van chuyén thugfm lgi: khi kém theo carrier lai ¢6 cd sy chénh
léch bac thang nong df_‘),avi vay sy van chuyén nay khéng cin ning
lugng. Thi du v4n chuyén glucose, pyramidon.



+ Van chuyén tich cue thuc thu: la van chuyén dl ngude bic thang
néng dg, tit noi c6 néng & thip sang nai cb néng &6 cao hon. Vi
vay doi hoi phal ¢6 nang lugng duge cung cap do ATP thuy phén,
thudng duge goi 1a cac "bom", thi du sy van chuyén cua Na*, K*,
Ca™, I', acid amin.

ll. CAC QUA TRINH DUGC PONG HOC
1. Su hap thu

Hip thu 1a sy van chuyen thudc tit noi dung thudc (uong, tiém ngoai

dudng tinh mach) vao mau dé rbi di khdp co thé, téi nai tac dung. Nhu va
su hap thu sé phy thudc vao: & y

— D9 hoa tan ctia thudc. Thude dung duéi dang dung dich nuéc dé ha
thu hon dang d4u, dich treo hoic dang cing ® P

—  pH tai ché h&p thu vi ¢6 anh hudng dén dé tan chia thude.

— Nong do cta thude. Nong d6 cang cao cang hap thu nhanh.

—  Tuan hoan tail vung hép thu.

— Dién tich ving hdp thu. Phdi, niém mach ruét cé dién tich 16n, hip
thu nhanh.

Tu nhiing yéu t& dé cho thay duong dwa thudc vao co thé sé c6 anh hudng
16n dén su hap thu. Ngoai trit dudng tiém tinh mach, trong qua trinh hap
thu, mét phdn thudc sé& bi phi huy trude khi vao duge vong tuin hoan, dugc
goi la "first pass metabolism” (chuyen ho4 do hap thu hay chuyen hoa qua
gan lan thit nhat vi thudng 14 udng thudc). Phan vao dudc tudn hoan mdi
phat huy tac dung dugc 1y, duge goi 12 sinh khd dung (bicavailability) cia
thudc (xin xem & phén sau)

Sau day sé diém qua cic dudng dung thude thong thuong va cac dic diém
cua ching.

1.1. Qua duodng tiéu hod

Uu diém la dé ding vi 14 duding hap thu ty nhién

Nhuge diém 12 bi cac enzym tidu héa pha huy hodc thude tao phitc véi
thitc &n lam cham h&p thu. Déi khi thudc kich thich niém mac tiéu héa, gay
viém loét.

1.1.1. Qua niém mac miéng: thuéc ngadm dudi Iudi

Do thudc vao thing vong tuin hoan nén khong bi dich vi pha huy, khéng

bi chuyén ho4 qua gan 14n thi nhat.
1.1.2. Thude ubng

Thudc s& qua da day va qua rudt véi cac dic diém sau:

~ O daday:

+ C6 pH = 1-3 nén chi hap thu cic acid yéu, it bi ion hoa, nhu
aspirin, phenylbatazon, barbiturat.

10



+ Noi chung it hap thu vi niém mac it mach mau, lai chita nhiéu
cholesterol, thoi gian thudc § da day khéng lau.
Khi dét hap thu nhanh hon, nhung dé bi kich thich

rudt non:

|
+ O+

La noi h&p thu cha y&u vi ¢6 dién tich hap thu rat rong (>40 m?,
lai duge tudi mau nhiéu, pH tang dan t6i kiém (pH tit 6 dén 8).
Thuéc it bi ion héa nhung néu it hoic khéng tan trong lipid
(sulfaguanidin, streptomycin) thi it duge hap thu.

+

+ Thudc mang amin bac 4 s& bi ion hoa manh khé h&p thu, thi du
cac loal cura.
+ Cdc anion sulfat SO, " khéng duge hap thu: MgS0,, Na,SO, chi
¢6 tac dung tay.
1.1.3. Thubc dét truc trang
' Khi khong dung duong udng duge (do nén, do hén mé, hodc G tré em) thi
¢6 dang thude dat vao hau mén. Khoang 50% thudc hdp thu qua truc trang
sé€ qua gan, chiu chuyén hoa ban dau.
Nhuge diém 1a hap thu khéng hoan toan va cé thé gay kich thich niém
mac hdu mon.
1.2. Thudc tiém

— Tiém dudi da: do c6 nhiéu sgi than kinh cam giac nén dau, it mach
mau nén thude hap thu cham

- Tiém bip: khdc phue duce hai nhude diém trén clia tiém dwéi da -
mét s8 thubc c6 thé gay hoai tit cg nhu ouabain, calei clorid thi
khéng dude tiém bip.

- Tiém tinh mach: thudc hap thu nhanh, hoan toan, c6 thé diéu chinh
litu duge nhanh. Ding tiém céc dung dich nudc hodc cac chat kich
ing khéong tiém bap duge vi long mach it nhay cam va mau pha lodng
thudc nhanh néu tiém cham.

Thudc tan trong dau, thudc lam két tia cic thanh phin cia mau hay
thudc 1am tan hong cdu déu khéng duge tiém mach mau.
1.3. Cdc duong khéc

Qua phéi: cac chat khi va eac thude bay hoi ¢6 thé duge hap thu qua cac
t€ bao biéu mé phé nang, niém mac dudng hd hip. Vi dién tich réng
(80-100m? nén h&p thu nhanh. Pay la dudng h4p thu va thai trit chinh caa
thuée mé hoi. Sy h4p thu phu thude vao néng d6 thude mé trong khéng khi
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thé vao, su théng khi hé hép, d6 hoa tan clia thude mé trong mau (hay hé s
phén ly mau: khi )
Mbt s6 thude ¢6 thé ding dudi dang phun sudng dé diéu tri tai ché (hen
phé& quan).
~ Tiém tuy séng: thudng tiém vao khoang dudi nhén hodc ngodi mang
cting dé gay té ving thap (chi dudi, khung chau) bing dung dich c6 ty
trong cao (hyperbaric solution) hon dich néo tuy. )
2. Su phan phdi

Sau khi duge hap thu vao méau, mdt phan thudc sé gdn vao protein cua
huyét tudng (cac protein trong t& bao ciing gin thudc), phin thude tu do
khong gan viio protein sé qua duge thanh mach d&é chuyén vao cac mé, vio
noi tac dung (céc receptor), vao md du trit, hodc bi chuyén hoa réi thai tri
(H 1.1). Giita ndng do thudc tu do (T) va phitc hgp protein - thude (P-T) ludn
¢ su cdn bang dong: T+P <« PT

Qu4 trinh phan phdi thudc phu thude nhiéu vao tuin hoan khu vuc. Tuy
theo sy tudi mau, thudng chia co thé thanh 3 gian (H 1.2) hoac 3 ngin

Gian IT Gian I Gian III

Co quan dudc tuéi Cd quan duge

) L . 8t o
mau nhleu_: tim, l:_han, —PI I;Iulzj};eg —> tuoi mau it hon:
gan, néo, phol md md, da, cd

Hinh 1.2. H& phan phdi thudc ba gian
2.1. Su gén thudc vao protein huyét tuong
2.1.1. Vi tri g&n:
Phan 16n gdn vao albumin huyét tuong (cAc thudc 1a acid yéu) va vao o,
glycoprotein (cac thude 14 base y&u) theo cach gin thuan nghich.
2.1.2. Ty 16 gan:
Tuy theo 4i hic ctia tiing loai thudc véi protein huyét tuong (bang 1.1)
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Bang 1.1. Ty 1& gén thulc vdi protein huyét tuong

Thudc 12 acid y&u Thudc 1a base yéu
75-100%: 75-100%:
Phenylbutazon, Diazepam
Warfarin Digitoxin
Phenytoin Clopromazin
Aspinrin Erythromycin
25-75% 25-75%
Benzylpenicilin Cloroquin
Methotrexat Morphin
Khéng gan: Khéng gan:
Ethosuximid Isoniasid
Quabain

Sy gén thudc vao protein huyét tuong phu thude vao 3 yéu té:
— 86 lugng vi tri gén thude trén protein huyét tuong
— Néng d¢ phan ti ciia cac protein gén thude
— Haing s6 gén thudc hoic hiing s8 ai lye gén thudc
Bang 1.2. Tom tét cac déc tinh cha 2 loai thubc (acid yéu, base yéu)
khi gén vao proreiﬁ huyét tuong:

Typ | Typ It
Ban chét cla thudc Acid yéu Base yéu hodc chat khdng ion hoa duge
ton hod & pH huyét tudng Cod Cé/khdng, tuy theo ban chét cha thubc
Protein gén thudc Albumin Albumin, lipoprotein, giobulin
ai lue Manh Yéu
S8 lwogng vi tri gén (trén albumin) | it (< 4) Nhiéu (> 30)
Kha nang bo hoa Cé Khéng
Nguy ¢o tuong tac thudc cé Khéng thé c6

2.1.3. Y nghia cla viéc gén thudc vao protein huyét tuong

—. Lam dé hap thu, cham thai tru vi protein mau cao nén tai noi hip
thu, thudc sé dlIdC kéo nhanh vao mach.

- Protein huyét tuong la chat dém, 12 kho duy trit thude, sau khi gin
thuoc, phtic hgp Protein- thuéc sé giai phong tif tit thudc ra d ng tu

do va chi ¢6 dang tu do mdi qua dude cac mang sinh hoc dé phat
huy tac dung duge 1y.
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~ Néng db thudc tu do trong huyét tudng va ngoai dich khe luén
trang thai cAn bing. Khi néng 48 thudc & dich khe gidm, thudc
huyét tuong sé di ra, protein gin thudc sé nha thudc dé giit cAn bing.

~ Nhiéu thudc c6 thé ciing gén vao mét vi tri clia protein huyét tudng,
gy ra su tranh chap, phu thudc vaoe ai lyc cia thude. Thude bi ddy
khéi protein sé ting tac dung, c6 thé gy déc. Thi du trén ngudi dang
dung tolbutamid dé diéu tri dai thao dudng, nay vi dau khép, ding
thém phenylbutazon, phenylbutazon sé diy tolbutamid ra dang tu
do, gy ha dudng huyét dot ngot.

8
0

C6 khi thudc day ca chdt ndi sinh, gy tinh trang nhiém d¢c chdt noi
sinh: salicylat ddy bilirubin, sulfamid ha dudng huyét ddy insulin ra khéi vi
tri gdn véi protein.

—  Trong diéu tri, lic ddu ding liéu tdn céng d€ bdo hoa cac vi tri gén,

sau dé cho liéu duy tri dé 6n dinh tac dung.

~ Trong cac trudng hgp bénh 1y lam ting - giam lugng protein huyét
tuong (nhu suy dinh dudng, x¢ gan, than hu, ngudi gia...), cin hiéu
chinh liéu thude.

2.2. Sy phdn phdi lai

Thuong gdp v6i cac thude tan nhiéu trong md, c6 tac dung trén thin kinh
trung udng va dung thudc theo dudng tinh mach. Thi du dién hinh cta hién
tugng nay la gy mé bing thiopental, mét thudc tan nhiu trong md. Vi ndo
duge tudi mau nhiéu, néng doé thude dat dude t6i da trong néo rat nhanh.
Khi ngitng tiém, néng d6 thiopental trong huyét tuong giam nhanh vi thude
khuéch tan vao cac md, dic biét 14 mé md. Néng dd thude trong nio giam
theo ndéng do thude trong huyét tuong. Vi vay khdi mé nhanh, nhung tac
dung mé khong lau. Khi cho cac liéu thuse bs xung dé duy tri mé, thudc tich
lug nhiéu § mé md. T day thuéde lai duge gidi phéng lai vao mau dé téi nio
khi dé ngiing cho thude, lam cho tac dung cta thudc tré nén kéo dai.

2.3. Cdc phén phéi dic biét
2.3.1. Van chuyén thubc vao than kinh trung uong
2.3.1.1. Phuong thifc van chuyén:Thudc phai vuot qua 3 "hang rao"
—  Ti mao mach n&o vao md than kinh (hang rao mau- nio): thude tan
nhiéu trong lipid thi dé tham, thudc tan trong nudc rat khé vuot qua
vi cic t& bao than kinh dém (astrocyte - t& bao hinh sao) ndm rit sat
nhau, ngay tai mang day, ngoai néi mé mao mach.

- T dam r6i mang mach vao dich nfo tuy (hang rio mau - mang nio
hodc mau - dich ndo tuy): nhu hang rao trén; thudc cin tan manh
trong lipid.

— Tu dich ndo tuy vao mé than kinh (hang rao dich nfo tuy - néo), thuc
hién bing khuéch tan thu déng.
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Cac y&u td quyét dinh toe d6 van chuyén thudc vao dich ndo tuy va nio
thi cfing giéng nhu nguyén téc th&m qua mang sinh hoc, d6 la:
+ Mitc do gdn thudce vao protein huyét tudng
+ Miic d6 ion hoa ctia phan thudc tu do (phu thudc vao pH va pKa)
+ H@ s0 phan bd lipid/nudc cha phdn thude tu do khéong ion hoa (d6
tan trong lipid)

Thuéc ra khéi dich nao tuy duge thuc hién mét phin bdi cd ché& van
chuyén tich cue trong dam ré1 mang mach (mét hé théng van chuyén tich
cue cho cac acid yéu'va mdt hé théng khac cho cac base y&u). T néo thudc ra
theo co ché khuéch tan thu déng, phu thude chii y&u vao db tan trong lipid
cua thudc.
2.3.1.2. Két qua cla su van chuyén

— Céac thudc tan nhiéu trong md sé tham rit nhanh vao néo, nhung lai

khoéng & lai duige 1du (xin xem “su phéan phéi 1ai”).

Thuée bi ion ho4 khuéch tan nhiéu, khé tan trong md, khé tham vio
than kinh trung uong: atropin sulfat, mang amin béc 3, it ion ho4, vao duge

TKTU; con atropin methyl sulfat, mang amin béc 4, ion hoa manh, khdng
vao duge TKTU.

~ (6 thé thay ddi sy phan phéi thude giita huyét tuong va nio bing

thay d6i pH cfia huyét tudng: trong didu tri ngé doéc phenobarbital,
truyén NaHCO; dé nang pH cta mau (7,6) vuot 1én trén pH caa dich
néo tuy (7,3), lam cho néng do dang ion hoa trong huyét tuong caa
phenobarbital ting cao sé kéo dang khéng ion hoa cta thuée tir dich
néo tuy vao mau.

2.3.2. Van chuyén thubc qua rau thai

2.3.2.1. Phuong thirc

— Mao mach caa thai nhi nim trong nhung mao duge nhing trong hé
mau cia me, vi vay gilta mau me va thai nhi c6 "hang rio rau thai".
Tinh thdm cia mang mao mach thai nhi ting theo tuéi thai. Sut tham
thude ciing theo quy luat chung:

Céac thudc tan trong md sé khuéch tan thu déng; thudc mé hoi,
(protoxyd nitd, halothan, cyclopropan), thiopental.

— Van chuyén tich cuc: céc acid amin, cac ion Ca™, Mg".
Tham bao (pinocytosis) véi cae giot huyét tuong cta me.
2.3.2.2. Két qud

T'ri cac thude tan trong nudc cé trong lugng phén t Ién trén 1000
(nhu dextran) va cdc amin béac 4 (galamin, neostigmin) khéng qua
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duge rau thai, rét nhidu thudc c6 thé vao duge mau thai nhi, gay
nguy hiém cho thai (phenobarbital, sulfamd, morphin).
- Luogng thudc gin vao protein - huyét tudng mau me cao thi nong do
thude tu do thép, chi c6 thude tu do nay méi sang dudc mau con, tai
day mdt phan thudc nay lai gin vao protein huyét tuong mau con, vi
vy néng do thudc ti do trong mau con cang thap. Pé dat duge nong
d6 thudc tu do tudng duong nhu mau me, cAn khoang thdi gian téi 40
phut. Vi du tiém thiopental cho me trong thdi gian chuyén da, va sau
10 phut me d& duge thi nong do thiopental trong mau con van chua
dat duge miic mé, diéu d6 giai thich vi sao ba me da ngt ma lai c6 thé
dé con con thie.
~  Ngoéi ra, rau thai con cé nhiéu enzym nhu cholinesterase, monoamin
oxydase, hydroxylase ¢6 thé chuyén hoé thude, 1am gidm tic dung dé
bao vé thai nhi.
3. Su chuyén hoa thudc
3.1. Muc dich cua chuyén hod thudc: 48 thai trit chit la (thudc) ra khoi co
thé. Nhung nhu ta da bit, thudc 1a nhiing phan tii tan duge trong md,
khong bi ion hoa, dé thim qua mang t& bao, gin vao protein huyét tuong va
giit lai trong cg the. Mudn thai trit, co thé phai chuyén héa nhitng thude nay
sa0 cho ching trd nén cac phiic hgp co cuc, dé bi ion hoa, do d6 tré nén it tan
trong md, khé gin vao protein, kho thém vao t& bao, va vi thé, tan hon ¢
trong nudc, d& bi thai trit (qua than, qua phan). N&u khéng c6 cac qu trinh
sinh chuyén hoa, mdt s6 thudc rat tan trong md (nhu penthotal) co thé bi gitt
lai trong cd thé hon 100 nam !
3.2. Noi chuyén hod va cdc enzym chinh xtic tdc cho chuyén hod:
_ Niém mac rudt: protease, lipase, decarboxylase
~  Huy#ét thanh: esterase
- Phdi: oxydase
—  Vikhu#n rudt: reductase, decarboxylase
— Hé thin kinh trung uong: mono amin oxydase, decarboxylase
_ Gan: 12 ndi chuyén hoé chinh, chita hau hét cAc enzym tham gia
chuyén ho4 thude, sé trinh bay g dudi day.
3.3. Cdc phan ung chuyén hod chinh
Mabt chdt A duge dua vao cd thé sé di theo mot hoic cac con dudng sau:
-~ DPugc hdp thuva thai trit khong bién d6i
~  Chuyén hoa thanh chat B, rdi chét C va thai tri
—  Chuyén hoa thanh chat D roi thai trit
Chat A c6 thé c6 hodc khong c6 hoat tinh, sinh ra chat B khong ¢6 hodc
¢6 hoat tinh. Chat C va D luén 1a chat khong c6 hoat tinh sinh hoc. Mot chét
me A c6 thé sinh ra nhiéu chét (;huyén hoa loai B hoac C.
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Hap thu Sinh chuyén héa Thai tr
Pha | "Phall
/ > A
/’ > B
A B< Tan trong nudc
Tan trong\\ > C > C
mg N D —» D

Céc phan img chuyén héa thubc dugc phan lam 2 pha

3.3.1. Cac phdn img dphal

Qua pha nay, thudc dang ¢ dang tan dugc trong ma sé trd nén ¢é cuc hon,
dé tan trong nuwdc hon. Nhung vé mit tac dung sinh hoc, thude ¢6 thé mat
hoat tinh, hodc chi giam hoat tinh, hodic d6i khi 13 ting hoat tinh, trd nén cé

hoat tinh.
Céc phdn ing chinh & pha nay gém:

— Phan {ing oxy hoa: 1a phan ng rit thuong gip, dude xidc tac béi cac
enzym cua microsom gan, dac biét 1a hemoprotein, cytocrom P,

~ Phan tng thuy phin do cac enzym esterase, amidase, protease...
Ngoai gan, huyét thanh va cac mé khac (phéi, than...) ciing ¢6 cAc

enzym nay.

- Phan tng khit: thi du khit carboxyl (khit COQ): decarboxylase.

Mot s6 thi du:

Oxy khut
+ Prontosil
(khéng hoat tinh
"tién thude")
oxy hoa
+ Phenylbutazon
(c6 hoat tinh)
thuy phéan

+ Acetylcholin

(c6 hoat tinh)

» Sulfanilamid

(c6 hoat tinh)

» Oxyphenylbutazon

(con hoat tinh)

> Cholin +A., acetic

(m&t hoat tinh)
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3.3.2. Cac phadn ing A pha Il

Céac chat di qua pha nay dé trd thanh cic phuc hop khéng con hogt tinh,
tan dé trong nwdc va bi théi trit. Tuy vay, § pha nay, sulfanilamid bi acetyl
ho lai tré nén khé tan trong nudc, két thanh tinh thé trong ong than, giy
d4a1 mau hodc vd niéu.

Céc phén tng § pha II déu 1a cac phan lng lién hgp: mot phan tit ndi
sinh (acid glycuronic, glutathion, sulfat, glycin, acetyl) s&€ ghép v61 mot
nhém hoa hoc ctia thudce dé tao thanh cac phic hgp tan manh trong nuée.
Théng thudng, cic phan Ung & pha I sé tao ra cac nhom chitc phan cin thiét
cho céc phan tng & pha 11, d6 14 cac nhém: - OH, - COOH, - NH,, - SH...

Céac phan tng chinh: cac phan tng lién hgp véi acid glycuronic, acid
sulfuric, acid amin (chd yé&u 1a glycin), phan ing acetyl hoé, methyl hoa. Cac
phan ng nay doi hoi ning lugng va cd chat ndi sinh.

Ngoai ra, ¢6 mdt sé thudc hoan toan khéng bi chuyén héa, d6 14 nhiing hdp
chat c¢6 cyc cao (nhu acid, base manh), khong thdm qua dude l6p md cua
microsom. Phan 16n dugc thai trit nhaunh nhu hexamethonium, methotrexat.

Mbt s hoat chit khong co cuc ciing c6 thé khong bi chuyén hoa ;
barbital, ether, halothan, dieldrin.

3.4. Cdc yéu té 1am thay déi téc dé chuyén hod thudc
3.4.1. Tubi

_ Tyé 56 sinh thiu nhiéu enzym chuyén héa thudc

~  Ngudi cao tudi enzym ciing bi 140 hoa
3.4.2. Di truyén

— Do xuéat hién enzym khong dién hinh khoang 1: 3000 ngudi c6 enzym
cholinesterase khong dién hinh, thuy phéin rit cham suxamethonium
nén lam kéo dai tac dung caa thudc nay.

_ Isoniazid (INH) bi mét tac dung do acetyl hoa. Trong mdt nghién
ctiu, cho udng 10 mg/kg isoniazid, sau 6 gid thay lugng isoniazid
trong mau ¢ mot nhém la 3 - 6 ug/mL, ¢ nhom khac chi 12 2,5 pg/mL.
Nhém dau 1a nhém acetyl hoa cham, thay 60%la nguoi da trdng, 40%
14 da den va 20% la da vang; nhém sau la nhém acetyl hoa nhanh,
cdn phai tang liéu, nhung san pham chuyén hoa acetyl isoniazid lai
doc vol gan.

_  Ngudi thifu glucose 6 phosphast dehydrogenase (G,PD) sé dé bi thiéu
mau tan mau khi ding phenacetin, aspirin, quinacrin, val loal
sulfamid...

3.4.3. Yéu td ngoai lai

— Chéit gay cam ung enzym chuyén hoa: ¢6 tac dung lam téng sinh cac
enzym ¢ microsom gan, lam ting hoat tinh cac enzym nay.
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Thi du: phenobarbital, meprobamat, clorpromazin, phenylbutazon
va hang tram thudc Khac: khi dung nhiing thudc nay vdi cac thudc bi
chuyén hoa qua cac enzym dugc cAm tng sé lam gidm tac dung cia
thudc dude phél hap.

Chét ttc ch& enzym chuyén hoa: mjt s§ thude khac nhu cloramphemcol
quinin, cimetidin... lai ¢6 tac dung tc ché, lam giam hoat tinh chuyén
ho4 thudc ctia enzym, do d6 1am téng tac dung cua thudc phdl hgp.

4. Thai tru
Thude duge thai trit dusdi dang nguyén chat hodc da bi chuyén héa

4.1. Thai trir qua than
Day 1a dudng thai trit quan trong nhat cla céce thudc tan trong nudc, cé
trong lugng phén tu nhé hon 300

4.1.1. Quaé trinh thai trer

Loc thu dong qua ciu than: dang thude ty do, khéng gin vao protein
huyét tuong

Bai tit tich cye qua 6ng than: do phai c6 chat van chuyén (carrier)
nén tai day c6 sy canh tranh dé thai trir. Thi du dung thiazid kéo dai,
do phai thai trit thiazid, co thé glam thai aeid uric, d& gy bénh gut
(thiazid va a. uric ¢ cling carrier. 4 6ng than)

Khuéch tan thu déng qua 6ng than: mét phan thude da thai tri trong
nudc tiéu ban dau lai duge tai hdp thu vao mau. D6 1a céc thudc tan
trong lipid, khong bi ion hoa d pH nuée tiéu (pH = 5-6) nhu pheno-
barbital, salicylat. Cac base y8u khong dugc tai hép thu.

4.1.2. Y nghia lam sang

Lam giam thai tru dé tiét kiém thudc: penicilin va probenec1d co
chung hé van chuyén tai 8ng than. Than thai probenecid (ré tién, it tac
dung diéu tri) va gid lai penicilin (dAt tién hon, cé tac dung diéu tri)

Lam tang thai trit dé diéu tri nhiém ddc: kidm hoa nudc tiéu, lam
tang dd ion hoa cua phenobarbital, tang thai trir khi bi nhiém ddc
Phenobarnital (xin xem "khuéch tan thu ddng")

Trong trudng hgp suy than, cdn giam liéu thudc dung

4.2 Thdi trir qua mat

Sau khi chuyén hoa & gan, cac chét chuyén hoa c6 trong lugng phan
tdt trén 300 s€ thai tri qua mat dé theo phan ra ngoai. Phén 16n sau
khi bi chuyén ho4a thém & rudt s& duge tai hidp thu vao mau d€ thai
trix qua than.

Mot s6 thube sau khi thai trit qua mat xudng rudt lai duge tai hap thu
vé gan theo dudng tinh mach ganh dé lai vao vong tuan hoan, dude g01
14 thude cé chu ky rudt - gan. Nhitng thudc nay tich luy trong co thé,
1am kéo dai tac dung (morphin, tetracyclin, digitalis trg tim...)
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4.3 Qua phéi |
- Céc chat bay hoi nhu ruguy, tinh ddu (eucalyptol, menthol)
—  Céc chat khi: protoxyd nitg, halothan
4.4. Qua siia
Céc chdt tan manh trong lipid (barbiturat; chéng viém phi steroid,

tetracyclin, cac alcaloid), c6 trong lugng phan ti dudi 200 thudng dé dang
thai trit qua siia

Vi sita ¢6 pH hoi acid hon huyét tudng nén cic thudc 12 base yéu co thé c6
nong d6 trong sita hoi cao hon huyét tuong va cac thude 1a acid yé&u thi cé
néng do6 thap hon.

IV. CAC THONG SO €O BAN CUA DUGC PONG HOC VA Y
NGHIA TRONG THUC HANH DIEU TRI

Nhu phan trén da trinh bay, su van chuyén hay s¢ phén cua thuéc trong
c6 thé gdm bdn qua trinh: hdp thu, phan phdi, chuyén hoa va thai tri
{absorption, distribution, metabohsm va excretion (ADME). Cac qua trlnh
nay duge phdn anh qua cac théng s§ duge déng hoc, trong d6 4 théng s6 c6 ¥
nghia nhi€u cho thyc hanh diéu tri la;

— Dién tich dudi dudng biéu dién néng d6 — thoi gian, lién quan dén su

hép thu thudc

~ Thé tich phan b Vd lién quan dén sy phan phsi thude

— Hé s6 thanh thai (clearance- CL) va

— Thoi gian ban thai (t,,), ¢ 2 déu lién quan dén qua trinh thai tri thude

Qui trinh chuyén hoa thuc chat 1a qué trinh thai trit (metabolism +
excretion = elimination)

Thong qua viéc theo dai cac théng s6 nay, thiy thudc c6 thé ca thé hoa va
toi uu hoa ché do diéu tri: dinh lidu thude va khodng cach dung lidu. O Vit
Nam hién nay, viéc xac dinh néng dé thudc trong huyét tuong con nhiéu bit
cap cho nén dudc dong hoc 14m sang con chua phét trién duge. Tuy nhién
nhiéu thong sO duge déng hoc da duge tinh s&n va ghi trong cac tat liéu duge
ly. Bai viét nay chi nham gigi thiéu nhiing nét dai cuong cua 4 thong sd trén.

1. Dién tich dugi duéng biéu dién néng dé - thai gian

Thudng goi 14 dién tich duéi dudng cong (AUC: Area Under the Curve)
1.1. Khai niém

Sau khi dua thudc vao ¢ thé (tiém, ubng), mau dude 14y & cac thoi diém

khac nhau dé xac dinh néng d6 thude trong huyet tuong (Cp), ta ¢ dude d6 thi
(dudng biéu dién, dudng cong) vé su thay d6i ciia Cp theo thdi gian t (H1.1)
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Cp Cp
(mgfl) ) " Fn e .2
(megfl) Nong d6 dinh | Néng 46 doc tai thieu.
/\ Pham vi diéu tri
Néng d5 higu
dung t51 thiu
Thai gian dinh t(h)
Tiém tinh mach t (h) Uting

Hinh 1..3 Su bién d6i ndng do thubc trong huyét tuong (Cp) theo thdi gian (t)

Dién tich duéi dudng cong (AUC) bidu thi lugng thude duge hdp thu vao
vong tuén hoan

AUC tuy goi 1a dién tich nhung khéng tinh bing cm? ma biéu thi bing
mg/L.h hoac pg/mL.h vi truc tung la mg/L va truc hoanh la h.

Nhu vay, AUC phu thude vao duong dung thude, vao su tudng téc thude,
vao yéu t6 ca thé, va dic biét 1a vao chit lugng cia dang bao ché.

AUC cua hai dang thudc cé thé bing nhau, nhung ndng 46 dinh va thai
gian dinh cé thé khac nhau.

Tit AUC din d&n khai niém vé sinh kha dung ctia thudc.
 1.2. Sinh kha dung (Bioavailability)

Sinh kha dung (F) 13 ty 1é lugng thudc vao dude vong tudn hoan & dang
¢on hoat tinh so véi lidu da dung.

Néu thude dua vao theo dudng tiém tinh mach, toan bé hoat chit vao
duge vong tuan hoan, do dé F = 1. N&u thude dua vio co thé bing cac dudng
khéc thi luén ¢é6 mét lugng thude mit di trong qua trinh hip thu vao mau, F
gé ludn ludn < 1.

Sinh kha dung duge xét trén hai mit:
~ V& mét dinh lugng, ta phéan biét:
+ Sinh kha dung tuyét déi (F): La ty 1é giita AUC cia dang thudc
diing ngoai dudng tinh mach (uéng, tiém dudi da...) véi AUC caa
dang tiém tinh mach cta cling mét loai thudc, cling mét liéu thudc:

AUC udng, tdd
F=

AUC titm tm

Fludén lubn <1
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+ Sink khd dung tuong déi (F'): La ty 1& so sanh gilia 2 gia tri AUC

cha cung mdt thude, cing dua qua duong udng, nhung cua 2 dang .

khéac nhau (dang thudc thi va dang thudc chuén):
* AUC thubc thu

=

AUC thudc chuin

F' ¢6 thé > 1

— V& mat toc ¢ hép thu:

+  Hai thufc ¢é thé c6 AUC bang nhau nhung thudc ndo c6 dinh thoi
gian nhoé (tmax nhd) va cd &nh néng do cao (Cp max) 1a thuée
duge hap thu nhanh.

+ Thay d6i ta duge, cach bao ché c6 thé lam tang sinh kha dung cua
thudc (do thay d5i db hoa tan cua thudc).

Trong viéc san xudt vién diphenylhydantoin, khi thay ta duge calel sulfat
bing lactose da gay tai nan ngd doéc do qua litu & nhiéu bénh nhin déng kinh
(Uc, 1968) vi lactose lam tan hoat chét dé hon, hép thu nhanh va nhiéu han.

« Khi thay ddi cau tric hod hoc, o thé 1am F thay d81:
Ampicilin ¢6 F = 50%
Amoxicilin (gAn thém nhom OH) c6 F = 95%

Bacampicilin 1a mét este cua ampicilin, khong c6 tinh khang sinh. O te
bao thanh rudt, né duge thuy phan, gial phéng ampicilin va sinh kha dung
14 90% trong hé tinhmach clia (bacampicilin 1& mét tién thudc)

Sultamicilin 12 este kép cua ampicilin va sulbactam. Dudi dang nay ca 2
chat c6 sinh kha dung 1a 85%, trong khi & dang hoat tinh thi sinh kha dung
ctia ampicilin 1a 50% va cua sulbactam 1a 10%.

Dé6i khi vi thude qua gan lai dude chuyén hoa thanh chat chuyén hoa
(metabolite) cé hoat tinh nén tuy sinh kha dung cua duong udng la thap
nhung tac dung lai khong kém dudng tiém tinh mach. Thi du propranolol ¢6
sinh kha dung theo dudng uéng la 30%, nhung & gan no dugc chuyén hoa
thanh 4 — OH propranolol vin ¢6 hoat tinh nhu propranolol.

« Con dung khai niém tuwong duong sinh hoc (bioequivalence), d€ chi 2
chat hay hai dang bao ch& cua cung mdt san pham c6 cung mot sinh
kha dung va-cung mot dang ndng 46 huyét tuong theo thai gian.
1.3. M6t 0 y nghia 1am sang

— Sy chuyén héa thudc-qua gan 1An thd nhit hay chuyén héa trude khi’ '

vao tuan hoan (first pass metabolism): 12 t7 16 phén tram thudc bi loal

trit do chuyén hoa truée khi vao dai tuin hoan tif ndi tiép nhan thudc

(do tac dung clia cac enzym tiéu hoa, enzym ctia thanh rudt, da day,

ctia phéi va nhét 1a cia gan 1in thit nhat khi thude tU tinh mach cua di
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vao). Tac dung nay lam gia:im AUC, can dugc cén nhic dé dinh liéu.
Vi du propranolol bi chuyén hoa 75% khi qua gan 1An thi nhit, v
vay, trén bénh nhan suy gan cAn phai duge giam liéu thich dang.
—  Céacyéu td lam thay d6i sinh kha dung
+ Thic &n 1am thay d6i pH hoéc nhu dong cua duong tiéu hoa.
+ Tubi (tré em, ngudi gia); thay d8i hoat déng cua cac enzym, cua
nhu dong rudt.
+ Tinh trang bénh 1y: tao bén, tiéu chay, suy gan...
+ Tuong tac t}muﬁ'c: hai thudc c6 thé tranh chip tai noi hap thu hodc
lam thay d6i o tan, d6 phén ly cua nhau.
2. Thé tich phan bd (Vd)
2.1. Khai niém
ThS tich phan b6 biéu thi mot the tich bidu kién (Khong co thuc) chia
toan bo lugng thudc dd duge dua vao co thé dé co néng do bang nong dé
thuéc trong huyét tuong.
Nhu vay, thé tich phan bd 14 ty 1€ gita tong lugng thude dua vao cd thé

-

véi ndng d6 thude trong huyét tudng (Cp) do & trang thai cin bang:
Q

Vd = It

Cp
Q: lugng thude dua vao cd thé (mg)
Cp: néng d6 thudc trong huyét tuong (mg/L)
Vd-: thé tich khéng cé thue, tinh bing 1 hodc 1/kg
Thi du: mot ngudi ndng 70 ke, c6 thé tich huyét tuong 1a 3L (thé tich
mau la 5,5L), téng lugng nudc toan co thé 1a 42L (60% trong lugng). Néu
lugng thuée digoxin co trong co thé 1a 500 ug (0,5 mg), do ndng 4o huyét
tudng thiy Cp = 0,7 ng/mL(0,0007 mg/L). Vay
0,5
Vd= ——— = 714 L
0,0007
ho#c 10,2L/kg, 16n bing 17 lan tong lugng nudc trong co thé !
Digoxin 1a thude ky nudc (hydrophobic), gin nhiéu vao cd, m6 md va cac
receptor dic hiéu, chi cé lugng nhd thude & huyét tuong nén Vd rit 16n.
2.2. Nhan xétva y nghia ldm sang
_  Vd nhé nhat la bing thé tich huyét tusng (3L, hodc 0,04L/kg). Khong
¢6 gidi han trén cho Vd. O thi du trén ta d4 th&y Vd c6 thé 14n gép
nhidu 14n téng ludng nude cua cd thé.
— Vd cang 16n chitng to thudc cang gén nhiéu vio cac md hodic mot s6 md
dic hiéu. Thudc 6 huyét tuong nhidu thi Vd cang nho. D& so sanh Vd
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cﬁeﬂx thudc trénncé thé (béo, gy, nam, nii) ta tinh Vd/kg trong ludng cg
thé (cing la biéu kién).
Khi biét Vd ctia thude, c6 thé tinh duge lidu cdn dung dé dat duge ndng
d6 mong mudn trong huyét tudng.
+ N&u thude duge dua theo dudng tinh mach, sinh kha dung F = 1:
D=VdxCp
+ Néu thude dua ti ngoai dudng tinh mach, mét lugng thude s& bi
m&t di trong qua trinh hap thu thude vao mau, vi F<1. K d6
cong thitc tinh liéu sé la:
Vdx Cp
D=
F

Vi du: tinh liéu Digoxin cAn thiét cho 1 bénh nhan ning 50 kg dé dat
ndng 46 trong huyét tuong la 1 pg/L bist Vd cua Digoxin 1a 7L/kg thé trong
va sinh kha dung F theo dudng udng 1a 0,7.

o Lidu theo dudng tiém tinh mach la:
D(mg)=7 (L/kg) x 0,001 (mg/L) x 50 (kg) = 0,35 (mg)
« Liéu theo dudng udng la:
0,35 (mg)
D= ——— = 0,5 (img)
0,7
_  Trong trudng hop dang diéu tri, nay mudn ting ndng d¢ thudc trong
huyét tuong cao hon liéu can tang sé duge tinh theo cong thic:
Vd (Cp,-Cp))
D=

F
Cp,: ndng dé thuée dang cé trong huyét tuong
Cp,: nong do thuéc mong mudn dat dige

o Cac cobng thic trén la tinh liéu thuée nguyen ché't. Trong thuc té€, cac
dang thudc dung nhidu khi 12 ¢ dang mudi nén phai hiéu chinh theo
ty 1& phan trim thude nguyen chét c¢6 trong dang muél cua ché pham.
Thi du phenytoin dung ¢ ldm sang la dang mudi natri, chia 92%
phenytoin nguyén chat.
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Vd (L/kg) ctia mdt s6 thudc

Thubc vd
Nortriptylin 40
Haloperidol 20

Chlorpromazin 15

Digoxin 6
Propranolol 4
Diazepam 2

Digitalin 1
Gentamycin 0,3
Phenyibutazon 0,1

Vd thay d6i theo ty 1& fu/fu; (fu: phan thudc ty do trong huyét tudng; fu,:
phan thudc tu do trong mé). Ba trudng hop c6 thé gap:
N&u fu = fu;. Vd = gin bing véi V cia co thé.
Né&u thude khéng gén vao protein thi: fu = fup = 1, Vd = V nudc trong co
thé (40 — 45L hoac 0,5 — 0,6L/kg). Vi du: antipyrin
Néu fu < fu, : thudc gén nhidu vio protein huyét tuong va gin it vio protein
md; Vd nhd, gitta V clia huyét tuong (3L) va V cta co thé (45L). Vi dw:
gentamicin (0,3L/kg hodc 21L)
Né}l fu > fu, : thudc gin chi y&u vao mé, Vd 16n va cao hon ca V cia cd
thé. Vi du: propranolol (4L/kg 280L)

3. Bd thanh thai (Clearance - CL}

3.1. Dinh nghia

D¢ thanh thdi (CL) biéu thi kha ndng cia mét co quan (gan, thin) trong
cd thé thdi triz hoan toan mét thuéc (hay mét chdt) ra khoi huyét tuong khi
mdu tudn hoan qua co quan dé.

Clearance duge bidu thi bang mL/phit, 13 s8 ml huyét tuong duge thai
trir thude hoan toan trong thdi gian 1 phiit khi qua co quan. Hodc ¢6 khi tinh
theo kg than trong: mL/phit/kg.

\Y%
CL= ——— (mL/phit)
Cp
v: toc d6 thai trit cua thude qua co quan (mg/phit)
Cp: nong do thude trong huyét tuong (mg/L)
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Clearance ciing 1& mét tri s6 a0, mang tinh 1y thuyét vi su tuin hoan clia

méu qua cd quan dide lién tuc lap di lap lai. Trong thuc t&, thudc duge coi 1a
loc sach khéi huyét tuong sau mét khoang thoi gian la 7x t,

Clearance clia cd quan ¢é thé xac dinh theo cong thitc sau:
Ca-Cv

CL/ cd guan = Q x = @ ¢¢ quan x E cd quan

Ca |
Ca: néng dé thude trong mdu dong mach (mdu dén co quan)
Cv: néng dé thuée trong mdu tinh mach (mdu ra khoi co quan)

Ca-Cv
E: hé s6 chiét xudt cia cd quan =
Ca

Q: luu luong mdu
Clearance clia toan bd co thé 1a téng sd cac clearance ctia ¢ic ¢g quan

trong cd thé tham gia thai trit thude:

CL toan bd = CL gan + CL than + CL phéi + CL lach + CL n..
Vi hai cd quan chinh tham gia thdi trit thude khoéi cd thé 1a gan va than

nén CL toan bd duge coi 1a CL gan + CL than. CL gan la 36 lugng thude bi
chuyén hoé qua gan va thudce bi thai trit nguyén chat qua mat.

Dé thanh thdi cua thgn (Cly):
Khi qua than, thudc sé ¢6 thé duge loc qua cau than (néu ¢ dang tu do,

P,, nhd), dugc tai hap thu lai hode/va duge bai xudt ¢ 6ng than.

Biét dude dé thanh loc clia than, phédn thude tu do (fu) va phén loc qua

cdu than (FQ), ta c6 thé suy ra s6 phan cua thude tai than:
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~  Néu Cl, = fu. FG: thude duge thai tri duy nhdt qua su loc cua cau
than, hodc qua trinh t4i hdp thu tuong dudng vl bal xudt.

~  Né&u Cl, < fu. FG: mdt phan thudc da dudc tai hap thu

~  Né&u Cl, > fu. FG: qua trinh bai xu4t da chiém uu thé

Tuy theo clearance clia cd quan, cac thudc c6 thé duge chia thanh nhiéu nhém:

—  Thude c6 hé s chiét xust cao, Cv 6 xu hudng vé 0 va E tién dén 1
(trong thuc hanh 1dy E > 0,7): Cl ctla ¢d quan gan bang luu lugng
mau. Vi du: PAH hoan toan bi thai trit qua thin vd hé s6 chiét xuat
rat cao, Cl cua PAH duge dung dé do luu lugng mau qua than. Cang
nhu vay CL ctia xanh indocyanin dung dé do luu lugng méiu qua gan.

—  Thubdc c¢6 hé s6 chiét xuat thap, Cv gin v6i Ca va E c6 xu hudng vé 0
(trong thyc hanh lay E < 0,3). CL thay d6i theo phan thuée tu do, 1a

phéin duy nhat co thé khuéch tan qua mang. CL cta nhiing thudc nay
r&t kém nhay cam véi sy thay déi cia luu lugng mau.



Bang 1.3. Hé s6 chiét xudt cda gan va than doi voi mét s6 thudc

0,3 0,3-0,7 >0,7

Diazepam Aspirin Alprenciol
isoniazid Quinidin Labetolol

Gan Phenaobarbital Caodein Lidocain
Salicylat Nortryptilin Morphin
Toibutamid Verapamid
Acetazolamid Procainamid Glucuro - hgp
Clopromazin Penicilin Penicilin (mot sé) -

Than Digoxin " Sulfo - hgp
Phenobarbital .
Tetracyclin

32 Y nghia

3.2.1. Thude ¢6 CL 16n 1a thude duge thai trit nhanh, vi thé thdi gian ban
thai (t,,) s& ngin. Ta c6 thé tinh dugc téc dé thai trit (v) thude ra khoi co thé
khi biét duge CL va néng @6 thusc trong huyét tudng (Cp):

V = CL x Cp (mg/pht)
3.2.2. Clearance 1a khai niém quan trong nhat khi thiét k& mét ché d6 dung
thudc hop 1y lau dai: thiy thude cAn duy tri duge noéng @6 thude trong huyst
tuong ¢ trang thai 6n dinh (C,, — C g, wa)- C., dat dugc khi toe d6 thai trix =
téc d6 hap thu.

Liéu duy tri (D) duge tinh theo eéng thitc sau:
CLxCssxt
D=

F
O day t 1a khoang cach gitta cac lidu, F 14 sinh kha dung,
Néu thudc duge truyén tinh mach thi tdc d6 truyén sé la:
Vtm = CL x Css (mg/mL)
Tu d6, c6 thé xac dinh duge Css trong trudng hgp truyén tinh mach
Vo Vtm

Css =

CL CL
Vo: téc dd thai tri
Vitm: téc d6 truyén t.m
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Css trong trudng hop ding thude gian doan (udng, tiém bép...)
FxD
Css =
CLxt

() day t 1a khodng cach giita cac lidu D. Trong thuc hanh 1am sang Css
dat dudc khoang 5 x t,,

3.2.3. Biét CL d& hiéu chinh liéu trong trudng hgp bénh ly

Thi du:

— Cefalexin ¢6 clearance toan bd CL t = 4,3 mL/phat/kg, trong d6 91%

thude thai trit qua than duéi dang khéng déi. Véi mot ngudi ning
50kg, CL t = 4,3 x 50 = 215 mL/phiit, trong d8, than thai tri véi téc dd
215 x 91% = 196 mL. Nghia 14 ¢6 196 mL huyét tusng duge loc sach
thudc trong 1 phit khi qua than. '

- Theophylin ¢6 CL t — 0,65 mL/phat/kg, trong d6 90% thai trit qua gan

(CLgan = 0,58 mL/phut/kg). Cing tinh cho 1 ngudi ning 50 kg, CL
gan = (0,58 mL/phit/kg x 50 = 30 mL. Nhu vay c¢é 30 mL huyét tudng

- dugce thai trit hét theophylin khi qua gan trong théi gian 1 phut.

Qua 2 thi du trén ta thdy khi bénh nhan c¢6 suy than, kha nang bai xuit
cefalexin bi gidm rd rét, sé ¢6 nguy cd qua liéu. Con véi theophylin thi tén
thuong than it ¢6 nguy co giy déc. Truong hgp bénh nhén suy gan thi nguge
lai, it c6 nguy cd qua liéu khi dung cefalexin, nhung lai ¢6 nguy cd nhiém ddc
khi ding theophyhn Trong thuc hanh, tuy tung truong hgp va tuy tung
thude, thdy thude can hiéu chinh liéu (xin xem " nhiing bién d6i cha duge
dong hoc")

4. Théi gian ban thai (Half - life - t,,)

4.1. Dinh nghia

Thdi gian ban thai t,,, duge phin biét 1am 2 loai:

t,., o hay t,, hap thu 1a thai gian cin thiét dé 1/2 lugng thudc da dung
h&p thu dudc vao vong tuin hoan. Nhu vay, néu thude duge dung
theo dudng tiém bip hodc tiém tinh mach thi t,, o khong dang ké.

t,, B hay t,, thai trit 12 thoi gian can thiét dé ndng a6 thudc trong
huyét tuong giam con 1/2.

Trong thuc hanh diéu tri, hay dung t,,, p va thudng chi viétlat,,

Ln2 0,693 0,693 x Vd
T,, = = =
K K CL
Ln2: log tu nhién cc 8 2 = 0,693 CL
K: toc d6 thai trit ~vVd



4.2. y nghia

— Tit cdng thiic trén ta thay t,, ty 16 nghich véi clearance. Khi CL thay déi
theo nguyén nhan sinh Iy hosic bénh 1y s& 1am t,, thay déi, hiéu qua cua
di€u tri bi &nh hudng. C4n phai hiéu chinh lidu lugng ho#ic khodng cach
gila c4c liéu (xem phén "Nhiing bién déi ciia duge dong hoc")

— Trong thuc hanh di€u tri, thudng coi thdi gian 5 14n tys (6 14n ding
thude cach déu) thi néng d6 thuse trong mau dat duge trang thai én
dinh (C,), va sau khi ngiing thudc khoang 7 ldn t,, thi coi nhu thude
da bi thai trit hoan toan khdi co thé (xem bang)

- Bang 1.4: Lugng thuée diuge thdi triz theo t, /2

E 'S5 13n t Luong thude dugc thai trir {%)
1 50
75
as
94
97
98
99

~ || B W RS

— D61 véi mbi thude, thoi gian ban huy 1a giéng nhau cho moi liéu dung.

Do d6 ¢6 thé suy ra khoang cach dung thuée:

+ Khit,, <6h:néu thudc it déc, cho lidu cao dé kéo dai duge néng
d6 hiéu dung cua thudc trong huyét tuong. Néu khéng thé cho
duge li€u cao (nhu heparin, insulin) thi truyén tinh mach lién tuc
ho#c sdn xust dang thudc gidi phéng cham.

+ Khit,, tit6 dén 24 h: dung liu thude véi khodng cach diing bing tys

+ Khit,, > 24 h: dung liéu duy nhat 1 14n méi ngly.

4.3. Ghi chd

Thube vao cd thé duge hap thu vio méu, sau d6 duge phan phéi vao cic mé
khac nhau: Dé don gian hoa, duge 1y hoc thudng phan chia co thé theo mé
hinh 1 ngén (hodc gian): thudc vao co thé coi nhu mot khol théng nhat rdi
duge thai trir; md hinh 2 ngin hojc 3 ngin: thude vio mau (ngan 1), rdi vio
cac md nhu tim, gan, than (ngin 2), sau d6 vio cic md it duge tudi mau hon
nhu da, md, sun, xuong (ngén 3)

29



4.3.1. M6 hinh 1 ngan
mgiL

C
T/m max

T max 1

Hinh 1.3: Su bién ddi Cp khi dua thudc ngoai dudng tinh mach
o« Pha hap thu
g: Pha thai tri

mgiL LnG
100 100
25
50| -
2 4 1{h) 2 4 6 8 h

Hinh 1.4: Budng biéu dién Cp clia thudc khi cho theo dudng finh mach

A- Theo ty |& thuong

8- Theo thang ban logarithm: ta cach tinh don gian nhat. Tir 2 mac 100 va 50, cd t tuong g
140 va 2, nhu vay t,, = 2. Tu 2 mifc 50 va 25, ta c6 tudng ing la 2va 4, t, cing bang 2...
Nhu vay t;,khong phy thudc vao ndng do thudc trong mau. ’
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4.3.2. M6 hinh 2 ngén

tm
Ngan »| Ngan
1 “+ 2

Mé hinh 2 ngan theo dudng udng

— Hap thu nhanh, phan biét dugc 2 pha phan phdi va thai trir (duang ddc di xusng bi gay)
..................... Hap thu cham, pha phén phdi bj che 1ap

c

Phan phsi

Thai trur

t
M6 hinh 2 ngan theo dudng tiém tinh mach

Pha phan phéi (d6i khi dugc goi 12 «)
Pha thai trir (B)
Khéng cd dudng hap thu

| Hinh 1.5

V. NHUNG BIEN DOI CUA DUGC DONG HOC

A. NHONG BIEN D61 THEO TUdI

1. Tré sa sinh va dudi 1 tudi

1.1. Hap thu thuéc

1.1.1. Theo dudng ubng, dudng truc trang

- Do pH da day cao hon tré 16n do con tiét it acid (bdng ngudi 16n
khoang sau 20-30 thang)

— Thoi gian thao sach cua da day dai, nhung nhu déng rust lai manh
hon tré 16n (sau 6 thang mdi dat duge binh thusng)
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— Niém mac rujt chua trudng thanh. Enzym chua hoan chinh.
Do do:
+ Lam cham hip thu acid y&u: phenobarbital, paracetamol, aspirin
+ Lam tang hap thu base y&u: theophylin, ampicilin
+ Kém giai phéng hoat chat thude; cloramphenicol palmitat khong
tach duge goc este dé giai phéng ra dang tu do, hap thu gidm
+ Nhung hép thu qua trye trang lai tét.

1.1.2. Theo dudng tiém

— Hé co van con kém, lugng mau it, d& co mach do phan xa, lugng nudc
nhiéu.

Vi vay, hdp thu cham, th&t thudng. Nén tiém tinh mach.

1.1.3. Qua da;

-~ Ldp sting con mdng, dé tham thude
Vi vay:
+ Than trong véi corticoid (hap thu nhiéu)

+ Khong xoa tinh ddu manh: mentol, long néo, do kich tng manh
dé gay phan xa hé hip (ngat)
+ Khéng dung thude kich tng: acid salicylic, iod, rugu

1.2. Phén phéi thude
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~ Lugng protein huyét tudng (albumin, globulin) cén kém ci Iugng lan
chat.

= Con chét ndi sinh clia me, hogc bilirubin do héng ciu bi v§ duge giai
phéng ra, gan vio protein huyét tuong.

Vi vay: _

~ Thudc ¢ dang tu do con cao, hodc cé sut tranh chép gifta ch&t noi sinh
vl thude.

— Thudc ¢6 hé s8 tan lipid/nude 16n thi Vd it khéc biét v8i ngudi l6n
(phenobarbital ¢6 Vd & so sinh 12 0,6 — 1,5 L/kg, tuong dudng ngudi
16n); ampicilin tan nhiéu trong nuéc thi Vd s¢ sinh = 0,5 L/kg (nguoi
16n = 0,2)

~ Nao: + Ty 1é néo/co thé clia tré so sinh > ngudi 1én.

+ Myelin thép, noron chua biét hoa

+ Néo chita nhi€u nuéc hon ngudi 16n

+ Hang rao chua phat trién, luu lugng mau nio cao.
Vi vay, thuée vaeo TKTU nhanh hen, nhiéu hon



1.3. Chuyén hda thudc
- Trong nim diu, enzym hoat ddng kém, nhung sau d6 ddt ngdt tang
nhanh, c6 khi g&p t6i 5 14n ngudi 16n (oxy hoa & pha I, glucuro hgp &
pha ID).
Vivay: + Lic ddu t/2 ctia thudc dai
+ Tir 1-8 tudi, lidu tinh theo kg cAn ning thuong cao
1.4. Bai xudt thuéc

— Duséi 1 tudi, cac chitc phan than con kém (loc, bai xudt, tai hap thu)

nén t/2 caa thudc dai (clearance giam)

Vi vay, liéu thudc cdn gidm va thua. Sau mét ndm, than hoat dong nhu

nguoi Ién
2. Ngudi cao tudi
2.1. Hép thu

—~ HCL da day giam, pH ting lam giam hép thu acid (aspirin,

barbiturat), ting hap thu base (morphin, cafein, quinin)

~  MaAu tuin hoan t8i rudt gidm, nhung nhu dong rudt giam, thude gidt &

rudt 1au hon dan téi thoi gian dat Cmax caa thudc cham, nhung téng
lugng thude hap thu khong déi. |

—  Tu6i mau ciia ¢d gidm nén hip thu cua t& bao giam.

2.2. Phén b6 -

— Protein huyét tudng ¢6 lugng khong d8i, nhung phdn albumin (gan
thudc nhiéu) lai giam nén lugng thude tu do téng, can chd y dén
thudc gn nhiéu vao protein huyét tuong.

—  Khéi lugng cd gidm nhung md ting. Thudc tan trong mé bi giit lau.

Vd thay déi that thudng

2.3. Chuyén hod thudc
~  Doéng méu qua gan giam: 65 tudi gidm 40% so véi 25 tudi
- Céc enzym chuyén hoa & pha I gidm, lam t/2 ting d6i véi thudc
chuyén hoa chii yéu ¢ pha I: cic thudc chéng viém phi steroid, thudc
ha dudng huyét theo dudng udng, chéng déng mau.

—  Qua trinh 1ién hop & pha II it &nh hudng: cac thude chuyén hoa 4 pha

II it anh hudng: oxazepam, lorazepam, acetaminophen.
2.4. Thai trur

— Déng méau qua than gidm, chic ning than giam, clearance gidm {miic
d6 loc giam ~ 35%).

Vi vay, thudc bai xust nguyén ven > 65% sé& dé giy ddc: khang sinh

aminosid, cephalosporin, digoxin.
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T/2 (h) thanh nién Ngudi cao tudi

Diazepam 30 60
Digoxin 30 75
Indomethacin 1,6 3,0
Paracetamol 2 4

( nguoi gia s6 nephron giam 35%, luu lugng mau giam 35-50%
B. NHUNG BIEN BO! THEO BENH

1. Bénh than
1.1. Suy giam chut ndng théan
— Hap thu: nhin chung ¢6 tudn hoan  tr¢ va phi.
+ Tiém bép, dudi da: gidm hép thu.

+ Ubdng: tang AUC 12 hau qua cua 1 tré tuan hoan, bio hoa kha
ning chuyén hoa thudc ctia enzym gan, thudc & mau ting.

—  Phéan phéi:

+ Mot méat, albumin huyét tuong giam; mat khac, mot s0 chat no1
sinh tiang (ure, creatinin, acid beo) do 1t tré nén tranh chép gin
vio protein huyét tuong dan d&n ndng @6 thudc tu do téng

+ Phu (dich ngoai bao tang) lam Vd tang.
—  Chuyén hoa:
Suy than it anh hudng dén chuyén hoa thudc
- Bai xult:
+ Nhiing thubc chuyén hoa 100% & gan, t/2 khong dai.

+ Nhiing thuoc thai qua than 50% dudi dang khong chuyén ho4, khi
stic loc cau than < 30 ml/min, t/2 tang rd)

Vi vay: « Khi suy than, nén chon thudc chuyén hoa 100% ¢ gan.
. Thude thai trit gin nguyén chdt (gentamycin, tetracyclin, ..)
phai hiéu chinh liéu
1.2. Cdch hiéu chinh liéu
1.2.1. Nguyén tac
~  Giam liéu
—  Tang khoang cach giita cac liéu
1.2.2. Cac budc tién hanh
—  Panh gia mic 46 suy than qua clearance creatinin
Cler — st st: suy than
Hé s8 suy than h =
Cler - bt bt: binh thuong
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_  Déanh gia mic d6 giam bai xust thude Q

Cit - st
Hesd Q= —— Clearance thuéc: Clt
Clt - bt
_ P& cé Clt - bt ¢6 thé suy ra tit céng thie:
FxD F: sinh kha dung
Clt-bt = ——— D: liéu thube )
Cssx T Css: néng dé cén bang

T: khodng cdch giita 2 liéu
Clt-st=Clt-btxh
—  Hiéu chinh héu:
+ Gidm lidu, git nguyén khoang cach gilta cac lidw:
Dst=Dbtx Q
+ Gitt nguyén liéu, ndi rong khoang cach

Tbt .
Q < 1 nén Tst > Tht

Tst =
' Q
+ Vita giam lidu, vita ndi rong khodng cach
Hai nhuge diém khi tinh theo Q:
» (am lidw: Khéng dat dugc ndng do huyét tuong
e Giit lidu, ting khoang cach: néng d6 ngay sau khi cho thudc cao qua,
sau d6 C dudi mic didu tri lai kéo dai.
Nhu vay ca 2 cach déu cho hiéu qua diéu tri thip. Mot s6 tac gia dua ra
mdt phuong phéap trung gian la chon hé s6 diéu chinh Q thich hop, theo kinh
nghiém va dung cho ca 2 phuong phap. Thi du néu hé s8 Q tinh dude 1a 1/6,

nén chon hé s6 12 1/4 sau d6 phén ra Q = 1/2 cho cAch tinh gidm liduva Q=
1/2 cho cach tinh ndi rong khoang cach.

2. Bénh gan

2.1. Suy giam chuc nang gan
Dic diém:
—  Gidm kha nang chuyén héa thude
— (iam san xudt protein

~  Giim sin xudt va bai tiét mat
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* Clearance gan: CLg

CLg =QG[ fu-CLi )
Q +fu-CL1
Clg=Qg - Eq
Q. luu lwong dong mau qua gan
E: hé 56 chiét xudt cua thuéce tai gan
Fu: ty lé thudc d dang tu do
CLi: clearance ngi tai (ddnh gid hoat tinh enzym gan)
—  Nhiing thuée ¢6 Eg >0,7 thi CL = Qg
CL phu thudc chit yéu vao dong mau qua gan; it phu thuge vao ty 18 lién
ké&t thude - protein huyét tusng va hoat tinh enzym
— Nhiing thudc c¢6 Eg < 0,3 thi CL = fu x CL1
CL phu thudc vao ty 1& lién két thude - protein & enzym
Nhu vay thuéc c6 hé s chiét xust nhé (Eq < 0,3) s& nhay cam vdi hién
tugng cam Ung hoic dc ché& enzym gan hon thude cé Eg; 16n (Eg > 0,7)
Thi du:

E;<0,3 E; -0,3 -0,7 E;> 0,7
Diazepam Aspirin Alprenilol
Isoniazid Quinidin Labetolol

Phenylbutazon Codein Lidocain

2.2 Céch hiéu chinh liéu
Kho thye hién vi khéng cé théng s6 duge dong hoc nao danh gia chinh
xac duge miic @6 tén thuong chitc ning gan nhu théng s6 clearance —
creatinin d61 véi than
Vi vay khi ¢6 tén thuong gan, trong thyc hanh lam sang thuong xd 1y
nhu sau:
—  Chon nhiing thudc bai xudt cht yéu qua than
—  Tranh cac thude bi chuyén hoa nhiéu & gan bing con dudng oxy hoa
qua cytocrom P,,, C6 thé& dung cac thudc bi chuyén hoa & gan bing
cac phan tng lién hop ¢ pha I
~ Tranh dung cac thudc ¢ hé s6 chuyén hoa qua gan lan thi nhat
(first pass metabolism) qua cao ho#c c6 ty 1& gén vao protein huyét
tuong nhiéu.
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SINH LY TUAN HOAN

Nguyén Thu

NHUNG NET TONG HOP VE SINH LY TUAN HOAN

Trude khi di sdu vao cdu tric, chiic ning va hoat dong chi tiét cla tiung
b3 phan, ching ta hay nghién ctu tong hgp dé c6 nhitng hiéu biét chung vé
hé tuin hoan.

1. CHUC NANG SINH LY CUA HE TUAN HOAN

Hé tuan hoan 12 mét hé théng kin cé chitc ndng van chuyén mau. N6 bao
gdm nhing nhiém vu sau:

— Van chuyén va trao d6i khi (oxy, COy)

—  Van chuyén cac chit (cac chét nudi dudng, nude, cac chat dién giai,

cac chét sau chuyén hoa).

_ Trao d8i nhiét gifia bd phan san xuft ra va bd phan thoat nhiét (da).

—  VAan chuyén cic t& bao mau, cac globulin tham gia vao qué trinh

mién dich va dé khang ctia cd thé.

—  Van chuyén cac noi tiét t&.

Luu lugng tim biéu hién két qua hoat dong cla hé tudn hoan. Dé dap
{ing nhu cau oxy cnia cd thé lde nghi: 250 ml, Ivu lugng tim c6 thé ting 1én 4
- 5 lan: 20 - 25 /phut hic hoat ddng, lic ¢6 trang thai sinh 1y bat thudng hay
bénh 1y (ddy dua, xtc dong, hoat déng sinh duc, ¢6 mang, sot cao nhiém
trung v.v...). Nhu thé kha ning ba trit cia hé tun hoan rat 16n cho nén
nhidu khi di hoat d6ng nay da phai téng 1én glp bél ma khong cd biéu hién
lam sang nao ra ngoal.

Il. CAU TRUC TONG THE CUA HE TUAN HOAN
1. Tim:
Nhs su co bép tu dong c6 tinh chu ky bom mau ra ngoai vi va nhan mau

tir ngoai vi vé thong qua hé théng ddng mach, mao mach, tinh mach ¢6 chia
cac van mdt chiéu.

—  Tim phai (nhi phai + that phai) nhan méau da gidm oxy tU tinh mach
chd trén, tinh mach chi dudi va xoang vanh. Tim phai bém mau 1én
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phdi qua dong mach phdi dén mao mach phéi & ddy xdy ra qué trinh

trao d6i khi: nhan oxy va nha CO,.

_ Tim trai (nhi trai + thét trai) qua tinh mach ph6i ma nhan mau da

dige oxy hoa va loai tri CO; réi bom mau xud

7

ngoai bién dé phan phéi mau cho céc td chfic, ¢d quan.

ng dong mach chu ra

_ Céc van mdt chiéu ném trong dong mach va tinh mach, nhd su chénh

4ap gifta phia trén va dudi ma van md ra, nguge lai thi van dong,
&6 mau chay duge trong hé théng mach mau.
T

[ DAy, chi trén <

—‘ Nao <

Tuin hoan vanh

Tim phai Phoéi Tim trai

\L lT DMgan |—

G [ Moia | Lich
an Da day, rudt

Théan

M

]
Than + chi duéi <

Sg @8 chung hé tudn hoan ngudi lon (1e LANGE 1981)

3 trong budng tim ciing c6 cac van: van 3 14 gitia nhi phai va that phai,
van 2'14 giita nbT tral va thét trai. Ngoai ra con van dgng mach phéi & bén

phai va van dong mach chu bén trai.

_ (o bbp chu ky cua tim: tim bop T dong theo chu ky gom 2 pha - pha
nghi: tim gién, trong pha nay tam that nhan mau ti nhi xudng. Pha
co bop: tim co bdp, ddy mau ti tim ra dong mach (dong mach phéi tut
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tim phai, dong mach ch tit tim trai). Tim co bop réi nghi nho hoat
dong nhip nhang: co gian cia céc soi co tim. Cac van trong tim cling
nhu cac van ddng mach chu, dong mach phéi hoat ddng nhu nhiing
su pap, mdi khi ap lyc phia trén ting 1én d&n mot gidi han nao do thi
tu déng md, nguge lai thi déng.

2. Tudn hoan chung va tuan hoan phai

Cdc buéng tim chia hé tuan hoan lam hai:

Tudn hoan chung bit ddu tit tim trai dén tim phai.

Tuin hoan phdi tir tim phai dén tim trai.

Tuin hoan chung bao gom:

Cac mach chun gidn duge: hé ap luc cao (dong mach cha va cac
nhanh).

Hé mach trudc mao mach c¢6 ap lyc cao (cac ddng mach cdp hai va
tiéu dong mach) & day ap Iuc mau giam dot ngot.

Hé mao mach: ndi trao d8i khi va cac chit v6i khu vyc gian bao.

Hé tinh mach nhé sau mao mach: & day ti6t dién bi thu nhd ¢6 anh
huéng 16n dén sy trao doi 6 mao mach).

Hé mach chita (cic tinh mach trd vé) vai dung tich 16n, dé thay d6i

theo ch& d% huyét dong, thuc sy 12 mot bau chiia mau (chi€m 75%
mau trong cd hé tudn hoan chung).

Trong hé ap luc cao nay: gifia tim trai va tim phai, hé mach mau dén cac
viing sdp x€p song song.

C&u trie ¢6 thé don gidn nhu tuén hoan dén cd, dén da, tuan hoan vanh
tuan hoan nio, nhung cling co thé phitc tap nhu tuan hoan than, tuan hoan
gan - tang. M6i nhém tuén hoan ving chi nhan mét phan cla luu lugng tim.
Ngude lai tuan hoan ph6i thi nhan toan b mau tu ngoai bién trd vé, bang
luu lugng tim.

Il. HUYET BONG HOC TRONG HE TUAN HOAN

Theo goc db huyét dong, c6 thé phan chia hé tudn hoan lam hai:

Hé 4p luc cao va hé ap luc thap



Bang 2.1: Tom t3t sy khac nhau giira hai hé

Hé ap luc cao Cac chi s6 Hé ap Iuc thap
Béng nhau Tiét dién Béng nhau

+ Sirc dan hoi +++ '

+ Suc chifa méau ++++

++++ ap luc + hay ++

Nhu nhau Luu lugng méu chung Nhu nhau
4+ s(c ¢an +

Mach can Chifc nang Mach chlra

1. Khai niém vé dd dan héi (compliance)

AQ
Khai niém nay;
AP
néi cach khéac 1a mic ting thé tich x4y ra khi ting ap luc
AP .
Khéi niém nguge lai: - (élastance) tam dich 6 han ché& dan héi.
AQ

D¢ dan hoi giam khi tudi cao, nhat 14 véi déng mach.

Hinh 2.1

Budng biéu dién tuong quan thé tich ap iuc mach mau (do dan héi) theo tudi, khi tudi tang
1én thi cung mdt AQ ta sé co P cao hon.

2. Hé ap luc cao:
— Cang di xa dgng mach chu thi tong ti&t dién cang ting 1én do phan
nhanh ngay cang tang.
—  Ap lyc cao hon ap luc & hé mach phéi: 6-7 1an.
—  Ap lyc ciing nhu Ltu lugng thay d6i theo chu ky.
- Dung tich thép (chi khoang 10% thé tich mau).
— Aplucit thay d8i tir @ng mach cht cho dén tidu ddng mach.
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Vi siic cdn cao nén cdn ¢6 mot ap luc cao 48 ddy mau di, cting vi thé nén
dén tiu dong mach thi ap lvc tut xuéng nhanh va déng mau di cham lai &
mao mach.

)
)
|
|

;
g |
{
[

Mao mach

Bdng mach
Tiéu tinh mach T,

Bdng mach chi ' {
i€u

Tink mach
Tinh mach hang
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Hinh 2.2. So d6 mé ta bién ddi &p Iyc,16c luc clia hé théng tuén hoan
3. Tuan hoan mao mach

- O mao mach xay ra hién tugng trao ddi cac chit va khi, riéng mao
mach & phdi chi ¢6 trao d8i khi.

— Mao mach din mAu tit tiéu dong mach sang tiéu tinh mach, ngoai ra
mau cé thé di theo cAu ndi tit dbng - tinh mach (shunt) ma vé tinh mach.

— 56 lugng ctia c4c cdu nél thay ddi theo tirng viing.

- O thanh tiéu dbng mach c¢6 cac ed nhdn gidhg nhu cac co thit trude
mao mach, cho nén, tuy ting ldic theo nhu ciu oxy cla titng vung
(6ng tiéu hoa, da, than) ma s§ lugng mao mach duge tuéi nhiu hay it.

— Ngay trong mt viing mot mao mach khi thi dudge tuéi mau khi thi
khong. Dong luc chdr y&u chi phoi hién tuong trao ddi dich ¢ mao
mach 14 ap lue thuy tinh va ap lue tham thiu & trong va ngoai mao
mach, c¢on cac chit hoa tan thi bi chi phéi béi s khuéch tan do chénh
léch ndng d¢ hay van chuyén chi dong.

4. Hé ap luc thap

Bao gom hé thong tinh mach (bdo dim tudn hoan trd vé tim phai), tim
phdi, tudn hoan phdi, nhi va thit trai trong thdi ky tAm truong, giit 80% thé
tich mau. Nhd dung tich 1én lai dé chun gidn nén hé nay déng vai tro duy trit
khi phai ting cao luu lugng tim.
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Trong hé ap lye thap thi hé théng tinh mach dam duong nhiém vu du trit
16n nhét. Dac biét 1a tinh mach cda, hé tinh mach gan tang, tinh mach da,
duéi da. Ching déu cé van chdng phut tré lai, dong mau chay trong long
mach 12 dong lién tue, déng déu. Riéng § cac tinh mach nguc bung thi ludng
mau lai chiu anh hudng cua hd hap. Ap lyc trong hé théng tinh mach thap,
khéng qua 20mmHg nén khong da 8 d4y mau vé tim, do d6 c6 nhing yéu to
khac tham du vao: co cd, p lyc thép hay &m & nhi phai, su nén cach quang
bdi dong mach di bén canh.

TuAn hoan & phéi phan phoi khong déu gitta dinh va day phoi tuy theo,
tu thé, ap luc & ddy rat thap so vol tuan hoan chung.

Tuan hoan trong hé tan dich. Hé nay dam bao din dich v protein trong
khoang ngoai t& bao vé tinh mach canh va dudi don trai qua 6ng nguc. Ap
ltc 6 day cing thip nhung cling ¢6 khi 1én dé&n 10 hay 20 mmHg. Luu ludng
trong 6ng nguc 1a 100ml/gid, trong toan b hé thong tan dich 14 2 - 3 1/24 gid.

IV. CO CHE KIEM SOAT HUYET DONG

1. Ca ché ndi tai

Luu lugng tim phai phu thude vao tuAn hoan trd vé va luu lugng tim trai
lai phu thude vao luu Jugng tim phai.Vi vay cd thé noi luu lugng tim phu
thuge vao tudn hoan trd v&8. Luu lugng tim dugc phan phéi theo nhu ciu cua
ting cd quan, ting vung (Vi du: cho cd van, cho vang tang). Mot khi e6 nhu
ciu thi cac co nhan trén tiéu dong mach dén vung d6 thay déi sic co that,
lam gidm sic can § ving d6 nén mau d&n duge nhiéu hon.
2. Co ché than kinh thé dich

Thén kinh trung uong nhan thong tin ti cac vung ré1 hé théng than kinh
tu dong hoat ddng (giao cam, phé giao cam) ma diéu khién su hoat dong cla
tim va su co bép cha cac mach mau. Tuy nhién mét khi cée cd ché didu khién
trén khong di dam bao nhu ciu oxy cua cd thé thi lap tdc xudt hién mét cd
ché& wu tién nhim duy tri hoat dong clia cic cd quan sinh tdn: tudn hoan nfo
va vanh.
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HOAT PONG CUA CO TIM

Trong hé théng tudn hoan, tim gill vai trd quan trong bac nhat. Tim
t&ng mau ra ngoii duge nhd co bop theo nhip. Tim co bép theo nhip dude
]2 nhd hoat ddng dién hoc k&t hgp mét cach hai hoa véi hoat ddng co hoc
cua t& bao cd tim.

I. SINH LY DIEN HOC CUA CO TIM VA CAC TO CHUC DAN
TRUYEN

1. Mang té bao va su van chuyén cac ion qua mang

T& bao ¢d tim dude bao boc bdi mot mang t& bao gdém hai 16p lipid khong
cho nude va cac ion thadm qua. Tuy nhién ¢6 mot s8 cg ché dé cho cac ion di
qua dugc mang té bao.

1.1. Kénh ion trén mang té bao

La mot cdu tric protein xuyén qua mang t& bao. O co tim cac kénh nay
tao diéu kién san sinh ra dién th& hoat dong (PA), ching phu thudc vao
dién thé.

Tuy thudc vao dién th& ctia mang (Em) ma kénh cb thé & mdt trong ba
trang thai sau:

—  Hoat héa khi dién thé mang dat dién th& ngudng. Kénh md ra dé

cho céc ion di qua, ti d6 tao thanh mét dong dién.

- Khéng hoat hoa: di dién thé mang dat dén mic ngudng, kénh van

khéng md, ion khong qua dugc nén khong co dong dién.

—  Trang thai nghi: kénh khong md nhung mét khi dién thé

dién thé ngudng thi kénh lai hoat hoa.

Cac kénh nay c6 tinh dic tha cho ting lon: vi du kénh Na’, kénh K,
Ca**, chi cho qua hoac Na*, hogc K*, hogc Ca™. Kénh chi c6 thé hosc md hoac
dong. Cudng do cha dong dién duge sinh ra phu thudc vao s6 lugng kénh
duge mé. Khi kénh md, do chénh 1éch néng d6 nén Na’, Ca™ ti ngodi vao va
K* tit trong t& bao di ra.

mang bing
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Hinh 3.1: Mang té bao cd tim dugdc c4u tric bdi 2 18p phospholipid, trén d6 cb cac kénh ion
(kénh Na, Ca, K) dang md. Cac con s chi nong do tinh b&ng mmol. Mai tén chi hudng van
chuyén thy dong
Phia dudi bi€u thi bom Na-K va sy trao ddi Na*-Ca* qua mang
1.2. Bom ion phu thudc véo ATP, chfl yéu lién quan dén 2 ion Na* va K.
Bom hoat dong duge nhd 14y ning lugng tut ATP cua men ATPase trén mang
t& biao. Bom hoat déng lam ion bi ddy nguge lai véi chidu di chuyén do chénh
léch néng do 6 hai bén mang t& bao, k&t qua 1a Na® lai tir trong ra ngodi va
K lai tit ngoai vao trong. '

1.3. Co ché trao d6i Na-Ca

Chu yé&u do dam d6 cha Na & trong t& bao, Mot khi dam d6 Na trong t&
bao gidm thi Ca tir t& bao di ra &8 nhudng chd cho Na tit ngoai t& bao di vao.

Nguge lai khi dam 4§ Na trong +& bao ting (vi du: dudi tic dung cua
digitalin) thi Na di ra va Ca vao lai t& bao.

2. Khai niém vé dign thé nghi va dién th& hoat dong
2.1. Dién thé nghi (Ea)

Khi nghi mang t& bao bi cyc hoa: ¢6 su chénh léch dién thé gitia trong va
ngoai t& bao, trong am ngoai duong. 86 di c6 dign thé nghi (Ea) vi ¢ su
chénh léch ndng 46 cac ion @ hai bén mang:

_ (O bén ngoai t& bao Na cao g&p 10 14n Na & bén trong.

_  (Ca & ngoai t& bao ciing cao hon Ca & trong t€ bao.

K § trong t& bao gdp 30 1an K & ngodi t€ bao.
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2.2. Bign thé hoat déng (PA)(Hinh 3.2)

Khi ¢6 mot kich thich (dién, co, hoa) t& bao dap ting bdng mdt dién thé
hoat déng (PA) nghia 1a dién thé& mang (Em) thay d6i theo thdi gian. Pién
thé& hoat déng gém c6 cac pha nhu sau:

— Pha O: Hién tugng khit cyc nhim huy bd hodic tham chi dao ngude
hién tugng cyc hoa mang, phia ngoai t& bio dién thé trd nén a4m so
vG1 bén trong.

— Pha 1: tai cye bit ddu nhanh nhung ngén va khéng hoan chinh.

~ Pha 2 hay con goi cao nguyén & pha nay sy khit cuc duge duy tri it
nhiéu.

— Pha 3: tai cyc giai doan cudi, tuong 4si chém, dua dién thé mang
(Em) vé€ trang thai nghi (Er).

