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Cao dang nganh
X¢t nghicm y hoe hode Cao dang nganh Ky thuit Xét nghiém y hoc

1. Hinh thai cac déng té bao mau (T1ong cdu, Bach cdu va tiéu ciu)
- Hinh thai dong hing céu
- Hinh thai dong bach ciu hat
- Céac gial doan truong thanh cua dong Lympho

2. Mau lang (Phuong phap thi ¢dng)

3. Co cyc mau déng

4, Dinh nhém mau hé ABO

. Binh nhom mau hé Rh(D)

L

6. Thoi glan Prothrombin
7. Chuyén hoa glueid

- Tiéu hda va hip thu Glueid

- Pace diém chuyén hda Glucid & cic mo
8. Chuyén haa lipid

- Tiéu hda va hip thu Lipid

- Dac di¢m chuyén hoa Lipid & mot s6 md
9. Chuyén hoa hemoglobin

- Tong hop Hemoglobin

- Thoal hoa Hemoglobin
10. Chuyén hoa nute va cac chit vo co

- Vai tro cua nude va cae chat vo co

- Di¢u hoa trao doi nude va cde chit vé co

- Réi loan chuyén hoa nude va cdc chatl vo co
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HINH THAI CAC DONG TE BAO MAU o

L. HINH THAI DONG HONG CAU . iy 4
1.1, Cae giai doan trudng thanh cha dong héng cdn’

Céc & bao dong héng cdu dude bibt héa tir t& bao goe van néng v phat
trién 18 £i6p nhau, 1a két qué ctia mgt qua trinh phan bao, Dong hong cdu sé
phét {ridn qua € gini doan: 5o HE :

— (Giai doan' 17 Ngtiyén tigén héng cdu (Proerythiéblagt)
- Gial doan 2: Nguyén héng cfu ua base  (Biythroblast bagophile)
- (riai doan 3: Nguyén hiing ciu da sie (Brythroblast pc'J'lylc'hrnmsjtl:ophﬂe)
(iat doan 4; Nguyén hong ciu uva acid (Er_ythfoblagt acidopl:ﬂlﬁ}
, ~ Giai dogn 5: Hong cu ludi {R&ticuldqﬁté)

- Giai doan 6: Héng cdu trwdng Lhanh (Erythrocyte)
1.1.1. Nguyén tién héng ciu (Proerythroblast)
- T4@ bao e6 hinh tron hay bAu due. Kich thude khoang 20 — 251m. Nhin

hinh trén 16n va chi€m khodng 8/10 t& bio. Ludi nhidm sic sang day, ¢
khuynh hudng ty thanh ting dam nho chita tit 1 dén 9 hat nhin,
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- Nguyén sinh ch#t bAt mau xanh duong rat dim va khong dong déu.
Ving tiép giap vdi nhan thuong it bdt mau v& tao thanh vong séng
quanh nhéan, '

— (i6i han t& bao ddi khi khdng dong d&u v tao ra nhitng gia tic.

~ Chiém tj 1& £ 0,6% 88 lugng t& bao tiy xudng.

1.1.2. Nguyén héng cdu wa base (Erythroblast basophile)

~ T& bawo cb kich thude klm.;mg 16 — 18um, Hinh dang tron déu; nhén tron
nhé va chim l{hﬂang 1/2 t& bao. Céu trac chal nh,lém E.av ta thanh titing
dérn 16n bt mau tim' den, khéng con Lhav hoie chi thé.y md ‘md d&u twh
cta hat nhan.

— Nguyén sinh chil bit ddu qua trlnh t@ng hgp huye.t séc to Imf mﬁu ]slém
dam déng nhat va khéng c6 hal. |

= Chiém ty 18 0 - 0,5% =8 ludng t& bao tay.

CATORE ) N CECTE = R O 1 v . CAa RN Ea W, A e
1.1,3, Nguyén hong cau du sde (Erythroblast polychromatophile) . '
— LA t€ bao hinh trdn, kich thude ‘khnang 10 — 14pm. Nhan nlié trén chiém
1/3 — Ufl I‘.§ bao. Cﬁu tric cia nhiém snc tho tu Lhénh Lu’ng dém 16n.

- Ngtwén smh tzhal; chuy@n thanh. tit S xa,nl; phu hung dn aéc dén mau
héng cuéi giai doan. " .

_— Chiémtylée 2 — 11% sd lw.fdng té bao tily.

1.1.4. Nguyén hing ciu wa acid (Erythroblast uc;dop!ule)

~ P& bag hinh lron, kich thude khodng 8 — 10pm. Nhén hinh tron bét mau
tim den déng nh#t. Nguyén sinh chéi chiia ddy huyét. sée t0 va i mZm
... héng da bo. W 4 s

— Chifm ty 1& 8 - 17% s6 lugng t& bao thy.

1.1.5. Hong vdu luoi (Rétmu!ocytp)

- Hung uiu 11161 13 hong cﬁu vt‘ia b; mﬁt nhan gon. chua mit it 1:1 Iap Lhé ya
vi thé (dUQc phat, hign khi nhu-f‘:-m bﬁng thuﬁq nhudm xanh Gre*ayl) bieu
hién dudi dang nhiing haL nhé bit hat xanh den va ahp xép '\-'d'l fhau
thanh hinh dang luéi.

. — Chiém ty 1& fJ 6:—1 8% s6 lumng L& ban hﬁng eAu trung mau.

1.1. 6‘ Hnng clu tra:(mg thanh (Erythrocytej “an

Héng cdu c6 dang hinh dia Inm hai mit, bét miu hﬁng da bb Kich thmjc
khoang y - S;Lm Trén {idu ban, te b?m hmh tron bat mau hong, phla ngna]
bitn dam mauw, d giita ¢6 khoang sang tron,

HH-TM B ‘ : 'S]L_




1.2, Thay di v& hinh dang héng ciu
1.3.1, Héng ¢du hinh cdu o

Trong thi€u mau tan méu, héng ciu hinh cdu di truyén Minkowski -
Chauffard. Céc hong cAu ndy cb dudng kinh khéng qua 6pm, nhung thé tich va
lugng Hb trong hdng cdu khong thay d8i, nén Lrén tidu ban dé 12 nhiing héng
ciu nho, ddm mau hon binh thudng, o

1.2.2, Hong cdu hinh liém

LA nhiing hdng cdu, khi quan s&t (rén tidu bin, chiing c6 hinh dang bi
kéo dai ra d hai dAu vdi hai ddu nhon vA cong’ lai, mang hinh dang mét triing
Ihuyét holic ludi lim. Héng cfu nay diic trung trong bénh HbS & nigu#i da den.

1.2,3. Héng céu hinh bia

La nhitng hong cdu bit maw dim & ngoai vi va ving trung tAm, gifng
nhu hinh bia bén. Gilp trong bénh Thalassemia vd mét a8 bénh huyél sic t6
Hb D, Hh E, 'Hb C.,. (ty 1& > 30%) v& thuong kém theo cae hifn ddi khie nhu
khfng dong déu vé hinh dang va kich thude. |

1.2.4, Nhitng bt thuong khdc vé hinh dang e thé gip nhu: héng ciu
hinh gai, hinh qué 18, gipt nude, manh héng cfui.. gip trong chc héi chitng
thidu méau ning.

1.2.5. Nhitng thé bt thuweng trong hing cdu

~ Thé Howell - Jolly

- LA nhitng fghé trén nhé bit mau dé sdm, thidéng ¢6 1 —2 thé nhé nim
1éch tam t& bao. Diy 1a phin 6t lai eia nhan thoai héa, Thudng gip trong cac
trudng hop thifu mau ning nhu thidu mau tan méan, thifu mau ac tinh Biormen.,

— Vong Cabot

D6 12 nhitng s¢i manh bit mau d6 tim dam, hish vong tydn hose hinh s§
8, th;ri*ing ¢6 12 sgi ném & ving trung tdm ho#ic ngoai vi trong héng cdu. Ban
ch&t vérg Cabot ¢6 thé 12 phén sbt lai clia cac vi a¢i hode vi ng it cic nguyén
hang cAu. ¥ nghia ciia cic thé nay githg nhu thé Howell - Jolly.
'~ Hat kiém '

La nhiing hat trén nhd, khéng déu, bit mau xanh dam khi nhudm
Giemsa. S& lugng hat nhidu hode ft, phan b déu trong héng edu. Ban chat o6
thi do sy hin ddi va tich (u ctia cie bio quan bit mau kidm va cé thé lién
quap dén sit réi logn trong sinh téng hop cta Hb. Hat kiém khong hién didn
trén hong cu binh thudng, nhung kha nhidu trén héng cAu bao thai va tré sd
ginh. Hat kiém xudt hién trong thigu mau do dée chit (dac bist trong thiéu
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mau do ngd doe chi), thidu mau khéng phue hdi trong loan sinh tiy, trong
bénh mau actinh...

1.8. Thay ddi vé mau sic hong ciu ‘

- Héng ciu nhb nthdc si’i(' l;hurﬂng gap trong bénh thigu. méu do 1h1-3u git

+ Kich thude hﬁng céu nho khodng 6 pm.

r Mau sice héng ciu hat mau thudng ¢6 mét vong huyét gfic td ngoal vi
nén con dudc gm la hﬁug cdu hinh nhin.

~ Héng cdu to U sac thuding gip trong bénh thiéu mau do 1h1é’u v1ta1mn B12,
+  Kich thudd khodng 10 - 12am
+ Mau siic héng ciu héng dam.

| - Nguva Al St o
Ngl.lyénrtﬁn hﬁng céu Tic ﬁ‘]ﬁ u":'_' ’ GJ l
Nguydn héng nﬁu ira hase ' Hdng cﬁﬁ fuedsi |
r o
Nguy&n héng céu da séc _ Héng cdu truding thanh

\ ; . T F—
[ - . . " i : \ :
) ey 1 ' ' |

Hinh 9.1. Céc giai doan trudng thanh eda déng hdng cu
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2,

Hdng cﬁu binh Ihuﬂng

I"‘r’%’\ (:”;1 f’}

nEE

Hﬁng céu bia

I ;
Hing cfu bdu duc Héng c&u hinh cdy

J']ngh 9.2. Cac bign d6i hinh dang clia héng | G& !
bR . :

L
[

;. H8ng cu Ilém .

_ Héng cdu wu séc H5ﬂ9 céu nhuge aﬁ"'

m&

Hong cu.ludi Hﬁng cu cb Eh&l’ﬂ E':Ilﬁ ;

Hinh 8.3. Cac thay d6i v& mau séc clia hdng cbu
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2, NiINU THAI DONG BACH CAU HAT

2.1, Cac giai dogn trudng thanh cta dong bach cdu h;gt_\ra

Tly bao ua acid
(Myealocyte Eosinephil)

Té bao gdc
V-

Nguyén tiy biio
{Myeloblast)

A

Tién tly bao
(Promyelocyte)

Y \\;

—5

Ty bao trung tinh

(Myetocyte Neutrophil)

. Ty bao ya pase
(Myelocyte Basophil)

Y

v

Hau'tﬂylﬁaoluél acid
(Metamyelocyte Eosinophil)

!

Bach céu diia ua acld
(Band Eosinophll)

e

Bach cdu doan ua acld
(Segment Eosinophil)

Hau thy bao trung tinh
(Metamyelocyte Neutrophil)

Hau 1y bao,ua base
(Metamyelocyte Basophil)

Bach ¢Au dda trung finh
(Band Neutrophil)

Bach cdu diia ua base
{Band Basophil).

Bach céu doan 1rung l[nh
(Segment Neutrophil)

Bach céu doan va base

!

(Segment Basophil)
f

Sd dd 9.1. Céc gial doan irudng thanh.cla dong bach cu hat:-

E.II.L Bach cdu }zti-t, trung.tinh.

T& bao ghe dinh huﬁng sinh thy (CFU-GEMM) Ja t8 bao gde chung sinh
ra cde t& bio tidn thin cua dung héng ¢du, domg tibu cfu, dong mono, dong
bach cfu hat trung tinh, bach efn hat ua base va bach cdu hat ua acid.