+40 4

+20 1

Khicuc  Taicyc
»

- 20 4

- 40 4

- B

- 80 -

- 100 4 I

r T r
1] 200 400

Tang tai cuc
Diéu thé hoat dong

Hinh 3.2: Dién thé hoat déng

C6 dude su thay 461 dién th€ mang nay 1a do sy van chuyén ion qua
mang khéng can ning lugng, chi do chénh léch néng d6 & hai bén mang. Vay
cin ¢6 hai diéu kién cho sy thay d8i nay:

~ Chénh léch néng db.

- Mang cho phép ion di qua

Trong sinh 1y dién hoc ngudi ta ding khai niém d3 din g (conductance)
dé chi d$ cho phép nay. Pé din g phu thuge tinh trang déng md clia ciia cac
kénh ion.
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Hién tugng tai cuc mang té bao dan dén su thay ddi tudng quan ndng 4o
cac ion 6 hai bén mang. Bom Na-K-ATPase,cd ché trao 461 Na-Ca ¢6 nhiém
vu phuc hdi lai méi tuong quan san c¢6 da bi bién d6i ay.

Miic dién thé nghi (Er) va hinh thai dién thé hoat dong (PA) cling thay
d6i theo tung t6 chitc clia tim va ion bao quanh. O mgt qua tim binh thudng
¢6 hai loai dién thé hoat dong (PA) khéac nhau:

« Dién thé hoat déng PA cha Na hay con goi PA nhanh.

PA nay x4y ra & t& bio cd nhi, cd thét, hé thong Purkinge.

3 day dién thé nghi (Er) 12 -85mV. Mét khi dién thé mang lén dén -70mV
(dién thé ngudng) xut hién mot s0 sy kign sauw:

—  Kénh Na md, Na tif ngoai vdo ma giy ra pha O ctia PA: ¢6 bién do cao

va nhanh.

- Hién tugng tai cuc xudt hién, d&n mic PA: -40mV thi kénh Ca md ra
(kénh cham) va Ca tli ngod1 di vao. Ca di vao tao nén pha 2 (cao
nguyén).

. Cubi cung kénh Ca bi bat hoat, réi kénh K md ra lam cho K tu trong
t& bao di ra, ma tao nén hién tugng tai cde cudi cang.

e Hinh thai dién th& hoat d6ng PA ctia Ca hay con goi dap dng cham.

=20 4

o |

Na

N Na' Catt K" NT
I L ) — 4L A P ? l
| .
L]
i gl q 4 £
S K» Na+ Ca*t K‘

K"
Hinh 3.3. Dap (ng cham
Hién tugng nay xay ra 6 nut Keith Flack va nut Tawara, 4 day kénh Na
bi bat hoat. Dién th& nghi 1a -60mV. Khi Em d&n -40mV thi kénh Ca™ mg,
Ca di vao cham tao nén pha O clia PA c6 bién d9 thap, téc d6 cham. Sau d6
k& dén hién tugng tai cuc khi kénh Ca™ bi bét hoat va mé kénh K.
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3. Dic tinh cta cac té bao tim

Tinh chiu kich thich, tinh tu d¢éng (co bép theo nhip) va tinh din truyén.
3.1. Tinh chju kich thich 1a tinh ma cac t& bao dap Gng véi cac kich thich tao
nén mét dién thé hoat déng (PA).
3.1.1. Khai niém vé ngudng kich thich t&m truong

Ngudng nay duge xac dinh khi mét kich thich dén mét cudng d6 cin thiét
¢ phia ngoai 1én mang t&€ bao § trang thai nghi tao dugec mot dap tng, néi
cach khéc khu cuc duge mang dén mite dién thé ngudng (Ps).

Em {mV)
- 20

0
20
- 40 4

- 60

- 80

- 100 A

Hinh 3.4: Ngudng kich thich; dén S3 md&i dat ngudng va xudt hién dién thé hoat dong. Dién
thé nghi & khoang -90mV.

Dién thé ngudng (Ps) tudng ting véi dién th& mang cho phép mé:

— Hodc kénh Na d61 véi cac t&€ bao dap ting nhanh (-70mWV).

— Hoic kénh Ca dd1 véi c4e t& bao dap tng cham (-40mV).

3.1.2. Khai niém vé chu ky chiu kich thich va giai doan tro

Trong phén 14n théi gian clia PA t& bao sé tro, khéng chiu kich thich da
rang ta kich thich vdi bat ky cudng d6 nao. Thai ky nay goi 1a thdi ky tro
tuyét d6i. V€ ban ch4t kénh Na va kénh Ca md ra rdi dong lai chi ¢6 thé md
lai 6 mét thai diém t va 1 Em nh4t dinh.

o Dot vdi dién thé hoat déng (PA) Na.

Sut san sinh ra 1PA méi sau 1 PA vita xudt hién chi c¢6 thé c6 duge mot
khi Em xuéng d€n -50mV. Kich thich nay phai nhanh hon binh thudng va
PA méi tao ra y&u va cham. Phai chd dén khi sy tai cye manh, d6 dan g cia
kénh Na ngay cang manh do ¢6 nhiéu kénh Na md ra, thi PA Na méi da
manh vi nhanh. Dép Gng binh thudng chi xdy ra véi PA Na khi ma Em di
vé -85mV, nghia 12 khi ma 46 d&n g cha Na da hoan toan phuc héi.
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Trong chu ky chiu kich thich, ngudi ta phan ra cac thai ky:

— Thoi ky tro tuyét d6i (PRA) khong c6 mot dap dng nao dit kich thich
manh dén miy.

— Thdi ky tré tuong ddi (PRR) né nim & cudi thoi ky tro tuyét déi dén
khi tinh chiu kich thich tdm truong trd vé binh thudng. Trong thoi
gian ndy chi san sinh dugc nhitng PA y&u cham béi cac kich thich c6
cuong db cao.

e D6l vdi PA Ca

O cac t& bao dap dng cham, chu ky chiu kich thich phu thugc nhiéu
vao thdi gian hon 13 dién thé mang Em. $ day d dAn g Ca hoat déng trd
lai rat cham cho nén thdi gian tro kéo dai vugt qua ca thdi diém cubi cling
clia tai cuc.

+20'|
+101

104
-204
.30 4
404
-5 4

701
-804
a0

e PRA. »e PRR

i TRT .

Hinh 3.5: B&i véi dién thé hoat dong Ca .
PRA: Théi ky tro tuyét déi;
PRR: thai ky tro tuong ddi;
TRT: tdng thoi gian hoat ddng clia mét chu ky tim
3.2. Tinh tu déng (tinh co bép theo nhip)

M#dt s6 t& bao ¢6 tinh chat khil cyc tu dong. Mbi loai t& bao khit cyc theo
mét nhip riéng. Géc khil cyc cang nhon thi dién thé hoat dong dat dién thé
ngudng (Ps) cang nhanh, do d6 tin s§ cang nhanh. Té& bao niit xoang c6 tan
s§ tu dong nhanh nhat (70 14n/phiit) nén lam chd nhip, chi huy céc t& bao
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phia duéi (cham hon). Trong mdt s6 diéu kién bénh ly clc nit dudi c6 thé
cudp nhip @& thanh chi chi huy (suy gidm nuit xoang, phin ly nhi that).
3.3. Tinh dan truyén

~  Duong dan truyén:

PA tu nhién ctia cac t& bao nit xoang tao thanh mét klch thich d61 véi
céc t& bao tidu nhl cac kich thich nay du dé nang Em cta tiéu nhi 1én den
Ps ma khil cyc tiéu nhi, PA cta tiéu nhi lai kich thich céc t&€ bao 14n can rdi
giy khit cuc, cii th& biing kich thich trén tuan ty rdi chiém hét ca tAm nhi.
Tir t&m nhi bing kich thich trén xudng nit nhi that, thin bé His (vach lién
thét) va cAc nhanh clia né (nhanh phai cho th&t phai, nhanh trai chia thanh
9 nhanh nhé cho phia trude va phia sau cla that trai). Séng khu eyc tién
ti€p dén cac phén nhanh cia bé His: mang Purkinge. Sau cing séng tién tit
mang Purkinge sang cac t& bao cd that, tit ndi tAm mac ra thugng tAm mac.

~  Téc d6 dén truyén: phu thude vao tinh chat dién hoc cua mang va

tinh chat cua PA. Cho nén cc sgi cua mang Purkinge, cuc hod manh
hic nghi, d&n truyén nhanh. Ngugc lai cac t& bao trong nut nhi that,
khit cuc mét phén lie nghi, din truyén cham. Diéu d6 cdt nghia ta c6
khodng PR trén dién tam dé.

1. SINHLY CO CO

Sau mang té bao bi kich thich, & pha 2 Ca di tit ngoai vao t€ bao tao su
lién két actin v6i myosin ma gay co cd. Sau co ¢g 1a dén théi gian gian cd do
tiai ludi cg tuong (Réticulum sarcoplasmic) hit lai Ca tu phtic hdgp actin
myosin v mot hoat dong khac ddy Ca tit trong ra ngoai t& bao.

1. Myosin 14 mét phan tl protein bat d6i xlng, trong lugng phéan tu 500. 00
dalton, ¢6 mot dudi hinh sgi vA mét ddu hinh tron véi 2 phén tu: 1 dé gdn véi
actin, 1 gin ATPase.

2. Actin 14 mot phan t hinh xoén &c kép, trong lugng phan ti 47.000 daiton,
g ranh xodn cé tropomyosin giii cho actin trong trang thai cing dd. Trong
cAu truc cua actin cdn cé6 mot protein khac goi 1a troponin. Troponin cd 3
phéan ti nhé: troponin C cé nhiém vu gin Ca, troponin I ngin can sy tac
déng v6i ATPase clia myosin, troponinT ¢6 nhiém vu ¢6 dinh phtc hgp
tropomyosin vl troponin.
3.Cochécoco

Mang t& bao khi bi kich thich tao nén mét dién th& hoat dong: ¢ pha 0 Na
tit ngoai t& bao di vao, pha 1 tai cyc mt phén, pha 2 Ca di vao, pha 3 14 pha
tai cue K dira.

§] pha 2 Ca trong t& bio ting lén tit 107 M khi nghi s& ting 1én 10° M
khi co c6. Tuy nhién 8 Iugng Ca nay khéng & dé tao nén co co, nhung chinh
56 Ca di vao nay kich thich tdi ludi co tuong giai phéng Ca ti tii ra, Ca nay
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dén gin véi tropomin C cha actm déng thoi tropomyosm bi bién d6i hinh
thé, tao diéu kién cho actin gin myosin. Qua trinh gén actin véi myosin
ciing xay ra dong thdl vil viéce thoai dang ATP do men ATPase clia myosin
dé tao nang lugng cin thiét cho co cd. Khi ATP bi thuy phan thanh ADP va
Pi la ldc ma cac dau ngoeo clia phin td myosin tach kh01 phan tu actin, trd
nén thang va diing trude mot phan ti actin khac dé gin tiép, ci thé chuyen
dich tudn ti cac phan ti actin, theo cach dé sg1 cd cang co thi cang ngan lai.

Tém lai:
— Trong qua trinh co ¢d ¢6 cac y&u t6 tham gia Ca, actin, myosin, ATP
- Trong qua trinh gian co:
-0 trong té bao:
+ Calmodulin kich thich phospholamdan (1 protein & trong tui luéi
cd tuong) ma kich thich men ATPase -Ca-Mg.

+ Men AMP vong & trong t& bao phospho hoa phospholamdan tir d6
kich thich men ATPase Ca-Mg.

— ATPase Ca-Mg hat Ca t phiic hop actin-myosin vao tai ludi co terng
mét khic men ATPase Ca-Mg citng ddy Ca ra ngoai té& bao. Két qua
la actin nha Ca va rdi khéi myosin dAn dén gian co.

— Trong qué trinh nay AMP vong gilt vai trd quan trong; klch thich
phospholamdan cua tai luéi co tuong. AMP vong bi tc ché bai
phosphodiesterase va kich thich béi 8 adrenecgie.

- Van chuyén Ca qua mang t& bao khong nhiing phu thudc vao men
ATPase Ca — Mg ma con vao hé théng trac d8i Na - Ca. Men ATPase
Ca - Mg bi kich thich bdi calmodulin 1am cho né tang ai lye véi Ca.
Khi ¢6 tinh trang tdng Ca trong t& bao ca men ATPase Ca - Mg va hé
thdng trao d6i Na-Ca sé hoat dong dé ddy Ca ra khéi t& bao.

Hé thong trao d6i Na - Ca day 1 Ca ra khéi t&€ bao va nhan vao 3 Na.
Chinh sy chénh léch nong d¢ Na & trong (Na) va Na & ngoai t& bao (Na,)
diédu khién su hoat dgng clia hé thong trao d6i Na - Ca. Mdi su giam dd
chénh lech nong d6 Na, — Na. lam tang Ca trong t€ bao (Ca,) do giam Ca di
ra ngoai té€ bao.

Khi co thé phai nhan mét 8 lugng nhidu Ca qua thi ca hai: hé théng men
ATPase va hé thang trao dot Na - Ca déu bi qua tal (ting nong 46 Ca ngoai t&
bao, ngd ddc digitalin) din dén cham gian ¢d nén ting 4p lue tAm trudng.

- D1g1tahn cé tac dung tic ché men ATPase cua bom Na nén Na trong
t&€ bao ting, lam gidm sy chénh léch néng d6 Na trong va ngoai té
bao nén qua hé théng trao i Na - Ca lam Ca trong t& bao tang lén,
1am tim co b6p manh hon.

- K ngoai t& bao (Ke) lai téng hoat déng cia men ATPase ciia bom Na
nén Na trong té& bao (Na) giam ]am ting mic chénh léch Na trong va
ngoai t& bao, tit d6 giam Ca trong té& bao.
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Ngugc lai khi K ngoai t& bao (Ke) giam thi Ca trong t& bao tdng cho nén
néu cho digitalin dé gay ngd dde.

2.4. Sitc co bop va chiéu dai cua sdi ¢d (hinh 3.6)

O mbt néng d6 Ca™ nhat dinh trong t&€ bao, ap luc (stic co bép) do mét t&
bao cd tao ra phu thude vio dd dai cia té bao cd. Noi rgng ra stic co bép cua
mét cd phu thude vao dd dai ban ddu cta né, Lay mot t& bao cd ma xét ap luc
tao ra cao nhit & 46 dai lie nghi 2 —2,2p. O dudi mic 2 - 2y, chidu dai ti 1&
thuan véi ap lye, nguge lai trén 2 — 2,2p thi chiéu dai ti 1& nghich véi ap Iuc.
Nhan xét trén day 1a cd sd cho dinh luat Starling:

“ 06ng cta cd tam that ting lén song song voi thé tich cua tim & cudi thoi
ky tAm truong”

Ap luec

Chiéu dai co Hinh 3.6: chiéu dai sgi co
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4

LUU LUGNG TIM

Bb mAy tuiin hoan véi hai thanh phin tim va hé mach méu ¢6 nhiém vy
chu yéu mang oxy dén cho céc t§ chiic, hoat ddng nay tang lén méi khi nhu
cAu oxy ting.

Hoat dong ctia tim thé hién bang luu lugng tim (s§ hugng mau ma tim
téng ra trung binh méi phit), né 1a két qua tac dong phéi hgp cia 4 yéu to:
tién ganh, stic co bép ¢ tim, hau ganh, tin s6 tim dap trong 1 phit. Chi s8
tim (CD: luu lugng mau téng ra trong mét phit trén mot don vi dién tich
da, la mot cach biéu thi khic cta luu lugng tim. Chi s6 nay khéng phu
thudc vao véc ngudi to, nho, ngng, nhe nén dé so sanh trong khi ap dung
vao lam sang,

I. CACH PO DAC: ¢6 nhiéu cach

Thudng dung nhat 13 phudng phéap sang chan. Duya trén nguyén ly Fick
hodc nguyén ly cta Steward Hamilton.
1. Nguyén ly Fick

Dua trén dinh luat bao toan khéi lugng, ngudi ta ding mét chat chi thi
ludn chuyén duge trong mau (chit ¢6 sdn trong mau, hay tiém t& ngoai vao).

C.QR=m+CQ

Q luu lugng dich chita ch4t chi thi chay trong mot hé théng.

C, ddm d3 cha ch4t chi thi § phia ha luu cna hé théng.

C, dam d9 clia chdt chi thi § phia thugng ngudn ciia hé théng.

m lugng chét chi thi thém vio trong qua trinh van chuyén qua hé théhg.
1.1. Fick strdung khi oxy |

Dya trén hién tugng tat cA mau t tim phai vao tim trai déu phai di qua

tuan hoan phai. O day mau nhan oxy ti phé nang lam cho mau § déng mach
phdi c6 dd bao hao oxy thap (Sv0,) trd thanh mau & tinh mach phéi cé d6 bao
hoa oxy cao (8,0,). Néu ngudi ta do duge lugng oxy bi hap thu vio sau khi di
qua phéi va do chénh léch Sa0, - SvO, thi cé thé tinh duge lugng mau di qua
tuan hoan phéi trong quéang thei gian t, tit d6 tinh duge luu lugng tim theo
don vi thdi gian:
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VO,

Q=
5a0, - SvO,
1.2. Ciing co thé thay oxy bang khi tro Krypton.
2. Nguyén ly pha loing mét chat chi thi theo Steward - Hamilton

Dua trén nguyén ly: vé méi quan hé gida luu lugng cua mot chat (Q) van
chuyén trong mét hé théng cé thé tich V trong khoang thdi gian t.
\'

Q:

NéuVv=
c

(m khoi lugng cua chat d6 va ¢ dam d6 cua chat do trong 1 don vi thé
tich), ta c6 thé viét:

Q= —
cxt

Cho nén dé tinh dude Q, ngudi ta can bist khéi lugng cta (m) cha chat
d6, dadm d6 ¢ trong khoang thoi gian t.
2.1. Bo bang mdt chat chi thi mau: (xanh indocyanine hodc xanh Evans).

— Tiém mgt lugng m chat mau vio tinh mach ngoai bién.

— L4y mau dong mach dé dinh lugng dam do ¢ chit mau & cae thoi diém

khac nhau trong khoang thdi gian t.

(bing vé dd thi hay mdt céng thiic riéng ta tinh duge ¢ trung binh).
2.2. Do bang pha loang nhiét

O day chét mau dude thay th& bing mét thé tich (3ml - 10ml) huyét
thanh ngot 5%, ¢6 nhiét dé thap thudng 14 4°C, su thay d6i nhiét d6 cha dong
mau trong khoang thoi gian t & thay dam dé ¢ clia chit mau trong khoang
thdl gian t. K§ thuit nay thuong phai dung mdt catheter Swan Ganz ma d
phia gan ddu c6 mét dién cuc dé do nhiét d6 dong mau, tan cing catheter ¢6
16 ra @& bom huyét thanh lanh vao dong mau. Mét may tinh duge gin kém
dé vé biéu d6 thay d6i nhiét 46 dong mau, déng thdi tinh duge lau lugng tim.
2.3. Do bang chat phong xa

Thuong dung albumin d4anh d&u phéng xa, thay cho huyét thanh ngot dé
lanh, d6 bién d6i hoat tinh phéng xa thay cho thay d6i nhiét d6 dong mau,
déng hé do phéng xa thay cho dién cuc do nhiét dg.
2.4. Ngay nay ngubi ta con dung hiéu ung Doppler hay siéu am qua thuc
quan dé do luu lugng tim......

53



0.1 % 03 0.31 s os 07 08 09
JMM ]
HG ? Bidu dd co co
130 %
120 ‘?’ D NF
110 %
L100) %, P
A ggng mash ch
Log / —
—t— ) o — 1
50 2 k]
L 70 ;
60 / Ap luc thét
- 50
- 40
-30 11
-20 % H
10 Ap ige nhi L
T C pure - 1 J
-0 P
A
A m_—-—-—*ﬂéng tim
n 1]
cc Z
Lo /“ J
»;D / idu ¢ |
20 thtich that
30 %
40 %,
50 o lE
H
60 %’ -]
EC.G N\
p
R T
VG dan ddng NG co dbng
thé tich tnhé tich

Hinh 4.1. Bidu do thay déi nhiét do ddng mau

Il. KET QUA

o4

(334 tri binh thudng 5 -6 L/phut
Chi s6 tim (C1) 2,5 - 3L 5/phit/m?* (dién tich da)

Thay d6i sinh 1y:

+ o+ + + + F

Theo tudi: gidm & ngudi c6 tudl, tang ¢ tré em.
Theo gi6i: 6 nam cao hon nu.
"Thai ky e6 thai luu lugng tim tang 20 - 30%.

Than nhiét: ting khi nhiét d6 cao, giam khi nhiét d6 giam.

Tang khi lo ling, 1én cao, tiéu hoa thic an.

Tang khi hoat déng c8 ging, khi rét run sau mé. Luu lugng tim

ting di song song vdi tang tiéu thu oxy.




lll. CAC YEU TO QUYET BINH LUU LUONG TIM

Lazu lugng tim la tich sé cua thé tich tong mau (VES) va tan s6 tim.
Thé tich téng mau (VES) la hi¢u s6 cia thé tich tam thdt cudl tam
truong trd thé tich cudi tAm thu. Binh thuong 1a 80ml.

Bon yéu té quyét dinh luu lugng tim la:

- Tién ganh
— Héau ganh
~-  Sic co bdp ¢d tim

—  Tan s6 tim

D& da hifu ngudi ta st dung biéu d6 huyét dong trong tim (mé1 quan hé
gitta thé tich va ap luc caa budng tim) qua cac thol ky ¢é tinh tung bude
minh hoa cac yéu t§ quyét dinh luu lugng tim va anh hudng qua lai cua
chung. (Hinh 4.2)

1-2: thai ky trudc khi thay d6i thé tich
2: dong van haij 1a

2-3: co ddng thé tich

3. md van ddng mach chi
3-4: that bop

4: déng van dong mach chi
4-5 dan déng thé tich

5: md van hai la

5-6: thasi ky lam day nhanh
6-7 - thoi ky lam ddy cham
8. co nhi

d: sbng 2 néc

Hinh 4.2: Bidu dd ap juc ddng mach chil (PA) ap luc tam nhi (PO) va ap lyc trong that (PV)

Tdngmau
A
A D
2| Dan co | +—S—s | Co co

8 c
:—b'—* Thé tich
a -
Hinh 4.3.

a) Thé tich th&t trai cudi tam truang
k) Thé tich that trai cudi tam thu

¢) Thé tich tdng mau

AB Thai ky tam truong ddng thé tich
BC Thdi ky tam trudng tang thé tich
CD Théi ky tam thu d6ng thé tich
DA thai ky tam thu gidm thé tich

A Béng van déng mach chi

B M& van 2 |4

C Béngvan 2 la

D M& van dong mach cht
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1. Tién ganh

Tién ganh thé hién tinh trang lam diy that; né dong nghia véi thé tich
tdm that cudi thol ky tAm trddng Xét theo gée do sinh 1y co tim, tién ganh

duge biéu thi 12 chiéu dai clia sgi ¢g tim cudi tAm truong (trudc khi co ¢g).

Theo luat Frank - Starling: chiu dai nay cang ting thi sic co co cang

khoé nhung chi dén mét giéi han t6i da, qua gidi han d6 thi lyc co co sé giam.

Trén mét qua tim nguyén ven hidu suft lam viéce cua tim (thé tich t6ng mau)
sé tang ty 1€ thuan v thé tich taAm thit cudi tAm truong trong diéu kién stic
co bop cta cd tim ciing nhu hau ganh khéng d8i. Di nhién khi thé tich nay
vugt qua mét gidi han té61 uu thi hiéu sudt lam viéc cua tim (thé tich téng

mau) sé giam.

1.1. Cédc yéu té quyét dinh tién gdnh

—  Tuén hoan trd vé.

- D6 gidn nd cua that.

— Thoai gian tAm truong.
1.1.1. Tuén hoan tré vé

Heé thong tinh mach chia
80 - 80% thé tich mau cua cd
thé chu yéu la hé thoéng tinh
mach tang: gan, lach, thén,
duong tiéu hoa.

Luu luong mau ti hé tinh
mach dd vé tim la tuan hoan
tré vé. Trong diéu kién sinh Iy
binh thudng: tuén hoan trd vé
bing luu lugng tim. N6 phu
thudc vao sic can chéng lai
dong mau tré vé tim va dd
chénh léch gitia ap ldc trung
binh ¢4 hé théng va thit phai.

4 Tang bop
Céng - .
that Binh thudng
trai
¥ Giam bép

Hinh 4.4, Ap luc |am day that trai
Ba dudng biéu dién Frank-Starling

Cac yéu t& quyét dinh va anh hudng dén tudn hoan trd vé

—  Ap luc trung binh hé théng (con goi la ap lyc ddy hé théng). Ap lue
nay chi c6 thé do dudc trong thuce nghiém trén sic vat bing cach giy
dot ngdt nglng tim. Lic nay khoéng con dong mau chay, khéng con
luu lugng tim, khéng con tuén hoan tré v€, ap lyc lic nay do duge 1a
mot ap luc chung cho ca hé théng tuln hoan. Theo Guyton ap lyc nay
trén sde vat cing khéng khac gi trén nguci. Binh thutdng khoang
7mmHg, né phy thudc vao thé tich mau va truong luc cua hé tinh

mach. N¢ 1a ti 1é giita thé tich mau/do gian nd clia tinh mach.
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— Ap lyc trung binh hé théng cang cao thi @ chénh léch gilta nd va ap
lye tam nhi phai cang 16n khign tudn hoan né trd vé cang lén va
ngugde lai.

2400 4

2000 A

-
o
]
L]
N

Binh thudng

Tuin hoan tré vé {ccfmin)
>
[ ]
(=]
1

Pms -
‘14mm
1

+16

Hinh 4.5. Ap luc nhi phai (mmHg)
—  Sic can déng mach.

Stic can dong mach cang giam (van dong, gidm oxy mAu, thiéu méu,
cudng giap, mot s6 thude gidn mach) thi tudn hoan trd vé cang tang.

— D6 gian nd cha tinh mach: d§ gian nd nay 16n hon 46 gidn ndé dong

mach.

D6 gidn nd nay giam khi ta cho cac thude co mach (catécholamin kich thich
than kinh giao cdm). P§ gidn nd cang gidm thi tudn hoan trd vé cang ting.
Ngudc lai khi d gian nd téng (thude gidn mach) thi tuan hoan trd vé giam.

_  Thé tich mau tun hoan: thé tich mau cang téng thi tuan hoan trd vé

tang.

_  Ap luc thuy tinh: ti ngdi sang diing mau sé U lai trong hé théng tinh

mach lam giam tudn hoan trg vé.

~ Ap lyc tam nhi phai (4p lyc tinh mach trung uong) tdt ca nhiing yéu

t& 1am ting ap luc tAm nhi phai (suy tim, tran khi ph& mac, hd hap
nhén tao véi ap luc duong, tran mau mang tim v.v...) déu lam giam
tuan hoan trg vé.

1.1.2. Do gidn nd cda théat:

Tim sé giin ra trong thai ky tam truong (tim gifin cyc dai vé cudi thoi ky

tAm truong). Trong mot s§ trudng hgp bénh 1y do gign nd s& kém (tran
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mau, dich mang tim, viém mang tim co thit, bénh mach vanh, tang huyét
4p v. v...): tim s& kém gian, ap lyc trong budng tim cudi tAm truong tang. Do
van hai 14 m3 nén ap luc nay bang ap lyc nhi trai bang 4p luc mao mach
phéi. D gidn nd kém thi thé tich cudi tdm truong giam, tién ganh giam.
1.1.3.Thdi gian tam truong.

Khi mach nhanh thi thdi gian tAm truong gidm, quang thdi gian vé cudi
tam truong ciing ngan lai khong du dé nhin mau dugc tAm nhi bop, day
xudng. Két qua la tién ganh sé giam.

1.2. Cdch lupng gia tién gdnh

Muén danh gia tién ganh thi diing nhat 1a do thé tich cia that trai cudl
thitam truong (LVEDV). Ngavy nay vdi k¥ thuat siéu 4m nhat 13 siéu dm tim
gqua thuc quan ngudi ta ¢é thé do dugc thé tich nay mot cach chinh xac ma
khong gy thuong tén cho ngudi bénh. Tuy nhién vi gid may d4t nén khéng
phai cd sd nao ciing cé thé 4p dung duge. Boi thé nguoi ta phai quay sang
danh gia thé tich that trai cudli tAm truong mot cach gian ti8p: do ap luc cud
tam truong (LVEDP). Trong diéu kién sinh ly binh thuong LVEDP ti 1é
thuan v6i LVEDV. Tuy nhién do 4p lyc nay cling khong dé, ngudi ta chuyén
sang do 4p luc nhi trai (LAP) vi v€ cudi tdm truong van hai la md, nhi va
that théng thuong véi nhau nén ap hic nhi trai bing 4p luc that trai cudi
tam truong (LAP = LVEDP). Ngudi ta cé thé do duge ap luc nhi trai (LAP)
khi mé tim bing dat vio nhi trai mot ng thong réi néi véi may do ap luc.

Tuy nhién binh thudng ciing khéng do duge ap lgc nhi trai. Vay thi phai
tim cach do ap lyc & mao mach phdi. Trude kia ngudi ta lam mot éng théng
qua tinh mach duéi don hay canh trong qua nhi phai, qua thit phai, 1én
dong mach phéi ma do ap lyc déng mach phdi (PAP). Sau nay nhd b
catheter Swan ganz ngudi ta do duge ap luc mao mach phdi lit (PCWP): binh
thudng 12 8/12mmHg. Trong gidi han do duge (tu 5 - 25mmHg) PCWP tudng
ung véi ap hic nhi trai (LAP). Khi khong do duge PCWP ngudi ta 14y ap luc
tam truong dong mach phoi (PAEDP) lam 4p lyc mac mach phdi vi binh
thudng d6 chénh léch gita hai 4p lyc nay tir 1 - 4ammHg.

LVEDV & LVEDP & LAP & PCWP & PAEDP & CVP

0 p 0 0 A

D6 gidin né Van hai Ap luc Sitc can tulz”in b gidn ng
cua thit 14 duong tha hoan phoi that phai
-Van ba la

Catheter Swan ganz gia thanh cao, do ap lyc ddng mach phéi khéng dé
nén trong lam sang, thudng do 4p luc nhi phai {con goi 12 ap luc tinh mach
trung tdm CVP) vi trong diéu kién binh thudng, dién bién cua ap luc & hai
nhi trai va phai song song véi nhau. Cho nén ngusi ta co thé chi do ap luc
nhi phai nhidu lan dé udc lugng su dién bién cha ap lyc nhi tréi, tir do suy ra
tién ganh (thé tich that trai cudl tAm truong).
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Tuy nhién d méi chiing déu ¢6 cAc y8u t8 tac dong lam cho khéng thé dua
vao CVP dé suy tién ganh. Diéu nay ching ta cAn biét khi 4p dung vao lam
sang (nhu trong so do trén)

— Do ap luc tinh mach trung vong (ALTMTW)

Nhu trén da trinh bay ALTMTW chi biéu thi 4p huc trong budng tim
phai, tuy nhién khi ap dung lam sang trong diéu kién tim binh thudng ngusi
ta c6 thé do ALTMTW dé suy ra tién ganh cla that trai.

Dung cu do dac 12 mjt catheter c6 dudng kinh trong it nhit 1 mm, diu
dudi phai nim gidp gianh gidia tinh mach cha va nhi phai, tinh mach thuong
diing 14 tinh mach duéi ddn, cAnh trong hay tinh mach nén. B4 do ap luc ¢
thé 1a 4p ké kim loai hay c6t nuéc c6 chia d6 tiing em duge ndi véi catheter
gqua mot ric co 3 dudng. Mtc s§ khdng ndm ngang nhi phai, trén dudng nach
gita hay chd phan chia 1/3 trudc va 2/3 sau cua chiéu day thanh nguc khi
bénh nhan nim ngang. Liic do bénh nhéan phai ty thd, ths déu.

Tri s binh thudng tit 4 - 10cm nude. 1000 ‘%;a
2. Hau génh %
Hau ganh duge dinh nghia la
ganh nang chéng lal su co ¢d tAm /;;\ '
that. Nhu vay dé téng duge mau

vao dong mach, stlic co cua c¢¢ thit 3000
phai vugt duge luc can nay. Hau
ganh cang 16n thi cd tim co bop
kém, dé suy. 3500

Nhiéu mén phai dua ra nhiéu
cach lugng gid khac nhau, cd cach
c6 gia tri thuc tién nhung da s6
mang tinh chat 1y thuyét.

)

Hinh 4.6: sic can ngoai bién tang thi chi
s6 tim giam, dudng biéu dién chuyén
xuéng dudi va xu huéng sang phai

" Chj s6 tim (C1)

Ap lyc phéi bit ——»
Hau ganh phu thudc vao sttc dan héi cia dong mach; stic can mach hé
théng, ciing cac yéu t6 néi tai clia qua tim. That ra yéu td néi tai cua qua tim
gilt vai trd quan trong nhit nhung trong thuyc t& 1am sang thudng ngay khé
do dac.
— Ap luc trén thanh tim: Theo dinh lu4t Laplece yé&u t6 néi tai d6 1a: ap
lyc trén thanh tim (wall tension), ciing ¢é ngudi goi 1a Iuc han ché
tdm thu (contrainte systolique)

) PxR’
Ap lyc trén thanh =
2h
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P ap luc san sinh ra trong budng tim trong thdi ky co déng thé tich.
R ban kinh ctia tdm that 6 cudl tAm trudng.
h 14 46 day cha co thit.

Vi 4p lyc trén thanh thay ddi trong qua trinh co co tim nén cac tac gia dé

nghi do vao cudl thoi ky tdm thu.

—~  Sic can mach hé théng hay con goi sitc can ngoai bién. That ra né
khong da dai dién cho hau ganh, vi né khdng tinh dén yéu td nji
tai, tuy nhién trong ldm sang thudng dung vi dé tinh toan. Sic can
ngoai bién tiy thuoc vio bd tri c&u tric cia hé mach mau, truong
luc cla tiéu ddng mach, d6 quanh cha mau. :

— D6 can sit gldn nd cua déng mach
(effective arrterial elastance = Ea)

Mot 56 tac gia khac dang khéi niém d6 can sy gian nd clla dong mach dé

chi hau ganh.

Nhu vay hau ganh la ti &8 gitia ap luc cudi thai ky tAm thu va thé tich

téng mau
_ Pes

Ea=—
SV

(Pes: ap Iuc cudi tim thu)
(SV: thé tich téng mau)
Céch tinh thyc té nhu sau:
ALDMTB - ALTMTW

(SCNB) Siic can ngoai bién = x 79,9
LLT

ALDTB: 4p lyc déng mach trung binh
ALTMTW: ap lyc tinh mach trung ucng

LLT: luu lugng tim

Gi4 tri binh thudng: 1200 - 1250 dyn/gidy/cm®

3. Sirc coca tim

Stc co co 1a mot dic diém ndi tai ctia co tim. Mot khi stc co cd thay déi thi
hiéu sudt lam viéc; thé tich tdng mau cia co tim giam di tién ganh hodc hau
ganh khong doi.
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Trén ngudi cling nhu trén sic vat thuc nghiém viéc danh gia suc co co
tim rat khé.
3.1. Puong ESPVR

Ding bidu dé vé méi lién quan giita thé tich va ap luc trong budng tim
trong mét chu chuyén tim ngudi ta cé thé vé duge duong ESPVR (dudng biéu
thi vé méi lién quan gitia thé tich va ap lyc cudi tAm thu). Duong ESPVR
duge tao ra bing cach thay @6i tién ganh ¢ mft qua tim cé sic co cd khong
ddi. Duong 4y 1a dudng ESPVR (hinh 4.8) cho mé6i stic co cd nhat dinh. Khi
ta lam thay déi stic co bép cd tim (cho thudc trg tim hay gly thi€u méau co
tim) thi 46 déc cua duong biéu dién sé thay déi.

TCU co

FEN

Ap Wue

Ap Iyc

Thé& tich Thé tich
Hinh 4.7. Budng ESPVR Hinh 4.8. gbc ESPVR cang Idn thi tim co bop
cang tot
3.2. Do phén sé téng madu EF
Véi ky thuat siéu 4m hay hat nhdn ngay nay ngudi ta cb thé do dac dudc
EDV (thé tich cudi tAm truong) va ESV (thé tich cudi tAm thu). T 46 tinh dugc:

EDV - ESV SV

EDV EDV

SV thé tich téng mau

Chi s6 nay phan anh mot phan sitc co c6 nhung ¢6 nhuge diém 14 phu
thude vao hau ganh vi dé téng ra mot thé tich nhiéu hay it thi ngoai tinh
chit co bép cla co tim con phai tinh dén stic can cua mach. That vay siic co
co ty 1é thuédn véi cong tao ra, ma cong = thé tich x ap lyc

W=VxP
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gp - EDV-ESV_ SV
" EDV EDV

Thé tich téng mau

Ap luc

ESV EDV
Thé tich

Hinh 4.9. Thé tich

Ap luc

ESV EBVOUL
Thé tich

Hinh 4.10. Thé tich

Hai qua tim c¢6 thé c6 SV nhu nhau EF nhu nhau nhung céng tao ra (W)

khac nhau khi ma P khac nhau. N6i mét cach

khéc dé c6 2 thé tich tdng méau

(SV) nhu nhau, ¢ tim ¢6 mdt hau ganh cao thi stic co bép cua tim phai cao

hon stic co bop 6 tim ¢6 hau ganh thap
(Theo hinh 4.11 SV =60 ml EF =40%

(Nhung ¢ 1 qua tim ¢ Ea = 1,67 mmHg/ml
Trong khi ¢ tim kia c6 Ea = 2.5 mmHg/ml
0 truong hgp sau tat nhién stdc co bép phai cao hon

0,4x2,56>04x 1,67

Vi ly do d6 EF khong phan anh t6t stc co co tim bing dé déc ciia dudng

ESPVR.
Gia tri binh thuong: EF = 60%

150 mmHg¢t----
EF = 40%
100 mmHg} - - - - Ea = 2.5 mmHg/ml
Thé tich t& :
«—T5 | EF=40%
s Fa = 1.67 mmHg/ml
2 S E—
—
o EDV  Thé tich
%0 mi 150 ml
Hinh 4.11
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3.3. Cdc yéu t6 anh hudng dén suc co co tim

_ Yéu t6'kich thich

+ Hoat déng cta hé than kinh giao cam. Khi bi kich thich, hé giao
cam ti6t ra noadrenaline tit do lam tang siic co cd.

+ Catecholamin ting: khi bi gidm thé tich tuAn hoan hay thiéu
mau, tuyén thuong than tang 16t catecholamin lam tang co bop
cg tim.

+ Che thudc tr¢ tim: glucosid, Ca, kich thich @, thudc fic ché
phosphodiesterase, cafein. '

~ Yéu té it ché

+ 'Thiéu oxy, toan hoé.

+  Thudc te ché’, tic ché Ca, quinidin

" . Thudc mé ho halogen, barbituric
3.4. Tan sé tim

TAn s6 tim thay 381 1am thay déi huu lugng tim

(LL tim = thé tich téng mau x tin s6)

D6 12 mot cach dap ung véi nhu cAu tang chuyén hoa caa co thé. Tan sd
tim phu thudc vao tinh trang khii cuc cda cac t& bio tao nhip (nut xoang, t&
bao cd nhi, nGt nhi that..) dudi tac dong ctia than kinh ty dong.

Tuy nhién khi tan 8 tim qua nhanh (180-200l/phuit) thi luu lugng tim lai
giam vi khi nhip tim nhanh lam thdi gian lam day that trong thoi ky tam
truong ngan lai, do do thé tich @6 ddy tdm thit giam nén luu lugng tim
giam. Mat khac khi thoi gian tam truong ngén lai thi luu lugng vanh giam
nén cung c&p oxy cho cd tim giam lam cho stc co cd tim giam, ti 46 gop phan
lam giam luu lugng tim.
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5

TUAN HOAN NAO

Nio dugde tudi mau boi cae dong mach nédo trude, nfo giita con gol & dong
mach Sylvien va nédo sau. Mau trd vé theo cac tinh mach 16n & sdu va cac
xoang, cudl cung dd vao tinh mach canh va tinh mach d6t song. Cac tinh
mach & ndéng cé dac diém d& xep lai khi 4p lyc tinh mach néi s¢ tang cao,
nguge lai phinh 1én khi 4p lyc ndi so gidm, con cac xoang thi khong thay 1.

. DICH NAO TUY

O ngudi 18n s¢ tugng khodng 100 - 160ml, dide san xudt ra ti dam roi
quan va thanh cic ndo that, tdc 6 san xudt mdi ngay 500 - 600ml. Dich
duge chia, van chuyén trong cac nio that, cac bé chita va khoang chia, chay
xudng dudi qua 16 Magendie va Luschka, duge hap thu gua nhung mao cua
méang nhén va cic xoang nao.

Ap luc dich ndo tuy binh thudng khoang 12 - 18 cmH20, thanh phan chi
khaec huyét tuong la né cé it protein.

Mang ndo va dich néo tuy c6 chic nang bdo vé ndo. Mang cung dinh vao
xuong, binh thudng khéng c6 khoang duéi mang cing vi mang nhén gin
chat vao mang cdng. Nim trong khoang dudi nhén, néo tya trén cac mach
mau, cac ré than kinh va nhiéu be xo nhd tit mang nhén. Dem ra ngoai, néo
can ning 1400g nhung ndm trong dich nao tuy no6 chi ning 50g. Do d6 han
ché& duge cac hau qua x4u trén t4 chiic ndo. Khi bi danh vao dau thi mang
nhén trugt trén mang cling, néo cb chuyén dich nhung nhe do dudc dém béi
nude nio tuy va cac bé xo cua mang nhén, vi vay chi ¢6 chin thuong ning
md1 gay thuong tén cho nio.

Khi ta it bét dich ndo tuy bénh nhén cam thay dude, ching to val tro
bao vé nio cia dich nfo tuy. Bénh nhéin hét dau khi ta bom dung dich mén
déng truong vao khoang nhén.

il. HANG RAO MAU NAO

Hang rao mau nio duge tao nén béi 16p ndi mac cua mao mach, gifia cac
t& bao ndi mac chi ¢6 nhiing khodng rit hep, 1am cho cac chat khé tham qua.
Cho nén lic binh thudng protein cac dung dich cao phan ti it thim qua
hang rao nay. V& mit nay, tinh kho th&m co l¢i trong chan doan khi ding
cac chit can quang bom vao khoang dudi nhén, tuy nhién lai gy kém hiéu
le khi ta st dung khang sinh, hodc cac kim loai nang. Céac thudc mé bdc hol

thim qua hang rao nhanh ma dén t6 chiic nfo.
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ll. LUU LUONG MAU NAO

Chi s6 binh thudng 1a 54 ml/100g/phit, nhu vay 1a 750 ml/phit cho toan
b6 ndo, chiém 15% luu lugng tim ldc nghi. Luu lugng mau néo phan b8 khéng
déu gita cac ving, cac k¥ thuat méi cho phép do luu lugng mau n#o § cac
vung, tuy nhién khong dé dang 4p dung trong thuec tién cdng tac hang ngay.

IV. PIEU CHINH TUAN HOAN NAO

T8 chiic nfio rit nhay cdm véi thifu méau do khéng thé séng duge trong
didu kién chuyén hoa yém khi. Chi thi€u éxy ndo trong vai gidy da nhanh
chéng gAy ra mat ¥ thie. Khae véi nhiéu té chiic va cd quan khac, 8 ndo luu
lugng mAu nio tuong d6i hang dinh trong mét s6 diéu kién nhédt dinh. Vi
du luu lugng mau hoan toan khéng tang khi hoat ddng tri 6¢ cing thing,
khéng d8i hoac hdi ting khi ngti. Tuy nhién trén sic vat thuc nghiém néu
chiéu anh sang vao mat thi luu lugng mau dén thé géi bén, vé néo ving
chAm sé ting.

Luu lugng mau ndo duge tu diéu chinh hing dinh trong khoang ap
lyge tudi mau nio te 50 - 150 mmHg (hay ap luc dong mach trung binh ti
60 - 180mmHg Giéi han nay s& chuyén sang phai 8 nhiing ngudi ting huyét
ap, nhu vay ¢ mic huyét 4p trung binh 60mmHg v6i bénh nhan ting huyét
ap thi luu lugng mau nao di giam trong khi & ngudi binh thudng luu lugng
khong thay doi. Kha nang tu diéu chinh sé m&t di khi ting paCO,, giam
pa0,, chdn thudng so ndo, mdt s8 thude.

V. CAC YEU TO ANH HUGNG LUU LUGNG MAU NAO:

Vi nim trong mdt hdp so c6 thé tich khong thay d6i nén luu lugng mau
néo phu thuéc vao:

— Ap luc dong mach trung binh & nio.

— Ap lye tinh mach.

— D quanh cua mau, mic d co dan ciia mach méau néo.
—  Ap luc ndi so (PIC) bidu hién ap luc trong hép so
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Ap Iuc noi so ich n3 Ap lyc ngi so

. _._W]ZS +

Dich nao thy

Béng mach

Hinh 5.1. SSAS;khoang dudi nhén Brain t§ Hinh 5.2, Khi Pictang
chirc ndo
Cp: dam réi quan
Av: Nhung mao nhén
FM 48 magnum

a0 4

40 3

ICP :mmHgl

20 p

intracramat voiume ->

Hinh 5.3. Lién quan thé tich trong ndo va PIC 1-2 bu 3-4 mat bl

VL. VAI TRO CUA AP LUC NOI SO (PIC)

Binh thudng do dugc khoang 10mmHg. Khi 4p luc ndi so ting (chén
thuong so ndo, u né&o...) thi cAc mach mau nfo sé bi chén ép lam gidm luu
lugng mau nédo. Bat clt mét thay déi nao vé ap luc tinh mach néo ciing kéo
theo thay d6i 4p luc nét so. N&u ap luc tinh mach néo ting sé lam giam luu
lugng mau néo do ddng mach nio bi chén ép,do mau ti tinh mach trdé vé tim
kém nén mau tir ddng mach dén kho khan, va ap luc tudi mau giam.

PP = PAM - (Pic + PV)
(PP ap luc tudi miu nao
(PAM ap luc déng mach trung binh)
(Pic ap lye noi so, PV 4p luc tinh mach nao)
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Ngude lai khi ap luc tinh mach gidm thi luu lugng méiu ndo tang, ap hic
tuéi mau tang. Ta ap dung diém nay trong diéu tri chan thuong so nao: dé
dAu cao 30°.

Khi ta dot ngét vuon ddu 1én cao, mau sé dén xudng chan, luu lugng mau
nio sé giam, tuy nhién co ché b tri ddng thai xudt hién 1a ap lyc tinh mach
ndo gidm nén ap lye tudi mau tang va huu lugng mau nao lai trd v€ binh
thuong. Tinh hinh s& nguge lai khi bi dot ngdt chic dau xudng. Co ché bi tru
ciing tuong tu trong khi rén dé hoic di ngol.

_  Téc dung cha ap luc ndi so trén ap lyc dong mach.

Nhu trén di trinh bay trong mét s6 diéu kién nhat dinh 4p lue tudi mau
nao duge duy tri do mot khi c6 thay d8i ap lyc noi so thi sé kéo theo thay doi
ap luc dong mach chung (biéu hién 14 4p luc ddng mach trung binh).

N&u ap luc néi so tiang 1én 30mmHg trong mot thoi gian ngin sé& kée theo
giam tudi mau nao. Giam tudi mau ndo sé kich thich trung tam van mach
lam huyét ap tang 1én dong thoi mach cham va thé cham xay ra do trung
tam tc ché tim bi kich thich.

Mot khi ap luc dong mach lén thi luu lugng mau néo lai duge phuc hoi.
Tuy nhién néu ap lyc ndi so tang vugt ¢4 4p lyc dong mach trung binh thi
luu lugng méau nio sé bang khong va nao chét.

- Téc dung hoa hoc trén tuéin hoan néo.

Cung nhu ¢ cac vang khac trong ¢o thé, tuan hoan ndo chiu anh hudng
ctia thay déi CO, va O, trong mau. Khi ap luc CO, trong mau ting s& lam
gidn mach méau ndo, ngugc lal khi ap luc CO, trong mau giam sé& géy co
mach néo.

Ap luc oxy mau giam s€ gay giin mach nao, ngugc lai khi ap luc oxy mau
tang sé gy co mach.
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TUAN HOAN THAN

Than c6 chie ning vita loai trit cac chét cin bd sau chuyén hoa viia ¢én
bang ndi moi: nude dién giai, kiém toan. Than hoat dong théng qua cac don
vi than. bao gdm quan cAu than c¢6 nhiém vu loc huyét tucng cho nudc tiéu
ban dau, sau dé ong than tiép tuc lam nhidm vy bai tiét, tai hap thu, va cb
dic dé cho ra nude tidu cudi cung. O ngudi 85% cac don vi than nim § phia
ngoai vo than, so con lai ndm & canh 16i than. Mdi ngay cau than loc ra
khoang 180 lit nudc tiéu ddu tién nhung bi tai hap thu lai 98 - 99% nén nuée
tiéu cudi cting chi con lai 1 1it 500 - 2 lit/ngay. Khi déng mach dén di sat cau
than thi vach trd nén diy hon, chia cac té€ bao canh cAu than ¢6 nhiém vy
tdng hop chit renin. Phin éng lugn xa di sat cac t& bao nay tao thanh mot to
chiic goi 1A macula densa gop phan tao nén bd may canh ciu than.

PIEU CHiNH TUAN HOAN THAN

Hai than c6 trong lugng khodng 300g nhung luu lugng mau qua than dén
1200mV/phut chi€ém 20% luu lugng tim. Chi c6 mét phan rdt nhd luu lugng
than danh cho chuyén hoa & than, phan 16n lugng mau qua than dé duge loc.
Huyét 4p 6 ddng mach dén 13 100mmHg thi d6n mao mach cau than chi con
60mmHg. Qua dong mach di, d6n mao mach quanh &ng than huyé&t ap ha
xudng con 15mmHg, cudi cuang huyét ap ¢ tinh mach than 1a 8mmHg. Cho
nén ngudi ta nghi rdng 4p e & cAu than thich ing véi chite ning loc, trong
khi ap luc 6 quanh 6ng than lai thich ng v6i chic nang tai hap thu.

Vay nhiing yéu t6 gi tham gia vio viée diéu chinh tuan hoan than.

1. Y&u té ndi tai

Miic loc ciu than luén ludn 6n dinh mic dit ¢6 sy thay d6i huyét ap ciing
nhu thé tich tudn hoan.

Caing nhu miic loc cAu than, Iuu lugng mau qua thén én dinh trong pham
vi huyét ap trung binh tit 75 - 160mmHg (Guyton). Nhung higng nudc tiéu thi
dién bién song song véi huyét ap nghia la khdng c6 khoang tu diéu chinh.

Co ché bén trong dé diéu chinh ché d6 tuin hoan Ay chua duge rd. Tuy
nhién c6 16 c6 sy cAn bing vé& van mach & 2 déng mach dén va di &€ bao dam
chiic nang loc d cAu than va chic ning tai hap thu ¢ 6ng than.

2. Yéu td bén ngoai

Cac yéu t8 nay rit quan trong mot khi né tac dong 1én tuin hoan than.
Stress, lao ddng ning, tut huyét ap, mat mau, séc gy co mach di doi d than.

68



Tac déng co mach ndi bat & vo than. Cac thude giin mach nhu dopamin,

prostaglandin c6 tac dung bao vé than chdng lai hién tugng téng tai hép thu

nudc va mudi.

3 Y&u t& thidn kinh thé dich trong viéc diéu chinh thé tich huyét tuong

» Heé renin angiotensin: Renin dugc ti8t ra boi bd may canh cAu than, bién
d6i decapeptid khong hoat dong thanh angiotensin I, angiotensin I thanh
anglotensm II, b6l men chuyen déi. Anglotensm IT 13 chat co mach
nhanh, déng thdi 1am tang tiét aldosteron dé ting tai hap thu muél va
diéu chinh bilan Na.

~ Céac yéu t& kich thich tiét renin bao gom:

+ Kich thich giao cam qua than kinh than.

+ Catecholamin luu hanh trong mau.

+ Giam dam d6 Na trong huyét tusng.

+ Giam ap lyc thanh trén cac tiéu déng mach.

e Nai tiét t& chong lgi tiéu (ADH) 1a mét octapeptid duge tiét ra boi
thuy sau tuyén yén. N6 giit vai trd phuc héi thé tich tudn hoan va ap
luc thadm thau.

— Chc yéu t6 kich thich:

+ Hoat hoa hé giao cam.

+ Tang ap lue thdm thiu ctia dich nfio tuy va dich gian bao & nio.

+ Tang dam &6 angiotensin Il trong huyét tuong ADH tac dong 8
dng lugn xa gay ting tai hap thu nudc, giam lugng nude tiéu ma
hdi phuc thé tich tuén hoan. Khi giam ADH thi gay dai nhat
khéng phai do than. ADH con 14 mot chét gay co mach.

o Y&u t& tang thai trit Na qua nude tiéu dudc tiét ra bdi cac té bao d
tdm nhi (FAN) do 2 kich thich:

+ Hoac do 4p lyc 1én thanh tAm nhi.

+ Hoac do tan s8 tim.

Khi thanh tam nhi bi cing hay xuit hién nhip nhanh trén that thi FAN
dugc tiét ra, binh thudng FAN dudc tich trit trong t& bao co tim. FAN cé tac
dung: gay gidn mach d than lam tdng lgi tiéu do giy gidm tai hap thu Na &
quai Henlé va éng goép, mit khac lam téng ty 8 loc bang cach tang loc & cau
than ma khéng tang luu lugng mau dén than. Cudi ciing FAN fc ché tiét
renin va aldosteron.
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TUAN HOAN VANH

Cd tim phan ph6i mau cho cac bd phan déng thdi ciing phan phéi cho
chinh minh. Vi vay trong diéu tri nhiéu khi khéng dé phin biét dude nhiing
thay d6i trén tuin hoan vanh 14 do yéu t8 tim hay vanh. V& mit bénh 1y cac
bénh mach vanh 1&4 mét méi lo ldng 16n d61 véi thay thudc & tat cd moi
chuyén khoa vi t1 1é tu vong cao.

I. GIAI PHAU

Khéi co tim cé trong lugng 200 - 300g duge nudi dudng bdi ddng mach
vanh phai va d6ng mach vanh trai bdt ngudn tit xoang valsava ctia dong
mach chii. Déng mach vanh trai ¢ phia trudc phén ra dong mach lién that
trude va dong mach mii, tudi mau cho 2/3 trude cua vach lién thit, phia trudce
th&t trai, 1/3 thanh sau va mém tim. Khi tdc nhanh vach lién that trude 4 goc
s& gy nhéi mau phia trude, con tic nhanh mii 6 gée s& gy nhéi mau sau bén.
Dong mach vanh phai tudi mau cho tim phai, phan 16n mit sau caa tim, 1/3
sau clia vach lién that. Khi téc sé gdy nhéi mau phia sau tfic phia co hoanh.

Cé 65 - 70% lugng mau tit déng mach vanh theo cac tinh mach dé vao
xoang vanh ¢ nhi phai. Phan 1én mau ti ddng mach vanh phai theo tinh
mach trudc tim d8 vé nhi phai. Tinh mach Thébesius nhan mau ti cic mao
mach chiém khodng 3 - 5% lugng mau, d6 thing vio budng tim nhat 1a that
phai. 86 con lai hoac do dong mach truc ti€p d6 théng vao budng tim hodc ti
dong mach qua cac xoang réi d6 vao budng tim hodc trai hoic phai.

Il. LUU LUONG VANH VA CAC YEU TO QUYET DINH

Lic nghi & mét ngusi ning 70kg luu lugng vanh khoang 225ml/phiit,
chiém 4 - 5% luu lugng tim. Khi lam viée nang luvu lugng tim ting lén cung
luu lugng vanh.,

1. Cac yéu td quyét dinh
1.1. dp lut déng mach chd

Luu lugng vanh thay d6i theo ap luc tAm truong cua dong mach chu, lice
binh thudng luu lugng &n dinh do duge diéu chinh trong pham vi ap luc tudi
mau vanh tit 60 - 150mmHg. Cé kha ning tu diéu chinh cing 1a do c¢é su
thay déi sttc can dong mach vanh dudi tac dung cha su thay ddi nhu ciu oxy
cua co tim (MVO,).
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Hinh 7.1

Phan 16n luu lugng vanh bén tim trai c6 duge trong thoi ky tam truong bdi
vi trong thoi ky tAm thu tim co bop ép vao ciac mach mau nén méau khéng dén
duge, nguge lai trong thoi ky tdm trudng cd tim gidn, mach mau khong bi ép
nén luu lugng vanh tang 1én theo huyét ap tim truong cua déng mach chu.

Luu lugng vanh 16n nhét vao lic dau thdi ky tdm truong rdi giam dan
song song voi huyét ap tam truong cta dong mach chu. Véi dong mach vanh
phai, duong biéu dién luu lugng vanh c¢6 hinh dang tuong tu nhung khong bi
anh hudng trong thdi ky tdm thu do co that phai méng nén luc chén mach
mau thip. Tém lai & day luu lugng vanh nhu nhau & ca hai thoi ky tdm thu
va tam truong.

Quay lai véi tim trai trong thoi ky tam thu, ap luc do cd tim khi co tao ra
giam dan tit trong budng tim ra ngoai, ndi tm mac bi chén ép nhiéu hon
ngoai tdm mac. N6i mdt cach khac trong thaoi ky tAm thu ndi tdm mac bi
thidu mau trong khi ngoai tdm mac binh thudng, nd1 tam mac chi dugc tudi
mAu trong thoi ky tdm truong. Tuy nhién trong diéu kién binh thudng noi
tAm mac van khong thi€u mau vi duge bu tru lai trong thoi ky tAm truong.

C6 16 stic can dong mach 3 noi tAm mac thap hon ¢ ngoai tAm mac, cho
nén ty s6 luu lugng vanh dén ndi tdm mac trén ngoai tAm mac xap xi 1 (tu
0,99 - 1,20). Ty s6 nay chi ha xudng khi bénh nhan bi ha huyét ap. Noi tdm
mac nhay cam hon vdi tinh trang nguy hiém.
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Hinh 7.4

1.2. Ap lut tam thét cudi thoi ky tam truong (LVEDP)
Ap luc tusi mach vanh duge tinh nhu sau:
CPP =DBP - LVEDP
CPP ap luc tudi mach vanh
DBP ap luc déng mach chu trong thai ky tAm truong

Xem thé thi 4p luc tudi mach vanh gidm khi LVEDP téng hodc DBP
giam, sé giam nhat 12 6 ndi tAm mac ngay ca trong thoi ky tam trudng.
Ta xem bang sau day:

CPP = DBP - LVEDP
70 = 80 - 10
50 = 60 - 10
50 = 80 - ™ 30

Né&u dong mach vanh bi hep thi dudi ché hep ap luc déng mach vanh

thap hon ap luc tAm truong déng mach chu, néu LVEDP lai téng thi v cing
nguy hiém.

DBP &p lyc vanh dudi chd tic ~ LVEDP CPP
80 — 50 4 46
80 — 50 30 20

73



DBP = 80 mmHg DBP = 80 mmHg

LVEDP @
4mmHg

LVEDP 3mmHg DBP =50

DBP =50

-

Hinh 7.5

Va tdt nhién mot vong ludn quén s& xay ra, bénh nhan ¢ bénh doéng
mach vanh sé xay ra thi€u méau cg tim thi lai lam ting LVEDP, ngugc lai
tang LVEDP lai cang 1am tang thi€u mau co tim. Mat khac ting LVEDP
lam nay sinh thi®u mau ndi mac, ti d6 sinh ra roi loan chdc ning thit va
loan nhip that.

Thiéu mAau cd tim

Loan nhip / | \ Téng LVEDP
\ R&i loan chic ning that /

1.3. Tan s6 tim

Thay d8i tAn s6 lam cho thdi gian tdm trudng hogc dai ra hodc ngin lai.
Vao khoang 70% luu lugng vanh xdy ra trong thoi ky tam truong. Khi mach
nhanh thdl gian tAm truong ngén lai, luu lugng vanh giam va ngude lai khi
mach cham.

Tuy nhién tudng quan gida tAn so tim va thoi gian tdm trucng khong
fuyén tinh. Xem bifu @ (7.1) thi thdy chi can tim cham mot it 14 thoi gian
tam truong di kéo dai ra nhiéu, ngude lai khi tan sd tang 1én tit 50 1én 70 thi
thdi gian tAm truong lai gidm tit 75 xudng 50% nhung tit 70 18n 90 thi thai
gian tAm truong lai gidm it, chi tit 50 xudng 45%.
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Biéu d6 7.1

%
8071

% tam truong

30 50 70 90 110 130 150
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1.4. Thay d6i chuyén hod ctia co tim

Khi c¢o tim hoat déng manh, can nhiéu OXy thi luu lugng vanh ting theo.
Cé 1& do thiéu oxy ma d6ng mach vanh din &€ luu lugng ting 1én, mau dén
nhdm d4p ng nhu ciu oxy... Ngoi ra ting CO, mau, pH mau ha ciing ¢6
tac dung nhy thiéu oxy.

1.5. Yéu t6 thén kinh thé djch |

Cé hai logi 8 thu cdm « va f déu c6 mat & hé théng mach vanh. Tuy
nhién ¢ ving ngoai tAm mach thi o 13 chi yéu, trong khi & ndi tAm mac va
trong cy tim thi B 14 chu yéu. Cho nén khi kich thlch giao cam thi lam giam
sdc can ¢ dong mach vanh vi lic binh thudng stc can chu y&éu ndm trong 16p
¢o tim ma ¢ d6 chn yeu lai chiia 6 cAm thy . Tuy nhién ciing ¢6 trudng hop
khi kich thich giao cam lai kich thich & thugng tAm mac nén giy co mach,
thi€u mau cd tim nhu trong con dau ngyc Prinzmetal.

Con ¢6 co ché kiém soat gian ti€p cta hé thin kinh thong qua viéc kich
thich co tim. Vi nhu ta tiém adrenalin sé gy mach nhanh va tdng co bép co
tim, vi ting co bdp co tim nén tédng nhu cau oxy do d6 déng mach vanh phai
gian ra dé dap ung.

1.6. Can bédng oxy cua co tim

Day 1a y&u té kiém soat quan trc_mg nhit 461 vdi tudn hoan vanh, luu
lugng mau vanh duge diéu chinh d& can d6i véi nhu cdu oxy ctia cd tim. Dé
thoa man nhu cdu oxy tim 14y dugc oxy t6i da tit dong mach Jkhoang 60%,
phan con lai 14 do dong mach vanh gidn ra @€ tang luu lugng mau tic ting
kha nang van chuyén oxy.
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Bang 7.1

Giam cung cap oxy cho co tim Ting nhu cdu oxy cua co tim

-1. Gidm luu lugng vanh 1. Mach nhanh

a. Mach nhanh 2. Tang ap luc trén thanh

b. Ha huyé&t ap tdm truong a. Tang tién ganh

¢. Tang tién ganh b. Tang hau ganh

d. Nhuge than 3. Tang co-bép co tim.

e. Co that mach vanh
2. Giam chira oxy cla mau

a. Thiéu mau

b. Thiéu oxy

¢. Giam 2.3 DPG
Qua bang ta thay nhitng y&u t& lam giam cung cap oxy.

—~  Tim nhanh lam giam thdi gian tdm trudng.

- Do ting tién ganh (t3ng LVEDP) hodc lam gidm ap lyc tdm truong
ctha dong mach chi ma ap lye tudi mau (49 chénh léch giita ap lye

tam trudng vd LVEDP) giam. Diéu nay cang trd nén quan trong 6
trudng hop c6 bénh mach vanh. Ting LVEDP (4p luc cudi tam
truong) lam thifu méau dén ndi tAm mac, nguge lai tinh hinh s& cai
thién khi ta cho thudc lam ha LVEDP (vi dy: nitroglycerin).

Tang thong khi gdy nhuge than: paCO, tir 20 - 25 mmHg lam giam luu
lugng vanh, mat khac chuyén duéng biéu dieén phén ly HbO, sang trai giéng
nhu trudng hgp giam men 2.3 diphosphoglycerate.

Kha ning cung cAp oxy cho cd tim cang kém khi c6 thi€u méu, hay co thé
da ¢6 sén thiéu oxy.

Dong mach vanh co thit 1a mdt nguy co trdm trong cho viée cung c8p
0XY. O bénh nhéan bi héi chitng dau ngyc Prinzmetal cho adrenalin lam tang
co thit, gidm luu lugng mau dén thugng tam mac. O mbt sb trong trudng
hgp khac tinh trang co thit lai do cit cac thudc nitrate hode thuéc phéng bé
Ca, hay tham chi do cho Ca.

Mat khac qua bang trén ta ciing thiy nhitng yéu t0 lam ting nhu ciu
oxy. O day mach nhanh 12 mél nguy hiém & bénh nhén ¢6 bénh mach vanh
vi mot mét 1am tang nhu cdu oxy, mat khac lai lam gidm thoi gian lam day
tim v&i hau qua giam cung cip oxy.

Tang ap lyc trén thanh tim trai do téng tién ganh hodc hiu ganh (ting
huyét 4p) 1am tang nhu cAu oxy. :
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Tang huyét ap thudng di kém v6i réi loan chiic néng thit trai nén
LVEDP tang. Hé qua 1a mot qua tim gifin to, cing, diéu d6 sé lam ting ap
luc 1én thanh:

PxV
W=
h

Tang ap ldc 1én thanh thi s& ting nhu ciu oxy.

Yéu td cudi ciing phai tinh dén 1a tang co bép co tim. Dic biét 1a tang téc
dd co co ciing lam tdng nhu ciu oxy. Cho nén khi ta cho thude trg tim trén
mét ngusi ¢ tim binh thudng thi sé& lam cho qud tim tdng nhu cau oxy.
Nhung néu ta cho thude trg tim trén mot ngudi cé tim suy thi lai lam gidm
nhu cau oxy.

Bang 7.2. Tac dung cho thubc tro tim

Tim binh thudng Tim suy hay thiéu mau

Ap luc thanh \l/ . \N/\I/

Co bép co tim A A AA
> - 1 ! LI |

Téan s6 tim N \|/

MVO, (nhu cau oxy /]\ \l/\l/

cua cg tim)

Ting luu lugng tim ciing khéng hdn ¢ lam tang nhu cdu oxy. Vi du: néu
ting luu lugng 1a do gidm hau ganh thi du thé tich téng mau c6 téng ciing
khéng ting nhu cau oxy.

- Nguge lal néu téing luu luong do tidng tdn s6 tim hay c¢é kém tang

huyét ap thi sé lam tdng nhu ciu oxy. D4y 13 mit trong nhiing c¢ s6
1 luan dé cho thudc gidn mach khi c6 suy tim, thi€u mau cd tim.

Trong diéu tri thi€u mau cd tim thi vAn dé mau chét 1a khéng lam tang
nhu cau 0Xy. Néu lam ting nhu ciu oxy (mach nhanh, tut huyét ap) thi dién
bién sé x&u, nguge lai lJam giam duge nhu ciu oxy thi tién lugng sé t6t (ndm
yén, giam dau, cung cap oxy, giit huyét ap cho thudc tc ché p).
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HUYET AP PONG MACH

Trung bink - —

\l

Tam thu "T Tam tnang

Hinh 8.4

| NHONG YEU T6 CAU THANH HUYET AP DONG MACH

Luu lugng tim 13 ti s gitta AP chénh 1éch ap lye gilta ap luc xudt phat t
thit trai va ap luc trong tAm nhi phai (ALTMTT) do tim bop tao ra va stic can
ngoai bién (RP), néu ap luc trong tAm nhi phai dugc xem 1a o (zero) thi AP sé
14 huyét 4p trung binh (PAM) ctia dong mach chu. Ta c6 cdng thiic sau:

Luu lugng tim xSt can ngoal bién = Huyét ap trung binh

Huyét ap trung binh c6 anh hudng quyét dinh dén sy tudi mau cho té
chic, mat khac khi huyét ap trung binh bién d8i thi nguyén nhan sé nam
vio hai y&u t6 trén: luu lugng tim, stc can ngoal bién.

1. Huy&t ap t3i da (huyét ap tam thu) dude quyét dinh boi thé tich tdng mau.
Thé tich tdng mau cang 16n thi huyét ap to1 da cang cao. Huyét ap nay con
phy thude vao kha néng dan héi ctia dong mach. O ngudi gia dong mach bi xd
cling nén ¢ thé co bénh tang huyét 4p tam thu, bdi vay & ho khi diéu tri nén
cho cac thudc lam tang tinh dan héi, vi du loai nitrit. Yéu t§ thit ba 1a tdc dd
tong mau, voi y&u to nay cung c6 thé gay tang huyét ap tam thu. Cho nén
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trudc moét bénh nhan cé ting huyét ap tAm thu do tang thé tich tdng mau,
hoic ting téc dd téng mau hay gip sau giy mé thi nén cho cac thudc tc ché
B, cudi cing no6 con phu thudc vao huyét ap tadm trucng.

2. Huyét ap tai thidu (huyét ap tam truong)

Huyét 4p nay trudc hét phu thude vao sitc can ngoai bién. Khi téng stc
can ngoai bién (cho cac thudc co mach) thi huyét ap tdm truong ting va
ngugc lai khi cho cac thude giin mach.

Thi 2 14 thai gian tAm truong, khi mach nhanh thi thgi gian tAm truong
ngan lai nén miic ha huyét ap trong tAm truong diing lai sém hon nén huyét
ap tam truong sé cao hon binh thudng.

Tht 3 1a stic dan héi clia d@dng mach, yé&u t6 nay anh hudng dén téc d6 ha
huyét ap xudng t6i thiéu, trén biéu dd la do déc cia dudng huyét ap t&i
thiéu, goc cang déc thi sitc dan hdi cang kém.

Cudi cung ]a thé tich tuin hoan.

3. Huyét ap trung binh

Du rat quan trong nhung ta khéng thé bist duge bing cach nghe théng
thudng, chi ¢ thé do dude bing may do tu déng hay do truc tiép bing luén
kim vao dong mach. Khi khong do dugc ngudi ta ¢6 thé ude hugng nhu sau:
huyét ap trung binh bing huyét ap téi thiéu céng véi mdt phan 3 hiéu sé ciia
huyét ap t6i da trit huyét ap t6i thiéu:

HATD - HATT

HATB = HATT +

(Gia tri binh thuong:

Ta1 da: 120 - 130mmHg (16 - 17,3Kpa)

T6t thidu: 70 - 80mmHg (9,3 - 10,7 Kpa)

Trung binh: 90 - 95mmHg (12 - 12,7Kpa)

Trong thye t& khi phan tich khéng nhiing phai nghién cttu cac y&u td 1am
thay d6i huyét ap vita trinh bay ma con phai tinh dén cac yéu t& diéu chinh
can thiép vio s& do huyét ap.

IIl. PIEU CHINH HUYET AP PONG MACH

Trong giy mé hdi sitc ¢6 nhidu yéu t6 1am thay d6i huyét 4p déng mach.
Céc y&u t6 1am thay d6i c6 nhiéu. Théng thudng ngudi ta phan loai ra cac
yé&u t6 ¢6 tic dung diéu chinh trong thdi gian ngin, lap tdc va cac yéu td cb
tac dung sau mot thol gian hang ngay, hang thang. D61 véi céng tac gy mé
héi sfic thi cac y&u td tac dong tite thi vé cung quan trong, chiing ta sé di sau
hon vao van dé nay.
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1. Trung tam diéu hoa van mach

Nim & hé thong ludi cia than nfio va phia dudi hanh tuy. That ra cé

trung tdm Gc ch& tim ndm ¢ nhan map md va nhén lung ctia day than kinh
phé& vi. Trung tdm nay cé hiéu luc d6i véi nhiing xung dong theo dudng vao
ctha day than kinh phé& vi. Con c¢6 mét trung tam khac 1a trung tam van
mach bao gom trung tdm co mach va trung tam gian mach. Khi ¢é tinh
trang ha huyét 4p sé lam gidm ludng méau dén ndo gdy kich thich trung tdm
co mach lam ting huyét 4p, ting co boép cd tim, mach nhanh. Tinh trang
ngugc lai s& kich thich trung tdm gidn mach. '

2. Cac phan xa diéu hoa ndi tai xay ra ngay trong hé tim mach bao gdm
phan xa ap lyc & hé ap lye cao va & hé ap hue thap.
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— Phan xa qua 6 cdm thu ap lyc d hé ap lyc cao. Cac sgi hudng tdm

xudt phat tit quai dong mach chdl va chd chia ddi cia 2 dong mach
canh. Cac s¢i nay din xung déng theo dudng day phé vi va gidy thiét
hau (IX) ma dén trung tAm & ndo. Khi huyét 4p téng lam cing mach
& § cam thu, phéng ra cac xung dong din dén trung tam tc ché tu
ndo.. Tit 6 gidm co bép cd tim, mach cham, va ¢ muc do thap hon
giam co mach. Ngude lai khi ha huyét ap & 6 cAm thu thanh mach
kém cing din dén ting mach, ting co bop cd tim, co mach. Tinh
trang co mach nay rd nhat ¢ than, & da, ¢d va mac treo trang. Phan
xa nay khong nhitng quan trong d ngudi binh thudng ma ca 6 ngudi
tAng huyét ap tuy nhién dich diéu chinh & day cao hon, né ¢ mic
huyét ap ctia bénh nhan ting huyét ap 6n dinh. Phan xa nay ¢6 hiédu
qua déi v6i ha huyét ap manh hon 1a téng huyét ap.

Phin xa qua 6 cam thy ap luc ¢ hé ap lue thap. Céc 6 cdm thu nay
nim & trong 1éng ngyc: & thanh tim, & cic mach mau lén va & phéi.
Phén xa Bainbridge biéu hién mach nhanh x4y ra sau khi truyén
mét khéi lugng 16n dich vao tdm nhi hay tinh mach chu phén trong
ngye. O ngudi mitc 46 mach nhanh tuy thude vao tan s6 tim ldc ban
d4u. Né&u tin s6 ban ddu thap thi dap dng s& manh, ngudge lai néu
ban ddu mach nhanh thi dap dng khéng dang ké. Déng thai c6 nhiing
& cam thu co hoc hoat dong theo hudng ngudc lai. Cac 6 cam thu nay
ciing ndm & tAm nhi va tdm thAt, cho nén khi c6 hién tugng tang thé
tich & tim, & phdi thi xuat hién cac xung dong tc ché giao cam lam
giin mach § co, & tang, 8 than, két hgp véi mach cham lai. Péng thoi
gizm ti6t Rénin va cling nhu gidm tal hap thu NaCl din dén dai
nhidu lam giam thé tich tudn hoan réi gidm thé tich tim phéi. Két
qué sé& nguge lai mdi khi gidm thé tich tim phéi. Phan xa & hé ap luc
thap nay tac dong cong hudng v6i phan xa & hé 4ap luc cao da trinh
bay trén kia.

Phin xa tit 6 cam thu hoa hoc cling niim & chd chia doi cta déng
mach canh va 6 quai déng mach chi. Phan xa nay khéng chi gilt val



trd quap trong trong diéu chinh hd hap ma ca trong didu chinh tuan
hoan. O cam thu nay rat nhay cam doi véi thiéu oxy, thita CO2 va
thay d6i pH mau. Mot khi gidm thé tich tuAn hoan lam gidm huyét
ap, giam ap lic oxy trong méau déng mach, toan mau dan dén co
mach ngoai bién va tang ludng mau dén nio. O ciam thu hoa hoc nay
rat nhay cam khi huy8t ap trung binh ha xufng trong khoang tir 40 —
80mmHg.
3. Didu hoa qua thé dich

3.1. Ngoai viéc hoat hod hé¢ than kinh thuc vat do than kinh trung dong con
c6 tac dong cta tuyén thugng than ti6t ra adrenalin va Noradrenaline ma
gdy co mach, mach nhanh, tang co b6p cd tim.

3.2. Bén canh do con cé tac dong cia hé Rénin-Angiotensin. Trén sdc vat
thuc nghiém cling nhu trén nguol, mot khi huyét ap déng mach giam sé lam
tang tiét Rénin tit d6 lam ting Angiotesin gay co mach tang huyét ap. Hé
Rénin - Angiotensin c¢é tac dung cham hon hé cam thu ap lue, kha nang diéu
chinh kém hon va chi trong gidi han huyét ap ti 50 —120mmHg.

3.3. Cuéi cung phdi ké dén vai tro cua vasopressin.

Vasopressin cdn goi 12 ndi tiét t8 chong 1ol tidu (ADH), 12 m6t ndt tiét t&
c6 tae dung co mach manh, téng hgp béi ha khéu nao va tiét vao hé tuan
hoan boi tuyén yén. N6 giit vai tro diéu hoa nudc dién gidi. Khi gidm thé tich
tudn hoan din dén ting 4o thAm thiu trong huyét tusng ma lam tang tiét
vasopressin, tif d6 1am ting tai hdp thu nude o &ng than, dai {t ma phuc hoi
thé tich tudn hoan. Tiét vasopressin sé giam khi tang thé tich tuin hoan
thong qua 0 cam thu thé tich & tiéu nhi trai va § cam thu ap luc khi tdng
huyét 4p. Hé vasopressin c6 tc dung kéo dai sau khi tac dung cla cac hé cam
thy ap luc va thé tich dd hét néu nhu nhing thay d8i thé tich tudn hoan van
ti8p tuc. Vasopressin gdy co mach chi y&u & ¢d vén, viing tang v mach vanh.
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9

SINH LY HO HAP VA GAY ME HOI SUC

Nguyén Thu

Hé théng hé hip c6 hai nhiém vu cha yéu.
—  Van chuyén khi: dua khi troi, oxy ti ngoai vao dé ddm bdo nhu ciu
oxy clia ¢d thé va dua CO, tit t6 chic ra dé loai trit.
—  Tham gia vao viéc gill thang béng kiém toan cua co thé bang cach
thai tri ion H+ théng qua acid bay hoi CO,H,.
. CO,H +H" = CO,H, = CO, + H,0
Khi phéi loai trit CO, thi phan (ng chuyén tu trai sang phai ma giam
lugng H* 1 lai trong co thé.
Phéi Jam duge nhiém vu 4y nhd hoat dong cd hoc cia ho hdp do nhiéu
yéu t& chi phéi, vai tro diéu hoa hd hép chia than kinh thé dich, cubi cing la
méi lién quan gitia hd hap va tudn hoan d phoi: thong khi va tudi mau.

l. CO HOC CUA HO HAP

1. Yéu to cau tric

Hai phéi dinh vao thanh nguc théng qua hai 14 cia mang phdi. Hai 1a
nay trugt trén nhau tao thanh mét khoang 40 lam cho phéi di chuyén theo
16ng nguc v cd hoanh. Phia ddy 16ng nguc ¢ cd hoanh dinh vao xudng tic &
phia trude, cac xudng suon dudi ¢ hai bén va cot s6ng 6 phia sau. Co hoanh
14 ¢ chu yé&u ctia thd vao.

Trong thi thd vao cd hoanh co lai lam ha dinh xuéng, chiéu dai 1ong nguc
tang lén ddy cac tang ¢ bung xubng, ddng thdi cac xudng suon phia dudi bl
nang lén lam léng ngye gian réng theo chiéu ngang. Khi thd manh céc co
lién sudn ngoai ciing co lai lam ting dudng kinh trude sau cua 16ng nguc.

Thi thd ra 14 thi bi dong: co hoanh gidn ra tit tir, cac tang néng lén, cac
xuong sudn phia dudi ha xudng lam long nguc thu hep lai. Khi thd ra manh
thi c6 cac co & bung va cd lién sudn trong tham gia.

Céac co bac thang va {ic don chiim 14 cac cd phuy, chi tham gia khi thd phai
cd gang.

Phéi co gidn theo 1ong nguc ma day khi ra ngoai hay nhan khi vao tao
nén hoat dong ho hép.
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1.2, Tdc déng cua yéu té trong Iuc Ién théng khi.
Phéi treo trong 16ng ngyc gidng nhu mot béng nudc duge treo trong mot
khung nén c6 hinh thé mot tai tron trén nhd dudi to (hinh 9.1)

|
© /@

t Pol { Po
0.25cm H,0 \ / 0.25cm H,0

cm cm
Lf— Phéi —p
® D
o =
Thanh nguc
Hinh 9.1

Vi thé ap lue trong khoang mang phéi 16n din tit trén xubng dudi (trén
4m dud: ducng dan 1én): ctt chiéu cao 1ong nguc tang thém 1 cm thi ap luc lai
ting thém Ocm25 nude, nhu vay tit d&inh xudng day 16ng ngyc cd chiéu cao
30cm thi 4p lue trong khoang mang phéi (Pp)) tang 1én 7em nude. Do ap luc
trong phé& nang (P khong thay do6i, dong nhit trong toan bd phoi nén ap
lue xuyén phéi (P - Ppl) : 4p hic tham gia quyét dinh dé 16n cla thé tich phé&
. nang cling thay d8i tit dinh xudng day. O dinh hiéu s6 nay 16n nén thé tich
phé& nang lén, nhung ¢ day thi hiéu s6 nay bé nén thé tich phé& nang bé.
(Hinh 9.2)

Pm: ap lyc § mém

A Palv: P,
Ppl: ap lic khoang mang
phéi
Pbs=Pb= ap lyc khi quyén
C ...........
Hinh 9.2
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Néu ta d6i chiéu sy thay d6i cia thé tich phé nang theo ving (dinh, day)
véi 4p luc xuyén phéi trén biéu 46 lién quan thé tich ap luc ¢ phél binh
thudng (hinh 9.3)

/\ 4000
o o Q 3500 |
§5
e
] —_
5 5 £
27 3 2 somof
=
B =
2500+
Ap Iuc xuyén mang phdi
cm HO
Hinh 9.3

thi thay cic ph& nang nho & vang thap (ving day) nam trén khoang dudi cia
d6 thi hinh chii 8, noi ¢6 d¢ ddc cao, ngugce lai cc ph& nang 16n ¢ viing cao
(ving dinh) ndm trén khoéng cao clia do thi, noi c6 do déc it. Vi d9 doc cha
d6 thi (V/P) tuong duong véi d gidn nd cia phéi nén cac phé& nang ¢ ving
thap c6 d6 gidn nd cao hdn, trong khi cac phé& nang § vung cao lai ¢6 db gian
né thap. Do d6 khi bénh nhén thd binh thuong thi phén 16n thé tich khi lau
théng duge phan phdi cho cac phé nang 4 vung day.
3. Tac ddng clia cac yéu t& khdng phai trong lyc 1én thong khi
3.1. D6 gian nd cuda phdi (compliance).

Khi mét phéi gidn nd tot, néu xdy ra mot thay d61 ap luc (P) sé kéo theo
méot sy thay ddi thé tich (V) 16n. Ngudi ta dinh nghia d6 giin nd cua phéi (C).

AV

AP

V& mit thong khi, toan b khéi 1ong nguce phé8i gébm 3 bd phan lién quan
chiit ché véi nhau:

—  Thanh ngyc
—  Khoang mang phéi
—  Phai
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Ciing véi ba loai ap luc tuong duong:
Pg: ap luc khi quyén
Ppl: 4p luc trong khoang mang phoi
P,: ap luc ph& nang

Ap luc xuyén long ngyc: Pb - Ppl (1)
Ap lye xuyén phi: P, - Ppl (2)

Ap lue xuyén 1éng ngyc phdi:  Pb - P, (3)

Khi khong cé clt dong ho hap, dudng din khi md thi Pb = P, (Pm)

Néu goi CL 1a d6 gidn nd cia phéi, Cw 1a d6 gidn nd cua thanh ngye, Ct
14 d6 gifin nd ca ca hé théng 1ong nguc phdi. Ta ¢6 cong thic:

1 1 1

—_— = —_— + —_—

Ct CL Cw

binh thuong CL=Cw=0,2Vem H O
va Ct = 0,1 l/em H,O

Dé 6 CL caAn phai do duge AV va ap luc xuyén phdi (2), dé c6 Cw cén
phai do duge AV va ap Iyc xuyén 16ng nguc (1), va Ct cin phai do duge AV va
4p luc xuyén 16ng nguc phéi (3). Trong thuc t& 1am sang chi do duge Ct.
, Muén do duge &6 gian nd (C) ngudi ta thudng do gian ti&€p ap luc khoang

mang phéi (Ppl) qua thue quan, ap lyc xuyén phdi P, - Ppl (2) tinh dugc sau

khi do duge P, ma P, = Pb khi luu lugng bing khong ¢ cudi thai ky thd ra.

Vi tinh chit dac thu & phéi nén 4p lyc phé nang (Pa) can duge trinh bay
chi tist. Phé nang duge 16t mét 16p dich nén tao ra mét ap lye thanh (T) cé xu
huténg 1am phé& nang nhd dan lai. Theo dinh luat Laplace

2T
P= — —
R
P: ap luc

R: ban kinh phé nang
N&u T vin giit nguyén thi P cang 16n khi R cang nhé. (Xem hinh 9.4)
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Ap Iuc thanh & ca 2 phé nang = 20 dyn/cm

2x 20
= aT 0.005
0.010 | Jp— = 8.000 dynfsq cm
=80 H.C
= 4,000 dynfsg cm R em
=4.0emHO A

Ap Iyc thanh = 20

Ap luc \D,010cm

Ap luc thanh = 5

2% 20 khéng khi -
= 0.005

0.010 0l = 2,000 dyn/cm
= 4,000 dynfsg cm R =20emH,0
=40cmHO B

A. Quan hé gilta ap luc thanh (T), ban kinh ph&€ nang {R) v& ap luc 1&n thanh phé nang (P).
Hudéng di cha khi tir phé nang nhd ¢6 ap luc cao sang phé nang 1dn, c6 ap iuc thap, két qua la

phé& nang Idn cang to ra (R = Zr)

B. Nhd ¢hét surfactant nén & phé nang nhd T giam xudng, do &6 P giam xubng. Két qua

86

PA, > PA,, khi chuyén sang phé& nang nhé cho dén khi ¢an bing.

— Néu hai phé nang 6 canh nhau va théng thuong véi nhau thi phé
nang nio nhé hdn sé ¢6 ap lyc 16n hon (PA, >PA), vi thé khong khi sé
chuyén ti phé€ nang nhé sang phé nang 16n. Két qua la:

-+

+

Phé nang nho sé xep nhé té da trong khi phé nang 16n ngay cang
phinh ra, cudi cung sé& vd. Trong thuc té€ hién tugng nay khong
x4y ra bdi vi ap luc thanh T gidm dan khi phé nang bé lai (r nhd
dan), ap lde thanh T giam nhiéu hon ban kinh r cia phé nang
nén P khéng ting 1én (PA, nhé hon PA,, do PA,, > PA, nén khi di
ti ph& nang 1én sang phé& nang nhd cho dén khi can bang

Cé dugce hién tugng Ay 1a do t& bao II cha phéi ti€t ra mot chat
gol 1a surfactant, (chat lam giam sic cing bé mit). N6 1a mot
lipoprotein, tao mét 16p phim mong cé chiéu day 50 A° trén bé
miit 16p dich 16t phé€ nang. Khi bé mit 1dp dich giam xudng thi
dam d6 cha chdt surfactant ting 1én ma lam gidm ap luc thanh
T nén P sé giam. Chit nay rit quan trong, thi€u né phéi dé bi
xep (bénh mang trong & tré nho cho thé oxy dam d6 cac trong
thoi gian dai, xep phéi sau chay may tuin hoan ngoai co thé).



3.2. Surc can duong ho hap

D& théi khi vao phdi cAn phai ¢6 mét do chénh léch ap luc (AP) nham
théng stc can cua phéi. M8i quan hé gitia 46 chénh léch ap luc (AP) va chénh
16ch Iuu lugng dong khi théi vae (AV) duge goi 1a stic can cua R.

AP (cmH20)

R em H,O//gidy =
AV (I/gidy)

D3 chénh 18ch 4p luc P trong dudng hé hdp phu thuée vao khAu kinh
dudng hd hip va tée d6 efing nhu loai dong cua khi. Cé 3 loai: loai song song
(taminaire) dong khi chay tit ngoai vao, theo dudng hd hip tit trén xuéng, di
sat thanh v6i mot t8c d6 nhd hon téc d6 gidi han.

3 loai nay 4p luc gidm xudng theo tdc db chia dong, c6 thé tinh theo cong
thite Poiseuille:

V' x 8L x u

nrt x 980

P ap luc giam xudng (cmHO). V': téc d6 dong (ml/gidy)

L chiéu dai cia dng (cm). r ban kinh cia éng (cm)

i 46 nhdt (poise)

Khi téc d6 dong 16n hon tée d6 gidi han thi dong tré thanh dong xoay. Liic
bay gig P cé la:

Vipfl

4 7P

O day p thay cho siic can va la ti trong cda chét khi, fl 1a lye ma sat vao
thanh, tuy thudc vao miic sin sui cla thanh, O dong xoay P 16n nhanh hon
V’, nghia 13 R 16n hon nhiéu so véi R cua dong song song ¢6 ciing toc 4o (V).

Khi dong khi di qua chd hep vi du qua thanh quan, hay trudng hdp bi co
thit ph& quan thi dong trd thanh dong xoay nén siic can 16n hon nhiéu.

Vi tong tiét dién cha dudng ho hap ndm chl y&u tit phé€ quan trd xudng nén
t6c d6 dong khi di qua ving nay giam xudng va dong trd thanh song song.

Tém lai c6 nhidu yéu t& tac déng 18n st can dudng hé hép nhung c¢6 hai
y&u t§ quan trong nhat 1a tdc d6 chia dong va tiét dién cla tidu phé quan,
néu cac tiéu quan bi co thét thi dong trd thanh dong xoay va slc can sé ting
1&n rit nhiéu.
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3.3. Théng khi theo dudng ké can

Ngoai théng khi theo dudng binh thudng phé quan phé nang, hai phé
nang canh nhau c6 thé théng thuong véi nhau qua cac duong phu ho#ic qua
cac 16 KOHN ndm trén vach hai phé nang, thuong tir 8 - 50 16 cho mot phé
nang va co the tdng hon theo tudi ciing nhu trong qua trinh phat trién bénh
phéi tic nghén. €6 16 vi thé né 6 tac dung lam giam thi€u oxy khi mét s&
phé& nang bi téc.

- Hodc qua ché théng giiia cac tiéu phé quan, hién tugng nay duge phat

hién 6 ché cling nhu trén ngusi 6 phéi bi bénh.

- Cudi cung, méi ddy ngudi ta lai tim ra 18 théng giiia cic thuy phéi ca

& trén phdi ché 1in phéi ngudi.
3.4. Dung tich khi cdn chiic nang (FRC) va dung tich dong (CC)
3.4.1. Dung tich khi can chdc nang (functional residual capacity) 1a thé tich
phoi con lai sau mot thi thd ra binh thudng. Lic bay gid phdi ding yén, luc
kéo ra ctia 16ng nguc can bing véi luc co 1ai cla phoi. dudng hé hap md hoan
toan, ap luc phé nang (P,) bang ap hie khéng khi (Pb). _

Vi khong thé do tryc ti8p thé tich khi cian (residual volume = RV): thé
tich phéi con lai sau mot thd ra ¢d ging bang phé dung ké, nén cing khéng
thé dung phuong phap nay dé do FRC.

FRC =RV + ERV

ERV: thé tich khi thd ra ¢8 ging hay con goi la thé tich thé ra du tri.

Chi ¢6 thé do duge FRC bang mét trong 3 cach, hodc cach do thé tich khi
nit¢ bi thai ra khoi phéi, hodc cach diung Hélium, hodc cach cudi cung dya
vao dinh luit Boyle (P.V = k) trong mét binh kin. Vay néu do duge P ta sé do
duge V.

3.4.2. Bong kin dudng hé hap va dung tich déng (airway closure and closing
capacity)

Sr + F 'y
Thé tich i Dung tich
thd vao du trir thé vaao
30 b l Dung tich sdng
= JAVA:
8 25 [ Téng dung
@. Thé tich Thé tich thd tich phoi
= ki théng ra dirtrit
Dung tich khi czn 4
1.2 chifc nang
& Thé tich khi can
oL _ t
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Hinh 9.6

A Cudi thai ky thd ra (Phéi binh D Giifa thai ky thd ra cé gang (Phdi
thudng) binh thudng)

B Giita thdi ky thd vao (Phdi binh E Gilra thai ky thd ra ¢ gang (Khi phé
thudang) thiing)

C Giita thai ky thé ra (Phdi binh F Giita thdi ky thd ra (Khi phé thiing,
thuang) thanh mdn déng mét phan}

. é’ph(fi binh thuong

Vao giit thdi ky thd vio (9.6.B) 4p luc trong khoang mang phdi (Ppl) am
tinh manh (vi du — 7), trong khi ap lyc tit khi dao vao phé nang (P,) Am dan
(-0,20-> -1); am, dudng & day déu so véi ap lyc khi quyén (Pb), Diéu d6 lam
cho khong khi di tit miéng vao phé nang, va ap luc xuyén phéi (P, — Ppbh) =
6,8 nén khi dao md ra, thong sudt dén phé nang.

Dén giia thoi ky thd ra (9.6.C), 4p lyc trong khoang mang phéi (Ppl) it
am hon (vi du — 5), ngudce lai ap lye P, trd nén dudng va giam dan tu phé
nang ra ngoai (vi du + 2; + 0,2,0).

Dén cudi thoi ky thd ra (9.6.A) thi P, = O = Pb, khéng con ludng khi thd
ra nia.

N&u bénh nhan thd ra c§ géng thi vao gitta thoi ky thé ra (9.6.D), Ppl trd
nén duong tinh manh (vi du + 10) va P, ciing trd nén ducng tinh nhung
giam din ti trong ra ngoai (+12, + 10, +4 v.v..)
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Ap lyc xuyén phdi sé la P, - Ppl Trén dudng tit phé nang ra ngoai
miéng, dén mot thdi diém nhat dmh d d6 P, = Ppl. Ta goi l1a diém can bang
ap luc (Epp), tif diém Epp trd ra P.'sé < Ppl nén khi dao xep lai néu doan
nay la thanh phé& nang, nguge lai 6 phéi binh thudng thi dudng khi dao van
théng suét, khéng xep vi doan yéu nay tring véi doan ph& quan c¢6 sun.

Né&u thé tich bi nho lai (vi du: sau cit phdi) ma lai & trong thoi ky tha ra
¢ thi khi dao ciing bi xep vi dudng khi dao hep hdn trude va phéi co lai
kém hon.

Hién tugng khi dao déng xay ra trude hét 4 cac phé nang viing day vi ap
lyc xuyén phdi kém hon va thé tich ph& nang giam manh hdn trong thai ky
thd ra.

o O phéi bénh ly:

O cac phdi khi phé thing, viém ph& quan kinh nién, hen, phu phdi thi & t6
chte khe, khi dao dé dong ngay ca khi bénh nhéan thd ra ¢6 mét it, ludng khi
cham hon, thé tich phéi con to hon & ph01 binh thudng. Trong cic trudng hgp &y
stic can ho hap (R) ting nén 4p lyc giam nhanh tix phé nang ra ngoai nén Epp
xudt hién sém va khi daoc sé xep gan phé nang, mat khac do bi viém nhiém nén
khi dao cang d& xep da & thé tich phdi nao, § 4p luc xuyén phéi nio.

O bénh nhan khi phé thiing, t6 chic phéi khoé co lai nén khi dao cang dé
bi xep (hinh 9.6E)

Khi bénh nhan khi phé thiing chim méi tao nén tinh trang mot phéan
thanh mén bi déng lai, twong tu khi ta ap dung PEEP hay ap lic dudng lién
tuc (CPAP) thi ap luc xuyén phéi sé tang.

() bénh nhan hen khi dao da bi hep do co thit nay néu thd ra ¢ thi khi
dao cang dé hep hon vi ap luc xuyén phéi Am.

3 bénh nhan phu & khe t8 chde phéi thi xung quanh tiéu ph& quan cling
bi phi lam chén ép tiéu phé& quan, khi dao cang dé xep.
o Dung tich déng (closing capacity - CC}.

CC 1a mdt chi s§ @& phat hién sém tinh trang bénh ly § cac tiéu phe
quan. Dé do dung tich déng, (CC) ngudi ta cho bénh nhéan thd ra hét sic dé
chi con lai thé tich khi cin (RV) trong phéi.

Bo bénh nhan hit vao tdi da cho dén ldc dat duge dung tich phdi téi da
(total lung capacity-TLC), lic bénh nhén bét ddu hit vao ngudi ta bdm theo
mot Iuong khi danh ddu (Xenon 133, Héh).

Két qua s8 1a lic dAu chi ¢6 khi khoang chét va khi danh d&u di vao phéi.
Khi danh diu sé di vao cac phé nang da md tic la 6 phéan dinh (phan cé
vach). Trong qua trinh tiép tuc hit vao, cac ph& nang & phla dinh sé dudc
chita d4y khi trude trong kbi cac phé nang ¢ phia day sé day sau va khong
con khi danh d&u nita. Nhu vy da xuat hién mot su chénh léch vé nong 4o
khi danh ddu gitta hai viing day va dinh.
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Hinh 9.7. Dung tich déng (CC)

Sau d6 bénh nhan thd ra, dén mdt lic nao dé6 thi cac tiéu phé& quan o
viing day d6ng lai, khi § viing nay khong con ra dudc ma chi con khi d viing
dinh ra, cho nén néng @6 khi danh diu thd ra tdng mdt cach dot ngdt cho
dén lic k&t thie thoi ky thd ra.

Dung tich déng (CC) 1a thé tich phdi trong thai ky thd ra ma & dé bit dau
c6 hién tugng dong cac tiéu phé quan.

Thé tich déng (CV) la higu s8 gitta dung tich déng (CC) va thé tich khi
can (RV), no duge biéu thi bing phin trim cia dung tich sdng (vital
capacity).

_ Dung tich déng tang 1én khi bi béo béu, nghién thude, tudi cao, lic nam.
& ngudi binh thudng, lic nim CC = FRC & tudi 44, nhung ldc dung phai dén
tudl 66.
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Méi twong quan gitta dung tich can chic ndng( FRC) va dung tich déng

(CC) (hinh 9.8)

100 -
Xep phéi
=
40
=
5 F-A—nN A —A A A Giam Vy/Qc
< FRC
el
qg Binh thuong
‘_
0

Thai gian
Hinh 9.8. Méi tuong quan gitra FRC va CC.
Cé 3 tinh hudng sé xdy ra:

_ Khi FRC > CC tifc xay ra § ngudi binh thuong. & trudng hop nay khi
ta thd vio vdi thé tich khi luu thong (khéng c6 géng ) cAc phé nang bi

d6ng trong thoi ky thd ra s@ md ra dé chita khi.

_ Khi FRC z CC tic ndm trong vang khi luu théng. Lic bénh nhén thd
vao cac phé nang bi dong sé md ra mot thdi glan ngan roi déng lai tao

nén tinh trang giam VA/Q.

_ Khi FRC < CC gap 6 cic bénh nhén bi xep phéi. Trong thoi ky thd ra

véi thé tich khi lwu théng, cac phé nang xep ludn ludn bi déng,
khéng dén duge.

Trong hai truong hop sau néu ta cho thd ap luc dudng hay véi PEEP thi

sé tot hon.
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Hinh 9.9. Cac tinh hudng. TLC: dung tich phéi toan phan, CC dung tich déng
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3.5. Hang s6 thoi gian trong co hoc hé hép (time constant)

3 day khai niém hing sd thoi gian cling tuong tu nhu thai glan mdt niia
(T'1/2) trong duge ddng hoc clha thude. T1/2 chi thoi glan cin c6 dé dam dd
ban dAu trong huyét tuong cua mot thudc nao 46 giam xudng 1/2. Hang s8§
thoi gian duge ky hidu bing chit Hy Lap T (tau). J 1a thoi gian cin thiét dé
cho luu lugng khi théi vao (hay thdi ra bi dong) giam xudng chi con Ve cha
luu luong khi ban dau (ky hiéu Fo).

e 1a hé s6 logarit Népe = 2.718 28

J=RxC

R siic can cua khi dao

C d6 gifin nd clia phoi.

7 nhu vay dai hay ngén phu thude vao sic can ctia khi dao va d¢ dan hoi
cua phéi.

Néu ta 14y J o 12 thoi gian (ng véi Fy,

1, 1a thoi diém tng v6i F , (tie luu lugng khi gidm ti F, xuéng F

1,12 thoi diém ting véi Fy, (ttc.Fo xudng F)

Ung vdi 1 F ta c6 mot thé tich khi dude thém vao (khi thd vao) hay bét di
(khi thd ra). T d6 ta co:

Jo Fo - Vo
j 1 F'[ V1
d> F V,

Sau day la bang lugng hoa cac chi sd ay.

% giam F, thém hay gidm V khi 4p dung mét ngudn Iye tao ap luc hing
dinh.

S6 lugng Ft/Fo % cla Fo con lai | % V t8i da bét hay thém
Jo| (119 100 0.0
1, (1/e) 36.7 3.0
I, (1ed) 13.5 86.5
1, (e 4.9 95,1
1.0 (1e9 1.8 98.2
1,1 (1eh 0.7 99.3

J tinh bang gidy, thay d3i theo R va C ctia phdi méi ngudi, trén thie t&
chi ean 3 T @€ luu lugng khl giam xudng con 5% va thé tich khi thém vao hay
b6t di 95%. Dleu nay rat cAn thiét khi ta phai 1am hé trg ho hap bing may
trong hay sau md.
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Ap dung lam sang ctal

Van dé dit ra d6i véi thiy thude "Gay mé hoi stc" 1a mot khi R hodce C
cua phéi bénh nhan thay d6i thi cAn 4p dung ch& d6 hd hap nhén tac nao dé
c6 van chuyén khi t&1 uu.

Lay vi du:

- & phdi phai O phéi trai
R=8 R=2
=01 C=0,025
Hinh 9.10
I= 8x0,1 J= 2x0,025 R: Strc can cla khi dao
= 0,8 giay = 0,05 giay C: d6 gian nd cla phdi

Mot bénh nhén ¢6 phéi phai R = 8, C = 0,1 (stic can téng) trong khi phéi
trai ¢6 R = 2, nhung C = 0,025 (siic dan héi gidm). Bénh nhén nay via ch
tang stc cAn § bén phai va giam dan héi 6 bén trai, nén phén phdi thong khi
bi can trd. 1, caa phdi phai 1a 0,8 gidy dé dua dude vao 63% thé tich khi cla
phéi. Loai phéi nay duge goi 13 phéi cham vi thdi gian dé 1am day cling nhu
loai tri khi bi kéo dai. Phéi nay can 3] = 2,4 gidy dé dat duge 95% thé tich
phéi. Loai phéi nay ta hay gip khi stc cAn dudng hé hdp tang. Vi du: ¢ bénh
phéi tde nghén. Dé dat dude thé tich t8i da ta cin cho tan s8 thd chim nhung
thé tich khi luu thong lai phai ting va thi gian thd ra dai.

Nguge lai, phéi trai ¢6 J = 0,05 gidy. Loai nay do giam sitc dan héi cua t6
chic phéi, con duge goi 1a phdi nhanh vi lam day cling nhu loai trit nhanh. ],

g day la 0,15 giay. Ta gip phdi nhanh trong cée trudng hop bi xo hoa, véi
loai nay ta phai ap dung ché d6 hé hap: tAn s6 nhanh thé tich luu théng
gidm va thoi gian thé ra ngén, ¢6 thé x4p xi thoi gian thé vao. Cé kh trong
lam sang ta cing gip trudng hgp phic tap nhu trong (hinh vé 9.10) bén trai
1a phdi nhanh bén phai 1a phdi cham. O day thay thudc phai 1am thé nao dé
tao duge mot tinh trang hé hép déng déu § hai phdi. Nén diang thd cham, thé
tich khi luu thong ting, kéo dai thai gian thd ra nhung két hgp véi "ky thuat
duy tri thdi gian thé vao" (inspiratory hold). Véi ky thuat nay ma ngay nay

5.mot s6 may thd, ta cé thé phan phdi dong déu thé tich khf Iuu thong cho
hai phéi.
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3.6. Cong ho hap
Viedng =lue x do dai ma Iuc = 4p luc x dién tich
- d6 dai = theé tich/dién tich
Nén céng = (4p Iuc x dién tich) (thé tich/dién tich) = ap luc x thé tich

Tt céng thic trén, cong hd hdp phu thudc vao ap luc va thé tich trong
qué trinh hé hap.

c B
3000 - = B
Thirra
Thi ra
ﬁ 2750 |= é
“g Thé vao
\ v //Thcvao
:‘é—;vn—-/
2500 - A A
(; | I
L 5 10
® Binhthuong ° Gay mé
Bé&nh nhan binh thudng Bénh nhan gay mé

Hinh 9.11: Ap luc xuyén phdi (cm H,0)

Ta hay phéan tich céng hd hip trén hai biéu d3: bén trai la phdi binh
thudng, bén phai la phoi bénh nhan gay mé. Biéu dé bén trai cho thiy trong
thi hit vao ap luc xuyen phdi tang tiz 0 1én 5em nude ddng thai 500ml khong
khi duge hit vao phéi. Dién tich tam glac ABC + vang ¢ gach biéu thi cong
dé thing su chong lai stc dan hdi cla t4 chic phoi, duong AB c¢6 db doc
100ml/cm H,0 biéu thi sic dan hdi clia phdi. Vung c6 gach biéu thi céng
chéng lai stic can dudng hd hap.

Biéu d6 bén phai biéu thi cdng ho hdp & bénh nhan gay mé bi téc nghén
duang hé hap do ddm dai. Cong dé thing sic can dan hdi cling nhu thang
stic can dudng hd hip déu ting. Pudng AB' biéu dién sy dan hoi cua phoi
giam, ¢6 d6 déc bang 50ml/emH,0. Trong thi thd ra, chi ¢6 250ml khi duge
thai ra ngoai. Khi ap lyc phé& nang biang O, muén théi ra 250ml khi con lai
cAn phai ¢6 mét cong dé tao duge mét thd ra cd gAng véi ap lyc dudng trong
long nguec.

O mét thong khi phut khong ddi, cong dé théng stic cdn dan hdi tang
1én mot khi thd sdu va chiam. Nguge lai cong dé thang stc can dudng hé
hép lai ting 1én khi thd nhanh va néng. N&u téng hdp lai trén bidu db
céng hd hap d6i chidu véi tan so ta sé tim duge mot tan s8 té1 wu & d6 cong
ho hip sé thidp nhat.
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3 nhiing bénh nhén c6 stte dan hoi phéi kém (xo phéi v.v...) tdn s6 nhanh
va nong la t6i uu. Nguge lai khi sic can dudng ho hép cao (hen, bénh phéi
tfc nghén v.v...) thi tdn sd cham va thé sau 1a td1 uu.

Binh thutng Téﬁg sifc can dan héi Tang sirc ¢an Iuu thong

Céng thd

.“g
Mr

&0 15 20 50 15 20

Hinh 9.12. Tan s6 thd

Il. PHAN PHOI MAU TRONG TUAN HOAN PHOI

1. Anh hudng cua trong lyc

Khi bénh nhan ngdi ngudi ta cb thé chia ph6i 1am 3 vung phén phfi mau.
Trong mot s8 truong hgp bénh 1y ¢6 thé ¢6 vung 4, cang 1én phia dinh thi ap
luc déng mach phdi (Ppa) cang giam.

O vang 1: P,- > Ppa > Ppv (Ppw: ap luc tinh mach phéi). Do P, (ap Igc
phé& nang) 16n hon Ppa, Ppv nén mach bi xep, mau khong dén dudc, khong cb
hién tugng trao déi khi - mau. Ving nay dugdc xem nhu khoang chét sinh 1y.
Binh thudng ving 1 rit bé nhung cd thé r&t 16n khi bi giam khéi lugng tuan
hoan hay khi 4p dung théng khi 4p lyc dudng lam PA tang lén.

() ving 2: cang xuéng thip Ppa cang 16n.

Ta c¢6: Ppa > Pa > Pv. Ludng mau dén phéi ¢ viung nay phu thudc vao
hiéu sd gitta Ppa - P, .

3 vang 3: Ppa > Pv >P4, ¢ day luu lugng mau phu thudc Ppa va Pv, ca
hai d6u 16n hon PA nén mach mau luén luén md rong, dong s€ lién tuc. Cang
xubng duéi du ap lyc trong khoang mang phéi ¢6 ting nhung tang it hon
Ppa va Pv nén ludng mau dén day vAn tang. '
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thu vuc i
B> R.> P

Khu wue 2

Khu vie 3

L,/—\FP P> P

Hinh 9.13. Phan phéi mau trong tudn hoan phdi

Trong 14m sdng c¢6 nhiéu trudng hop Ppa ting (qua du thé tich tudn
hoan, qua hep hodic co thit mao mach phéi, § viing cuc thip, tic doéng mach
phéi hay hep 2 14) lam djch thoat khoi mao mach phéi ma vao khoang khe
ctia phéi, gdy phu. Mot khi dich phit qua nhidu vugt kha ning dan luu cua
bach mach, tao nén mét 4p luc trong t8 chiic khe: Pisf, ap luc nay cé thé 1én
hon Pv. Nhu vay 6 ving 4 ta ¢6:

Ppa > Pisf > Pv > P, : Luu lugng mau dén vung 4 giam Ppa - Pisf < Ppa - Pv

Tém lai & viing 4 vita ¢6 phu & t8 chite khe, vita gidm luu lugng mau dén.
2. Anh hudng cla y&u t& khdng phai trong luc
2.1. Luu luong tim.

Khi hru lugng tim téng thl Ppa téng, Ppa ting lam gidn mach mau phdi
cho nén stc can tudn hoan phdi giam. Tinh hinh sé ngude lai mdi khi luu
lugng tim giam.

Trén l4m sang mdt khi luu lugng tim giam thi mach mau & phéi co lai,
stic can tuAn hoan phdi ting 18n va Ppa gilt nguyén hay ting 1én.

Ppa va stic can tudn hoan phéi tang, tinh trang co mach khéng nhiing
lam Ppa ting ma ca Ppv cung ting do dé giy phi phdi thoat dich, day la
nhiing dic diém ctia hoi chiing suy thd cép.
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2.2. Thiéu oxy ¢ phé nang do co mach

Du bi thigu oxy do giam dam d9 oxy trong khi thd vao hay thiéu oxy 6
phé& nang, ¢ toan by phéi, hay mdt bén phdi, mét thuy, méot tiéu thuy déu gay
hién tugng co mach phdi tai chd, ngudi ta goi d6 1a hién tugng co mach & phéi
do thiéu oxy (HPV).

Phan dng HPV xady ra ¢ céc tiéu déng mach c6 duong kinh 200 pm,
chiing nfim ké sat cac ph€ nang, cic tiéu ph€ quan. Vi ¢ sat canh nhu vay
nén cac mach mau & diy rat nhay cam véi su thay déi oxy trong phé nang.

C6 hai thuyét giai thich co ché HPV.

_  Thit nhat: thiéu oxy ph& nang lam gidi phéng chét co mach vao to
chic khe ghy co mach.

Du khéng biét rd chat trung gian nao gilt vai tro trong HPV nhung chic
chén ¢6 prostaglandin cua qua trinh chuyén hoa acid arachidonic giit vai tro
trong HPV.

Khi ¢6 mot kich thich vi du thigu oxy phé& nang thi phospholipase A,
chuyén phospholipid trong mang t& bao phdi thanh acid arachidonic. Acid
nay sé chuyén hoa theo hai hudng:

. Men cyclooxygenase chuyén acid arachidonic thanh cac
prostaglandin ma da s6 la prostaglandin [, (prostacyclin). Chat
nay ¢6 tac dung gidn mach manh, chéng lai HPV. Ngoai ra con
mét chat gian mach khac cling dugc tao ra: thromboxan, chit nay
khéng cé vai trod 16n trong HPV.

+ Men lipoxygenase chuyén acid arachidonic thanh cac Jeukotrien,
chiing c6 tac dung gay co mach § phéi, tang HPV. Cho nén muc co
mach phéi phu thude vao méi tudng quan gida cc leukotrien va
céc prostaglandin.

Cho nén néu ngudi ta dc ché cyclooxygenase bangacid axetylsalicylic,
indometacin, ibuprofen thi gy ra HPV vi can can nghiéng vé leucotrien.
Ngugc lai vin gié prostglandin, prostacyclin trong khi c6 HPV tai mét vung,
hodc prostacyclin cho bénh nhan viém phéi khu tri thi HPV sé giam do
nhiéu prostaglandin hon.

—  Thii hai: thidu oxy kich thich ¢d tron ctia mao mach phdi va ting san
xuit ATP. Ap luc oxy thap duy tri té bao cd tron ctia mao mach phdi
trong trang thai khii cyc va anh hudng dén vai trd cua Ca trong phic
hgp kich thich co bép co.

Tém lai HPV hoac do tac dung truc tiép cta thidu oxy phé nang trén mao

mach phdi hay do gian tiép san xudt ra cac chat gay co mach.

Ngay nay ngudi ta biét ro:

+ O nhiing bénh nhén ¢6 bénh phéi tdc nghén man tinh hay c6 tang
Ppa kém theo thi din dén tang ap luc dong mach phdi hodc tAm
phé man.
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+ O nhitng bénh nhan giam théng khi phé nang do xep mot phdi,
mot thuy hay mét phan thuy thi mau chuyén tit ving thiéu oxy
dén vang binh thudng ma lam gidm hiéu Ung shunt, d6 la mot co
ché t1i diéu chinh.

2.3. Thé tich phdi

S{tc can tudn hoan phdi sé tang lén khi thé tich ph01 tang lén hay g1am
xudng so vii dung tich khi cidn chic nang (FRC). Sttc can thap nhat khi thé
tich ph6i bang FRC. Khi thé tich phoi tang trén FRC (16n hon FRC) thi cac
mach mau nho trén thanh phé& nang bi chén ep oAy tang sic can ma lam
tang stic can chung, ngugdc lai khi thé tich phoi gidm thi xay ra HPV.

Anh hudng cta thé tich phdi 1én tuin hoan phéi tim thay ca khi bénh
nhan ty thd 1An khi hé hap nhan tao véi ap lye dudng, khi long nguc mo
cing nhu kin.

2.4. Mdu di tit khong qua phéi. ( Shunt)

C6 nhidu cach dé mau gidm Xy di sang tim trai. Mau co thé di qua
nhiing ving c6 VA/Q th&p hay qua cac vung bi xep, bi dong dic trong viém
ph01 Mau t cac dong mach phé quan, dé théng vao tim trai ma khong qua
phdi tao nén shunt 1 - 3% luu lugng tim.

Khi bi viém phéi hay viém phé quan cd thé lam xudt hién shunt 5 - 10%
luu lugng tim.

Binh thudng 16 bau duc déng nhng 16 nay sé md lai trong mét s6 tinh
hudng gay tang ap lyc nhi phai: tic mach phéi, tang ap luc dong mach phcn
bénh phdi tic nghén kinh nién, hep déng mach phéi, suy tim, sau cit phéi,
hay hé hap nhén tao véi PEEP qua cao. Mgt khi 16 bau duc md ra do ap luc
nhi phai cao hon nhi trai thi mau sé chay tu tim phai qua tim trai ma khong
qua phéi. -

{Ii. Ti LE PHAN PHOI GIUA THONG KHi VA TUGI MAU (VA/Q)

Qua biéu dé (hinh 9.14) cho thay ¢ benh nhén ng01 théng ding ca thong
khi va tudi mau ting dan ti dinh phdi xudng day phdi. Tuy nhién ludng mau
t& mot chi s6 rat thidp & dinh tang nhanh 1én va tang nhanh hon théong khi
khi tién din xuéng day nén VA/Q giam nhanh lic dAu roi cham hon khi
xudng dén day.

Chi 86 VA!Q biéu hién su tudng quan gitta thong khi va tuét mau cho mébi
ving clia phéi.

O ving day tudi mau tuong d8i nhiéu so v6i thong khi: VA/Q < 1, ngude
lai & viing dinh théng khi nhiéu hon tudi mau: VA/Q >1

Trén biéu d6 cac chi s6 biéu thi 3 vung dinh (chifm 7% thé tich ph01)
vung trung gian (chi€m 11% thé tich phdi) va ving day (chi€m 13% thé tich
phdi). Ap luc oxy phé& nang (Pa0,) ting td 89mmHg ¢ day 1én 132mmHg 3
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dinh, trong khi ap luc CO, ¢ ph€ nang giam dan tit ddy 42mmHg 1én dinh
28mmHg. Ty 1&é VA/Q 6 day 0,63 tang dan 1én 3,3 ¢ dinh. Nhu vay ving day
14 ving tuong ddi thidu oxy va thita CO, so véi viing dinh. Cé thé néi vang
day c6 hién tugng shunt, nhiéu mau ma it théong khi nén khéng cung cap
dudc oxy va ciing khong loai trit duge CO,.

Vol. | vy I 0 jva PDQ‘PC02| Pny
(%) | (L/min) (torr)

el
//\, AN '
7 /.24 A7 ['3.3711327] 28 | 553
/ \ N\

1
1|62 ,50'.' 1.0 { 108 | 39 [ 566

Hinh 9.14. Bidu db ty 1& phan phéi gitta thong khi va tudi mau (VA/Q)

Su chénh léch théng khi tuéi mau gay nhiéu hidu qua dé1 véi PaCO, (ap
luc CO, trong mau ddng mach) so véi PaO, (ap luc O, trong mau déng mach).
Mau di qua cac viung kém théng khi sé gid lai CO, va khéng hip thu duge
oxy. Mau di qua cac vung théng khi vugt troi do tudi mau (Q) giam ciing
giam hay khéng loai trit duge CQ, trong khi hap thu oxy van binh thudng.

100

Q= 150mmHg
CC,=
8 C l
D;=40 QOp= 100 Oy=15¢
CO,=45 02.40 CO4240 €0,=0
F——— R N
CO,=45

G

) ” T ow )/\k
Gidm DE V&  Binh thudng  Tang DE VaQ

Hinh 9.15.
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Trong diéu kién binh thudng, ludn ludn 6 sy chénh léch ap lde (PO,) vai
mmHg giiia ph€ nang va mao mach, cho nén sy phin b thong khi tudl mau
khong phai la 1y tudng.

Khi bénh nhén hoat dong thé lye nhiéu, huu lugng tim tang 1én thoi gian
héng cdu di qua mao mach bi rat ngén lai (binh thudng 3/4 giay) khong du
& 14y oxy, néu lai gép truong hop bénh 1y c6 mang phé& nang mao mach day
1én, kha ning khuyéch téan giam thi d chénh léch nay cang 16n.

g
g 50 T .
£ G"8 <~
£ Giam DE VAQ
o
o
&
A
1 L 'I
Q 50 100 150
PO: mmHg
Hinh 9.16

Binh thuong chi s8 VA/Q = 0,8; 3 d&nh cao hon, ngugc lai d day thap hon.
Khi bénh nhan nim sy chénh lach ti s6 nay khong dang ké.

Ty ¢85 VA/Q cao gap 6 vung dinh phéi lic binh thuong hodc & truong hgp
bénh 1y tdc mach phéi. O day do mau dén it hay khéng dén nén loai trit CO,
giam hay khong thuc hién duge nén PACO, thip (28mmHg) hay bang khong
& trong phé& nang. Ngugc lai khong khi van vao duge nén PAO, cao
150mmHg (PAO,: 4p luc oxy trong phé nang). Ta 6 hiéu Ung khoang chét.

Ty s§ VA/Q gidm gap & vung day phéi lic binh thudng hay & truong hop
bénh 1y: xep phdi, viém phdi. O day khéng khi vao phéi giam hay khong
vho duge nén PAO, giam (89mmHg) hay bang ap lyc oxy trong mau tinh
mach (PVO,: 40mmHg). Ta co hiéu tng shunt bidu hién bang ty 1é gifta luu
lugng mau khéng dude oxy hoa trén luu lugng tim: Q@S/Qt. Binh thudng chi
s§ nay QS/Qt = 2 - 5% do mot s lugng nhd mau a8 tryc ti€p vao tim trai
khéng qua phoi.

IV. VAN CHUYEN OXY VA CO,

1. Thong khi phé& nang va khoang chét

Binh thudng chi c6 2/3 thé tich khi luu théng dén tiép xuc duge vdi mach
méu dé trao déi khi, phén nay goi 12 khoang chét giai phau. Khoang chét
chung bao gdm 2 phan: khoang chét gidi phau va khoang chét phé nang. Khi

101



bénh nhan nim khoang chét naykhong dang ké nhung khi bénh nhan ding
khoang chét phé& nang ting lén do vang dinh kém tuéi mau, khoang chét phé
nang c6 thé tang lén 60 - 80ml.

Binh thudng ti 1 gifia khoang chét va khi luu théng (VD/VT) = 30% (VD:
thé tich khoang chét). Néu thong khi phat 12 500ml x 12 = 6 lit thi thong khi
phé& nang sé 13 - 4 lit 200/phiit.

Trong mdt s }ruﬁing hop bénh phdi, vi du & bénh phdi tdc nghén kinh
nién VD/VT c6 thé ting 1én dén 60%, trong trudng hgp Ay théng khi sé giam
hiéu luc vi théng khi phé nang sé giam xudneg.

80-
70F
o 80
I
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E
. 0r VD/vt
8 sof 80
o
)
60
10F 0
1 L L L 20
5 10 15 20 25 30
VE,L/min
Hinh 9.17

Hinh 9.17 cho th&y mdi tuong quan giiia PaCO, va thong khi phat (VE) d
cac ti 16 VD/VT khéc nhau. khi VE gidm thi PaCO, tang & moi ti 18 VD/VT. O
moét chi s6 VE giam th1 PaCQO, cang tang khi ti 1&6 VD/VT cang cao.

Muéh giit PaCO, 6n dinh n&u VD/VT tang thi VE ciing phai tang theo.

2. Thanh phan khi phé& nang
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8 & 8
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Thong khi phé& nang

Hinh 9.18. Lién quan théng khi phé& nang va PaCO,, P,0,
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Trong phé nang oxy lién tuc khuyech tan vao mau, nguge lai CO, tit mau
d&én phé nang. Trong trang thai én dinh, khi thé vao tron lan v61 khi phé&
nang ma lam tang dam d¢ (ap luc )oxy lén, dong thoi pha lodng dam 4% (ap
Iye) CO, ra.

Mbt phan caa hdn hop sé duge loai trit ra ngoai trong thi thd ra. Ham
lugng oxy trong khi phe nang sé glam xubng va CO, sé tang 1én cho dén thi
thé vao sau. Bdi vi cudi ky thd ra thé tich khi phé nang con lai la 2 lit (dung
tich ciia FRC) mbi 14n thd vao ciing nhu thd ra chi thay duge 350ml nén ap
- luc enia oxy va CO, trong ph€ nang khong thay d61 may. Néi cach khac 1a
thanh phin khi phé nang tuong d6i 6n dinh.

Trong sinh 1§ ciing nhu bénh 1y thong khi phit cang tang thi PAO, cang
tang, di nhién mc ting ti 1 nguge v6i nhu cau oxy (VO,). Trong khi d6
thong khi phut cang ting thi PACO, cing gidm, tdt nhién cling gidm ti 1§
ngugde véi mie san xuit ra CO, (VCO,).

Khi tha vao

Khi thd ra
Qg 158mmHg 02 116rmmHg
CO, 03 CO; 32
HLO 5.7 H.C 47
N, 596 N, 565
A
Tim phai Tim trai
o 40 e, /O2 W//////4U 0, 95
CO;, 46 Co, 46 0z 40
HO 47 H0 47 He ¥
N, 573 " 573 N, 573

Hinh 9.19. Thanh phan khi ph& nang
3. Van chuyén oxy

Mot khi oxy khuéch tan vao huyét tuong, mot phan nhé hoa tan trong
huyét tuong, tao thanh 4p luc riéng phan cha oxy trong huyét tuong (Pa0,),
phan lén oxy dén két hgp véi Hb &€ tao thanh HbO,.

Stie chtia oxy trong mau déng mach (Ca0,) duge viét theo céng thic sau:
Ca0, = 1,39 x HbO, x Hbg/100 + 0,003 x Pa0,. Cu mdi g Hb bido hoa chia
duge 1,39ml oxy, cit mdi mmHg ap luc tuong duong Oml 003 oxy hod tan.
nhu vay CaQ, trong 100m! mau dong mach binh thudng ¢é 46 béo hoa Sa0,
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95-100%, Pa0,: 100 mmHg, Hb: 15g/100ml chita 21,2ml oxy trong d6 chi ¢é
0,3ml oxy hoa tan. Lugng oxy hoa tan tuy rit it nhung rit quan trong vi
chinh n6 s& khuyéch tan vao t6 chitc ma cung c&p oxy. S8 oxy nay sé duge bu
lai bang phén {ing phan ly HbO,,.
Kha nang van chuyén oxy cua mau déng mach trong 1 phut sé 1a (DO,).

Ca0, x Luu lugng tim ml/phit

Da0, = =
(Kha niing van chuyén oxy clia mau dong mach) 100

CvO2 x Luu lugng tim ml/phiit

DvO2 =
(Kha nang van chuyén oxy ¢ia mau tink mach) 100
Cung nhu Ca0,; CvO, = 139 x Sv0, X Hb%100ml + 0,003 x PvO,
Binh thudgng SvO2: 75%
PvO2: 40mmHg
Cv0O2: 15,7ml
Tu d6 CaO, - CvO, = 21,2 - 15,7 = 5,5/100ml
Néu luu lugng tim Q 14 5 lt/phit thi mic tidu thu oxy cia cd thé trong 1
phit VO,/f = DaO, - DvO,
=Q (Ca02 - Cv0O2)
5000 (21,2 - 15,7)

100
= 275ml/phut

Tém lai van chuyén oxy phu thude vao Hb, vao d6 bao hoa oxy trong
mau, va luu higng tim Q, mot phan rat it vao PaCO,.
3.1. Buong biéu dién phén ly HbO2

Pudng nay biéu thi mé&i quan hé gida HbO, va Pa0,. Trén truc hoanh 46
1a PaO, tinh bang mmHg, trén truc tung do tit phai qua trai c¢6 d6 bio hoa
oxy (%HDbO,), c6 site chita oxy trong huyét tucng déng mach (CaO,/dl/phut
sau d6 1a kha ning van chuyén (cung cip oxy) (DO,ml/phit), va cudi cung l1a
lugng oxy sin sang cho t6 chic (DO, - 200 vi khi PaO, <20mmHg (tuong
duong DO, = 200ml) thi t6 chic khéng thé 14y dudc oxy nita.

Qua biéu d6 ta thdy HbO,: 95% - 98% khi PaO, tit 90 - 100mmHg. Khi
Pa0, < 60mmHg (tuong tng HbO, = 90%) thi dudng biéu dién trd nén ddc, &
ddy mét thay d6i nhd PaO, tudng tng véi su thay déi 16n vé HbO,. Néi cach
khac 8 trén doan niay Hb dé& nha hodc gin vdi oxy dé 1am gidm hay tang tri
s6 HbO, mét cach rd rét.
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Mau tinh mach ¢6 PvQ, = 40mmHg tucﬁg {iing véi HbO,: 75%.

{‘59 5&& 0\ o
FF & & *

800r 1000 20r 1001

6col soof- 16 80
700 1~ 70

400 600 12 60

500} 50
200} 400} 8} 40
300} 30
0% -- 200} - -- 4l----20]
100\ 10
ol b il e

10 20 3D 50 70 80
Aplyc oxy/mau déng mach (mmHg)

Hinh 9.20. Budng bidu dién phan ly HbO,

Dudng biéu dién ciing biéu thi mé&i quan hé guia CaQ, va PaQ,, gitia DO,
va Pa0,, cudi cung la lugng oxy sin sang cho t6 chie. Trong 1000ml oxy
dugc van chuyén dén chi c¢6 800ml danh cho cac td chitc ngoai bién vi 200ml
con dé duy tri su séng cla nao.

Ngoai doan giita dde, khi PaO, tit 75 - 100mlHg thi dudng biéu dién

tuong d6i ndm ngang, ¢ doan nay Pa0, thay d6i 16n tuong ung véi HbO, thay
doi it.

Phin con lai doan dudi ciing dde nghia 14 tri s& Pa0, thém hay bot mot
itsé kéo theo thay d6i 16n HbO,. Néi cach khac & méau tinh mach Hb ¢ &1 hIc
cao voi oxy. O ngudi binh thudng P,, (HbO, = 50%) tudng dng véi PaO, =
26,7mmHg. Néu 8 mdt ngudi ndo dé ma Py, < 27mmHg thi ¢6 thé noi dudng
biéu dién chuyén sang trai, nghia la ing vo1 mdi tri $6 Pa0, ta s& c6 tri sd
HbO, cao hon binh thuéng (Hb khé nha oxy). Vi vay ddi héi phai tang tudi
méau t8 chitc hon binh thudng dé dap ing nhu cau oxy caa t6 chiic.

Néu P, > 27mmHg 1a dudng bidu didn chuyén sang phai, dé dap tdng
nhu cdu oxy chia t6 chite hon binh thuong.

Nguyén nhan chuyén phal la: toan (ho hap, chuyén ho), ting than

nhiét, tang 2,3 DPG, chuyén trai 1a kiém (hé hap, chuyén hoa), ha than
nhiét, giam 2,3 DPG.
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3.2, Tdc déng cua QS/QT déi vdi PaO,

600 | {a-v) Cop=5vols. %
Hb =149 ¢/100ml
" Qy= 5L/min
£ 400}
E
£
- Khong khi
oy
,° 200
i % shunt
__;3«0——'—"'40?5
0 R 50% shunt
0 20 40 60 80 100

FiO2 % = % oxy trong khi thd vao
Hinh 9.21: Tac déng clia QS/Gt Vai PaQ,

QS/Qt bidu dién mic do shunt (vi du QS/QT: 20%. 30% nghia 14 shunt =
20,30% luu lugng tim).

-

Biéu 468 cho ta thay méi lién quan gitia FiO, (% oxy trong hén hgp khi
thd vao ) va PaO, tuong dng véi mdi mc QS/Qt. QS/Qt cang cao néu c6 ting
F10, thi PaO, cang it dugc cii thién. Khi QS8/Qt = 50% thi Pa0, khéng d6i du
tang Fi0,. Cho nén mét khi shunt 16n thi vin dé chi yéu khong phai la ting
dam dd oxy (FiO,) ma li chita nguyén nhén (soi hat dom giai, ap dung
PEEP, thay d6i tu thé, cho khéng sinh, Iy liéu phap, thudc lgi tiéu).

4. Van chuyén Co,

Lugng CO, luu hanh trong cg thé phu thuéc vao méi quan hé gitta san
xudt va loai trit CO,. Loai trit CO, lai phu thude vao sy tudng quan gida
thong khi va tudi mau phéi (VA/Q). San xuat CO, di song song véi tiéu thu
oxy theo hé s6 hé hap R.

Téc & san xudt CO,
R =

Téc d tiéu thu O,

Trong diéu kién binh thudng R = 0,8, chi 8 nay thay d6i theo cach s
dung cac chit cha cd thé. Néu chi st dung glucose thi R = 1, nguge lai néu
chi st dung mé thi R = 0,7.

CO, duge van chuyén tix ty lap thé dén phé€ nang dudi 4 hinh the.

Trong huyét tuong CO, tdn tai dudi dang acid carbonic hoa tan (CO,H,),
bicarbonat (CO,H) va carbamat (do két hgp vdi protein). Trong hSng ciu
CO, két hgp vi Hb thanh carbaminohemoglobin (Hb-CO,)

Ty lé gitta CO,H,, COH" va Hb-CO, vdi CO, téng s8 theo thi tu 1a 7%,
80% va 13%,
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Trong huyét tuong CO; hod tan va két hop v&i H,0 thanh CO.H, theo
phuong trinh:
co, + HO < COH,
CO, bao hoa co thé ude lugng bang PaCO, theo dinh luat Henry:
PaCO, x o = CO,hoatan
a 12 hé s6 hoa tan cua CO, trong huyét tuong (0,03mmol/mmHg g 37°C.
Tuy nhién phin 16n CO, duge sdn xuit ra sé di vao trong héng céu, cling
gidng nhu § trong huy&t tudng, 8 trong héng cdu CO, gin voi nude dé tao ra
CO,H,, nho xuc tac cia men A.C (anhydrase carbonic) nén phan ting chuyén
sang phai rit nhanh, nhanh hon 1000 lin trong huyét tuong. K& tiép 99,9%
acid carbonic lai chuyén thanh bicarbonat va H™

A.C
CO, + H,0 o> COH,
CO,H, e3> H* +  HCO,

Ton H* san xuét ra duge dém béi Hb (H" + Hb < HHb), cdon CO;H dira
khéi hong cdu, vao huyét tuong dé giit vai trd dém trong hé bicarbonat,
ngude lai C1 di vao hong cdu dé gil can bing dién.

Mit khac CO, két hgp véi Hb trong héng cAu dé tao thanh Hb-CO,. Cing
nhu trong phan tng tao ra COH , & day H* duge gidi phong ra trong phan
{ing tao Hb-CO,, H' ciing duge dém boi Hb dé cudi cing c6 H-Hb.

HANG CAU

CO,dissous

H
g

HLO
DICH GIAN BAC
. HCOy
: Liaison protein
1 (carbamales)
’ HUYET TUONG

Hinh 9.22
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T& chiic Phéi

200mlCQO,/phat T
1 CQO, hoa tan

f\ TR 1

9 Carbamino protein

- 3 COH"

Huyét tuong

R R T T TR Y \I- 1 CO, hoa tan
2 H,CO,

—-  l—

Héng ciu

- 3 CO,H”

Hinh 9.23

Hiéu ing Haldane

Chuy#én hoa t€ bao san xuit ra mot s6 lugng 1én CO, va CO,H, do d6 mau
ciing nhu dich ngodi t& bao sé bi toan ho néu khong ¢6 su k&t hop CO, véi
Hb (carbaminohemoglobin) va sy tang 1én caa CO.H".

Hiéu ting Haldane dugc dinh nghia bang sy ting kha nang van chuyén
CO, cua mau (CCO,) do giam d¢ bao hoa oxy mau ma khéng thay d6i ap lye
CO, (PCO,).

_ V& méi lién quan giita CCO, va ap luc CO, (PCO,) trong mdi tudng
quan véi d6 phén ly O, CO,, ta thdy khi mau chuyén ti déng mach
sang tinh mach ¢6 sy thay d6i 16n vé ap e oxy (t¥ 90mmHg thanh
40 mmHg trong khi chi c6 su thay d& nho vé ap luc CO, (tu 40 thanh
45mmHg).

_  Nhu vay: + 76% CO, va COzH, duge san xuft ra sé lap tac bién
thanh bicarbonat (65%) va (10%) carbamat do mau bi giam két hgp
oxy vé1 Hb.
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Hinh 9.24

+ 95% con lai caa CCO, sé tich luy trong dich gian bao nén PCO2
téng 1én; 2/3 trong s6 CO, hoa tan nay sé di vao hong cAu dé xay
ra phan dng:

H* sé dude ¢d dinh bdi Hb khi (da nhudng oxy) thanh:
H* + Hb o > HHb

Két cuc chi con lai 8% CO, nim dudi dang hoa tan dé cho ta ap luc CO,
trong mau tinh mach (PvCO,).

Tém lai nho hiéu Ung Haldane xay ra khi mau giam béo hoa oxy ma
phan 16n CO, (>90%) dudc van chuyén duéi dang CO,H va carbamat, chi
con lai phin rdt nhd (8%) git dudi dang hoa tan cho ta PvCO2 16n hon
PaCO2 mot it.

N&u khong 6 hiéu ing Haldane (vi du: thd oxy cao ap) SvO, vAn cao nén
chi c6 2/3 CO, chuyén sang CO;H , khién cho PCO, trong dich gian bao va
mAu tinh mach cao.
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THAM DO CHUC NANG HO HAP TRUGC MO

1. cO 2 MUC PIiCH

1. Lugng hoa chirc néng hd hap.

Luang hoa chiic niang hé hiap (CNHH) dé du kién bign chilng sau va
trong mo.

2. T8i uu hoa CNHH: ¢é muc dich t81 uu hoa viée chuén bi dé gidm cac bién
chiing.

Tham do bao gom:

Tién su va kham 1am sang
X quang

Tham do chiic ning hd hap

+ 4+ + +

Khi mau

I. THAM KHAM LAM SANG

1. Tién sir: Cac tridu chitng ci, cac thude diéu tri da dung.
2. Khé thé: St dung cac diém hé s6.
e Theo Medical research council:

_ Mt O: khong kho thd khi bude binh thudng trén mot bai dat phang
Miic 1: c6 thé budce di theo ¥ mudn mot cach thong tha.
Mic 2: phai ding lai mot hac sau khi di 200 - 300m.

_ Mic 3: khé thé khi ¢§ ging nhe (di tit nha bép dén budng tAdm).

-~  Miec 4: khé thd khi nghi ngoi.
3. Thudc 14 :
4. Dom dai: 1y liéu phap 48 dan luu dom dai, néu ¢ mi phai cho khang
sinh.
5. Tim tai.
6. Tham kham - Chi y: kho thé

Cd phu hé hép; rén 4m, rén ngay.

7. Ba yéu td can phaicha y

|

- Suy dinh dudng kinh nién, cd hé hap hoat déng kém, thiéu vitamin,
ro1 loan dién glal (thleu P, thiu Mg, thidu K) lam téng bién ching
nhiém trung phdi sau m8.
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_  Miec db tinh tao: khi tri gidc kém d& hit phai chat trao ngudc.

- Béo béu. | :

_  Thay d6i ¢d hoc ho hép: giam df gidn nd cua thanh nguc va giam
dung tich khi cdn chic néang.

—  Nhay cAm cua trung tdm hd hap d6i véi thudc mé.

_  DE& ngitng thd lic ngl (c6 thé nghi ngd khi d& budn ngu lic ban ngay,
khi thé ngay hay ngung thé ban dém).

8. Suy tim phai (mach nhanh, gan to, phan hdi tinh mach canh, phua chi
dudi). Nghe phéi: tang tiét dich dudng thd, tac phé& quan.

Iil. X QUANG PHOI

Danh gia ca t8 chic phdi va mang phoi. Tang &p lyc dong mach phéi

phai. Nén nghi ngd khi do dudng kinh dong mach phéi phai > 19mm.

IV. NGHIEM PHAP THAM DO CHUC NANG HO HAP

Cho phép xéc dinh cac hau qua bat thudng ctia thanh nguc, t8 chite phéi,

phé quan. Két hgp véi 1am sang rat cd gia tri. Han ché& clia no 1a cin sy phdi
hgp cia ngudi bénh.

1. Do thé tich va luu lugng phoi

Dung tich séng (CV cha y khong phai thé ra nhanh). CV ngbi > CV
nim,. ti 1& thuan vdi chidu cao va ti 1& nghich véi tudi.

CV gidm trong cdc bénh phéi han ché (xo phéi, xep phdi, cit phoi) hay
cac bit thuong ¢ thanh nguc.

CVF (dung tich sdng véi thd ra nhanh) CVF lam tang xep va téc khi dao,
CVF ¢6 thé < CV nhat 1a khi tic tiéu ph& quan.

VEMS (thd ra ¢6 géng trong gidy dau tién) va chi s6 Tiffeneau: dé phan
biét\, VEMS do téc phé quan véi gidm do gidm the tich phoi, ngudi ta
thudng ditng VEMS/CVE. O ngudi tré chi s nay 1a 85% trong 1 gidy; chi
6 nay giam khi tudi tang 1én. Ngoai ra VEMS \k con 1a do tang tinh
kich thich dugng thd.

L CVF VEMS VEMS/CVF
Téc phé& quan il | \l/
Hai chiing han ché v L
Bénh 1y co hé hip | ) 1

_ DEM 25 - 75 (cung lugng thd ra trung binh tit 25 - 76% dung tich
s6ng), dé phat hién téc nhit la tic phé€ quin nhé. Gidi han binh
thuong 1a 2 lit/gidy nhung khéng nhay khi VEMS > 75%. DEM 25 -
75 khéng gia tri hon VEMS khi ¢6 nhiing bat thuéng nho.
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Hinh 9.25. Do thé tich va cung lugng phdi

—  Cung lugng dinh: do duge khi do CVF (bang cach do cung lugng trung
binh khi thé ra 1 lit tinh tit 200m] dau tién dén 1200ml): (DEM 200 -
1200) chiu anh hudng 16n boi tdc phé quan 16n, dap tng tdt véi cac

thude gidn phé quan.

S48 lidu binh thudng & ngudi < 40 tudi 1a > 500l/phut
khi < 200l/phit 14 tic ning cac ph& quan 16n, bénh nhén sé& khong ho

duge nén dé c6 bién chiing sau mé.
2. Puéing cong luu lugng - thé tich

Combe phén tich luu lugng thd vao, luu lugng thd ra theo thé tich cua

phoi

Binh thudng
TLC: Téng dung tich phéi
RV: Thé tich khi c&n
V'E: Luu lugng thd ra toi da
V'I: Luu Iugng thd vao i da
* Panh dau luu lugng d 50% VC
PpL: Ap Iuc trong khoang mang phdi

Hinh 9.26. Dudng cong Iuu lugng thé tich
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Hinh 9.27. Budng cong Iuu lugng thé tich % VC.
Tac
A. T#c c6 dinh (hep khi quan, budu cd)
B. Tac khong ¢ dinh 8 ngoai 18ng nguc (liét day thanh am).
C. TAc khéng ¢b dinh trong 18ng nguc: (U khi quan, U phé& quan 1dn)
D. Téc khi dao lan réng
(viem phé quan kinh, hen)
Phan tich cac dudng cong trén cho phép xac dinh vi tri chd tic dudng ho
hép trén.
3. Ngoai ta con c6 thé do: -Thé tich phdi: FRC
-Kha ning khuyéch tan (phu thudc vao dién tich
va bé day trao d8i). N6V trong khi phé thing, béanh t3 chitc lign két 8 phéi.
4. Du trir ciia hd hip: |
Phai dinh Iuong VMM (théng khi phut t6i da).
Dy trit: VF - VMM (VF 1a VMM ly thuyét)
(VMM: do 15 gidy x 4 hay VEMS x 25)
— VMM bi &nh hudng manh bdi nhiing thay d6i vé stic can ho hép, nd
giam manh trong bénh tic dudng hé hip,lién quan manh mé véi
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VEMS. Ngoai ra VMM ciing chiu anh hudng cta tinh dan héi phéi,
16ng nguc, cd ho hap: rén luyén, khuyén khich thd.
Test nay khong cé gia tri dé danh gia bién ching sau mé, nhung dé tham
do chiic nang hd hap sau khi dd ap dung 1y ligu phap, khang sinh, thuéc
gian phé quan.

V. DO KHi MAU

_  Thifu oxy mau: khi k&t hop véi khé thé 1a mét trong nhimg thong s0
c6 gia tri tién lugng hd hip sau md. Pa0, binh thudng khong loai tru
duge thuong tén ning & té chitc phéi (khi phé& thiing nhiéu thuy +
VA/Q binh thudng)

_ Uu than: khi PaCO, > 50mmHg + VEMS < 1 lit: tién lugng néng sau mo.

Dau hidu tién lugng nang sau mo

CVF < 70 - 75%
VEMS < 70%
VEMS/CVF < 65%

DEM 25 - 75 < 50% cua CVF
VMM < 50%

PaCo, > 45 mmHg

V1. NGOAI RA PHAI TINH DEN BAN CHAT CUA PHAU THUAT:

M4 bung trén, md nguc 16n hon mé chi.

THAY D61 CHUC NANG HO HAP TRONG QUA
TRINH GAY ME.

Trong qué trinh giy mé chitc nang ho h&p chiu anh hudng cla thudc mé
nhat 1a trén nhitng ngudi c6 bénh phdi tit trude, ngoai ra né con chiu tac
dong cia mé xé va héi siic.

1. Tac déng cla thuéc mé va mirc d6 mé

Chitc nang hd hip thay déi theo hai cach:

Thay d6i kidu thd: khi mé qua néng (duéi 1 MAC) s& xay ra tinh trang
tang thong khi xen véi nin thé. Néu cho ngl sAu hon (1 MAC) thi nhip thd
trd nén déu dan hon va thé tich khi hru thong cling 16n hon. Tiép tuc cho
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thubc mé thi nhip sé nhanh hon nhung néng han, rdi chuyén sang nhip thd
may ¢ théi ky II1, (thd vao va thé ra bang nhau).

Bénh nhan mé cang sau (II1,) co lién sudn bi Liét, thé vao chi do co hoanh
dam nhiém nén bénh nhan thd giat cuc, khong déu. Kém theo cd thanh bung
bi d4y nhé &n.

Thay déi thé tich ho hap phit: mé cang siu thi thé tich ho hép phut cang
giam nhung ngudng CO, giy ngung thé ciing tang 1én (binh thudng khi bénh
nhan tinh ngudng ngimmg thd & PaCO,: 20mmHg). He qua cta viéc giam thé
tich hé hip phut (thong khi phit) 12 giam Pa0, va tang PaCO,.

2. Tac dung ctia gay mé ro rét trén cac bénh nhan cé bénh phdi tir truéc

Céc loai bénh nhéan sau ddy chiu anh hudng manh nhat cha giy mé:

Céac bénh cap tinh & phéi (nhidm khuén, xep phéi)

Cac bénh toan thd (nhiém khudn, suy tim, suy than, da chan
thuong).

Bénh nhan nghién thudc 14.

Bénh nhan khi ph& thiing, bénh phé quan.

Ngusi béo béu

Bénh nhén c6 di dang long ngyc

Ngudi bénh qua gia.

Duéi tac dung giy mé, thé tich hé hap bi gidm, 0 ngudl binh thudng
thi m&i quan hé giita FRC va CC khong d6i, nhung 6 cac ddi tugng
vita ké trén thi CC s& 16n hon FRC, hé qua la ty 1&¢ VA/Q giam hay
ning hon 1a xep phdi.

or . ‘
S | | i f\B‘mh thuang
ash 1 Neayms
| | l /\ Th tich
ok | | J \ khi luu thong
= by
S 3SF II || % ;
=% cC
\
é ok i l l:’ (Y
= WAV
= 25F | /\I }
| I
20k 'f“ : i A |
\ i’\ I i l
1.5 -J-H—O-H s M
i
1.0 L 1 |

_Béo béu Khi ph& thiing
Binh thudng  Viém phé quan

Hinh 9.28
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3. Tac dong clia mé xé: |
Trong qua trinh m& xé, ngoai tac dong cua gy mé, chiic nang ho hap con

chiu 4nh hudng cba tu thé, lugng mau mat, tac ddng tryc tiép cua md xé

trén t§ chiic phéi. T4t ca déu din dén gidm FRC.

4. Nguyén nhan gay thiéu oxy trong gay mé

4.1. T4t cd cdc nguyén nhan gdy hong hdc co hoc cung cap oxy dén bénh

nhan.

Thudng 14 tut chd n&i véi ng noi khi quan, tut réc co. Sau dén can kiét
oxy trong binh, nham binh oxy, mé khéng duge binh oxy, tut ap trén duong
din oxy tit trung tim dén may, dbi khi do noi nham dudng dng, hong van
gidm 4p, hong luu lugng ké, tut chd noi sau luu lugng ke,

4.2. Truc trac & 6ng ngi khi quan
Gap 6ng, tie ong do dom gidi, vd cdp, dat ong vao thuc quan, dat vao mot
ben phé quan, thay déi vi tri cia dau 8ng ndi khi quén khi thay déi tu the.
7ap ddu c6 thé ddy dng sau thém, ngude lai khi udn cb c6 thé kéo tut
Sng ra ngodi. Thay déi tu thé nim ngang sang dau doc 30° c6 the ddy ong &i
sdu vao phé quan vi géc chia doi (carina) bl ddy 1én cao.
4.3. Gidgm théng khi do giam thé tich Juu thdng ty nhién vi tiang sfic can
dudng ho hap va gidm do gifn nd cua phéi trong khi gy mé. Sttc cin cla
duong ho hadp tang do giam FRC, do ong noi khi quan, do may mé, do tac
dudng ho hép, ho hap & bénh nhan khéng duge dat ndi khi quan. Do gidn no
ctia phéi giam do hiu hét cac y&u t6 1lam giam FRC.

. Giam kich thich hé hip ty nhién trong mé. Bénb nhéan thd nong dan

d&n xep phéi, giam FRC, mit khic thd nong lam gidm thong khi phut
i d6 VA/Q giam. Ca 2 déu giam Pa02.
4.4. Tdng théng khi ciing gdy giam Pa02

Vi gay kiém nhuge than. Co ché cha giam Pa0, duge giai thich nhu sau:
Kiém nhuge than lam gidm luu lugng tim, lam tang tigu thu oxy (VO,), duong
phén ly oxy-Hb chuyén sang trai (HbO, kho nha oxy), giam phan ng co mao
mach phdi (HPV), tang sitc can dudng hd hap va gidm d6 gian nd clia phéi.

4.5. Giam dung tich khi cdn chuc nang (FRC)

Khi khéi mé lam giam 16 - 20% FRC. trong thoi ky duy tri mé FRC van
gidm di tu thd hay ho hap chi huy. Hién tugng giam FRC con tiép tuc cho
dén sau mé. Khac phuc hién tugng nay bing ap dung ché dd thé PEEP. Sau
day la cdc nguyén nhén.

4.5.1. Tu thé bénh nhén trén ban mé.

Chuyén ti tu thé ding sang nam FRC giam do cac tang trong 6 bung
day co hoanh 1én. Ngoai ra trong tu thé nay néu bénh nhan dudc ho hap chi
huy théng khi duge phan phéi dong d8u cho ca phia nguc 1An phialung. Tudo
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gdy hién tugng khoang chét nhat 14 ¢ phia nguc do mau dén xuéng phia lung,
nguge lai trong hé hap tu nhién théng khi phan ph01 d phia lung trong khi
tudi mau cting lai uu thé & lung nén VA/Q khing dai.

Néu bénh nhan ndm tu thé dau dée (Trendelenburg) FRC lai cang gliam
va rat dé xep phdi vi cd hoanh moit mat phal dam bio théng khi phdi mit
khac phai ddy lui cac tang trong bung xudng phia dudi.

Thém vao d6 lugng mau vé phdi ting va tac dung trong luc cia khdi
trung thit chén vao phéi lam FRC cang gidm néng.

DAu cang ddc, phan 16n phdi sé ndm dudi tAm nhi trai, nghia 14 roi vao
viung 3.4 caa West.

Phéi d& bi phu ké&, cho nén nhiing bénh nhén ¢6 4p luc dong mach phéi
cao nhu hep 2 1a khong nén ap dung tu thé Trendelenburg.

Nhiing bénh nhan & tu th& mé than cé FRC giam 16n hon ca tu thé nim.
Né&u bénh nhan nim nghiéng, tinh hinh ctng tudng tu nhu khi nidm ngla

nhung nang hon. Néu bénh nhan duge hé hap chi huy thi hiéu ting shunt lai
néing haon.

Bénh nhin nam sip cung tuong tu nhu khi nim ngtia trit khi && thanh
bung bi chén, cac tang & bung chén lén co hoanh lam giam d¢ gidn nd cua
16ng nguc khién cho ngudi ta phai ap dung mét ap lyc tha vao cao.

4.5.2. Khdi mé

Khdi mé lam giam FRC do ting truong luc cha co thd ra & cudi thai ky
thé ra lam tidng ap luc trong & byung nén d4y co hoanh 1én cao hon binh
thuong.

4.5.3. Gian ca

Trong tu thé nim ngang
FRC giam d&n mét mic
nhit dinh vi ¢¢ hoanh bi
diy 1én cao cho dén khi cé Déy co hoanh 16n phia déu
su cAn bang gitia mdt bén 12
luc do cic tang & bung ddy e
1én co hoanh va bén kia la - |
truong luc thu dong cua co
hoanh chong lai trong thdi N&m
ky thd ra. Néu ta cho thudc
gidn cd, trudng lyc cla cd
hoanh khong con niia thi _ Cho yéu 16 lam ¥FRC
cac tang trong & bung lai
diy co hoanh 1én cao hon
lam FRC giam.

Cd hoanh
Iacgbinh thuéng

Hinh 9.29. Cac yéu t6 1am giam FRC
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4.5.4. Tang stfc can dudng hé hép

Ngudi tinh dimg Bénh nhan gay mé nam
N
—_——r =
Y -
-
iLong khi dao (o Nudc
g khi quan Van
Tang sifc can ducng hd hap
Hinh 9.30. Tang slc can dudng hd hap
Trong gdy mé slc can (RV)

dudng hé hap tang lén do rat
nhiéu nguyén nhin t@ ciu
triic may, 6ng ndé1 khi quan,
dom gidi, giam cac thé tich ho
hép. C6 méi quan hé qua lai
giia tdng sttc can dudng ho
hép va giam FRC.

4.5.5. Tu th€ ndm két hop béat
déng lau va truyén nhiéu dich.

(cm H,0) (at 1Lisec)
n w
1 T

-
1

Bau béc hai thude mé
Bau chira vdi soda

Bénh nhin nam lau thi 2 4

viang phdi phia lung trd thanh Hinh 9.31. Thé tich phéi

viung 3-4 cia West, néu ta lai
truyén nhiéu dich dé gay tinh

trang thoat dich vao td chiic lién ké&t gy phit phdi k& va giam FRC.

4.5.6. Uc ché phadn tmg co mao mach phéi do thiéu oxy (HPV)

Phén {ing co mao mach phéi khi thigu oxy 14 moét phan tng tu vé dé din
mau tit vilng khéng c¢6 thong khi sang viing théng khi t6t nham bao dam chi
s6 VA/Q. Phan ung HPV s& bi tic ché trong cac trang thai bénh 1y lam ting
ap luc déng mach phéi (Ppa): hep hai 14, tang thé tich tuin hoan, thuyén tic
dong mach, thudc co mach, ha thé nhiét, thude gian mach, thudc mé hd hap.

4.5.7. Gigm luu lugng tim va tang s dung oxy

Luu lugng tim (QT) giam c6 hay khong kém tang tiéu thu oxy (VO,) ting

sé¢ lam gidm kha néng chita oxy cia mau tinh mach (C,0,).

CyO, giam dén trén véi mau & tinh mach phéi ¢6 CaO, binh thudng sé
lam cho Ca0, giam (kha ning chia oxy cia mau déng mach giam).
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Luu lugng tim qgiém ¢6 thé do suy tim, do giam thé tich tuan hoan. Tiéu
thu oxy tang ¢ thé do sot, run, tang chuyén ho4; kich thich giao cam v.v...
4.5.8. Mot s6 tinh trang bénh Iy

—  Céc bénh phéi.

St gidm thé tich tuéin hoan, truy tim mach va hiéu qua cua ching

1 hoi chiing suy thd tién trién § ngudi 16n (ARDS).

5. Cac nguyén nhan gay uu than
5.1. Giam thong khi

Trong giy mé hdi sitc c6 nhiéu nguyén nhan: tu thé& phiu thuit, tang sic
can, gidm dé dan héi cua phdi, tc ché trung tam ho hap do thudc ding trong
gay mé, do chan thudng so néo v.v...

5.2. Tang khodng chét

—  (iam ap lgc dong mach phoi xay ra trong ha huyét ap chi huy lam

ting ving 1 cia West, nghia 1a tang khoang chét.

- Tang ap luc dudng thd nhu trong PEEP ciing lam téng vang 1.

_  Téc déng mach phdi, kep dong mach phdi (gap, cdp dong mach phdi

trong phau thuat).

—  Thd vio nhanh, ngén duge phan phéi chii yéu trong nhiing ving phoi

kém dan hdi (hing s6 thoi gian ngén) va kém tudi mau.

Neude lai néu thd vao cham sé duge phén ph&i wu tién cho ving dan héi
t5t (hing sO thoi gian dai) va tudi mau t6t. Nhu vay khi thé vao nhanh, ngan
ta ¢6 hidu ing khodng chét.