— Nguyén iy bae (Myeloblast)

L& mét t& bao hinh tron, kich thude khoang 20 -+ 26pm, nhén hinh tron ha:,ir
bu duc, chifm khodng 8/10 t€ bao. Cu trie nhidm sde chit min; chia tit hai déh
nhiéu hat nhéin, Nguyén sinh ch#t bit min xanh kifm vi khéng et hat,
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Ty 18 trong thy: < 1% s6 ludng 8 bio tly.
~ Tién thy bdo (Promyelocyte)

La & bao hinh trén, déu, Kich, thude khoang 20um. Nhén hinh trén hay
biu duc, cfiu trie nhifm séc ths, con mé md diu vét cha hat nhén,

Nguyén sinh chit bit mau xanh lciﬁn_rl, nhung bat ddu nhat mau, b chia
nhiing hat Azurophil, va dae biat nhiing hat nay ndm dé 18n ca nhén,

Ty 18 trong thy: < 2% s lugng t& bao thy.
- Ty bao trung tinh {Myelu!:yﬁe' N.e_utrrcfphﬂ)

T& bao hinh tron, kich thude khoang 12 — 18um. Nhan hinh tron chidm
khoang 1/2 t& bao. Cau tric cha nhidm sic chit the tu thanh ti¥ng ddm, khéng
con thay tiéu hach, i '

Nguyén sinh chét bt miu héng nhat va chita nhiimg hat d3e hidu trung tinh.
Ty 1¢ trong thy: 3 — 8% 88 lugng € bao thy.
-~ Hau tiy bao trung tinh (Mectamyelocyte Neutrophil)

Hinh dang (& béo gin gifng nhu tiy bao nhung trudng thanh hdn, Nhén
thu nhé lai thit thanh hinh hat dau. Ciu triic ctia nhifm sic chat rat thé, tu
Iai thanh ting dam ldn, S '

I}Iguyénl sinh chit bﬁt mélu hSng vix chita ddy nhitng hat dic hidu lrung tinh,
Ty 1& trong tly: 6 — 12% s6 hudng t& bao biy.
~ Bach ¢du dfia trung tinh (Band: form Neutrophil} N
- T€ bao hinh tron déu. Nhan ¢6 hinh méng ngita hay hinh chii U, céu trie
nhiém se ch&t vt thé bit mau tim dam. Nguyén sinh chit bit mau héng va
chia ddy nhitng hat dic hidu trung tinh,
Ty 18 trqzib;l,tﬁy: b - 19% g8 lugng t& f}%ué tuy, _
- Bach cdu hat chia mui trung tinh (Segment Neutrophil) _
T¢ bio hinh t#én, kich thude khoang 12 - L4pm. Nhin ‘thit lai thanh
titng dogn. Binh thudng c6 tit 2 — 4 doan, nhidm sic ch&t rat thé, bit mau tim
dam, Nguyén sinh ¢hat mau héng, chita nhiing hat dae hidu trung tinh.

f

o Ty 18 trong mau: 41 - 74% s8 lugng bach cAu,
'+ Ty 1§ trong thy: 25 <'41% 86 lugng 16 bao iy,
2.1.2. Baeh cau hat wa acid va bach cdu hat wa base

Bach cAu hat wa acid ¢6 chita ede hal déac higu to, déu, mau da cam trong
nguyén ginh ¢hit - nhin thudng chia thinh 2 doan. Budng kinh (& bao khoang
10 - 15pm.
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Bach cAu hat wa bage ¢o chiin cAc hat d#e hidu 11a base to, nhé khéng déu bit

mau xanh tim, d8i khi cac hat nfm dé ¢4 1én nhan. Nhin thuong chia thanh 2 doan.

Dudng kinh t& bao khoang 9 - 11 pm.

2,13, Bach cdu mono

Bach cdu mono ¢6 kich thuée khodng 20 - 25 pm

Nhan to hinh hat d¢au, hinh bau due, hinh méng ngua.
Nguyén sinh chdt rong bt m?m xanh xam co chiia cace hat, doi khi trong
nguyén sinh chit cé chita khéng hio,

i

2.2, Thay doi vé hinh dang cia bach céu het trung tinh

Bach céu khﬁng 18: g#p trong thidu mau do thidu J:’p12 hoae acid folic, bénh
bach céu cAp. :

Bach cdu hat tru.:mg thanh ¢d sd d:}a“n tAng: bach c&u {:6 6 — 7 doan, gip
lrong thidu mau héng cdu to, trong nhiém tring man binh,

Bach efu’cé-Hat: dde: d6 1a'ade hat'16h hon hat d#c higu trung tinh, bat
mau do tudi va ¢6 kich thude khdng dbng déu. Gip trong nhidm khuin
nhiém dée; lae tié’n trién; cic bénh fxc'tinh X0 gan:

T¢ bao Hnrgrave 14 mét bach Lﬁu hat trung tinh thuﬂ bap nhfin cua mot
té& bao khac dd bi thoai héa, ’m{:n ddi dudi téc dung ctia khdng thé khang
nhéin (mét.cdu trie nhidm sie, phﬂng lén thémh dan hinh efn, mau
héng déng nhit), Mot hink anh: l{hﬁc gbm céc bar-h ¢hu hat trung tinh
bao quanh mdtnhan thoai héa mang hinh anh “hoa héng” ciing duge coi
ja t& bao Hargrave T& bio Hargrave hién dlén trong 80% trudng hop
bénh ban do rai rac, tuy nhién khﬁng phéi 1a t& bao dije hiéu trong bénh
nay. Trong benh Collagenose, mdt 86 bénh mau, Lhﬁp khép, viém da khdp
va trong mqt 80 tinh ttang di utng oung c6 thé gap té bém név

Bach ciu giam hnhc mat hat dac hiéu: nguyén sinh r,h.&'t dhita rét it hodc
khing con hat dic hidu. Giip trong nhiém khuin ning, nhiém siéu vi,
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Tly bao trupg tinh Tiy'bdo waacd, . -

Haltyeas v ' HAUty b0
Arung tnh
. A T g
Bach ¢4u dUa
-lm:ﬁgl_ﬁ U Al BT
! Bach céu doan Bach céu doan Bach béu dogn

\fa acld trung tinh ua acld

Hinh 9.4. Cac giai doan trong qué trinh trutdng thanh etia dong bach cdu hat
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Hat dbc trong 1§ bao chét ! Hat dg¢ ":ﬂﬂg-fﬁ béo chat
cira bach cdu hat chia mai clia héu Ky bao trung tinh
trung tinh o

L
I
RELLL
Bach cdu hat chia mu Mat dc trong t& bdo chdt

“trupg finh thoal héa .. cla héu thy.bao frung thh

FRINGE

. Bach,céu hat chia mil Hinh &nh t§ t;;an H,argravg . o F
trung tinh nhiu mid

Hinh 8.5, Cac thay d&i hinh dang cda bach cdu hat '

3. CAC GIAI DOAN TRUOGNG THANH CUA DONG LYMPHO

Theo quan nifm trude d&}r', t& bao dong lymphd duge sinh ratit céc to
chiic bach huy&t.ngodi tiy xudng va khéng, ré ngudn gbe ofig dopig plasmoeyt.
Ngav nay nguol ta di xdc dinh ¢ac t& bao lympho v plasmocyt dude sinh

Ta Lu’ t€ biio gic dinh huéng sinh lympho dé trd thinh nhitng t& bac tién thin
sinh lympho tai tiy xudng. i

Cac t& bao tlé'n than lympho B tiép tuc biét héa va tru!é'mg thAnh t.rt,rc: tiép
tai tly xulong'dé’ £+ 'thanh lymphncyt B va'plasmocyt] ‘Céc £& bao tién than
lyrn;)ho T sau khi duge sinh ra.td thy,xyong s¢ di qua, ‘tuyLn e, d dfly chiing
mdi tidp tyue bidt hoa dé trd thanb t& bao lympho T Lympho B va Jymphﬂ T di
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dén chc t6 chite ndm r_fn' réltl: khip co thé, déic biél trong céc hach lympho, lach,
t6 chitc lympho duéi da, hach hanh nhan, mang Payer cua rudt...

. 3.1. Nguyén bao Iymphﬁ-(lly:nphnhlast}
La t& bao non nhat clia dong lympho,

~ Hinh trén hése Bau due.’

= Kich thudec tit 12 — 16um.

— Nhiin tron 1dn chiém gén hét 1€ bao, ndm giita hode lach sang mt bén cha t&
bito. Nhiém sdc chdt min bt mau tim hong nhat, ¢6 1 -2 hat nhin. 2

— Neguyén sinh chét bit mau kidm dam, khéng e6 hat.
3.2, Tién lymphocyt (IPrfL_:ly'mphocyte) I
~ Kich thude 12 — 15um. Nhiém sdc chit thé, dbi khi con md md vet tich
cua hat nhan, . v Mllae .
~ Nguyén sinh chét bit mau kigm dam. T6 bao niy xuft hién va bién di rat
nhanh dé chuyén thanh lymphoeyt nén rit it gap.

3.3. T€ bao lympho trudng thanh (Lymphocyte)
C6 hai logi: lymphocyt nho va lymphoeyt, to,
- Lymphocyt nho: !
+ Hinh trén, bdu duc hode kéo dai.
+ Kich thude tit 7 — 9.

+ Nhén tron, Ién, Ciu trie ch&t nhifm sfe dam, the, déog nhat hodie tu
thanh ting dam lgn. " SN

+ Nguyn sinh chdt hep, s kifm nhe, khong o6 hat.
- Lymphoeyt to: o
+ Hinh tron, bau duc hoid kéo dai,
- Kich thude 9 — 12y, ;
+  C&u trie chét nhidm sic trong nhin'manh hon, déng nhat,
v +  Nguyén sinki chit rorg, ua base n h'l;lk_;l e thé ehfrzx'vﬁﬁ. Hat ua Azurophil,
kich thude lém. | '

Binh thudng:
+ Ty 18 lympho trong mau chidm 20,6 — 49,4% téng 58 bach cdu trong mau.

G ngudi 16 lymphoeyt nhd chiéin 90% va lymphoeyt t6 chiém 10%. f
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+ O tréd em ti 16 lymphoeyt to nhiéu hon'd ngudi 1én.,

" Z'Khi ¢b kich thich ctia lhang nguyén, nhitng t& bao mén cam vdl khing
nguydn bit ddu di vao qui trinh téng hop protéin va ADN, ching ty
nhin lén vi phat trién bg may chite ning rat manh, tudng (ing véi hién
ddi v@ hinh dang cua mét (& bao gdc tao nén nguyén bio _mién dij_ch. L

3.4, Nguyén bao mién dich
— La mét t& bao hinh tron hodc biu due, gidi han thudng khéng déu.
~ Kich thude lin, thay déi. i

— Nhén lén, chdt nhiém sdc manh, min, thude loai cdu trﬁc_ ctia t& bao non,
ddi khi ¢6 dang 1udi, hat nhan to v, ¢6 mot dén vai hat nhan,

~ Nguyén sinh chalt ring, uda base riit dam.,

 Cae nguyén’ bio mién dich nay sé bigt héa tiép dé tao ra chc t€ bao
plasmoeytl d6i véi dong lymphocyt 13 va lymphocyt nho doi véi dong lymphocyt T
4. CAC ‘GIAI DOAN TRUONG THANH CUA DONG TUGNG BAO
4,1, Nguyén twong bao (Plasmoblast)

Laté bao dau dong cua déng plasmoeyt.
_ Hinh biu dyc. |
~ Kich thuée tit 14 — 20um.

~ Nhén trdn, nim 1§ch v8 mft phia clia t& blo, efu trae chit n_hiéh"l shc thé,
biit mau do tim va ¢6 nhiing dieh vin di &t trung tAm Hhin ra ngoai
bién gidng nhu nan hoa banh xe. Co tit 1 - 3 hgt nhén.

— Nguyén sinh chéit bdt mau lam due, ving ngoai vi bit mau ddm hon
ving quanh nhén.
4.2. Tién tuong bao (Proplasmocyte)
~ Hinh biu'duye.
~ Nhén trEm:,.nﬁm léch v& mét phia t& bao.

{

C#u tride ¢hét nhiém sde thé, khéng con hat nhén,

— Nguyén sinh chit bit méau lam due.
4.3. Twong bao (Plasmoecyte)

— [Hnk by due
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~ Kieh thude thay ddi tir 8 - 20pum. = m el

~ 'Nhan tron nhd, lubn nﬁm léch vé& mdl phia cua té bﬂ.ﬂ cﬁu tric, nhlém Saf‘
. 1h6 ty thanh ting dam ,ldn : ) S (e

guy&n amfy Uh&twﬁng chigm 2/3 t& bao, bat mﬁu lamdue, .
— Ty le 0kt hlén 0,5— 1% 6 méau ngoai Vi gudh bk tHuaip,

R PR
|

. Nguyén ban b, Nguyé:q ttllﬂngblaé! e
PRI B o B T L L ;

Tién lympho

3 | i 4k ; T |
v ¥ e . T #0 2 ar ,}_1_.: -; B P

Lymphacyt ! Mdnccyt

Hinh 9.6. Cac giai doan trudng thanh clia dong lympho, pléamé, mono
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5. HINH THAI DONG TIHU CAU -
5.1, Cac giai doan trudng thanh cta doéng tiéu ciu

T& bao g‘oc dinh hudng sinh tay (CFU-GEMM) sinh ra t& bao me clia
dung méu tidu edu (CFU. Meg} Sau dé sinh ra t& bio ddu dong cta dung tiéu
cdu goi la nguyén miu tidu cau (Megakaryoblast).

Té bao gdc tao mau trong tly

Y

Nguyén mau tiu cau
(Megakaryoblast)

¥

Méu tisl) cAu va base
-{Megakaryocyle - ba‘sophiie)

) W, .
MAu tiu ciu hat
(Megakaryocyte granular) -

Y

MAu tidu cau sinh tidu cau
(Megakaryocyte mature)

SR

Tidu cdu
(Thrombocyte) - ;

80 d6 9.2, Cac gial doan trudng thanh clia dong tiéu cdu

G Do ol . Fongs ! |
5.1.1. Nguyén mau tiéu edu (Megakaryobiasﬂ »

1€ bae hinh tron, dai khi cb gidi han khéng déu, kich thude kheang 20 — 30um.

Nhén l16n chiém gén hét t& bao, hinh tron hay da dién. Cau tric cha
nhiém sfc chdt tha dém vi cé tif 2 — 8 hat nhén,

Nguyén sinh chit bit mau kiém dam va khong c6 hat.