_  May mé lam ting thém khoang chét:

+ Thit nhéit: trén bénh nhén dang dat noi khi quan khoang chét
tang tit 33% 1én 46%, néu gy mé bing mask thi khodng chét c6
thé 1én dén 64%.

. Thit hai: nfu thd cé hit 1ai thi cing tidng tu nhu tang khoang
chét. Mdc d6 hit lai ro rét khi ta dung hé théng nia kin, hay tang
din trong hé thong Malepson tir A dén D, C, B khi ty thd, va theo
thit tu D, B, C, A khi thd chi huy.

Trong hé théng E (Ayre) s& khéng ¢6 hién tugng hit lai néu thé tich cua
nhénh thd ra bing thé tich khf luu thong va luu lugng khi méi bang 3 lan
thong khi phut cia ngudi bénh.

_  Tang san sinh ra CO,: tét ca cac didu kién lam tang nhu ciu oxy s€

lam tang san sinh CO,: s6t cao c tinh, run, giai phong catecholamin

(mé néng), ting huyét ap, con cudng giap.

_  Vbi soda kém tac dung khi ding hé thong loc.
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10

SINH LY THAN VA GAY ME HOI sUC

Nguyén Quéc Kinh

Thén c6 chitc nang: (1) diéu chinh can bing nude, dién giai, toan kiém,
(2) bai ti8t cac san phim cin ba cua chuyén hoa, (3) khi doc va logi tru doc

t5. (4) didu chinh huyét ap (hé renin - angiotensin va prostaglandin, (3) san
xuét erythroipoetine gitip tao hong cau.

Nguoi binh thudng ¢6 hai than niang 0,4% trong ludng co thé. Than cb ba

viing: vé, tuy néng, tuy sau. Moi than eo khoang 1 triéu don vi chiic néng goi
13 nephron, 80% nim & ving vé va 15% & viing v6 gin tuy. Méi nephron gdm
6 thanh phin gidi phAu va chic nang chinh la: (1) mao mach cau than, (2)

-

ong luon gan (02G), (3) qual Henle, (4) éng lugn xa (DLX), (5) éng goép, (6) bd

may cAn ciu than. Tri mot phin quai Henle va ng gop nam & vung tuy, con
lai déu ndm & vung vé. Dong mach than chia nhifu 14n rdi thanh cac tiéu
dong mach (TDM) dén, tod ra mang luéi mao mach cdu thin rdi hop lai
thanh tiéu dong mach di tit day cho cac mao mach quanh éng lugn gén va quai

Henle (vasa recta), cudl cung 48 vao tinh mach lién thuy rdl tinh mach than.

I. NEPHRON

1. Mao mach cau than

Cau than 13 mét m6 mao mach 161 viio bao Bowman tao nén mét dién tich

16n dé loc mau (khoang 1m?). May dén qua tidu dong mach dén va di qua tiéu
déng mach di. T€ bao ndi mach clia cdu than phan tach véi té bao biéu md clia
bao Bawman chi bdi mang day chung. Cac t& bao nodi mach c6 16 thung kha
16n (500 - 1000mmy), con cac t& bao bifu mé dan chit nhauy, chi @& cac khe hé
kha nho (70 - 100mm). Hai loai t& bao nay ctng mang day clia ching tao nén
mét hang rao hitu hiéu loe cac t& bao va cac chat ¢6 phan ti lugng 1én. Hang
rao nay cé 10 tich dién am gitp loc céc lon dudng va hoi can trd loc ion am.
Nhu vay, cac 15 nay cho qua dé dang nudc, ion vi cac phan ti mang dién am
6 kich thude <30 - 40 A°. Mc loc khac nhau tuy dién tich d6i véi cac phan tu
40 - 80A° (albumin dién dm, 60A° nén khong duge loc va chi < 120 mg/24h
trong nudc tiéu, con Dextran khéng mang dién tich, 60A° nén loc 50%). Phan
ti1 > 80A° khéng qua mang. Loc cang giam khi trong lugng phén td cang cao:
< 15.000 don vi dudge loc hoan toan, >70.000 don vi khong dudge loc.
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Ap luc loc cdu than (khoang 60mmHg) thudng chi bang 60% huyét ap
trung binh va déi lap véi ap luc keo 6 huyét tuong (25mmHg) va ¢ khoang ké
(10 mmHg). Ap luc loc ti 1é thuén véi truong luc tiéu dong mach di va ti 1é
nghich véi truong luc tiéu dong mach dén. Luat Starling chi phdi qué trinh
loc. Khoang 20% huyét tuong duge loc khi mau qua cdu than.

.. Céuthan

Tiéu ddng mach
dén va di Tiéu déng
mach di

> $ng gbp viing vo than
. Vo than

T = =Ty than

( dng gop ving tly

Hinh 10.1. C4u tao nephron va bé may can cau than

Quai Henle
nhanh lén day

]

Quai Henle
nhanh lén méng

e

,
)

Quai Henle

nhanh xuéng méng

2. Ong lugn gan

2.1. Tdi hép thu: 80% nudc dich loc, 70% Nacl, 90% Ca*™ HCO, , magié 100%
glucose, phosphat, acid amin (dich vao khoang Bowman giong hét huyét
tuong, chi khong c6 protein). Qua trinh tai hap thu 1a ddng thdm thau (d6
tham th&u khéng ddi tit ddu dén cubi 6ng lugn gin). Na* 1a ion chinh dude
tai hap thu, c6 tAm quan trong vé ndéng do, nhu cidu ning lugng va anh
hudng dén qué trinh tai hap thu khac.

~ Tai hap thu Na* thu dong (theo chénh léch hoa hoc, theo chénh léch dién thé)
ma Na' tit 1ong 6ng vao té bao 6ng, hoéc chu dong khi bom Na* ra ngoai té bao
vao khoang ké; cin hoic khong cAn bom Na* - K* - ATPase dé d6i Na* 18y K'.

2.2. Bai tiét: cation hitu co (creatinine, cimetidine, quinidine) va anion hiiu
co (urate, keto acid, penicillin, cephalosporin, thudc lgi tiéu, salycilate, thudc
can quang.

2.3. San xuat amomoniac (NH3)

3. Quai Henle: gom nhanh xudng va nhanh lén.
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3.1. Tai hap thu:
NaCl (15 - 20% lugng Na® duge loc), nude (theo chénh léch nong d6 va

thadm thau K*, Ca*, Magié). Tai hap thu chu déng Na' nhd bom Na* - K* -
ATPase.

3.2. Hé théng nhén nguoc déng (counter current multiplier):

Khac v6i nhanh xuéng va phan mong nhénh 1én, phdn diy nhanh 1én khéng
cho nuée qua. Do dd, dich trong 8ng di ra tit quai Henle la nhugc trucng (100

- 200 mosm/]) va dich ké bao quanh quai Henle do vAy ma uu truong. Co ch&
nhéin nguge dong dude thiét lap, ca dich trong éng 14n khoang ke ving tuy
ngay cang uu truong khi cang di sdu vao tuy than. Uré c6 néng do €ao 0
vung tuy va gop phan tang trucng hic. Co ché nhéan nguge ddong bao gdm ca
qual Henle, 6ng gép viing vé va tuy, cdc mao mach (thdng) vasarecta.

4. Ong lugn xa (OLX)
4.1. Tai hap thu:

Ong lugn xa nhén dich nhuge truong tit quai Henle. Khac v6i phan giita,
nephron phan xa c6 ché néi gitta cac t& bao rat sat nhau va khé cho nude va
Na* qua, do dé duy trl chénh léch thdm th&u sinh ra & quai Henle. Tai hap
thu Na* & ong lugn gan chi khoang 5% lugng Na* duge loc. Can bom Na* - K*
ATPase d& bom Na® tu t& bao ong vao khoang k&; d long 6ng, Na* dude tai
hap thu nho protein van chuyén Na* - €7, dng luon xa hip thu nuée, K*,
HCO, va 14 vi tri chinh hap thu Ca™ nho hormon cdn giap va vitamin D.
Phan cudi dng lugn xa duge coi 1a mét phan néi ti&p, cing tai hdp thu Ca™,
dédc biét 1a tai hap thu Na* nhd aldosteron.

4.2. Bai tiét: H*, K*, Ca*™.
5. 6ng gop
5.1. Ong gop vung vo than:
Phén nay c6 2 loai t& bao: (1) t& bao chinh bai tist K va tham gia tai hdp
thu Na* nho aldosteron, (2) t&€ bao lién k&t tham gia diéu hoa toan - kiém.

Vi cac t€ bao chinh tai hdp thu qua mét bom sinh dién, hodc Cl” phai
duge tai hdp thu, hoie K* phai duge bai tiét d€ duy tri dién trung tinh. Téang
[K'] trong t&€ bao gidp bai tidt K* aldosteron lam ting hoat tinh Na* — K+
ATPase do tang lugng kénh K* va Na® md ¢ mang t& bao phia long ong
Aldosteron cling lam tdng manh ATPase bai tiét H* & bd phia 1ong ong cua té&
bao bidu md. Céc t& bao nay ciing ¢6 bom Na* - K* - ATPase phia long 6ng dé
tai hdp thu K*va bai tiét H*.

5.2. 6ng gop vung tuy thdn: 1a vi tri tac dung chinh ctia hormon chéng bai
niéu (ADH), con goi arginine vasopressin (AVP) ADH hoat hoa
adenylcyclase qua receptor V,. Tinh th&m nudc cia mang t& bao phia long
6ng hoan toan phu thude su hién dién ADH. M4t nude gy tang tiét ADH lam
cho mang té& bao phia long 8ng tang thdm nudc. Do d6, nhd d tham thiu,
nude duge rat ra khéi dich trong &ng gép dé€ vao mau qua ving tuy than va
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tao nén nudc tiéu cb dic (t61 1400 mosm/). Ngudc lai, @0 nudc tc ché tiet ADH
nén dich trong dng gop qua viing tuy khong 61 va van nhuge truong (100 -
200 mosm/l). Ong gép vung tuy cb chi y&u t& bao lién két chiu trach nhiém
lam toan nudc tiéu, H' duge bai 116t dudi dang acid (phosphate) va lon
ammoniwm. ADN (atrial natriuretic peptide) ¢ the lam giam tai hap thu Na™.
5.3. Vai tré 6ng gop trong duy tri tuy thén uu truong

Tinh thim khac nhau véi uré giita Sng gip ving vo va ving tuy chiém
t¢i mot nita tinh uu trudng vung tuy than. Ong gop vung vo dé thadm uré,
con éng gép vung tuy khong th&m uré. Khi c6 ADH, cac éng gép vung tuy
nim trong cung trd nén tham rhigu hon v6i uré. Nhu vay, khi ADH duge
£i6t, nude ra khoi dng gop va uré dudc 6 dac hon. Sau do, uré khuyéch tan
sau vao khoang ké ving tuy lam tang trudng luc 6 day.
6. B& may can cau than (juxtaglomerular apparatus)

oy
~

Cg quan nho nay trong m&i nephron gdm mdt phan biét hoa cla tiéu
dong mach dén (chda cac t& bao can cAu than trong thanh mach) va 0 cudl
phan day nhanh 1én qual Henle nim & vo than c6 macula densa. Cac t& bao
cin cAu than chita men rein va duge hé giao cAm chi phdi. (3iai phéng renin
phu thude: (1) kich thich giao cam B1 recephor, (2) thay ddi ap lyc thanh tiéu
dong mach, (3) thay d6i ap lyc thanh tiéu dong mach dén. (3) thay déi dong
Cl' qua mecula densa. Renin vao mau tac dung lén angiotensinogen (gan
sin xuat) tao thanh angiotensin I Decapeptid trd nay nhanh chéng duge
men chuyén (ACE) 6 phdi bién thanh octapeptid angiotensin 1L Angiotensin
11 c6 vai tro chinh trong diéu hoa huyét ap va bai tiét aldostenron. Cac t&
bao chia 6ng Jugn gan cé men chuyén ciing nhu receptor angiotensin II. Hon
nita, hinh thanh angiotensin II trong than lam ting tai hap thu Na’ g ong
lugn gan renin va angiotensin II cling dugce san xudt ¢ t€ bao ndi mach,
tuyén thugng than, nfo.

MBOW
mach

Ong lugn gan Ong lugn xa
Céu than 65-75% 5%

el \/ T

s N; quanh
> Na * a éna
Quai Heulé H* + HCOz 1+

3

“*nhanh lan
15-20%

Carbanic

6”9 gép anhydrase

H.O + CO,
H+

Hinh 10.2 Tai hap thu Na* & nephron Hinh 10.3 Bai tiét H' va tai hap thu
HCO, va K* ¢ ong gop vung v
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iao |
mach

quanh
dng

Na'K’, ca” PC;”
Glucose

H.O Acid amin

Uie acid uric

2K

11

=K
NHK"

= Chi dong ._ Hinh 10.5. Tai hdp thu dng
Na' Itgn gan. Bom Na*™ - K* -

—> Thu ddng A0 ATPase cung cap nang
(— Lérlc_e lugng cho tai hdp thu nhd

duy tri néng dd Na’ thap

Hinh 10.4 Van chuy&n chd yéu & 8ng than trong té bao.

Il. HUYET BONG HOC CUA THAN

Chiic nang théan lién guan chét ché véi luu lugng mé&u than. Than 1a cd
quan duy nhét ¢6 tiéu thu oxydo luu lugng mau quyét dinh. Mau dén than
chiém 20 - 25% luu lugng tim.

Do thanh thai moét chét qua than la lugng méau duge hoan toan lam sach
chat d6 trong don vi thai gian (phit).

1. Luu lugng mau than (LLMT)

1.1. Luu luong huyét tuong than (LLHTT): duge do bing d6 thanh thai acid
paraaminohippuric (PAH). PAH duge 1am sach gan hoan toan chi mét l4n
qua than (vita dugc loc 6 cdu than viia duge bai tiét G 6ng than).

Nguyén 1y do theo phuong trinh Fick.

Ux.V

e LLHTT=
RAx - RVx
UxV: t6c d0 thai trit chat x
RAx: ndéng dd trong dong mach cia chat x
RVx: néng d6 trong tinh mach caa chét x
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Véi PAH, RVx = 0 vi khong ¢6 thanh thai ngoai than PAH
Upaux V
e LLHTT = D% thanh thai PAH= —— (ml/phit)
Pran
V: lugng nudc tiéu ml/phit
Uy : nong 4o PAH nude tiéu (mg/ml)
P, : néng d6 PAH huyét tuong (mg/ml)
1.2. Luu luong mau thén
LLHTT
« LLMT=

1 - Hematoerit

1.3. Thén loai trit 90% PAH nén do thanh thai PAH do luu lugng huyét
thanh than thap hon thyc t& khodng 10%. O ngudi 1,72 m?, Iuu lugng mau
than khoang 1200 ml/phdt va luu lugng huyét thanh than khoang 600
‘ml/phut. Phén b luu higng mau & than 80% & vé than (400 - 500
m1/100g/phit),15% & 18p tuy néng va 1 - 3% & 16p tuy sdu do luu lugng mau
than bing xenon hoc krupton dong vi phéng xa. Tée d6 dong mau chay &
ving tuy cham (15 mV/100g/phut) dé tao 4o chénh thdm thiu nham cb dac
nudc tiéu (300 mosm/kg nude & vung vo, 1200 mosm/kg nude § viing tuy siu).
Dai 1t va vo niéu trong suy than cdp thi 70% la do giam luu lugng méau than
va phéan bd lai lugng méau tit viing vo néo vung gAn tuy va ving tuy than.
2. Mirc loc cau than (MLCT)
2.1. Thuong do muc loc cdu than dé danh gia chitc ning than trong lam
sang. Nguyén téc la do do thanh thai cia mot chat duge loc qua cau than
nhung khong duge tai hip thu hogc bai tiét & ong than.
2.2. ¢ thanh thdi Inulin, mét fructose polysaccharid (trong lugng phén tu
5000)
UinxV
Cin = = 120 ml/phut
Pin
Cin: 48 thanh thai Inulin (mV/phut)
Uin: ndng d6 Inulin nudc tiéu (mg/ml)

~ Pin; ndng d¢ Inulin huyét tuong (mg/ml)
V: lugng nudc tiéu (ml/phut)
Han ché Cin 13 khong thye tién, phai truyén Lién tuc Inulin.
2.3. D6 thanh thai Creatinin ngi sinh: Creatinin 13 san phdm phan huy
phospho creatin tit cd xucng. Vi mét lugng creatinin duge bai tiét 6 6ng than,
nén két qua cao hon 10% so véi Cin.
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UerxV
Cer =

Per

Cer: d6 thanh thai Creatinin

Uer: creatinin nudc tidu

Per: néng d4 creatinin huyét tuong

V: Lugng nudc tiéu (ml/phiit)

2.4. DS thanh thai uré: khong tin cay danh gia mic logc cau than vi uré duge
t4i hap thu nhiéu ¢ dng than.

2.5. Péng vi phong xa Cr” - EDTA (chronium - labelled ethylen diamin
tetracetic acid): tiém tinh mach réi tinh tdc do bién mat ddng vi phéng xa
khéi mAu mau 14y vao 2 va 4 gid sau tiém, rit chinh xac va khong cAn giil
nudc tiéu.

3. Phan so loc:

Du luu lugng huyét thanh than rat 16n nhung chi mét phin duge loc va ti

1& d6 goi 1a phan s3 loc.
MLCT Cin 120 ml/phut
Phan s8 loc = = = = 20%
LLHTT  Cpar 600 ml/phit
- Mt loc cdu than phu thude vao truong luc ca tiéu dong mach dén 14n
tidu dong mach di. Gian tiéu ddng mach dén va co tiéu dong mach di lam
tang phén sd loc va duy tri mdc loc ciu than, ngay ca khi Iuu lugng huyét
thanh than giam.
4. Cac co ché diéu hoa luu fugng mau than
4.1.Tu diéu chinh néi tai:

LLMT hing dinh trong khodng huyét 4p déng mach trung binh 80 - 180
mmHg. Trong khoang nay, mic loc cdu than tang song song véi luu lugng
méu thin thudng giam khi huyét ap trung binh < 70 mmHg va mitc loc cau
than ngiing khi huyét ap trung binh <40 - 50 mmHg. Co ch& ty diéu chinh la
do thay déi stic can tiéu dong mach d&n va tiu dong mach di. Khi giam
huyét ap, tiéu déng mach dén gian va tiéu dong mach di co lam ting phan s
loc khi huyét ap tang, tiéu dong mach dén co 1am giam phan s8 loc. Co ché
tu didu hoa y6u di khi dung thudc gidn mach (acetylcholin, dopamin,
prostaglandin, tc ch& Ca™).

4.2. Can bédng 6ng - cdu than va feedback

Thay d6i téc 46 dong chay trong 6ng than lam anh hudng dén miic loc clu
than. Ting dong chay lam giam mic loc cdu than va ngudc lai. Feedback ong -
céu than c6 thé duy tri mifc loc cdu than hdng dinh trong mét khoang réng ap
e tudi mau. Maculadensa hinh nhu tham gia feedback do lam thay déi
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trudng lye tiéu dong mach d&n va tinh th&m mao mach cau than. Angiotensin
11, giai phong tai chd adenosin c6 the ciing lién quan dén feedback.
4.3. Diéu hoa thé dich:

Tuy thugng than sén xuft adrenalin g&p 10 lin noradrenalin. Liéu thap
adrenalin va noradrenalin gy tang huyét 4p lam giam luu Iugng mau thap
con miic loe cdu than khoéng d8i (do co tiéu dong mach dén va di nhu
nhau), liéu cao gy giam luu lugng mau than va muc loc cdu than. Dopamin
lidu 1-3 meg/kg/phut kich thich receptor dopaminergic giy gian mach thén
lam tang luu lugng méau va muc loc cAu than va tang bai tiét Na’ (do tai phan
b6 mau trong vo than), liéu >10 meg/kg/phit kich thich receptor va kich thich
giao cam. Hé renin - angiotensin - aldosteron dnh hudng dén Renin lam tang
ham luong Na’ dich &ng than, tang catecholamin, kich thich giao cam, tang
ap luc long tiéu dong mach dén. Angiotensin 11 gay co mach manh.

4.4. Piéu hoa than kinh: Mach mau than co nhiéu sgi giao cam tit T, — L,
phan bd qua dam r6l tang va than; khong c6 chi phoi thAn kinh gidn mach
va pho giao cam & than. Tang trudng luc giao cdm do sbc, mit mau, dau
lanh, ging sdc... s& gay €O mach. Luu lugng méu thén ludn duge ty diéu
chinh dé duy tri mau loc cdu than khi stress nhe, luu lugng méu than giam
nhe nhung muc loc ciu than duge duy tri do co tiéu dong mach. Khi stress
manh (ghy mé, thiéu oxy, s6c) gy giam manh luu lugng mau than va (kich
thich giao cam).

4.5. Phan b6 luu lupng mau thén

Khoang 80% luu lugng miu than d&n cac nephron viing vo, chi 10 - 156%
d&n nephron vang gin tuy. Trong mot 6 tinh huéng c6 tinh hubng c6 tal
phan b luu lugng méu thén tit ving v& sang vang gan vd. Kich thich giao
cam, tang catecholamin, angiotensin 11, suy tim gay tai phan bd luu lugng
mAu than sang ving tuy. Sy tai phan bd lwu hugng mau than nay co veé két
hgp véi gitt Na trén lam sang.

1. ANH HUGNG CUA GAY ME DOI VOI CHUC NANG THAN

1. Mé toan than 1am giam luu lugng mau than, giam mic loc cu thén, giam
bai tiét dién giai va giam lugng nudc tiéu. Té tuy s6ng va ngoai mang cung
cling giy giam nhu trén nhung miic d6 phu thudc phong bé& giao cAm (bing
1/3 - 1/2 mé toan than). C6 nhiéu yéu td lién quan: thoi gian mo, thdi gian
mé, tinh trang tim mach va than, khoi lugng tuan hoan trudc va trong m,
¢An bing nudc - dién giai, 46 mé sdu...Chic nang than giam c6 hdi phuc sau
vai gio dén vai ngay.

2. Tac dung gian tiép cia thudc mé

2.1. Tudn hoan:

¢ ch& cd tim, tut huyét 4p gdy co mach ba trit. Ether, cyclopropan gay
tang catecholamin lam co mach. Halothan, enfluran, isofluran, thiopentan
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gdy ting nhe siic cdn mach than dé b trit gidm huyét 4p nén lam giam miic loc
cau than droperido) tc ché a, nén dé phong duge tai phan bd mau trong than.
2.2. Than kinh giao cdam

Té tuy séng va ngoai mang cung it gy thay déi chie ning thian néu
huyét ap duge duy tri bing truyén dich. Mé néng, dau khi mé, chan thuong,
Uc ché tudin hoan do thude mé, thidu oxy va toan mau gdy kich thich giao
cam lam giam luu lugng mau than va miic loc cAu than.

2.3. NGi tiét:

Hormon tang trudng va hormon giap trang lam tang mic loc cAu than;
hormon c4n gidp vA ADH tham gia diéu chinh chie ning ong than. Tac dung
ndi tiét anh huéng dén tuin hoan nén anh huéng dén than. ADH, Renin -
Angiotensin - Aldotenson, adrenalin, noradrenalin quan trong trong bai tiét
nudc - dién giai va hiu lugng mau than.

3. Tac dung true tiép cta thudc mé

2 - 8 MAC cia methoxyflurane va halothan e ché van chuyén acid hiiu
cd (PAH), do florid (F") gy nén. Tac dung truc tiép 13 nhd so véi tac dung
gian tiép.

4. Mét s6 thude cé déc tinh véi than (tac dung cham).

Methoxyfluran gidi phéng F~ khi chuyén hoa, giy tic ché qua trinh
chuyén hoa t& bao than, lam thay d6i kha nang c6 déac va pha lodng nudc
tiéu, t& bko &ng lugn gin c6 thé phu va hoai tit (F~ can trd van chuyén CI ).
Aminozid, cephalosporin, thuée can quang... cing ddc véi than.

5. Thd may: giy roi loan huyét ddng, kich thich giao cam, thé dich (Renin,
ANP, ADH... dan dén giam lugng nuéc tidu, gidm bai tigt Na’, gidm mitc loc
cAu thin, gidm luu lugng mau than, gidm d6 thanh thai thim thau.

IV. BAO VE THAN

1. Xac dinh cac yéu t6 nguy cd: D& suy than cdp sau mé
— MBS tim: trén 70 tudi, suy than truée mé, thdi gian chay tim phdi may
dai, luu lugng tim thap kéo dai.
~  Mb dong mach ch bung: suy than trudc mé, chup déng mach truge
md, thi€u mau than do kep dong mach chu, chay mau.
2. Thudc kich thich dopaminergic (dopamine, fenoldopam, dopexamine):
kich thich DA, géy gidn mach than va mac keo (Iam ting nude tiéu, ting bai
tiét Na’), kich thich DA, gay dc ché gidi phéng noradrenalin & sgi giao cam,
gidn mach dong mach vong cung va ti€u dong mach dén (lam tang thai Na* ¢
OLGr), Gc ché feedback 6ng - cAu than. Dopamin lam loi tidu, ting thanh
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thai creatinin va dugc dung bao vé than trong kep dong mach chu, ghép gan,
ghép than, sau md tim.

3. Thudc 1gi tiéu: gian tiéu dong mach dén qua prostaglandin (Furosemide),
tic ché tai hip thu cac chit nén lam giam tiéu thu oxy va giam tén thudng do
thidu mau (Furosemide), bao vé ti lap thé (Furosemide), tc ché& feedback ong
- cAu than (Furosemide), tdng dong chay trong ong than tranh tdc do manh
vun t& bao (furosemide, mannitol, giam phu t& bao dng than do thi€u mau
(furosemid, mannitol).

D6 1a nhiing tac dung trén li thuyét, that ra mannitol va furosemid gay
mat mudi nudc, 1am gidm khoi lugng tudn hoan nén khong bao vé dude than.
4. Bio vé chifc ning than trong mé

_  Tinh trang tudn hoan t8i uw:+++++

_  Bu nude, mudi toi uu: +++

— Nopamin liéu thap: + (co thé tac dung qua tuin hoan)

—  Furosemid, mannitol.

DRMM quanh 6ng than
B S _—
o TOM dén Nhanh J Mao
PM tiéu thuy lén L mach
day | -~ - quanh
T — on
PM véng cung #,:3; o °

PM lign thiy

' >
Na* — N
K'— "

Bo Vasa recta

S~— j Hinh 10:7.Téi hap thu Na va Cl & nhanh
|&n (phan day) quai Henle. Protein van
Hinh 10.6. Cung cdp mau cho than chuy@n c6 4 vi tri gan
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11. SINH LY GAN VA GAY ME HOI sUC

Nguyén Qudc Kinh

Gan la ¢ quan 16n nhét cia co thé (ning khoang 1500 - 1600g 3 nguol
16n) va c6 rat nhiéu chitc ndng phic tap ¢6 lién quan dén nhau. May mén vi
gan c¢6 du trit chitc nang 16n nén it gap roi loan chiic ning gan ¢4 ¥ nghia
lAm sang sau gy mé va phau thuat. Cac r&i loan d6 chit yéu théy & bénh
nhan bi tdn hai gan tit trude hodc c6 cic phan tng hiém theo co dia.

I. GIAl PHAU CHUC NANG GAN

1. Day chéng liém

Diy ching liém tach gan thanh thuy phai va thuy trai, gidi phau ngoai
khoa lai chia gan dya vao su cung cdp mau. Do do, diém chia do6i ddng mach
gan va tinh mach ctia xac dinh thuy phai va thuy trai. Cac thuy chia tiép
thanh phan thuy rdi ha phan thuy (tong cong c6 8 ha phén thuy). Dong
mach gan tach ra ti dong mach than tang thanh dong mach gan chung ol
dong mach gan riéng. Tinh mach clta din mau tif cac tang trong & bung
(dudng tidu ho4, lach, tuy, tii mat) vé gan.
2. Gan dugc tao thanh tir 50.000 - 100.000 ddn vi giai phau goi la tiéu thuy.
M&i tiéu thuy gdm céc dia t& bao gan xép hinh truc bao quanh mot tinh
mach trung tAdm tiéu thuy. Cé 4 - 5 beé cia (portal tracts) vay quanh méi tiéu

-

thuy. Cac bé cita gobm cac tiéu déng mach gan, tiéu tinh mach cua, cac mat
quan, bach mach, than kinh. Nguge véi tiéu thuy, mét don vi chiic ning cua
gan goi 12 mét chum (acinus) gobm mot bé cua § gitta va cac tinh mach trung
tam tidu thuy & ngoai vi. Cac t& bao nim sat bé clia (vung 1) duge oxy hoa
tot, con cac té€ bao nim sat cac tinh mach trung tdm tiéu thuy (ving 3) nhin
{t oxy nhat va dé bi tén thuong nhat.

3. Mau tidu ddong mach gan va tidu tinh mach cita tron 1an ¢ cac xoang mau
trung gian, cic xoang nay ndm giita cac dia t& bao gan va c6 chitc ning nhu
mao mach va duge 16t bdi t& bao ndi mach va dai thyc bao (con goi 1a té& bao
Kupffer). Khoang Disse nam gita cac mao mach xoang gan va cac t& bao
gan, Mau tU cac tinh mach trung tam tiéu thuy d6 vé tinh mach trén gan
(phai, gitta, trai; r6i d6 vao tinh mach chu dudi.

4. Cac mat quan bit ngudn gilta cac t& bao gan ¢ mdi dia va tap hgp lai
thanh cac ong mat. Trong cac dia t& bio gan c6 nhiéu dudng bach huyét va
thong v6i khoang Disse...
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5. Gan c6 cac sdi than kinh giao cam (T; - T,,) pho giao cam (ph€ vi phai va
trai) va ca cac soi tit than kinh hoanh phal Mbt s6 s¢i than kinh tu dong noi
synap & dam roi tang, mot s§ s¢i dén théng gan qua than kinh tang hodc cac
nhanh phé vi. Phan 16n cac sgi cam giac dén gan ciing cac sdi giao cam.

Khoang Disse Mat quan

Tinh mach trung tam

) Xoang gan

\ :/ Té bao gan

‘/ Kupffer
? a\ N
gl s\'"..-

Nhanh déng Nhanh tinh
mach gan mach clfa

Tan cung |} =
bach huyelrmj

/
Bach mach

éng mat

Hinh 11.1 Tiéu thuy gan

Tinh mach chl

Tinh mach
trén gan

Béng mach gan
Bang mach chl

Xoang gan Dong mach than tang

Mao mach

Hinh 11.2 Luu lugng mau gan

Il. CAC CHUC NANG MACH MAU CUA GAN

1. Luu lugng mau gan (LLMG)

1.1. Luu luong médu gan chiém 25% luu lupng tim (khoang 1500 ml/phiit) &
ngudi 1én tie khoang 100 ml/100g gan/phut), trong dé 1/3 tit dong mach gan
va 2/3 tif tinh mach ctta. Mau d6ng mach gan gidu oxy hon nén cung cédp
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A5% - 50%, con méu tinh mach cta (¢6 Svoz ~ 85%) cung cap 50 - 556% nhu
ciu oxy gan. Mau tinh mach cta con chita nhiéu chat dinh dudng (va thudd)
hé&p thu tit rudt. Khi thdt ddng mach gan, c6 hién tugng "déng mach hoa tinh
mach clta", titc 1a ting lugng oxy mau tinh mach ctta. Gan lanh chiu dugc
ngit cung cip méu tam thi tit dong mach gan va tinh mach ctta (30 phut 3
chd). O ngudi, co thé thit dong mach gan d8 cAm mau trong md. O gan bénh
1y, nght mdt trong hai ludng mau trén co thé gay hoai ti t& bao gan.

1.2. Co ché ty didu chinh lu jupng mau gan

1.2.1. Tai gan:

_ Ty diéu chinh ap lyc - luu lugng méu gan: 4p luc dong mach gan
bing huyét ap, khi huyét ap tang thi sdc can dong mach gan cing
tang nén luu lugng miu gan khong d6i. Lugng mau tinh mach cua
chit yéu dén tit rudt (70%) va lach (30%) nhung ap lyc tinh mach clta’
it thay 461 (binh thudng 6 - 12 mmHg) dé tranh can trd mau dén t
rudt va lach. Ap lye tinh mach trén gan tang (do suy tim) gy co dng
mach gan va giam lugng méau qua hé déng mach gan, nhung lal gay
gidm stic can ¢ hé tinh mach cua.

—  Quan hé dong mach gan - tinh mach clia: tang lvu lugng mau hé nay
]am téng sfic can & hé kia dé duy tri luu lugng mau gan khéng déi,
nhung co ch& nay khéng hidu qua néu tic hoan todn mjt ludng mau.

_  Thanh phan mau tinh mach ctia va dong mach hé théng ciing anh
hudng luu lugng mau gan: Thiéu oxy dong mach (PaO, < 30 mmHg)
lam ting gip dbi sdc can dong mach gan (con tang oxy méu thi
khéng anh hudng), uu than va toan mau lam tang luu lugng mau
tinh mach clta v dong mach gan (nhuge than va kiém mau c6 tac
dung ngudc lai). ' ‘

1.2.2. Ngoai gan

_ Dong mach gan c6 receptor co mach o, clng nhu gidn mach B: va
DA, (dopaminergic) . Tinh mach cua chi ¢6 receptor o, va DA,. Kich
thich giao cam giy co dong mach gan va mach mac treo dén dén giam
d5t ngodt luu lugng méu gan va kh6i lugng tuén hoan, va 80% lugng
mAu trong gan bi d4y ra trong vong 20 gify.

_  Tiém adrenalin vao dong mach gan gy co mach ban dau (kich thich o)
réi gian mach (kich thich B), con tiém adrenalin vao tinh mach cda
chi gay co mach (kich thich «). Dopamin it ¢6 tac dung trén tuan
hoan gan. Angiotensin 11 gay co mach manh dfng mach gan va tinh
mach clta 1am giam nhidu luu lugng méau gan. Vasopressin gay co
dong mach gan (1am gidm site cdn tinh mach ctia) va co mach mac
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treo (lam giam luu higng mAu tinh mach clta) nén duge dung diéu tri
tang ap luc tinh mach cua.
2. Chirc nang du trir mau

Ap luc tinh mach ctia chi 6 - 12 mmHg nhung sitc cdn thdp cua cac xoang
mau trong gan cho phep luu lugng mau kha 16n chay qua tinh mach cia. Do
vay, nhiing thay d6i nhd vé truong luc tinh mach trén gan (va ap hic) ¢ thé
din dén thay ddi 1én thé tich mau chia trong gan lam cho gan déng vai tro
binh du tri mau.

Binh thudng gan chita khoéng 450 ml mau (10% khéi Iugng tuan hoan).
Giam ap lue tinh mach trén gan (khi mat mau) cho phép miu tit tinh mach
trén gan va xoang mau trong gan cthen vé tinh mach trung udng va lam
tang khéi lugng tudn hoan téi 300ml. O bénh nhén suy tim 4 mau, ting ap
luc tinh mach trung uong truyén dén tinh mach trén gan va mau @ lal gan
(t6i 1 lit mau). Trong md gan, nén gitt ALTMTU < 5 cm H,0 dé giam mat mau
3. Chirc nang lam sach mau

Cac t& bao Kupffer 16t cac xoang mau trong gan thudc hé lién vong néi
mac, ¢6 chitc nang thyc bao, xit 1y cae khang nguyén cing nhu phong thich
cac protein, enzym, cytokm va cac trung gian hoa hoc khac. Tinh thyc bao nay
givip loai bd cac vi khudn khu trd va ndi doc t6 vao dong mau qua tuin hoan
ctia. Cac xac t& bio, virus, protein va tiéu thé trong mau cling bi thuc bao.

INl. CAC CHUC NANG CHUYEN HOA CUA GAN

1. Chuyén hoa carbonhydrat

Tat ca cac t& bao déu dung glucose dé san xuat nang lugng dudi dang
ATP. Gan quan trong dé duy tri glucose mau, 1a noi du tri glucogen tu
glucose h&p thu sau biia 4n. Khi glucose mau giam, gan giang hoa glycogen
(glycogenolysis) dé nang glucose mau. Dy trii glycogen d gan chi 70g con
tiéu thu glucose khoang 150g/ngay nén kho du trit glycogen chi du 12 gld
Sau giai doan nay, cAn dén tdn tao glucose (gluconeogenesis) dé cung cip
khéng gian doan glucose cho cd thé. Gan ciing 14 noi duy nhit tao glucose tu
lactat, pyruvat, amino acid, va glycerol. Qué trinh tin tao glucose cua gan
chiu trach nhiém duy tri glucose méau binh thudng. Glucocorticoid,
catecholamin, glucagon, hormon glap trang 1am ting con insulin thi dc ché
qua trinh tan tao glucose. M3 xé giy tiét cAc chdt lam tang glucose mau
nhung vin ¢6 thé giap ha glucose mau & bénh nhan suy gan va tré nhé (nhin
déi truée mé, giam du trit glycogen gan.
2. Chuyén hoa md

- Khi kho du trit carbohydrat da diy, gan chuyén carhohydrat va
protein du thita qua 4n udng thanh md. Cac acid béo tao thanh nhu
vay dugc dung ngay dé cung cAp ning lugng hodc dy trit & t& chiic md
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hoac gan dé dung sau nay. Trl héng cau va tuy than chi dung
glucose, con hau hét cac t& bao dung truc tiép acid béo lam ngudn
nang lugng. Cac té& bao than kinh binh thuong chi dung glucose
nhung sau vai ngay nhin déi c6 thé chuyén sang dung acid béo lam
ngudn ning lugng.
_ Acid béo 1y tit md dude oxy hoi thanh acetyl coenzym - A (acetyl -
- CoA) rdi lai oxy hoa t1€p qua chu trinh Krebs tao ATP. Acetyl - CoA
ciing duge gan dung 48 sin xuat cholesterol va phospholipid ¢an cho
t&ng hop mang t€ bao khép co thé. Tong hop lipoprotein 8 gan ciing
quan trong trong van chuyén lipid mau.
3. Chuyé'n hoa protein

—  Khéng c6 chiic nang chuyén hoa protein cha gan, chi trong val ngay
g thé sé chét. Cac budc chuyén hoa gbm (1) khi amin cua acid amin (2)
téng hgp uré (d€ thai NH, tu phan ung khu amin), (3) chuyén déi
gilta cac acid amin khong can thiét, (4) t6ng hgp protein huyét tuong.

_  Amoniac (NH,) tao thanh tu khit amin (ho#c do vi khudn san xuit va
hap thu tu rudt, it doc vai to chie. Gan k&t hop 2 phan tit NH, véi
CO, thanh uré dé khuéch tan khéi gan va thai qua than. Do 6, trong
suy gan thi uré mau c6 thé giam nhung NH, ting va dugc do dé danh
gia mic d6 nang.

_ Albumin: chi do gan sn xuft va chi€ém 15% lugng protein gan san
<uit. Albumin mau chiém 40% lugng albumin toan cd thé va chiu
¢rach nhiém duy tri ap luc Kkeo ctia mau va 1a protein chti yéu gén va
van chuyén nhiéu hormon va chc thudc i md va acid nhu: barbituric,
benzodiazepin, dong morphin. Do d6, thay 481 néng a6 albumin mau
6 thé Anh hudng dén nong 0 khéng gén albumin va cd hoat tinh
dugce ly.

— @, - glyco protein dudgc sin xudt & gan rdi vao mau. a, - glyco protein
ghn voi chat liém nhu thudc gidn cd, thude té, thude chen béta, mot
s5 thudc ho morphin. Trd y&u t& VIII va Von Willebrand, tat ca cac
y&u t& dong méau dude gan oan xudt. Khi ti 18 cac yéu £6 nay trén 30 -
50% muc binh thudng thi khong ¢hiy 161 logn dong mau trén lam
sang. Co cac yéu td dude téng hop khong phu thudc vitamin K (V, XI,
X11, X111, Fibrinogen) va phu thudc vitamin K (1, V11, XI, X). Thigu
yéu to 11, VII, IX, X gay kéo dai thol gian prothrombin (ding danh
gia chiic nang gan). Vitamin K do vi khudn rudt tao nén va hap thu
qua rudt nho mudi mat do gan bai tigt. Thidu vitamin K do giam chic
nang gan, tc mat, khang sinh diét vi khudn rudt, dung coumarin...

_ Pseudocholinesterase mau giam khi suy gan. Men nay thuy phéan
succinylcholin va thudc té loal ester.
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—  Gan ciing san xuft cac protein guan trong khac nhu chét dc ché

protease (anti thrombin III, a, - anti.plasmin, o, - anti trypsm)
protein van chuyén transf erin, haptoglobin, ceruloplasmin), b6 thé,
protein phan tng C (CRP, amyloid A).

4. Chuyén hoa thudc

Gan 14 vi tri chinh d€ chuyén hoa va loai trit thudc nhd t& bao gan c¢6
nhiéu hé men, néi chung bién thudc thanh chat it hoéc hét tac dung,
it doéc hon, d& tan trong nude dé thai qua nudc tiéu va bai tiét qua
mat. Sinh chuyén hoa thudc ¢ gan thudng c6 hai loai phan ing, phan
{ing phase I bién d6i cac nhom hoa hoc c6 hoat tinh qua cac men oxy
hoa da nang hodc hé men cytochrome P - 450, dan téi oxy hoa khu,
khtt amin, oxy hoa lutu huynh, khit alkyl, methyl hoa ( barbiturate va
benzodiazepin bi bat hoat bing phase I). Phan tng phase II ¢6 thé
sau hodc khéng sau phase [, 14 phan tng k&t hgp thude vé
glucuromid, sulfat, taurin, glycin va cac hop chat k&t hop dé loai trit
qua nude tiéu hodic mat.

Cam dng men: mdt s6 men gan (dic biét hé cytochrome P - 450) hoat
dong manh 1én khi dung ethanol, barbiturat, ketamin, benzodiazepin,
corticoid, khang histamin... nén bénh nhéan chiu duge liéu thudc cao
hon vi gan chuyén hoa thudc manh hon. Cam ng men thudc nay cb
thé gy dung nap chéo (cross - tolerance) vl thudc khéc cé cling men
chuyén hoa.

Déi khi phan (ng phase I tao thanh cac cht tac dung manh hon hoéc
doc hon véi té bao (acetamlnophen isoniazid, ¢6 thé ca halothane).
Thudc mé ho halogen ¢6 chuyén héa & gan tao thanh flo vé co (F) véi
nong do6 co thé doc véi than (methoxyflurane duge chuyén hoa 50% &
gan, halothan 20%, enfluran 2%, isofluran 0,2%).

Chuyén hoa mét s& it thudc (lidocain, morphin, chen B) phu thude
nhiéu vao luu lugng mau gan vi c6 mtc d6 cao hdp thu thude tit tudn
hoan vao gan. Do vay, giam mic thanh thai chuyén hoé cac thude
nay thudng phan 4nh giam luu lugng méau gan hon la réi loan chie
ning té& bao gan.

Thudc chen f (propranolol) sau khi udng sé theo tinh mach cua vao
gan, dudc gan chuyén hoa phén 1én, chi con phan rit nhé trong mau
con tac dung. Khi suy gan hodic néi tinh mach cia -chu thi de bi doc
do thudc téi tudn hoan chung nhiéu .

5. Chuyén hoa cac chit khac

Gan quan trong trong chuyén hoa hormon, vitamin, mudi khodng. Gan
tao triiodothyronine (T,) hoat tinh manh hon tit thyroxin (T,) va gan cling
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giang hoa hormon giap trang. Gan 1a vi tri chl yéu dé giang hoa insulin,
hormon steroid (estrogen, aldosteron, cortison), glucagon, ADH. T€ bao gan
12 khu dy tri chinh cho vitamin A, B,,, E, D. Transferin, haptoglopin quan
trong trong chuyén hoa sét, con ceruloplasmin trong chuyén hoa déng.

IV. CHUC NANG TAO MAT VA BAI TIET

~  Mait quan trong trong hap thu m3, bai tiét bilirubin, cholesterol va
nhidu thudc. C6 cac cd ché tao mat: (1) loc tham thiuy, (2) van chuyén
jon nhd Na* - K* ATPase, (3) van chuyén Na* va HCO1 nhd secretin.
Cholescystokinin (mdt hormon do niém mac ruét giai phong khi ¢co
md va protein) lam co bép tdl méat, gidn co thét Odd1 va diy mat vao
ruot non.

—  Acid mat va hdp thu: md acid mat do t€ bao gan tao thanh tu
cholestercl, né lam dé hdp thu md va cac vitamin tan trong mé
(A,D,E K) vi kho du trit c6 han nén sau vai ngay ¢6 thé thidu vitamin
K gay roi loan déng mau (thleu prothrombm VII, IX, X).

_  Bai tiét bilirubin: bilirubin 14 chat chuyén hod cudl cung cia
hemoglobin (do giang hoa vong heme ¢ dail thuc bao; mdt hugng nho
do huy myoglobin va men cytochrom. Bilirubin trong mau (dang ty
do) rit ai md, duge albumin van chuyén dén gan dé két hop va bai
tiét theo mat xudng rudt. Tang blirubin méiu dang chua két hop 1a do
tang san xuit bilirubin (tan mau...) hodc di tat bam sinh & gan. Treé
so sinh c6 hé men gan chua trudng thanh nén bi vang da sinh 1y.
Tang bilirubin mau dang két hgp gép trong suy gan, tic rudt.

V. CAC XET NGHIEM CHUC NANG GAN

Céac xét nghiém chiic ning gan thudng lam vita khéng nhay, vita khong
dic hisu. Transaminase mau phan anh sy toan ven t& bao gan han la chic
nang gan. Chi ¢6 hal xét nghiém thudng ky thuyc sy do chic ning téng hop
cla gan: albumin méu va thdi gian prothrombin (PT). Tuy nhién vi gan c
du trit 16n vé chiic ning nén c6 thé xo gan ma chi ¢6 it hodc khong cé xét
nghiém bat thuong. Khong c6 xét nghiém nao phan dng toan bd chitc nang
gan ma mdl xét nghiém chi phén anh mdt khia canh va phai duge phan tich
cung véi cac xét nghiém khac va lém sang.

Dua vao xét nghlem ¢6 thé chia cac b&t thuong cua gan thanh réi loan
nhu mé (din dén réi loan chie ning t& bao gan) va rdl loan tdc nghén (anh
hudng bai tiét cac chit qua dudng mat).

1. Bilirubin mau

Bilirubin toan phﬁn (két hgp va khong két hop) < 1,5 mg/dl (< 2,5 pmol/l)
phan anh can bing san xuit va bai tiét qua mét. Vang da rd trén 1am
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sang khi bilirubin toan phén trén 3 mg/dl. Tang cht y&u bilirubin két hop
(>50%) kém theo tdng urobilirubin niéu va phan 4anh réi loan chitc ning té
bao gan, @ mat trong gan, tdc mat ngoai gan. Ting chit yé&u bilirubin khéng
két hgp gip khi tan mau hodc di tat méic phai trong bAm sinh vé phan dng
k&t hop bilirubin.

2. Transaminase mau: Cac men nay dudc nha vao tuan hoan khi t&€ bao gan
t6n thudng hodc chét Aspartate amino transferase (AST) tite 13 glutamic
oxaloacetic transaminase (SGOT) ¢6 ¢ nhiing t8 chitc (gan, tim, c¢d xuong,
than). Alamine aminotransferase (ALT) tdc 14 glutamin - pyruvic
transferase (SGPT) c6 chl yéu & gan va dac biét hon cho réi loan chiic nang
gan. Binh thudng AST va ALT duéi 35 - 45 don vi/l. Téang nhe AST va ALT
(< 300 don vi/l) gdp trong G mat hode ung thu di cdn gan. Mic d6 tdng ndi
chung it tudng quan véi mic tén thuong gan.

3. Alkaline phosphatase mau

Alkaline phosphatase dude san xuit 6 gan, xudng, rudt non, than, rau
thai va dude tiét vao mat. Binh thudng hoat tinh alkaline phosphatase 45 —
125 don vi/l. HAu hé&t men nay trong mAu la t¥ xuong nhung tic mat thi
nhiéu alkaline phosphatase dudc téng hop va nha vao tudn hoan. Téng nhe
(ti 2 14n) gap trong tén thudng t& bao gan hoic ung thu di cin gan, tang cao
hon néi 1én 1 mat trong gan hodc tic mat. Tdng alkaline phosphatase con
gip trong khi c6 thai, bénh xuong.. vd cidn thi thém - y glutanyl
transpetidase (binh thudng 10 - 40 don vi/l, d8 loai trit nguén tang alkaline
phosphatase ngoai gan (0 bénh nhan khoéng mang thai, c¢6 thé do 5 -
nucleotidase hodc leucin amino peptiodase thay cho y - glutamyl
transpeptidase).

4. Albumin huyét thanh

Binh thudng 3,5 - 5,56 g/dl. Vi Tl,2 khoang 2 -3 tuin nén albumm mau
ban ddu khéng giam did bi bénh gan cap tinh,albumin mau < 2,5 g/dl néi 1én
bénh gan man hosc suy dinh dudng. Mat nhiéu albumin qua than (hoi
chiing than hu) hodc qua dudng rudt ciing gay giam albumin mau.

5. Ammonia mau: ting nhiéu NH, mau phan anh réi loan téng hdp uré &
gan tic tén thuong t& bio gan (binh thudng 47 - 65 pmol/l). Chi cé méi tuong
gquan khong chit ché giita NH, déng mach va bénh nio do gan.

6. Thoi gian prothrombin (PT) binh thuong 11 - 14 gidy (phu thudc vao
ching) va do hoat tinh ctia fibrinogen, prothrombin, y&u t& V, VII, X; T
tuong déi ngan cua yeu t6 VII (4- 6 gid) lam cho PT c¢6 ich trong danh gia
chitc ning téng hdp clia gan & bénh nhén bi bénh gan cdp hodc man tinh, PT
dai hon chiing 3 - 4 gidy 14 ¢6 ¥ nghia va tudng Gng v6i INR (International
normalized Ration) > 1,5. Vi dé déng méu binh thudng chi edn 20 - 30% hoat
tinh yéu t& déng mau binh thudng. Kéo dai PT thuéng phan anh bénh gan
ning (trit khi c6 thidu vitamin K). Khong diéu chinh duge PT bing ding
vitamin K tinh mach néi 1én bénh gan ning (thudng cin 24 gid la diéu chinh
duge PT).
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- yBang 11.1. B&t thuong vé xét nghiém chlc nang gan

Xét nghiém R&i loan nhu mé (t&€ | Tac mét hodc
bao gan) i mat
AST (SGOT) 7 61 Y 7
ALT (SGPT) 7w/ 7
| Albumin 0 16i Y 0
PT o a1 /Y 0 t6i/Y!
Bilirubin ot 777 0 tai 777

Alkaline phosphatase / 7‘ td1 W
5 nucleotidase O td1 7\ 7‘ t61 W
| y- glutamy! trans peptidase 0 wi MA ]

V1. ANH HUGNG GAY ME DOl VOI GAN

1. Gay mé va chuyén hoé gan

Déi, chén thuong mé x& lam tang di hoa protein gy can bang nitd 4m
tinh (mtc 46 phy thude tinh trang dinh dudng trudc md). Trong mé thuong
c6 ting dudng méau (6 gan lanh). Nhiéu thudc mé gidi phong cac chat lam
thay 61 chuyén hoa gan. Té ngoai mang cing phong tod xung déng than
kinh, giam phan {ng noi tiét - chuyén hoa nén cai thién can bang nitd.
2. Tién mé bang morphin, scopolamin, atropin, barbiturate khéng lam thay
481 luu lugng mau gan. Dung kéo dai barbiturate lam téng luu lugng mau
gan va cam Ung men.
3. Té tuy séng va té ngodi mang cung cao & mic gitta nguc lam giam 20 -
95% luu lugng mau gan do tut huyét ap.
4. Mé toan than

Barbiturat ho morphin, N,0, thudc gidn cd it gay anh hudng luu lugng
méau gan khi mé di sau va PaCO, binh thudng, mé noéng va uu than gay kich
thich giao cAm lam co mach va giam luu lugng méu gan. Thudc mé béc hoi
lam giam luu lugng méau gan (methoxyfluran > halothan > enfluran >
isofluran > serofluran.

5. Cac yéu t& khac gay giam luu lugng mau gan
. Kich thu’ch « - receptor, thude chen b, vasopressin, nhuge than, thd may,
md trong & bung (ép cac mach mau va kich thich than kinh tang).
6. Thudc ho morphin
Morphin, codein, cac din xuét co thé giy co thit co 0ddi va duong mat

nén giy dau quin gan va khé doc phim chup duong méat (co thét cg oddi xay
3
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ra ngay 15 phat sau ding thude va kéo dai 2-24 gid), pethidin it v& nubain
khong giy co thit co Oddi. Thudc d6i khang (Naloxone) va atropin chéng co
thét co oddi do ho morphin gy nén.

7. D5 thanh thai bromosulphtalein va xanh indocyanine

Sau khi tiém tinhmach, cac ch4t mau nay duge loai tri khoi mau
va cho phép danh gia sy tudi mau gan va chic ndng t& bao gan vi
ching dugde thu nhan va bai xudt mdt phan rat 16n chi bai t& bao
gan. Do thanh thai céc chit mau nay g gan ty 1&¢ thuan véi luu
lugng mau dén gan va véi chic nang t& bao gan ma ca hai tinh
trang nay déu gidm 1o trong bénh gan. Chi do ddng thdi nong 4o
chiat mau trong mau déng mach gan va mau tinh mach gan mdi
biét duge su bai xuit ch&t mau & gan.

BSP ngay nay it duge dung vi phic tap, mat nhiéu thdi gian va
nguy hiém (hoai tu td chuc, s6c phan vé).

Gan day, hang Pulsion Medical san xuat monitor (LiMON) theo d61
lién tuc va khong xam lan chiic ning bai tiét clia gan dya vao su
loai tri ch4t mau xanh indocyanin (ICG: indocyanin green) & gan.
ICG-pulsion dugc tiém vao tinh mach rdi do thdi gian nda dol séng
va téc d6 loai trit cha ICG bang mét bd nhén cam (sensor) cip dau
ngén tay (phan tich 4 budc séng, tudng tu nhu sensor do béo hoa
oxy mau cip ddu ngén tay pulse oxymetry). Cac thong g6 danh gia
chiic ning toin bd cla gan trong viée loai triu ICG gbm: téc do bién
m&t ICG trong huyét tucng (PDR: palasma disappearance rate,
binh thudng 18 - 25%/phit), téc d6 & ICG sau 15 phit (R15: ICG
retention rate after 15 min, binh thudng 0-10%), do thanh thai ICG
(CVS: ICG clearance, binh thuong 500 - 750 ml/phit), t‘héq tich tuan
hoan (BV: blood volume, binh thudng 2600 - 3200 ml). Ap dung:

. Bénh nhén ning, nhat 1a nhiém trung, suy gan cép, suy da tang,
sau da chin thuong...

. Chiic ning gan giam man tinh (viém gan, xd gan)
. Déanh gia chiic ning gan & ngudi cho va ngudi nhan gan ghép.

« Theo doi chifc ndng gan trong mé gan ho#c md bung (cit gan, ndi
shunt cta-chl).

. Chén doin va theo dbi suy gan bam sinh 8 tré nho va so sinh.

Mot s8 nghién citu gin day cho théy:

Trén 50% s6 bénh nhan héi stc ngoai khoa ¢6 gidm PDR déu tang ty 1&
td vong (chét 16% khi PDR giam so v6i 6% khi PDR binh thuong). ICG
clearance c6 dd nhay va dac hiéu hon cac xét nghiém bilirubin (dién tich
duéi dudng ROC 1én hon). Gia tri bénh ly rd rang trong ghép gan voi
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PDR > 15% tucng Ung véi phit hgp gan ghép rd va PDR < 15% tudng dng vél
thai gan ghép. D6 thanh thai ICG tuong quan véi tién lugng (sfng, chét) tot
hon cac bién s6 khac nhu tudi, AST, ALP, PT, bilirubin, albumin va tudng
quan tét véi thé tich t& bao nhu mé gan (r = 0,76).

Uu diém: Khéng xAm nhap, thong tin nhanh tai giuong trong vong 6 — 8
phiit, céc thong s dic hiéu danh gia chic nang gan va luu lugng méau gan,
¢6 gia tri tién lugng, gidm s6 14n 18y mau xét nghiém mau.

Do thanh thai ICG c6 gia tri cao trong danh gia chic ning gan, thudng
ding & bénh nhan sdc nhiém trung hodc bénh ning khac ¢6 giam chic ning
gan, trong bénh gan nguyén phét (u), trude va sau ghép gan,...

8. Thudc khang H2 - receptor: Cimetidin tc ch& cytochrom P, (Ranitidine
it ttc ch& hon), lam kéo dai tdc dung thudc chuyén héa & gan coumarin,
propranolol, diazepam, xylocain, theophylin. Cimetidin v Ranitidine lam
giam luu ugng méau gan (do giam san xuét H' & da day nén cin it mau dén
da day va gidm méu dén tinh mach cda).

VIL. VIEM GAN SAU MO

1. M3 x& va gay mé: c6 thé gay ton thuong gan rd khi lam giam luu lugng
mAu gan ho#c tén thuong dudng mat. Cé_thé? gip suy gan trong sfc, nhét 1a
diing kéo dai thude co mach.

2. Tén thuong gan khéng do phau thuat: ¢6 ton thudng gan tiém tang trudc
mé nhung khéng phat hién ra Phau thuat va gay maé, diéu tri sau méd c6 theé
bi&n bénh gan khong vang da thanh vang da. Vang da sau md ¢6 thé do:
—  Trudc gan (tang tao bilirubin): mau tu ldn, truyén mau.
_  Tai gan (r61 loan chiic néng t& bao gan): bénh gan c6 sin, thiéu mau
hodc thi€u oxy, do thude, hoi ching Gilbert, 4 mAit trong gan.
—  Sau gan (tdc mat): viém tiii mat sau md, viém tuy cdp sau md, st
sbi 6ng mat chu.

3. Viém gan do halothan

—  Y&u t8 thuan lgi: thiéu oxy trong mé, ni, tudi trung nién, béo béu,
dung lai halothan (d4c biét trong vong 28 ngay).

_ (0 ch€ chua rd, c6 thé do hinh thanh chit trung gian chuyén héa
ddc véi gan va qua méin mién dich. Khang thé chong t& bao gan
dugc tim th&y & mot s bénh nhan. Phan ting khii khi thiéu oxy ta-
thanh cac chit doc gan & mét s dong vat thyc nghiém; phin dng
oxy héa tao thanh acid trifluoacetic hinh nhu déc gan 3 mot sd dong
vat khac vi trifluoacetyl héa protein t8 chitc ¢6 thé gay ddc gan. Co
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gia thuyet cho riing chit trung gian chuyén héa déng vai trd hapto
né gin vao mang t& bao gan tao thanh khang nguyén la va cg thé
san sinh khang thé chéng lai t& bao gan.

— Viém gan do halothan 14 chdn doan loai trl, nhat 12 véi viém gan
virus (A, B, C), cytomegalovirus, Epstein — Barr virus, herpes virus.
D6 nang c6 thé ti ting nhe men gan ma khéng tridu chiing lam sang
(t1 18 20% & ngudi 16n sau lAn ding lai halothane) dén hoai ti gan c&p
tinh (i 16 1/35.000 tré tién day thi c6 vé it bi hon (i 1& 1/200.000 —
1/80.000) viém gan do enfluran vi isofluran rit hiém (khodng
1/500.000 — 1/300.000). Chua th4y thong bio viém gan do desfluran.

Vill. CAC VAN BE GAY ME KHI BENH GAN NANG

1. Than kinh trung udng: bénh nio do gan cé thé gy hén mé. Bénh nhan dé
hit phai dich da day (m4t phan xa bao vé dudng thd, tang ap lyc § bung do ¢
trudng) nén phai dit ndi khi quan khi tinh hodc d4t ndi khi quan nhanh véi
nghiém phap Sellick. N&u c¢An tién mé phai than trong hodc tranh vi dé ic
ché than kinh trung uong khi dung thuéc an thin.

2. Hé tim mach: Bénh gan do rugu thudng kém bénh tim do rugu. C6 thé
thiéu khéi lugng tuan hoan va réi loan kali miu vi dung 1oi tiéu didu tri phi
do xd gan. Tang ap lyc tinh mach cua thudng kém réi loan dong mau trong
chay mau tiéu héa. Can truyén tiéu ciu hodc mau tuci vi giam tiéu cau do
lodng mau hoic cudng lach.

3. Hé hd hap: Cin bao vé dudng thd vi dé trio nguge, d& non do da day day
mau. C6 réi loan trao d6i khi vi bénh nfo gdy tdng thong khi (nhuge than va
kiém hé hap), c6 thé thi€u oxy mau vi xep day phéi (do truéng byng).

4. Than

—  Thifu khéi lugng tudn hoan, giam albumin mau, ding 1gi tiéu c6
thé giy suy than chiic ning nhung uré mau van thip do suy gan.

—  Héi ching gan thén 1a rél loan chiic ning than & bénh nhan xd gan.
Khi x¢ gan va ¢d trudng, tusi mau than giam Vi roi loan huyé't dong
trong théan, ting tai hap thu Na*  6ng lugn gin va lugn xa, réi loan
d6 thanh thai nudc ty do. Hoi ching gan than biéu hién la ngay
cang dai it; giit Na* nhiéu tang nitd mau, ¢ trudng khong diéu tri
dugc va ti 18 chét cao. Diéu tri hd trg va thudng that bai néu khong
ghép gan.
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G&p > 3 ldn binh thudng

— T

Chi theo d&i vé mat vd cam

Gay mé hodc gay té vung

Kham tiéu héa

Bang 11.2. Chan doan phan biét suy than trong bénh gan

Po Hai chimg gan than Hoai tir 6ng thén cap
Xudt hién Cham Cép
[Na*] niéu < 10 mmol/l 50-70 mmol/l
Creatinin niéu/mau > 10 mmol/i < 10 mmol/
Ty trong nudc tidu > 1.010 < 1.010 - 1.015
Do thdm thau niéu > 500 mOsm/kg H,O < 500 mQOsm/kg H,O
Tru niéu Hiém gip Thudng g3p

5. Roi loan dong mau

D& chay mau khi mé8 do giam ti 1& y&u t& déng méu va giam tiéu clu
(loing mau, cuong lach), c6 nhiéu tuan hoan bang hé. Thoi gian prothrobin
kéo dai cAn tiém vitamin K trude mé néu khong phai suy gan, truyén huyét
tudng tuci dong lanh (c6 yéu t& dong mau), truyén tiéu cAu néu < 50.000/mm”°.
Khéng giy té thy sdng va ngoai mang cing khi réi loan déng mau (thoi gian
mau déng kéo dai) vi gdy tu méau chén ép tuy séng.

6. Ha glucose mau: d& xay ra ¢ bénh nhan suy gan vi giam dy tri glucogen
gan, can truyén lién tyc glucose va kiém tra thudng xuyén glucose mau.

7. Phan loai Child-Pugh vé nguy cd truéc mé suy gan

Thong s A B c
Nguy co it vira ndng
TV 18 chét 0-10% 4~31% 19-70%
Bilirubin mg/di <2 2-3 >3
Albumin mau g/di »>35 3-35 <3
PT (gidy > chimg) -4 4-6 >8B
TKTY (d6 mé) Binh thudng Lan 16n (1 - 2) Hén mé (3 - 4)
C8 trudng Khong Dé diéu tri Kho diéu tri
Dinh dudng R4t tat Tot Kém

143



8. Chéng chi dinh mé phién trong bénh gan
Bang 11.3. Chéng chi dinh mé phién trong bénh gan

’7 Viém gan cép do virus
Viém gan cap do rfgu
Suy gan c8p thé sét danh
Viém gan man tién trién (c6 triéu chimg)
X0 gan Child C
R&i loan déng mau ning:
PT > 3 gidy + chiing, khong kiém soat dugc
Tiéu cau < 50.000/mi
Bénh kém theo
Suy tim & huyét
Suy than cép
Thiéu oxy mau

9. Thai 46 x{ tri khi transaminase mau cao
Gap 2 1&n binh thudng

Bénh nhan cb yéu tG nguy co viém gan virus khong ?

Co Khéng chac

Khoéng
Mé viém gan A - IgM , Y
Khéng nguyén bé mat viem gan B | ¢! nghiém lai chifc nang gan
Khang thé viém gan C
T4t c am tinh Dugng tinh 8n dinh hoac gidm  X&u hon
M3 Kham tiéu héa M3 Kham tiéu héa

Gdp 2-3 18n binh thudng

Nguyén nhan khang phai do virus Nguyén nhan dohoge c6 thé do virus

(vi dy do rugu hoic thusc) l
Xét nghiém lai chiic nang gan Kham tiéu hoa

An dinh hoc gidm  X&u hon

l !

M3 Kham tiéu hoéa
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12. SINH LY THAN KINH VE bAU

Nguyén Thu

Hiép héi qubc t& nghién clu vé dau dinh nghia cAm gidc dau nhu sau:
" Pau 13 mdt cAm gisc va cdm xic khé chiu gy ra do cac thudng ton hién c¢6
& mo hay tiém tang hodc duge md ta lai".

Dudng dan truyén cam giac dau van chuyén kich thich tit cac 6 cam thu
ngoai bién qua cac 8 nhan cdm dau trung gian 1én vé ndo. Trén dudng di
ludng thin kinh bi chi phdi, anh hudng ma bién doi béi nhiéu tac nhén.

V& mait co ché phat sinh cam giac c6 thé dugc phan dau thanh hai loat:
loai do kich thich qua mie cac 6 nhan cam dau va loal do giam tc ché con goi
1a loai dau do dudng vao bi cdt cut.

l. PUONG DAN TRUYEN CAM GIAC PAU

1. O nhan cam dau

Cang gbm hai loai:

—  Loai nhan ¢dm co hgc nim cha yé&u & da, tiét dién rong (dudng kinh 1
_ 2 ¢m), tiép xtc v8i cac tn ciing cta than kinh A8 it ¢6 myelin ¢6 tée
d6 din truyén nhanh vita phai. Cac cam giac dau dugc tao ra 1a dau
nhanh, dé nhan duge vi tri va thdi gian, két thic khi kich thich chdm
dat. O cam thu loai nay bi kich thich bdi thc nhan choc hay kep, gay
ra phan dng ty vé (co rit chi).

_  Loai nhan cdm nhiéu tac nhan c¢6 & da, § cd, 6 thanh mach mau ¢
khép dac biet nhdt 1 & tang, cic tac nhén kich thich co thé 14 co hoc,
nhiét hoc hay héa hoc. O cam thu & da ¢6 tiét dién hep (nho hon
0,5mm) tiép xtc véi cac soi than kinh C khong c6 myelin, téc 46 dan
truyén cham gdy ra cam gidc dau cham, khé x4c dinh rd vi tri va thai
diém, khuynh huéng kéo dai ngay ca sau khi kich thich da chém ddt.
Ciing nhu & loai trén, & ddy kich thich phai vugt qua ngudng d& tao
cam gidc dau, dudi ngudng chi gay cam giac sd, nhiét khong dau.
Trén ngudi sy phén loai nay khéng hoan toan tuyét d6i vi trén ngudi
vin ¢6 6 caAm thu AS dap tng nhu cac & cam thu C. Ngodi ra d ngoai
bién cac 8 cam thu xen k& nhau nén mét kich thich cg hoc ¢6 thé kich
thich ci Ao, AS va C. Thém nita mét 6 nhan cam ldc binh thudng
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khong dap tng dau gy ra do tic nhén co hoc, héa hoc thi sau nhiéu
14n bi kich thich ¢6 thé tré thanh 8 cam thu dau. Mot 6 cam thu dau
<& trd nén dau hon khi bi kich thich dau nhiéu 14n. Ngugc lai cing 6
thé& mat dau. Kich thich ving canh thucng ton c6 thé 1am giam cam
giac dau. Trén da sy phan bo cac & cam thu kha ddng déu, & tuy ring
thi sy phan bd phic tap hon. Cac tang chi nhay cam vdi tac nhén giat
kéo, ciang, co thit hay thiéu mau.

Mot khi cac t8 chtic bi thuong tén bdi tac nhén 1y, hoa s& lam san sinh
cAc chit gy dau:

—  Céac amin

+ Histamin: tit dudng bao
+ Serotonin: ti tiéu clu
+ Bradykinin: gay dau rat manh, tit globulin.
—  Cac ton:
+ H (acid lactic, acid carbonic)
+ K céc chit nay duge gidi phong ra ti cac t& bao bi thudng ton.

_  Céc prostaglandin lién quan dén qua trinh viém PGE,, PGE,lam cho

céc & cam thu nhay cdm véi cac tac nhan giy dau.

Chtng kich thich cic 8 cam thu hay ha ngudng lam cho cac 6 nay nhay
cam vdi cac kich thich khéc.

2. Dudng dan truyén hudng tam
2.1. Cdc soi than kinh

Cac tan cang than kinh ti€p ndi cac sdl than kinh cta day than kinh
ngoai bién. C6 hai loai sgi:

—  Loai c6 myelin (sqi A) v6i ngudng kich thich thap, gbm 3 loai nho: Aa, AR,

A$ gidm ddn khéu kinh va téc d6 dan truyén. A8 c6 khdu kinh 1 - 5 um,
t6c d6 4 — 30 m/giAy, ndm G da, cd, céc & khép.

Loai khong ¢6 myelin (sgi C) ngudng kich thich thép, tiét dién rdt nho
(0,35 - 1,5um), téc 46 dan truyén cham 0,4 - om/gidy, cac than kinh cdm giac
& tang da s0 thudc loal nay. :

Céac soi to, dAn truyén nhanh, nhung khong din truyén dau ma dan
truyén cac cam giac khac.

Cac s¢i nhd, dan truyén cham nhung dan duge dau, d6 la:

. AS van chuyén cam gi4c dau cép, ngén, kiéu cham choc, phan dinh

duge.

— € vin chuyén cAm giac dau kinh nién, lan toa, kiéu rat boéng, kém

theo phan Gng tam ly.

Trén thuc nghiém kich thich cac s¢i than kinh bing dién ngudi ta nhan
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dugc cac két qua sau:

+ N&u kich thich cudng d6 thap s& 1am hoat hoa sgi Ao gy cam
gidc sG mo.

+ Néu ting cudng dd thi soi AS bi kich thich gay dau kiéu cham
choe, ngén, dinh vi d&, xu4t hién nhanh sau 0,2 gidy.

+ Tiép tuc tang cudng 49 sgi C bi kich thich gy cam giac dau du
doi, rat bong, lan tod, xudt hién cham sau 2 - 3 gidy. Cac xung
dong dau duge din di theo cac sgi than kinh dén cac t& bao than
kinh tht nhat (protoneuron) nam trong cac hach than kinh. Cac
sgl hudéng tam di tiép vao ré sau tuy song tiép ndi véi t€ bao trung
gian (interneurony).

2.2. Cdc neuron tuy séng trong dan truyén
O tuy séng: sitng sau duge phan chia bdi Rexed (1952) thanh nhiéu 16p:

Lép I: Ngoai cing: 16p Waldayer chita cac t€ bao to, mét sd cac t€ bao
& day c6 cac soi truc di 1én ndo: (ddi thi, tiéu néo, nio).

Lép 11, III: chita chat nhay Rolando, c6 cac t& bao nho nhat. Ldp I va
II giit vai tro quan trong trong cam gidc dau. 0 i6p III hinh thanh
bang chéo qua tuy.

Lép IV, V, VI duge tao nén bdi cac t& bao tuong déi 16n. Lép 111, IV
nhan nhiing sgi hudéng tAm to, c6 vai trd trong cam gidc siu, cac t&
bao 6 16p V, VI cho céc sgi truc hinh thanh bé gai thi, d6ng thsi nhan
cac soi hudng tdm tir da vao tang. Cac sgi AS va C vao tuy séng duge
chia lam 1 nhanh 1én, 1 nhanh xuéng, dau tién di vao viang Lissauer
trude khi di vao chdt xam cua tuy. Cac sgi di vao 16p Waldayer roi
ti€p néi véi cac t&€ bao nho 6 16p Rolando. O day cac sgi duge tiép ndi
v sdt to hon AR di dén tuy qua 16p 111, V.

Céc két qua nghién ciu vé sinh 1y than kinh ¢ siing sau tuy sdng cho
phép phan cac neuron ¢ ddy lam hai loai:(xem hinh 2.1)

Neuron nhén cdm d#ic biét 6 16p I, I, V: né dap Ung véi cac kich thich
giy dau 6 da du 12 co hoc hay nhiét hoc duge van chuyén bdi cac sgi
AS va C, ngoal ra ciing ¢6 thé nhan kich thich tif tang.

Neuron hdi tu, ¢on goi 14 neuron 16p V vi ndm chta y&u & 16p V, chi
mét s6 it ¢ 16p I, II. N6 dap dng véi ca kich thich c¢d hoc nhe va kich
thich gy dau cd hay nhiét. Truong tiép xdc ¢ da rat rong, chi § vung
giia cac kich thich nhe ciing gay dap tng, trong khi & ngoai bién chi
nhiing kich thich manh gy dau méi tao ra dap tng. Cac neuron
nhan xung ddng qua cac sgi huéng tAm A anpha (w), béta (B), A denta
(8) va C, dén tu da, cg, phu tang.
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Sgi tao thanh sing sau

viang Waldeyer ——___ /L --=-w_ SgiAs C

Chat nhiy Rolando

v
1
------- . ; ' Dudng kiém soat
Neuron e ' 1ir trén xudng
trung gian . =~ |

~1

|
f
|
1
. i
i
!
!
t

Hinh 12.1. Sgi cAm giac d siing sau

2.3. Cdc chét dén truyén o tuy séng

_ Ché&t P, chit dAn truyén cam giac dau, 1 peptid c6 11 acid amin, dam
d6 cao 8 16p 1, I1, 70% tit hach tuy song. N6 dude sdn xuit ra bdi cac §
cam thu bi kich thich gay dau, dén lugt né lai kich thich cac t& bao
nhan cam, dan truyén xung dong lén tuy sbng, ngoai ra nd con gay
gidn mach, ti€t histamin.

_  Cac chit khac: glutamat, somatostatin v.v... VIP, cac morphin ndi sinh.

—  Glutamat tac dong theo 2 cach:

+ Téac dong nhanh & 8 cam thy NMPA (acid amino hydroxymethyl -
propionique) lam ma&t vai trd tc ché giy ra bdi Mg ctia 6 cam thy
NMDA (N. Methyl. D. asparate).

+ Mat khac né tao ra & 6 cam thu NMDA mét tac dung chim (khl
cuc va Ca di vao t€ bao). Ch4t P ciing tac dong nhu vay trén 8 cam
thu NMDA.

3. Co ché dan truyén trén tuy séng (Hinh 12.2)

— T tuy séng 1én dbi thi: b6 gai thi. Cac s¢i tap hop lai thanh hai bo
nhé gift vai tro chlt yéu trong dan truyén cam giac nhiét va dau. Cac
sgi truc xudt phat tit lp I, IV, VI cla siung sau va V11, VIII cua
stmg trudc.

Bé lemnis gém nhiing sgi A anpha (Aa), ching dung lai & hanh tuy,

mang cAm gidc xuc gidc tinh t€, cam giac ban thé (sdu) ¢ xudng, khdp cdo,
tham gia nhiéu vio viéc kiém soat dau hon 14 dan truyén dau.
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Thé chai
____________________ i thi
Nao that 3
Bung gai-Jd
hé ngoai wén
Hé vidr:
s0itol A o, AR
Hanh thy dudi
s¢i nhé AB.C
—
Thy séng - ﬁ

Chat nhay Rolando. .. f g7
L}

& cam thy dau

Buang dan truyén
cam giac dau

Hinh 12.2 Budng dan truyén cam giac dau
_  B6 ngoai lemnis gdm céc s¢i A denta (A8) va C, mang céc cam giac
xtc giac tho, nhiét, dau dén. That ra né dude tao ra ti hai b6 nhé:
cuu gai thi va tan gai thi
-~ Ngoai ra ¢dn c6 cac bé:
+  Gai luéi (Spinoreticulaire), gai cdu (Spinoponto mésencephalique)
gai nhan don (Spinosolitaire), b6 sau synap
Tém lai cAc neuron § siing sau tuy s6ng 1a cdc neuron nhan cam déic hiéu
va neuron héi tu, chiing giti cic xung dong lén thé luéi ¢ hanh tuy, 1&n ciu
nao va @i thi vang bén. Dudng 1én ddi thi la duong bén, phia d61 dién, trong
khi dudng dén thé ludi lai cb thé 12 dudng bén d8i dién hay bén cing phia.
Pa s§ dudng di 1én mugn cdt trude bén cla tuy séng. Cac neuron phia trudc
(stung bung) chi dap tdng véi nhitng kich thich dau r&t nhanh réi chuyén 1én
thé ludi va ddi thi gitta. Mot s8 nordén 6 16p I, V, VII, VIIL X gui xung dong
lén nhan don doc, khéng tham gia tryc tiép vao nhan cam dau dén ma c6 18
tham gia vao phan ting than kinh thyc vat do dau.
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4. Cac trung tam trén tuy

e Hanh tuy: § day thé ludi gil vai tro tao lap cam giac dau. Tuy nhién qua
cac két qua thuc nghiém ngudi ta mdi hiéu rdé hon vai trd cua céc ciu
tric sau:

~ Nhan t& bao khéng 16 (NGC = nogan giganto — cellulaire) cia thé luéi
hanh tuy.
+ Nhan xung dong hudng tam ti cac 16p VII, VIII cha tuy song.
+ €6 che t€ bao ma hoat dong bi r61 loan mdi khi nhan céc kich
thich dau. Céac neuron nay c6 thé bi kich thich ho#c tic ché.
+ Tham gia vao qua trinh dau theo 3 cach:

. Chang gui xung déng dén nhan raphé - magnus ma tac dong
vao viéc kiém soat cha hanh tuy 46l véi tuy.

. Ho#c gli xung dong xuéng tuy tham gia vao chudi tuy —hanh
tuy — tuy.

. Hoiic giii xung déng 1én céic nhan & ddi thi cdc nhan nay lai tiép
néi véi striatum va vé ndo. Chinh cac neuron nay tham vao
phan Ung van dgng khi dau.

— Nhan luéi hanh tuy.

Céc neuron nay bi kich thich manh bdi cac kich thich dau G da, ¢ tang
din d&n tit sgi A denta va C. Dudng hu0ng tam dén tu 16p I, V, VI caa Luy,
comn dudng ly tAm di 1én nhan t& bao khéng 16 (NGC), 1én ddi thi va di xudng
16p V, VIII, X cung bén. N6 tham ga vao phan {mg tdm 1y, van ddng, than
kinh thuc vat cua qua trinh dau.

e (CAu - trung nio (ponto - mesencephale)

Dap ng cua thé ludi ¢ day cing tuong ty nhu & thé 1uéi ciia hanh tuy.
Cac neuron ¢ day tham gia vao phan @ng tam 1y 461 véi dau
¢ Ddi thi: C&u truc phiic tap

—  B6 tan gai thi (neospmothalamlque) tan cong & ddi thi bén nhit la ¢

nhén bung sau bén, di 1én turlép I va V, tham gla vio viée tao lap cam
giac dau phéan biét duge. Tir d4y c6 duong di 1én vé ndo viang S1, S52.

— Bo6 cuu gai thi (paleospinothalamique) tin cung g déi thi gita.

— M@t vai soi di dén nhan gida bén (nucleus centralis lateralis) cua doi

thi, xuat phat tit 16p VII va VIII cha tuy.

~ Mot 8 sgi khac dén tit 16p I va két thic 6 nhan gan giita (neucleus

submediusj)..

Cac neuron nay dap ting véi cac kich thich dau ¢6 trudng tiép nhan phan
tan, gul xung dong lén vang v ndo van dfng, tién van dong, tran h& mét.

Vung nay co thé gift vai trd trong viéc thiét lap phan {ng van déng, va tam
ly khi dau.
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e V4 ndo: chinh § day cam giac dau duge ti€p nhan mét cach c6 ¥ thic ca vé
nhan thic 1an thai 46 Ung x. Vang tiép nhan bé tdn gai thi chiu trach
nhiém vé& nhén thdc v& phan tich cam giac dau t vi tri tiép nhan, ban
chit, cudng dd, nguyén nhan. Vung ti€p nhan bé cyu gat thi chiu trach
nhiém vé thay d6i thai d6 ‘mg x0 trudc mdt con dau. Nha vay dau khong
chi 1a mdt phén ting thuc thé ma md réng dén ca ddi song tinh cam.

5. Kiém ché cam giac dau
Cam giac dau duge kiém ché bing cac tdc déng 1&n cic neuron lién quan

G tuy hay ngoai tuy.

5.1. Ly thuyét céng kiém sodt
Ly thuyét nay duge néu 1én bdi Melzack va Wall (1965) dya trén méi lién

hé gifia cic soi than kinh c6 tiét dién 16n va bé. Tuy ring con c6 nhiéu ban
cii nhung 1y thuyét nay da ¢6 Ap dung thuc t&: kich thich thin kinh dé gidm
dau. Ly thuyét xem soi than kinh 16n nhu mét chiéc cong & sling sau cta tuy
sfng. Mot khi céng déng thi xung déng than kinh khong qua duge, chiing
nio cudng d6 kich thich tang 18n thi ¢6ng md va xung dong dau di lén trung
tdm phia trén.

Khi ¢6 mét kich thich & cudng d9 thap, cac sgi A anpha va A beta qua céc
soi bén & tuy séng mang cic xung déng dén ma kich thich hé théng tc ché
cac t&€ bao trung gian vi chinh céic té bao nay tac dong lam chuyén v4n cac
xung dong dau mang dén bdi A denta va C. Nhiing xung déng ban d4u qua
_ duge clia mot cach nhanh chéng, vi clta vAn md kich thich mot it dudng dan
truyén gai thi, két qua gay duge mot cAm gise dau ngén. Nhung mdt khi sy
tc ché da 4 muc thi cdng déng lai va khong c6 moét xung déng dau nao duge
chuyén tiép.

Khi kich thich manh va kéo dai thi ci sgi than kinh to va bé déu hoat
déng. Xung dong dau sé te ché kha ning @c ché clia t& bao trung gian mét
cach manh liét lam v6 hidu hoa vai tro cua Aa va Ap. Nhanh chéng cac xung
déng trong s¢i to nhudng chd cho xung déng trong sgi nhd, két qua clra bi
md. Pudng gai thi di vao hoat déng va cam gidc dau duge thuc hién.

Trang thai nghi —— Clta mo
Kich thich bé —> Ao, Clta md d6ng lai ——> dau ngén
Kich thich manh — = A8, C Cita mé ——> dau kéo dai

Uc ch& dau theo ¢o ché& nay khéng do morphin néi sinh.

Van dung 1y thuyét nay ngudi ta da ché ra may kich thich dién qua da
(TENS) d€ giam dau.
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5.2. Kiém sodt bdng cdc neuropeptid

Cau tric nio

& cam thu J}
Neuron trung gian (G morPhin
I

A
:',. :,*' (? ) @

oy SgiC
Ving nhan
cadm d da Neuron
18p 5
Hinh 12.3

— Sy giai phong chit P bi tc ché bdi met - enkephalin duge san xuét tit
céc t& bao trung gian.

— Enkephalin va opioid ndi sinh. Enkephalin tiac dong 1én t& bao diu
tién, vao t& bao trung gian va t& bao thit 2. Enkephalin 14 mot trong
ba opiod ndi sinh: enkephalin, endorphin, dynorphin.

1970 8 cAm thu morphin & dong vat c6 xudng song duge kham pha.

1975 Hugue phat hién dugc cac morphin dau tién & nio lgn, duge goi la

cac enkephalin. D6 la: methionin enkephalin o va B leucin enkephalin.

1976 Roger Guillemin tim duge trong tuyén yén mét chit ¢é dic tinh nhu
morphin, duge goi la endorphin, d6 la endorphin o va p. Cing nam dé
Bradbury ciing tim dugc endorphin f.

TU ndm 1976 dynorphin dugec kham pha.

Nguén gdc: mdi ho morphin déu xuit phat tit mét tién chat:

~  Pro- enkephalin A —> enkephalin

~ Pro - piomelanocortin—> endorphin a, B, v, 8, ACTH va mét s6 ni
tiét khac.

- Pro-dynorphin — dynorphin

Céc tién chit déu 6 dang khong hoat dong, chiing chi dudge tach ra bdi cac
men dé cho céac chit hoat dong.

Du c6 khac nhau ca 3 ho morphin ndi sinh (endorphin, enképhalin,
dynorphin) déu c6 mdt chudi acid anin: tyrosin, glycin, phenylalanin.

Phan bd cac loai morphin néi sinh: ching dude phan bd trong va ngoai
nao.
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Bang 12.1. Phén loai va phan b& cac morphin ndi sinh

Loai Tién chat peptid Thén kinh Vi tri khac
trung udng
‘ Endorphin Pro- o endorphin Du6i ddi tuyén yén, Rudt non
opiocortin endorphin vé ndo kh(iu giac, hai | Rau

y endorphin ma Huyét tuong
Enkephatin | Pro- Penta peptid: Phan bd rat rong: hé | Ong tiéu hoa
enkephalin | Met-Enkephalin vién, amidan, Hé than kinh

Leu-Enkephalin striatum, doi thi, tuy tu dong

sfng.

Thuong than

B néo endorphin

Heptapetid
Octapeptid
Dynorphin Pro- Dynorphin A Dudi ddi Ong tiéu hoa
dynorphin Dynorphin B Tuyén yén
o néo endorphin Tuy séng

|

Céac enkephalin ¢

vién, vung quanh thi giac cua dudi ddi) va cé trung t
ngoai bién, tuy thugng théan, ong tiéu hoa.

Cac endorphin du

d4i thi, nhan raphe phia lung.

6 nhidu trong hé than kinh trung udng (striatum, hé
am than kinh

gc phan bd & dudi déi, chit xam canh cong (SGPA),

Céc dynorphin ciing tim thdy & dudi d6i, striatum, tuyén yén. Tu vi
tri phan bd khac nhau ngudsi ta co thé cét nghia duge tac dung cua
ching. Vi du: p endorphin ¢ dudi 451 nén chi huy dudc tuyén yén,

trong khi § chdt xam can
tin dau. Enkephalin trong hé vién t

nén thudc phién c6 tac dung khoan khoéi dé chiu.

h c6ng né lai tham dy vao xtt 1y cac thong
ham gia vao thai d§ xi sy, cho

O cém thu véi Opiat: ¢6 5 loai: trong d6 3 duge biét chéc chén 12 § cam
thy cta cac chat ho morphin.

O cam thu p tuong tng véi morphin, enkephalin, c¢dn chia h

ul va p2.

1 c6 chitc ning chinh la: giam dau.

ai nhém nho

p2 géy tic ché hod hé&p, mach cham, phu thude, khoan khoai, liét rudt.

O cAm thu § (denta) tudng ing chinh véi enkephalin, nhung cling con véi
cac chat ho morphin khac. ¢6 tac dung phdt hgp véi p.
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O cam thu K (Kappa) tudng tng véi ketocyclazocin va dynorphin. O cam
thu K ¢6 chitc nang: giam dau, an thdn hodc vat va, ngoai ra do tc ché&
vasopressin nén gay dal nhiéu.

O 16p I (Gélatinosa) tuy séng c6 ca 3 6 cam thu y, & va K nén trong thuc t&
ngudi ta ¢6 thé van dung tiém morphin vao khoang dudi nhén dé gay giam dau.
5.3. Kiém sodt c6 nguén gée trén tuy

Diém cht y&u 1a & than ndo, ngoai ra con ¢6 dbi thi, duéi ddi, vé nao. N&u
kich thich mot chat xam canh s6ng, hodic mét vai diém trong nhan Raphé sé
gay gidm dau. Téc dung nay dude cit nghia do hoat hoa con dudng tic ché
cam giac dau qua neuron héi tu cua tuy song, gian ti€p qua nhan Raphé d
hanh tuy. Khi kich thich nhdn Raphé thi tac dung giam dau sé& manh hon 12
kich thich ch4t x4m canh céng.

Tac dung ttc ché dau ¢ ddy mot phan nhd qua cd ché morphin, phéan lén
qua ¢ ché serotonin.,

5.4. Coché itc ché' dau lan toa (CID)

Cd ché& nay duge dé xuat dua trén nhan xét 1am sang sau day: mdt kich
thich dau d61 khi lai 1am giam, tham chf lam mat ca dau gay ra bdi mét kich
thich ¢ mdt viing khac ciia co thé. Co ché kiém soat dau nhu thé duge goi 1a
cd ché iic ch& dau lan tod (Controle inhibiteur diffus: CID).

Trong pham vi kiém soat dau lan tod, mdt kich thich dau tit ngoai bién
sé Uc ché cac t& bao hol tu chi phdi vang khac bdi hoat ddong trai nguge cla
cac trung tAm trén tuy theo con dudng serotonin va morphin ndi sinh,

Hién tugng tic ché nguge nay gép ca trong thuc nghiém lan 1am sang. Co
ché& nay ciing cdt nghia mét phin tac dung giam dau ctia cham citu.
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13

SINH LY HE THAN KINH TU PONG

Hé than kinh tu dong diéu khién toan bd hay mét phan chiic ndng cta
cac tang (vi du hoat déng cia tim mach, van ddéng bai tiét cua éng tiéu hoa),
diéu hoa than nhiét, tiét md hoi v.v...

I. CAU TRUC GIAI PHAU CUA HE THAN KINH TU DONG

Cung nhu hé than kinh chung, hé than kinh ty ddéng ciing duge cdu triic
trén co sG modt cung phan xa. Cac xung dong xuit phat tit cac 6 cam thuy & céc
tang theo gidy huéng tdm vé trung udng: tuy sdng, than ndo, ha khau nio:
£l d6 cac thong tin duge phan tich, xi 1y thanh ménh 1énh rdi chuyén trd lai
theo dudng ly tam (gidy giao cadm, phé giao cam) dé€n cac co quan thuc thi.

M:it khac ndo théng qua hé vién ciing chuyén cac xung xuéng cic trung
tAm phia dudi ma tac ddng 1én hoat déng cia hé than kinh tu ddng.

1. Sinh ly, giai phau cua hé giao cam

Day giao cam xuét phat & tuy sng tit T, dén L, di qua chudi hach giao
cAm canh c6t séng ma d&n cac té chiie, co quan bi né chi phéi.

—  Neuron giao cam trudc va sau hach

Né&u nhu than kinh van dong cd van chi bao gém 1 sgi chay thing truc
tiép tit sting trudc tuy séng dén t&m van dong cd van thi s¢i than kinh tu
dong lai chia lam 2 doan: trudc hach va sau hach bit ngudn tit 2 neuron
trude hach va sau hach. .

Neuron trudc hach nim & sling bén giita cia tuy song (intermediolateral
horn) cho ra sgi truc di theo ré trude cia than kinh tuy séng. Sau khi r6i khot
tuy séng, s¢i giao cam di vao nhanh tring (white ramus) réi d8n mdt trong cic
hach ctia chudi hach giao cAm canh c6t s6ng; theo mot trong 3 cich sau:

(1) hosc t1€p ndl véi neuron sau hach 6 1 hach ma sgi di vao.

(2) hodc soi di lén hay di xuéng réi tiép néi véi neuron sau hach & 1 hach

cta chudi hach canh cdt sdng.

(8) hodc sgi di xa va ti€p ndi & mot hach ngoai bién

Nhu vay neuron sau hach hoac ndm trong chudi hach canh ¢t s6ng hodic
¢ 1 hach xa hon, tit d6 cac sg¢i sau hach di dén cAc ¢d quan thuyc thi.



.. Thin kinh séng

_. Nhanh tréng

Nhanh xam

-
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-

.4 7## Tén cling cda than kinh thue thi

-—Bdu cung cla cim giac

Hinh 13.1. Cac néi tiép gilta than kinh tuy sdng va chudi giao cam, cac giay than kinh tuy
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séng, than kinh giao cdm ngoai bién.

Riéng sgi sau hach chi phéi co van quay trd lai theo nhanh xam (gray
ramus) r6i theo thén kinh tuy séng ma dén cd van (xem hinh 13.1). Soi
nay duge ciu tao bang céc s¢i C phan b6 § khip cac ¢o van cta cg thé
ma tac dong 1én mach mau lén tuyén md héi, va co dung 1éng & téc.
Phén bd thdn kinh giao cAm theo ving.

+ Cdc sgi than kinh giao cdm xudt phat tit D, chi phéi ving dau, tu
D, dén vang c6; D,, D,, Dy; D, chi phéi viing ngue, D, D, D, D,,
D,,: ving bung, D,, dén L, L, vang chi dusi. Phan b8 than kinh
giao cam dén cdc co quan con chiu anh hudng xudt xi cta cd quan
trong thoi ky bao thai: vi dy tim nhan day giao cam tit ¢ vi tim
bit ngudn tir ¢d cha bao thai, cic cd quan trong & bung nhan day
giao cam tit viing ngyc dusi vi fng tiéu hoa xust phat tit viing nay
trong bao thai.

+ DAy giao cdm chi ph6i tuyén thugng than: day thin kinh trude
hach bit ddu tit sing bén giita tuy séng, di qua chudi hach giao
cam canh ct sng, theo thdn kinh tang réi dén thdng tuyén
thugng than ma kich thich cac t&€ bao ¢ day tiét ra epinephrin va
norepinephrin.
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Hinh 13.2. Phan bd giao cam
2. Sinh Iy giai phau cua hé phé giao cam

Céc sgi than kinh phé giao cam roi khoi thin kinh trung udng theo cac
day than kinh so, cac day than kinh cung (52,53, doi khi c6 ca S4, SH). Than
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kinh X chi phéi cac ¢d quan trong nguc va & bung chiém 75% cac sdi phé giao
cam cua cd thé.

Than kinh X phén bd cho tim, phdi, thue quén da day, rudt non, dai
trang phai, gan, tai mat, tuy, phan trén cua niéu quan.

Cac sgl pho giao cam di theo day thin kinh III dén chi phdi co that déng
tl, ¢ mi clia mit.

Cac soi di theo day VII dén tuyén 1é, niém mac miii, tuyén dudi ham.

Cac s¢i di theo diay IX dén tuyén mang tai. Phé giao cam tit xudng cung
rdi dam roi than kinh cung dén dai trang xubng, truc trang, bang quang,
phan dudi cia niéu quan, mét phan clia cd quan sinh duc.

Neuron tién va hau hach phé giao cam: Sgi tién hach di mét mach true
tiép dén co quan thuc thi, neuron hau hach nim ngay trong thanh caa cac co
quan ma né chi phéi.

Il. NHUNG PIEM CO BAN VE HOAT PONG CUA THAN KINH
GIAO CAM VA PHO GIAO CAM

1. Chat van chuyén trung gian

Hai chidt van chuyén trung gian duge hé than kinh tu dong tiét ra la
acetylcholin 481 véi hé cholinergic, va norepinephrin dé1 véi hé adrenergic.

T4t ca neuron trudc hach du 14 giao cam hay phé giao cam déu tiét
acetylcholin khi tac dong 1én hach sé kich thich 1én cac neuron sau hach giao
cdm ciing nhu phé giao cam.

Céc neuron sau hach ctia phé giao cAm van tiét acetylcholin thuge hé
cholinergiec, trong khi phén 16n cac neuron sau hach cta giao cam lai tiét
norépinépephrin, thudc hé adrenecgic, tri sgi than kinh giao cam dén tuyén
md hoi va mét vai mach mau thude hé cholinergic.

Acetylcholin dude tdng hop tit cholin va acetyluco A nhd men acetylcholin
- transferase. Qua trinh tong hgp xay ra ¢ tan cang cac diy than kinh, roi
acetylcholin duge chita trong mot tii trude khi duge giai phéng ra trén 6 thu
cam 6 cac cd quan thyc thi. Sau khi gidi phéng acétylcholin bi phan huy boi
acetylcholinesterase chiia trong to chiic 1ién két tai cho, thanh acetat va
cholin. Cac chét nay lal trd lai & bao than kinh dé dudc tai tong hgp.

Con noradrenalin duge tong hgp nhu sau: Tyrosin — DOPA — Dopamm —
Noradrenalin. Dopamin duge hydroxin hoa trong tui chaa. 0] tuyén thl,to'ng
than noradrenalin dudc methyl hoa dé thanh adrenalin. Sau khi dudc tiét ra
cac catecholamin duge chuyén hoa theo ba cach:

— 50 - 80% dudc cac dAu tan cling thin kinh giao cam tai hdp thu lai.
—  Khuyéch tan vao mau (phén c6 thé dinh lugng dugce)

—~ Bi phan huy bdi men mono - amin oxidase (MAO) hay cathechol-
orthomethyl-transferase (COMT)
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Hinh 13.3. Phan bé phé giao cam

2. O cam thu cla céc co quan thyc thi

Cac chit van chuyén trung gian: acetylcholin, norepinephrin,
epinephrin kich thich cac ¢ quan thue thi thong qua cac 6 cam thu & cac co
quan nay. Trong da s trudng hgp  cdm thu 1a phan t& protein nim trén
thanh t& bao. Khi § cam thu bi tac déng sé lam thay ddi tinh th&m cla
mang t& bao déi véi cac ion, vi du lam Na, Cl, Ca chay vao trong té& bao va
K chay ra ngoai. Sy van chuyén ion qua mang t& bao lam bién déi dién thé&
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mang, doi khi gay duge dién th& hoat dong (trudng hgp cac cd nhén); hodc
gay ra higu tng dién (trudng hgp cac tuyén) ma tao ra cac dap {ing. Ban

than cac ion cling ¢ tac dung truc tifp trén cac t€ bao cam thu vi du Ca
gay co co nhan.

2.1. Cdc 6 cém thy voi acetylcholin

Acetycholin tac ddng 16n 2 & cam thu muscarin va nicotin, muscarin chi
tac dong lén 0 cam thu uscarin con nicotin thi chi tac dong lén 6 cam thu
nicetin.

O cam thu muscarin bi kich thich béi cac t& bao hau hach pho giao cam
cling nhu cac t& bao hau hach giao cAm thudc hé cholinergic.

O cAm thu nicotin nim & gitta neuron trude vA sau hach clia ca hai hé
giao cam va pho giao cim va & tAm van d0ng cta cd van.

2.2. Cdc G cdm thy voi adrenergic

Thuc nghiém vé tac dung etia cac thudc cudng giao cam trén cac cd quan
thuc thi cho thiy c6 hai loal & cam thu an pha (o) va péta (B), béta lai chia
L5 hai nhém nho B1 va B2 vi c6 mot s6 thudc chi co tac dung trén 8 cam thu
nay ma khong c6 tac dung trén & cam thu kia. a con cb al va a2; al chinh la
o, con a2 & trude synap o tac dung dc ché sy bai ti6t catecholamin cuia cac
t& bao sau hach giao cam.

Norepinephrin va epinephrin dudc bai tiét ra boi 161 thugng than co tac
dung khéac nhau mot it trén cac 6 cam thua va .

Norepinephrin tac dung chu yéu lén 8 cam thu « va B, tac dung mdt it
lén & cam thu f3.

Epinephrin tuy theo 1iéu lugng, 1idu thdp tac dung lén B, héu cao tac
dong lén a. Do do tac dung cua epinephrin va norepinephrin 1&n cac cd guan
tuy thude vao loai 6 cam thu 3 cd quan d6 chita. Bang 13.1 liét ké § cam
thu trén cac co quan chiu tac dong cua hé giao cam, hiéu qua tac dong 1én 8
cam thu (a,p), hodc 1a kich thich hodc 12 ic ché.

Bang 13.1. 8 cam thu adrenergic va hiéu qué tac dong

O cam thu o & cam thu B
Co mach Gian mach {$2)
Gian déng td Tang nhip tim (B1)
Gian rudt Tang co bop tim (p1
Co cd thét d rudt Gian rudt ($2)
Gian cd tif cung (B2)
Co co chan long Gian phé quan (p2)
Co cd that bang quang Sinh nang luong (B2)
Phan huy glycogen (B2}
Phan huy ma (32)

Gian co bang quang (B2)
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2.3. Tdc dung kich thich va uc ché khi kich thich giao cam va pho giao
cam

Kich thich giao cAm ciing nhu phd giao cam s& gy tac dung kich thich &
mét s§ co quan nhung lai géy tic ché & mot s8 co quan khac. Trén da sd céc cd
quan, tac dung cua 1 hé hodc giao cam ho#c phé giao cam chi€m vi tri chl
y&u, cling c6 truong hgp trén mbt cd quan tac dung cua hai hé 1a d6i lap, giao
am thi kich thich, ngudc lai pho giao cam thi e ché.

Bang 13.2. Tac dung chia than kinh tu ddng lén cac ¢o quan khac nhau

Cd quan

Mét: déng 1
cd mi
Tuyén: - mii
- 18
- mang tai
- duéi ham
- da day
- tuy
Tuyén md hoi

Tim: - cg tim

- Mach vanh
Phéi: - phé quan

- mach mau
Ruét : thanh ruét

Ca that

Gan
Tii mat, dudng mét
Than
Bang quang - detrusor

- trigone
Duong véat
Hé mach mau
- & bung
- cO

Tac dung kich thich giao
cam
gian
gian nhe

co mach, xudt tiét nhe nhe

ra nhiéu mé héi (cholinergic)
tang nhip

tang co bép

gian (p2),co ()

gian

co vua

giam nhu dong va trudng hc
tang truong Iuc

giai phéng glucose

gian

giam fuu lugng

gian

kich thich

phong tinh

co

co (a)

Tac dung kich thich pho
giao cam
co

co

kich thich tiét dich quanh
(ch(ra nhiéu enzym)

khong

nhip cham

giam co bop nhi

gidn

co

gian

Tang nhu dong + truong luc
gian

tang tdng hop glucogen
co

khéng

kich thich

gian

cuong clng

khong
khéng
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gian ()
gian {cholinergic)
-da co khdng
Mau: - gdng mau tang khdng
- glucose ) tAng khong
Chuyén hoa cd ban tang dén 100% khéng
Tiét & vé thugng than tang khéng
Hoat dong tinh than tang khong
Cd dung ldng kich thich khong
Co van tang huy glycogen khong
tang sdc ’

2.4. Tdc dung kich thich giao cam, phd giao cam trén mot sé coquan
« MAt: Hé thén kinh ty ddng chi huy hai chic nang chu yéu la co gién

&éng ti1 va diéu chinh vat kinh.

Kich thich giao cam c6 tac dung lam gian déng tu, trong khi phé giao
cAm gy co déng tu. '

Hé phé giao cam diéu chinh vat kinh binh thudng vat kinh det do céc
day chiing bi kéo cing; khi kich thich phé giao cam thi ¢ mi bi co 1am giam
mitc cang, do vay vat kinh cong 161 hon dAn dén mit tap trung vao vat § gan.
e Chc tuyén cia cd thé

~  Tuyén mii, tuyén 18, nuéc bot, nhiéu tuyén & da day rudt khi bi kich

thich bdi day than kinh phé giao cam sé tiét dich nhidu hon. Céc
tuy&én & mém va da day bi kich thich manh béi day than kinh phé
giao cam, cdn céc tuy€n & rugt chiu tac dong cua cac yéu td tai cho, hé
than kinh tu dong gay tac dung yéu lén t& bao tuyén lam tiét dich
dac hon; tuy nhién né lai gdy co mach d&n tuyén yén két qua 1a tuyén
oidm tidt.

~  Tuydn mé hoi: khi kich thich thén kinh giao cam sé tiét md héi,

nhung kich thich pho giao cam khong gay ra tac dung gi. Tuy nhién
da s6 tuyén md hoi bi chi phdi boi ddy giao cam thudc hé cholinergic
(trdt mot vai tuyén dén 1ong ban tay, 1ong ban chan), mit khac tuyén
mé hoi bi kich thich trude hét béi cac trung tam phé giao cam 0 dudi
d6i. B&i thé ngudi ta thudng goi tuyén md hdi l1a tuyén mang chiic
niang phé giao cam.

~ Tuyén & da day, rudt: & thanh da day ruft c¢6 dam roi riéng. Tuy

nhién hé thin kinh tu dong cling tac dong Ién da day, rudt va glan cd
thét do d6 diy nhanh thitc &n di xudng phia dudi. Tac dung day nay
k&t hgp véi ting tiét cac tuyén nhu da trinh bay.
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Binh thudng da day rudt khong chiu tic dong cla hé giao cam. Tuy
nhién didu d6 cé thé x4y ra trong mot s& bénh lam cham qua trinh thic day
nay.

e Tim: kich thich giao cAm lam ting nhip tim va ting co bop tim téng
chuyén hoa, kich thich phé giao cam gy tic dung ngudc lal.

o Mach mau: da s§ mach méau, nhét 13 mach méu & cac tang 6 bung va da
& chi bi co lai khi kich thich day giao cam. Kich thich phé giao cam it c6
tiac dung, tuy nhién lai gy gidn mach ¢ mat.

o Téc dbng ctia hé than kinh ty ddng 1én huyét 4p ddng mach. Huyét ap 1a
k&t qua cua stte ddy mau cia tim két hop véi sdc can dong mau cla
mach méau. Khi kich thich giao cam vita lam téng sitc ddy, vita lam ting
siic can nén huyét ap tang.

o Tac dong lén phdi: kich thich giao cam gy gidn ph& quén va co mach.
Nguge lai kich thich phé giao cdm gy co that phé€ quén va c6 1€ gian nhe
mach mau.

e Tac dong lén cac cd quan khéc: dng gan, tdi mat, méu quan, bang quang
bi tic ch® bdi kich thich giao cAm, ngudc lai bi kich thich bdi phé giao cam.
Kich thich giao cam con giy ting chuyén hoa nén lam gan tang phéng

thich glucose, lam tang dudng huyét, tang phan huy glycogen g cg, tang sic

manh cta cd, ting chuyén hoa cd ban, ting hoat déng tinh than. Cudi cung
hé giao cam, phé giao cAm tham gia vao hoat déng tinh duc.

- 3. Thudc va hé than kinh ty dong

3.1. Thudc tic dung lIén hé adrenergic
Tiém norepinephrin giy tac dung gidng nhu kich thich day than kinh

giao cam, vi th& norepinephrin con duge goi 1a thubc cudng giao cam. Cac

thude cudng giao cAm thudng ding la: norepinephrin, epinephrin, ephedrin,
methoxamin, phenylephrin, isoproterencl, salbutamol.

—  Céc thudc gdy giai phéng norepinephrin & tan cing than kinh: mdt s6
thudc cé thc dung cudng giao cadm qua cd ché gial phéng norepinephrin,
d6 1a cic thudc ephedrin, tyramin, amphetamin.

—  Mbt s6 thubc gy tc ché hé giao cam 4 cac giai doan khac nhau:

Ngan can tdng hgp va tich trit norepinephrin 4 tan cung than kinh giao

cam: reserpin

+ Uec ché sy giai phéng norepinephrin ¢ tin cling than kinh giao
cam: gruanethidin

+ Ucch&8 cam thy an pha (a): phenoxybenzamin, phentolamin
Uc ché 8 cam thu bé ta (B): propranolol, atenoclol, acebutalol

+ Uc ch& dan truyén thin kinh tu déng qua hach: aminazin
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3.2. Thudc tdc déng lén hé cholinergic

Cac thudc cudng phé giao cam (loai muscarin) tiém acetylcholin vao
mach mau khong gdy duge tdc dung hoan toan giéng nhu kich thich day pho
giao cam vi nhanh chéng acetylcholin bi men cholinesterase pha huy. Mt s8
thude khong bi phan huy nhu vay nén gay tac dung tugng ty nhu kich thich
pho glao cam: p1locarpm methacholin. Cac thufc nay tac dung tryc tiép lén
& cAm thu muscarin cia hé cholinegic gy triéu ching: (hoi ching
muscarin), néu

— Nhe: tiic thg, ra md héi, budn nén, chan én

- Ning: ndén mda, chudt rit, ia chay, tang tiét nude bot, nudc mét, va
md hdi, khé thd, nhip cham.

— Nang hon nita: dai ia khéng tu cht, ting tiét ph& quén, phi phéi. O
day atropin ¢6 tac dung

Thudc ting cuEing tac dung trén ¢¢ quan thyc thi phé giao cam
mot cach gian ti€p: neostigmin, physostlgmm Cac thudc nay tic
ché& acetylchohnesterase do d6 ngan can sy phan huy acetyleholin &
tan cting day phé giao cam.

Thudc tic ché tac dung cholinergic d co quan thue thi: atropm
scopolamm homatropm tic ché€ tac dung cua acetylcholin trén 6
cam thu muscarin cua ¢d quan thyc thi.

Thude kich thich cic neuron sau hach phé giao cam: thude loai
nicotin, cac neuron trudc hach (giao cdm hay phé giao cam) tiét
acetylcholin vaA dé&n lugt acetylcholin lai kich thich cac neuron
sau hach. Do vay khi tiém acetylcholin sé kich thich neuron hau
hach ¢ ca 2 hé g1ao cam va phod giao cam. Nicotin cling cd tac
dung tucng tu vi ¢ mang neuron ¢ 8 cam thu nicotin.

Nicotin kich thich ddng thdi ca hé giao cam lan phoé giao cam nén giy ra
co mach § cac co quan trong & bung va § chi, ciing nhu ting hoat djng da
day, rudt d¢oi khi gay mach cham niia.
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Thudc phong bé& hach: hexamethonium, pentolinium Gc ch& dan
truyén cad giao cam lan phé giao cam nhung tc ché glao cam
manh hon phé giao cAm nén ngudi ta thudng st dung dé tic ché&
giao cam: vi du diéu tri ting huyét ap.
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ROI LOAN NUGC DIEN GIAI
TRONG NGOAI KHOA

Nguyén Qudc kinh

R41 loan nudc va dién giai thudng xay ra trong ngoai khoa tu truée, trong
dén sau mo.

I. NHAC LAI MOT SO KHAI NIEM

1. Néng dé phan tir lugng (Molarity), dé phan tir lugng (Molality) va dudng
lugng gam:

_ 1 mole = 6,02 x 10% phan ti (s6 Avogadro), do bang trong lugng phéin
tt (gr); 1 mmol = 1/1000 mole.

-  Molarity = s6 mole chit hoa tan/1lit dung dich. Molality = s6 mole
chit hoa tan/1 kg dung dich.

—  Duong lugng gam (Eg): diing cho mot chAt ion hoa = s6 mole x hoa
tri; 1 milli duong lugng gam (mEq) = 1/1000Eq. Vi du: dung dich 1
phan ti ciia pgCl, = 2 Eq cha Mg/l+ 2 Eq cua CIL

2. Ap lyc thadm thau (ALTT), nong dd thaim thau (Osmolarity), 46 tham thiu
(Osmolality) va tinh truong luc (Tonicity) cta huyét tudng.

Thim thau: chuyén déng thyc t& cia nudc qua mang ban thdm do chénh

léch nong d6 chdt hoa tan khong khuéch tan giita hai phia.

—  Ap lyc thdm thau: ap lyc ¢ phia co nhidu chat hoa tan hon dé ngén
nudéc khong sang phia bé;} kia do chénh léch ndéng d6. ALTT chi phu
thube vao s6 lugng cdc tiéu phin cua cac chit hoa tan khong khuéch

tan. Nhu vay: 1 osmole = 1 mole véi chit khoéng phan ly. Con chét
phéan ly thanh ion thi 1 mole = n x osmole (véi n: s6 loai ion). Vidu: 1
mole NaCl = 2 osmole.

~ Noéng 46 thim thiu: s6 lugng osmole/lit dung dich; d6 tham théu: 50
lugng osmol/kg dung dich. Trén thuc t€, ba thuat ngit trén hay dung
1in vi khac nhau khong dang ké.

—  Tinh trudng ldc: tac duzlg mét dung dich gy ra dsh v6i thé tich t&
bao. Vi du: dung dich déng truong khong co tac dung vdi thé tich t&€
bao, dung dich nhuge truong lam tang va dung dich uu truong lam
giam thé tich t& bao.
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ALTT huyét tuong udc tinh (Posm) 13 tong s& cac chat 6 hoat tinh
tham thiu trong huyét tuong, chi yéu la Na*, glucose va uré,

Posm (mosm/1) = Na* mau x 2) + Glucose mau + Uré mau = 280 - 993 mosm/]

(Na', glucose mdu, uré méu tinh bc‘i’ng mmol/l).

Khéc véi glucose, vi ty do qua mang té bao nén uré chi g6p vao Posm
tuyét dol chit khong c6 vai tro gl trong Posm hitu hiéu tie tinh trudng luc
cua huyét tuong.

ALTT do bing may & diém dong lanh huyét tuong (-0,62°C), tiic 1a do
dién tré huyét tuong (690 ohms lem*em/1). Gia tri ALTT do khac véi
uée tinh khi ¢6 trong huyét tudng cac chat mang hoat tinh tham thau
nhung thudng khéng dinh lugng nhu: (1) cac chat 1am tiang ALTT va
tinh trudng hue huyét tudng nhu mannitol, sorbitol, glycerol, (2) cac
chéat chi lam ting ALTT ma khong anh hudng dén tinh truong hue
nhu uré, methanol, ethanol, ethylen — glycol.

Khoang tréng thim thiu (KTTT) = Posm do - Posm uéc tinh (binh
thudng < 10 mosm). KTTT tang trong ngd déc mot s chat, trong suy
da tang (tdng acid amin luu hanh do tidy huy protein).

3. Mot vai con sé
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Eq ion = trong lugng phan ti (gam)/ho4 tri.
mEq = 16" Eq. Vi du: Néng d6 mOs cta 1 1it NaCl 0,9% nhu sau: 9 gr
NaCl/lit = 9: 58.5
= 0,154 Eq = 154 mEq Na* + 154 mEa CI" = 308 mEq
+ Trong 1 lit NaCl 0,9% ¢6 bao nhidu mEq Na* va C1™?
0,9% = 9 gr NaCl/lit; TLPT cha NaCl 1a 58,5 (= 23 + 35,5) 9 gr:

98,5 = 0,154 Eq. Nhu vay ¢6 154 mEq Na*va 154 mEq CI- trong 1
lit NaCl 0,9%.

+ Phai thém bao nhiéu KCl vao 1 lit glucose 5% dé c6 40 mEq K*?
1 mEq KCl =39 + 35,5 = 74,5mg.
40 mEq x 74,5 = 2980 mg = 2,98 gr KCL.
Mole (M, mol) = Eq x hoa tri; Milimole (mM, mmol) = mEq x hoa tri;
1mmol = 10”° mol
+ Cac ion ¢6 ho4 tr{ 1 thi mole = Eq; ion ¢6 hoa tri 2 thi Eq = 1/2
mole. Vi du: 1 mEq Na* = 23 mg va 1 mmol Na* = 23 mg; 1 mEq
Ca™ =20 mg va 1 mmol Ca* *= 40 mg.

Osmole (Osm) va milliosmole (mOsm):

1 mOsm = [mg chat ho#c ion/it dung dich]: trong lugng nguyén ti

chat dé (hoic ion)

Do vay: p )

+ 23 mg Na' /it = 1 mOs/lit; 35,5 mg Cl/lit = 1 mOs/lit; 58,5
mgNaCl/lit = 1 mOs/lit



60 mg NaCl/lit = 1 mOs/lit tie 100 mg% uré = 16,7 mmol/lit; 180 mg
Glucose/lit = 1 mOs/lit titc 100 mg% = 1 gr glucose/lit = 5,5 mmol/lit.

+

Glucose 5% chita 50 gam glucose/lit, trong khi 180 mg glucose/lit
= 1 mOs/lit titc 180 gam glucose/lit = 1 mOs (1 gr/l = 5,5 mOs).

Do dé: 50 gam : 180 = 0,278 Osm = 278 mOs. Nhu vay glucose 5%
nhudc truong so v6i huyét tuong.

Dung dich glucose 5% pha véi NaCl 0,9% chita 308 mOs Na” + CI
va 278 mOs glucose, tdng cdng 586 mOs, tie 12 wu trudng so véi
huyét tuong khuéch tan giia hai phia.

1 gam/lit uré = 16,7 mQOsm/]

Mot s6 phan ti phan ly thanh ion trong cac diéu kién sinh 1y nhit
dinh. Vi du: HCO, nhan 1 dién ti v mang dién 4m, trong lugng
phan ti (TLPT) =61=1+12+3x 16 » 1 Eq HCO; =61 gr/1 =
61 gr > 1 mEq HCO, =61 mg.

Il. CAC KHOANG DICH CO THE

1. Phan bdé
Nude chiém 60% trong lugng co thé (TLCT) 6 nam va 50% TLCT & nit
Khoang trong t& bao (TTB) chiém 36%
| Khoang ngoai té& biao (NTB) chiém 24% = 19% dich gian bao (GB) + 5%
dich trong long mach (TLM) titc thé tich tudn hoan (TTTH). Vi du: 4 nam

gi161 70 kg.
Khoang TLCT (%) NuSc toan co thé Thé tich (lit)
TTB 36 60 25
NTB 24 40 17
GB 19 32 13,5
60 100 42

2. Thanh phéan dich trong méi khoang khac nhau do hang rao vat ly:
—  Trong t&€ bao: thanh phan chi yéu 1a K* (140 mEqg/), thit dén la Mg™
(50 mEg/), phosphor (75 mEg/1), protein (16 g/dl).
~  Ngoai t& bao: thanh phin chd y&u 1a Na* (145 mEq/l), thi dén ClI”
(105 mEq/1), HCO,™ (29 mEq/l).
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3. Dich trong té bao

Mang t& bao: diéu chinh thé tich va thanh phén dich TTB, ¢6 bom
Na* — K* ATPase dé trao d6i Na*/K* (ty 1& 3/2), tuong d6i khong tham
Na® va K" - tdng K" TTB va ting Na® NTB. Do d6, K* quan trong
nhat vé ap luc tham thau TTB va Na* quan trong nhat vé ap lue
thim th&u NTB. Mang t&€ bao cling khong thAm vdi protein (dién tich
am) nén tang protein TTB — trao d6i ty 16 3 Na"/2K* dé tranh ting
ap luc tham th&u TTB.

Khi tén thuong mang t&€ bio va gidm hoat tinh Na* - K* ATPase
(thi&u oxy mau ho#c t8 chitc) s& gdy phu TTB.

4. Dich ngoai t& bao

Chiic ning: cung cap cho t&€ bao chit dinh dudng va loai chit cian ba
~> duy tri thé tich dich ngoai t& bao (nh4t 1a dich TLM tde thé tich
tuan hoan) rat quan trong.

Na*: quan trong nhit vé ALTT va thé tich dich NTB —» Thé tich dich
NTB thay déi theo lugng Na* toan cd thé (phu thudc nhap, bai tiét
Na® qua thin va ngoai than).

Dich gian bao: nudc va Proteoglycans tao thanh thé gel, ap luc khoang
ndy - 5 mmHg va téng khi thé tich dich gian bao tang. Khi ap luc khoang
GB (+), dich tu do trong thé gel ting nhanh din dén phu gian bao.
Protein dich GB thip (2 gr/d]) va tré v€ mach mau qua hé bach huyét.
Dich TLM tic TTTH: ion (dién gial) tu do qua giita huyét tudng va
gian bao nén thanh phan dién giai gitta hai khu vyc nay gan giéng
nhau. Protein it sang GB — Protein huyét tuong ( chll y&u albumin)
13 chat duy nhat ¢6 tinh thdm th&u trong trao ddi dich gita huyét
tuong va dich GB. Tang thé tich dich NTB = ting dich TLM + tang
dich GB. Khi ap lyc dich GB (4), ting dich NTB: chi ting dich GB va
khoang GB 14 mét binh chiia tranh day tran sang khoang TLM
(overflow), trén lam sang thay phu td chie duéi da.

Khoang thit ba: 1a § dich ngoai bao, dix ¢6 trong cd thé nhung khéng
¢6 chitc nang cho cd ché sinh 1y duy tri cdn bang nudc dién giai. Vi
du: lugng dich trong 1ong rudt khi liét ruét cd ning hoic tic rudt co
hoc, ¢6 trudng trong xd gan, phit sau béng hodc sau chan thuong.
Dich khoang thit ba ¢6 nguén géc dich NTB nén giy thi€u dich NTB
(nh4t 1a TTTH). V& sau, dich khoang thi ba ¢6 thé duge tai huy
dong va (néu khoang NTB di dude bl dich) duge bai tiét qua than
giy dai nhidu.

5. Trao ddi giita cac khoang djch
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Khuyéch tan qua mang t&€ bao (trao déi gitia dich GB va dich T'TB):

+ Coché&: (1) Qua 16p lipid kép 0 mang t& bao, (2) Qua kénh protein
trong mang t& bao, (3) Qua protein van chuyén xuyén mang té bio.



_+_

+

0,, CO,,H,0, chit tan trong m&: tryc ti€p qua mang t€ bao. Na',
K*, Ca**: {t qua mang t& bao vi thé nang xuyén mang nén chi qua
kénh protein. Glucose, acid amin qua mang nhd Protein van
chuyén (carrier).

Trao d6i nuéc gita GB va TTB: nho ALTT do chénh 1éch néng dd
céc chit hoa tan khong khuéch tan ma cht yéu la Na’. Nhu vay,
nude di tit noi ¢6 ALTT thap dén ndi c6 ALTT cao dé can bing 4p
lic niy déu nhau giita cac khoang va cac khu vye.

—  Khuyéch tan qua ndi mé mao mach (trao ddi gitta khu vuc TLM va GB):

+

Thanh mao mach day 0,5 um va céc t& bao ndi mach néi tiép véi
nhau béi cac khe hd 6 - 7 um. O,, CO,, H,0, chat tan trong md dé
qua hai phia. Chéat tan trong nudc ¢6 trong lugng phan t thip
nhu Na*, K*, Ca™, glucose dé qua khe lién t& bao. Chat c6 trong
lugng phan tii cao (protein) khé qua khe lién t& bao (trit ¢ gan va
phdi 14 nai khe 1én hon).

Tyao d6i nudc qua mao mach nhd hai lyc d6i 1ap nhaw: ap luc
thiy tinh d4y nuée ra khéi mao mach, ap lye keo (oncotic, chii yéu
phu thuge protein) gilt nudc trong long mao mach. Can bang tao
ra bdi hai lyc trén (cAn bing Gibbs - Donan hoic luat Starling): 5
tiéu déng mach c6 ap luc thuy tinh 25 mmHg (cao hon gié tri ap

" luc keo 20 mmHg); & tiéu tinh mach ¢6 ap huc thuy tinh 15 mmHg

e Protid

(th&p hon gia tri ap lae keo 20 mmHg). Phu x4y ra do mét sy ¢in
bang nay. '

méau (ngoai cac tinh trang bénh 1y riéng gay r6i loan protid mau)

= phan 4nh tinh trang nude NTB. Na* mau (ngoal 50 it trudng hgp sé noi

sau) =

luén ludn phan 4nh tinh trang nuéc TTB (va ciing thudng phan

4nh tinh trang nudc NTB khi protid mau ciing thay d6i ciing chiéu).
Nude va Na* lién quan chit ché véi nhau trong bénh 1y nén khong thé
tach rdi réi loan phan bd nudc véi roi loan phan bd Na™.

5. Thanh phan dich trong co thé

5.1, Dién giadi huyét tuong

Na*
K-I-
Cr

135 - 14 (mEqfl) HCO; 22 - 29 (mEg/l)
3,5-55 Ca*™ 40-55
85- 115 Mg** 1,5-25

5.2. Dién gidi nudc tiéu: (MAu nglu nhién, mEq/l)

Hoat doéng 6ng than Na* K

Binh thudng > 40 > 40
Con du trir 10- 30 20-30
Giit Na t6i da <5 15-25
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5.3. Thanh phén dién gidi dich tiéu hod ¢ nguvi Ion (mEqg/l)

Dich tidu hoa Lugng toi da Na* cr K*
___________ (Ingay)
Binh rhuang
Nudc bot 1 Il'tlng-éy 100 75 5
Dich vi (pH < 4,0 25 60 100 10
Dich vi (pH > 4.0) 2,0 100 100 10
Mat 1,5 140 100 10
Dich tuy 1,0 146 75 10
Dich rudt non 3.5 100 100 20
Bét thudng
Mé thong hdi trang (mai} 05-20 130 110 20
M thdng héi trang ( da thich nghi) 0,4 50 60 10
Md théng manh trang (mdi) 0,4 80 50 20
M3 thong dai trang (quai ngang) 0.3 50 40 10
ja chay 1-40 60 45 30

6. Chirc nang than
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Chtic nang than tét s& lam don glan liéu phéap truyén dich rit nhiéu
vi ngay khi bit ¢t nude va dién giai, than diéu chinh nét dé giit can
bing dién giai va toan kiém. Tré em < 2 tudi cé chtic ning than chua
trudng thanh nén kém xu 1y va c6 lugng nudc todn than nhiéu hon
ngudi 16n — cin truyén dich va dién giai than trong.

Bénh nhén suy than man ¢6 thé bi:

+  Toan chuyén héa do éng thin giam kha ning bai tiét acid c¢d
dinh. Glong nhu tré nho, cac bénh nhin nay nhay cam vii hugng
Cl nén cin dung luong tdi thiéu NaCl khi b3 sung Na+ natri

bicarbonat hoéc lactat duge dung nap t6t hon NaCl.

+ Toan hd hap dé xuat hién trong gdy mé va sau mé. Cén cho bénh
nhan suy than hodc bicarbonat trudc mé dé nang bicarbonat
mau lén khoang 30 mEq/], tiic la hoi kiém nhe. Can do thudng

xuyén pH mau trong va sau mé.

+ U’ Na": thudng gip trong suy than man va cin han ch&€ nhap Na’

tm‘h mach.

+ Mot s6 bénh nhan suy than man mét kha néng gii Na® (viém
than m&t mudi) nén tang bai tiét Na* niéu ngay ca khi thigdu Na*

toan cd thé. Cén ding thém Na* tinh mach.



+ M4t nuéc ciing thudng gép vi than mét kha nang c6 dac nén ty
trong va ndng 4o thim thiu nudc tiéu thap. Cin bu thém nudc
khong chita dién giai.

Il. ROI LOAN NUGC - BIEN GIAI TRONG NGOA! KHOA

P& xi tri roi loan nude va dién giai, ta can tra 16i 3 cau hoi:

(1) Hién dang c6 réi logn cén bang gi va mic dj réi logn co thé c6?

(2) Thém nhitng mét mdt nwde vé dién gidi ndo xdy ra trong qud trinh
diéu tri?

(3) Nhu cdu duy tri co bdn vé nuwde va dién gidi la bao nhiéu?

Ti&p theo, ta xac dinh cac nhu cau sau:
(1) Nudc khong chita dién gidi.
(2) Na* cung vdi lugng nudc cén dé dung dich truyén dang truong.
(3) K va cde dién gidi khdc.
(4) Piéu chinh toan kiém.
Sau day, ta 14n lugt tim 181 dap cho 3 cau trd 191 trén.
1. Chan doan céc rdi loan can biing nudc - dign giai

Can tim kiéu réi loan va mitc d6 réi loan dya vao bénh s, ddu hiéu 1dm
sang, xét nghiém, kinh nghiém lam sang. Ludn chi 14 su phong doan, con
chin doan chinh xac hon va muc d6 réi loan can nho theo rél dap Ung cla
bénh nhan véi diéu tri ban dau.

1.1. Ddu hiéu goi y tirbénh su

TAc phia du6i da day (loét hanh t4 trang, hep moén vi) gy ndén va gay
kiém mau (mat Cl va K*, ha K 'méau ciing nhu mét nude va Na®.
Nbén do cac nguyén nhéin khac trén: gy méat nude, Na*, K*. Thudng cb
xu hudng toan mau.

fa chay (ta, viém dai trang loét, md thong héi trang) cling gy mét
nude, Na*, K* va xu hudng toan.

Béng: giy mat cdp tinh huyét tuong va dich ngoai t& bao (nudc,
protein, Na*). Mic d9 m&t dich phu thude dd sau va dién tich bong.
M3 héi: néu mat nhifu gy mat dang ké Na*, nudc, giam dich NTB va
c6 thé gdy truy mach,

Ché @ &n it Na® va diing thudc loi tiéu thudng gy thiéu muéi viia
phai va gidm thé tich tuin hoan hon, thuong khong dé lai hau qua
nhung khi gy meé sé tut huyét ap vi mat co mach nhd truong luc giao
cAm. Ngoai ra, K mat do lgi tidu s6 gy ha K' mau néu khéng bé
sung trong ché d¢ an.
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1.2. D4u hiéu va triéu chiung lam sang

_  Khat = chi din rit nhay cho nhu ciu nudc (cAn phén biét khat véi
khé niém mac mleng suc hong chit nude lam dd kho mleng) Khat cb
triéu ching dién hinh 14 bénh nhan s& udng ngay khi dé nude gin.
Thiéu nude trong 1am sang chi gép 4 bénh nhén khéng thé udng (hon
mé,suy kiét) hodc khong cho udng (tréi, bit nhin); bénh nhan c6 thé
ting mat nudc do sbt cao, ia chay, dai nhiéu thim thiu (truyén
mannitol, glucose mau cao trong bénh dai dudng). Tré em va ngudi
gia d6i khi khéng khat dua thiéu nude.

~ D% Am: kho nach va ben 13 ddu hiéu thigu nuée ning (t6i thiéu 1,5
iit). Cac vong nay ludn 4m vi tuyén mo hoi ludn hoat ddng nhung
giam rdi ngling bai tiét khi thién nude néng gay khé.Chia §: viém da,
nhi®m nim min giy teo va giam hoat ddng cAc tuyén md hdi nén
nach va ben cting kha.

— Trong lugng co thé (TLCT): TLCT thay doi trong thdi gian ngan
(tung phut, ting gid) s& phan anh thay d8i vé nudc NTB lan tong
lugng nude toan cd the nhung it tng dung vi phiic tap khi cdn nhiéu
1an trong thoi gian ngén. Dién bi€n cdn ndng trong thai glan dai vai
ngay 1a chi dén kha tin cay vé thay d61 nuée toan cd thé nhtmg can
1y gidi than trong khi ¢6 "khoang thi ba". Cha y mé't mat t& chic
khi di hoa (sut téi 500 gringay) hodc cdu tao td chic kh1 dong hoa
(tang téi 150 gringay), 6 hau hét ciac bénh nhén sau md cé sut t6i
thiéu 300 gr/ngay.

Tang cAn = i nudc. Sut can (> 300 - 500 gringdy) = mit nudc. Diéu tri
khéng nén chi dua vao siia chita thay ddi vé TLCT ma cén sit dung céc dau
hiéu khac dé xac dinh xem réi loan thang bing nude 1a ti dich NTB hay tit
nudc "khong chia dién giai".

—  Tinh mach canh: khi bénh nhin ndm ngtia, tinh mach canh ngoai
(TMCN) thuong déy dén bd trude cd e don chiim. TMCN la thudée do
ap lyc tinh mach sfn c6 d& theo déi thay ddi vé ap luc tinh mach
trung uong (ALTMTU).

ALTMTU tang do tang thé tich huyét tuong hoic suy tim, giam do glam
thé tich huyé&t tuong. Khikhdng suy tim, thay d61 @b phong tinh mach ¢6
phan anh thay d6i thé tich huyét tuong va g¢i ¥ thay d6i téng luong Na*
toan cd thé (vi thé tich huyét tu‘dng 12 mot phan dich NTB phu thugc Na‘).
Can phan biét phdng tinh mach c6 do thita TTTH véi suy tim (diu hleu
phan héi gan - tmh mach cd duong tinh trong suy tlm) Khi bénh nhan nim
ngla, tinh mach ¢6 xep phdn anh giam TTTH va cin dich chita Na*.

— Db caing t6 chite: Gidm d9 cang t6 chic = gidm thé tich dich GB caa

khoang NTB (phu thudc Na*) va can dich chia Na’.
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Lu6i 1a chi thi dang tin cay nhat vé d6 cing t6 chitc. Binh thudng
ludi c6 mét nép nhan duy nh4t, khi xust hién thém cac nép nhin
va nép cii rd hon 14 €6 gidm thé tich dich GB.

D6 cang da khéng tin ciy bing ludi vi bi anh hudng do gidm tinh
dan héi ¢ ngudi gia. Dau hidu trudng lyc mat (it ich loi vi khong
so sanh duoc v6i trude khi réi loan dich) cho phép cing ¢8 bing
chitng gidm thé tich dich ké khi kém cac dau hiéu khac.

Huyét dong Thay d6i huyét ap va nhip tim cht yéu 1a do thay d4i thé
tich tuan hoan (khoang dich NTB). Nhip tim nhanh 1a d&u hiéu sdm
cua glam TTTH, sau d6 xuét hién tut huyét ap khi thay d6i tu thé rdi
ca khi nim. C6 thé cham nhip tim khi mat nhidu va cdp tinh TTTH.
Tut huyét 4p = c4n dich chita Na*, dich keo hay mau tuy tinh hudng.
ALTMTU, 4p luc ddng mach pho1 (ALDMP) bit r4t t6t dé chan doan
va bu dich.

Dap tng huyét 4p va mach véi thidu ‘thé tich tudn hoan TTTH):

Nam nglra Ngdi
TTTH {ml) » -
Huyét ap Mach Huyét ap Mach
Binh thudng Binh thudng Binh thudng Binh thudng Binh thudng
Thiéu 500 Binh thudng Binh thudng Binh thudng Binh thudng/T
Thigu 1000 Binh thuding Binh thuting/T Binh thudng/y 4
Thigu 1500 Binh thuang/d 4 i M
Thigu 2000 4 T 1 T
—  Phu varan 4m:
+ Phu phan anh tang thé tich dich GB va néi 1én tang tdng lugng
Na" toan co thé. Phit khong phal do @ nuéc don thuan giy ra. Phu
khéng phal chi thi nhay 14m ctia cAn bing Na*. Ting 20% lugng
Na* trao ddi toan ¢d thé trudc khi xust hién phu. Pha 4n 16m khi
téng ludng Na* toan co thé da tdng thém it nhat 400 mEq (2,7 lit
NaCl 0,9%).
+ Ran dm khi khéng ¢6 bénh phédi néi 1én dong dich phé nang trong

suy tim va/hodc trong ting cdp tinh TTTH (t6i thifu thém
1500ml).

Lap bang theo ddi can bang dich va Chenglal vao - ra (bilan)
1.3. Ly gidi cdc xét nghiém:
1.3.1. Na’ mau:

~ Nong d6 Na* mau phén anh ndng d6 Na* trong tat ca cac khoang dich
co thé nhung khong nhét thi€t phan anh t6ng lugng Na* toan co thé
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vi khu vuc huyét tudng chi 1a mét bé phan. {Na* mau] phdn anh

ALTT dich NTB va thay d6i ALTT thuong do thay d8i tong lugng

nude toan co thé. Do d6, [Na® mau] cho phép danh gia tinh trang nuéc

TTB va thay d6i [Na* mau] = thay d6i nuéc TTB.

+ Na* mau tang = mat nwéc TTB: Khi mit nudc, tat ca cac
khoang ¢o thé thu nhé lai nén tidng ndng d6 tat cid cac chat hoa
tan [Na' maujting . :

+ Na* mau gidm = & nudc TTB: cdn han ch& nhap nuéc hodc cin
thém Na*, hodc khong cAn diéu tri gi (dua trén cac ddu hiéu khéc
cta mat Na': néu thi€u dich NTB thi bu thém Na*, néu khong thi
chi cAn han ché& nhap nudé.

Giam Na* mau gia tao (Pseudo hyponatrémie): Trong mdt s6 trudng

hop, [Na' mau] khéng phan anh ding tinh trang truong luc huyét

tudng. Gidm Na* mau gia tao ddng trudng khi ¢6 nhiéu chat khong
phai nudc trong huyét tudng (ting lipid, protein mau) lam giam Na*
mau nhung ALTT mau binh thudng. Gidm Na' mau gia tao uu
truong khi hién dién nhiéu chat ¢6 hoat tinh thdm th&u trong huyét
tuong (tdng glucose mau, ngd dbéc methanol, glycerol, ethylen -
glycol...} lam glam Na® mau nhung ALTT méau ting. Trong téng
glucose mau, cAn dua vao [Na* mau] stta ddi:
Na* mau stta d6i = Na* mau xét nghiém +[(Glucose mau - 5)/3]
(Na* va glucose do bang mmol | 1it)

Thay déi man tinh v& ALTT méau c6 thé do thay d8 vé téng lugng

nudc toan c¢d thé vi/hodc téng lugng Na* toan co thé. [Na* mau] sé

khéng ddi néu khéng cé ngude chidu khi mat hodc @ mudi va nude.

M4t Na* man gdy gidm Na® mau va giam thé tich dich NTB — thiéu

TTTH trén lam sang. Mét s6 bénh nhan suy kiét ¢6 giam Na' mau

nhung khéng cé tridu chiing goi 13 " gidm Na® mau cua bénh ning".

Héi chitng nay do diéu chinh lai 8 cAm thu thdm thau (osmoreceptors)

dudi d6i va sy bai tiét nhidu ADH d&n dén @ nudc nhe man tinh. Diéu

tri t&t nhdt cho trudng hdp nay la khéng didu tri gi ca: néu ta cd ting

Na* méu bing han ché& nhap nudc thi xuat hién ddu hidu mit nude

(khat, dai it) ma vAn giam Na* mau; néu ta ¢d tang Na* mau bing b

mudi thi mudi duge bai tiét qua than (néu khéng cé thé phi) ma Na*

mau vAn gidam. Nhu vay, [Na® mau ] khéong chi 1a chi din tin ciy vé
thay déi téng lugng Na* toan cgd thé, v& nhu cdu Na* trong ca réi loan
cip 14n man tinh.

Tang Na* mau = cdn nudc khong chita dién giai. Giam Na*

mau = thudng cian han ch& nhap nudc khéng chita dién giai,

d6i khi cling cAn dung dich chita Na' cho bénh nhan thiéu TTTH.



1.3.2. Hematocrit (Hct):

_ Het mau toan phan 14 mdt miu sinh thiét vé khoang TTB (héng cau)
va khoang NTB (huyét tuong) va chi 1y gidi duge trong can bang nude
- dién giai khi khong c6 thay dé1 vé khéi ludng héng cAu (khéng chay
mau, khong tan mau). Het it thay ddi trong rdi loan cin bang nudc-
dién giai vi khi chi ¢6 nude toan cd thé thay ddi, héng ciu (khoang
TTB) phinh ra hay xep lai ty 16 thuan va di do6i véi thé tich huyét
tugng nén tylé % hong cdu trong mau toan phan (ttc Het) khong bi
anh hudng dang ké. Thé tich huyét tuong 1a mdt phan cua thé tich
dich NTB phu thude Na* nén né thay d6i song song véi thay doi téng
lugng Na* toan co thé, con héng cdu (khoang TTB) it bi anh hudng
khi thay d6i cAn bing Na’. Do d6, thay ddi tdng lugng Na® toan co thé
kém theo thay d6i Het.

_ Khi mat Na*: thé tich huyét tuong giam va Het tang (Het téng thém
3% ~ thidu 150 mEq Na*). Cén biét trudc Het binh thudng (trude khi
r6i loan Na*), do d6 khéng nén ly giai Het mot cach clng nhéc. Trong
thdi gian ngén va khi kbOng ¢6 chady mau, tang Het = can Na*.

_  Khit Na*: thudng khéng thdy giam Het nhu ta tudng.

1.3.3. Protid méu: lién quan dén khoang NBT (huyét tudng) nén truc tiép
phan anh tinh trang nuéc NTB. Téng Protid mau = méat nudc NTB.
Giam Protid mau = @ nuéc NTB.

1.3.4. K méau:

_ [K* méau] chi chiém mét phan nhé (1%) K' ¢6 thé trao d6i toan cd the
nén thay déi tdng lugng K* toan cd thé ma K* mau vén binh thudng.
Tuy nhién, néu duge 1y giai thich hgp, K" mau la mot chi dan dang
tin cAy nhung khéng nhay cho nhu ciu K",

- K' mau tang trong toan mau vi gidm trong kiém mau. K" ra khoi t&
bao (va H* vio t& bao) khi toan mau va vioe t&€ bao khi kiém mau chi
khong c6 sy thay d6i tdng lugng K* toan cd the.

Trao 461 K* - H* véi ty 18 1 mEq K* = A0,2 pH méu. Lugng K* thi€u hodc
thiia c6 thé duge tinh ti pH déng mach va néng d6 K* méu theo bidu d6. Mot
6 hormon lam ting (pitressin, thyroxin) hogc gidm (insulin, corticoid) K*
mau. Giit va mat K* qua thin ciing nhu chuyén dich K* qua mang t& bao c6
lién quan dén cac hormon nay.

1.3.5. pH méu: 14 phép do tryc tip va chinh xac nhat vé tinh trang cén bing
toan kidm. Nén 14y mau déng mach vi mau tinh mach c6 gi4 tri binh thuong
thdp hon va gidi han thay d6i nhiéu tuy theo tinh trang cac t6 chic phia
duéi chd choc nén khé 1y giai két qua.

1.3.6. Bicarbonat mau: tang trong toan hé hép va kiém chuyén hoa, giam
trong toan chuyén hoa va ki€ém hé hép.
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1.3.7. Nudc tiéu:
a) Luu lugng nudc tiéu:

Ghi it nhat 8 gid mot 14n & cac bénh nhén duge truyén dich va ghi hang
i khi c6 roi loan nude - dién gidi nang, séc, suy thin. Binh thuong lugng
ude tidu 1500 £ 500 mlingdy (60 + 20 ml/gid hodc 0,5 - 2 ml/kg/gig). Sau
chin thueng hoic stress, lugng nude tidu c6 thé gidm thoang qua 750 — 1200
ml/ngay (30 - 50 ml/gid). Nuge tidu < 500 ml/ngay 14 dai it. Khi khong c6 suy
&ng than hogc tdc nghén sau than, dai it do nguyén nhan truéc than: thidu
dich NTB (lugng Na* toan cd thé) hogc thiéu nuée toan cd thé.

b) Xét nghiém nudc tiéu:

Chi cAn 14y mAu ngiu nhién ma khong cdn gitt nude tiéu 24 gio khi xu 1y
rd1 loan dich.

~  TY trong nude tiéu phan anh ndng do th&m th&u cha cac chat hod tan

trong nudc tiéu khong c¢6 protein va glucose. Trong dai it do mét
nudc: ty trong nudc tiéu cao (1,030) vi &ng than tai hap thu t61 da
nude dix tiép tuc bai tiét cac chét hoa tan trong nude tibu. Trong dai it
do thiu dich NTB (téc 1a thiéu Na®): ty trong nudc tiéu giam (1,010)
do tai h&p thu nudc qua cd ch€ "nhén ngugc dong" cia 6ng than (phy
thude Na*) bi réi loan — dai nude va giit Na*, 1am giam nhe lugng
ch4t hoa tan bai tiét trong nudc tidu. ALTT nudc tiéu (binh thudng >
500 mosm/l) chinh x4c hon ty trong nude tiu trong danh gia réi loan
nudc - dién giai va chiic nang than.

_ Dién gidi nude tiéu: Than bit dau gitt Na’ ngay khi éng than bi kich
thich bdi aldosteron nhung sau 3-5 ngdy mdl gilt t61 da Na* va ¢ thé khong
bii tist chut Na* nao. Khi khong c6 dai nhiéu ma Na’ nudc tiéu < 20 mEq/l
la c6 giti Na* manh do thidu dich NTB, ho#c do thiéu TTTH, hodc do ting
ti&t aldosteron. Than giit K duge kiém sodt bang nhiu yéu td (pH mauy,
lugng chat hoa tan trong ong than, can bing Na*...) ngoai tinh trang K* toan
cd thé. Khi gidm K méu, ludn mat bit bude khoang 20 mEg/ngay K qua
nude tidu cho dir thiu nhidu K* toan cd thé. Do vay, do dién giai niéu rit co
ich & khang dinh thi€u hay khong thiéu Na® va K* toan cd thé.

2. R&i loan can bang nudc

R&i loan nude va dién giai thuong pha trén nhau. D& thuan tién, ta tam”
phan khoang" giap chan doan va diéu tri dua don thuln vao ly thuyét ma thoi.
2.1. Can bang nudc binh thutng

_  Hang ngiy & ngudi 16n: nhap khoang 2500 ml nuée (gdm ci 300 ml nude
ndi sinh),mat khoang 2500 ml nude (gdm 1500 ml nude tidu, 400 ml bdc
hoi qua hé hdp, 450 ml/m® bdc hdi qua da, 100 m! qua phan). Mat
nuéc qua bée hoi rat quan trong trong diéu nhiét vi chiém 20 - 30%

thai nhiét... Tinh trang nudc cua mot khu viyc thé hién bing ALTT
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méi trudng d6. Binh thuong khong ¢6 chénh 1&ch ALTT qua mang té
bao, cac khoang trong va ngoai t& bao la ding truong (isotonic) hoac
ding thim thau Gso - osmotic). Ba cd ché€ chinh kiém soat ALTT
huyét tuong dé duy tri cln bang nudc la: khat, ADH va aldosteron. O
tuyén dudi dbi c6 chc té bao than kinh 13 cac 8 cam thu cam thdm
thiu (osmoreceptor). Khi ALTT huyét tudng tang, cac t& bao than
kinh d6 giy cam giac khat (4 bénh nhan tinh) va tang tiet ADH—
ting tai hdp thu nude & &ng gop dé gidm ALTT huyét tudng.

R&1 loan nudc 1a do thita (kém nhde ¢ruong) hodc thiéu nude (kém
uu truong). Khi mét nudc tudng duong v6i mat dién gidi (mét dong
thém thau) = mat nude chi g khoang NTB va bidu hién bang cd dic
mau véi Na* mau binh thuong, con Het va protid mau tang. Ngugc
lai, gift mudi - nude ddng thim th&u = @ nudc NTB bidu hién bang
pha loang méau vdi Na® mau binh thudng, con Het va protid giam. Khi
m#t hodc nhap nudc va dién gidl khong tuong duong, néi chung rdl
loan ban diu § khoang NTB +3i sau d6 gAy thay déi khoang TTB.
Nhu vay: Wu truong mau = tang Na* mau = méat nuée TTB va
nhudc truong mau = giam Na‘ mau = nudc TTB.

Céc roi loan nudce:

+ Réiloan nudce sd bi: r&1 loan nude hodc TTB hodc NTB.

+ Réi loan nmudc toan thé: cung mot kidu rdi loan nude & cd TTB
1an NTB.

+ Ré1 loan nude phic tap: réi loan nude TTB khac kidu vdi réi loan
aude NTB (thudng do thay thudc gy nén).

2.2. R6i loan nudc so bg
2.2.1. M4t nuoc NTB
a) Nguyén nhan: mat nudc mat Na*

M4t qua dudng tiéu hod: non, ia chay, ro tiéu hoa, hut dich da day -
ta trang.

M4t qua than: suy thdn man, d4i nhidu tham théu, thudc 1gi tiéu,
suy thugng than, bénh than gay mat NaCl

Mat qua da: bong, bénh da gay 1 dich, md hbi nhidu, say nang...

b) Lam sang: Da nhén, tut huyét 4p, mach nhanh, ALTMTU thép, da it,
giam truong lyc nhan cAu.

Khong khat, khong khd niém mac.
c) Sinh hod: Cb déc mau (Het tang, Protid mau tang), Na* va CI” mau va
niéu binh thudng hoéc giam, tang nitd va creatinin mau.
d) Diéu trj: Cung cip nudc va NaCl. Diing bao gid bu nude khong chita NaCl.

-,

Ty 18 mudi/nude tuy theo tinh trang nuéc TTB. Udng hodc truyén tinh mach
(bit bude truyén khi truy mach ho#c ndén khong udng dugc).
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2.2.2. M&t nudc TT8B
a) Nguyén nhan: mat nude > mat Na*

— M4t qua than: dai thao nhat, dai nhiéu tham thiu (dai dudng,
mannitol).

— M4t ngoai than: qua da (bong, sdt), hd hép (thd nhanh), tiéu hoa (a
chay, non, udng lactulose hoac mannitol).

_  Lam sang: Khat, khé 1udi v méi lgi, sut can, s6t, réi loan than kinh
(kich dong, thd ¢ réi hén mé), thd nhanh. Khéng c6 da nhéan.

b) Sinh hoa: Ting Na’ mau, ting ALTT huyét tuong, tdng CI" mau. Protid
méau va Het binh thudng.
¢) Biéu tri:

—  Cung cAp nude: udng nude nguyén chit néu b thé, truyén tinh mach
dich nhuge truong (glucose 2,5%), khéng cho NaCl luc dau. Déi khi
can rdt nhiéu dich, néu thifu nudec ning cin cho it nhit mdt nia
lugng dich thiéu trong 12 git dau.

—  USe tinh mic d6 thigu nudc lic dau cb thé dua vao cic ddu hiéu thiéu
nude, hodc cho ring cit 3 mEq Na* mau trén miic binh thudng tuong
duong véi thiu it nhat 1 lit nudc toan co thé. Khi glucose mau qua
cao, nhu ciu nudc cin dua vao Na® mau sta déi (hodc Na’ méu xét
nghiém cong thém 700 ml nuée cho moi 100 meg/dl glucose mau trén
muc binh thudng. Mic thidu nudc xac dinh bing lam sing & ngudi 16n:
+ Thiéu < 1,51it: khat.

+ Thiéu > 1,5 - 4 1it: khat nhiéu, kh6 miéng v& nach ben. Na® mau
tang, ty trong va ALTT nudc tiéu tidng. Het, d6 clng da, huyét ap
van binh thudng.

+ Thifu > 4 1it: khat khong chiu ndi. Tang Na® mau rd. Het ting
nhe. Dai it, sut c4n, thd ¢ &5 din, néu khong duge diéu tri sé hon
mé tang ALTT va chét.

2.2.3. U nude ngoai té bao (NTB)
a) Nguyén nhan: ¢ nude = G Na’

—  Than; viém cau than cdp, viém than c4p vA man ¢b truyén NaCl.

-~ Tim (suy tim ¢ mau). Gan (xd gan c§ trudng). Noi tiét (cudng
aldosteron, cudng cortison).

b) L&m sang: Tang can, phit da va niém mac, phu phéi, tran dich cac & thanh
mac, tang huyét ap.

c) Sinh héa: pha loing mau (giam Het, giam Protid mauw), Na* va Cl* binh
thudng.

d) Diéu tri: Han ch& NaCl: loai trit mudi va nudc bang thudc 1gi tidu, rit dich
(choc hit, trich mau, thAim phan phic mac hodc loc mau, truyén dung dich
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cao phan t khong chita mudi, albumin hodc huyé&t tuong; han ché nuée néu
kém theo @ nudc TTB; diéu tri c&dn nguyén.

2.2.4. U nudc trong té bao (TTB) (ngd doc nusc)

a) Nguyén nhan: qua tai nude va /hodc thiéu NaCl.

_ Do thdy thudc gay nén (iatrogéne): truyén qua nhiéu dich nhugc
truong khéng chita NaCl; nhap nhiéu nudc cho bénh nhén suy tim,
suy thén, xd gan.

_  H&i chitng thiéu thich nghi bai tiét ADH.

_  Tén thuong mang t& bio (sick cell syndrome).

b) Lam sang: Triéu chling @ nudc lién quan d6n mic 46 va téc dd qua tai
nude. S¢ nude (nén, budn nén), thém NaCl, r61 loan than kinh (chut rut,
nhic dau, co giat, moi mét, hon mé), ting cin nhe. Co giat do ngod ddc nudc
chiﬂ xudt hién khi di chuyén nudc qua nhanh qua mang t& bao do chénh léch
thAm thiu va Na’ mau < 120 mEq/L

¢) Sinh hoa: Ngd doc nudc = gidm Na” mau, giam Cl” mau, giam ALTT
huy#ét tudng.

d) Diéu tri:

- Han Cl’lél nuée néu khdng co giat. Truyén tinh mach ethyl alcohol sé
e ché tist ADH va c6 thé hitu ich. Gay déi nhidu thim th&u béng
mannitol, néu suy than va khong dai duge thi can th4m phan phie

mac hoic loc méu. C6 thé truyén thém dich cao phén ti (albumin)
néu kém theo @ nudc NTB.

_  Cung cip NaCl néu thigu (15 - 50 gr/ngay). Nén diéu tri co giat bing
truyén tinh mach bing lugng nho (100-250 ml) NaCl 5%. Co giat va
céc diu hidu than kinh trung uong khéc do ngd doc nude 1a chi dinh
duy nhét t6t dé truyén mudi wu trudng tinh mach. Mudi uu truong
khéng phai 1a chi dinh tdt cho thigu NaClL

2.3. R6i loan nutc toan thé

2 3.1. Mat nudc trong t& bao (TTB) vé ngoai t& bao (NTB)

a) Nguyén nhan: Toan mau thé ceton do dai dutng (Acidocetose), hon mé
tang ALTT, mét nudc § tré so sinh va ngusi gia, ia chay cdp O at, sOt cao, dai
nhiéu tham thau hosc dang thudc lgi tiéu.

b)Lam sang: Khat,khé niém mac, r&i loan tAm thén, sut cn, sdt, da nhan.

c)‘ Sinh hoa: C6 diic mau, thudng gap Na® mau va tang ALTT huyét tucng.

d) Diéu tri; Cung cip nudc bang cac dung dich nhude trudng (glucose 2,56%) va
dich cao phén tu.

2.3.2. Unuoc TTB va NTB

a) Nguyén nhan: Do thay thude gdy nén (nhap NaCl § ngudi phu), nhép nude
qué nhidu , hoi chitng thiéu thich nghi bai tiét ADH, suy tim, suy than, xo
gan phti c6 trudng.
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b)Lam sang: Phi, s¢ nude, budn nén va non, réi loan than kinh.

¢) Sinh héa: pha loang mau, gidm Na mau, gidm ALTT mau.

d) Diéu tri: Han ché& nudc nghiém ngat. Han ché& NaCl. Truyén dich cao phén
tit (albumin dic) va thuoc lgi tiu, thAm phan hoic loc mau.

2.4. R6i loan nubc toan thé

2 4.1. (f nudc TTB va mét nudc NTB

a) Nguyén nhan: Mat nude mudi nhung dude bl qué nhiéu nudc, ché& d6 an
udng va diéu tri sal. _

b) Lam sang: Roi loan than kinh, chan nudc, da nhan, giam truong ldc nhén
cAu, dai {t, giam ALTMTU, giam huyét ap.

c) Sinh hoa: €6 dic mau, gidm Na méu, gidm ALTT mau.

d) Biéu tri: Nhap NaCl réi sau d6 nhap nude.

2.4.2. M&t nudc NTB va i nudc NTB

a) Nguyén nhan: @ muéi nude > @ Na'. Do thay thudc gay nén (nhap NaCl &
nguoi phi).

b) Lam sang: Phi, tranh dich & thanh mac, khat, khd niém mac, sot, roi loan
than kinh. '

c) Sinh hoa: Pha loang mau, tang Na” mau, tang ALTT mau.

d) Biéu tri: Nhap nude va giam NaCl.

2.5. R6i loan-nudc ngodi té bao (NTB) va natri

| ' Hct Na* ALTT mau  Protein mau T
Mat nudc
Péng truong 1 binh thuéng binh thudng 1
Nhudc truong 0 l d )
Uu truang T 1 T )
U nuoe
Dng truong 4 binh thudng binh thudng {
Nhugc trudng \ y \:
| Uu truong Y L) T \:
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Tinh trang nudc Na* 1'“'
binh thudng 5T ]v _

Khoang Khoang
ngoai bao

Tang Na” mau

,: - L
Mat nudc (x) Mat nuse U nudc M4t nudc
ngoai ba0 ~ pdibao  ngoaibao  ndibao

R
Ha Na" mau [ |

—— .
Mat nusc U nudc Unuéc  Unudc
ngoai bao  ndi bao ngoai bao noi bao

Hinh 14.1: R&i loan nudc kem Natri

3. Rai loan dién giai
3.1. Réi loan Na* mau:

R6i loan Na® mau ludn di kém r&i loan nuée vi ALTT ctia dich trong 14n
ngoai t& bao (chu yéu do Na* chi phéi) duge diéu chinh chit ché dé duy tri
IUc)ngunuéc binh thudng d cac t6 chtc. Thay @61 lugng nudc va thé tich té& bao
gy ton hai céac chitc nang, nhét 1a néo.