5.1.2. Méu tidu cdu wa base (Megakaryocyte basophile)
Té ba hinh trén, d6i khi gidi han khéng déu, kich thude 16n tit 40 — 100um,
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Nhin 16n, bt déu chia thanh mul, cdu tric clia chdl nhidm adc rdt
thé,tu lai thanh ting #4m lan, Chi con thiy mo me vét tich et tidy hach,

Nguyén sinh chat b4t mau i{ié‘mldﬁm e6 sy xuft hién cha hat sinh Lidu cau.
5.1.3. J".'I'_&h.u tiéu chu hgt (Megahkaryocyte granular) iy
Kich thuéc 16n 50 - 100pm, gidi han cha mang (6'bao ko rét chua bipha vé,

Nhén Ién vi chia thanh nhidy miii, C&u trie cla chét nhibm eée v&t ths
va bt mau tim vt dam,

Nguyén sinh chit xusi hidy nhiéu hat Azurophil,
5.1.4. MGu tiéu cdu sinh tidu edu (Megakaryoeyte - mature)
— Kich thuée tir 80 - 160um. - ;
- Hinh anh gitng nhu t§ bao giai doan ba.

— Nhén ciid t& bag Iti‘:’:i nén gia, déng diic va phdng to lén, Nguyén sinh chat
¢ nhidu hat tu 1gi thanh ting dém,

: .
- Mang t& bao ¢6 nhitng ch bi pha v, nguyén sinh chit tdch ra thanh
nhitng mang nhd trong dé chita diy tiéu cdu. Cac tidu cdu dude phéng
thich vdo mau ngoai bién,. Sau khi da phéng thich hét tiéu ciu ra
ngoai, t& bao 6 con laimmdt nhin tra luy hanh ty do, thoai héa dén
hodc bi thye bao. .
5.1.5. Tiéu el ( Thromb_qr;g{te)'
Kich thuée nhd, duding kinh Khodng tit 2 dpum, Hinh dia dep. Hinh dang
quan sat dude trén kink hién vi gdm o6 haj vilng: :
- Vg ngoai vi sdng va chiét quang bit mau héng nhat.
- Vang I;rlmg tdm chiia nhiéy llﬂt-AZl_H"Ophﬂ mau o tim,

5.2. Sw thay 46i hinh dang iy cdy

— Tiéu cdu khéng 18; kich thude > Sum, thutng pip trong bénh leukemia,
héi ching gidm tidy can, : b

F Tiéu cdu hinh diu phiy, hinh que..,
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Nguyén mau tifu cdu

MBu tiéu cdu sinh ti8u clu
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Hinh 9.7. Céc gial doan trong qué trinh trudng thanh ciia dong tiéu cdu




CHUGNG - TE BAG ¥ W0 HET OO QLAN TAD MY

MAU LANG (PHUGNG PHAP THU CONG)

I. NGUYEN LY

Mau toan phin sau khi 18y ra khdi eo the, duge chong dong va pha loang
theo mbt ty 1é nhét dinh. cho vao &ng thity tinh ¢é chia vach, dé ditng thang,
sau mbt thoi glan mau sé ldng va phan 1dp, ede thanh phdn hiu hinh lang
xubng dudi, 1dp trén 1 huy6t tuong. Chiéu cao cna ot huyét tudng thé hién 1oe
dé lang mau, KéL qua danh gia sau 1 gig va 2 gis. Tée dd mau ldng cé gia tri
trong theo déi dién bién va tién lugng bénh, Tée dd lang mau lién quan chal ché
vdi eie y8u 16 huyél, tuong va hiing cAu nhu sy chénh loch gitta ty trong cua
hong ciu vi huyél Lugng, kich thude hing cau, dé nhot cta huyét twong, trang
thal ngumg tap cia himg cAu.

Tée dé mau lang téng & phu nit ¢6 thai hay trong thai ky kinh nguyét,

L < > e ran ' - i L = =

ngudl thigu mau, thay déi fibrinogen va gammaglobuling nhigm Lrimg, lae, thap
khdp edyp, cae benh than, gan, u lympho, u tay,

e . i i a 2 = i i e
Moe i lang mauw giam trong bénh da hong cau. ed1 loan protein, viém gan

virud, di tng.

Il. CHUAN BI
1. Ngugi thuc hién
- 01 diéu dudng iy mau.
01 ky thuat vién Jam ky thuat.
2. Phudng tién - hoa chat

Dung cu 1Ay mau tinh mach (bing e¢én sat wang, ga-rd, bam kim tiém,
biang urgo),

Onge xél nghiém oo sdn chil chong dong.
(i cam dng xét nghitm,

—  Nul cao su, hong gac.

- Que (fng) mau lang (Pachenkob hodc Westergreen),
(i1 1én mau lang (Pachenkob hoic Westergreen).
Ong nghiem nho,

~ Done ho hen gio.

al — — T ; ; TR : 7
U THATNG DAN TV BRI HY THAT FRHAN BENR, CHUA BENA CHUYEN NGANG HAYE T HOC-TRUYEN MALHAEN DICH.O! TRUYEN
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CHEENG 1 FE HAch Ve WO HGE 00 QLN TAG Ml

— Dung dich natri eitrat 3.8%.
SA ehi k8t qua. biit da danh s6, bit bi ghi k&t qua.
3. Ngudi bénh
Nén lam viao budi sang, nguoi bénh chua an gi.
4. Phigu xét nghiém

Gidy chi dinh xét nghidm (biBu miu s§ 30/BV-01), ¢é ghi diy da thing
tin v& nguoi bénh: ho tén, nam sinh, dia chi, khon phong, s& giudng, chan
doan, ¢co danh dau o chi dinh xét nghiém, ghi vé ngay thang nam vi chif ky bic
slra vy lénh.

IIl. CAC BUGC TIEN HANH

-~ - )
1. Lay bénh pham
—  Neudi cdn xét nghigm hoice dicu duiing vién dua @iy ¢ dinh <& nghiém.

Liy “ml mAu tinh mach true Liép L ngudi bénh cho vio Sny c¢hing
dong, lic déu hode nhan dng mén ngudi bénh do didu dudng vién 14y sin (maiu
phii dam bao s6 lugng efing nhu chit lugng. difu duiing vien phai ghi vao sd
nhan bénh pham ngay gity dua x6t nghiem v ky 1én), tén dng co ghi day da
théng tin phi hdp vai gidy xet nghiém,

2. Tién hanh ky thuat
— Pénh s thit ty 1én gy x61L nghidm va ng mau ngus bénh (cing mét si)
— Vao s6 theo thi tif ghi trén gidy xél nghigm.
~ Lie déu 6ng mau (biang miy lic néu ¢o),

~ Trang que mau lang bang dung dieh natri eitrat, Liy 0,4ml (pp
Westergreen) hodic dén vach P (pp Pachenkeb) dung dich natri eitrat 3.8% cho
vin dng nghiém nhé kha sach. Hat tiép 1,6ml (pp Westergreen) hodc 2 lan dén
vach K (pp Pachenkob) mau ngusi bénh, roi cho viw dng di 6 dung dich natyi
citrat. Lac déu nhe nhang, Mao dan mau da duge pha loang (ty 18 1/3) vao gue
Westergreen dén vach 0 hode que Pachenkob dén vach K, lau sach mau bam
quanh que mau Vng. Cim que ditng thing lén gia.

Vio £6 thit tu 6ng mau ngudi bénh va thi td que mau ling trén gid sao
cho Ludng ing.

~ Dat chudng ding ho hen sau 1 gig v 2 gid.

IV. NHAN PINH KET QUA
Poc két qua sau 1 gio va 2 gio ghi vao s6 két qua,

— Vao gidy xét nghiém kél qua miu ling.

R DAN GV TR WV THUAF KA BN GHOE BENH CHUVEN NGANE HUYE T IO 1RUVEN MALSSEN LECHO! TRUTEN



CHUDVE + TE BAQ Vil M0 HOG €0 QUAN TAG AU

Ghi ngay thing nam va ky tén,

~ Tra két qua trong vong 24 gig.

V. NHUNG SAI SOT VA XU TRi

Bénh phitm 1y khing d sd luang hode dong day haide vi hing cau.
Ldy mau dé qua liu mdi lam xél nghiém
(jzlg man ldng ban, udt hode sit mé

— Ty 18 pha loang khéng ehinh xac
Lie tron mau khing déu

~ (06 bot khi trong éng mau lang
611;; miu ling khéng thing ding

— Puc kél gua khong ding thai glan hodc khong ding cach thie quy dinh

%

HIONG AN QLY 1R K TEAT KA BENH. CHOA BENN CIRIYEN NGANS HUVET HOG: FREVEN MAUSHEN D8 TRUVEN
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CHUEIVG {f BING (Vi Ades

CO cuc MAU BONG
(Phueng phap Budtz-Olsen)

I, NGUYEN LY

Nham muec dich khao sit tinh trang a6 lirong, Lhuu Idgng Liéu ciu va sl
huyél, nhét 13 trong dicu ki¢n khéng co kha ning trién khai nhung k¥ thuatl
cao ciip, phiic tap; Ngudi ta tién hanh danh gia kha néng co ¢ua cue mau sau
khi dong.

Il. CHi BINH
1 Tat cd nhing Leutng hep nghi ngd bl (huting s6 lugng va / chal Ligng tidu
ciu, sdl huyét.
IIl, CHONG CHi BINH
Khoug o chong chi dinh.
IV. CHUAN Bl
1. Ngudi thue hién
01 k¥ thuit vitn xét nghiém,
2. Phudng tién - hoa chat
- Binh each thuy 37"
Ong nghiém tan mau sach, kho, kich thude 75x9,5mm.
Bom kim tiém nhua lay mdu.
Bang, con sal teing, day ga-ra.
3. Ngudi bénh
Khome can chiudn bi gi dae biat.
4. Phiéu xét nghiém

Chi dinh xét nghmm duide ghl 10 trong hénh an; Gify chi dinh xét nghiém ghi
ddy dd théng tin vé npudi bénh: ho ton, tudi, gividng bénh, khoa phong, chan doan,

V. CAC BUGC TIEN HANH

Chudn bj 2 6ng nghiém tan mau khi, sach, dién day du thong tin ngudi
bénh: tén, tudl, khoa phong.

G4
HUEING DN OUY TRINH KT (HUAT KHA BN CHUR BEN CHUKEN NGANH HUYET HOC-FIRUYEN SAALEMIEN BICHAN TRUYEN '
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CHUDNG i BONG SAM AL

— (ia-r, sat trimne, 14y khoang 2-3m] mau inh mach.
— Phén phéi déu vao 2 ng nghiém tan man da chuén bi san, mdi éng 1-1.5ml
it vag binh cach thuy 37°C.
- Sau 2-4 gi6, doe két qua dida vao mie dd co cua cue dong: co hoan tean,
cu khing hoan toan, khong co, euc dong bi tan.
VI, NHAN BINH KET QUA

— Cue mau co hoan toian: tyo cue mau b 1o rang, phan huyél thanh con
i i o o AR 2 : H 4 .
lai chigm khoang 50-G5% thé tich mau ban dau, khéng ed hing clu ta do.

~ Cue mau co khong hoan tean: tao cue mau bd khong r6 rang, phin
- - - ~ - 2 & - o &
huyét thanh edn lai < 40% thé tich niau ban din hode con hing cau tu do.

Cue mAu khéng co: khéng taa riéng phan huyét thanh.
~ Cuc mau bi nat: hau hét hong cau i do trong huyét thanh.
~ Ghi két qua vao gidy xélL nghiém,

Dién day du ngay, thang, nam va ky thuat vitn tién hanh xét nghiém
ky tén,

70 HLATNE AN QUY TRINH i 7 THURT KHAM BENH, THUN BENH CHUVEN NEANE HUVE | HOC-1 570 VEN B LMEN DICH-DF TRUSEN



CHUEWNE 1 TRUYEN MAY

BINH NHOM MAU HE ABO (KY¥ THUAT ONG NGHIEM)

l. NGUYEN LY

Hé nhom mau ABO 14 hé nhém méau quan trong nhat trong thue hanh
truyén man va da diude phat hién nam 1901 bai nha bac hee Karl Landsteiner.

Cae nham mau cua hé ABO duge xac dinh dya vioe sit cd mit hode khéng
¢6 mit eta khang nguyén A va khang nguyén B trén bé mit hing cdu va su e
& l i a - . = - 2 -
mat hodce khéng cé mil eda khing thé A, khang thé B trong huyél thanh.

Dinh nhom mau hé ABO la xéc dinh tén ctia cde nhom médu eaa hé ABO
la: Nhom mau A, nhém mau 13, nhém mau AB, nhdm méau O. Phal xac dinh
nhém mau hé ABO bang hai phudng phap huyél thanh mau va hong cau méau.

Nguyén 1y cua ky thuit dinh nhdm mau hé ABO dude dua trén nguyén ly
el phén ting ngung ket
II. CHi DINH

Nhom mau hie ABO dude xac dink (rong nhing traang hdp sau:

Dinh nhom mau cho bénh nhan khi vio vién, khi npudi bénh ean {ruvén
miu va dinh nhém mau cho ngusi bénh tai giudng bénh ngay trude khi truyén méu,

~ Dinh nhom miu cho ngudi hién méu trude khi duge tidp nhin miu,
. " - " 0 - & P A . # = " e | TR
dinh nhom mau cho cae don vi mau va ché pham khi phat mau va dinh nhom
mau cho ddn vi mau, ehd phim tai giudng bénh ngay trude khi truyén mau.

~ Dinh nhém miu cho ngudt khoe manh.

— Pinh nham mau trong cae nghitn ciu vé hing &6 va nghién ciu vé nhan
chung hoe,
I, CHONG CHI BINH

Khong o6 chong ehi dinh.

IV. CHUAN BI
1. Ngusi thue hién

Béc &1, vt nhin ky thudt, ky thuat vién, diéu dudng trung hoe.
2. Phugng tién - hoa chat

Trang thiét bi.