ALTT dich NTB = tong ndng do cac chat hoa tan nén ALTT huyét tuong
~ 2 x [Na*] mau vi Na* chidm 90%. Dich TTB va dich NTB can biang ALTT
nén [Na'‘] mau néi chung phan anh ALTT toan co thé.

ALTT toan cd thé = [Céc chAt hoa tan dich NTB + Céac chat hoa tan dich
TTB] / Nude toan thé.

— [2 x Na* NTB + 2 x K* TTB] Nudc toan co thé

Nhu vay: [Na*] huyét tuong = [Na’ NTB + K* TTB] Nudc toan co thé

Thay doi Na' mau la hau qua cua thay d6i Na*, K*, nudc toan than.

3.1.1. Gidm Na' mau: < 125 mEq/l. Giam Na' mau thyc sy = ludon nhudgc
truong = u nuée TTB.

a) Triéu ching: R6i loan thén kinh do phu t& bao nao (chénh léch ALTT 0
hang rao mau néo) phu thudc mic do va tgc @6 giam Na® mau (met, budn
nén néu < 125 mEq/]; nhic d4u, thd ¢, 1 1an néu 110 - 120 mEq/l; co giat,
hon mé néu < 110 mEq/L. Chét t6i 50% trong vong 24 gid néu giam Na’
mau nhanh.
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b} Didu tri: Nhap NaCl néu thiu. Cho NaCl uu trusng va han ch& nuée néu
giam Na mau do pha lodng. Khong ning Na' mau lén qua 2 mEg/l/gio va dat
t6i 128 - 132 mEg/ 1a duge (tiéu huy myelin cAu ndo néu diéu chinh Na'
mau quéa nhanhj

c) Ba dang giam Na® mau dua vao danh gia nudc NTB:

Thé tich dich NTB binh thudng (tinh trang nude NTB binh thuong:
tdng lugng Na’ co thé binh thudng, @ nude don thuan TTB, giam Na’
méau do pha lodng)

182

-+

Nguyén nhan: ngd doc nuéc (nhap qua nhiéu nude § ngudi dai it),
héi chiing thidu thich nghi bai tiét ADH, thudc chdng bai niéu,
suy thugng than, nhude giap, uéng nhiéu.

Triéu ching: roi loan than kinh (Na® mau < 125 mEgq/]), tdng thé
tich tudn hoan néu ning, (huyét ap ting, ALTMTU tang, phu,
tinh mach ¢8 ndi).

Sinh hoa: Na™ mau gidm, ALTT méau giadm, loAing mau, Na" niéu
binh thuong hodc téng.

Diéu tri: Han ché& nudc cung cap Na', diéu tri cdn nguyén.

Héi chimg thidu thich nghi bai tiét ADH (hdi chiing Schwartz -
Barter): 1a bai tiét qua nhiéu mot cach khéng hgp ly ADH trong
ung thu (phdi, hanh ta trang, tuy, tién liét tuyén), bénh nao (chan
thuong so ndo, ung thu, vidém ndo, ap xe nio), bénh phdi
(viém,lao, 4p xe, thd may), tim (nhanh nhi, tdch van haild),
nhudc giap, porphyrie c&p, thude (ha dudng mau, diét t&€ bao, let
tiéu, indomethacin, clofibrate, nicotin, oxytocin). Hé1 chiing gém:
t nudc, nude tidu co dac, gidm Na® mau, giam ALTT mau, ting
Na' nidu (>20-30 mEqg/), khéng c¢6 d&u hiéu thiéu TTTH, triéu
chiing than kinh (kich déng, 46 dan, hén mé), ngd ddc nude (co
giat). Diéu tri: Didu chinh ALTT méu va Na’ niéu béng han ché
nudc, stia can bing dién giai, ¢6 thé dat catheter TMTU dé danh
gia tinh trang nudc.

Thé tich dich NTB tang: ¢ nudc toan thé, téng lugng Na* tang, Na*
mau giam do pha lodng.

+

Nguyén nhan: @ nudc > @ Na™. Do thay d61 huyét dong mao mach
day nude tit khu vyce huyét tuong vao khu vie gian bao, tao nén
vong ludn quén; khoang thi ba, thiéu TTTH, cudng aldosteron
thit phat. Na' niéu>20 mEq/l gdp trong suy than cdp dai it
truyén qua nhiéu. Na niéu < 20 mEg/l gép trong pht (suy tim 4
mau, X0 gan, hdi chitng than hu), suy dinh dudng, khoang thi ba
do chin thudng hosc phiu thuat.

Triéu chitng: Phu (& nude gian bao), réi loan than kinh, ting can,
dai it, c6 khi phit phdi va hinh thanh khoang thit ba.



Sinh hoa: Giam Na* mau, giam protein mau.

Diéu tri: Han ch& Na‘, han ch& nudc néu Na* niéu < 20 mEq/l,
thudc l¢i tiéu + b dich cao phan tl, th&m phan hoic loc mau néu
suy than cap.

~ Thé tich dich NTB giam: tdng ludng Na* giam (mat Na'), @ nuéc TTB
va mét nudc NTB. °

-+

Nguyén nhan: mat Na* > mat nudc. Hiém gap.

Na® ni¢u > 20 mEg/l: m&t qua nude tiéu (bénh than m&t mudi, suy thén,
cudng aldosteron, ton thuong viing duéi ddi, thude 1gi tiéu).

Na® nigu < 20 mEqg/l: mit qua tiéu hoa (nén, 1a chay, rd, hit dich tiéu
ho4), mat qua da (bong).

+

+

+

Triéu ching: Thi€u TTTH (mach nhanh, huyét 4p giam, dai it) va
u nuée TTB.

Sinh hoa: Na' miu giam, ALTT méau gidm, suy than chitc ning,
Protid mau lic dau binh thudng sau gidm dén, Na* niéu tuy
nguyén nhéan,

Diéu tri: Cung cdp mudi uu truong, truyén dich cao phan ti néu
thiéu TTTH ning, diéu tri can nguyén.

3.1.2. Tang Na" mau: > 150 mEq/1. Tang Na® mau ludén gay tang ALTT mau
(nhung khéng phai nguyén nhan duy nhat). Hai cd ché& sinh 1y bénh:

» Tang Na® méau do thiéu nuée:
~ Thé tich dich NTB giam (thi&u thé tich tuin hoan):

-+

Nguyén nhin: mit nudc > mat Na, mat nude toan thé. Néu ALTT
nude tiéu gidm = mit qua nudc tiéu (dai nhiéu thdm thau, dai
nhiéu do thude, suy than cdp thé con nudc tiéu, hoi ching gidi
thoat tic nghén dudi than). Néu ALTT nudc tiéu cao = mit qua
tidu hoa (1a chay), qua da (md héi).

Trig¢u chiing: mat nudc toan thé va thidu thé tich tuin hoan.

biéu tri: Bu TTTH (dich cao phén tit khéng ¢6 mudi), diéu chinh
thi€u nuéc TTB (udng dich nhuge trudng néu duge), diéu tri cin
nguyén.

— Ting Na’ mau ma thé tich tudn hoan khéng déi:

-+

Nguyén nhin: mat nudc don thuén khéng ¢6 NaCl = mit nude
TTB thuan tuy.

ALTT nudc tiéu giam (binh thudng > 350 mosmol/l) = mat qua nude tidu

(dai nhat).

ALTT nudc ti€u cao = mat ngodi than (mat nude khong duge bu trong
hon mé, thd may, s6t cao, tré em, ngudi gii...)
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+ Triéu ching: khong déc hiéu, 1a triéu ching mat nuée TTB.

+ Diéu tri: cung cdp nude (ubng nuéc nguyén chit, truyén dich
nhudc truong glucose 2,5% hoéic 5%).

* Tang Na® mau do thita Na*: hiém gip.

+ Nguyén nhan: nhap qua nhiéq NaCl (gamma - hydroxybutyrat
Na*, fostomyein, penicillin Na*, truyén albumin loAng, plasma,
nhiéu natri bicarbonat, thut NaCl uvu truong, mé u nang nudc
than, chét dudi nude bién, loai trix khong da Na* (Cushing, diéu
tri corticoid).

+ Triéu ching: Ené't nudc TTB va @ nude NTB (pht), Na® mau téing,
ALTT nudc tiéu binh thudng hodc cao.

+ Diéu tri: han ch& nghiém ngit Na*, truyén dich nhuge trucng theo
bilan nuéc va chiic nang than (cin than phu phéi & ngudi gia), kém
thudc 1gi tiéu, thAm phan hoic loc mau khi chic nang than kém.

3. Céach diéu chinh réi loan Na* mau:
Né&u cin lam thay ddi Bilan nude, theo cong thitc sau:
(140 - Na* mau stra déi) x nudc toan thé /140
Vi du: Na* mau 145, glucose mau 35 mmol/l, niing 60kg.
(140 - [145 + (35 - 5)/3] x 60 x 60%/140 = - 15 x 36/140 = - 3,8. Vay
phai cho bilan duung 2 1it nudc dé dua Na* mAu vé binh thudng.
— Né&u can lam thay d8i Bilan Na’*, theo céng thic:
(140 - Na* mau sita d6i) x Nudc toan thé,
Vidu 1: Na’ mau 145, duong mau 35 mmol/l, ning 60 kg.
140 - [145 + (35 - 5)/3] x 60 x 60% = 15 x 36 = - 540. Vay phai cho
m&t 540 mEq Na' (khoang 31 gr) d€ Na’® mau trd lai binh
thudng.
Vi du 2: Na* mau 131, dudng mau 15 mmol/l, ning 70kg. 140 - [131 +
{(15-56)/3] x 70 x 60% = 7 x 42 = + 294,
Vay phai cung c4p gan 300 mEq Na* (khoang 17 gr NaCl vi 1 gr
NaCl ¢6 17 mEq Na*) dé Na* mau binh thudng.

4. Nhimng cha y khi gdy mé bénh nhén bj réi loan Na mau

— Tang Na' mau lam tang thé tich tufn hoan (tim, gan, than); gidm
Na* mau 1am gidm thé tich tudn hoan,

—  Giam thé tich tuan hoan: gy ting giin macb Gc ché€ co tim cla
thudc mé (b6c hoi; thiopental, thugé g1a1 ‘ptiéng histamin nhu
morphin, mepedipin, gidn cd) nén phai giam liéu; phong bé& giao
cam nhu té tuy séng, t& ngoai mang cing. Can bu dich, khdi mé
ketamin, etomidat.



_ Ting thé tich tudn hoan: ¢6 nguy cd gidm trao d8i khi do phu phdi ké,
phu phé nang, tran dich mang phéi, ¢8 truéng. Diéu tri trudc mo
bing lgi tiéu; chita bénh tim, than, gan.

3.2. Réi loan K' méu

Vi K* mau chit yéu TTB (80%) nén K' miu khong phan anh duge t6ng

lugng K* toan co thé. Quan trong hang dAu 12 can bang K* bén trong, tic

phan bd K TTB va NTB (KvKe), né quyét dinh hoat déng té bao va su

phéan cuc mang t€ bao.

Can bing K bén ngoai (nhap qua dudng tiéu hoa va ra qua nitde tidu)

phu thudc trude hét vao kha nang bai ti6t K* cua ong than.

Didu hoa cin bang K"

_ Can bing K* bén trong: do kha nang bai tiét K’ cua &ng than cham,
khi ting nap K' cdp, K' méau it ting do K* chuyén tit ngoai vao trong

t& bio nhd nhiéu yéu to:

+ Toan - kiém: toan 1am K' ra, kiém lam K* vao trong t& bao.

+ Truong luc huyét tuong: tang truong lyc huyét tuong lam tiang
néng d6 K" TTB nén ty 1& Ki'/Ke® tédng va K ¢6 xu hudng ra
khoi té bao.

'+ TInsulin 1am t& bao gan va cd ting "bat" K' nén giam K" méu tuy
theo insulin.

+ Catecholamin: kich thich a va p -receptor (adrenalin, isoprenalin)

lam tang hoat tinh ATPase va K tang vao TTB. Thudc dc ché - B
receptor ngan K* khong vao TTB.

+ Kali mau: ting nap K lam tang K 'méu va gay K* thu ddng vao
TTB. Tang K* mau tit 4 mEqg/l 1én 5 mEq/l tudng duong vél O tré
100 - 200 mEq K" TTB.

_ C#n bing K bén ngoai: bai ti€t qua thén (70 mEg/ngay) 1a yéu td can
bing K' bén ngodi chl y&u. Nhiéu yéu 5 anh hudng dén cd ché bai
ti6t - tai hap thu K' & 6ng lugn xa:

+ Tang nhap K*: din dén tang thai K’ trong nude tiéu nhung khong
nhap K* thi K niéu van c6.

+ Aldosteron tac déng 1én 6ng lugn xa lam téng tai hap thu Na* va
kich thich bai tiét K" va H'.

+ Nhéap Na* va bu TTTH lam tang K' niéu.

+ Thai K' qua phén: it trong diéu kién binh thuong (< 10
mEg/ngay).

3.2.1. Gidm K' mau: < 3,5 mEqg/l, khong nhét thiét giam téng lugng K’ toan
cd thé( )

e Triéu chiing: phan anh ting phéan cyc mang t& bao gy tang dién tich

am TTB, rd khi K* mau < 2,56 mEg/l.
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Tim: Loan nhip, xuat hién ké ti€p: ST chénh xudng, T det, séng U,
nhip nhanh trén that, ngoai tdm thu nhip d6i ho#c nhiéu dang, rung
that. xodn dinh. C6 thé xay ra & tim binh thudng nhung dé & tim
dang digitalis hodc thude chéng loan nhip, bénh ¢d tim thidu méu. Dé
nang phuy thuge mic giam K* mau. Dién tim 1a xét nghiém khéng thé
thi€u va tin cay dé theo d6i giam K mau,

Mach: khi K" mau giam, dap ting mach méu véi catecholamin giam
lam dé tut huy&t 4p, nhat 13 sau mé. Didu tri 1gi ti€u & ngudi cao
huy@t ap lam gidm K' mau ciing dé gay tut huyét ap.

Thén kinh cg: chudt rit, di cam, tidu ¢s khi K* mau < 2,56 mEg/l. Cg
h6 hap y&u nén ¢6 thé khé tap bd may thd. Co tran: giam nhu déng
rudt gay 1iét rudt, nén va bi dai sau md.

Than: Giam K mau ndng giy giam mic loc ciu than. Dai nhiéu 1a
bién ching kinh dién ca giam K* mau man tinh do gidm d6 nhay
cua ong gép véi ADH. Nudc tidu ding truong khi thiéu 200 mEq va
nhuge truong khi thi€u 400 mEq K*. Kali déng gop ¢d ché bai tist H*
cua than vi ca H" va K* dudc bai tict trao d&i véi giit Na*. Né&u K* mau
gidm, H' dugc bai tiét cht y&u nhd trao ddi v6i Na* nén giy gidm
tuong d6i H* (kiém mau) trong khi nude tidu lai toan. Giam K* mau
cing lam dé dang san xudt NH, va tai hap thu bicarbonat. Do vay,
thiéu K' mau cé thé gay hon mé gan 6 ngudi suy gan, giy kiém
chuyén hoa & ngudi suy hé hap man khi tap bd may. Giam K* mau
ciing Uc ché tiét aldosteron néu Na® mau binh thudng; khi thigu Na*
kém thi€u K, kich thich tigt aldosteron troi hon va K* tiép tuc mat
thém qua than.

Nguyén nhén:
- Giam K" mau vdi téng lugng K* binh thuong:

+ Qua mang t& bao: Kiém hé hap hay chuyén hoa, dung insulin,
corticoid, thudc kich thich giao cam, liét chu ky mang tinh gia
dinh do ha K" m4u, ha than nhigt, diéu tri B12, ngo doc baryth.

~ Giam K" mau véi téng Iuong K* gidm:

+ Mat K' nhiéu qua nuée ti€u: thude lgi tiéu, penicillin,
amphotericin, tetracin, gentamycin, polymixin, rifampicin, L-
dopa, lithium, cudng aldosteron (nguyén phat: Cushing, diéu tri
corticoid, u ti€t Renin; thit phat: ting san bam sinh thugng than),
bénh thin (toan 6ng than, héi chiing Schwartz - Barter), giam
Mg™ mau, ting Ca* mau, toan mau do daj duong, hoi chiing giai
thodt chd tdc dudi than, 1gi tiéu tham thau, dai nhiéu, bénh bach
cau, non, ia chay.

+ Mat K' qua tiéu hoa: 1a chay (u nhung mao, hdi chiing Zollinger
- Ellison, lam dung thuéc nhuan trang hoic thut thio, héi



ching kém hap thu, rd mat, ro tiéu héa thap, nhiém trung, ndi
tat rudt...

Mat K* qua da: béng, mé héi nhiéu.

Nhap K* khong da: ché @ nhiéu glucid, udng nhiéu rugu...

Thiéu K* mau khong giam K* mau: Trong suy tim ning, xJ gan,
suy dinh dudng gidm protid mau, nhiém tring ning, ta thay K’
mau binh thudng nhung téng lugng K* giam 10 — 15,5. Co ché 1a
do bat thudng tinh th&m mang t& bao do rdi loan hoat dong
Na*/K’ ATPase din dén gidam K' TTB cung véi tang Na* TTB (Hoi
chiing t& bao 6m yéu tic "sick cell syndrome").

e Chu ¥ trong gy mé héi stc:

Trong hoi stic ngoai khoa, cAn phat hién gidm K* mau va/hodic thiéu K*
va nguyén nhin cua nd. Nhiéu yéu tg cb thé 1am ning hoic 1am boe 1§ cac rol
loan trén: ting dudng mau, dung insulin, thd may, thude lgi tiéu, dung dich
kiém, ro tiéu hoa...

Trong giy mé, phai xét nghiém hé théng K* mau § ngudi ¢6 nguy cd.
Nhidu thufc gay mé dé lam gidm K* mau: thiopental, nhém halogen,
ketamin,Gammu -OH. D& tranh loan nhip thit trong mé, ¢in ¢6 K* mau > 3
mEq/]1 (néu dung Digitalis: K* mau > 4 mEg]l), theo déi dién tim, tranh
glucose va tranh thd may tang thong khi, giam liéu thudc gian, cd 20 — 25%
va ¢6 mAay theo déi thin kinh - co, ding than trong catecholamin va atropin.

e Diéu tri:

Gidm ho#ic ngan chin mat K*, diéu tri kiém mau, cung cép K'. Chu y

néu dang dung digitalis ¢6 thé gay ngd doc ning thudce nay khi giam

K* mau. Khéng quén didu tri giam Ca*™ mau cung véi giam K" méau

dé tranh con tetani.

Theo 1§ thuyét: gidm 1 mEq/] K™ mau thi cAn nhu cdu 200 mEq K.

Cung cap K* theo dudng udng (kém cung nap vi dau thugng vi) dudi

dang thtc an (hoa qua, rau) hodc dang muéi an (7,7 -13,4 mEqg/vién),

dang xird gluconate K* (64 - 100 mEq/100 ml), dudng truyén tinh
mach (cAm tiém tryc ti€p vi gdy rung thét). Can diung K* dudng

truyén cho ngudi duge nudi dudng tinh mach (1 gr KCl chita 13,4

mEq K* hosic 1 gr Phosphatdipotassic chita 11,5 mEq K.

Cach bu K* tuy theo triéu chiing:

+ Khoang 4 - 6 gr KCl néu K* mau binh thudng, 8 - 12 gr KCl néu
K' mau ~ 3 mEqg/l, 10 - 14 gr KCl néu K" mau = 2,5 mEqg/l.
Thudng cin vai ngay dé diéu tri. Khi mat K* niing, c6 thé bu téi
25 - 30 gr KCl/ngay. "
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+ Khi truyén nhiéu K, can dang dudng tinh mach trung ucng va
khéng qua 20 mqugld Né&u truyén qua 60mEg/gid cd thé gay
tang K mau va nging tim ngay & bénh nhan thi€u nhiéu K*. Co
thé truyén tinh mach ngoai vi néu dung < 8 mEq/gid hodc < 240
mEqg/ngay.

+ Giam K* mau cip kém de doa tinh mang (loan nhip that, 1iét, ngd
doc digitalis): cAn ba nhanh K* phéi hgp v6i diéu tri triéu ching,
theo doi dién gial mau va dién tim. C4m dung digitalis, quinidin,
bepridil va calci khi giam K* mau.

3.2.2. Tang K" mau: > 5,5 mEq/l (cAn loai trit sai s6t ky thuat 18y mau xét
nghiém lam tdng K mau gia tao: gard lau, lic 6ng nghiém, li tAm mudn...)

o Lam sang (do giam phén cyc mang t& bao vi giam K" i/Ke"):

Tim: nguy hiém, rdi loan d&n truyén. Bat thuong vé dién tim khi K*
méau > 6 mEqg/l va cang r6i loan hon khi K” mau cang tidng: T nhon
va d6i xtng, bloc nhit hdt, PR dai, QRS giin rong, rung that hodc
nging tim thi tdm truong (K" mau > 9 mEqg/l). Do vay bit budc theo
dor dién tim.

Co: gidng triéu ching cua giam K* mau. Co yéu va liét khi K*
mau > 8 mEqg/l.

Né&u K* mau cao vita phai (= 6 mEq/l), cd ciing tuong ddi yéu nén viéc
ngung may thd khé khan.

Réi loan dién giail: téing K" mau ¢ xu hu0ng giy dai Na* va gidm san
xudt NH, ¢ than nén ¢6 xu hudng toan chuyén hoa.

¢ Nguyén nhén:

D

Tang K* mau gia tao: sai s6t ky thuat 14y mau xét nghiém, tang tidu
cAu, tang bach cau.

Nhép qua nhiéu K" qua miéng, truyén tinh mach (néi chung co thé
dung nap t6t trir khi giam kha nang bai tiét 6 than).

chuyén K* qua mang t&€ bao: Toan chuyen ho4 hodc hé hap glam

insulin va ting dedng mau, tang di hog, ¢d qua gang stic, tan mau ¢ at, tdng
ap luc tham th&u, thudc chen B, s6t cao ac tinh, tudn hoan ngoi cd thé, bénh
do thay thudc (digitalis, succmylchohn clorua arginine), liét chu ky thé tang
K* mau, tang K' mau gia tao.

Giam bat tiét K qua than:
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+ Suy than cdp hodc man.

. Giam aldosteron: do gidm hoat tinh renin - angiotensin (giam
aldosteron, giam renin, thudc chong viém khong thube ho steroid,
thudc e ch& men chuyén, thim phan kéo dai), do giam bai tiét
thuong than (suy thugng than nguyén phat, dung heparin, do



khang aldosteron. (dung lgi tiéu gi&t K*, giam aldosteron gia tao),
do giam bai tiét K* (lupus ban d6 lan toa, sau ghép than, amylose
than). Chu § tdng K* mau khi md kep gan hoidc than sau ghép,
thidu Na*.

» Diéu tri: cap cltu néu K" mau = 7 mEg/.

Ngung cung cip K.

Han ché di chuyén K* trong ¢¢ thé: md cit loc viung dung giap, giam

di hoa.

Thude 461 khang K* (vé tac dung dién mang t& bao):

+ Mudi calei (dang D-Gluconate) 10 - 30 ml 10% trong 10 phut: bao
vé cd tim chéng lai tac dung cta K, tac dung nhanh nhung
thoang qua (30 - 60 phut), chdng chi dinh tuyét d6i khi dung
digitalis.

+ Lactat Na™ 250 ml, tac dung nhanh nhung thoang qua, dung
dugc cung digitalis, than trong khi v6 niéu.

+ Dung dich uu truong chita Na®.

Chéng toan mau:

+ Tang thong khi néu hd hap hé trg.

+ Natri bicarbonat (truyén dudng trung uong néu néng d6 > 1,4%).

Lugng bicarbonat cin truyén (mEq) = (HCO, ly thuyést - HCO,™ xét
nghiém) x 0,5 x trong lugng co thé (kg). Hode: lugng bicarbonat cin truyén
(mEq) = BE x 0.6 x trong lugng co thé. Thyc t&, ban ddu chi nén truyén 2/3
Iugng tinh toan trén rdi kiém tra lai khi mau dé€ danh gia lai lugng cin
truyén. D& phong tiang ganh thé tich va ting ganh Na*:

Gidp K di chuyén vio trong t& bao:

+ Insulin kém glucose: 500 ml G30% + 15 don vi insulin, truyén
trong 30 — 45 phiit, tac dung thoang qua 2 - 4 gid.

+ y - OH: chi dung khi bénh nhin dugc thd may, tiém tinh mach
cham 4gry — OH va 10 mg diazepam, ¢6 hiéu qua ngay nhung
ngén, giam bét K* mau 0,5 — 1 mEq/l. La thudc khdi mé t&t nhat
cho bénh nhén tang K" mau.

Nhua trao d6i ion (Resine): 1gr resine tao phiic hop v6i 1 mEq K*. Cho

kayexalat 15 - 60 gr. (mét liéu = 15 gr), qua x6ng da day hoac thut

g1l cung sorbitol (1-2 géi), tac dung sau 30 phit va kéo dai 4 - 6 gio,
c6 thé diung nhic lai ma khéong nguy hiém.

Chay than nhan tao hojc thAm pham phic mac: chi dinh khi tang K*
mau de doa tinh mang, toan mau va ting ganh thé tich dlCh trong
suy than.
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Phuong phdp udc tinh thiéu hodc thita K toan ¢d thé:

Budc 1: Dung K* méu va pH mau, xac dinh thay d8i % vé du tri K' toan
co the.

Bude 2: Df}ng trong lugng cd thé& va tinh trang 1am sang, xac dinh du trd
K* toan cdvthé (vi du: nam 70 kg, mat K" vita phai s& c6 tong lugng du trit K
toan cd thé = 70 x 32 = 2240 mEq).

Bude 3: Dy trii K' toan cd thé x Thay ddi %, d8 wée tinh lugng K* thiéu

hay thiza toan cd thé. o
9 8,0
Dung tich kali cla cd gé A\ 7' 0
9 d N> g0 2
Binh thutong 45 25 ) A\ 1® 65'3 S
Tangvia 32 25 L £
Tangro 23 _ 20 ~ jyd =
. / — 40 £
// / ‘/ 25 '\qz})‘
A A e vo =
sl '
X A A 1.0
40 30 20  -10 0 +10  +20
Hinh 14.2. Thay d&i % du trir K* toan cd thé
Du trit K* toan co thé (mEq/kg):
............ Nam LN
Binh thuong 45 35
M4t viia phai 32 25
M4t ro 23 20

Chi ¥ khi gy mé bénh nhén ting K* mAu: tranh mé phién ma cin phai
¢6 cac bién phap lam giam K' mau trude, tham chi chay than nhan tao; theo
dol dién tim trong md: khéng dung succinylcholin; ngung nhap K* (cha ¥
Ringer Lactate chita 4 mEq K/); tranh toan méu; tang K* mau ciing kéo dai
tac dung thudc gidn cd.

3.3. R6i loan phospho mau

Phospho (P) la thanh phan cdu tric (phospholipid mang t& bao) va chitc
nang (van chuyén ning lugng, cofactor cta céc phan ing men). Phospho tu
~ do dang anion (P7) huyét tucng thap 1,1 + 0,3 mEq/l. Hang ngay cin 600
mgP. Hdp thu qua ta trang cin 1 - 25 (OH), D,. Bai ti€t qua nudc tiéu 30
mEg/ngay. Hormon tuyén can giap trang la .y6u t§ diéu hoa chu yéu hip
thu P ¢ 8ng than.

3.3.1. Gidm P méu: < 0,7 mmol/l (gidm vua: 0,3 - 0,7 mmol/l; giam ning:
< 0,3 mmol/l v6i 1 mmol = 1,8 mEq = 31 mg).
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Lam sang: Biéu hién 1am sang do giam ty 1& ATP trong t& bao {(chi khi
gidm P ning); gdm: bénh néo do thigu P (kich thich, lo ling, lan 160, suy
nhuge, co giat, hon mé, viém da & thin kinh) thuong th&y 3 nguoi suy
kiét nang; than kinh co (di cam, yéu cd, hoi ching thian kinh ngoai vi,
tiéu cd, suy thd cap; bénh co tim gian hodc suy tim 0 mAau ning, tang ap
lic mao mach phoi: ho hép (suy thé c&p hoic khé bo may thd); huyét hoc
(tan mau, giam tiu cdu, réi loan sy két dinh tidu cdu, thidu oxy té chiic
do giam 2,3 - DPG trong héng cau lam tang 4l tinh hemoglobin véi oxy,
d3 nhiém khuin do gidm sic diét khuin cua dai thyc bao va giam hoat
tinh hoa hudng ddng); toan chuyén hoéa do giam bai tiét H* qua than.
Can nguyén: (1) Chuyén P vao trong +& bao va trong xuong, (2) Mat P
qua nude tiéu va qua tiéu hoa, (3) Kém hép thu P & rudt.

Didu tri: Cung cdp mudi phosphat. Uéng phosphore Forte Sandoz (it
dung vi dé 1a chay). Tinh mach phosphat dipotassic (chita 1 mmol P7ml
v 2 mmol K*/ml) ho#c phosphat mono/disodic (chia 0,5 mmol P/mlval
mmol Na*/ml), nén pha loang dung dich uu truong nay va truyén tinh
mach trung udng véi lidu 0,25 - 0,5 mmol/kg P trong 6 - 12 gid té1 khi on
dinh P mau. Khi nubi dudng tinh mach hoan toan vé1 50 cal/kg/mgay,
nén bd xung 0,5 - 0,8 mmol P/kg/ngay, (Intralipide cung cdp 15 mmol
P/) va thém Mg™ va Ca™.

3.3.2. Tang P mau: > 1,5 mmol/l, it gap trong héi stic hon gidm P mau.

34

Lam sang: it ¢6 ddu hiéu goi y, ha Ca*" mau (hau qua cla tang P mau),
diém calci hoa lac chd do ldng can Ca™ va P dudi dang tinh thé
hydroxyapatit, suy than cip.

Can nguyén: (1) Chuyén dich P tit trong ra ngoai té& bao, (2) Cung cip
nhiéu P, (3) Giam bai tiét P qua than. Trong gdy mé hdi stic can chi ¥
tang P mau do di hoé, sbt cao ac tinh, tidu co, qua glng sic cd, gial
phoéng P ti t5 chic hoal t11, giam bai tiét P qua than do hoai tit 6ng than,
suy than nang 1én bdi nhiém trung; didu tri cAn gy dai kiém hoa va
than nhén tao néu suy than.

Diéu tri: Ngling nhap P, uéng cac ché phim alumin, Mg™ va Ca™ aé
gin véi P trong long rudt. (Lithiagel), khéi phuc thé tich tuan hoan hiéu
qu, lgi tiéu kiém hoa va lec mau dinh ki néu suy than tién trién, cung
cap Ca'™ néu c6 dau higu giam Ca"".

R6i loan calci mau:

Toan b calci huyét tuong (2,4 £ 0,1 mmol/) gdm: (1) phan khoéng loc
duge gén véi protein (1 mmol/l), (2) phén loc duge (calci ion hoa 1,4
mmol/l 1a phan cé hoat tinh sinh 1y, ty 18 ¢§ dinh, khong bi anh hudng
boi ty 1& protid mau + calci dang phiic tap 0,225 mmol/1).
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e Can bang va diéu hoa calci:

_  Nhap: 1 gr calci/ngay (40% hép thu cht yéu & ta trang dudi dang 1on
héa theo qu trinh chi dong tic Ca™ gén véi protein). H4p thu calci
& rudt dudc kich thich béi hormon can giap (PTH) v4i Anh hudng cua
1-25 (OH), D, va mitc d3 thi&u phosphor, corticoid d6i khang quéa
trinh nay. Bai tiét calci qua than cing phu thudc PTH. Acid béo tuy
do 1am d& gén calci vao albumin (acid béo tu do tdng trong huyét
tuong khi bi stress va dung cac thude hoi stic (adrenalin,
noradrenalin, heparin, intralipid).

3.4.1. Gidm calci mau: < 2,2 mmol/l v6i protein méu binh thudng va khong cé

suy than.

e Lam sang: Than kinh cg (di cam, tétanie, d&u hiéu ngoai thap, co giat,
r51 loan tAm than, yéu co); tiéu hoa (ia chay, kém hdp thu vitamin B12);
tim mach (loan nhip, QT kéo dai, ST kéo dai, giam calci mau mén c6 thé
gy suy tim @ mau).

e Can nguyén: Can dinh lugng calei ion ho& (Ca™) vi chi giam calci lon hoa
13 cin bd sung calci. Hay gip trong: hdi ching than hu, xo gan, kém hap
thu; bat thuong PTH nhu nhuge thidu cAn giap; di cin nguyén bao
xuong; tang P mau; giam ning hoac tang magié mau; thiu vitamin D,
trong suy than; viém tuy c&p (ha calel méu trong 40 - 75% viém tuy cép,
mot trong tiéu chuén 46 ning Ranson, cd ché do: gid Ca™ trong té chic
hoai tlt, gidm bai tiét PTH, gidm albumin méu va gidm Mg"™ mau); gén
k&t hgp Ca** trong tAc mach md hay truyén mau o at; nhiém tring gram
am; thudc 1gi tiéu, mithramyecin.

e Diéu tri: Cung cip mudi calci. Udng 1 - 4 gr vién 500 mg. Tinh mach:
calei gluconat lo 10 ml 10% (1 gr mudi = 93 mg Ca); CaCl lo 10 ml 10%
(1 gr mudi = 180 mgCa), truyén tinh mach chim téi 2 gr/ngay. Cha ¥
ngudi dung digitalis ¢6 nguy c¢d rung that khi cung cfp Ca™ cho vitamin
D (Rocaltrol) 1-4 mg/ngay, sau do6 1 mg/ngay. Diéu tri nguyén nhan (v
dy; nging thudc nhuén trang). Diéu tri r6i loan nudc - dién giai keém
theo nhu gidm P mau, gidm Magié, kiém chuyén hoa hoic hd hip; khi
toan chuyén hoa kém tang Cl mau néu dude kiém hoa qua nhanh c6 thé
gay tetani do 1am ting gan Ca™ vao protein.

3.4.2. Tang calci mau: >2,6 mmol/l v4i protid mau binh thudng (60 — 70 gril).
Ci thay d6i 1 gr/l protid méu 1a di déi cung chiéu véi thay d6i 0,25 mmol

Ca*™ mau (vi du: néu protid mau 80 gr/l thi Ca™ mau binh thudng 1a 2,75

mmol/l). Tang calci mau ndng néu rit cao > 3 mmol/l hodc tang rit nhanh,

hodc khi c6 didu tri digitalis. HAu nhu ludn c6 ting calci ion hoa do giai
phéng nhiéu tit xuong hoic tang hap thu tit rugt. Bao gid ciing phai dinh
lugng P méau kém theo.
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¢ LAm sang: muc db tuy néng d6 calci mau, tién trién nhanh chiam va can
nguyén; ting calei mau cép cb triéu ching ré hon man.

Tam than kinh: kich dong hoic trAdm cam, réi loan trf nhg, lu lan,
mét méi, hon mé, yéu co. Tang calei mau khi thdm phan mau biéu
hién giat thd co, co giat.

Tim mach: ting calei mau cé tac dung gibng digitalis. QT ngin
nhung nhip tim nhanh, cao huyét 4p (Ca* méau ting thudng di d6i
v6i ting adrenalin mau va ting hoat tinh phén dng cia mach mau
v6i catecholamin). Két hop ting calci mau vdi dung digitalis gy loan
nhip thit, tham chi rung that va ngitng tim.

Than: rdi loan thyc thé (séi than, calei hoa than, viém than ké do
tang calei man); rél loan chic nang (dai nhidu do tc ché tac dung
ADH), mat Na*, m#t Mg** qua than, kiém chuyén hoa thém ning do
mat K.

Tiéu hoa: gidm nhu dong rudt (budn ndn, nén, tao bon, hoi ching
gid téc rudt), viém tuy cdp xay ra trong 35% truong hop ting calci
mau cap.

Calei héa cac tang: mach vanh, gide mae, cd, tang 6 bung.

e Cin nguyén: ting san xudt PTH (cudng tuyén can giap, u tiét PTH), ung
thu (di can xudng, da u tuy xuong), bénh tang vitamin D (lao,
Sarcoidose, qué liéu vitamin D), gidam P méu, bénh ndi tiét (Addison, to
dau chi, cudng giap), gidm bai tiét calci qua than (dung lau dai thazid,
bat ddong qua 4 tudn, mat nudc ngoai t€ bao...).

» Diéu tri:

Giam hap thu calei: xird phltate de sodium 2 - 3 thla/ngéy,
hydrocortison 40 - 80 mg/ngay, giam cung cip calei, bu dich déng
truong.

Tang baj tiét calei qua than: sulfate sodium, loc ngoai than,

furosemid lidu cao tinh mach kém bu dich va dién gidi néu dai nhiéu.

Giam giai phéng calel tit xuong:

+ Phosphat v cd (chong chi dinh khi t&ng caleli mau ning vi gdy
l4ng dong nhiéu calei 6 t8 chifc v6i nguy cd tut huyét ap, phii phai,
suy than), liéu: udng 2 - 3 gr/ngly, tinh mach 0,75 - 1 mmol/kg
phosphat mono/disodic truyén 8 - 12 gi¢ (1 1it dung dich chda 100
mmol phosphat). Than trong khi dung phosphat tinh mach vi ¢6
thé gay hoai ti vé néo va ngling tim do giam calci mau néng.

+ Caleitonin tiém bép hodc tinh mach 8-32 don vi/kg/ngay loai san
xuét tit ¢4 hdi hodc 2 - 8 don vi/kg/ngay loai san xuét tit Ign.
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3.5.

+ Mithramycin: 10 - 25 mg/kg/ingay pha trong 500 ml huyét thanh
dang truong va truyén trong 6 gid, dung tol da 2 - 3 ngay.

+ Didronel: udbng 5 mg/kg/ngay, tinh mach 2 mg/kg/ngay.
R6i loan magié mau
Mg** 1a cation TTB ding thi hai sau K, chi khoang 5% Mg nim NTB
va thudng dang Mg™* mau (binh thudng 0,85 £ 0,07 mmol/1) chi dan Mg"”
toan cd thé. Mg** mau duge phén thanh loai siéu loc chi€m 0,6 mmol/l
(gdm Mg™ ion hod va Mg™ phitc hop) va loal gin protein chiém 0,25
mmol/l, Mg™* 1a cofactor cua cac men trong cac phan dng van chuyén
phosphat dung cho ATP nén rét cAn thiét dé sinh ra Na'/K'/ATPase cia
té& bao cg tim.
Bilan Mg'": an udng cung cdp 300 mg/ngay, h&p thu & rudt non gidng
calei nhd vitamin D va PTH. Can bing Mg™ cang bi anh hudng bdi
aldosteron giong K*. Bai tiét Mg™ 60% qua phén va 40% qua nudc tiéu.
Chuyén hoa Mg*, Ca™, K' phu thude 1an nhau: gidm Mg™ mau lam
giam giai phéng PTH va giip da chuyén Ca** tit khoang ngoai t&€ bio vao
xudng nén sé ¢6 ddu hidu giam calei mau khi giam Mg** mau; thiéu Mg"™
méu cing kém gidm K* mau va tang bai tiét K* qua nude tiéu; khi thidu
ca Mg™ 1an K7, cung c&p Mg"" sé khol phuc can bing duong tinh ca hai
ion trén, trong khi chi cung cip K’ thi khéng dd. Nhu vay, Mg** ¢6 vai
erd chit chdt d8 khéi phue ham tugng K° t& bao nhd lam thay doi tinh
thd&m mang t& bao.

3.5.1. Gidm Mg" méu: < 0,6 mmol/l. Thudng kem 51 loan Ca*™, K™, P7. 20%
s§ bénh nhan phong héi sdc c¢6 gidam Mg™ mau. Giam K* mau van 1a mét
trong nhiing chi d&n t&t nhat caa gidm Mg™ mau kém theo.
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LAm sang: than kinh (tétanie, mé sang, run rdy, chong mat, co giat, yéu
cd); dién tim (ST chénh xudng, T 4m, loan nhip that).

Can nguyén: (1) cung cip thidu (suy dinh dudng, 1% s6 nudl dudng
dudng tinh mach cé giam Mg'" mau; (2) mat Mg qua dudng tiéu hoa
(hoi chiing kém hép thu do cit doan rudt non, ro dich tiéu hoa, ia chay
nang, viém dai trang loét ); mat Mg'" qua nudc tiéu (thude lgi tidu, dai
nhidu tham thau, nghién rugu, ting calci méu, toan mau thé ceton do
d4i dudng duge difu tri bing insulin va bu dich lam Mg** vao t& bao,
cuong giap, suy than, héi chiing thigu thich nghi bai ti€t ADH, cudng
aldosteron, giam phospho, khang sinh nhu gentamycin, Tobramycin,
cisplatinium, carbenicillin...; (3) khac: viém tuy cip, nhiém trung ning,
truyén mau co citrat, tuéin hoan ngoai co thé, ha than nhiét, bong...

Didu tri: ubng hodic dung tinh mach muéi Mg™. Trong giam Mg™" ning
ho#c hoi chiing kém hép thu: ban ddu cho 6 - 12 gr/24 gid tinh mach va
giam dén liéu nhiing ngay sau. Can gidm lidu digitalis khi giam Mg™
mau, nhit 12 kém giam K mau.



3.5.2. Tang Mg™ mau: > 1,05 mmol/l.
e Lam sang: chi xudt hién khi > 2,0 hodc 2,56 mmol/l véi trigu ching tam
than kinh (budn ngd, hdon mé, mit phan xa gin xuong, liét co hod hap),
dién tim (PR dai, QRS gidn rong, T cao, ngung tim).
e Cin nguyén: (1) khong do thiy thudc gay nén: suy than cép hoic man,
nhude giap, bénh addison, ngd dde lithium, (2) do thay thudc gay nén:
uong khang toan da day cé Mg*, thut, nhuan trang, dang Mg" tinh
mach, diéu tri san giat.
e Diéu tri: nging cung cap Mg™.
4. Cac mat mat thém trong khi diéu tr
- Ngudn mat: (1) Dich tiéu ho4, (2) Tang mat khong nhin th:?;fy do sdt,
tang thong khi, nhiét dé moi tr\Idng cao, (8) Tang mat mudi va nudc
tit md hoi, (4) tang mat mudl vA nudc qua than do dai nhiéu thim
thau (manitol, uré, dextran 40.000) (3) Tao khoang thit 3 do dich
NTB tich lai ¢ bénh nhan chdn thudng hodc sau md, (5) M4t huyét
tuong do bong, vét thuong 1én hat, din luu nguc va céc dén luu khac,

— Hit dich tiéu hoa 1a ngudn mat thudng gip nhét va quan trong nhat
trong ngoai khoa. Phai do lugng dich nay, thudng 500 - 1000 ml/ngay,
da s6 trudng hgp cé thé udc tinh s6 lugng va thanh phan dich tidu
hoa trudc rol bu néu mat.

Cd 12,5 gr mannitol sé mat thém 125 ml nude, 10 mmol Na®, 2 mmol K.

Dung kéo dai manitol d& mat nudc 1a chinh (tang mat Na* mau).

Luong nuée mét thém do s6t, tang théng khi va nhiét dé méi
truong cao:

Lugng nudc mat thém/24 gid Sot (C°) T* méi trudng {F°) Nhip thd/phat
Khéng £383 <85 <35
500 ml nude 384-39.4 85-95 > 35
1000 ml nudc 239,56 =95

Vi du: S6t 38°5 (+500 ml), T° méi truong 86° F (+ 500 ml) phai bu thém
tong cong 1000 ml nudc.

-  Mdt nuéde do todt mé héi:

Mifc do toat md hoi Mat thém/24 gid

Nudc Na*
Vira, thinh thoang 500 mi 25 mmol
Va, lién tuc 1000 mi 50 mmol
Dam dia, lién tuc 2000 ml 75 mmol
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5. Nhu cdu duy tri cd ban

5.1. Tinh trang co bén: can dich va dién gidi d€ cung c&p nhu cau hang ngay
va duy tri bénh nhén & tinh trang c¢ ban,

5.1.1. Nudc

_ Nude mét nhin thiy duge: 16n nhat 1a nude tiéu, khoang 1500
ml/ngay (dé bai tiét 450 mosm véi ¢d dic nude ti€u 300 mosm/l). Co6
thé bd qua nude mit qua phan (50 - 200 ml/ngay) trit khi ia chay.

_ Nudc mat khéng nhin thay (qua phéi dé 1am &m khi thd vaoe, qua da
dé diéu nhiét): 500 ml/m? co thémgay; khéng cdn qua chinh xac,
khodang 500 —1000 ml/ngay ¢ ngudi 16n.

_  Nhu ciu nude cho mat nhin thay va khéng nhin th&y: khoang 2000-
2500 ml/ngay (2000 ml khi c6 tang tiét ADH do stress).

5.1.2. Na*:

_ M4t qua than 40 - 200 mmol/ngay & ngudi 16n, mat khong dang ké
qua cac dudng khac & tinh trang co ban.

-  Nhu cau: 50 - 100 mmol Na'/ngay.

513 K

- MAt K* qua than 40 - 100 mmol/ngay.

— (6 mat K* bat bude hang ngay qua than ngay cé khi co thé thiéu K*.

_  Nhu ciu t6i thiéu: 40 - 80 mmolmgay.

5.1.4. Ca™ va Mg"”

Lugng Ca** va Mg"™ mit hang ngay qua phan va nudc tiéu can bing véi
s6 lugng duge hap thu tit ché do an. Khi thiéu trong ch& d6 an thi than diéu
chinh rat hiéu qua cho nén mat Ca™ va Mg™ hang ngay chi vai mEq, tic la
rAt it so v6i kho du tril cd thé. Phai mit vai tudn mdi thiéu Mg"™, con khong
xay ra thiéu Ca™.

Nhu vay: binh thudng hing ngay méat rat it Mg™ va Ca™ khong can bd
sung.

5.1.5. Toan - kiém: trong tinh trang cd ban khong c6 bat thudng toan - kiém
v kKhéng cin bu.
5.1.6. Cac nhu cdu duy tri hang ngay nudc - dién gidi ¢ ngudi lon

Nhu ciu Méi ngay Mbi gio
Thé tich (ml) 2000 - 2500 100
Na* (mEq) 40 - 100 3

K* (mEq) 40 - 80 2

196



5.2. Tdc dung cua chéan thuong

Gay mé va m6 xé 12 mdt dang stress ch&n thuong, cé thé phan ing
bing ting tiét aldosteron va ADH gy gidm bai tiét nudc va Na®,
tang mat K" qua than.

Chén thuong ciing gdy phu tai chd va xung quanh chd tén thudng.
Dich phii nay giau protein va thoat ra tu thé tich huyét tuong cua
khoang NTB. Khéac véi dich NTB binh thuong, phu do chan thuong la
khoang thi ba va khé huy dong dé dap ing nhu ciu cd thé.

Trude kia ngudi ta nhdn manh vé "dap Ung toan than" vil stress:
bénh nhan sau md gidm kha nang bai tiét nuéc va Na” nén khuyén
han ché& nhap nuéc va Na® & bénh nhén sau md va sau chén
thuong. Nguge lai, gin ddy nguoi ta it hodc khong con nhin manh
"dap ng tai chd" ctia cd thé véi chdn thuong ma huu y mit thé tich
huyét tuong cdn duge bu bang dich chia Na” va protein d bénh
nhén sau mo.

Hoat hoé tang tiét ADH va aldosteron khi mo xé khéng chi lién quan
dén stress ma con do han ché cung cdp dich trude mé va bu dich
khéng di cho mat mat trong va sau md.

Néi chung, nhu cdu duy tri dich hang ngay khong d6i khi gay mé va
mé x& & hau hét cac bénh nhan. Gidm kha ning thai mudi nudc (dap
ng toan than véi stress). Nhu cau dich ¢6 thé tinh nhu bénh nhan
khéng md, trit nhitng trudng hop dic biét nhu ding corticoid hodc
ti&t aldosteron lién tuc (x¢ gan). P8i véi hdu hét cac bénh nhan,
khéng cAn thist (va c6 thé ¢ hai) han ché dich va dién gidi 6 gial
doan sém sau mé.

IV. LIEU PHAP DICH TRONG NGOAI KHOA
1. K& y lénh truyén dich

1) Danh gia réi loan va mic do hién ¢ vé nudc, Na’, K*, toan - kiém.

9) Quyét dinh khodng thdi gian diéu tri tiép theo. Thuong l1a 24 gid véi
banh nhan khéng ¢6 bién chiing va cé thé chi 2 gig v6i bénh nhan rét nang.

3) Tinh nhu cdu vé& nude, Na*, K', toan - kiém cho giai doan diéu tri 46
béng cach cdng:

1/2 mitc d6 udc tinh cac rd1 loan hién c6, cong:
Nhu cAu duy tri cd ban cho s& gid cla giai doan diéu tri nay.
Mat mat sé c6 trong giai doan diéu tri nay.

4) Ké y lénh ding t8ng lugng da tinh trong giai doan diéu tri nay.

5) Phéng doan két qua diéu tri.
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6) Kidm tra trong giai doan diéu tri nay 48 d4m bao dich duge cho véi tdc o
mong mudn va mét mat thém xay ra véi toc do dy doan. Pidu chinh khi can.

7) Cubi giai doan diéu tri danh gié lai bénh nhéan:

- So sanh ké&t qua didu tri véi dy doén.

_ Danh gia hoan toan méi vé nhiing rdi loan ton tai & thoi didm dob.

8) Didu tri trude d6 lic nay tré thanh qua khit. Khi bAt d4du mdi giai doan
diéu tri méi phai danh gia lai hoan toan méi nhu 14 ta gap bénh nhén lan
dau. Khi da danh gia lai xong, ta tién hanh lai budc 2.

2. Liéu phap dich

2.1. Cdc loai dich truyén

2.1.1. Dich keo (plasma, albumin, HAES, gelatin, destran...). giit ap lyc keo
huyét tucng va ¢ lau trong long mach (thoi gian nta doi séng Ty, 12 3 - 6
210).

2.1.2. Dich tinh thé (NaCl 0,9%, Ringer lactate, Dextrose 5%, Dextrose 5%
trong Ringer Lactate, trong 1/2 hodc 1/4 NaCl 0,9%, NaCl \3% hodc 5%
NaHCQ3. ..}: nhanh chéng (T, trung binh 20 - 30 phut) cAn bang va khuéch
tan khip toan bd khoang ngoai té bao (Iong mach, gian bao).

2.1.3. Mot s8 diém da dugc nhét tri

—  Dijch tinh thé dqu truyén du lugng cd tac dung bing dich keo trong

viéc khoi phuc thé tich tuan hoan.

_ Bu thidu thé tich tudn hoan bing dich tinh thé: cdn lugng gép 3 - 4

14an so véi dich keo. ‘

- Hé\uf hét cac bénh nhan thiéu dich NTB > thigu dich trong long mach

(thé tich tuan hoan).
_  Thiéu dich trong long mach ning: khoi phuc nhanh hon néu dung

dich keo.
_  Truyén nhanh va nhidu dich tinh thé (> 4 - 5 lit) thudng kém phil t6
chiic.

2.2. Xt tri truyén dich
e Ludng dich ba = (1) Mdt mat binh thuong do nhin &n udng (tic nhu ciu
dich duy tri) + (2) Dich thi€u trude mé + (3) Mat dich do phiu thuat
(mau mét + dich bdc hoi va tai phan b& vao khoang thii ba trong c¢o thé).
(1) Nhu cau dich duy trl binh thudng (tao nudc tidu, dich tiéu hoa, md
hoi, mat khong nhin thiy qua da va phdi): '
—  Dich: D, 1/4 NS, D; 1/2 NS (Dextrose 5% trong 1/4 ho#c 1/2 NaCl
0,9%) 1 dich nhugc trudng va cung c&p nude > Na’.
_  Lugng (cong thit 4 - 2 - 1): 4 mlVkg cho 10 kg diu + 2 ml/kg cho 10
- 20 kg ti€p + 1 ml’kg cho trén 20 kg. Vi du: tré em 25 kg =10 kg +
10kg + 5 kg titc: 40 m] + 20 ml + 5 ml = 65 ml/gid.

198



(2) Thiéu dich tif trudc mé = nhu cau dich duy tri x 8 gid nhin &n udng.

— Lugng: vi du nang 70 kg, nhin 8 gic trudc md, lugng dich thigu la (40
ml + 20 ml + 50 ml) x 8 gid = 880 ml (trén thuc t& s& it hon vi than
gii nude) va bu: 50% lugng thiéu (440 ml) gid diu trong md, 25% (220
ml) gid thit hai va 25% (220 ml) gid thit ba trong mé. Ly tudng nhat 1a
ba trudc mé.

Ngoai ra, cAn bu dich mét bat thuéng trude md (néu co): chay mau trude
mé, non, dai nhiéu, {a chay; mat vao khoang thit ba do t& chiic nhiém trung
ho#c chan thuadng, 6 trudng, tang mAt khong nhin th&y nhu s6t, thé nhanh,
md héi nhiéu.

_  Thanh phén dich: D, /2 NS, D; 1/4 NS, Ringer Lactate déi véi thiéu
dich do nhin an udng: Ringer lactat hoac cac dich pha thém dién giai
hoiic méu tuy thanh phén dich mat.

(3) M4t dich ngoai khoa:

Dich mat do bdc hoi (md rong, mé 1au...) va tai phan bo trong co thé
(khoang thit ba), néu mét nhiéu ¢6 thé gay thidu thé tich tuan hoan.
31 bang dich tinh thé chita Na* nhu Ringer Lactate.

Mizc d6 chdn thuong Nhu cdu dich thém
T4i thidu (thoat vi...) 0 - 2 ml/kg/gis
Vita (c&t thi mat..) 2 - 4 ml/kg/gid
N#ng (cht doan rudt...) 4 - 8 mlikg/gio

—  Mau mat:

+ Danh gia mau mit: cdn gac, do binh hut, chay tai chd mé, dong
tai vang thap. Gac nho 4 cm x 4 cm th&m dAm 10 ml, gac bung
100 - 150 m} mau. Po nhiéu l4n Het hoac hemoglobin (Hb it sai
s6 hon Het).

_ Khi nao thi truyén mau?

+ Van chuyén O, téi 8 chitec = Luu lugng tim x 1,36 X Hb x 8a0, +
0,0003 x Pa0,. Nhu vay, khi Hb gidm thi cg thé bu tri biang
tang luu lugng tim. Vén chuyén oxy téi t6 chitc giam néu thiéu

mau ¢ bénh nhén khéng thé tang duge luu lugng tim valhodc

thidu oxy mau.

Thudng Hb > 10 gr/dl hogc Het > 30 % thi khong truyén mau.

+ Hb <7 gr/dl hoac Het < 21 % thi truyén mau.

Tuy nhién con phu thuc vao thdi gian thidu mau (thiéu mau tu

tit dudge chiu dung t&t hon), thé tich tuAn hoan, kha niang mét

méau & at, bénh kém theo,...

+ Khi huyét dong on dinh, xem xét truyén mau:
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Bénh nhan khoe: gifi Het > 18%.

Bénh nhén cé bénh hé théng cdn bu t6t: gitt Het > 24%.

+ Bénh nhan tim mach hodc bénh phéi c6 triéu ching: git Het
> 30%.

+ Xac dinh diém truyén mau trude m& dua trén thé tich tuin hoan.

Néu bénh nhin cé Het binh thudng chi truyén méau khi mat > 10

. 20% thé tich tudn hoan. Piém chinh x4c phai dya trén tinh
trang bénh nhén va phiu thuat.

+ Lugng mau m4t dé Het gidm xudng 30% duge tinh nhu sau:
U lugng thé tich mau:

Tuéi Thé tich mau
So sinh: dé non 95 ml/keg.
du thang 85 ml/kg.
Tré em: 80 ml/kg.
Ngudi 16n: nam 75 ml/kg.
nd : 65 ml/kg.

Tinh thé tich héng cidu & Het trudec md (TTHC ).
Tinh thé tich héng cdu & Het 30% (TTHC 30% ) tuc Het cin duy tri,

Tinh thé tich héng cAu mat dé Het con 30%: TTHC mat = TTHCp, -
TTHC 30%.

Tinh thé tich mau mat duge phép: TTMM;, = TTHC mat x 3.

Vi du: nit ning 85 kg, Het trude mé 35%,mat bao nhidu mau dé Het con
30%?

Thé tich mau = 65 mVkg x 85 kg = 5525 ml.

TTHC,.., = 5525 x 35% = 1937 ml.

TTHC,,, = 5525 x 30% 1654 ml.

TTHC mat 48 Het con 30% = 1934 ml - 1657 = 277 ml.

Thé tich mau mat duge phép (gom hong cdu va huyét tuong) = 3 x 277 ml
= 831 m] — Xem xét truyén mau khi mau mat > 800 mi.

+ Trude diém truyén mau: truyén dich tinh thé chita Na® nhu
Ringer Lactate hoac NaCl 0,9% (lugng gép 3 - 4 1an thé tich mau
mat) hodc dich keo (ty 1& 1/1).

Thé tich tuin hoan bi mat = lugng dich duge truyén x Thé tich tuin
hoan/Thé tich phan bd

Vi du mau m&t 500 mi va duge bu bang glucose 5%: |

Ba cho 500 ml mau mat = lugng G 5% duge truyén x 3,5 lit/42 lit = 7 lit
glucose 5% (thé tich phan bd véi G 5% la nudc = lugng nude toan cd thé = 42 lit).
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Vi du mau mat 500 ml va duge bui bang Ringer Lactae:

Bix cho 500 ml mau mét = lugng Ringer Lactate duge truyén x 3,5 1it/13,5 lit
Ringer Ls}tate ~ 2,5 it tdc 3 - 4 ml R.L cho 1ml mau mat (thé tich phan bd véi
R.L 14 thé tich khoang dich NTB).

Dich keo: 1 gr dextran bil cho 20 - 25 ml mau mét.

1 gr albumin ba cho 14 - 15 ml mau mat.

1 gr hydroamindonethyl Starch (HAES) bu cho 16 - 17 ml mau
mat.

Né&u can dich tinh thé > 4 1it thi nén dang dich keo.

+ Khi truyén mau: mat bao nhiéu mau thi bir bay nhiéu bang mau
toan phin hoac hdng cAu khéi; ¢ 1 don vi hong cAu khai néng Hb
lén thém 1 gr/dl hodc Het thém 2 - 3%, tiic 10 ml/kg hong cdu khéi
nang Hb 1én thém 3 gr/dl hoac Het thém 10%.
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15

RG1 LOAN CAN BANG TOAN - KIEM

* Nguyén Qudc Kinh

1. DAl CUONG

HAu nhu moi phan Ung sinh hoa trong cd thé déu phu thudc vao duy tri
mot nong 6 ion H' sinh 1y dude didu chinh chat ché d€ tranh gy roi loan
chlic ning cAc cd quan. Sy diéu chinh nay goi 1a can bing toan kiém (acide -
base balance) ¢6 tdm quan trong déc biét véi ngudi gay mé hoi sdc vi né
nhanh chéng bi anh hudng khi thay déi thong khi va tudi mau vén hay xay
ra trong gay mé.

1. Cac dinh nghia
1.1. Hod hoc cua can béng toan - kiém: Néng dg ion H' va pH.

Trong bat ky mét dung dich nudc nao, chc phan ti nudc phan ly thuan
nghich thanh cac 1on H* vao OH™:

H,0 o H* + O’

Qua trinh nay duge mé ta bo hing s0 phéan ly ciia nuée K,

K, = [H'] [OH] = 10"t (Néng d¢ nude bi logi khéi méu s6 vi né khéng
thay d¢6i ddng ké va ciing bao ham trong hang s6 phén Ly réi).

Nhu vay, néu bigt [H'] hogc [OH] thi d& dang tinh néng d¢ ion kia (Vi
du: néu [H'] = 10®* mmol/l, thi [OH] = 10 10% = 10° mmol/D)

[H] mau dong mach binh thudng 40 nmol/l, tic 40 x 10°° mol/l. [H'] duge
bidu didn bing pH dé rit gon cac con s cong kénh trén va pH cla mdt dung
dich 13 4m ldgarit thap phan cta [H'] . Nhu vay, pH déng mach binh thudng
14 -log(40 x 10°®) = 7,40. Cac sinh vat chi séng duge véi [H]16 - 160 nmol/L
(pH 6,8 - 7,8) Gidng nhu da 8 cac hing 6 phan ly, K,bi anh hudng béi thay
d6i nhiét do (diém trung tinh cia nudc %Ay ra voi pH 7,0 6 256°C phung lai la
6,8 & 37°C) va c6 thé quan trong khi ha than nhiét.

1.2. Chét toan (acid) va chét kiém (base)

Dinh nghia clia Bronsted - Lowry: acid 12 loai hoa chét ¢ thé cho H* (proton
donor), base 1a loal hoa chat ¢6 thé nhan H' (proton acceptor). Do dé, tinh acid
cua mdt dung dich nude phan anh [H?] clia dung dich &y (HA & H'+ AY).

Mot acid manh la mot chat dé dang va hau nhu chi phan ly thuan cho H
lam tang [H'], trong khi mdt base manh rit héo gin H* va lam gidm [H'].
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Nglidc lai, cac acid yéu phan ly thuan nghich cho H*, trong khi cac base yéu
gén nhung dé nha H'; ca hai chat déu cb Xu hucng it &nh hudng hon dén
[H*]. Hau hét cac hgp chét sinh hoc 12 acid y&u hoic kiém yéu.

Véi mot dung dich chita acid yéu HA thi: HA < H' + A
Hing s phan ly K duge xac dinh: K = [H'] [A)/{HA], hoéc: [H']= K
[HA)/TAT].
Phuong trinh Henderson - Hasselbalch: 1a 4m légarit thap phén cua
phudng trinh trén.
pH = pK + log {[A’)/ [HA]}
Qua phuong trinh trén, rd rang pH caa dung dich nay lién quan dén ty 1
anion duge phan ly (tlc ion dm) véi acid chua phén ly.
1.3. Cdc cdp "bo6" (conjugate pairs) va cdc hé dém (buffers):
- Céc cdp "bd": Khi acid y&u HA ¢ dang dung dich, HA ¢6 thé tac dung
nhu mét acid bang cach cho mft H”, trong khi A”™ ¢ thé c6 tac dung
nhu mét base bing cach nhéan 1ldy H*. Do d6, A~ thudng dudge cho la

base "bd" clia acid yéu HA. Quan niém tuang tu véi cac base yéu B, vi
du: B + H" <> BH", trong d6 BH" 1a acid "bd" cuia base y&u B.

- Céac hé dém: Mot hé dém 1a mot dung dich chita mét acid yéu va base
" hd" clia nd hodc chita mft base yeu va acid "bd" ciia néd (conjugate
pairs). Céc hé dém lam giam thiéu moi thay déi [H*] bing cach dé
dang nhan hodc cho cac ion H'. Tu phudng trinh Henderson -
Hasselbalch cdc hé dém ¢6 hiéu sudt cao nhat lam giam thidu thay
ddi vé [H'] cha mdt dung dich khi pH = pK (tirc la [A] = [HA]D hoac 6}
pH khac pK < 1 don vi. Hon nila, céc cip "bo" phai ¢ du lugng trong
dung dich dé hé d&m c6 hidu qua.

Il. CAC CO CHE BU TRU

Dap ting sinh 1y véi thay d8i ¢6 3 pha dac trung: (1) Dém ngay lap tuc
biang hoa hoc, (2) Ba bang ho hip (kh1 ¢6 thé duge), (3) B bing than cham
hon nhung ¢6 hiéu qua hon va cb thé hau nhu binh thudng hod pH méau ding
mach ngay ca khi qua trinh bénh Iy vAn con tiép dién.

1. Cac hé dém clia cd thé

Cac hé dém quan trong sinh 1§ d ngudi gém: (1) Hé dém bicarbonat
(H,CO/HCOy); (2) Hé dém khong phai bicarbonat gdém: hemoglobin
(HHb/HDb), cac protein trong té bao (HPr/Pr), cac phosphat (H, PO /HPO]),
ammonia (NH¢NH,). Kha nang dém phu thudc vao lugng cac hé dém, vao
pK hé dém va pH moi trudng (stic d8m . Kha ning dém toan by 12 15 mEq/kg
trong lugng cd thé. Bicarbonat 14 hé dém quan trong nhét trong khoang dich
ngoai t& bao. Hemoglobin, dit chi ndm trong hong cdu, cling 12 mét hé dém
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quan trong trong mau. Cac protein khac cé thé d6ng vai tro dém quan trong
cho khoang dich trong t& bao. Cac ion phosphat vd ammonium 1a cic chit
dém quan trong trong nude tidu.

1.1. Hé dém bicarbonat (H,CO,/HCOy)

—  Oxy hoa carbonhydrat vA md sinh ra CO, (khoang 20000 mmol/ngay)
va nude; CO, hop nude (xtic tac bdi carbonic anhydrase) tao thanh
acid carbonic HCO, ,Acid hoa amino acid va sy oxy hoa khong hoan
toan carbohydrat va md tao ra mdi ngay khoang 70 mEq acid. Vi
lugng acid nay rat nhoé so vdi lugng acid carbonic, nén yéu t5 chu yé&u
xac dinh pH huyét tuong 1a su can bing gitta CO, va ion H' - HCO,:

CO, + H,0 &» H,CO,; &> H* + HCO,"

- (Giai tim H*, ta duge phuong trinh Henderson - Hasselbalch:

pH = pK + log {{HCO, /0,08 PaCO,} (pK = 6,1 va hé s8 phan ly cua CO, la
0,03). Luu ¥ rang pK khéng gin véi pH mau déng mach binh thudng 7,40 va
¢6 nghia 12 bicarbonat ¢6 16 khéng phai 12 mdt chit dém c¢6 hiéu sudt cao
ngodi té bao. Tuy vay, hé dém bicarbonat quan trong vi 2 1y do: (1) bicarbonat
(HCO, ) ¢6 ndng dd tuong ddi cao trong dich ngoai té bao, (2) 1y do quan trong
hon 13 PaCO, duge diéu chinh chat ché nhd phéi va [HCO,] huyét tucng thi
nhd than. Hai tang nay ¢6 kha nang lam thay déi ty 1& [HCO,/PaCO, va c6
anh hudng quan trong lén pH mau dong mach. Qua that, bicarbonat 14 hé
dém chti y&u cho dich ngoai t& bao d€ tac nén mét gianh gidi bao vé pH dich
khoang nay. Trong hdng céu, bicarbonat dém cho CO, hinh thanh do chuyén
ho4 va tham gia vao van chuyén CO, tit t6 chiic dén phéi. Bicarbonat con
cung cip cd chit cho 6ng than bai tiét acid.

—  Mbt dang phuong trinh Henderson - Hasselbalch don gian, thuc dung
va rat hitu ich trong 14m sang vi pH d& dang chuyén d6i thanh [H*]:
[H*] = 24 x PaCO,/[H CO,]

Bang 15.1: Mdi lién hé gitra pH va [H']

pH al pH (H]

6,80 158 neq/| 7,30 50 neq/L
6,90 126 7,40 40

7,00 100 7,50 32

7.10 79 7,60 25

7,20 63 7,70 20

Chi ¥: Véi pH < 7,40 thi [H*] ting e 1,25 nmol/L cho méi giam 0,01 don
vi pH. '

Véi pH > 7,40 thi [H'] giam ct 0,8 nmol/L cho méi ting 0,01 don vi pH.

204



Vi du: Néu pH dong mach = 7,28 va PaCO, = 24 mmHg thi [HCO,Jhuyét
tuong sé 1a bao nhiéu?

[H*]= 40 + [(40 - 28) x 1,25] = 55 nmol/LL

Do d6: 55 = 24 x 24 [HCO,], va [HCO,} =24 x 94 /55 = 10, 5 mmol/L

Phdi ghi nhoé la hé dém bicarbonai chi ¢6 hiéu qué chéng lai roi
logn toan - kiém do chuyén héa chit khong phdi do ko héap.

N&u thém 3 mmol/L acid manh khong bay hoi nhu HCL vao dich ngoai t&
bao thi s& xay ra:

3 nmol/L H® + 24 nmol/L. HCOy™ - H,CO, —» H,0 + 3 mmol/L CO, +21
mmol/L HCOy'.

Luu-y ring HCO, phén img véi H' tao thanh CO,. CO, binh thudng dudc
thai qua phdi nén PaCO, khong thay d6i. K&t qua la H71 =24 x40-21=
45,7 mmol/L va pH = 7,34. Do d6, gidm [HCO,7] phan anh lugng acid khong
bay hoi duge thém vao.

Nguge lai, tang PaCO, (acid bay hoi) it Anh hudng dén [HCO,). Vi du:
néu PaCO, tang tit 40 1én 80 mmHg, CO, hoa tan chi tang 1,2 mmol/L 1én
9.2 mmol/L. Hon nita, hing s0 can bing cho hgp nudc cia CO, lam cho phan
ting chi hol chuyén trai:

H,0 + CO, « H,CO; & H* + HCOy

K&t qua 1a [HCO,] khéng thay ddi dang k8, luc nay:

[H']= 24 x 80/24 = 80 mmol/L va pH = 7,10.

Do vay, [H'] ting thém 40 mmol/L va vi HCO, dudc san xudt véi ty 1& 1:1
véi H'. [HCO, ] ciing tang thém 40 amoVL. Nhu vay, [HCO;] ngoal té& bao
tang khong dang ké, chi tit 24 mmol/L 1én 924,000040 mmol/L. R rang, hé
dém bicarbonat khong ¢ higu quéa chéng lai tang PaCO, va nhiing thay doi
vé [HCO,] khong phan 4nh d6 nang ctia toan hd hip.

Cg ché duy tri kho bicarbonat (HCOy pool) ca thé: Chuyén hoa t€ bao
sinh ra 20000 mmol/L ngay CO, sé dudc thai qua phdi va 20 mEqa/ngay acid
¢§ dinh (khéng bay hoi) sé vao khoang dich ngoai t& bao. Ché d6 an va mat
qua phéan chiém 40 mEg/ngay HCO;. Trong 4330 mEg/mgay HCO, duge loc
qua than, 3900 mEq/ngdy duge tai hap thu & ong lugn gin va thém 430
mEg/ngay duge ong lugn xa san xust. Bai tidt thyc t& 60 mEa/ngay acid sé
duy tri dyz trit HCO; clia co thé (hinh 15.1).
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1

Ong lugn gan | <«—trao adi
tai hap thu Na'/H" ¢ 6ng
lugn gan

Ché db M
&nudng  a900 mEq/d :
T 43300 mEg/ngay

20 (mEg/d) H’

HCO, dugc loc

20 (mEg/ngay) H’ l qua than
\1 / 430 mEg/ngay |

HCO,
Trir lvgng

¢ HCO,
20.000 I \ *

mmole/ngay) CO; Pao thai thuc .Eé H <« H )
( S qua nudc tieu Bai tiét H
& 8ng lugn xa

< Gng Iugn xa HCO,
tai hap thu

Mat qua phan
¢ 20 (mEg/ngay) HCO, l
Bai tiét .
qua phéi 60 mEg/d H
25 (mEg/L) 35 (mEqg/L) 'NH,

Hinh 15.1

Cac phan ng cho van chuyén CO, clia mau toan phan: (1) Mot phan nho
CO, dugc van chuyén dudi dang hoa tan trong nude huyét tuong; (2) Mot
phan nho CO, truc tiép hgp nudc va duge van chuyén duéi dang acid
earbonic trong nudc huyét tuong; (3) CO, duge hdp nude trong héng cdu
(RBC) khi ¢6 enzym carbonic anhydrase (CA); (4) Dich chuyén Clo (chloride
shift) trao d6i HCI ngodi t& bao 18y hé dém bicarbonat trong t& bao; (5) ion
H* duge dém tryc tiép bdi hemoglobin; (6) ion H* cung v6i tan ciing carboxyl
ctla hemoglobin tao thanh hgp chit carbamino (Hinh 15.2).
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0, dang hoa tan 4 - {Tang huyé&t tuong) Chuyén dich C1”
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carbamin

Hinh 15.2

Céc phan dng x4y ra trong huyét tuong va héng cdu khi hap thu O, va
thai trit CO, & mao mach phdi (hinh 15.3)

/# Pha nang
COo;
/ o.“
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Oz +H . HD ot 0 Hb + H

)
‘ A i
| R l
, Ant \.L-\ O _\\
porer \—//'R/‘
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|

RO+ 1 HE Oy =B HO + CO; ——

H + He NHCOO" Hh . NH;+ CO;

|
|
!
| ltlco3 + H* ek MOy 10 + GO |
P e T e R T S - Yt =
Hinh 15.3

1.2. Hé dém hemoglobin (HHb/HD)

V& s6 lugng, Hb 1a hé dém khong thude bicarbonat quan trong nhit cua
dich ngoai t€ bao (kha ning dém: Hb 15 gr/dl x 50 di x 0,18 mmol H/gr Hb =
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135).Hb 12 mdt phéan tu phiic tap v6i nhiéu vi tri dém nhung vi tri d&m chu
y&u 1a ciu tric histidin véi pK xdp xi 6,8. D& don gidn hod, ¢6 thé coi Hb
ludn tdn tai cdn bing trong hong cdu nhu mét acid yéu (HHb) va moét mudi
kali (KHb). Ngude v6i hé dém bicarbonat, Hb c6 kha ning dém ca acid
carbonic (CO,) va acid khéng phu thudc carbonic (khéng bay hoi) vi Hb hép
thu H* ty do va van chuyén CO.,.

CO, + H,0 —»H,CO, «&» HCO, + H'

H' + KHb < HHb + K*, va H,CO, + KHb < HHb + HCO,
1.3. Hé dém phosphat (HP,0,/HP0,?)

3 phan ing pK,
H,PO > H* + H,PO, a 26
H,PO, <> H* + HPO,* (2)* 6,8 (* Phan wng quan trong nhdt)
HPO,” <> H* + PO, @ 125

Hé dém nay quan trong vé bai tiét acid ¢6 thé diéu chinh (titratable acid:
TA) trong nuéc tiéu.
1.4. Hé dém protein khédc trong té bao (HPr/Pr)
~ Vi tri dém 12 cac miu albumin va globulin véi pK théap, ¢6 thé déng
vai trd dém chu yéu khoang dich trong t& bao vél kha ndng dém
khiém ton.
Stc dém (buffering power) Kha ning dém (buffering capacity)
Albumin 0,14 mMHY/L 16,8 (Alb4mg/dl x 30dl x 0,4 mmol/L = 16,8)
Globulin 0,08 mMH7/L: 4,8

- Mbt s qua trinh tham gia diéu chinh pH trong t& bao (hinh 15.4):

Mang ving dinh Mang vung day bén

(

Lactate + H* " Glucose
v (T ! N

i Na* K"

o-"\HH+*————H+-———bH+

+

(3] l Prot”
ATP /= H'+ADP HO
HPROT

N

Hinh 15.4 Mot s6 qua trinh tham gia diéu chinh pH trong 1€ bao

(1) khang tai Na*-H* gan vao mang t€ bao (membrane - bound Na* - H* antiporter), (2) quay
vong cd chét (substrate cycling), (3) thuy phan thuan nghich ATP(4) dém trong t€ bao nho
protein.
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1.5. Xuong: Xuong duge coi 1a mot hé dém, phu thuéce vao hormon c¢an giap
(PTH), 1a vi tri chinh dém H" trong ting acid man tinh, ching han uré mau
cao.
2. Bu trir ctia phoi

Nhlmg thay dm thong khi ph& nang dé phdi bu tru cho PaCO, duge dan
truyen qua céec 6 thu cdm hoa hoc (chemoreceptors) nam § than ndo. Cac 6
cam thu nay dap tng v6i nhiing thay déi pH dich nao tuy. PaCOQ, cit tang
thém 1 mmHg thi théng khi phut ting thém 1 - 4 L/phat. Phéi thai trix
150000 — 20000 mmol CO, duge sinh ra mdi ngay. Pap ung bu trit ciia phoi
cling quan trong trong viéc bao vé chdng lai nhiing thay d6i pH rd rét trong
cac réi loan chuyén hoa.

2.1. Bu trircua phdi trong toan chuyén hod

Giam pH mau dong mach kich thich cac trung tdm hé hdp ¢ hanh tuy
lam téng thoéng khi dé gidm bét PaCO, va ¢6 xu hudng dua pH mau déng
mach vé binh thudng. Dap tng phoi dé€ gidm bdt PaCO, xay ra nhanh nhung
phai t6i 12 — 24 gid sau méi dat tinh trang én dinh; pH khong bao gig dugc
khoi phuc hoan toan binh thuéng. PaCO, thuong giam 1 - 1,5 mmHg
40 mmHg cho mdi 14n gidm 1 mmol/L [HCO] huyét tusng.

2.2. Bu trur cua ph6i trong kiém chuyén hod
Tang pH mau ddng mach e ché€ trung tdm hd hip lam gidm théng khi
phé nang, ¢6 xu hudng tang PaCO, va khéi phuc pH mau dong mach téi mic
binh thuong. Dap {ing phdi véi kiém chuyén hoa néi chung khé doan trude so
~ véi toan chuyén hoa Thigu oxy mau (hypoxemia) do gidm d4n théng khi va
gdy hoat hoa cac 8 thyu cam hoa hoc nhay vél 0Xy, qua dé kich thich thong
khi va han ché& dap ung bl trit ctia phéi. Hau qua la PaCO, thudng khéng
ting trén 55 mmHg khi bu trit cho kiém chuyén hoa. PaCO, ¢6 thé sé tang
thém 0,25 - 1 mmHg néu ¢t ting [HCO,] thém 1 mmol/L.
2.3. Bu trtr cda phéi va ddp tng cta hé dém CO, — HCO, khi thém vio mét
hugng acid manh duéi 3 diéu kién ¢hinh 15.5)
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- Trong mét hé théng kin (dudi trai); Thém acid manh sinh ra CO, va H,CO; va cac chat nay
khéng thé thoat ra khdi hé thdng kin. Hau qua la PaCO, tang dét ngdt va pH gidm nhanh.

- Trong hé théng md khang diéu chinh, tic PaCO, dugc ¢8 dinh & 40 mmHg (trén phai):
Thém acid manh dan dén giam [HCO,] nhung [H,CO4] van khéng thay ddi cho nén pH
giam it han so v8i hé thdng kin.

- Trong hé théng md cé diéu chinh, titc PaCO, c6 thé gidm khi thém vao mét ivong acid
(dudi phai): Giam [HCQs] kém theo gidm [H,CCy] va lugng acid duge dém tot nhat. Hé
théng nay rat giding tinh trang sinh Iy khi mic PaCO, ¢6 thé bién dong do nhiing thay d8i
théng khi. Ngoai ra, in vivo, [HCO5] huyét tuong cb thé duge diéu chinh ddc 1ap bdi than.

3. Bu trir clia than

Than cé anh hudng 16n dén pH trong ca réi loan toan — kiém do chuyén
hoa lan do hd hap vi than ¢6 kha nang kiém soat lugng HCO,~ duge tai hap
thu tit dich loc trong éng than, tao thanh HCO;™ mdi, loal trirt H® dudi dang
cac acid ¢6 thé dinh ludng duge (TA) va dudi dang cac ion ammonium. Qua
vay, than loal tri khoang 1 mEqg/kg/ngay acid sulfurie, acid phosphoric va
céc acid hitu co bi oxy hoa khéng hoan toan thudng duge san xuit do chuyén
hoa cac protein, cac nucleoprotein, cac phosphat vé ¢d ngudn goc ndi sinh va
trong ché @6 an. Cac acid amin toan bao gém arginin, lysin, methionin va
cystin. Chuyén hoa cac nucleoprotein ciing tao thanh axit uric. Cac chat
kiém not sinh duge sinh ra trong chuyén hoi mét sé axit amin mang dién
tich am (glutamate, aspartate) va cac hdp chat hitu co khac (citrate, acetate,
lactate) nhung véi lugng chua da bl lai qua trinh san xuat acid ndi sinh.
3.1. Bu trir cua than khi toan méu

Dap tng cha than khi toan mau (acidemia) bing qué trinh toan hoa nuéc
tiéu:(1) tiing tai hap thu HCO;™ da loc qua nudc tiéu, (2) ting bai tiét cac
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acid ¢6 thé didu chinh ma chi y&u 1a H,PO, (titratable acids) va (3) tang san
<u&t ammonium. Dit cac ¢d ché nay c6 kha nang dude hoat hoa ngay nhung
tac dung cia chiing néi chung khong dang ké trong 12 - 24 gid va cb thé sau
5 ngay méi dat mitc t8i da. Cac yéu to lam thay d81 qua trinh toan hod nudc
tiéu gém:

— & &ng lugn gin: thé tich dich ngoai t& bao, K" mau, PaCO, [HCOy]
trong long 6ng than, pH quanh &ng thén, téc 46 dong dich chay trong
long 6ng, Ca™ mau, PTH.

~ O &ng lugn xa: hiéu dién thé qua bidu md Ong thian, hoat tinh
mineralocorticoid.

3.1.1. Tang tai hap thu HCO; (hinh 15.6): CO, bén trong t& bao 6ng than két
hop v6i nudc nhd carbonic anhydrase (CA) xte tac tao thanh acid carbonic
(H,CO,) va nhanh chéng phan ly thanh H" va HCO,. HCO; sau d6 vao mauy,
com H* duge bai tist vao 8ng than dé phan ung véi HCO; da loc dé tao thanh
H,CO, . CA két hgp véi bd ban chai xtc tac sy phan ly H,CO, thanh CO, va
H,0. CO, tao thanh nay cé thé khuéch tan nguge vao té bao ong than dé
thay thé CO, da tiéu thu lic ddu. Ong lugn gin binh thudng tai hap thu 80 -
90% luong bicarbonat duge loc va éng lugn xa hap thu nét 10 - 20% con lal
Khac v6i bom H' 6ng lugn gAn, bom H' 8ng lugn xa giit H' dich trong éng
than va t& bio dng than. Ké&t qua la pH nudc tiéu c6 thé giam thap chi 4,4 (so
vl pH mau 7,40).

J 3 - I (D

Mao Bng than Mao

mach " mach

o _quanh quanh
/ dng than fing than
\ HPO;"Z.... a

H'+ HCO; — - b - H'+ HCO: —r

HCO, HC0; HPO; HCO,
8 Carbonic Carbonic
anhydrase anhydrase
H©
H O e ——= HO s

+ +

—— 0,

Hinh 15.6 Hinh 15.7

3.1.2. Tang bai tiét acid c6 thé didu chinh (titratable acids): Sau khi tat ca
HCO, trong dich dng than dugc tai hap thu, H" dudc bai tiét vao long ong
than c6 thé két hop véi HPO, dé tao thanh H,PO,. H,PO, kho téi hap thu vi
dién tich ctia n6 va dugc thai qua nude tiéu. K&t qua cudi ciing 1la H duge bai
ti&t khdi co thé dudi dang H,PO,, vd HCO, duge sinh ra trong qué trinh nay
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¢6 thé vao mau. Vai pK 6,8 thi cap H,PO, /HPO,” thudng la mot hé dem 1y
twdng. Khi pH nude tidu gAn 4,4 thi toan by phosphat 61 ong lugn xa dudi
dang H,PO, va cac ion H,PO,?khong con nita dé loai trit H* (hinh 15.7).
3.1.3. Tang taoc Ammonia

T 3 Sau khi tai hip thu hoan toan HCOy
Gng J :"Uaa"nhmgﬁg va tiéu thu hé dém phosphat, cip
than - than NH,/NH," tré thanh hé dém quan

— trong nhit cha nude tiéu. Khi amin
A cua glutamin trong ty lap thé t&€ bao
&ng lugn gén 12 ngudn chii y&u san xuét

NH; 41— NH, 45—- Giutamin

+ Nal

H’ H® + HCO
v y

NH, cta than (tang rd khi toan mau).
L, Sau d6, ammonia nay ¢6 kha ning qua
mang t& bao phia long éng than mot

NH' HC 0y : N
HO cach thu dong va phan tng vdi H dé tao
ey thanh NH, Khéc véi NH, NH, kho
=T qua mang t& bao phia long &ng than va
T do d6 bi git lai trong Ong than. Nhu
Hinh 15_m vay, bai tiét NH," trong nudc tidu sé

loai trit hoan toan H'(hinh 15.8).
3.2. BU trircta than khi kiém mau |

Mot lugng 16n HCO, thudng dude loc rdi duge tai hap thu cing cho phép
than nhanh chéng bai tiét nhidu bicarbonat néu can thiét. Két qua la than
c6 hidu qua cao trong viéc bao vé chéng kiém chuyén hoa. Do d6, kiém
chuyén hoa néi chung chi xay ra két hop voi thigu dong thai Na” hoac thua
corticoid chuyén hoa mudi (minerlocorticoid). Thigu Na® lam gidm thé tich
dich ngoai t& bao va ting tai hdp thu Na” trong Sng Wugn gin: tang bai tiet H
38 trao d6i véi tang tai hap thu Na® nho aldosteron dé trao 461 véi bai tiét H
& éng luon xa. Tang tao HCOy do co thé khéi didu hoic lam manh kiém
chuyén hoa. Kiém chuyén hoa thuong kém theo tdng hoat tinh corticoid
chuyén hoa mudi ngay ca khi khong thiéu Na'.

3.3. Kiém du(Base Excess:BE) hodc kiém hut (Base Deficit)

Kiém du 1a lugng acid hoéc base phai duge thém vao d8 dua pH mau
dong mach trd vé 7,40 va PaCO, tré vé 40 mmHg & bao hoa O, hoan toan va
379C. Hon niia, BE diéu chinh cho viéc dém khong thudce carbonic (Hb) trong
mau. N6i mot cach don gian, BE bidu thi yéu t8 chuyén hoa ‘cla rél
loan toan - kiém. BE (+) néi 1én kiém chuyén hoa, BE (-) néi 1én toan chuyén
hoa. Mat s8 tac gia ndl toan chuyén hoa 10 mEqg/l (thay cho n6i BE - 10
mEqg/) va kiém chuyén hoa 10 mEq/ (thay cho néi BE ~ 10 mEq/1). BE
thudng dude tinh bang phudng phap 5 thi hoiic dién tl tit biéu 46 Siggaard-
Anderson va cin do néng dd hemoglobin.
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4. Dién bién thai gian cac dap tmg b trir véi mét luong acid (hinh 15.9)

Qué4 trinh pha trén va dém ngodi t& bao dién ra nhanh va gan hoan tat
trong vong 1 gid. Dém trong t&€ bao gdm nhiing phan bd bing cac cd ché van
chuyén tham gia vao diéu chinh pH trong t& bao (pH) vaA méit téi 6 gié mdi
xong. B trit bing ho hap c6 thé mat 12 - 18 gid trong khi bai tigt H* qua
than phai mat vai ngay méi phat trién ddy da.

Lugng H*
dua vao
100-1 AnES -
ém
vadém,/ 15 pao B trir Dao thai
ngoai hé hap H* qua thuan
té ba
Yo t6ng 501
dap ing

i !!t J

6 12 24 72
Gig
Hinh 15.9 Dién bién thoi gian cac dap (ng bu trir véi mot hgpchit acid

IIl. PO KHi MAU VA PH TRONG LAM SANG

Céac gia tri dat dude khi do khi mau thudng qui gém ap luc riéng phan
oxy va khi carbonic (PO, va PCQ,), pH, [HCO,], kiém du (BE), % bio hoa
oxy cua hemoglobin (O, sat). Néi chung chi pH, PO, va PCQ, dugc do tryc
ti€p bing dién cuc (dién cuc do PCO, thudng it chinh x4c nhit nén phai
nghi ngd do sai véi PCO,) , BE tit bidu d6 Siggaard — Anderson, bdo hoa O,
tlt dudng phan ly O, - Hb. Bao hda O, ciing thuong duge do truc tiép bing
oxy k& (oximeter). Mot s6 may c6 thé do dude ndng dé hemoglobin.

— L&y mau xét nghiém: Trong ldm sang thudng 1y mau déng mach
di ¢6 thé diing mau mao mach (duge déng mach héa) hodic mau tinh
mach néu dé y d&€n han ché cac miu mau nay. Ap luc oxy mau tinh
mach (binh thuong 40 mmHg) thuong cao hon PaCO, 4 - 6 mmHg
nén pH tinh mach thuong thap hon pH dong mach 0,05 don vi. Xét
nghiém mau mao mach phan anh sy pha trén mau déng mach va
tinh mach. Miu mau thudng dudc gilt trong bom tiém trang
heparin va phai thil cAng sém cang t6t. Cdn bd bot khi, day ndp
bom tiém va dit mAu mau trong da lanh (chuyén héa trong miu
mau chua dé lanh sé lam giam PaO, va ting PaCO, khoang 3
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mmHg moi phut) dé phong hap thu nhidu khf t huyét cdu va mét
khi viio khi quyén. C4n lin ki bom tiém dé chdng dong t6t, nhat 1a
loai ¢6 trang sdn heparin (heparin bi dong trén thanh bom tiém).
Dich heparin 1a chét acid (pH = 5) va da can bang v6i khi trdi nén
nhiéu heparin quéa sé lam pH thdp gia tao, pha loding mau va dua gla
tri khi mau do duge vé gan khi trsi (PO, = 150 mmHg, PCO, = 0).
Sua gia tri do theo nhiét dé: Thay déi nhiét do anh hudng truc tiép dén

-

do PO,, PCO, va gian tiép dén do pH. Nhiét @6 thap lam gidm ap luc riéng
phén clia mét khi trong dung dich (cho di tdng ham ludng khi khéng d8i) vi
tinh tan cta khi ty 1& nghich véi nhiét dé. Do vay, ca PO, va PCO, giam
trong khi ha than nhiét nhung pH ting vi nhiét d6 khéng lam bién déi dang
ké [HCO,: PaCO, gidam nhung [HCO,] khéng thay ddi. Vi du sau cho mjt
bénh nhan s6t v mét bénh nhan ha thin nhiét:

Thuc t& trén bénh nhan

Do duge (37° Q) 0 40°C J 30°C
PaCO, = 24 PaCO, = 27,3 PaCO, = 18
pH, = 7,41 pH, =7,38 pH, = 7,51

Vi khi mau va pH 1uén duge do & 37°C, hién nay con bai cai libu 6 nén sta
gla tri do duge (o - stat) theo thin nhiét thyc t& cia bénh nhan (pH - stat).
Chua r6 gia tri khi mau va pH "binh thuong" ngoai 37°C 1a bao nhiéu. Nhidu
ngudi danh gia két qua truc tidp & 37°C ma khéng dé y dén nhiet do thuc té&
cua bénh nhin.

— Do pH: Khi mét kim loai dit trong dung dich chita muéi cita né, xu

hudng ion hod vao dung djch 13 cho kim loai d6 mang dién tich am.
Néu hai kim loai (hai dién cuc) va cac mudi elia ching cach nhau béi
mot mang ngin ¢6 16 (cho phép van chuyén dién tich), xu huéng kim
loai nay di vao dung dich nhiéu hon kim loat kia dan dén mét luc
dién dong gita hai dién cuc. Hay ding mét dién cuc bac/bac clo va
mét dién cye thuy ngan/thuy ngan clo (calomel) d& do pH. Dién cyc
bac tiép xic véi dung dich thu qua mdt tdm thuy tinh nhay véi pH.
Dién cyc bac tiép xic véi dung dich thya qua mot tdm thuy tinh nhay
v6i pH. Dién cye calomel tiép xtic véi dung dich thi qua dung dich
KCI. Luyc dién déng sinh ra giita hai dién eyte ty 1é thuan véi [HY).

— Do CO,: Bién d6i dién cyc pH dé do PCO,. Trong hé nay (dién cuc
Severinghaus), hai dién cue cach nhau bdi dung dich NaHCO, va
KCl. Mdu mau thtt tiép xdc véi dung dich bicarbonat qua mét mang
mong Teflon nhdm cho phép CO, can bing gita mdu mau thit va
dung dich bicarbonat. Két qua 1a pH ctta dung dich bicarbonat phan
anh PCO, cua dung dich thi.

— Do O,: Thudng do PO, bing phudng phép phan cuc db nha dién cuc

Clark. Trong hé nay, bach kim ti€p xde véi mot dién cuc bac/bac clo
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qua mdt dung dich dién giai (NaCl va KCD). Miu mau thi cach véi
dung dich dién giai bdi mdt mang cho phép oxy khuéch tan tit do. Khi
trén dién cuc bach kim c6 dién th& Am, dong dién di gita hai dién cuc
ty 18 thuan véi PO,. Trong qué trinh d6, cic phén tit oxy hap thu cac
dién tli ti cathode va phan tng véi nude dé tao thanh cac ion OH".

IV. ROI LOAN CAN BANG TOAN - KIEM

1. Cac thuat ngir: cin chinh xéc dé hiéu ré rdi loan cin bang toan — kiém
—  Hau t8 osis chi moi qua trinh bénh 1y ¢6 xu huong lam giam pH déng
mach: moi réi loan ¢é6 xu huéng lam giam pH la nhiém toan

(acidosis), trong khi moi quéa trinh lam ting pH 14 nhiém kiém
(alkalosis).

R6i loan nguyén phat (primary) anh hudng dén [HCO,] goi 1a chuyén
hoa (metabolic). R6i loan nguyén phat dnh hudng dén PaCO, goi 1a ho hap
(respiratory). Nhu vay, nhiém toan (acidosis) la tang nguyén phat PCO,
va/hodc giam nguyén phat HCO,, con nhidm kiém (alkalosis) 12 giam nguyén
phat PCO, va/hoic ting nguyén phat HCO;.

T Nhiém toan

_}71{6 hip
Toan mau T 24 x PaCO, + Nhiém kiém
[H'] =
Kiém mau [HCO,] 1 Nhiém kiém
Chuyén hoa |

! Nhi&m toan

~  Céc dap ung bu trit thit phat (secondary) chi nén dudc coi 1a bu tru
(compensation) chit khoéng phai 1a qua trinh bénh 1y (-osis): vi du nhu
toan chuyén hod véi bu trit hé hip (metabolic acidosis with
respiratory compensation). Khi chi mét qua trinh bénh Iy dién ra goi
1 roi loan toan kiém don thudn (simple). Cé 4 rdl loan toan - kiém
nguyén phat la toan chuyén hoa, klem chuyén ho4, toan hé hip, kiém
hé hép. 0 bénh nhén ty thd, mdi réi loan nay giy nén mdot dap lng
bu trit nham c6 dua pH vé binh thuong.

—  Khi chi mét qué trinh bénhly dién ra goi la réiloan toan - kiém don
gidn (51mple) Khi ¢6 hai hodc nhiéu qua trinh ngay tit dau dién ra
gol 1a réi loan toan kiém hoén hgp (mixed). Tri toan hd hap va kiém
hohap déng thai xay ra, cé thé c6 ciing Iic ¢6 hai réi loan.

—  Hau t& - emia chi tac dung thl_ic t& ctia cadc qua trinh bénh ly
nguyén phéat va cac dap dng sinh 1y bu trit trén pH ddng mach:
thudt ngd toan mau (acidemia) nghia la pH < 7,35 (giam pH mau)
va ki€ém mAau (alkalemia) nghia 1a pH > 7,45 (tang H mau).
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Bang 15.2: Céac réi loan toan - kiém don thuén

R&i loan toan - kiém Thay ddi nguyén phat Dap Ung bu trir

Ho hap (respiratory)
Nhiém toan {acidosis) T PaCO, (>45 mmHg) T HCOy

Nhiém kiém (aikalosis) 1 PaCO, ({<35 mmHg) { HCOy

Chuyén ho4 (metabolic)
Nhiém toan(acidosis) { HCO; (<22 mEq/L) 4 PaCoO,

Nhiém kiém (alkalosis) T HCO4 (>26 mEg/L) T PaCO,

2. Nhiém toan (acidosis)
2.1. Tdc dung sinhly cua nhiém toan:

Tac dung chung ciia toan mau la cin bing gitia tdc dung truc tiép
ctia no va hoat tinh giao cdm. Khi nhiém toan ning (pH < 7,20), tac
dung ttc ché& ndi bat.

Ut ¢hé& co tim va ¢d tron: giy giam co bop cotim va giam slc can mach
méau ngoai vi, din dén tut huyét ap. '

Toan ning c6 thé gy thiéu oxy to chic du giam ai tinh Hb véi oxy
(dudng phan ly O, - Hb chuyén phai).

Cd tim va cd tron mach mau it dap dng vdi catecholamin ndi sinh va
ngoai sinh.

Dé loan nhip tim va rung thit. K* mau ting dan (do K' trong té€ bao
ra ngodi t& bao dé trao ddi 14y H* ngoai t& bao) chl yéu gip trong
toan do acid v6 ¢d (suy than) va khéng gap trong toan do acid hitu co
(nhu toan lactic va toan thé ceton), c6 thé de doa tinh mang (K* mau
tang khoang 0,6 mEqg/l néu pH giam ¢ 0,10 don vi).

Ue ché than kinh trung uong khi toan hé hap (hén mé do @ CO,) rd
nét hon so véi toan chuyén hoa (H* khé qua hang rao méau nao), ¢b
thé do tang ap lyc ndi s¢ vi tang luu lugng mau néo va toan ning
trong t&€ bao.

2.2. Toan hé hép (respiratory acodosis)
2.2.1. Toan hé hépla tang nguyén phat CO,

Tang CO, gy chuyén sang phai phan tung H,0 + CO, & H,CO; &H" +
HCO,, din dén tang [H'] va giam pH dong mach. Vi vay, [HCO,] it bi anh

hudng.
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2.2.2. Chén doan phén biét nguyen nhan:

PaCO, 12 cadn bing gita san xuAt va thai CO2 PaCO = san xuit
CO,/théng khi phé nang). San xuit CO, la san phim cudi cung cua chuyén
hoa mg, carbonhydrat va bi chi phéi nhiéu cua hoat dong ¢d, than nhiét,
hormon tuyén giap. Vi san xuét CO, khong thay d6i dang ké trong da sd tinh
huong nén toan ho hap thudng do giam théng khi phé nang. Tuy vay, ting
san xudt COZ ¢ thé gay toan ho hap ¢ bénh nhén it c6 kha néng ting thong
khi phé& nang.

e Giam thong khi:

_ Uec ché than kinh trung uong: do thudc (giy mé...) hodc do bénh (chén

thuong so nilo, tai bién mach mau néo, hoi chﬁng Pickwick...).

- Bénh than kinh co: chén thuong cot s6ng ¢b, hdi chitng Guillain -
Barré, 1iét cd hoanh, nhude ¢g nang, gidn cd, qua liéu anticholinergic,
ha K* mau, ha Mg™ méau..

~ B4t thudng 16ng nguc: mé’mg sugn di dong, gu veo..

~  Téc dudng thd trén: gap hoic tde dng noi khi quan, chen ép khi quan,
u hoac phu, co thit thanh quan, phéng dong mach chu nguc, di vat
duding thd, hep khi quan sau dét no1 khi quan hodc mé khi quan...

—  Bénh dudng thd dudi: hen nang, u, bénh phéi tic nghén man (COPD).

— Bat thudng khoang mang phéi: tran dich, tran khi mang phéi, day
dinh mang phdi, u mang phéi (mesothelioma),...

~  Bénh nhu md phdi: phit phéi, viém phéi nang, tic mach phdi, sic
phéi, bénh phéi k&, ngling tim (khéng tuéi mau phéi).

—  May thé hodc may gy mé: truc tric, dat thong s8 sai, khoang chét
nhiéu, hit lai, vdi soda béo hoa...

e Tang san xudt CO, ma khéng tdng &t thong khi:

Tang chuyén hoa: sét, sot cao ac tinh... nhidm trung mau, rét run, co giat
lau, con cudng giap, bong ning...

Truyén nhiéu glucose,diing bicarbonat, tha ga ré hay tha kep dong
mach...

2.2.3. Toan hd hép cap va man

- Cap(6-12 gid): Pap tng b tru vl tang CO, cdp bi han ché&. Chu yéu
dém bing hé Hb va trao ddi H ngoai t&€ bao 14y Na* va K tir xuong va
khoang dich trong t& bao. R4t it dap dng than gitt thém HCO,. Trong
toan hd hap cdp, [HCO,] mau chi ting khodng 1 mmol/L khi PaCO,
cit ting thém 10 mmHg (tinh ti trén 40 mmHg).

Mzn: Sau 12 - 24 gio, than bi trit dang k& va tdi 3 - 5 ngay sau méi dat

dinh diém. Trong toan hd hap man, [HCO; ] mau ting khoang 4 mmol/L khi
PaCO, cii tang thém 10 mmHg (tinh tit trén 40 mmHg).
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2.2.4. Diéu tri

- Duy tri cin bing gitia san xudt CO, va thong khi phé& nang + diéu tri
cAn nguyén. _

~ Giam san xuit CO,: chi trong mét s8 tinh hudng nhu s6t cao actinh
(dung dantrolene), con déng kinh 16n (dung gifn cd), con cudng giap
(dung thudc khang gi4p trang), nuéi dudng tinh mach hoan toan (han
ch& nhap carbohydrate...)

~ Tang thong khi phé& nang: cha yéu
+ Tam thoi: giai phéng dudng thd, thude gian phé& quan, thoat mé,

thude kich thich h6 hap (doxapram), 1gi tiéu (cai thién compliance
phéi).

+ Bop bong qua mask rdi dit ndi khi quan, diéu chinh may thé, ting
Fi0, (vi thudng kém thiéu oxy mau) dugdc chi dinh khi toan mau
vira dén nang (pH < 7,20), hén mé do wu than, co hé hap mét mai.

— Khi toan hé hép thuin tuy (khéng kém toan chuyén hoa), khéng nén
dung bicarbonat vi cang lam ting CO, (ch4t dém khéong sinh CO, nhu
carbicarb hodc tromethamin tic THAM chua thay célgi ich hdn).

— Bénh nhén toan ho hdp man nay bi dgt suy théng khi cAp: chi dua
PaCO, vé mic "binh thudng” cc sd (neu dua PaCO, vé 40 mmHg sé
gay kiém chuyén ho4). Phai theo dai can than ding oxy vi kich thich
h6 hép & cac bénh nhén niy phu thudc vao sy thidu oxy mau chi

khéng phai vao PaCO, nita va viéc "binh thudéng hoa" Pa0, hoic ting
oxy mAu cé thé gay giam thong khi ning.

2.3. Toan chuyén hod (metabolic acidosis)
2.3.1. Toan chuyén hoa la gidm nguyén phét [HCO,].

Céac qua trinh bénh 1y ¢6 thé khdi ddu toan chuyén héa bing mét trong ba
¢6 ché&: (1) tiéu thu HCO;™ do mét acid khéng bay hoi manh, (2) mat
bicarbonat qua thén hodc qua dudng tiéu hoa, (3) pha lodng nhanh khoang
dich ngoai t& bao bai dich khéng chita bicarbonat.

Giam [HCO, ] mau ma khoéng giam tuong xung PaCQ, gay gxam pH mad.
Trong toan chuyén héa don thuin, co thé dap tng véi toan chuyen héa bing
hé dem tang thong khi rd (thé Kussmaul) nhung khong lam giam PaCO

2
xudng dén mie binh thudng héa hoan toan pH, va bu trit cia than.

2.3.2. Chan doan phan biét nquyén nhan

Dua vao khoang tréng aniom tic ion dién tich 4m (anion gap: AG)

AG = cac cation huyét tudng chinh do dugc - cac anion huyét tucng chinh
do dugc hodc: AG = [Na'] - ({CI'] + fHCO,7]) = 140 - (104 + 24) = 12 mEq/]

Binh thudng, AG =12 + 4 mEg/l.

Trén thuc t&, AG khong tén tai vi co thé phai duy tri dién trung tinh nén
tong s8 cac anion = tdng s6 cac cation. Do d6: AG = cAc anion khéng do - cac
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cation khong do. Cac cation " khéng do" gém K, Ca™, Mg™ va cac anion "khéng °

do" gdm cac phosphat sulfat, toan bd céc anion hitu co (k8 ci cac protein
huyét tuong). Mét s6 tac gid them K': AG =([Na'] + [K*]) - ([CI'] +{HCO,]) =
(140 + 4) - (104 + 24) = 16 mEqg/l. Binh thuong, albumin huyét tucng chiém
phan 16n nhét trong AG (khoang 11 mEq/1) va AG gidm ctt 2,5 mEq/l khi
giam ¢t 1 g/dl albumin huyét tuong. Moi qua trinh 1am tdng céic "anion
khong do" hodc lam glam cac "cation khéng do" sé gay tang AG. Ngugce lai,
mgl qua trinh lam glam cac anion " khong do" ho#c lam ting cac cation
"khong do” s& gay giam AG. Kiém chuyén ho4 ciing ¢6 thé gdy AG cao vi mat
dich ngoa1 t& bao, tang dién tich trén albumin, ting san xudt lactate bu tri.
Cé thé gip AG huyét tuong thap trong ha albumin mau, ngé déc bromid
hogc lithium, da u tuy xuong (multiple myeloma).

Trong mét 8 tinh hudng, AG c¢6 thé khéng gidp phén tich réi loan toan -
kiém:

— Céc yéu t§ lam tadng AG ma khong toan mau: gidm néng do cation
khong phal Na* (glam K* glam Mg", giam Ca™ mau), xét nghiém sai
(ting gia tac Na’, gidm gia tao Clo hoac bicarbonate), tang albumin
mau (thoang qua nhu khi truyén albumin).

— Cac yéu t8 lam giam AG ma khéng toan mau: ting néng d6 cation
khéng phai Na* (ting K, tang Ca*, gidm Mg"" mau), 1t cation bat
thusng (IgG, globulin, dem TRIS, ht}uum) giam anion "khong do"
(giam albumin mau), xét nghiém sai (giam gia tao Na*, tang gia tao

clo hoac bicarbonat). i
B. Nhiém toan ¢6 AG cao

A Binh thuang - m fo3
Na" } CI” Na | ¢
140 1105 140 | 105
_25_* . [~ """ 3Cag anion khong do
K. L — I Protein } Khodéng trdng ga -—1 P}t_en;oz_ théng tréng
(I'Eﬂa": S I SCOITHPOY T anion Mg -— T88LHPOL S anion tang
d

C. Nhigm toan cé khodng tréng binh thueng

Na'| CI-
( 140 | 105
. N0 15 .
Kool —— 4 - Protein™ ] Khoang trdng anion
Ca A 1 SOUHPOI ] kheng thay d6i
g
Hinh 15.10
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e Toan chuyén hoa AG cao: dic trung bdi tang cac acid khong bay hoi
tuong 461 manh. Cac acid nay phéan ly thanh H va cac anion tuong ing
cha nd. H* tidu thu HCO, dé san xuit CO, trong khi cac anion cua
chiing (cac base "b&" tich luy va chiém chd cia HCO, dich ngoai t& bao
(do vay AG). Toan lactic 1a toan hay gap nhit ¢ bénh nhin néng saumd
va phai nghi ngd khi ¢6 ting AG (néu cham c6 két qua lactat mau) ma da -
loai tra thé ceton (ketosis), ting uré mau, udng phai doc chét toan; sau
d6 cin tim k§ c6 thiéu oxy t6 chic khong.

e Toan chuyén hoa AG binh thudng: dic trung bdi tdng Clo mau. [Cl]
huyét tuong tang dé chi€m chd cac ion HCOy da bi mat. Toan chuyén
hoa Clo mau cao thuong do mat HCO, qua dudng tiéu hod hodc qua
than. Tinh AG nudc tidu c6 thé hitu ich trong chdn doan toan chuyén
hoa AG binh thudng: AG nuéc tiéu = [Na'] + [K']) - [CI]. Binh thutng,
AG nude tiéu duong hodc gin bang O. Cation chinh " khéng do”" trong
nude tiéu thuong 1a NH,' sé tang (song song v6i Cl) trong toan chuyén
hoa. Tang ClI” din dén AG nuée tiéu am. Viéc ton hai bai tiét H® hodc
NH,” xay ra trong suy than hoic toan do dng than (renal tubular
acidosis) dan d&n AG nudc tiéu dudng di c6 toan mau.

Bang 15.3. Chdn doéan phan biét cac nguyén nhan foan chuyén hoa

AG ting (Cl mau binh thudng):
Tang sdn xudt acid khdng bay hoi ngi sinh
Suy than

AG binh thudng (Tdng Cl mau):
Tdng médt HCO, qua dubng tiéu hod
ja chay

Toan mau thé ceton (Ketoacidosis) Nhuya trao ddi anion (cholestyramine)

Pai dudng An udng phai CaCl,, MgCl,.

Nhin dbi Ro (tuy, mat, rudt non}

Toan mau jactic (Lactic acidosis)
Hén hop

Han mé tang ap luc thém thiu ma khong thé
tang thé ceton

M3 thong niéu quan vao dai trang  hodc
quai hdi trang b tac.

Tang méat HCO; qua than
Toan do 8ng than (renal tubular acidosis)

Nghién rugu

Thudc Uc ché& carbonic anhydrase

Bat thudng b8m sinh vé chuyén hoa

Suy gidm aldosteron

An udng phéi déc chét

Pha lodng: nhiéu dich khong chita HCOy

Salicylate, methanol, sulfur,

Nuéi duing tinh mach hoan toan

Ethyiene glycol, toliuen,

Ting nhap acid chira Clo

Paraldehyde

Ammonium chicrid

Tiéu co {Rhabdomylysis}

Lysin va arginin hydrocholorid
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2.3.3. Pigu tri

Diéu tri nguyén nhan néu co thé.

Kidm s0at ho hap néu can, git PaCO,quanh mic 30 mmHg dé dua

pH phan nao trdé vé binh thudng.

Chua théng nhit mic pH dong mach cén liéu phap kiém hoa (alkali

therapy). Da s§ ngudi cho 1a pH < 7,20 nhung né cd thé bit diu diéu

tri 3 bénh nhan ning néu: hé tim mach dang hodc sép x&u di, c6 tang

théng khi bu trit rd, tiép tuc gidm pH ma khéng tim duge nguyén

nhén toan chuyén hoa.

Dich kiém hay ding 12 NaHCO,8,4% va7,5% (khi c4p cu hodc can

han ché dich) va 4,2% hay loang hon (khi da loai bd ngudn toan mau

hoac tich luy acid cham). PaCQO, téng thoang qua khi HCO; bi acid

tiéu thu (do 46 cin kidm so4t thong khf khi toan mau ning). Can do

thudng xuyén khi mau dé hudng din diéu tri va tranh bién ching

gAy qua kiém mau va qua tai Na’ mau.

Trong ngling tudn hoan: Dung NaHCO; c6 thé ¢6 hai vi CO tao

thanh d& vao t& bao (HCO khéng vao t€ bao) giy toan hoa dao

nguge trong t&€ bao (cac dich dém khong tao CO, chua dude ching

minh ich 1¢i hon).

Trong toan do lactic: Trude hét can khdi phuc cung cAp di oxy va tudl

mau té chite, phai dua vao do thudng xuyén khi mauva dap ung vél

lidu phap kiém hoa @& bd xung thém lugng bicarbonat cAn thiét vi

mitc san xuét acid lactic rit thay déi. Chua khing dinh duge hiéu

qua cua dichloroacetat du lam tang hoat tinh pyruvat

dehydrogenase.

Toan mau do ngd doc hoa chat: Kidm hoa bang NaHCO, dé pH nudc

tidu > 7,0 nhim tang thai salicylat. Truyén ethanol (0,6g/kg rbis0 -

150 mg/ke) khi ngd déc methanol hoac ethylen glycol; ethanol tranh

ch#p véi dehydrogenase cén va lam cham hinh thanh acid formic tu

methanol cling nhu acid glycolic va oxalic tif ethylene glycol.

Luu ¢ khi diéu tri toan chuyén hoa bang bircarbonat:

+ Tang nhanh pH dong mach d bénh nhén thidu K* ¢ thé gay ha K
mau chét ngudi do K* vao trong t& bao. Di doi vai diéu tri toan, can
b K & bénh nhan K* mau thap hoic thi€u K* trong t& bao.

+ Tiang nhanh ap lyc thdm th&u khi tiém tryc tiep NaHCO, 6 thé
gay gidn mach.

+ Truyén nhidu NaHCO; c6 thé giy qué tai tudn hoan,suy tim,téng
ap lyc tham thau mau, tang Na’ mau...Thude lgi tiéu giam nguy
cg thita dich. Can lgc méu khi suy than.
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+ (b6 thé gap pH rit thap (7,10) trong toan mau thé cetondo dai
dudng (diabetic ketoacidosis) va cong dung cua bicarbonat chua
ro trong nhém bénh nhén nay. Véi nguci bi toan nang (HCO,
mau 6 - 8 mEg/L), chi nén dung lugng bicarbonat da sia mot
phan thiéu hut (HCO, méu 10 - 12 mEq/L), Vi ngudi bi toan
mAu thé ceton do dai dudng chua bién chitng mic d6 vita (HCO;>
10 mEq/L) va chiic nang than con da thi ¢6 thé nging dung
bicarbonat. Ngoai ra, can bu dich thiéu t trude (do da niéu tham
thau), insulin, kali, phosphat, Mg, Na.

+ Liéu phap kiém chi nham nang bicarbonat mau lén khoang 12 -
14 mEg/L hoac pH ddng mach 7,20 - 7,30 (d1 khéc phuc tac hai
sinh 1y cla toan mau). C6 thé cidn loc mau véi dich chua
bicarbonat néu toan méau ning hoac khéng dap ting véi diéu tri.
Liéu NaHCO, dya vao kinh nghiém 1 mEqg/kg hodc tinh ti kiém
du (BE) hoiic HCO, mau va khoang bicarbonat.

—  Khoang bicarbonat (bicarbonate space): 1a thé tich ao ma HCO, sé
phan b8 vao khi dung dudng tinh mach. V& 1y thuyét, khoang nay
bang khoang ngoai t& bao (25% trong lugng co thé), nhung trén thuc
t& khoang bicarbonat 25% - 60% trong lugng cd thé tuy theo d6 niang
va thoi gian nhiém toan. Su thay d6i nay it ra ciing lién quan phan
nao dén lugng dém trong té bio va trong xuong da xay ra. Chi dung
mot nia liéu tinh toan réi thi lai khi mau.

Vi du: Tinh lugng NaHCO, cn thiét d€ siia chita BE - 10mEqg/L cho bénh

nhin niang 70 kg v6i khoang HCO-™ wéc tinh 30%:

NaHCO, (mEq) = BE x 30% x kg trong lugng co thé

NaHCO,=- 10 mEqg/L x 30% x 70 kg x 1 L = 210 mEq

Dung mot niia liéu tinh toan tie 105 mEq réi thi lai khi mau.

Hoic: Lugng HCO,™ thigu (mEq) = ((HCO;™] muén - [HCO,™] do) x 40% x kg

Khoang HCO;™ thay d8i (vi du 60% khi HCO;™ méau <5 mEg/L). Dung

mdt niia lidu tinh toan.
2.4. Nhilng chu y gdy mé 6 bénh nhén nhiém toan

Toan mau lam ting tac dung itc ché& ctia hdu hét cac thude an than va

thudc mé trén hé than kinh trung uong va hé tuin hoan. Vi hau hét thudc
ho nha phién (opioid) 1a hé kiém yé&u, nhidm toan c6 thé 1am tang ty 1é thudc
dang ion hoa va thudc d& vao ndo. Tang nguy co sic phoi vi ting an thin va
c ché& cac phan xa bdo vé dudng thd. Tae dung dc ché tudn hoan cla ca
thudc mé bay hai 1an thudc mé tinh mach thém. Hon niia, bat ¢ thude nao
lam giam nhanh truong lyc giao cam déu c6 thé cho phép sy e ché tudn hoan
khong bi d&i khang nita khi bi nhidm toan. Halothan ciing dé gay loan nhip
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hon khi nhiém toan. N6i chungnén tranhsuccinylcholin ¢ bénh nhén toan
mau c6 tang K* mau (dé tranh tang thém K* mauw). Nhiém toan hd hép (chi
Khong phai nhiém toan chuyén hoa) lam ting tac dyng thudc gian cd khéng
khu cyc.

3. Nhiém kiém (alkalosis)

3.1. Tdc dung sinh Iy ctia nhiém kiém

— Ting ai tinh cua Hb v61 O, va chuyén trai dudng phan 1y Hb-O,, dan
d&n khé nha oxy cho td chic.

_ Giam K *mau (do H* ra khdi t& bao dé doi véi K' vao trong t& bao).

-~ Cothé gién} [Ca*"] ion hoatrong huyét tuong (do lam tang s6 lugng vi
tri anion gin vdi Ca™ trén cac protein huyét tucng), din dén tc ché
tudn hoan va tang kich thich than kinh co.

- Kiém ho hip gay giam luu lugng méau nfo,tang siic can mach mau
ngoai vi, d& ¢g that mach vanh va gdy tang truong lyc cd trdn phé
quan (co thit ph& quan) nhung lai giam sttc can mach mau phéi.

—  Géay giam thong khi.

—  Loan nhip tim.

3.2. Kiém ho hap (respiratory alkalosis)
3.2.1. Kiém ho hép la gidm ngay tir déu PaCO,.

Cg ché thudng do tang thong khi ph& nang khong phu hop vdi san xudt
CO,. Véi kiém hd hép cdp, [HCO;)] huyét tuong thudng giam 2 mmoV/L khi
PaCO, giam ctt 10 mmHg (k€ tit 40 mmHg). Dap tng bu tri Tat thay d6i véi
kiém hé hap man, [HCO,] huyét tusng giam 2- 5 mmol/Lkhi PaCO ctgiam
10 mmHg (ké tit 40 mmHg).

3.2.2. Chén doén phén biét nguyén nhan

—  Tang thong khi:

+ Kich thich trung tdm hd hap: Dauy, lo l4ng, thi€u mau t6 chic, dot
qui, ung thu, nhiém trung, s6t, thudc (salycylat, progesteron, kich
thich thd doxparam....)

+ Kich thich ngoai vi: Thiéu oxy mau, 1én cao,bénh phéi (suy tim @
mau, phit phéi khong do tim, hen, thc mach phdi), thifu miu néng.

+ Cg ché khong r6: Nhiém tring mau, cic bénh néo do chuyén hoa.

+ Tho may.

_ (iam sin xuit CO,:Ha than nhiét, gidn co qua liéu thudc, con thude
mé toan than.

3.2.3. Diéu tri- Diéu tri duy nhat 14 chita nguyén nhan sinh kiém hé hip. Khi
kiém mau nang (pH déng mach > 7,60) cb thé dung tinh mach acid
hydrochloric (0,1 mmol/L) hodc ammonium chlorid (0,1 mmol/L).
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3.3. Kiém chuyén hod (metabolic alkalosis)
3.3.1. Kiém chuyén hoa la tang nguyén phét [HCO,] huyét tuong. Cd ché do it
HCO, hoadc do mét acid khbng bay hoi.
3.3.2. Chan doan phén biét: Dua vao dap tng hay khong khi ding NaCl, chia
hai loai
- Kiém chuyén hoa dip tdngvéi Cl (chloride -sensitive hodc —
responsive metabolic alkalosis): nghia 14 gidm thé tich dich ngoai t&
bao, Clo niéu < 10mEq/L.
~ Gidm thé tich dich ngoai t& bao lam dng than ting tai h&p thu Na,
Vi khong du Cl di cung Na* duge tai hap thu nén phai tang bai tiét
H* d¢& duy tri dién tich trung tinh va HCO,; nhé ra duge bai tiét nay
bi tai hip thu, din dén kiém chuyén hoa. V& sinh ly, thé tich dich
ngoal t€ bao duge vu tién duy tri hon la can bing toan - kiém. Ngoai
ra, bai tiét K'cling ting &€ duy tri dién tich trung tinh va ban than
ha K" mau cling gdy kiém chuyén hoa vi 1am ting bai tiét H* (va tai
hap thu HCO,).
—  Kiém chuyén hoa khang Clo (chloride - resistanimetabolic alkalosis):
nghia 1a thé tich dich ngoai t& bao khéng giam, Clo niéu > 20 mEq/L.
Téang hoat tinh corticoid chuyén ho4 mudi(mineralocorritcoid) thudng din
dén kiém chuyén hoa vi & Na* va tang thé tich dich ngoai t& bao. Giam tai
hép thu Na' & 6ng lugn gin gay tang Na* § long 6ng lugn xa. Tang bai tiét
H* va K* xdy ra dé can bing véi tdng tai hap thu Na* do cudng hoat tinh
mineralocorticoid, két qua 1a kiém chuyén hoa va ha K mau.

Bang 15.4. Cac nguyén nhén kiém chuyén hoé

Kiém chuyén hoa dap tng vdi Cl
~ Tiéu hoa: ndn, hdt dich da day, fa mé&t nhiéu CI, adenoma nhung mao rudt
— Thén: thudc idi ti€u, sau uu than, gidm nhap C!
Kiém chuyén hoa khang CI
— Tang hoat tinh mineralocorticoid: cudng aldosteron nguyén phat, phu (cudng
aldosteron thif phat), hdi chimg Cusing, dung cam thao, hoi chiing Barrter.
— Ha K" mau nang
— Cac nguyén nhan khac: truyén mau 6 at (citrate — H,0 & CO, & HOC;).
Truyén dich chita acetat, diing kiém khi suy than (liéu phap kiém, nhua cation
trao ddi c6 thuSc khéang toan két hgp). Tang Ca** mau (hoi chimg kiém do sifa,
di can xuang), muéi penicillin, nuédi duding glucose sau nhin déi.

3.3.3. Didu tri

- Chua r§ mic pH cdn diéutri. Bénh sinh thuong nguy  hiém hon
nhiém kiém (thigu thé tich tudn hoan gay tut huyét ap, dung nhiéu

224



corticoid gy dai dudng va dc ché& midn dich..). Khi khong tim duge
nguyén nhan hodc khi ¢6 nguyén nhén nhung khéng chita dudge, kiém
chuyén hoa dugc didu tri néu: réi loan tim mach, ha K™mau (nhat la
khi ¢6 loan nhip tim hoéc &idu tri digitalis), triéu ching than kinh, di
cam, tetani, suy tha.

_ Giim thong khi dé PaCO, binh thuong néu kiém ho hap kém theo.

_  Kiém chuyén hoa dap ung voi Qlo: truyén NaCl * KCl; chen H,
(cimetidin hodc ranitidin) khi mét dich da day: tc ché CA
(acetaxolamin) Khi bu du dich.

_  Kiém chuyén héa khang Cl: 1gi tiéu gitt K (spironolactone) néu do
tang hoat tinh minerabolcorticoid; acetazolamin dé tang thai HCOj
qua than (theo doi thé tich tudn hoan va K" mau).

_ KhipH > 7,60: dung thuéc kiém ho4 hodc loc mau

HCl cAn = HCO;™ du = ((HCO,"} mudn JHCO; ) do) x 0,4 x kg trong

lugng cd thé (truyén tinh mach trung tam1/2 liéu trén trong 3 gid, pha 161 da
125 mEg/250 ml).

Bang 15.5: Céc thudc kiém mau

Thudc \ Liéu va duting dung Bién chung l
Calcium chiorid Chi udng, 18 mEa/g 1 Ca** mau
Ammoinum chiorid uéng hoac tinh mach, 19 mEg/L | T NH, mau

Tinh mach: 0,9% (170 mE&ag/t) 1 Nito mau
2,14% (400 mEg/L)
Lysin HCI Tinh mach: 100 mEg/L 1 Nito mau, T K" mau
Acid hydrochloric Tinh mach: 100-200 mEa/l. Tan mau, viem trung that

3.4. Nhing chd y khi gdy mé & bénh nhan nhiém kiém
- Kiém ho hap kéo dai e ché hé hép do thudc ho nha phién co thé vi
tang ghn thudc nay vao protein huyét tuong.
_ Thifu mau nio do giam rd luu ludng mau néo trong kiém hd hép,
nhat 13 khi tut huyét 4p.
. Kiém mau ha K" mau dé gy loan nhip nhi va that.
_  Tang tac dung thudc gian cd khéng khit cyckhi kiém mau nhung c6 1&
lisn quan dén thiéu K mau kém theo.
4. R&i loan toan - kiém hén hgp
Trit khong c6 dong thoi kifm ho hip va toan ho hélp, c6 thé ton tai ket
hgp cac ro1 loan toan - kiém trén. Ngoai ra, cac qué trinh bénh cung lic co

5 P

thé giy nhiéu rd1 loan toan- kiém chuyén hod vdi tac dung cong hodc A
khéang trén pH dong mach.
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4.1. Chén dodn rdi loan toan - kiém hén hop: cén xét nghiém khi mau va
dién giai

— Dung pH va PaCO, & phan biét toan hay kiém mau, toan hay kiém

hé hép, dap ting bu tri véi cac rdi loan nguyén phat hay r6i loan

hon hop thye su (thay ddi pH, HCO, va PaCO, c6 tuong xu!ng véi

nhau khéng). Dé dang phan biét réi loan hd hap kém chuyén héa
bing cach nay.

- Dang AG va dién giai dé phan biét réi loan toan chuyén hod kém
kiém chuyén hoa hodc toan chuyén hoa cé6 AG cao kém toan chuyén
hoa c¢6 AG binh thudng.

Bang 15.6: Réi loan toan — kiém chuyé&n hoa hén hap

Toan chuyén hoa Kiém chuyén hod + Toan Toan chuyén hoa AG
chuyén hoa cao + AG bt
AGcao AGDHt AG cao AG bt
K* bt bt i b bt
Cr bt 1 \ bt T
HCO;, ) \ bt bt 4
pH ) 1 bt bt 4

(AG: khodng tréng ion, bt: binh thudng, ¥ giam, T ting)

4.2. Diéu trj: Diéu tri nhim vao bénh sinh.Hai qua trinh réi loan kiém toan
ban dau cb tae dung d8i khang nhau trén pH sé lam giam bét mic cdp diéu
tri réi loan toan - kiém. Ngude lai, hai qua trinh gay tac dung cdng trén pH
cin duge diéu tri gap trude khi hoan thién chin doan.

V. CHAN BOAN ROI LOAN TOAN - KIEM TRONG LAM SANG
1. Ly giai két qua xét nghiém khi mau
1.1. H6 hdp & phéi gém théng khi va cung cép oxy
~ Théng khi:
+ Thong khi toan by = Thong khi khodng chét + Thong khi phé nang

+ PaCoO, ty 18 nghich véi thong khi phé& nang (V,). PaCO, x V,
hang sé.

- + Binh thutng, théng khi phé nang(V) phai tuong xiing véi luu
lugng mau qua phéi (Q) véi t¥ 186 ViQ = 0,8 - 1,2. Tang khoang
‘chét khi V/Q > 1,2 va ting shunt'trong phdi khi V/Q <0,8 O.

— Cung cip oxy:
+ O, content = (1,34 x Hb x Sa0) + 0,003 x Pa0,
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+ 0, delivery = O, content x Luu lugng tim x 10
+ Trong 46, O, content:ham lugng oxy; Hb: hemoglobin, SaQ,: bio
hoa oxy déng mach; PaO,: ap luc riéng phan oxy trong méau dong
mach; O, dilivery: cung cip oxy dén t8 chic; 1,34: s6 ml oxy gin
vao 1 gr Hb trong 100 ml mau va phu thudc vao Sa0,.
—  Thiéu oxy mau:

+ Nhe: PaO, < 80 mmHg; Vita: PaO, < 60 mmHg; Nang: PaCoQ, <

40 mmHg.
_  M#i lién quan 4p luc oxy (PO,) va dudng biéu dién phan ly Hb — Oy
HbO, biio hoa | - Dudng bidu dién chuyén trai
100 (Hb giam 4i tinh vdi oxy) néu:
90 : kiém mau, ha than nhiét,
75 nhuge than, ting enzym 2,3

50 DPG; Chuyén phai (Hb ting
41 tinh v6i oxy) néu: toan
mau, tang thdn nhiét, uvu
than vagiam 2,3 DPG. Co
tuong quan tuyén tinh gita
27 47 60 100 PO, Sa0, va SpO,.

P, P.0, Pa0, mmHg - Ky hidu: PvO,: ap luc riéng

phén oxy trong mau tinh mach
trén; P50: 4p luc oxy riéng phan khi Sa0, bing 50%, SpO,: bdo hoa oxy do
qua mach dap ngoai vi).
—  Ham lugng oxy mau déng mach:
+ O, duge khuéch tan 0,003 mil mmHg Pa0,/100 m]l mau. Nhu vy,
Pa0, 100 mmHg sé din dén 0,3 ml 0,/100 ml mau.

+ 1,34 ml O, k&t hop vdi 1 g Hb, phu thudc vao miic bao hoa HbO,.
Nhu vay, 15 g Hb va biio hoa HbO, 99% dan dén: 0,=1,34x 15 %
99% = 19.9 ml/100 mi mau.

+ Khi PaO, = 100, Hb = 15, bdo hoa= 99% thi:

Téng ham lugng oxy = 0,3 + 19,9 = 20,2 ml/100 ml mau.

+ Né&u bénh nhan thi€u mau véi Hb 7,5 gr va ngay cd khi PaO, =
100 mmHg, bao hoa = 99% thi: Téng ham lugng oxy = 0,3 + 9,95 =
10,25 ml/100 ml mau.
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1.2.Cdc théng sé chinh khi do khi madu: Bang 15.7

Théng sd khi mau Pdéng mach Tinh mach
oH 7,40 (+ 0,05) 7,36 (+ 0,05)
pCO, (mmHg) 36 -44 41 -51
pO, (mmHg)* 80 - 100 35 - 40 (khi trai)
HCO, (MEq/L) 22 - 26 22-26
HbO, sét (%) > 95 75
Base excess (kiém du) +2 +2

Chii thich: * Tuéi 60, PaO, = 80 mmHg va giam 1 mmHg/1 ndm tudi
1.3. Luat Dalton
» P =P, + P, +P, +..+ P, va Ap luc khi quyén P, = PN, + PO, + PCO, +...
Ap luc = 4 Apluc=5 Apluc=9

% ) [O®
® k.'\. <O E) - _A ?r:..-l
bt ®oso

Phuong trinh khi phé nang: P,O, = [P »- (P}3,,)] x Fi0, — PaCO,/R

Chu thich: PAO, 1a 4p luc riéng phan oxy trong phé nang, Py,la ap luc
hoi nude ~ 47 mmHg. R 12 hé s6 hé hdp (ty 1é san xuat CO,/tiéu thu oxy
thuong khoang 0,8 ltic nghi). Do vay, é muc nudc bién:

P,=(760-47)x 0,21 — 40/0,8 = 100 mmHg.

— Chénh léch 4p luc riéng phan oxy phé& nang - dong mach: (A - a) DO.

Mot bénh nhan duge thé may véi FiO = 1, PaO = 90 mmHg. Vi PAO, tinh
duge 663 mmHg nén: (A - a) DO, =663 - 90 = 573 mmHg.

Binh thuong, FiO, =0,21 va (A - a) DO,=5 - 10 mmHg.

FiO, = 1 va (A - 2) DO, = 100 - 150 mmHg.

Tang (A - a) DO, do giam thong khi, khong phu hgp V/Q va shunt. So bd,
d FiO, = 1, shunt 1% din dén 20 mmHg. Do vay, bénh nhan nay c6 573/20 =
28% shunt. _

— Ty lé ap luc riéng phan oxy déong mach/phé nang (a/A ratio): binh
thuong > 0,75. M6t bénh nhéan c6 P,O, = 164, P,0, = 82 mmHg thi
a/A ratio = 82/164 = 82/164 = 0,5. Con s6 nay chiing té c6 shunt va chi
50% oxy di tif phé& nang vao mau.
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2. Ap dung
2.1. Pdnh gid toan dién

Triéu ching Bénh ly

Bénh su

Cac diéu tri Cac thudc

Phéi ‘L

Séc
Khém ldm sang
Tim Gan
Than & Gan h Dién giai
Xét nghiém
X - quang Khi mau

Chén doan

2.2. Phén tich khi mau theo trinh tu
(1) pH: Toan mau (acidemia) hay kiém mau (alkalemia)?
(2) PaCO,: Thay d8i PaCO, c6 phu hgp véi hd hap?
3) Né’uﬂtha\ly d61 PaCO, khong gi%ii thich duge thay d6i vé pH ddong mach,
thay d6i vé [HCO,7] c6 cho biét vé mat chuyén hoa?
(4) Chén doéan thii (theo bang 15.2)
(5) So sanh thay ddi [HCO,] véi thay 481 PaCO,. Cé dap tng bu tru
khong (bang 15.8)
Vi pH dong mach lién quan ty 1& PaCO,/{HCOy], ¢& co ché ba trit phéi va
than luén ludn sao cho PaCO, va [HCO;] thay déi theo cing chiéu. Néu
c6 thay d8i ngugc chiéu 14 c6 roi loan toan - kiém hon hgp.
(6) N&u dap ung bu trit ft ho#ic nhiéu hon duy kién 12 ¢6 réi loan toan -
kiém hon hop.

(7) Tinh AG huyét tuong khi ¢6 toan chuyén hoa.
(8) Do ndng 46 C1 nude tidu khi ¢ kiém chuyén ho4.
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H

Gidm / T Télng
v

PaCo, PaCoO,
Gidm Téang Giam Tang

' ' ' '

Toan chuyén ho4 Toan hé hap Kiém hé hap Kiém chuyén hoa

Mgt phuong phap nhanh nhung ¢6 1€ it chinh xac hdn 14 xac dinh tuong
quan giGa thay d6i pH véi thay d6i CO, hosc HCO,. P&i véi réi loan hd hap,
ct thay d6i PaCO, 12mmHg sé lam thay d6i ngude chiu pH déng mach
khodng 0,1 don vi. D6l véi réi loan chuyén hoa, ci thay d6i HCO, 6mmol
cling s& lam thay d6i nguge chidu pH dong mach 0,1 don vi. Néu thay d6i pH
vugt qué hodc it hon du kién 14 ¢6 rdi loan toan - kiém hén hgp.

Bang 15.8: Bat thudng toan - kiém va dap tmg ba trir

R6 logn Batthung  Tacdung Dép ing bi Gidi han bis
toan - kiém nguyén phat lon pH trir Pham vi bi trir du kigh tris
nguyén
phat
Toan hd hap vV, 4 T thT HCO, | Cap: A[HCO; ] = + 1mEg/l. [HCG,) -
(T PaCO,) (IHCO;]) cho APaCO, = 10 mmHg 32 mEgiL
Man: A[HCO, ) = + 4 mEq/L. = 45 [HCCy )=
mEqg/L cho APaCQ, = 10 mmHg 45 mEg/L
Kiém ha A T LthtT HCO; | Cap: AHCO;) = - 2 mEgiL [HCOy )=
hip {{ PaCO,) {(HCOST cho APaCO, = 10 mmHg 10-20 mEg/L
Toan M&EtHCO, 1 Tv,.déphdi | PaCQO, = 1,5[HCO,]+8x2 PaCo, =
chuy@n hod | hosc thira H* T théi trir PaCQ, = 2 s6 cuéi pH x 100 12mmHg
{4 HCO, ) ({PaCO,) | aPaCO,=1—-1,3 {A]HCO,]
Kiém Thifa HCGy + I v, dé phdi | PaCO, =1,5[HCO;]+9 PaCC, =
chuyén hoa | hodc mat H Lthditrir | APaCQ, = +0,6 mmHg 50-55
(T HCOy? { T PaCQ;} | cho A [HCO,]= 1 mmHg mmHg
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3. Mot sd viduy
3.1. Vidu 1.

Chau trai 1 thang tudi mé tao hinh hau mén vi di dang hiu mdn - truc
trang. Sau md, chau bi suy tim @ mau vi hep déng mach chi. Kham thiy
nhip tim nhanh, tuéi mau ngoai vi kém, gan to, tim to. Dat ndi khi quan va
thd may IMV 20 lan/phat, FiO =1). Xét nghiém dau tién nhu sau:

PaCO,=11 mmHg Hb = 9,5 g/dL

pH = 7,47 [Na‘] = 135 mEq/L

Pa0, = 209 mmHg [C1]) = 95 mEqg/L

[HCO,] tinh toan= 7,7 mmol/L K'= 5,5 mEq/LL

BE = - 14,6 mmol/L. [CO, toan bd] = 8 mEqg/Lm (¥)

* [CO, toan bo ] = [HCO, ] huyét tuong + CO, hoa tan trong huyét tuong.

— R&i loan toan - kiém 1& gi?

Bénh nhi 6 rangbi nhiémkiém (pH> 7,47)ma it nhat cling ¢6 phin nao
ngudn gbe hd hap (PaCO, <40 mmHg). Vi PaCO, gidm mit gén 30mmHg, ta
du kién [HCO,] 1a 18 mmol/L:

(40 - 10) x 2 mmol/L; + 10 = 6mmol/L dud 24 mmol/L

Trén thuc t& bénh nhi ¢6 1a 7,7 mmol/L tte gn 10 mmol/L thap hon 18
mmol/L. Do vay, bénh nhi ¢6 [HCO,] rdi loan toan - kiém hén hgp:kiém
chuyén hoa nguyén phat va toan chuyén hoa nguyén phat. D& y thay chénh
léch giifa bénh nhan va dy kién cho mot kiém hé hép don thuén phut hgp so
b6 v6i BE.

- Nhiing nguyén nhan ctia cac roi loan nay 1a gi?

Kiém hé hap c6 thé do suy tim & mau,cdn toan chuyén hoa do toan lactic
vi kém tudi mau té chiic. AG huyét tuong tinh toin ggi ¥ toan lactic: AG =
135 - (95 + 8) = 32 mEq/L (thuc t&€ néng d6 lactat do G bénh nhén nay 1a14,4
mmol/L). C6 thé truyén qua nhiéu dich gdy suy tim & mau.

—~  Can diéu tri gi?

Diéu tri nhim vdo qua trinh nguyén phat, tic suy tim @ mau bing
digoxin va furosemid. Cé thétruyén mau sau khi da Igi tiéu vi Hb thép § tudi -
nay (binh thudng 14 - 16 g/dL). ’

Sau lgi tiéu chau bdt thd nhanh nhung tuéi mau t& chiic vAn kém. Xét:
nghiém lai thay:
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PaCO, = 23 mmHg ' Hb =10,3 g/dL

pH= 7,52 [Na']= 137 mEq/L

PaQ, = 136 mmHg [C1] = 92 mEg/L

[HCO,] tinhtoan =18 mmol/L [K'] = 8,9 mEq/L

BE = - 3,9 mmol/L [CO, toan bd] = 18,5 mEqg/L

— Réi loan toan - kiém gi?

Van con ki€ém ho hap nhung BE da dude cai thién. DE y thay Hb da ting
nhe, nhung [K'] lai giam do l¢i tiéu. Véi PaCO, méi, [HCO,] du kién 1a 20,6
mmol/L.

(40 - 23 ) x 2 mmol/L + 10 = 3,4 mmol/LL dudi 24 mmol/L

Do d6, bénh nhi vin cdn toan chuyén hoa vi 1a 18mmol/L thdp hon. Dé y
th&y sy chénh léch nay gan véi BE vaA AG van cao: AG = 137 - (92 + 18). Do
lai Jactat 14 13,2 mmol/L. AG cao va néng dé lactat mau cao giai thich tai sao
bénh nhi vn chua t6t va néi 1én mdt qua trinh bénh 1y mdi dang che day
miic d§ ning clia toan chuyén hoa (vén chua thay déi). _

Theo dién bién 1am sang trén,cé thé 1a bénh nhi bi 3 ré1 loan toan — kiém
hén hgp 1a: kiém ho hap, toan chuyén hoa, va bay gid thém kiém chuyén
hoé. Kiém chuyén hoa cé thé do thi€u thé tich tuin hoan vi dai nhidu (kiém
chuyén hoi nhay véi Clo). P& y thdy gdn nhu bing vé miic dd voi toan
chuyén hoa.

Bénh nhi duge truyén héng cau khéi pha trong NaCl 0,9% va trong vong
24 gi6 ca ba réi loan toan - kiém trén bat ddu cai thién:

PaCQO, = 35 mmHg Hb =15 g/dL

pH= 7,51 [Na*]= 136 mEq/L

Pa0, =124 mmHg [CIT =91 mEqg/LL

[HCO,] tinhtoan =26,8 mmol/L, (K] = 3,2 mEqg/L

BE = + 5,0mmol/L [CO, toan bo] = 27 mEg/L

Lactat = 2, 7mmol/L

- K&t qua cudi cung:

Kiém ho hap va toan chuyén hoa bay gid d hét, con kiém chuyén hoa gid
day néi bat nhat. B than trong KC1 va lugng nhd NaCl 0,9% va sau d6 hét
kiém chuyén hoa. Vé sau bénh nhi duge md sta hep eo déng mach chd.

3.2 Vidy 2

Bénh nhan nam 45 tudi bi suy than ning din, nhip vién vi yéu mét va
tho than. Kham thiay huyét ap 180/110 va thé 22 lan/phuat. Xét nghiém lhic
vao vién:
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Na®" =135 mEq/L Creatinine mau = 14 mg/dL

[K*] = 5,4 mEq/L pH= 732
Cl'= 101 mEg/L PaCQ, = 24 mEqg/L
HCO,; =12 mEq/L AG =22 mEqg/L

Uré mau = 155 mg/dL

Bénh nhén bi toan miu dua trén pH. Vi PaCO, 13 24 mmHg va HCO; 1a
12 mEg/L (binh thuong 24 — 25 )nén c6 toan chuyén hoa. Dy kién thay d6i
b trit vé PaCO, 12 APaCO, = 1,2 x [HCO,] titc 1,2 x 12 mEqg/L = 14 mmHg,
tiac PaCO, du kién so bd 25 mmHg (40 - 14 = 26), mét mic d6 phu hop
v0i nhude than thit phat. Do vay, day 14 toan chuyén hoa don thuan. AG
22 mEg/L 1a cao (binh thudng 10 - 12 mEq/L) va phu hop véi chdn doan da
biét 12 suy than mén.
3.3. Vidy 3

Bénh nhén nam 31 tudi nhap vién vi chan #n, dau bung, nén. Chup
dudng tiéu hoa trén thiy tdc mén vi kém loét da day. bit ong théng da day
hit ra nhiéu dich. Xét nghiém sau d6 thay:

Na' = 141 mEq/L pH= 7,52

K= 3,0 mEqg/L PaCO, = 52 mEq/L
Cl' = 86 mEq/L [H*] = 30 mEqg/L
HCO =42 mEq/L AG =13 mEqg/L

Bénh nhén bi kiémmau. PaCO, va HCO, ting khéng dinh ¢6 kiém chuyén
hod. Tiang PaCO, ba trit 1a APaCO, = 0,6 x [AHCO,] =0,6 x 18 mmHg, ttc gin
v01 PaCO, xét nghiém 12 52 mmHg (40 + 11 = 51). Do d6, d4y 1a kiém chuyén
hoa. Néu do [Cl] nuéce tiéu thi k&t qua sé < 19 mEq/L, cho phép nghi dén kiém
chuyén hoa dap tng véi Clo do hut mat qua nhiéu dich vi. Diéu tri bing
truyén tinh mach NaCl 0,9% + KCl s& lam téng bai tigt HCO,, b thé tich
tudn hoan va khéi phuc can bing toan - kiém binh thudng.

3.4. Vidu 4

Bénh nhin nam bj dai dudng phu thuéc insulin vao phong cép ctu véi
bénh stt cach day hai ngay dau nguc, chan 4n, budn nén. Gan ddy bénh nhan
ngimg tiém insulin. Khi vao vién c6 tut huyét ap, nhip tim nhanh, th3 hei
nhanh va con kéu dau ngye. Da lanh, dién tim thay ¢6 d&u hiéu nhéimau cg
tim thanh trude rong. Xét nghiém lic viao vién nhu sau:

Na®= 128 mEqg/L Uré = 35 mg/L

K" = 5,90 mEqg/L ' Creatinine mau = 1,8 mg/dL
Cl =92 mEq/L pH= 7,62

HCO; =8 mEq/L PaCO, = 52 mEq/L

Glucose = 5,2 g/l Pa0, = 50 mmHg

Lactat = 13 mEg/L (H'] = 39 mEqg/LL

Thé ceton = 2 + AG =13 mEq/L
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Tinh trang toan- kiém 1a [H'] binh thudng véi pH cling trong pham vi
binh thudng. [HCO,] th4p néi 1én c¢6 toan chuyén hoa, khing dinh bdi AG
cao. Du kién gidam PaCO, sé 14 PaCO, =1,2 x [AHCO,] = 1,2 x 16 =19, tiic
PaCO, 1a 21 mmHg (40 - 19 =21). Con s8 du kién nay cao hon APaCO, do
duge va la ddu hiéu mitc d9 tang thong khi 16n hon dy kién cho mét dap tng
bu trit binh thudng véi toan mau. Do @6, chan doan 14 ddng thdi ¢6 kiém hod
hép, ¢6 18 trén co sd dau nguc ning va thiéu oxy mau, giy ra mot réi loan
toan — kiém hén hgp. AG téng cé thé do toan lactic di kém sfc tim; tang thé
ceton do dai dudng cing gép phan nhd vao cac annion khong do.

3.5. Vidu5

Mot ong gia bi cao huyét ap man cé diéutri lgi tidu duge tim thdy trong
tinh trang hén mé bén dudng va dua t6i phong cdp ciu. Kham thay tut.
huyét ap ning, nhip tim nhanh, ld 1an. Dit ngay ngi khi quan va théng khi.
Vé sau phat hién ¢6 nhiém triing mau do viém phiic mac phé ciu. Tut huyét
ap kéo dai dit c6 thude van mach liéu cao. Xét nghiém ban diu théy:

Na* =139 mEq/L pH=6.,38

K* = 3,9 mEqg/L PaCO, = 81 mEq/L
Cl = 84 mEg/LL [H']1 =138 mEq/L
HCO, =16 mEg/L AG =39 mEq/L

Bénh nhin nay rd rang toan mau véi pH thap mét cach nguy hiém. Toan
chuyén hoa (khing dinh bdi HCO, thap va AG cao) dang x4y ra déng thdi
vl toan hd hdp (phan anh bdi ting rd PaCO,). Ngoai ra, r6 rang c¢é thém
kiém chuyén ho4 vi AG cao (27 mEqg/L) khéng phut hop véi gidm nhe HCO,
va kha cao hon binh thudng khi khong ¢é toan chuyén hoa, nhu vay che gidu
giam thuc sy HCO, huyét tuong. Do d6, chdn dodn 12 ¢6 ba réi loan toan —
kiém déng thdi. Toan mau 13 hau qua cta tich luy lactat do s6c¢ nhiém tring,
va it CO, do tc ché than kinh trung wong. Nhiém kiém c6 vé bi phat ddng bdi
dung kéo dai thudc lgi tiéu va gidm &n udng. Piéu tri gdm thé may, truyén
bicarbonat va chéng nguyén nhin nhiém tring.

Tom lai:

(1) Khong diéu tri cdc con s8, ludn luén xem xét bénh sti, kham thue thé,
cac xét nghiém khée va chin doan.

(2) Khi 1y giai khi mau, cdn xem xét FiO,, PaCO, (va Pp).

(3) Sy cung c4p oxy dén td chitc phu thudc vao Pa0,, néng d6 Hb,luu
lugng tim.

(4) D& stia chita r8i loan toan - kiém, phai xem xét nguyén nhén cip hay
man tinh, hé hap hay chuyén hoa hay hdn hgp, va diéu tri tuy tinh trang
14m sang cua bénh nhéan.
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16

ROI LOAN DONG MAU

Trinh Vdn Déng

R61 loai dong mau (RLDM) thudng gip O cac bénh nhan sau mb 16n, da
chén thuong nhiém khufn ning va thuong nim tai phong héi stc Hau qua
clia 61 RLDM c6 thé giam déng gy chay mau hoic ting dong giy suy da
tang va tii vong. Vi thé RLDM ¢6 thé g&p & ndi, ngoai va san khoa. Chéan doan
x4c dinh va didu tri hiéu qua sé ¢d ké&t qua tot. Co rdt nhiéu bién phap tham
46 dé chén doan xac dinh, nhung trong c&p ciu thi khong thé chd cac két qua
caa x6t nghidm mot cach ddy du ma phai két hop vao thyc t€ ldm sang la
chinh con cac thong tin vé can lam sang chi c6 gia tri tham khao bé sung.

I. DONG MAU BINH THUONG

Dong méu - cAm mau 1a qué trinh dép Ung va didu hoa vé dich thé, t&
bao va mach mau cia cd thé. Bj ba co thit mach méu, nit tiéu cau, fibrin
hinh thanh nén cuc mau déng, 1a by khung cho qué trinh d6éng mau. (Hinh
16.1). Sau khi t8n thuong mach méau, n co lai khong chi lam gidm toc dd va
thé tich chiy mau ma cén 1am cam mau ban dau. Su co thit nay tang lén
nhd cac yéu td co thit mach duge giai phéng, déng thdi véi hinh thanh nut
tidu cAu. T& bao ndi mac mach mau déng mot vai trong chtl ddng trong viéc
téng hgp chit hoat dong trén bé mit mang (prostacycln, antithombin III,

chét hoat héa Plasminogen, yéu t& Vonwillebrand...)

Sau phan tng cia mach mau ban d4u qua trinh déng mau phy thude vao
su day da vé s0 lugng va chitc nang tidu cAu, yéu t§ déng mau, héng ciu va
bach cdu. Nhiing protein dong mau hoa tan trong huyét tuong duge hoat héa
sau giai doan ddu cta su cim mau (khi nat tiéu cAu dude hinh thanh), chiu
trach nhiém cho viéc hinh thanh cuc fibrin. Fibrin 12 san phdm cudl cing
caa chudi phéan dng trong cta qua trinh dong mau.

H¢ théng déng mdu néi sinh: ban diu dugde hoat héa qua hé théng tiép
xic, vi du: y&u t6 XII va yéu t8 XI cac enzym tidu sgi huyét, kinin va hé
thong b thé cling duge hoat hoa cung véi cac yéu t8 dong mau. Sau khi tiép
xtde, yéu t& IX, VIII, Ca™, hoat hoa ban d4u k&t hop vdi phospholipid cia
tidu cdu tudng tac véi nhau dé hoat héa X dé di vao con dudng chung cua
qua trinh d6ng mau xa, prothonbin I1I, V Ca® va tiéu cAu dé hinh thanh
thrombin. Thrombin nay 13 enzym tiéu protein (proteolytic) cudi cing cua

L]

qua trinh déng mau dé chuyén fibrinozen thanh fibrin ddn phén ti va cudl

]

cling tao thanh cyc fbrin 6n dinh nhd yé&u t6 XIII hoat héa.
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Hé thong dong mdu ngogi sinh: Khi 6 sy pha huy t6 chic lam giai phéng
thromboplastin caa t3 chic, d6 cing véi yéu t& V hoat héa di 1a chét hoat héa
yéu 8 VII mot chét hoat héa manh cta yéu t6 X va sau d6 cing theo con
duong chung dé hinh thanh cuc fibrin. Khi ta thdy cuc mau dong lai trong
bom tiém lic choc ven 1a do sy hoat héa cia hé thong ngoai sinh nay. Hé
théng ngoai sinh c6 vai trd rit sém ca qua trinh déng mau vi v6i s6 lugng
nho ctia thrombin dugc tao ra d& dang lam két dinh tiéu cdu. Yéu t6 VlIa caa
con dudng ngoai sinh ciing quan trong nhu yéu td [Xa ctia con duong ndi sinh.

_HE THONG NOI SINH  Ténthuongtdchic HE THONG NGOAI SINH
T T e I AN AN ALA AL P A
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L% ::::‘\‘; Fibrinogen
Mt

Fibrin don phan tif hda tan

=
PA chudi héa Fibrin vV WF: yéu t6 von willebrand

\ Cuc fibrin

CUC FIBRIN 6N BINH
Hinh 16.1: Hé thdng dong mau

Song song véi qua trinh dong mau c6 cd ché diéu khién ngude (gay giam

dong) dé bao vé su hoat hoa thai qua khong thich hgp cua cac yéu td dong
mau (vi du nhu déng mau rai rac trong long mach (DMRRTLM). Nhiing
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protein gdy gidm déng mAu nhu antithrombin III, a2 microglobulin va hé
théng tiéu fibrin déu ¢é vail tro quan trong dé diéu khién miic &6 va ndi hinh
thanh fibrin. Hoat ho4 cac yéu t§ dong mau tang 16n thuong gap trong da
chén thuong, nhifm khuén nang, hodc giy ral rac hodc gy khu trd tai noi
kich thich. Sy réi loan nay c6 thé din téi céc biéu hién lam sang nhu téc
mach nhidu ndi, tAc mao mach nho, giam déng.

Il. THAM DO HE THONG BPONG MAU

C6 mot s6 tham do cd ban d8 danh gia chitc ning hé thong dong mau.
Thoi gian dong mau toan bd cb vai trd trong cip clitu va déc biét trong khi
chd dgi k&t qua xét nghiém. Mau phai dudge 14y vao trong mét éng thuy tinh
va gitt ¢ 37°C, (trong nach) né duge tinh tho glan cho té1 khi hinh thanh cuc
mau. Thuc t& lam sang ngu(n ta co thé danh gia bang cac xét nghiém nhu:
thoi gian chay mau da, s6 lugng tidu cAu, thai gian tao cuc thrombin (TCT),
thoi gian prothrombin (PT), thai g1an thromboblastm riéng phan hoat hoa
(APTT) dinh lugng fibrinozen va san phidm thoai hoa fibrin (FDPs) ngoai ra
¢An c6 cAc chuyén gia vé mau v8i cac xét nghiém déng mau dic biét (nhu xét
nghiém chiic ning tiéu cau, xét nghiém tidu s¢i huyét dé danh giad mot s6
bénh dic bigt. Néi chung PT 14 xét nghiém danh gla hé thong ngoai sinh con
APTT danh gia hé ndi sinh, TCT phan 4nh sy chuyén d6i fibrinogen. Mot sd
chu ¢ chinh trong khi 14y mAu cho xét nghiém déng mau la:

— T4t ca xét nghiém (trir xét nghiém FDP) déu duge 14y méau vao éng cb
citrate, s lugng chat choéng déng ty 1& véi thé tich mau 1ay.

— Sau khi 14y xong sé dudc chuyén mau nhanh xuong phong xét
nghiém moi sy nhidém clla mau xét nghiém vdi y&u t8 td chic do chin
thudng mach mau lic choe ven sé hoat hod mau va lam mé&t chinh
xac k6t qua (dac bigt 1a xét nghiém APTT).

- Nén tranh lay mau duong déng mach vi ¢6 thé 14n heparin tham chi
lic ddu ta cling hut bd phin mau ban dau.

— L&y mau ti cac dudng truyén sé 1am pha lodng mau.

N&u mau 14y khéng ding s& lam sai léch két qua va dua dén két luan sai

léch v& mat 1am sang (Hinh 16.2).

. CAC XET NGHIEM CUA HE THONG PONG MAU

1. Théi gian chay mau (BT)

Day la xét nghiém cd ban dé danh gia déng méau ban ddu (vi du: giai
doan mach mau va hinh thanh nit tiéu clu trong cg thé). La phuong phap
(IVy), bang cach st dung mjt dung cu chuéin dé c6 mét dudng rach chudn,
thudng rach ¢ vung co gdp hodc trudc chng tay va mau duge 14y ra xa véi
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ch3 ban. Binh thudng BT thay déi tit 8 - 9 phut. BT kéo dai khi tiéu ciu
duéi 75 - 100 x 10%/1 véi chtic ning tiéu cAu binh thuong. BT ciing kéo dai
khi chitc nang tidu ciu gidm, bénh mach mau hosc mdt s6 bénh giam dong.