‘) -I . T s A S T - D
206 HINGT AN LR IR IV THEAT SN SEAS, CHERA BENH SHUYEN NGANR HEYE ! HOCLRUYEN SIALMAEN (V00 TREYEN
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CHLENG dv TRUVEN At

May ly tdm loai théng thuang; Kinh hidn vi; Binh cach thiy; Ta lah.
Dung cu:

Ong nghiém thuy tinh: 12x76mm; Gia cim éng nghiém; Khay men hinh
chii nhat: 25x30em; Céae thuy tinh c6 ma loai 500ml; Bat maker; Pipet nhua.

— "Thude thit va hoa chat:
Huyét thanh mau; Anti A, Anti B, Anti AL, Hc’i.ng chn miu A, B: Nude
mud sinh 19 0,9%; Nude edt,
— Mau bénh pham:
Giom 2 ong mau caa ngudl bénh:
¢ Ong man chdne déng bang EDTA: 2ml,
+ 611g mau khang chong dong: dml.
+ Vat tu Lidgu hao;
56 ghi két qua; Phigu xét nghiém dinh nhém mén; M gidy; Khau trang;
Géng tay; Quan 4o ¢ong tac.
3. Thai gian lam xét nghiém

30 phat.

V. CAC BUOC TIEN HANH

1. Chuén bi dung cu, hoa chél, sinh phiim teude khi Uign hanh xéL nghiém.

2. Nhan hénh phim va phién véu edu dinh nhém mau clia nguai hénh.
Kigm tra va d61 chicu cdc thong tin cua ngudi bénh trén 6ng mau va phiéu
xél nghiém.

4, Chudn bi hong edu nguii banh 5% trong moi Lrudng nude mudi sinh 1y
0.9% (1 giot héng c¢au khéi cia ngudi bénh + 19 giat NaCl 0,9%) va ly tdm éng

. o =t l\ Ao 2%
mau khing chéng ding dé tach huyét thanh.

4, Chuiin bi 2 bo, mdi bo 6 ohg nghiém sach, kho, Trén mdi ong nghiem
duge danh «0 hode ghi nhan thd ts anti -A; anti By anti AB; Hong ciu miu A;
Héng ciu wAu B; Hong edu mau O, déng thai ghi diy dd théng tin cia ngudl
bénh can dinh nhém lén ong nghiém.

5. binh nhém man hé ABO lan 1 bing 2 phuong phap: huyét thanh mau
vt hiing cau mau.

6. Binh nham man hé ABO lan 2 hang 2 phusng phap: huvél thanh man

vit hiing cau mau.

AN
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CHUNG 1 TRLYEN AL

VI. NHAN BINH KET QUA
1. Bai chidu két qué gitta hai 1an dinh nhém

Néu kel qua phtt hdp: dong didu nham mau A, hode B, heic AB, hodce O viw
phiéu xét nghiém,

— Néu kift qua khong phi hap: kiém Lea lad oan bd cle bude Leén va lap
I3 xét nghi¢m.

- . [ 2 " - - 2 - 4 2 - [ - - =
2. Ghi ngiay thang liun xét nghiém, bac si hode cu nhan hoac ky thuat vién
hode dicu dudng trung hoe lam true tiép ky nhay vao phidu xét nghiem,

3. (ihi két qua vao s6 luu két qua dinh nhém miu.

1. Trudng khoa xét nghiém kv gidy %6t nghiém dé wra k#t qua cho
ngust hénh,

D~ = : ' - : . - . . , A = =
2N LRIV DN LY TN BT 1A T AN BENR CHUE BENE CHUYEN NGANH BUYET HOC-TRUVEN BELH#EN DNEH0] TREVEN
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CHUGNG V- (RUTEN MAY

DPINH NHOM MAU HE Rh (D)
(Ky thuat éng nghiém)

l. NGUYEN LY

Hé nhém mau Rl 13 he nhém man quan trong thi hai Lrong Lhife hanh
truyén méau va da dude phat hién nam 1940 bdi nha bae hoe Kahl Lundsteiner
vit Wicner,

Khang nguvén nhém mau hé Rh rit phong phi véi khoang 50 khang
notyen khae nhain, tuy nhién ¢ 3 khiang nguyén chinh la D, C, ¢, E, e, Khang
neuyeén D 1a guan trong nhit, Negwii mang khéng nguyén D trén hé mat hing
cau difde goi 12 ngudi ¢é nhom mau Rh (D) duong, ngudl khong mang khang
nguvén D Leén bé mat héng cau duge goi 1a ngudi ¢d nhom mau Rh (D) am.

Nhéom mau hé Rh (1)) duge xde dinh dua vao s ¢d mat hoge khong ¢o mat
khing neuyén D trén bé mat hong cau.

Nguyen ¥ ofia lef thuit dinh nhom mau hé Rh (D) dude dia trén nguyen
Iy clia phan Gng nping ke,

Il. CHI DINH
Nhom mau he ABO duge xde dinh trong ohitng tyudng hdp saw:
— Pinh nhom mau hé Rh(D) cho nguot bénh.
- Dinh nhém méu hé Rh(1D) cho ngudi hién méu.

- Dinh nhém mau hé Rh (D) cho cae nghién ciu vé& hang s6 va nhin

chung hoe.

~ Dinh nhém mdu hé Rh (D) dé xdv dung panel héng cau va xdy dung
ngan hang ngudl hién mau ¢d nham mau hiém,

lIl. CHONG CHIi PINH

Khing co chimg chi dinh.

IV. CHUAN B

1, Ngudi thue hién

Bae s1, el nhan, ky thudt vién, didu dudng (rung hoo,

e ———— T R T 101
FILETNET AN O TRINID BT AT b 80 BENH, CHLE BENH CHU FEN NGAM I ET HOC TR VEN MALEIEN ENCHEN HUVEN
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CHUONG iV TRUYEN Mats

2, Phugng tién - hoa chat

~ Tyang thiét bi: may ly tam leal thong thueng, Kinh hién vi; Binh cach
thay; T lanh.

Dung en: &ng nghidm thuy tinh: 12x76mm; Gia cam ong nghiém; Khay
men hinh ehit nhat 26%30cm: Coe thuy tinh ¢d mo loai 500ml; Bar maker;
Pipet nhua.

— Thude thit va hod chal: huyét thanh méau: Ant - A, Aot - B, Al AT
Honpg cdu mau A, B; Nude mudi sinh Iy 0,9%; Nude ¢il.

Méuy bénh pham: gom 2 éng may ena ngual bénh:
| @‘ng mau chong dong bang EDTA: 2ml.
| fjng miu khéng ching dong: Sml.

Vat tu tiéu hao

S6 ghi k& qua; Phidu xét nghiém dinh nhém man; M gidy; IKhau trang;
Giang tay; Quan fo edng Lae,

3. Thai gian lam xét nghiém

30 phut.

V. CAC BUOC TIEN HANH
1. Chuan bi dung eu, hoa chil, sinh pham trude khi ticn hanh xét nghign.
Y. Nhan hénh pham va phiéu yéu eiu dinh nhém mau Rh (D) cta npudi
bénh, kiém tra va doi chifu cAc théng tin cua ngudi bénh trén éng mau va phiéu
Xét nghiém.

4. Chuan bi hong eau ngudi bénh 3% trong mé (rudng nude muoi sinh 1y
(0.9% (1ot hong edu khoi caa ngudi bénh -+ 19 giot NaCl 0,9%).
4. Chuan bi 1 éne neghiém sach, khi ghi nhan anti -1 va ghi day &0 thone

. ¥ o % a s "
tin cua ngudl bénh 1&n dng nghicm,

5. Tién hanh dinh nhém mau Rh (D): Nhd 1 giot thuoe thit anti -1 vao 6ng
nghiém da chufdn bi ¢ Lrén; Thém 1 giot hong cAu 5% cua nguoi bénh vao éng
nehiém trén: Teen déu, Iy tam 1,000 vong /phit x 20 giay.

6. Doc ket qua va ghi lal mae do ngung két.

4 = . = — = = " . 3 : i =
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S CHUGHNG e TRUVEN MAY

VI. NHAN BINH KET QUA

— Néu phan tng ngung két, két luan ¢é khang nguyén D Lrén bé mil
hong cdu, dong ddu ket qua: nhém méan Rh (D) dudng,

— Neéu phan ting khong ngung két. két luan khéng ¢6 khang nguyén D
wén bé mat héng edu, ding din két qua: nhom man Rh (1) am,

Ghi ngay thang lam xét nghiém, bice g1 hode k¥ thuat viégn hoae diéu
dudng lam Lrue Uép ky nhay vao phidu xét nghiém,

Ghi kéi qui vae o hiu k&L qua dinh nhém mau.

ST - . - e @ tim P a al o i -
— Trudng khea xét nghigm kg gidy xét nghitém dé tra két qua cho npus bénh,

- = i J
HUEING DN QLY TRINH WP TG TRHAM BENE CHUE BENH CRUTEN NGANE IYETHOCTRUYEN MAUSIEN DICH-D) TRUVEN. = bl
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CHLEWG i DONG CAM MLt

THOI GIAN PROTHROMBIN
(PT: Prothrombin Time. Tén khac: TQ - Thoi gian Quick; Ty I&
prothrombin; Ty I& phitc hé prothrombin)

. NGUYEN LY

Day la mat trong nhung xét nghiém duge su dung rong ral de danh gia
duong dong mau neval sinh sau khi he sung diy du mét lugng thromboplastin
Lo chite va canxi,

Il. CHI BINH

Tat ea nhitng truting hodp nghi ngd ¢6 bat thudng déng mauw: suy giam chiic
nang gan, thiéu hut vitamin K.., Pay eiing la mét trong nhing xét nghiém tién
phiu, xét nghiém theo dai higu qua didu tri khang vitamin K.
Ill. CHONG CHi DINH

Khéing ed chang chi dinh.

IV. CHUAN B
1. Nguai thue hién
01 k¥ thuat vién xét nghidm,
2. Phuong tién - héa chat
- T1 lanh.
May ly tam.
Binh cach thuy 37°C / may déng mau ban tu déng /ty dang.
Pipet 100ul, 1.000WL,
Pong h bim pliy,
~ Bom tiém nhua 14y mau,
— Béang eon sat trine, day ga-ro.
fjn;;f nghiém tan mau sach, kho, kich thude 76x9,6mm.
('jing nghiém plastic ¢6 chéng déng natri citrat 3,2%.
Thromboplastin canxi ding kho.

N e cat.

UG GAN QUY TRING KV THUAT RES BENK, CHI BENI CHUVEN NGANH IUYET HOC-TRUVEN AALLGEN BICH B TRIAEN i
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LHUENG 1 BONG G LAY

3. Ngudi bénh

Khoéng cin chuin bi gi die biét.

4. Phigu xét nghiém

Ohi djuh xét nghiém dudge ghi ré trong bénh an; Gidy chi dinh xét nghiém

ghi diy dn thong tin v8& ngusi hénh: he tén, tudl, givdng bénh, khoa phong,
chin doan.

V. CAC BUGC TIEN HANH

~ Ga-rd, sal tring, 14y khoang 2ml mau tinh mach.

— I'rén mau va chélt chéng déng citeat natri 3,2% theo ty 16 9 thé tich

méau /1 thé tich chong dong.

matu

— Ly tam manh thu huyét tusng nghéo tidu ciu,
— Tach lay huyél tueng lam xét nghigm.
— MB&i neussi benh, chufn bi hat 6hg nghiém tan méu, ghi 18, tudi, khow, phiong,

Phan phéi 100w huyét Ludng cta miu can kiem tra vio éng nghiém tan
da chufn bi .

— Cho thém vao 200! thromboplastin canxi. Khoi déng déng ho ngay; khi

xuét hién mang dong, bAm déng hi dimg lai,

VI. NHAN BINH KET QUA

Thoi gian (giay), lusn di kém thdi gian eua chiing binh thuong.
%: dita vio dudng thang chuén,
INR (International Normalized Ratio), dude tinh theo cong thiie;
PT bénh (giay) s
INR = PTR™! =] cmeemeemmemi
PT chimg (giay)
(ISI: International Sensitivity Index: chi &8 dd nhay quée té).
(ihi k&t qua; thot gian, %, INR vaa gidy xét nghigm.

~ Pién diy du ngay, thing nim va ky thuat vién tién hanh xét nghiém

ky tén.

{7
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Chuong 8

CHUYEN HOA GLUCID

1. TIRU HOA VA HAP THU GLUCID

1.1. Tiéu hoa glueid

Tiéu héa glucid 18 qua trinh thiyy phin c¢ic oligosacarid va polysacarlcl
thanh che monosacarid.

Tiéu hoa glucid bit diu tit mléng, nhung xay ra chi yéu d ruut non, dic
biét 1a & ta trang va phdn trén hng trang, nhd cac loai o endoglucosidase.

Enzym o amylase ¢6 trong nude bot va dich tuy, thiy phén lién két «.1,4-
glucosid eta tinh bét v ctia glycogen thiic &n tao thanh mdt hén hgp gém
oligosacarid, maltooligosacarid roi maltose. Dudi tdc dung cia maltase,
maltose bi thuy phén thinh hai phén ti glucose (G).

Tinh bt —»=—b=— Dexlrin ——— Maltose, isomaltose
o amylasa a amylase (G1-4G)  (G1-6G)
H;O
Maltcse T malmse - plucose + glucose

Céc disacarid nhu lactose, sacarose, isomaltose ciing duge thiy phédn nhd
¢he enzym tuong Ung 1&: lactase, sacarase, isomaltase,

H,0

Lactoss ———"e———p galactose + glucose
lactase
H,0
Sacarose ! + fructose + glucose
sacarase
H.0
Isamaltose L # glucose + glicoso
isomaltase
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1.2, Hap thy monosacarid & rudt non

Sén phim tidu héa cusi cing cta glucid chit y&u 1a glucose, ngodi ra com
¢6 fructose, galactose, pentoge.,

Nhitng monosacarid duge hap thu theo 2 cd ché:

~ Khuéch tan tich cye edn néng ludng va chét protein tai dic hiéu déng
chuyén véi Na*.