\ Cam mau ban dau

( Tiéu cdu phan (mg mach mau tiéu cau

Théi gian chay mau

P Hé néi sinh

APTT
Thési gian timg phan Céc yé&u t8 phospholid clia tiéu cdu
thromboplastin véi kaolin XI1, X1, Vil X
Protein C l\\\\ Bét hoat NN AN /
* ‘ h
5% hoat hée V. VIl : Hé ngoai sin
B -
N\ Yéuts Vil Thai gian prothrombin
N PT
N
Yé&u té D
3 ] B4t hoat xa
Antithrombin Il va thrombin ]
; Chuyén dang
Cac yéu té ﬁbﬁnogen P .
phu thudc Thai gian thrombin
Vitamin K
én dinh fibrin 4
X Xét nghiém
tinh tan ure

Cuc huyét khéi fibrin

Yéu té hoat hda
plasminogin

[ Tiéu fibrin (Th(:!i gian tiéu euglobuliﬂ

Plasminogen——— Plasmin——p FDP’s

Hinh 16.2. Xét nghiém clia hé thong dong mau

2. S8 lugng tiéu cau

Binh thudng tit 150 - 400 x 10%1 - s& lugng tidu cAu thuong duge lam
ciing véi xét nghiém méu toan b béng cach d€m tu dong. Trong cip ciiu
d&m bing mét ctia ngudi ¢6 kinh nghiém ciing dua két qua tuong tu.

3. Thai gian co cuc thrombin (TCT)

Binh thudng thay ddi duéi 2 gidy, dai hon chiing 10 - 15 gidy. Day 1a xét
nghiém cta su chuyén déi cudi cing cua fibrinogen thanh fibrin, bing cach
thém thrombin vao trong khi lam xét nghiém, TCT kéo dai la do giam
fibrinogen mau, réi loan fibrinogen mau, st dung heparin va thoai hoa san
pham fibrin giam.
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4. Thdi gian Prothrombin PT:

Binh thudng < 3 gidy so vl chung PT 1a xét ngh1em cua Chrdng ng0a1
sinh khi citrat duge calci hoa trd lai giéng nhu ldce co thé thém vio yéu té té
chiic (thromboplastm) va thdi gian dong mau duge ghi lat. PT kéo dai c6 thé
do thi€u yéu 8 VII, bénh gan, thi€u vitamin K hodc diéu tri chéng dong
duong udng.

5. Thai gian thromboblastin riéng phan hoat hoa (APTT)

Diy la xét nghiém cta hé déng mau ngi sinh, phan anh giai doan tiép
xlic cla qua trinh déng mau dude hoat hoa trude khi mau duge calci hoa lai
vl su xuit hién cha tiéu ciu.

Binh thudng thay ddi tuy theo phong xét nghiém; Trén 6 gidy dai hon
binh thudng chiing 6 thé 1a b&t thudng. Kéo dai 1a do gidm § giai doan tiép
xtc. Kéo dai nhe hodic trung binh, trong khi PT binh thudng la do yéu t&
hemophilie bi thidu hodc bi wc ch& (yéu td VIII va IX) PT va APTT cung kéo
dai la do thiéu yéu t6 X, V, II.

6. Dinh lugng yéu té dong mau dac hiéu

T4t i cac yéu t& déu cé thé duge dinh lugng nhung yéu t& VIII va fibri-
nogen duge tién hanh phd bién nhat.
7. San phim thoai hoa cua fibrin (FDPs)

Thudng duét 10ng/ml:khi fibrin bi thuy phan bdi cac enzym tiéu protem
cua plasmm thi cAc thanh phan khae nhau duge giai phong ra. Puge do bang
déng vi mién dich huyét thanh. FDPs sinh ra tif qua trinh thuy phéin
fibrinogen nguyén phat va thi phat, duge chuin dd giéng nhau tai hau hét
cac phong xét nghiém.

Mot xét nghiém dac hiéu D.dimer dé phat hién hién tugng thi phat XAy
ra sau khl hinh thanh fibrin. Téng nhe cua FDPs (20 40ng/ml) ¢é thé gap
sau md, chan thuong, suy than, nhiém triing va tic tinh mach sau, khéng
nén két luan nhiing truong hgp d6 1a do tang tiéu sgi huyét. Tang cao FDPs
goi ¢ sut phan huy nhiéu fibrin, nhu trong trusng hgp déng mau rai rac trong
long mach hoéc vai trudng hgp tiéu fibrin qua manh nguyén phat.

8. Thdi gian tieu Euglobulin:

Binh thudng > 90 phut, xét nghiém nay cho thiy sy xuat hién cua yé&u t&
hoat hoa plasminogen. Thdi gian bi ngin lai nghia 14 ¢6 syt hoat hoa hé
théng tidéu sgi huyét.

Panh gia cap tinh cta chdc ning déng mau

Giam dbng thudng gip d bénh nhan ¢6 chay méau lién tuc khong cé
nguyén nhén. Cén phai nhé ring hidu hét nguyén nhin chay mau, ddc biét
sau md 1a do tén thu(jng mach mau. Chéan doan va diéu tri thudng khong

dudge cha dgi két qua xét nghiém ‘phiic tap ma didu tri cin phai dya vio cac
d&u hidu 1am sang 1a chinh.
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IV. SU XUAT HIEN ROI LOAN PONG MAU

C6 mot s8 hinh 4nh 14m sang gdi ¥ su réi loan déng mau tai c¢hd hoic
toan than, (Hinh 16.3) tAm quan trong ctia tién st bénh nhén thudng hay bi
danh gia thip dic biét 14 dang diang cic thude chéng ddong dudng udng. Dung
aspirin ddn ddc hodc cliing véi rugu thudng 1la nguyén nhéin chinh.

V.THIEU CAC YEU TO DONG MAU BAM SINH

Réi loan chay mau do thigu cic y&u t8 dong. mau bim sinh hoic do suy
chitc ning tiéu cdu thudng hay gap & phong hdi siic, trén cac bénh nhan
chan thudng hay phiu thuat 16n. R6i loan bdm sinh hiém gap va thudng
thigu don dgc vi thé cdn phai bie't bénh nhan thidu y&u t& nao dé dua vao cho
bénh nhén kip thdi trude md hodic dé nging chay mau trong giai doan cap
cac yeu t6 hay thiéu giy nén chay mau la

1. Heamophilia A:

Gap 6 dan dng do thigu yéu t§ VIII. Phu thudec vao tinh chit chdy mau
hoac loai phau thuat ma ngusi ta dua yéu to VIII vao tuong duong vdi miic
binh thudng cho bénh nhin nay trude méa.

2. Heamophilia B:

Con goi 12 bénh christmas do thiu y&u t6 IX va it gép hon heamophilia A.

Nguyén téc xit 1j giong nhu heamophilia A bing cach st dung khéi yé&u
to IX.

3. Bénh Vonwiliebrand :

La bénh rdi loan déng mau di truyén phd bién nhat do thiéu yéu t6 Von
willebrand. Yé&u t& nay két hop véi mot phén ctia yéu t§ VIII dé tao thanh
yéu t& VIII ' phan ti toan bd. Néi chung ding plasma déng lanh hogc khéi
yéu t6 nay dong Ianh ciing khéng 1am thay d6i dude tinh trang chay méau. Méi
day nguéii ta da su dung demopressin nho giot tinh mach cho bénh nhén thi
thiy giam dang ké cAc san phim méau dudc st dung cho bénh nhin.

4. R&i loan ti€u cdu bam sinh: hidm gip.
Truyén tiéu cAu cho nhitng trudng hgp chay méau c4p hoic md 1én.
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NGHI NGG ROI LOAN BONG MAU
Qua khircd chdy  Chay mau toan thin Chay mau tai chd Tién slrcac Tién sir gla Phat hién
méu khéng hodc xudt huyst khéng cé nguyén nhan  phduthudtcé  dinhhoactién  ngiu nhién
nguyén nhan ¢d hoc chiy méu st trudc dé
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Hinh 16.3. Tham do gidm déng
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VI,CHAY MAU TRONG PHAU THUAT

Mot bénh nhan dude md c¢6 nhidu Iy do chdy mau. Pung cham nhiéu vao
mach mau hofic u mach mau gy nén chay mau nhung viéc nay duge cAm
mau nhd phau thuat va qua trinh déng mau.

1. Nguyén nhan truc tiép
1.1. B6 ndng cua vét thuong mach mau:

Ton thuong mach mau cang nang thi mdt mau cang nhiéu.
1.2. Ton thuong gady chdy méu

Tén thuong gay chay mau phu thude vao cac cg quan khac nhau, ¢o quan
nao tdng sinh mach mau nhiéu thi nguy co chay mau cang cao. Vi vay khi
phéu thuat co quan ¢6 nguy cd chay mau can phai chuan bi mau trudc mb.
Céc phau thuat giy chay miu nhiéu la:

Phéau thuat than kinh, phiu thuat tim, mach mau Ién.

Phiu thuat gan, tinh mach cht, tao hinh khdp hang, phau thuit khung
chau bung rdng rai.

1.3. Chdy madu trong phau thudt

Chdy mau trong phiu thuat duge cAm mau bing cac dong tac phiu thuat
va qué trinh ddng mau cia cgd thé. Vi thé § giai doan trong va ngay sau phau
thuat ti 1é cac yéu td dong mau va tiéu cau thudng giam bdi vi tiéu thu ting
dé tao nén caillot.

Vao ngay thit 3 sau m6 nhitng y&u t& nay ting qué mic cb thé gidi thich
g mot s truong hdp cé xu hudng gy tdc mach (thrombus) sau mé. Ciing 4
mot s6 loai phau thuat gy gidi phéng s6 lugng 16n chit hoat hoa tidu s¢i
huyét gdy chdy mau tai chd nhét 12 phau thuit tién liét tuyén, tu cung, tuy
va hé thong tinh mach cia.

Bang 16.1: Tién trién cda cac yéu t6 dong méu trong giai doan sau m8

khong gay bién chimg
Ngay 1 Ngay 2-3 = | Ngay 10-11
Tiéu céu S8 lugng - = =
Chinang ™ —7 —7
VIl = hosic =7 - -
: VIFIX X = = =
Yéu 16 dong mau v = hodc ™ = =
1| =hoic ™S |=hojic ™ —7
! ) ™ = hosic ™ 7
Yéu t& tidu sdi huyét Plasminogene ™ = hogc ™\ —7
PDF = —7 —7
K&t quéa cudi clng Giam ddng | binh thudng hoZc tang déng
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2. Nguyén nhan tao diéu kién thuin lgi
2.1. Thuéc mé:
Thudng khong gy réi loan déng mau trit mdt vai loai cd thé gay r6i loan.
— St dung N,0 kéo dai > 6 gid. vdi ndng db cao > 50% gay giam tidu cdu
do su giém sinh & tuy xuong. Halothan v& din (ihé‘ft halogen khéng
gdy biéu hién gi. Néi chung chdy mau trong mé 1a do huyét dong.
Tang huyét 4p gy chdy mau thudng do giy mé ndng, dung nhiéu
thude, gian cd.
Trong khi halothan, neuroleptanalgesiailém ha huyét ap giy giam chay mau.
Trong san khoa do halogene lam mat trudng Iye o tit cung sé lam chay mau.
Gay mé néng, acidose, thi€u oxy, uu than ciing gdy chay mauw.
2.2. Truyén mau

Truyén méu s& d&n d&n chdy mau khi truyén nhanh va nhiéu >80%
lugng méau hoge tit 12 -15 don vi trong 24h. D6 la do giam tiéu cu, gi?im CAC
yéu td dong mau dic biét 1a yéu to V, VIIL Nguy cd nay glam di néu duge

truyén déng thai plasma dong lanh va khéi tidu cdu (10 dv tiu ciu truyén
cho 15-20 dv héng cau khoi)

Sy gidm cac yéu t§ trong mau truyén cang nhiéu néu mau dude gilt qua 1
tuan.

Bang 16.2. Cac yéu td co thé dong gop g8y giam dong sau khi truyén

khéi lugng mau lon.

. Thidu céc yéu td déng mau tir trude.,

. Loding y&u t8 ddng mau, tiéu cdu va chét (rc ché.

. Gidm t8ng hap do séc¢ anh hudng d&n gan va tuy xuong.
. Mt yéu t6 déng mau, tiéu cdu va chét (¢ ché.

. Do tac doéng cla chin thuong gay: DIC va tiéu sgi huyét.

o o kW N -

. Tac dung clia thuong t8n 1au ngay: thoai hod yéu t6 déng mau, tidu ciu
gay nang DIC

7. Phan mg truyén mau khong tudng hop gay DIC

8. C6 thé nhiém doc citrat?

2.3. Dung dich thay thé mdu
Hiém khi 1a nguyén nhén ciia réi loan déng mau
— Dung dich tinh thé: Ringerlactat khéng lam anh hudng dén ddng mau,
khong thay d61 pH mau va cac Ion trong méau. Dung bicarbonat liéu
16n c6 thé gidm sy chuyén ﬁbrmogen thanh fibrin.
— Dung dich gelatin khong thay ddi vé déng mau nhiéu nhung cé thé .
gay glam su tap trung tidu ciu sé gay chay mau
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— Dextran: lién quan nhiéu t6i r6i loan v& cAm mau c6 thé 14 do giam
su ngung tu tiéu cAu. Nhung néu dang tix 1,5 -2 g dextran/kg/24h
nghia 14 ty 1¢ huyét thanh cta dextran khéng vugt qua 8 - 10g/1 thi
khong ¢6 nguy cd chay mau.

2.4. Ky thudt pha lodng méu va truyén mau tu than doi khi 12 nguyén nhan
cua chdy mdu

+ Pha lo@ng méu dugc thay th& bing c4c dung dich cao phan ti dé
gilt hematocrit 30%. Ty 18 nay c6 anh hudng dén tidu cdu va cac
yéu t6 déng mau, nhung khong thiy c6 su chdy mau ning nao
duge thay.

+ Truyén mau ty than: Mau lay trude mé rdi truyén lai trong még
khong anh hudng téi chdy mau, nhung 14y lai mau trong cip cltu
sé lam gidm s8 lugng tiéu cdu, fibrinogen va xuit hién yéu t& hoat
hod, heparin. Tan hong cau sé ddn dé&n réi loan déng mau va nguy
cd chay mau dén 20%.

2.5. Ha huyét dp chi huy:

Muec dich 1am gidm chdy mau trong khi phAu thuat, dude sit dung bing
cac thudc dan mach va tu th&. Nguy cd chidy mau sau mé 6 thé xusit hién
khi huyét 4p ting hodc do khéng cAm méu kg lic mé hotic do bat cuc mau
déng ho#e do tte ché sy két dinh tiéu ciu do viée ding Nitrofrusiate.

2.6. Tuan hoan ngoai co thé-

Tudn hoan ngoai co thé 1a k§ thuat dé gdy chdy mau nh4t. Bién chung
chdy mau tdi 4% do gidm y&u t§ dong mau va tidu ciu, 1a nguyén nhén cla su
pha lodng mau dong thdi do hoat hoé cac y&u t& dong mau trén bé mit nhan
tao cia cac hé thdng éng nhan tao va do viée sit dung heparin trong qua trinh
chay may méc di duge trung hoa bing protamin sau khi ngitng may.

VILNHUNG HOI CHUNG ROI LOAN DONG MAU

1. Bdng mau rai rac trong léng mach (DIC)

DIC (bénh déng mau tiéu thy, héi ching tidu fibrin) xay ra khi can béing
cia hé théng déng mau va tidu sgi huyét bi mét trong mdt s6 hoan canh lam
sang. N6 duge dic trung béi sy tiéu thu ting cac yéu t§ déng mau va tiéu
cu trong hé théng tuan hoan, dan dén téc cac mao mach nhé. Khi tidu thu
qué muc cac yéu t§ dong méau va tiéu cAu sé gay gidm céc yéu t§ ndy va din
dén tinh trang chdy mAu trén lam sang, sau d6 tiéu sgi huyét xay ra va cang
lam téng tinh trang chay mau. N&éu DIC xu4t hién & bénh nhan suy da tang
thi tién lugng téi.

Bidu hién 1am sang ctia DIC

- Téc mach do déng mau rai rac.

- Chdy mau hogc d6i khi biéu hién hn hgp chay mau va tde mach

trong mao mach cua cic ¢d quan khae nhau.
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_  (C6 thé bidu hién suy ho hap cdp va suy than sau chén thuong.

Mot s6 bénh nhén ¢ biéu hién DIC trén xét nghiém nhung khong biéu

hién trén lam sang.
Biéu hién can 14m sang cua DIC.
—  TCT, APTT, PT kéo dai
— Giam fibrin mau
—  Giam tiéu cAu giam yéu t3d VIII
—  Ting tiéu sdi huyét va tang FDPs
Diéu tri

— Can phai chén doan nhanh chéng d8 dua dén quyét dinh diéu tri

_  Plasma déng lanh 1a c6 1¢i nhit vi c6 s&n céc yéu td dong mau va cb

s&n trong ngan hang mau. Thuong dung véi s6 lugng 16n.
_ Tiéu cAu va y&u t& VIIL, fibrinnogen ddi khi ciing dude st dung.

—  Viéc quan trong hang dau dit ra la truyén bu lai thé tich mau da

mat nhat 12 hong ciu khoi.

_  Loai b nguyén nhan gay DIC phai dat ra kip thoi néu khong DIC sé

-

khong héi phuc nhié
gay DIC thi bénh cling tu khoi.

_  Didu tri heparin chi dung cho nhiing bénh nhan DIC mén

Yéu t3 thay déi

Chirc nang hd hdp  Dong mau
bach cau tiéu soi huyét

Chifc nang gan
Chifc néng tdy xuong

SHOCK

Hinh &nh 1am sang >

454 1 (c ché (ATIN)

Tiéu cdu
Yéu t6 ddng mau

Tén thuong cd quan, CHAY MAU
thidu oxy Thoai héa hé théng dond mau
/

Sinh bénh Iy

Sinh bénh ly

=

oIC Hé thdng dong__1Ac MM NHO——THOAI HOA CAC— Thiét lap lai hé thdng
Eu binh thudng YEU TS déng mau

A

Ho tro
hé hap m%oan

- Ché#n thuong phau thuét

- Nhi&m tring B dich
- Phitc hgp mién dich héng cau
- Béng, sdc tim

- TAc mach md

- Truyén méu, tan mau
- Poc t6 ran cin
- U ac tinh

FHIEEY

2 "
Diéu trj thay thé

- Flasma

- Y&u tg Vil Heparin
- Tiéu cdu (DIC man)
- Fibrinogen y

- Mau toan bd

- Khdi ATII

/
.

Hinh 16.4. Sinh bénh ly ciia réi loan déng mau rai rac trong long mach.

u trudng hop chi can loai bé cd quan tén thuong
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2. Tiéu sgi huyét nguyén phat

Pay la trudng hop rol loan déng mau méc phai do tiéu fibrinogen nguyén
phat thuc sy, nguyen nhin 14 do plasmin tidn cong vao hé thong dong mau
(dac bidt 1a yéu td VIII va ﬁbrmogen) Hay gap trong mot sO trudng hdp
phéu thuat nhu than kinh, phéi, tién liét tuyén. Can phai phat hién sém dé
diéu tri kip thoi. St dung thudc khang tiéu s¢i huyét va truyén cac thanh
phan cha mau rit ¢6 hiéu qua, cling ¢b thé diing khéi fibrinogen d€ truyén.
Mot s8 truong hogp co thé gip khi ding cac thudc hoat hoa plasminogen va
steptokinase trong diéu tri bénh vé mach mau.
3. R&i loan déng mau méc phai

Ré61 loan dong mau xay ra khi cé cac chdt @c ch&€ dong mau xuat hién
theo ¢o ché tu mién chéng lai yeu t§ VIII, IX, X, V va Vonwillebrand. Truyén
mau 14 mdt bién phap diéu tri néu chay mau nhiéu. Diéu tri hang ngay tich
cuc co thé st dung plasma déng lanh va céc y&u t& déng mau tryc tiép.

4. Bénh nhan dang diing thudc chdong dong va khang tiéu cau

Su dung cac thudce chéng dong duge ap dung rong rai nhung né co thé
gay chdy mau do diéu tri gay ra. Thudng xay ra chay mau sau mé, chan
thuong hodc loét da day (tén thuong tai chd). P6 1a do dung thude chéng
déng qua lidu hoiic do tudng tac thude.

—  Thudc chéng dong loai udng gay thidu cac yéu td phu thuge vitamin
K (II, VILIX) xét nghlem sé thay PT kéo dai. Diéu tr1 bang cAch su
dung vitamin K v& cac yéu t6 dong mau ddi séng ngén dic biét nhu
yé&u t6 VII (Th)

— Khang sinh b lactam c6 thé gay nén tc ché chuyén héa vitamin K

~  Heparin la thutc duge st dung chéng dong mau rdng réi, hoat dong
ctia né 1a khang thrombin III. Theo déi khi dung heparin 1a xét
nghiém APTT va TCT. Heparin ¢ thé dude trung hoa ngay lap tic
bang protamln ci 1 mg protamin trung hoa 100 dv heparin.
Protamin khi st dung phai tiém chém tinh mach va ¢6 thé gay phan
ing phan vé.

— Thude khang tidu cdu: dung dé diéu tri va dy phong mot s6 bénh vé
viém tdc dong mach 46 la cac thude khang viém nonsteroid. Asplrm
la thudc c6 tac dung 0%¥a chic ning tiéu cAu va cac xét nghiém vé tiéu
cAu vi thé tac dung clia né kéo dai téi 10 ngay sau khi dung. Cac thudc
khac 11; anh hudng. Aspirin hién nay la thudc gdy chay mau nhiéu nhit
sau mé, thudng nhe nhung cling ¢b thé ning tuy thude vao loai phiu
thuat. Mot s0 bénh nhén cé bénh méau ding aspirin s& c6 tac dung cong.

5. R&i loan déng mau kém véi bénh gan

_  Gan la co quan téng hop gin hét cac y&u td dong mau vi thé chay
mAu trén bénh nhan suy gan thi tién lugng rat niang. Suy gan khong
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chi 1am cho chin doan r6i loan déng mau khé khin ma né con giam
téng hop cac yéu to dong mau va hoat hoa tiéu sgi huyét ting.

Diéu tri cidn truyén mau néu mét nhiéu mau va tiém vitamin K. Trong
trudng hop mé cé chuén bi, cin duy trit cidc yéu t6 phuy thubc vitamin K va
yéu to V.

Fibrinogen thip trong bénh gan sé& c6 tién lugng tbi. Co6 thé dung
fibrinogen véi s6 lugng nho cho bénh nhén nay.

6. Chay mau trong san khoa

Rdi loan ddng mau thudng két hgp véi mot s§ bién ching san khoa.
Miic di co bép co ti cung 12 cg ché€ chinh trong viéce cAm mau sau dé,
réi loan déng mau trong thoi ky c6 thai thusng biéu hién ctia DIC.

DIC va gidm dong mau c6 thé dan tdi mot s§ bién ching trong san
khoa. Tiéu sgi huyét chi 1a thi phat sau DIC. Truyén mau nhleu do cac
bién chiing san khoa s€ 1am giam yéu t6 déng mau va giam tidu cAu.

Mbt s6 hoi chitng nhu nhiém déc thai nghén, séc cing din dén giam
téng hdp cac yéu té d6ng mau tit gan.

Diéu tri trudng hop chay mAu nhiéu trong san khoa thi tuong tu nhu
DIC. Vi giam nhiéu yéu t6 ddng mau nén plasma dong lanh pha1
dung ngay néu chay mau khong nging lai. Ngoai ra cdn phai chic
chén riing ti cung rong dé givp cho sy co héi tat han.

7. Chay mau th phat do giam tiéu cdu hoidc do giam chit lugng tidu cau
7.1.Bénh gidm tiéu cdu tu phat

Day la benh do r6i loan déng mau ty phat do khéang the (IgG) khang
lai tiéu cAu théng qua hé thdng dai thuc bao va bach cdu don nhén ¢
lach, thuong gip & tré em va ngudi tré. Thé cép tinh thudng gép sau
khi bi nhi€m trung hoic sau thoi ky binh phuc caa bénh.

Thé man ¢6 thé tu khéi nhung thudng ciing cin can thiép dic hidu
Diéu tri: Corticoid 14 thudc diéu tri chinh lidu dau dung tit 50 - 70 mg
prednisolon sau dé giam dan.

D&i véi ngudi 16n thudng d4p Gng nhanh vdi s8 lugng tiéu cdu ting.
Gammaglobulin tinh mach cling thudng duge sit dung trong giai doan
cip trude md va khi ¢6 thai.

7.2. Giam tiéu cdu do thuéc

Biéu hién giam tidu cdu do thudc ciing gidng nhu bénh giam tiéu ciu ty
phat, nhung dbi khi rdt cip tinh va gy rdi loan giam déng mau néng.
Thudc gay nén gidm tiéu cdu la: quinin, quinidin, chdng lao, heparin,
serdormid, thiazid, lgi tidu, penicillin, sulfamid, Rifampicin va chéng
co giat

Héi chiing gidm tiéu cAu nghén mach giy nén bdi haperin day 12 bién
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chtting ning cua diéu tri heparin. Phan Ung mién dich cta co thé xfiy
ra sau 7-10 ngay dleu tri bing heparin ding lic ma su tap trung tiéu
cAu tang va giam tiéu cdu xudt hién, héi ching nay hay gap d héi stic
vi ding heparin dy phong kéo dai. Bién phép tranh la dung heparm
trong thdi gian ngén néu cé thé va cin phai chin doan sém.

7.3. Nhiém trung

Tiéu cAu déng mdt vai trd quan trong trong dap dng viém va thudng giap

giam tiéu cAu trong khi nhiém trung. Tuy nhién thudng gap nhat khi nhiém

triang két hop véi DIC ho#ic c6 tlic ch& tuy xuong, sbc, kém dinh dudng,

nghién rugu.

7.4. Giam chét lupng tiéu cdu

— Gap khi ¢6 thdi gian chady mau kéo dai, giam sy tap trung va két dinh
tiéu cdu, gidm yéu t8 3 tiéu cau.

—  Bénh nhan c6 hdi ching suy tuy khéng chi giam tiéu cAu ma con cb
gidm chitc ning tiéu ciu vi thé c¢6 nguy cd chdy mau khi ¢6 phiu
thuat hodc thi thuat chay mau

— Khang sinh Betalactam c6 thé lam giam chtic ning tiéu ciu.

7.5. Bénh xuat huyét gidm tiéu cdu tac nghén

— Bénh nguyén chua dude bist rd nhung thudng gy anh hudng vé bénh
Iy mach mau nhé 8 nfo va rudt,doi khi ciing ¢ thé gap & than, phdi
va gan.

—  Thudng gap tan mAu, giam tidu cdu va giam dong mau.

- Diéu tri: duge k&t hgp nhiéu thé thite nhu dung thudce khang tiéu cau,
heparin, plasma déng lanh, mAu tudi, dextran, prostacyclin va doé1
khi phai cdt lach.

8. Diéu trj truyén tiéu cau

Truyén khéi tidu cdu cho nhiing bénh nhan giam va suy chitc niang tiéu
cdu dudge coi 12 bién phap tién bd. Nhung theo qui luat chung néu réi loan c6
lién quan téi tiéu thu tiéu cAu ting ma truyén tiéu cau thi it c6 1gi. Mot s6
bénh gidm tidu cAu tu mién hodc mién dich ma truyén tiéu cdu thi khéng co
hiéu qua, nguge 1ai ¢6 hai.
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17

TRUYEN MAU VA CAC TAI BIEN

Dé Ngoc Lam

|. DAl CUONG

Viée phat hign duge cac nhén mau 3 dau thé ky nay da 12 co s6 cho phat
trién va ap dung rit nhiéu trong truyén mau, Truyén mau va chc san pham
chia mAu rit cAn thiét cho ngoai khoa, hoi stic ndi khoa, cho huyét hoc. Nhiéu
bénh nhan da duge citu s6ng do truyén mau va céc san phdm mau. Tuy nhién
truyén mau van con nhitng nguy hiém va cac phién nan cé khi nguy hiém dén
tinh mang bénh nhan nba truyén nhim nhom méau hodc lay nhiém vi khuén,
virus viém gan ky sinh trung, sot rét, giang mai... nhat 1a HIV.

Chién luge truyén mau hién nay ludn luon khong thay déi nham dat hiéu
qua cao nhit va it nguy hiém nhit d6 13 khéng lam dung truyén méu va cac
san phdm méu. Chi truyén mau khi that cin thiét, ting cudng truyén méu
ty than, truyén mau hoan héi va pha lodng mau dé tiét kigm mau va tién
c¢lia cho bénh nhan, tranh duge cac bién chitng va cac bénh cb thé bi lay do
truyén mau nhu da néu ¢ trén.

Il. CAC LOAI NHOM MAU

1, Hé théng nhom ABO

Hé thong nay dude xac dinh boi su co mit hodc khong cé mat trén bé mat
héng cdu hai loai khang nguyén A va khang nguyén B. Nam 1900
Landsteiner ngudi ddu tién tim ra hai chét nay va da chia chung ra thanh 4
nhém A, B, AB,O va ng thily rang:

~  Ngudi nhém mau A san xuat ra khang thé chong B

- Ngudi nhém mau B san xuit ra khang thé chong A

~  Ngudi nhém mau O san xuAt ra khang thé chéng Ava B

—  Ngudi nhém méu AB khong san xuit ra khang thé nao ca.
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Bang 17.1: Bang tom tét

Nhoém mau A B AB Q
T§ 1& cAc nhém 21% 30% 6% 43%
Khang nguyén & hong cau A B A&B khong ¢6 A&B
Chéng B (B} | Chdng A () | khéng cé chéng | C6 chdng A&
Khang thé & huyét tuang A&B (0) (B}
Nhan héng cau A hosc O BhoacO | AB, A BhoicO O
Nhan huyét tuong AhodcAB | B hoac AB AB 0,AB hoac A

Ty 1¢ nhém mau clia ngudi Viét Nam hién nay 1a: Nhém A = 21%.
Nhém B = 30%, nhém AB = 6%, nhém O = 43%

Ngoai cac nhém méu chinh, ching ta con thdy mét s cdc nhém mau
phu khac trong hé ABO

Nhém A con co Al, A2,

Nhoém O nguy hiém: vi ho ¢6 cac khang thé midn dich nén khi truyén
mau dé c6 hién tugng két hgp khang nguyén, khang thé.

Dé xac dinh cdc nhém mau nay nguoi ta dung hai nghiém phéap:

1) Dé xac dinh khang nguyén ¢ héng cdu ding Test Beth - Vincent.
2) Dé xac dinh khang thé & huyét tusng ding Test: Simonin
2. Hé thong Rherus

Niam 1939, Landstemer va Wiener di tim ra hé théng nhém mau Rh
bing cach 13y héng cdu loai khi Macacus Rhesus truyen nhiéu 1an
cho tho, sau d6 14y huyét thanh tho tron véi héng cdu ngudi thi cé
hién tugng ngung két, nén duge goi 1a khang nguyén Rh. Su khac
nhau ¢¢ ban giiia hé thong nhém méau ABO 13 khang thé tu nhién,
ngugde lai khang thé hé Rh 1a khang thé mién dich. C6 nghia la chi
xut hién khang thé khi ta truyen mau Rh khac nhém, khang thé
nay sé tang dan & cac lan truyen mau sau, dén khi lu(:ing khang thé
du gdy ngung két héng ciu thi sé c¢6 phan Ung gidng nhu truyén
nham nhém mau hé théng ABO.

3. Cac nhém mau khac

Nhém mau A, A,, B,, B,, nhém mau MN, P.Ss
Nhoém Lutheran, Kelle, Lewiz, Duffy, Kidd...

ll. CAC HANG SO BINH THUONG CUA MAU
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pH: 7,3 - 7,42
Thé tich mau: + Ngudi 16n: 7% trong lugng cd thé hoac 75 - 80ml/kg

+ Tré méi sinh: 80ml/kg



+ Tré dé non: 90ml/kg

Hemoglobin: Nam 8 - 10mmol/l (13-18g/100ml)

Nit 7,5 - 9,3 mmol/1 (12-16g/100m]l)
Hematocrit: 40 - 45%
Hong cdu: 4.000.000 - 4.500.000/mm®
Bach cau: 8.000-9.000/mm®
Tiéu cdu: 200.000-300.000/mm’
Cac yéu t& déng mau, fibrinogen, yéu t6 V,VII, VIII, 1X,X va XI...

IV. CAC DANG MAU BUGC SU DUNG

1. Mau toan phéan: 142 mau c6 day du cac thanh phin hitu hinh va plasma
cting cac chat cé trong mau: nd gdm mau tudi va mau dy trit.

1.1. Mdu tuoi: 1a mau 14y ra va dugc su dung ngay trong vong 6 gid.

1.2. Mdu dv trd: 14 mau 14y ra dugde du tr@ vao chai c6 chat chong dong CPD
(Citralphosphat - dextrose) hoic ACD (Acid - citrat - dextrose) theo ti 1& 1/4
va dugc dy trit trong tu lanh nhiét do 4°-8° C. Hién nay mau c6 thé dit 21 -
35 ngay va téi 43 ngay khi du trit & 1° - 6°C.

Cdc bién déi ctia mdu du triz:

Tiéu cAu: phan 16n sé bi ph& huy trong vong 24 gid.

Bach cau: sau 24 gi¢ da bi phan huy téi 30%

Héng cdu: sau 21 - 28 ngay bi v hong cau

pH sau 2 tuan: 6,5

Huyét tuong néu du trit > 3 tuan thi chi con 10 - 16% y8u t6 V va VIIL

Trong do6:

+ YéutdV:4-7gidcon 10-20%

+  Yéu td VIII: 9 - 18 gid con 30%

+ Yéutd XI 2 - 5 ngay con < 25%.

Pién giai:

+ K’ lic ddu giam do chay tU ngodi té bao vao trong té bao, vi
dextrose uu truong. Sau 15 ngay thi K ting do chay tit trong té
bao ra ngoai t& bao, néu truyén nhiéu sé lam K* ting.

Na® thudng giam do chay ti ngoai t€ bao vao trong té€ bao
Glucose mau thudng gidm sau ngay thit 5 va chuyén thanh acid.
pyruvic va acid.lac tic.

2. Hang ciu ¢d dic: (hong cau khé)
L&y mAu toan phan réi loai bd phin huyét tudng va cdc thanh phan hitu
hinh khéc, sau d6 dung phin héng cdu con lai dé truyén: thudng dung cho
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bénh nhan thi€u mau man tinh, thi€u mau cip nhung thé tich tudn hoan
khong thiéu (Leucocemie, suy tdy...)

3. Hong cdu rira

L&y riéng hong ciu ra ria sach bang dung dich sinh Iy & dung trong cac
bénh ly vé& mau, nhat 1a thi€u mau huyét tan, trong bénh 1§ néi khoa, nhi
khoa...
4. Tiéu cdu dam dic

Dung trong cdc bénh xuit huyét do gidm tiéu cdu, ung thu mau, suy
giam mién dich mau, s6t xuit huyét, CIVD v.v...
5. Bach ciu ¢ dac

Dung trong cac bénh suy glam bach cAu do bénh v& mau va suy g'lam
mién dich, ngoai ra con diung dé truyén trong truong hgp nhidm trung 4
bénh nhan bi bénh bach ciu (leucocemie), diéu tri bing hoa chat v.v...
Nhung sut dung loai nay hién nay it dung.

6. Plasma

Vi ¢6 téc dung dé nudi dudng, duy tri thé tich tuin hoan nhd cé ap luc keo,
cé khiing thé va cac yéu t& déng mau, nén duge su dung nhiéu trong cac
trudng hgp chén thuong: réi loan déng mau & cac bénh bam sinh (thidu hojc
khong c6 y&u t6 V, XI, XII, X, VIII ) hogc CIVDv.v...Nhung day cfing 14 nguy
cd cao dé lay bénh viém gan do virus va HIV.

V. CHI BDINH TRUYEN MAU

1. Ngoai khoa
— M4t mau nhiéu vi:
+ Chén thudng: V3 tang dic: gan, lach, than, cac vét thuong mach
mau hode da chin thuong v.v...
+ Do mé: mé cit gan, mé tim, CEC, m4 so ndo, than v.v...
Rol loan déng mau do m&t mau nhifu, da chan thuong, nhidm
trung, nhat 14 nhiém trung huyét, truyén nhim mau v.v...
+ Chay than nhén tao v.v...
2. Noi khoa: thiéu mau do céc bénh:
—  Suy than man tinh
-~ Bénh vé& mau:
+ Hémophilie:
. A: thiéu yéu t6 VIII
» B: thiéu yéu to IX
« C: thiéu yéu t& XI
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+ Hémogénie
- Réiloan déng mau do cac bénh vé& mau hodc chdy mau
—  Cudng lach, thiu mau Bierner (HC to va B 12 mau {)
- LAam sang: Da xanh, niém mac nhot.
+ HC < 2,5 triéu X .
bénh tim nhiém
+ Ht < 30%, Hémoglobin < 10g d61 véi ngudi gla,
triing niang. Con nhitng bénh nhén kbéac thi dé Ht <21%, Hb < 7g
hu bach cau, tidu
Ngoai ra con phai xem Cac thanh phan khac clla mau n
cau, Erotld mau I\);v dé ¢6 chi dinh truyén cac thanh phan thich hdp cho
bénh nhan.

VI. NGUYEN TAC TRUYEN MAU

1. Vdi nhém ABO

Vi ¢6 phan {ing giiia khang nguyen va khang thé ca mau ngu(il cho va
ngudi nhan din dén hau qua trdm trong 1a gdy dong vén, tan mau cua ngudi
nhﬁn va ¢ the chet nguoi. Do d6 dui truyén mau dang nio (toan phén, héng
ciu cd dic, tidu cdu tinh khiét...) cling phai truyén cung nhém, tic 1a "khong
@€ khang thé va khang nguyén tudng Ung gap nhau trong maiu ngudoi nhan
t6t nhat la truyén citng nhom.

— Mau A cho nguéi ¢6 nhém mau A
- Mau B cho ngudi ¢6 nhém mau B
-  Mau O cho ngudi c6 nhém mau O
—  Mau AB cho ngugi ¢6 nhém mau AB

Nhung thite t&€ ngudi ta c6 thé 4p dung mot nguyen tic long léo, hoa hgp
tuong d61 néu khéng ¢6 mau cung nhém dé truyén: "ditng dé huyet tuong
ngudi nhéan lam ngung két héng ciu ngum cho, nhung ¢6 thé d€ cho huyét
tuong ngudi cho lam ngung két héng ciu ngudi nhan khl ta truyén s6 lugng
it". B4l vi khi ta truyén mau khac nhém thi hong cdu sé bi ngung két bdi
huyét tuong. Nhung hién tugng ngung két chi xay ra khi khang thé nhiéu
qua so v4i khang nguyén. Nguge lai ngung két s& khong xay ra khi khang
thé trong huyét tudng qua it so véi khang nguyén. Vi thé chiing ta cé thé
truyen nhém mau O cho nhitng bénh nhin mang nhém A, B, AB nhung véi
$6 lugng khéng nhiéu. Khong truyén qua 250m! va phai truyén thiat cham,
thuc t& lam sang c6 thé truyén khoang 500ml - 1000ml, tie 1a khoang 1%
trong luong ca thé.

Vi du: - Ngudi 30 kg thi truyén 300ml
-Ngudi 50 kg thi truyén 500ml

Cuang nhu vay ta ¢6 thé truyén nhém mau A hoéc méu B cho ngIIdl mang
nhém méau AB véi s§ lugng nhu trén. Theo bang tom tét ta c6 thé két luan:
nhém mau O c6 thé truyén cho tat ci cac nhém méau khéc nén ta gol 14 nhém
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cho phd thong. Nguge lai nhém méau AB nhan tit ca cac nhém khac nén duge
goi 12 nhém mau nhan phd théng

Ngudi AB - truyén A hoic hdng cdu khéi A (tranh khang thé chéng A1)

Q/\A,
N

Chl y8u véi nhém Rh (=), nhém nay cé khoang 15%. Khang nguyén cua
hé Rh thi nhiéu, trong d6 dang luu ¥ 6 loai sau: D, C, E, ¢, d,e. Nhitng khang
nguyén nay c6'thé két hgp khac nhau trén mang h6ng cau. Nhiing ngudi
mang khang nguyén D la nhém Rh (+), nguge lai néu khéng cé khang
nguyén D 1& nhém Rh (). Nhlmg khang thé bdm sinh chdng Rh thyc t&
khéng ¢ ma chi ¢ dang mién dlCh d6 1a su két hgp gida khang nguyen va
khang thé. Vi vay chiing ta vAn phai tén trong nguyén tc 1a truyén clng
nhém, c6 nghia 14 Rh (+) thi truyén cho nhém Rh (+) va Rh (=) thi truyén
cho nhém Rh (-). N&u khéng, né cling s& gay bién chitng nhu nhém A,B,0
cho cac 14n truyén sau. Tuong ty nhu phan ing cia me 481 v4i thai nhi ngay
cang nang thém néu gifta me va con bat ddng nhém mau (Rh (+) va Rh (-)) &
cAc 1an c¢é thai sau.

MO
. B
2. Nhém Rhsus: 1)

VIIl. TAlI BIEN TRUYEN MAU

Nhiing phién nan va tai bién trong truyén mau thi nhiéu, mic dd ning
nhe phu thudc vao s6 lugng mau truyén vao va tinh trang bénh nhén lic 6.
Nhin chung ¢6 hai leai:

Tai bién do bat déng nhém méau lam tan mau do sy két hgp khang thé va
khang nguyén (incompatible)

Céc tai bién khong do bat ddng nhém mau nhu: nhidm trang, nhiém doc
V...

1. Phién nan va tai bién do bat dong nhém mau (incompatible)
1.1. Bat déng nhom méu A,B,O do truyén nham nhom méu
1.1.1. Sinh ly bénh:

D6 1a su két hgp gilta khang nguyén va khang thé tuong tng, lam ngung
két hdng cAu ngudi cho véi khang thé ngudi nhan. Rit hi€m c6 hién tugng
khang thé ngudi cho phan ung lai véi hdong cidu ngudi nhin ho#c nhiing
khang thé trong huyét tuong ctia ngudi cho lam tan hong cdu ctia ngudi cho
khac (khi ngudi nhan phai nhin mau cta nhigu ngusi cho khac nhau). Két
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qué su k&t hgp nay c6 nhidu mic 46 khac nhau tuy thuge vao khéi lugng
mau truyén vio, sy phat hién tai bién sém hay muén ma né giy ra sy tan
mau trong 10ng mach (vé héng cdu) it hay dit di, véi biéu hién ciia tinh
trang shock do gidi phong Hb va cac chit trung gian (Bradykinine, hoat
dong clia b thé...) cung véi s xudt hién Hb trong mau va nude tiéu, réi loan
dong mau va suy than v.v...

1.1.2. Triéu chung fam sang: chia hai loai:

e Né&u bénh nhan tinh:

— Trong khi dang truyén mau bénh nhén rét run toan thén, nhic dau,

mét moi, kho chiu...

_  Kéu la hoang hét, dau lung va dau thét lung hai bén (viing than) rit

dit doi.

—  DBudn nbén va nén

_  Xuat hién shock biéu hién tim tai, thé nhanh, va md héi, huyét ap

tut, mach nhanh nhé khé bét...

~  N&u dang mé thi: mau den chay din ra chd mé khong dong do rdi

Joan dong mau.

—  Sau 30 phiit: théng dai nude tidu ¢6 huyét sic to.

_ 3 gid sau: xufit hién vang da vang mét (Hb - Bilirubine)

_  Bénh nhan c¢6 thé chét vi shock hoédce truy tim mach hoéc do hon mé

vi suy than chic niang roi suy than thuc thé (véi cac tridu ching dac
hiéu cia né)

e N&u bénh nhan dang giy mé toan thé:

Ty nhién tut huyét 4p khdng c6 nguyén nhén, mau den khéng ddng chay
din ra 6 v&t md, sau d6 ciing xuat hién vang da, vang méit va nude tiéu c6
huyét séc to...

1.1.3. V& xét nghiém:

Khi soi kinh hién vi thay hdng cAu bi ngung két va v3, c6 hoi chiing déng
mau lan toa.

Co bidu hién cla réi loan dong mau. Déng mau rai rac trong long mach
(CIVD)

Tidu ciu < 100.000mm3, mau chay (TC) kéo dai > 14 phiit, test ethanol (+),
PDF (sian pham thoai hoa cta fibrin) (+). Test De Dimer (), fibrinogen
giam, gidn d6 dong mau (TEG) ¢6 hién tugng téng dong, nude tiéu c6 Hb.

Né&u bénh nhan chét: khi mé xac s& thdy c6 tdc cac mao mach va tiéu
d6ng mach ¢ cc tang.

1.1.4 Diéu tri: Ngay khi phat hién:

— Ngiing truyén ngay lap ttic va dua lo mau dang truyén dd xudng xét

nghiém dé kiém tra lai. |
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tao.

Truyén mau tudi ngay néu c6 hogc truyén méau toan thé.
Corticoid liéu cao: presnisolon, depersolon 100 dén 200mg/24 gid
Natribicarbonat 4,2%

An than: gardenal-Seduxen. Néu kich nhiéu phai cho bénh nhén ngu
bing thiopentan...

Loitiéu:  + Manitol 30% véi liéu 1mg/kg

+ Furosemid (Lasix)

Bao dam tét tudn hoan bing truyén huyét thanh hodc dung dich keo, tot
nhat vAn 1a mau tudi va cac loai Inotrop dé trg tim mach. Né&u c6 suy hé hap
phii thd oxy qua masque hoac dit ndi khi quan thé may.

Héparin: liéu lugng dya theo EmX/K cua TEG nhu sau
<10 mm ———» khdng cho heparin

10 - 15 mm ——p cho 0,5 mg/kg/24 gid -

15- 20 mm ___ lmg/kg/24 gig

20 - 256 mm —» 1,5 mg/kg/24 gio

25 - 30 mm —» 2 mg'kg/24 gid

30 - 35 mm —p 2.5 mg/kg/24h

+ >35mm ____, 3mg/kg/24h

+ + + + + +

Theo d&1 khi dung heparin

Duy tri: thdi gian mau dong (TC), thdi gian mau chay (T'S) gép 4éi luc
binh thudng.

Howell (thoi gian d6ng mau lai) gdp d6i binh thudng

TEG: r +k =50mm

Dinh lugng heparin trong mau = 0,2 Ul/1ml mau

Tiéu c¢iu > 100.000/mm?

Ngoai ra theo di test ethanol va fibrinogen

Néu bénh nhan suy than, vo niéu thi loc than hodc chay than nhén

1.1.5. Dé phong:
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Thuc hién nghiém ngat cac quy dinh vé truyén mau tit khau 14y mau,
x4c dinh nhém mau, nhén chai mau (etiquet), bao quan v.v...tranh su
nhAm lan.

Ch? linh méu d& truyén cho 1 ngudi 1 1an, khéng linh 6m dom, nhiéu
loai mau cho nhiéu ngusi mét lac.

Phai tht phan tng huyét thanh mAu theo phuong phap Beth-
Vincent: dung huyét thanh méu da bidt trude khang thé dé xac dinh
khang nguyén trén mang héng cau, bang cach tron huyét thanh mau



v6i mau ngudi nhan rdi dya vao hién tugng ngung két hay khong.
ngung két dé ta co thé xac dinh duge khang nguyén trén mang hong
cdu, tdc 1a xac dinh duge nhom mau.

Bang 17.2
Nhém Anti A Anti AB AntiB
A + + -
B - + +
AB + + +
0 - - -

—  Phai thyc hién phudng phap héng cAu mau cia Simoni: dung héng cau
mAu da bist trude khang nguyén dé tim khang thé trong huyét tuong
ngudi nhan, bing cach tron hdng cdu miu véi huyét tuong nguoi nhan
va dua vao hién tugng ngung két hay khong ngung k&t dé xac dinh
khang thé trong huyét tuong nguoi nhan dé suy ra nhém mAau.

_  Phai thuye hién phan tng chéo tai giudng: Méc du da biét nhém mau
ngudi cho va ngudi nhan, nhung trude khi truyén méu bao gid cling
phai thi phén tng chéo d€ xac dinh sy hoa hgp gitta mau ngudi cho
va ngudi nhan bing cach: 14y hong cdu ngudi cho tron vdi huyét
thanh ngudi nhan va 1&y huyét thanh nguoi cho trén vo1 héng ciu
ngudi nhan trén lam kinh, sau d6 quan sat bang mét thusng hoac
kinh hién vi. N&éu khéng c6 hién tudng ngung két trong 2 16 thu thi
k&t luan 12 2 nhém mau hoa hgp (cing nhém mau) va c6 thé truyén
dudc cho bénh nhan.

1.2. Bién chtimg do truyén nham nhom Rh:

Cht y&u do nhém Rh (-), tic 13 truyén ngudi c6 nhém mau Rh (+) cho
ngudi Rh (-). Cing may ma ti 18 loai nay it: chau Au 15%, chau A khoang
1%. Khi truyén nham loai nay lan ddu thudng khong c6 phan Ung gi, nhung
ngudi ta nhan thiy phan @ng cang tang & nhiing 14n nhan mau sau vdi cac
triéu ching nhu truyén nhdm mau nhém A,B,O (tic 1a truyén nhidu lan)
hoiic do bit déng mAu me va con nén cé thai 1an sau ning hon l4n trude.

1.2.1 Coché:

Khi truyén 1in d4u khang nguyén & héng cdu ngudi cho sé kich thich
ngudi nhan sinh ra khang thé trong huyét tuong nhung chua dt phan dng,
nhitng lan sau truyén tiép s& lam co thé san xuét khang thé ting lén, mdt lic
nio d6 né da sic dé két hop gifia khang nguyén va khang thé, giy ra phan
fing huy héng cAu nhu nhém A,B,0 nhung trig¢u chiing thuong nghéo nan.

— 86t rét run

- Nhitc d4u
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- Vang da, vang mit, dai ra huyét sic t&
—  Thit test Coombs (+)
12.2, Piéu tri

— Khi phat hién duge: nging truyén ngay va mang di thit dé xac dinh
lai nhém.

- Corticotherapie

— Antihistamic: Dimedrol, Pipolphen...

— Lgi tidu: Manitol-Furosemid...

- An than: Gardenal, Seduxen

12.3. bé phong:

~  Kiém tra ky trude khi truyén theo quy dinh clia truyén mau

- Té&t nhat truyén cing nhém
2. Cac bién chimg khac
2.1. Bién chung do viém gan virus

Bién ching nay da dude biét tir 1au. Nhung chi ti 20 nam lai day méi xac
dinh dugc cac loai virus giy ra cac bénh nay: gém loai viém gan virus A,B
{non A, non B) va hién nay la viém gan C nhg tim thiy khang nguyén
Australia ndam 1965. Mac di ¢6 nhiéu k¥ thuat hién dai dé phat hién cac loai
virus gAy bénh nhung ty 18 viém gan virus sau truyén mau con chiém 2 - 17%.
2.1.1. Viém gan virus A:

Do loai Flavirus gdy ra, n6 duge phat hién nhd test ELISA, qua test nay
di tim dudc khang thé chéng VHA sau khi phat bénh 20 tuin va mat di sau
4 nadm néu khdi bénh. Ngude lai né tén tai mai mai khi bi man tinh va dan
dén xd gan, suy gan, ung thu gan, loai nay khéng truyén qua dudng mau.
2.1.2. Viém gan virus B:

— Do loai virus DNA phat hién tit nim 1965 ¢6 cac tinh chat sau:

— O vd cha virus c¢6 khang nguyén bé mat (HBs) phat hién duge tir 4
tuan trude khi ¢6 céc tridu ching lam sang, mat di sau 1 - 4 thang
néu khoi bénh. Nguge lai, néu bi viém gan man tinh thi sé tén tai
vinh vién. '

- Khang nguyén viém gan virus B (Hbe) né c¢6 cung véi khang nguyén
HBs § giai doan ddu clia bénh. Khi bi man tinh néu khang thé chéng
Hbe xudt hién thi bdo hiéu sy giam cua khang nguyén HBs.

- Khang nguyén dang nhén: (HBe - Co re = noyeau) loai vi khuén nay
khéng luu hanh trong mAu ma phat trién trong gan. Khang thé
chﬁ'n\g HBc xu4t hién trong huyét tucng tit 4-5 tuan sau khi c6 HBs
va ton tal ca doi.

— Triéu ching:

+ U bénh 30-120 ngay
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+  Co6 thé c6 vang da
+ Thudng chi c6 50% s bénh nhan cb tridu chiing. Néu khong diéu
tri tich cyc & bi man tinh dan dén xd gan va K.
2.1.3. Viém gan virus khong A - khong B (viém gan virus C:)

Thoi gian @ bénh khodng tit 2 dén 7 tudn, dbi khi téi 20 tuén. Su biéu
hién 1am sang da s khong ¢6 triéu ching, ¢6 thé ¢6 vang da nhe, kin dao,”
st nhe, dau ha sudn phai, &n kém v.v... Khoang 50% s& bgnh nhan chuyén
sang man tinh va 20% chuyén thanh xd gan va ung thu gan sau nhiéu nam.

_  Dé dé phong méc bénh nay do truyén mau, ching ta ding hai test dé

phat hién nhung khong dic hiéu.

+ Dinh lugng Alamin-amino trasfersse (ALAT), nfu két qua cao hon hai
1in binh thudng thi khéng truyén.

« Tim khang thé chéng HBc, néu dudng tinh thi s& ¢6 nguy ¢d truyén bénh
nén khong truyén mau nay.
2.2. Nhiém bénh Cytomegalovirus (CMV)
2.2.1. Nguyén nhan: do loai virus DNA cung ho vi loai virus Herpés. N6 gay
bénh chi y&u & bach cdu hat va dai thyc bao. Ngudi ta phat hign duge khang
thé chéng CMV & miu ngudi mang bénh. Nhung két qua dudng tinh chi 50%
con 20% am tinh méc du c6 mang loai virus nay.
2.2.2. Triu chung: thoi gian 0 bénh tu 1-2 thang, khi phat bénh ¢6 nhitng
triéu ching sau: '

_  86t, dau co, viém phé€ quan va phi.

—  Viém hé théng hach: sung, nong, do, dau.

- R&iloan tiéu hoa

Xét nghiém mau:

+ Phéan lap duge loai virus nay
4+ Tim thay khang thé chéng CMV & mau, ¢ nudc tiéu va cac dich
tiét khac.
3. Truyén mau bi nhiém triing:
3.1. Nguyén nhén:

Do truyén mau bi nhiém trung: ¢6 thé do lic 14y mau, do bdo quan mau,
do phuong tién 14y mau khong dugc v tring t8t v.v...

3.2, Triéu ching:

Bidu hién shock nhiém khuin do vi khuén trong méu gay ra, néu khéng
dugc chudn doan va diéu tri kip thoi s& dan dén suy da tang.

_ S8t cao, rét run 39°-40°C, truy tim mach (mach khong bit dudc,

khong do duge huyét ap v.v...)
_  Vang da 10% hodc cac v&t xam da (marbrures cutanée)
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— Lanh céc dau chi
~ Suy thén, dai it, v6 nidu, phi toan than.
—  C6 thé c6 roi loan dong mau CIVD.
Xét nghiém
+ Ciy mau c6 thé thay vi tring
+ Ure mau T, bach caut, Créatinint.
Xét nghiém lo mdu:
+ C6 hién tugng v hdng cau.
+ Mau vén cuc
+ Co thé ¢6 mui théi trong chai mau
Diéu tri
+ Khang sinh liéu cao
+ Corticoid
+ Chong shock: truyén dich, mau, thude trg tim, thusc co mach...
+ Lgi tiéu va héparin
4. Sot rét

Do trong mau ngudi cho ¢6 ky sinh tritng sét rét: da s§ la loai
Plasmodium Falciparum 80% sau dén Plasmodium Vivax.

Triéu ching:

+ S0t cao, rét run, va md héi, thuong ngay mét con hodic 2-3 ngay 1
con, thudng theo gio nhat dinh...

+ Lach to.

— Xét nghiém: soi méu tuoi (giot dan, giot dac) lic dang con s6t c6 thé
th&y ky sinh trung st rét.

Diéu tri
+ Cloroquin 0,1 x 5 vién/24 gig.
+ Quinin 1,5 - 2 g/24 gi¢ — uéng; nivaquin; Halfan.v.v.
+ Delagyl 0,25 x 4 vién/ngay — udng; Paludrin
5. Giang mai:

La loai xodn khuén Pallidum c6 trong méau ngudi cho. Néu truyen mau
tudi thi ty 1é bi bénh cao hon mau dy trid vi xoén khuin nay sé chét ¢ nhiét
do 4°C trong 4 - 5 ngay. Vi vay dé tranh lay bénh pha1 thit mau truée khi cho
méau bing test Treponemic (bat déng xoin khuén) néu sau khi thiu phan ting
ngung két (VDRT, VDRL Charbon) ma (+) thi khéng truyén mau nay...

6. SIDA sau truy@&n mau
Bi mic SIDA sau truyén mau dudc dinh nghia nhu sau:
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Néu bénh nhéan bi SIDA ma khéng ¢6 mdt nguyén nhan nguy hiém
nio ¢6 thé gy bénh nay (nghién hit, déng tinh luyén ai v.v...) nhung
¢6 nhan mAau mét 1An hode nhiéu lan trude d6 5 nam.

Ty 1& mic SIDA do truyén méau chi€m 3,7% téng s6 ngudi bi SIDA, &
tré thi cao gdp déi (11,6%), cac bénh nhan Hémophilie thudng cé ty 1é
cao do phai truyén mau va cac ch& pham clia mau nhiéu lan.

Triéu chitng:

Thé trang ching suy nhuge, st kéo dai, khéng rd nguyén nhan.
Sut can.

Bi cac bénh vé hé hap: viém phdoi, ph& quan v.v...

Réi1 loan tidu hoa kéo dai khéng rd nguyén nhin

N&i hach va cac nét § da

Xét nghiém: dung test ELISA néu dudng tinh 1a bi SIDA. Vi phuong tién
va hoa chit con han ché nén vin bd sét bénh § giai doan clia s8.

Diéu tri va phong:

Chua c6 phuong phap diéu tri dic hiéu

Dung loai thude AZT € tic ch& sy phat trién ciia virus SIDA
Diing khang sinh d& chéng bdi nhiém...

Truyén mau v.v...

Phong bénh:

Han ché khéong nén truyén mau néu khong cin thiét

Phat trién phuong phép truyén mau ty than

Dung phudng phap pha loAng mau.

Dung cac san phdm mau 6n dinh: albumin v.v...vi né duge diét virus
trudc khi dung.

Huyét hoc: phai xét nghiém hang loat d8i véi ngudi cho mau, néu (+)
phai loai bo.

7. Tai bién do toan mau:

Vi mau dy trdl ¢6 dung dich ACD nén pH thudng thép vi vay khi truyén
nhanh sé giy toan mau cho bénh nhan; véi cac triéu chiing thd nhanh, hén
mé, ¢6 thé truy tim mach, xét nghiém khi mau pH giam.

DPiéu tri: ding dung dich kiém: Natribicarbonat
8. Tang K’ trong mau: do truyén nhifu mau dy trit (vi K* trong t& bao ra
ngoai té bao).

Diéu tri:

Lai tiéu
HTN 20%
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—  Insulin
-~  Kayexalat 50 - 100g thut hau mén hoic g x 2 lan/ngay/udng
9. Rdi loan déng mau:
Khi truyén nhiéu mau dy trad sé gay ro1 loan déng mau do bi pha loang
v mau dy tri ¢ it hoac khéng cé tiéu ciu, giam va mit hét cic yéu td dong
méu, mat calei, mat tién sdi huyét v.v...
Didu tri: truyén mau tudi, tiéu cau, bd sung calci v.v...
10. N&u truyén mau nhanh, nhiéu qua mirc sé gay ra:
— Ha than nhiét do mau dé trong ti lanh, cAn 1 &m mau trude khi
truyén.
- Ngb dbc citrat (mat Ca++) do d6 khi truyén > 500 ml méu du tri thi
nén cho caleichlorua 1 - 2.
~  Phan ng rét run, ndi mén, ngda: diéu tri bing khang histamin va
corticoid.
- Phu phdi cdp - suy tim: didu tr{ bing: rit mau, trg tim, an than, lgi
tiéu.

KET LUAN

Hién nay nhu ciu truyén mau vin con nhiéu dé phuc vu cho ngudi bénh,
viée dap ung nhu cAu nay cin phai c6 ngan hang dy trit mau dé van bao
ddm khéi lugng mau ma tranh duge cac bénh khi truyén mau.

Nhiing v&n dé tai bién va lay truyén bénh trong truyén mau van con
nhiéu nguy hiém, do d6 khéng nén lam dung viéc truyén mau ma can tiang
cuong truyén mau ty than, pha loAng mau, hodc truyén mau tiing phan khi
thay that can thiét.

ll. CAC CHAT THAY THE MAU

1. Muc dich

Truyén dich trong gdy mé héi sitc muc dich bdo dam khéi lugng tuan
hoan dé tudi mau cho cac td chiic va t& bao cua co thé.

St dung cac dich thay thé mau véi hai 1§ do sau: khong du mau dé
truyén, khong thé hoiic khéng cin thiét phai dung mau dé truyén.

Do tudn hoan mau c6 kha nang tu diéu chinh dé giit duge khéi lugng mau
luu chuyén va giai phéng oxy td chitc nén c¢6 thé udc chitng néu mét it
(<500ml) thi c¢6 thé khong phai truyén mau ma dung céc loai dung dich khéac
nhau @€ thay thé méau, thong thudng duy tri Hematocrit khoang 25 dén 35%.

Mot s& bénh nhén c6 nguy co suy da tang sau da chin thuong bi sdc thi
viéc sit dung cac dung dich keo la cin thiét.
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2. Cac loai dich thay the
2.1. Cdc dung dich keo: :
Dudgc su dung d8 didu tri trong céc trudng hgp saw:

Choang chin thuong.

Nhidm trung giy séc nhiém trung.

Hoi ching suy hd hap 6 nguoi 16n (ARDS — adult respiratory distress
syndrome).

Phu néo, bong nang.

M4t méu c&p tinh do cac bénh Iy ndi khoa hodic do mé xé chdy mau
nhiéu.

2.1.1. Cac dung dich keo 13y ra tu mau

) Huyét tuong'khé: Bing cach 14y mau cha nhiu nguoi rdi dem cd dic
bing phuong phép sinh hoe - quay ly tdm - gay boc hoi roi déng chai, khi
diing s& pha v6i huyét thanh @€ truyén.

Uu diém:

Gitt duge cac yéu t6 dong mau VIII, V, VII va Fibrinogen...
C6 ap luc keo 16n nén gid duge nude trong long mach va hut nude vao
1éng mach do d6 gilt duge huyét a4p bén lau.

Nhuoe diem:

Vi phai 14y méau cha nhidu ngudi gop lai nén nguy co bi viém gan
ho#c HIV cao.
Bao quan khé khin, khi bi déng vén néu dem truyén sé gay sdc.

b) Huyét tuong déng lanh (Plasma frais congele). 14 loai huyét tuong tudi
duge bao quan § nhiét do (-20° d@én -30°C) mdi tii chita khoang 200 hoac
300ml, gdm céc thanh phan sau:

10-13 g protein (albumin, globulin...)
150-160mmol Na*

3mmol K*

Cac y&u t& dong mau: 1LV, VIILIX XLXILXIIL...
Khoang 600mg Fibrinogen

Nuée - Dién giai

21mmol citrat

Huyét tuong dong lanh duge tach tit mau toan phén réi dem déng lanh &
nhiét 46 — 30°C, thdi gian duy trit khodng 1 nam. Khi st dung né phai ngdm
trong nude Am 37°C va phai sit dung trong hai gio sau kin ngam néng. Tuy
nhién can dé phong ¢6 thé c6 khang thé chéng A hoac chéng B, nhat la khi
phai dung nhiéu.
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Uu diém:

- Giit dugc cac thanh phin cta huyét tuong va cac yéu t6 dong mau

— Do c6 ap luc keo manh nén giit duge nude trong long mach va hut
nuée vao trong long mach do d6 duy tri duge huyét ap.

Nhuoge diém:

~ (6 thé truyén virus viém gan virus A,B,C...

Nhiém virus HIV (1/125000-1/250000 don vi)

C6 thé truyén bénh giang mai, s6t rét...

Ngb doc citrat néu truyén nhiéu.

¢) Dung dich albumin: La loai dung dich c¢6 tu 575 dén 600 acid amin véi

trong lugng phan ti 66000-69000 Daltons v6i cic thanh phén khac nhu
Na*, K*, Mg'...

Tac dung:

— Duy tri ap thdm th&u huyét tuong bing cach git mitdc va kéo nude

vao trong long mach.

—  Cung cip céc acid amin va dién giai khac.

Khi tiém vao co thé ching phan phdi cham, khoang 40% véao 1ong mach
va 60% vao t6 chtic k&, ¢6 thdi gian ban huy khoang 20 ngay.

Chi dink: Diéu tri khi m&t mau nhiéu hofc mét huyét tuong cdp (chay
mau, béng nang...), suy gan, suy than, suy dinh dudng.

Nhuge diém: C6 thé gay soc phan vé.

Trinh bay: Chai déng khoang 50 hodc 100ml véi nong d6 4% hoac 20%.
2.2. Cdc dung dich keo téng hop.
2.2.1. Dextrans

Xuit phat tit nhém polysaccharid nho loai vi khuén Leuconostoemesen-
teroide B - 512. Hién nay ding trong 14m sang c6 hai dang dextran 40.000
va 70.000.

Khi vao ¢d thé sé bi dao thai hoan toan trong vai ngay, trong dé 40-60%
qua nude tiéu, khoang 5 - 20% qua phén.

Theo ¢ic nghién ctu thay rang 1 g dextran 40.000 sé kéo duge gan 30ml
nude, 1g dextran 70.000 s& kéo duge gin 20-25ml (1g albumin kéo duge 18-
20ml nudc).

a) Dextran 40.000: biét duge Rheomacrodex, Hemodex... Trong lugng
phén tit 40.000, néng d6 10%. C6 T 1/2 « 3 - 4 gid. Do c6 4p luc keo cao nén
giti duge nude va hut nude vao long mach lam tang khéi lugng tuan hoan do
d6 nén duy tri duge huyét ap.
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Thude dung d€ thay thé mau khi bi m&t méau, m&t huyét tudng, séc
nhiém trung, sdc tim, béng ning va dung dé pha loing mau...

Nhuoe diém: Truyén nhiéu giy réi loan déng mau, khi truyén nhidu do
giam ké&t dinh tiéu cdu, cé thé giy sdc phan vé, suy than nén chi giéi han
truyén 500-1000ml/24 gio.

b) Dextran 70.000: c6 biét duge marcodex gém hai loai dung dich két hgp
do6 la dextran 6% va glucose 5% tic 1a 1 lit dextran c¢é 50g glucose va 60g
dextran.

Tinh chdt. do c6 ap hic keo 16n nén giit duge nude trong 1ong mach va duy
trl duge huyét 4p déng mach, nén duge dung dé thay th& mau trong cac
trudng hgp mat mau nhiéu hodc dung dé pha loang mau.

Nhuoe digm:

+ Gay phan ing qua mén véi cac triéu chiing man ngia, rét run,
truy tim mach v.v...
+ Do lam gidm két vén cla tiéu ciu nén c¢6 thé gay réi loan dong
méau khi truyén nhiéu (>1000ml) do d6 hién nay it dung.
+ €6 thé 1am suy than néu dung nhiéu, kéo dai.
2.2.2. Gelatin

Cac biét duge: Plasmagel, Plasmion, Heamaccel, Gelafundine ding dé
thay th& mau va huyét tuong, trong lugng phén ti 3500, ap luc keo cao nén
gilt nude va hut nudc vao 16ng mach dé duy tri huyét ap. C6 Ty, a 4-5 gid,
dac thai hodn toan qua thén trong vai ngdy, 10% qua phén, ngudi ta thiy
rang 6 ngudl mit mau = 500ml! néu truyén dung dich Gelatin 500ml thi tao
duge cung gia tri nhu mau va sau 4 gid chi eon 250ml. Téc dung phu: sdc
phan vé.

2.2.3. HEA (Hydroxyethyl - Amidons)

Thuong cé trong lugng phin ti 450.000 hosc 250.000, ¢6 ap luc keo manh
nén giit nudc 1am &n dinh huyét 4p hon ca Dextran. Hién nay ding duéi hai
dang 6% va 10%. Khi truyén vao cd thé c6 tac dung duy tri huyét ap tot do
gilt nue va hit nude vao long mach va duge dao thai qua than 1a cha yéu,
mdt phin qua duong tidu hoa.

T4c dung phu: Cé thé giy s6c phan vé

Gdy r6i loan d@6ng mau khi truyén nhiéu do bi pha lodng yéu td déng
mau (I va VIID) va gidm két dinh ciia tiéu cau.

Ting amylase mau (vi khi vio HEA + 1 o amylase dé tao nhanh Macro
amylase chit nay than dao thai kém).
3. Dung dich tinh th&: gdm cac dung dich man ding va uu trucng, c6 tac
dung cung cdp nude va dién gial trong cac trudng hop bi mat mau, mat nudée,
huyét tuong...
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3.1. Dung dich natriclorua dang truong 9%o va dung djch Riger lactate

Cac dung dich nay c6 thanh phan gan gidng nhau nhu huyé&t tudng (Na+
130mEq/l; CL 108, K+ 4,02, Ca++ 1-3; Lactase 28 - 30 mEq/D). Khi truyén
vao co thé mau rdi thoat ra long mach vao gian bao do d6 tuy ¢6 cai thién
duge huyét ap nhung khéng duy tri duge lau vi vay thudng phai truyén
nhiéu nén ¢6 thé gy suy tim, phu phéi cip v.v...

Theo cac nghién ctu: & ngudi khoé khi truyén 1 lit R.lactat sé lam tang
thé tich mau duge 190ml, con & ngudi thifu khdi lugng tudn hoan tudn hoan
thi khi truyén 1 lit R.]Jactat thi ting thé tich mau duge 300ml. Vi vay khi ba
dich thudng m&t 11it mau thi truyén 3 lit dich.

3.2. Dung dich mudi uu truong:

NaCl 7,5% la hay dung nh&t (1 lit ¢c6 76g NaCl), ngoai ra con loai 10%
hodic 20%. Trén thyc nghiém va thyc t& thay ring dung dung dich nay hiéu
qua hon dung dich Rlactat, giam phu néo, giam ting ap luc ndi so hon dung
dich ding truong, giy tédng nhu déng rudt sau mé. Cac dich nay thuong
dung dé didu tri béng ndng, sdc chén thuong...

3. Dung dich dudng:

Gdm cac dung dich ding truong va uu truong, khi vao co thé dudng sé
duge chuyén hoa thanh ning lugng, cdn lai nudc sé tham gia vao khoi
lugng tuidn hoan nghia 1a bit khéi lugng tuan hoan va cung cip ning lugng
cho ¢d thé.

4.1. Dung dich duong (Dextrose) déng truong 5%, 5,5%

Khi truyén vio cung cdp nude cho khél lugng tuén hodn la chinh nhung
sau d6 né thoat khéi thanh mach nhanh nén khéng duy tri huyét ap khi mat
mau, huyét tudng vi vay it dung.

4.2. Dung dich Dextrose uu truong 10, 20, 30, 50%..

Tuy theo tinh hinh tiung bénh nhin ma st dung ting loai cho thich hgp
(dung dich vu truong nén git nudc va hut nude vao trong long mach, tac
dung 1én dién thé mang t& bao tAng tai cyc nén cd tim va mach mau hoat
dong tot, do d6 duy tri duge huyét ap nhung khong bén vi sau khi dudng
chuyén hoa hét, nudc sé thoat khoi long mach vao gian bao.

Nhuoe diém: — ghy tang dudng mau nén phai két hgp v6i insulin

_ G4y viém téc tinh mach nén thudng tiém truyén cac tinh
mach to.

S dung: — dé nudi dudng qua dudng tinh mach.

— Bu khdi lugng tudn hoan tam thoi (<2000ml).
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18

HAN CHE TRUYEN MAU.PHA LOANG MAU
TRONG NGOAI KHOA

. Céng Quyét Thdng
I. MO DAU

Mot trong nhiing tién b chia Y hoc thé ky XX 13 viée tim ra cic nhoém
mau va ap dung truyén mau ddng loai cing nhém. Tién bé nay cing véi sy
phat trién cha chuyén nganh Huyét hoc, viée sin xudt ra cac san phim
riéng biét cua mau da gidp cltu séng rit nhiéu ngudi bénh dic biét trong
Ngoai khoa trong 20 nim vita qua. Tuy nhién syt phat trién cta truyén mau
ciing c¢6 nhiing han ché ctia né, vi né ¢6 nguy c¢ gy nén nhiing phan itng
mién dich c6 thé nguy hiém téi tinh mang ngudi bénh, ngoai ra truyén mau
con 13 ngudn géc gay lay truyén cac bénh nhiém khufdn va nhidm virus dic
biét la virus HIV, virus viém gan... cing gidy nén nhitng hau qua nghiém
trong. Vi vay trong khoang 10 ndm trd lai day c6 nhiéu céng trinh nghién
ctiu v€ truyén mau va cic tiéu chudn chia truyén mau, va cac ky thuat nhim
han ch& truyén mau dong loai va cac san phdm cia mau. Dic biét trong
ngoai khoa d6 1a 3 ky thuit: pha loAng mau tich cyc trong mé, truyén méu
tu thdn cach quing ¢6 chuong trinh va ldy mau truyén lai trong mé.

Trong bai nay chung tdi xin trinh bay v& mét s§ tidu chuén truyén mau
trong ngoai khoa va céc ky thuit truyén mau tu than dé han ché truyén
mau déng loai.

II. TIEU CHUAN TRUYEN MAU TRONG NGOAI KHOA

Néi téi tiéu chudn truyén mau trong ngoai khoa la déng thoi phai néi téi
cac mit lien quan sau diy:

- Han ché mat mau trong m8.

— Theo dbi chit ché lugng mau mat.

~  Ap dung k¥ thuat pha lodng mau déng thé tich va danh gid miic do

chép nhan cla ngudi bénh véi mic d6 pha lodng mau.

—  Ap dung cac ky thuat 14y lai mau mat trong m& va sau mé.

1. Han ch& mat mau
i Trong mé ddi héi phai ¢6 sy hgp tace chit ché giﬁé bac s1 gdy mé va bac si

md xé. Nguoi gdy mé phai chi § theo d6i mau mat & ving md va nang cao
vung méat mau 1&én cao hdn so v6i mic clia nhi phai va khong dude 1am can
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trd mAu tinh mach trd vé. Ngudi m& xé phai cdm mau k§ vang mé va néu ¢6
thé cho tiém thdm thudc co mach & ving md dé giam mat mau.
2. Theo ddi chit ché lugng mau mat phai thong qua hai chi s chinh 1a

— Theo ddi, do chinh xac lugng mau méit ra binh hiit, ra béng gac, mau

cuc, thAm ra ban mé.

— Theo dai bing xét nghiém hematocrite (micro hematocrit) 1am tai chd

sé gitip tiét kiém truyén mau.

Trong thuyc t& thudng xay ra hai tinh hudng hay gip sau day:

1. M4t mau chi trung binh, hematocrit vAn con duy tri ¢ mic > 30%. Nén
ap dung truyén cac dung dich nhu amidon (HAES 6%, 10%) hoic gelafundin,
hoiic dung dich tinh thé dé ddm bdo bu thé tich tuin hoan cho t6i khi
hematocrit = 25%, 14 mlic ma dai da s& cac bénh nhan ngudi 16n déu chiap
nhan duge. Chi trit ¢ cie bénh nhéin suy tim hay bénh mach vanh va tré nho
méi can duy tri hematocrit § mic t6i thiéu 13 30% va cin cé cac phudng tién
theo dai, dap Ung cua huyét dong lién tuc.

2. N&u mét mau 6 at nhanh chéng cén thiét phai truyén mau ngay hoic
héng cdu khdi, nhung mic &3 truyén vio 13 tuy thude vaoc mitc dd6 mau m4t
va hematocrit déng thdi véi bt thé tich tuin hoan bing cac dung dich cao
phan ti hodc dich tinh thé d€ duy tri hematocrit khéng < 20% trong qua
trinh md.

3. Trong tat ca cac trudng hdp, truyén mau hodc héng cdu khéi chi nén
tién hanh sau khi d& cAm duge chay mau bing ngoai khoa 1a t6t nhit, va
mic d6 mau va héng cAu khéi truyén vio chi cAn ddm bdo dat mic
hematocrit vao giai doan hdi tinh 13 30% la vita du, tit nhién ¢6 thay déi
chiit it tuy thudc vao thé trang ngudi bénh. Chi chi dinh truyén huyét tuong
tuci dong lanh khi ¢6 rdi loan déng mAiu rd trén lAm sang.

lll. CAC KY THUAT TRUYEN MAU TU THAN: (Autologue transfusion).

1. Pha lodng mau déng thé tich
Puge tién hanh bang cach trich 14y méu tinh mach clia ngudi bénh ngay
trude lic mé. Thé tich mau 14y ra dude tinh toan trudc va bu lai déng thai
bing dung dich cao phan ti hodc dich tinh thé sao cho mic hematocrit sau
khi trich mau = 30% va bénh nhan giit nguyén thé tich tuin hoan, binh én
vé huyét dong. Khi ngudi bénh mat mau do mé xé 13 mau di "lodng", mau lay
ra ban dau sé duge truyén lai cho ngudi bénh d6 sau khi da hét mat mau ngoai
khoa va ciing chi truyén dé duy tri hematocrit = 30% vao giai doan hdi tinh.
— Pha lofing mau ddng thé tich con c6 thé duge tién hanh don gian hon
14 khong ¢6 trich mau trude md ma chi b lugng mau mét trong mb