- Khuéch tan don thudn do sy chénh léch vé ndng d6 monosacarid.

Glucose va galactose duge héip thu nhanh hon fructose va pentose do ¢f
¢t ch& khuéch tén tich ey,

Sau khi hép thu cae monosacarid tap trung vao tinh mach clia vé gan, O
gan monosacarid duge st dung dé téng hop glycogen, 14 dang glucid du trii cha
cd thé. Glucose trong méiu dén ed cling duge cd gid lai mét phén d&é téng hop
glycogen du trit riéng cho cd, Glucose huyét dude diéu hoa lién tuc nhd hé
théng diéu hoa dudng huyét.

Celulose (LK P 1-4 glucosid): khéng duge tidu héa & ngudi vi khéng cé
P-endoglycosidase. Né dude thai ra phin,

2. THOAI HOA GLUCID

, Thoai hoa glucid 6 thé bt diu ti glucose tit do ho#e tii glycogen. Né&u
bat ddu tit glucose tu do thi glucose 58 duge phosphoryl héa thanh glucose-6.
phosphat (GBP), Can néu bét ddu tir glycogen thi glycogen bi phogphoryl phin
thanh glucose-1-phosphat (G1P) rdi déng phan héa thanh G6P, Tit GEP thod;
héa glucid ¢6 thé di theo 2 con dudng khic nhau la con dudng hexose
diphosphat v con dudng hexose monophosphat.

2.1. ThoAi héa glucid theo con duwdng hexose diphosphat (HDP)

2.1.1. Dién bién ciia con dudng hexose diphosphat '

Trong con dudng hexose diphosphat ¢6 sif tao thanh hoexose diphogphat 1a
Fructcse-l,ﬁ-diphﬂsphat (F'1,6-DP). G8m 3 giai dogn, 14 khéu phan g (hinh 8.1).

— Giai dogn 1: 1a giai doan hoat héa, glucose dude phosphoryl héa 2 1an va
ddng phiin héa tao thanh hexose diphosphat 14 I'1,6-DP, tidu thu ATP.

— Giai doan 2; oxy-héa tt T'1,6-DP dén pyl'u\-;at, tao ATP va NADH, H*,
— (Giai doan 3: syt bidn d6i tiép theo clia acid pyruvic trong didu kién yém
Iehf (tigu thy NADH, H* tao lactat) hetic higu khi (tao H,0, CO,, ATP).
2.1.2. Ning luong d ¥ trit phdt sinh trong con di:&ng hexoge diphosphat

. Con dudng hexose diphosphat cung cdp dén 60% tong niing lugng cla co
thé va 1 nguén ning lugng khéng thé thay thé hoan toan duige (hinh 8.2).

113




Glal
doan

Glal
dogh
2

Glai
daan

Glycogen
7" UDP-G pyrophosphorylase (

@D Phospharylase

A GIP¥ (Glucose 1 phosphat)

A ATP @ ADP Phosphogiluco-mutase

Glucose \!;;Erkh;;;f > G6P (Glucose 6 phosphat)
) Glucokinase @ & Phosphohexolsomerase

FGP (Flugose 6 phosphat)

ATP '
Phospho-frircctokinase @
ADP

F1,6-DP | (Fructose 1,8-diphesphat)

— e F1,6-DP aldolase

PDA (Phospho dioxy aceton)
! @ﬂPﬁusphui‘n‘osa isomerase

PGA PGA {(Pospho glyceraidehyd)

1,3-DPG (1,3 - Diphosphoglycerat)
ADP

Phosphogiycerat kinase
ATP& .

3.PG (3- Phosphoglycerat)
Phaosphoglyceral mutase I @

7 - PG (2- Phosphoglycerat)

Envlase I @

PEP (Phosphoenolpyruvat)

ADP

. Pyeuvat kinase
ATP NAD'

_ q —— " NADH,H'
1 NADH,H \ é g

Acelyl GoA :
H,O

L T
. Zi v khi HI% khi <CO!
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CAC: Chu tiinh acid eltric
Hinh 6.1, Thodl hoa glucid theo con duding hexose diphosphat
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Thoéi hoé glucoss ty do

Yé&m khl
Glucasa

ATP —»
ATP —

F1,8-DP

2PGA
—2NADH H'

— 2ATP
— ZATP

2 Fyrn.wat

2 Lactat

——

+ 2ATP

Hi&u khf
Glucose

ATP —
ATP =

F1,6-DP
|
2PGA

—2NADH H
S~SGATP

= 2ATP
- 2ATP

-

v
2 Pyruvatl
= 2NADH H*
T gATP

2Acetyl CoA

2 -+ 24 ATP

+38ATP

Thoai hoa glucose 1 glycogen

Yé&m khi
Glucosa

PVC —
ATP —

F1,6-DP

2PGA

4 2ATP
~ 2ATP

2 Byruvat

2 Lactat

+ 3ATP

~2NADH H'

Hidu khi

Glucosa

PvG -»
ATP -

F‘i.f-DF‘
2PGA

3 2NADH H’
T® BATP

- 2ATP
- 2ATP

2 'Py;twal
—s 2NADH, H1
TR BATP

v
ZAcelyl CoA

2 — 24 ATH

+39ATP

Gdém hai giai doan:

CAC: Chu lrinh acid cilric
Hinh 8.2. Téng k&t ndng lugng dy telr (ATP) phat sinh trong con duting HDP

2.2, Thoai hoa theo con :iu’ifing hexose monophosphat (HMP)
Glucose chi dude phosphoryl - héa mét 14n te,m glucose 6 phoaphat (G6P).

— @iai dogn 1: khi carboxyl - oxy héa tao Ribulose 5P. Ribulose 5P dudc
ddng phén héa thianh Ribose 5P hofc Xyluloge 5P.

— Giai dogn 2: chu trinh pentose.

G8m nhiing phin Gng thuin nghich xic tic bdi transcetolase va
transaldolase (hinh 8.3).




GaP G&P
- 2 NADPH H' = 2 NADPH,H*
— CO: -} GO:
leulose 5P RIbDSEI 5

PGA

(3c) sedoheplulose 7.
(7C) '
erythrose 4® <
(4C}
4 JEF'

Fep FGP (6C)

\\

GEP
= 2 NADFH,H'
- CO,

Xyluinaa 5P T
N {5C)

B=-P

b F
PG

(3C)

2 FGP
1 PGA

B
Butng phan
/ 3 CO2 2 Xylulose 5P
/\ > 1 Ribose 5P

6NADP'  BNADPH,H] |

J G6P

ke

-

Buing
phan

Phén (g Oxh khéng
thudn nghich

Phan ity Oxh khéng
thuén nghich

TC: transcetolase TA: transaldolase
Hinh 8.3. Chu trinh penlose |

o Biic diém ctia con dudng HMP:

Kay ra d hao djch: cung e4p phin 16n NADPH, H* cho qué trinh téng hap

acid béo, tng hop steroid.

3. TONG HOP GLUCID

3.1, Téng hop glycogen tif glucose

Nho 2 enzym la glycogen synthase va enzym tao nhanh

Su téng hgp glycogen xdy ra d bao dich véi oo chat 1a a-D-glucose vi ATP,

UTP, Hai enzym hoat déng lin lugt va xen ké.
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* Glycogen synthase (GS) hay UDP-glucose-glycogen tranaglucoﬁylase xie
tac su gin timg gde glucose vio mach glycogen bing lidn k&t 1-4, the

dung kéo dai mach. Glucose dude gin vao tit dang hoat héa UDPG
(uridin diphosphat glucose). (hinh 8.4)

¢ Khi mach glycogen da duge lkéo dai khodng 6-11 gbe glucose thi enzym tao
nhanh Amylo 1.4, 1-6 trans- glucnsidase a8 chuyén mét doan gbm 5-8 giie.

i
4
E_
S
o
i

¢ Glucose sang ghn vio mach bén canh bing lién két o 1-6 glucosid tao
nén mach nhanh. ¢hinh 8.5)

: Glycogen Glycogen

; (Gn+ 1) e (Gn)

| GS

UDP . UDP-G
ATP P~Pve
NDK UDP-G pyrophaspherylase
ADP
UTP G1P
Phospho glucomultase

ATP ADP
wurcmjasa/
> CHP

NDK : Nucleosid Diphosphatkinase  GS: glycogen synthetase

Hinh 8.4. Chuyén géc glucose tif UDP-G sang glycogen |

LK 1-6 Glucostd mél

1E Amylo 1-4,1-6

\ Glycogen [\\
</ transglucosidase \g

\ synthase

Hinh 8.5, Hoat ddng ctla enzym tao nhanh
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4, TAN TAO GLUCID

Tén tao glueid 1a su tao thanh glucose va glycogen tf nhitng chit khing
phai 14 glucid nhu; lactat, pyruvat, chét trung gian cia chu trinh acid citrie,
glyearol v mot 86 acid amin sinh dudng.

N6i chung qué trinh tin tao glucose dién ra ngude véi qua trinh dudng
phén (HDP) nhung ¢6 3 khéu khing thuin nghich (phai nhd enzym khac hofie
con duting khic cho phan fing nguge) (hinh 8.6).

ATP Glucose:

Hexoklnaso>< Xﬂumsa 6 phosphatase (G6Fase)

ADP

ATP

L
K Y 6 - DPaso Glycerld
ADP F1,6 - DP / \
Glycéroi Acid béo
[\:/ PDA

GDP + CO,
ADP PEP carboxykinase
GTP
Pyruval kinase xaloacetat

| ATP F‘:vruvalﬁ\ ADF + Pvc

/ Pyryvat carboxylase

Lactat ATP + CO;,
PFK: Phospho fructose kinase

1,6-DPase: Frutose 1.6 diphosphatase

Hinh 8.6, Cac khau khéing thuéin nghich ¢la con dudng 1én tao glucose
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Khéu (1) vit khéu (2) xay ra d dich bio.
Khéu (8) mdt phdn x4y ra 6 dich bao, m6t phdn & ty thé.

Trong tg thé 6 enzym pyruvat carboxylase bién d6i pyruvat thanh
oxaloacetat, O ngoai ty thé c¢é enzym phogphoenol pyruvat carboxykinase bién
d6i oxaloacetat thanh phosphoenol pyruvat, Phosphoenol pyruvat tao thinh di
ngude lai su dudng phin. Nhung vi oxaloacetal khéng qua mang ty thé duge
nén phai bién déi thanh mét chit trung gian ¢o thé qua mang ty thé duge
(malat, aspartat, citrat) nhd phan {ing ctia chu trinh acid eitric hode phan @ng
chuyén nhém amin.

5. BAC BPIEM CHUYEN HOA GLUCID G CAC MO

Ngoai nhitng déc diém chung nhu di trinh bay d trén, chuyén héa glueid
d mot s6 md con cb nhilng nét riéng. :

5.1. Gan: gan ]a bi may @iéu hoa, du trit va cung cdp glucose cho toin co thé, "
Gan nhén glucose tit mau dé tong hop glycogen du tril."Khi ed thé cén,
glycogen ¢ gan bi phén ly thanh glucose nhi sy phosphoryl-phan (9/10 &&
glucose & dang G,P) va bi thiy phin nhd Amyloe «1-8 glucosidase (1/10 &8
glucose ¢ dang ty do), G,P duge déng phin héa thanh G,P)Dudi tac dung cha
enzym glucose-6-phosphatase ¢6 nhidu ¢ gan, G P bi thiy phfin tao thanh
glucose ty do va Pve. Glucose tu do vio mau vi duge mau chuyén di céc mb.

5.2, Co: cd vi céc md khéc chi e khi ning nhin glucose tit mau dé t8ng hgp
glycogen dy trit cho riéng chiing, khéng c6 kha ning cung efp glucose ¢ho mau
vi khong ¢ enzym glucose-6-phosphatase.

Glucose thofl hbéa tao néng higng cho co hoat déng theo con duting HDP
(hidu khi va y&m khi). Khi co hoat dong nhifu cd hai con dutng déu ting 1én
nhung dutng yém khi tdng nhiéu hon, tao nhidu lactat lactat viio méau, vé gan: &
gan qua pyruvat tAn tao lai glucose, cung cAp tidp glucose td do viio méu cho'cd
hoat déng ho#ic tai tao glycogen dit trit/ Quan hé chuydn héa trén gitia gan va cd
duge goi 1a chu trinh Cori hay chu trinh acid lactic (hinh 8.7). |

f

MAU
GAN ca

ﬁ Glucoee T

£ £
G!ycagaan,F «» GP GP « GP \‘_;?Glycogen

l [

GO, Hip % “'Pyrfvat Pyrtvat > €0, H,0

L.DH LDH

Lactat*— Lactat €= Lactat
1

Hinh 8,7, Chu trinh Cori {chu trinh acid lactic)
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5.3, Nio

Trong diu kién binh thuéng, nio st dung néng lugng do qua trinh thoeai
héa glucose theo dutng hiéu khi 1a ngudn duy nhat/ Glucose nay cha yéu do
méu eung c&p. Trudng hgp nhin dét léu ngay néo co thé sl dung nang lugng i
1t oxy-hoa thé ceton.

Trong trang thai nghi ngoi nao sit dung 20% lugng oxy du chi chiém 2%
thén trong. Didu nay giai thich tai sao cac tén thuong than kinh thudng xay ra
do ha duong mau va su nhay cdm rét cao cta n@io déi véi tinh trang thidu oxy
(gfy hén ma, ton thuong khéng héi phuc).

5.4, Hong cau

Héng ciu chita lugng 16n hemoglobin (cé chite ndng van chuyén oxy tu
phéi téi che mb) v khong <6 ty thé (nén khéng c6 chudi ha hip TB va chu
trinh acid eitric). Trong héng cdu glucid chuyén héa theo con dudng HDP yém
khi v6i sdn phAm cudi ciing 12 lactat, déng thai ¢6 nhanh chuyén héa tao 2,3-
diphosphoglycerat (2,3-DPG) va nhanh chuyén héa theo con dudng HMP tao
NADPH H' ¢6 tiac dung bao vé glutathion dang bi khit (G-SH),

Mét phén tit 2,3-DPG gin vao mét phin tit Hb gy ra sy gidm 4i lue cla
Hb déi v6i oxy: né c6 tac dung duy tri dang khit oxy efia Hb, gitip oxyhemoglobin
{HbO,) nha oxy.

Thigu huyt hexokinase khién gidm ludng 2,3-DPG va do d6 lam téng ai
Iyc cua Hb déi véi oxy, giam sy cung cép oxy cho t& bao.

Thigu hut pyruvat kinase lam 1t dong 2,3-DPG, do d6 l1am gidm &i lye Hb
ddi véi oxy, khién HbO, dé nha oxy cho t& bao. '

NADPH,H' phat sinh trong con dudgng HMP nhd glucese-6-phosphat
dehydrogenase (GEPD) ¢6 tac dung git glutathion ¢ dudi dang G-SH do dé6 o6
tac dung bdo v edu triic hong ciu.

Thiéu hyt GEPD la mot bénh di truyén dac trung bdi thidu mau huyét
tan do mél kha ning khit dge nhiing téc nhan oxy-héa (H,0, va nhitng gdc tu
do), hdng ciu dé bi vd, bénh nhan dé bi nhiing con tiéu huyét ning,

6. PIIU HOA CHUYRN HOA GLUCID

 Binh thudng chuyén héa glucid ludn duge didu hoa theo 1ihu cfu ctia co thé. Thi
du: dudng huyét dao déng trong khoang 70-110 mg/dl hay 3,88-6,11 mmal/l,

Dudng huyét lubn 6n dinh nhé sy can bing gitta 2 qua trinh cung efp va
st dung glucose.

Ngudn glueid ngoai sinh tir thite in va nguén ndi sinh do phan giai
glycogen, luén cung edp glucose vao mau. Cac t8 chite, quan trong nhat 1a md
¢d, mb md, md thin kinh sd dung glucose dé tao ning lugng hoat déng vi dé
tong hop glycogen duy trd,
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Glucose dude lién tuc lge qua cu than va duge téi hiip thu hoan todn qua
ong than. Khi ludng glucose mau vidh qua ngudng thin (khoing 180 meg/dl)
thi glucose duge thai ra qua nude tidu (dudng niéu).

* Dudng huyét duge diéu hoa bdi hé théng noi tidt sau:

- Cae hormon lam téng dudng huyét gdm: hormon ting trudng (GH),
ACTH, glucagon, adrenalin, thyraxin va glucocorticoid.

- Hormen lam ha dudng huyét duy nhét cé insulin,

Duong huyét ting qui ngudng than vi din té cé dudng nidu ¢ thé 1a do
mift cin bing giita hé théng hormon lim ting va gidm dudng huyét (Ling cac
hormon lam ting dudng huyét hodic thidu insulin). Riéng truong hgp ting
dudng huydt do thidu insulin (buyét 461 hay tudng d6i) thi dude goi 1a bénh dai
thio duong (DTD). Tuy dutng huy&t duge diéu hoa nhd hé théng néi tist, .
nhung cd ch€ tée dong cha cae hormon ft nhiéu déu théng qua chie ning
glycogen ciia gan.
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Chuong 9

CHUYEN HOA LIPID

DAI CUONG ,
Trong c¢ thé lipid gém chc dang sau;
Lipid du triy;

Chi yéu 12 triglycerid, tham gia c&u tao 18p ma duéi da, 16p md bao quanh
mat s§ e quan, cb the dung bao vé co thé, tich Lt v eung cip néng ludng.

Lugng lipid dy txidl ¢d thé thay ddi theo ché d§ dn, sut hogt déng thé hic va
s tich tudi. Khi 4n du thita thiic &n, nhat B glucid lugng ma dy trd ting. Khi
ddi md dy trit duge oxy hoa d8 cung cip néng lugng cho co thé hoat déng.

Lipid mang;

Chi yéu 14 phosphelipid, cholesterol, glycolipid tham gia cAu tric mang
t& bao, mang bao quan, true tidp dnh hudng dén tinh die thi chilng loai, tinh
mién dich cia mé, ¢d quan. Lipid mang e6 ty 16 khong thay d8i, chi€m khodng
10% trong lugng khé chia t8 chic.

Lipid mau:

Do tinh chét khéng tan trong nude, lipid duge van chuyén trong méau
dudi dang két hgp véi protein nhu phétc hop acid béo véi albumin, giita
cholesterol, phospholipid, triglyeerid véi cac apoprotein tgao thanh cée hat
lipoprotein (LP). CE

Céc dang lipid trén c6 lién quan mit thiét véi nhau trong chuyén héa,
Céc thanh phéan lipid cta chiing cé thé trao ddi véi nhau nhe su vin chuyén
cua cde lipid hoa tan, Giita cac lipoprotein hoa tan ciing c6 sy trao d#i cie
thanh phan lipid nhu cholesterol este, triglycerid, phospholipid nhg nhiing
protein van chuyén dic hiéu,
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1. TIRU HOA VA HAP THU LIPID

L1, Tiéu hoa

Lipid tit ngudn gdc thic &n xuédng rudt non duge nhii tudng héa nhd mudi
mit. Sy nhil tuong héa gitp cho cic hat md tidp xic nhidu hon véi enzym thuy
phén lipid ¢6 trong dich ruit, dich tuy. Dudi tac dung cua cic enzym niy céc
lipid b thuy phén d4n ddn giai phéng ra céc thinh phén céu tao. Nhut vily qua
trinh tiéu héa lipid thuc chét 1a qué trinh thuy phén lipid.

1.1.1, Thuy phdn triglycerid

() hanh ta trang dudi tde dung ctia lipase tuy triglycerid bi thuy phén
theo sd db sau: : .

y | #°
1CH,0— C —R, 1CH,0— Cc— R,
"o . 0 CH.OH
l Vs Lipase | Vi Lipase
2CHCO— C ™ R, 2CHO—C— R; CHO— C—R,
9]
3cH0—C Z. R, CH,OH lH,OH
R,COOH RCOOH
1.2 Diglycerid ' 2. Monoglycerid
Isomerase
CH,OH € TH,O,— C—R;
CHOH CHOH
CH,OH CH,CH
R,COOH

Glycerol

Dic diém coa qué trinh trén Ja:

— Lipase chi tic dung diic hidu trén lién két este & C, va C; clia phén ti
triglycerid nén acid héo & vi trf C, cdn chuy8n dén vi tri ¢, (nhd enzym
déng phén héa isomerase) trude khi bi thuy phén.

— By thuy phén triglycerid ¢ hanh ta trang khéng hoan toadn tao thanh
mdt hén hgp céc sin phim trung gian gbm: triglycerid, diglycerid,
monoglycerid, acid béo, glycerol,

126



R T S i S SRR R TTIT,

R e e e ST

et

1.1.2. Thuy phén phospholipid va sterid
Tham gia thuy phén phospholipid v sterid ¢6 céc enzym sau:

Phosphodiesterase cua rudit dic hidu vdi lién két phosphodieste cit lién
két este gilia acid phosphoric vé cholin hoiic lin ket este giila acid phosphoric
val glycerol. Do d6 cé thé ¢6 4 loai san phim tao ra l& diglycerid. phosphaochalin,
acid phosphatidic va cholin,

Phosphomonoesterase (phosphatase) ti€p tde thuy phén cic sin phim
trén. Thi dy: thuy phan phosphocholin thanh acid phosphoric v cholin.

i

/,//0 _ .74,-0
THJD"—'C_R1 CH?'D_'_'C._HI
O o)
SHo — &R éHo —cZ n,

al—@—i_— Cholin LH20-$-®—.cnolin

o

acjd phosphatidic cholin  diglycerid phasphocholin

Cholesterol esterase thuy phéin cholesterol ester thanh acid béo va
cholesterol,

1.2, Hidp thu

Hén hop cic san phdm thuy phén lipid chita hoan todn & trén duge hip
thu qua mang rudt.

Glycerol vl acid bée mach ngén duit 10 carbon qua ténh mach cita tii
gan. acid béo luu théng trong mau duii dang ké&t hap véi albumin,
' ¥

= Céc acid béo mach dai, mono, diglycerid duge diing 1am nguyén liviu Léng
hyp lai triglyceridl & mang rudt,

— Céc lipid mdi téng hop lgi 6 mang rudt nhu triglycerid, cholesterol ester
duge bao boc bdi mdt 16p vo gbm cac thanh phén lipid va miic nhu
phospholipid, cholesterol t do va apoprotein (ciing duge téng hgp & rudt)
tao nén nhiing hat lipoprotein, chui yéu 14 chylomicron. Chylomieron qua
bach mach 18i vao méu tii gan.

Qué trinh tidu héa vi hép thu lipid 6 thé tém tét trong sd do sau:
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CM; chylomicron,

ABMN: acid béo mach ngén

Ong rudt Té bao niém mac rupt Hip thu
P e — Pl \ﬁm;otain Bach huyét
C 56 > @/ ' 4u
CE T~ e 7
AB ——3 AR / e
\l
\-‘_ T
- MG T Tinh mach cifa
TG MG &
——> Glycerol
ABMN e > ABMN > AB ~ albumin
PL: phaspholipid, CE: cholesterol ester; C: cholesteral Wf do;
AB: acid hao, TG: triglycerid; MG; monoglycerid;

Hinh 9.1, Tiéu héa.va hap thu lipid

2, CHUYEN HOA ACID BRO
2.1, Thoai hoa
2.1.1, Thodi héa acid béo no o s6 carbon chdn

2.1.1.1. Hoat héa acid béo
Trude khi di vao qua trinh chuyén héa cac acid béo phai duge khich déng aé
trd thanh dang hoat déng acyl CoA nhd qué trinh hoat héa xay ra & bao tudng.
Phan Gng téng quat cla qua trinh hoat héa acid béo nhu saw;

0

' _ !
R~ C-OH + ATP + HSCoA — R-C~S8coA + AMP + PP

JT.
Acyl CoA Synthetase

AMP dude giai phéng t.rong phan (ng trén sé duqc phosphoryl héa trd lai
thanh ADP dudi tic dung clia adenylat kinase

ATP + AMP «— 2ADP

Nhu véy thuc chil qua trinh hoat héa mét phén ti acid béo da su dung
mit 2 ATP.
d ngi.r(:ll va dong val cic enzym cua qua trinh oxy héa acid béo khu trd

trong ty thé nén cac acyl CoA phai duge van chuyén tit bao tudng vao ty thé
nhd chit van chuyén 12 carnitin va enzym carnitin acyl transferage,
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2. 1.1.2. Qud trinh poxy hia

Trong ty thé sy oxy héa acid béo ludn xay ra & carbon B ké tit ddu cb
nhém carboxyl nén qua trinh nay goi 1a qua trinh B oxy héa.

M&i ldn B oxy héa cit ra mdt miu 2 carbon dudi dang acetyl CoA, acyl
CoA phai tral qua 4 phan tng theo s¢ db sau:

R—CH,—CH,—CH,—C~5CoA  AcylCoA

I
O
FAD i
Acyl CoA-
dehydrogenase ;
FADH,
; H
R-—CH,— é:([i - I(IJ ~ S CoA Enoyl CaA
H O H.O

Enoy! CoA-

hydratasa

?H
RmJ:Hf--? — CHz—(f*r S CoA b hydroxyacyl CoA
H (9] AD*
[i-hydroxyacyl CoA
dehydrogenase
: y NADH,H'
R-—CH, — Ll‘: — CH, —-ﬁ ~ 8 CoA 3 cetoacy| CoA
e} 0O
Acyl! CoA-acelyl HS CoA
transferase / ;
{Thivlase) W

R - -CH?-«-F-SC{}Aé-CHS—G-SGoA
| {
0 0

Acyl CoA Acetyl CoA
(kém acyl CoA ban dau 2C)

Hinh 9.2, Ji oxy h6a acid béo

Bén phan img trén duge lap lai nhidu lan cho dén khi acyl CoA ban diu
duge chat hoan todn thanh cie miu acetyl CoA. Thi du! B oxy héa acid
Palmitic ¢6 16C xay ra nhu sau: ddu tién Palmitic duge hoat héa thanh
Palmity] CoA, sau d6 Palmityl CoA sé trai qua 7 vong B oxy héa, gidi phéng 8
phén ti acetyl CoA (hinh 9.3).
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S6 phén tid ATP tac thanh khi oxy
héa hotin toan mét phan ti acid Palmitic
nhit sau: ;

5ATP % 7 vong = 356 ATP
12 ATP x 8 Acetyl Col = 96 ATP
(Giai doan hoat héa =~ 2 ATP
Tong cong: 129 ATP

2.1.2, Thodi hia acid béo bio hoa ¢ 86

carbon lé

Acid béo bao hoa cb sé carbon 16 ciing
trai qua gué trinh oxy héa nhu trén nhung
vong oxy hoa cudl ciing tao thanh acetyl
CoA va pmpic;'-uyl CoA.

Propionyl CoA trai qua nhiéu qué
trinh bidn d&i, carboxyl héa rbi déng phan
héa tao thanh succinyl CoA. Chét nay cé
thé di vao chu trinh acid citrie.

2.1.8. Thodi héa acid béo khdong no

Cae acid béo khéng no c6 mgt hm‘ic nhigu lién két d6i ciing duge B oxy héa

Acatyl Cod

———- Asatyl Gua

i Anatyl Opf

Avatyl CoA

&

Aoyl Cua

Hinh 9.3, | oxy hda AB Palmitic

ludng tif nhu acid béo no nhung c6 nhitng diém khéc bidt sau:

~ Trong quéa trinh thodi héa cic acid béo khéng no phai dude chuyén ti
dang cis sang dang trans, cdc lidn két d6i & nhiing vi tri khic nhau JAn
gt chuyén sang vi tri A% Dédy 14 nhing dang chuytzn héa trung gian
thich hgp cho hoat déng cia hu théng enzym B oxy héa.

~ 58 lugng phén tit ATP tao thanh trong qué trinh oxy héa acid béo khéng
no thép hon s§ lugng ATP tao thinh khi oxy héa amd béo no ¢6 8 carbon

tudng Ting.

2.1.4, Céc thé ceton

Ngodi con dudng oxy hoa hoan toan trong chu trinh acid citric, cic miu
acetyl CoA con 6 thé tham gia t8ng hop trd lai acid béo, cholesterol hotic cac

thé ceton,

Céc thé ceton gdm 3 chil: acid acetoacetic, acid D B-hydroxybutyric va

aceton,

Sinh t6ng hdp céc thé ceton duge 1 thue hién trong ty thé cia 1€ bao gan

theo sy dd sau: (hinh 9.4).
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0
i
!
i
£

.r“"
CHy— + GHa—C::U
HOoA BCol
2. Acetyl CoA

=
b cetothiolase
HB8CoA
0

]
GHJ'—'C—CHE*—C?G Acetoacetyl Coh
N8CoA

o
Syntheiuse HE CoA
OH i
Oxn, |
/(.'-—OH}—-O-OH!—
HO 1 SCoh
CHa
P-hydroxy-famethylglutaryl CoA
+ (HMG. Coh)
HMQ - CoA 2
Lyase Acatyl CoA
W
Oy
CHa—O—0CHa
HO"
A, ncetoacetie
Acetvacelal
decarboxylase NADH + H'
CO2 NaD*
?H
%S o-onp—C—cna
] HO~ |
CHs~—C—CHa H
Acston AD-Phydroxybutyric

Hinh 9.4. Sy hinh thanh céc thé Ceton tir acely| CoA

Sau khi dude téng hdp tai gan, cie thé ceton dutge chuyén vao méu di dén
cde mo ngoal gan, téi tao trd lai Acetyl CoA di vaio chu trinh acid citric cung
cAp néng higng cho hoat dong cac md db. Péc bidt trong mot s& didu kién, thi
dy khi d6i kéo dai hode sy cung cép glucose bi han ché thi ndo cd thé dung p-
hydroxy butyric ldm ch&t dét chinh.

Céc thé ceton ¢b tinh acid cao. Khi néng dé ceton trong mau ting qua
nhidu c6 thé dan dén hon mé do ting aeid man (cetoacidosis) va hei thé c6 muii
héi aceton.

2.2. T'éng hdp acid béo
2.2.1. Céc chit tham gia quad trinh sinh tong hap acid béo

Trong t€ bho, qué trinh tdng hgp acid béo xdy ra chii y&u d bao tudng,
mt phin it xdy ra & trong ty Lthé v microsom (chii y&u 14 kéo dai mach acid
béo han 16C hoie tao mach acid béo ikhéng no).
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Cac chét tham gia qué trinh sinh t8ng hop acid béo 14;
s Acety] CoA va hu théng van chuyén Acetyl CoA Y ty thé ra bio tucng
« Malonyl CoA duge tao thanh ti phan dng sau:

Biotin
CH, - GO ~ SCoA + GO, T~ 3 HOOG-CH,- GO~ SCoA
Acetyl CoA Acetyl CoA Carboxylase Malonyl CoA

e Phitc hgp enzym téng hdp acid béo gm:
1. Acyl CoA ACP transferase
2. Malonyl CoA-ACP transferase.

3. B-ceto acyl ACP synthetase (enzym niy c6 chia nhém SH goi 1a SH
ngoai vi etia phite hgp acid béo synthetase).

4. B-ceto acyl ACP reductase (coenzym: NADPH, HY).
5. D B-OH acyl ACP (de) hydratase.
6. Cis Enoyl-ACP reductase {(coenzym: NADPH, H").

7. ACP (Acyl carrier protein) gén véi nhém ngoai c6 chita nhém SH goi 1a
SH trung tdm.

D& tim hidu cd chf hoat ding cha phiic hgp Pnzym téng hap acid béo ta cé
thé mé hinh héa nhu sau:

(Mgoaivi) HS )
> E
{Trung tAm) HS ACP :

2.2.2, Qua trinh téng hop acid béo

M3&i qué trinh kéo diii mach carbon thém 2 carbon trai qua 6 phén ung
nhu sau: '

~ Chudi phan ting 1: (bao gbm 2 phdn (ng la, 1b)

HS —\\ 1a HS
CHE = CO o SCOA + E

E
/ s = G G B
’ HS ———— ACP : H
AcylCoA ACP 1b
transfarasea
CH,-C~8 7
[ >
]
HS - ACP
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- Chudi phén fing 2 (hinh 9.5).

HOOC—CHy—C ~ BCoA
J @ Malonyl ACP transfarase

CH3—CO ~ B
E
HOOC—Cila—£0 ~ 8 -——ACP:
(1] CO
l\mu 63 I'Ceto mcyl ACP aynliotase
HE i
>E i
cu,ﬁﬁ:ﬁcua_cu - B —AQP

0 l : cmmm, :
" . .
} NADP® It Ceto acyl AF:P raductase
HS
, >H
UH:—(EH-M:H:-—GD o § ———hCP~
OH .
(5) [T—H0 DyHydroxy acyl ACP (de) hydratase
H3 ——-:
E
CH3—CH = CH—CO ~ 8——ACP .
NADPH H"*
(6) Cis enoyl ACP raductase
NADP®
HA 1(h) GHa—-—CHa—BH:;—e-C!J ~f
> E—— DE
CHy~CHa—CH1-—-C0 ~ B=—AQP HB——= ACP
| /Mulmyl Coh
HﬂﬂoA\I
Aeyl CoA

Hirth 9.5. Téng hogp AB )

2.2.8. Sinh t6ng hgp acid béo khéng no

_ Qué trinh téng hgp acid béo khéng bdo héa xdy ra trong ludi ndi bao cla
i€ bao gan, m6 md, tir tién chit acid palmitic va acid stearic,

Dasaturase
Palmityl CoA + NADPH H' + O, e Palmitoolayl CoA + NADP' + H,0
Deasalurase

Stearyl CoA + NADPHH'+0, — & Oleyl CoA + NADP' + H,0

Sinh téng hdp acid béo khéng no nhidu lisn két doi xay ra nhifu & thige v.at.

Acid linoleic va acid linolenic ¢d thé khéng t8ng hop duge phai 14y tit thie
dn do d6 goi 14 acid béo cdn thist.
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3. CHUYEN HOA TRIGLYCERID, PHOSPHOLIPID

3.1, Thoai héa triglycerid va phospholipid

Duéi tac dl;.ug clia cﬁc loai phospholipase va lipase phospholipid va
triglycerid bi thuy phan giai phong ra cic thanh phin ciu tao la acid béo,
glycerol, acid phosphoric va base nitad.

() md md acid béo c6 thé tdy theo nhu cAu ma tham gia ti téng hap trd
lai triglycerid hodc duge dua vao mau dudi dang k&t hop véi albumin chuyén
dén cac md khac,

Glycerol ciing duge dua vao méu chuyén dén céc mb khac nhu gan, than.
¢ dé ching duge phosphoryl-h6a nhd enzym glycerolkinase chuyén thanh
Glycerol Phosphat. Ch#t nay c6 thé bidn thanh phosphoglyceraldehyd tham
gla vao qua trinh tdng hgp glucose hofic oxy héa Llﬁ-p tuc thanh acetyl CoA va
vao chu trinh acid eitric (Hinh 9.6).

CH,OH ATP ' ADP  CH,OH NAD NADH.H®  CH,OH
YA |
CHOH > CHOH—™ * C=0
| Glycerolkinase | GPDH |
CH,OH cH,0 —{P) CH,0 —
Glycerol Glycerol - ® Phosphodioxyaceton
lsomaerase
O
- Gy
Glucose « ¢« F.16 ® * S
| H
CHOH

l
co, CH,0OH ——®

Glycaraldehyd 3 phosphat
H,Q (phosphoglyceraldehyd)

Q 4— < Acelyl CoA\
! .

Glycerol - @: glycerol phosphat CAG: chu trinh acid cifric
GPDH: glycerol phosphat dehydrogenase

Hinh 9.6. So d8 chuyén héa glycerol

3.2. Téng hgp triglycerid va phospholipid

Qué trinh tong hgp triglycerid va phospholipid ¢6 lién quan mat thiét vdi
nhau va xay ra nhidu 6 mé gan, mé md va rudt non ¢hinh 9.7).
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NAD"

ATP
Glucose —»—— PDA 7"'—» Glycarel 3 ® 4—*—""——’T Glycerol———— TG

N NADH,H' o 2 Acyl CoA 4
¢ mé gan
3 mé ma 2HSCoA
—R,
Ry —| cTP PP
@ N CDP - Diacylglycerol
Serin ;
Acid L - Phosphatidic
H,0 GMP
¢ niém mac rudt non  Phosphatase Phosphatidy| serin
MG ~~—~ Pvc

AcyICoA v Y—R, + By

i Moy A@sphaﬁidyi! serin
o, s décarhoxylase
1, 2 Diacylglycerol \
w p DG CDP - sthanol Co,
Acyl CoA amin
; COP-Chalin CMP
H5Co <
CMP ) B
+ Phesphalidyl ethanclamin
TG Phosphatidyl Cholin «- (Cephalin)

(Lecithin) \
3 (S. Adenosyl Methionin)

3 (8- Adenosyl Homocystein)
Hinh 8.7. Tdng hep triglycerid va phospholipid

4. CHUYEN HOA CHOLESTEROL

4,1, Sinh téng hop cholesterol

Cholesterol dude téng hgp chit yéu 4 gan, vo thugng than, lich, niém mac
rudt, phoi, than,

Qui trinh sinh tong hgp cholesterol ¢6 thé dude chia lam ba giai doan
chit yéu nhu sau:
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_Acetyl CoA + Acetoacetyl CoA

Giai doan +
< [ hydroxy methyl glutary! CoA (HMG CoA)
H
>Acid mevalonic OH, — CH, - IC — CH, - COOH
Gial doan 2 OH CH,
Acid mevalonic
Squaten (30C)
Giai doan 3

Cholesterol (27C)

4.2, Cholesterol 1a tién chat ctta nhiéu chat 6 hoat tinh sinh hoe quan trong

Trong qué trinh thoai héa cholesterol tao ra acid mat, mudi mét cén
thi&t cho sy hép thu va tiéu héa lipid va eéc vitamin A, D, B, K. Cholesterol
dude dho thai qua dudng rudt, dudi tac dung ctia vi khuén tgo ra coprosterol
theo phén ra ngoai.

Cholesterol 1a tidn thén cla céc chiit ¢6 hoat tinh sinh hoc cao nhu:
vitamin 1) vi céc ndi ti8t t& steroid.

5. LiPID, LIPOPROTEIN MAU

5.1, CAu trac eha lipoprotein mau

Llpld diic bigt 1a triglycerid va cholesterol ester khong tan trong nuic
nén mubn di chuyén trong mau phai két hgp vdi protein tae phite hgp
lipoprotein,

Tt ci céc lipoprotein dén dude céu tridc theo nguyén tic sau: cae phﬁn tu
hodic cac nhém chie ua nude (phén cife) quay ra ngoai lam thanh ldp vo bao
boe; phén nhén 14 cde phiin i, cac gﬁc ky nude (khéng phan cyc) (hinh 9.9). .

o i Apoprotein
e ﬂ@‘_ /

— Phén c6 {:I,Fc clia PL

"~ Chubi hydrocarbon clia PL

P
P Chaolestarol wr do

CE: cholesterol ester TG: triglycerid PL: phospholipid
Hinh 9.9. Sd d8 cau trac lipoprotein
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6.2. Phin loai lipoprotein

VE cdu tao hda hoc lipoprotein c¢é6 2 thanh phén chinh 14 lipid va
apoprotein (Apo) thanh phén lipid cha eac lipoprotein thudng gidng nhau gém
céie chit triglycerid (TG), phospholipid (PL), cholesterol (), cholesterol ester
(CE) nhung khac nhau vé tdng Iugng vi ty 18 che loai lipid trén. Thanh phan
apoprotein thudng khac nhau gifta che lipoprotein (LP) ca vé ludng va chit
(loal apoprotein).

LP = Lipid (TG, PL, C, CE) + Apo (A, Ay, By, Buag, C...)

Céc LP cb ty 1é lipid v protein khéae nhau nén chiing e6 t§ trong va digh
tich khé&c nhau, Nhé dé ¢6 thé tach riéng céc loai LP bang siéu ly tdm hodc

I
f
£
;
i
§

; dién di.
i Budng dat HT
e A HT: huyét thanh -
P s [ o E— 41 ohidu di chuyén
: CM:- chylomicron
G| VLDL = BLP b LP: p lipoprotein
sl LOL >§;-B_Lp Tiiine pre-(i-LP: pre-f-lipoproteln
4 1F alD: o —lipoproteln
@ HOL “‘LP@' VLDL: very low dansity LP
i+ HOL; high density LP

Biéu Iy tAm Bién di LDL! low dansity LP

5.3. Chuyén héa lipoprotein va vén chuyén lipid trong mau

Théng qua qua trinhlchuyﬁn héa }ipnprntein, cac lipid nhu triglycerid,
cholesterol duge vAn chuyén chii yéu bing nhitng lipoprotein khéc nhau va
theo nhitng huténg khéc nhau.

¢ Chylomicron (CM): dugc tnng hgp & rudt qua mach bach huy@t vao mau.
Trong mau dudi tie dung cda enzym llpnpmtemhpase (LPL) ¢6. trong
ndi mac mao mach cia md md, triglycerid cta CM bi thay phén, cung
r&p acid béo ty do cho mo st d:_mg Phén CM cdn lai goi la remnant CM
tiép tue di chuyén trong mau vi bi gan bét gifi rdi thoai hoa trong t& bao
gan, Binh thudng sau khifn huyét tuong duc do ¢6 nhidu CM. Lay mau
lie déi (cach bita &n cudi cting khoang 10 gid) huyét tudng sé trong do
gan d& bét giﬁ hﬁu hét CM. CM la chét van chuyén triglycerid ngoai
sinh (c6 nguon gic ti thiic &n) tit rudt dén mé md, tim, co xuong va gan,

. VLDL duge tdng hop & gan réi dua vao mau. Thanh phin lipid chu yéu
cua VLDL la triglycerid nén nd duge coi l1a chét vén ehuyf]n triglycerid
ndi sinh (ngudn goe trong co thé) tit gan dén céc mbd ngoai vi.

Ngoai triglycerid, VLDL econ chita cholesterol. Trong mau triglycerid ctia
VLDL bi thay phfn nhé enzym LIL, Ty 1é triglycerid trong VLDL ft d&n di
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lam cho tj 1& cholesterol ctia VLDL ting ddn 1én. VLDL chuyén thanh IDL
(Intermediate-density LP), ro1 LDL.

* LDL sinh ra ti IDL, gidu cholesterol, di chuyén trong mau t6i b& mit t&
biio mb ngoai vi va t& bao gan, bi nhin dang béi thu thd LDL va bj bit
gill, dua vao trong ndi bao. LDL thoai héa trong néi bao giai phéng cac
acid min, cung cip cholesterol cho t& bao.

» Nhu vay, ciing voi VLDL va IDL, LDL la chét van chuyén cholesterol tit
gan dén che t8 bao md ngoai vi. Trong mau khi s§ higng LDL nhiéu thi
néng dd cholesterol man ting cao v b thé gay 1 dong cholesterol trong
thanh mach mau. D6 13 mét y&u t& nguy cd clia bénh xd vita déng mach.
(‘4o lipoprotein tham gia vAn chuyén cholesterol vao trong t& bao md
ngoai vi trong dé ¢6 t& baa thanh déng mach nhu VLDL, IDL, LDL dudc
goi 14 lipoprotein gy xd via dong mach.

HDL duge téng hop & gan, dua vao méu, di dén cde md ngoai vi, O a6,
HDL thu nhém cholesterol tit cdc t& bao, van chuyén vé gan 46 gan oxy héa va
dao thai theo duting mat xudng rudt,

Vay HDL 1a chét van chuyén nguge cholesterol tit t& bao ngoai vi vé gan,
chéng 1t dong cholesterol trong t& bao ngoai vi. HDL dudc coi la chét bdo vé
thanh mach, c.lﬁmg xd viia. Tom 1@.1 trong miu néu ting cée lipoprotein giy xod
vila va hoﬁc gidm lipoprotein chdng xd vila thi nguy cd bj xd vita déng mach sé
tdng. P8 danh gid nguy cd nay trong 1Am sing cic bae 81 thudng chi dinh céce
xét nghiém gau: cholesterol, triglycerid, cholesterol trong HDL (HDL-C),
cholesterol trong LDL (LDL-C) vi tinh céc ty ab.

LbL-C Cholastarol

HDL-C HDOL - C

6. DAC PIEM CHUYEN HOA LIPID & MOT S6 MO

6.1. Chuyé&n héa lipid & mé md

Tai mé md, trlglycend dude lidn tuc thity phén hay téi téng hdp tay theo
nhu cdu, difu kién cha cd thé (tinh trang dinh du‘ﬁng, hoat déng cta hormon
AT J)

Qua trinh thuy phin t-rlglycarld gifi phéng glycerol tu do va acid béo.
Acid héo ¢6 thé tai téng hdp trd lai triglycerid cting véi glycerol phoephat ¢6
ngudn gde tit chuyén héa dudng. Vi mé md khéng 6 enzym glycerol kinase dé
bién glycerol thanh glycerol phosphat nén glycerol tu do d m8 md phai theo
méu vé gan, thin dé tai téng hop triglycerid va phospholipid tai cic mé d6
(hinh 9.10).
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ATP:
GAN, THAN ' : ADP
TG Glycorol-@
AB: acid béo TG: triglycerid Glycerol- ®: glycerol phosphal

ActCoA! acetyl CoA CAG: chu trinh acid clirlc -
Hinh 9,10, Chuyén hoa lipid & mé ma

6.2. Chuyén hés lipid & gan (hinh 9.11)

Gan 1a ndi xay ra cac qua trinh tﬁng hgp acid béo, tuglycend phospholipid, _
cholesterol va cholesterol ester, Gan téng hop acid mat, mudi mat ti cholestexol,

Quu trinh f-oxy héa acid béo xdy ra chi y&u 4 gan, tao ra acetyl Co,
mdt phin nhd acetyl CoA Li€p tuc dot chay tr(mg chu trinh acid citrie tai gan,
phan lén acetyl CoA duge van chuyén theo miu dudi dang céic thé ceton dén
cée md khae. O cae md nay thé ceton trd lai dang acetyl CoA va d6t chay trong
chu trinh acid citric.

Phospholipid duge bﬁng hop chh y&u § gan, déng vai trd vin chuyén dua
md ra khoi gan. { .

Binh thuéng triglycerid dude tng hop d gan khong tich iu trong gan ma
duge vAn chuyén nhanh ra Ihdi gan ciing véi phospholipid, cholesterol,
cholesterol este va apoprotein dudi dang VLD,

Triglycerid bi @ dong & gan giy hién tudng gan nhidm md cé thé do chc
nguyén nhin sau, : '
~ Gan bj tran ngép acid béo do dn qua nhiu glueid, chit béo hoice do huy
déng acid béo tit md md v€ qua nhiu (tiéu dudng, nhiin déi liu ngay,
nghién rugu...).
Tao khéng @i lipoprotein do thiéu apo B (diing khang sinh ngung sinh
téng hop protein), thigu phospholipid do thidu acid béo cAn thiét, thidu

cholin, methionin, dnh hudng sy k&t hgp gitta lipid v protein (ngb dac
boi CCI,, As, Pb... lam hu hai t& bo gan).
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Gan Mau Mé& khéc
Cca, e H,O CAC
Clucose AB ————+ Act GoA @ Act CoA
l I Acyl CoA Caton=t* Ceton =+ Calon
i TG Cholestarol
Glycerol
1
HSCoA
PL
Apoprotein VLDL
40P '-F'L"i
-\ ; iDL
ATR L
LDL==}=sThoal htia
Glycerol tit mé ma / \
3.2 Cholesterol

AB: acld béo
aa: acid amin

TG: driglycerid

Hinh 9.11. Chuy&n héa lipid d gan

PL: phasphollpldCE: cholesterol ester
CAC: chu ldnh acid citric ActCoA: acetylCoA




Chuong 11

CHUYEN HOA HEMOGLOBIN

1, TONG HQP HEMOGLOBIN
Hemoglobin 14 mét porphyrinoprotein gdm hai thanh phin:

o Phén protein thudn c6 tén 1a globin, duge tao bdi 4 chudi polypeptid gdm
hai chudi o v& hai chudi p. Qua trinh t8ng hop globin xiy ra tudng tu
nhut cae qua trinh téng hop protein khéc.

* Phén nhém ngogi la Hem. Hem dude téng hop nhidu & gan va tiy xuong.
Qué trinh tdng hgp hem duge chia lim 3 giai doan:

[

Tgo aecid §-amino levulinie,

- Tao corproporphyrin 111
Tao protoporphyrin IX va gin Fe®,

2. THOAI HOA HEMOGLOBIN

2.1, Cac quﬁ trinh thoai héa hemoglobin

Doi sng trung binh cia héng cdu 14 120 ngay. Khi héng ciu chét 56 dude.
cac dai thye bdo mang t61 hé véng ndi md (thy xuong, lach va gan), Tai dfiy
hemoglobin duge thoai hoa. Sy thodi hoa Hemoglobin tri qua cée qué trinh sau:

" — Giai phéng Hem: hemoglobin thoai héa gidi phéng globin va hem. Globin
di theo con dudng chuyén héa protein con hem thoai héa tifp tye.

— Tao biliverdin: dudi taec dung clia enzym hem oxygenase ving porphyrin
bj md, téch nguyén tit sdt va tzo thanh biliverdin 6 mau xanh ve.

- Tao bilirubin tif do: biliverdin bj khit nhd ey xidc t4c chia enzym biliverdin
reductase ¢6 coenzym 124 NADPH,I{* tao thanh bilirubin ¢6 mau ving.
Bilivubin duge tgo thinh & h¢ thong vong n6i mé 1a bilirubin ty do, ¢6 dic



diém khéng tan trong nude, dje va cho phdn Gng mau diazo cham, gidn
ti€p nén cdn dugde goi 1a bilirubin gidn tidp. Trong méu bilirubin tu do
duge van chuyén dubi dang két hgp véi albumin dé chuyén vé gan.

- Tao bilirubin lién hgp: & gan duéi téc dung cla enzym glucuronyl
transferase bilirubin ty do duge lién hgp véi acid glucuronic tao thanh
bilirubin lign hop. Bilirubin lién hgp c6 dic didm 1a tan trong nude, khéng
dge va cho phan iing diazo trye tiép nén con goi 14 bilirubin trye tiép.

~ Tao urobilinogen: bilirubin lién hgp theo mat dd vao rust va bi thiy phan
trd lai bilirubin ty do. Dusi téc dung cfia cie enzym vi khufn y8m khi g
rudt bilirubin ty do bi khi oxy tao thanh cde hop chéat khéng mau goi
chung la urobilinogen, Phén 16n chdt niy duge dio thai theo phén va bi
oxy hoa thanh stercobilin, Phén nhé urobilinogen duge tai hap thu trd vé
_gan qua tinh mach cffa. Tai gan urobilinogen bi oxy héa tai tac lai
bilirubin, d§ vio mat xufng rudt (chu trinh gan ruse), Mét lugng nho
urobilinogen con lai trong mau dén than, dio thai ra npoai theo nuée tidu -
vi bi oxy héa thanh urobilin. Chinh urobilin va stercobilin 14 che sfe t&
£6p phén tao nén miu ving cho nudce tidu va phén.

2.2. R&i loan thoai héa hemoglobin

Binh thudng bilirubin toan phén (Bil TP) huyét thanh <1 Omg/l, trong 6
khoang 85% 12 bilirubin tu do (Bil TD), 16% la-bilirubin lién hgp (Bil LH),

Khi Bil TP ting vugt qué mic 200mg/l thi bilirubin c6 thé khuy&ch tin
ra ngoai thanh mach dén té chic da vi niém mae giy ving da, ving mit. Hoi
chitng vang da e6 thé do nhiing nguyén nhén khéc nhau duge x&p thanh 3
nhém chinh nhu sau:

2.2.1. Vang da trude gan (tang Bil TD la chinh)

Chil yéu gép trong céc trudng hgp vang da do tan huy8t nhu cae bénh vé
hemoglobin bat thudng (HbS, Thalassemia, Minkowski chauffard), bénh di
truyén do thidu enzym G,PD, bénh midn dich (truyén nhdm nhém mau, bat
dong nhém méu Rhesus,...) bénh mic phai (88t rét, sit xust huyét, nhidm
trimg, nhiém doc cdc dung méi hitu cd) v vang.da sinh 1y & tré so sinh'do hé
théng lidn hdp, cae thy thé & mang t& bo gan ciing nhu céc protein van
chuyén chua phét trién binh thuong. Trong trudng hdp niy xél nghidm théy
Bil TD ting cao, Bil LH téng nhe hay binh thudng, urobilinogen va
stercobilinogen ting trong nude tiéu va phén.

2.2.2, Vang da tei gan (tdng Bil hin hop)

Cha yéu gap trong cac bénh viém gan virus, nhidm déc gan do héa chit
ho#ic ném, xd gan, ung thu gan, Cac t8n thudng tai gan gy gidm kha ning
lién hdp lam cho Bil TD huyét thanh téing déng thdi kha niing tai tao bilirubin
b urobilinogen gidm st gly ting urebilinogen trong nuée tidu, Mét khéc ton
thuwdng viém tai gan giy ph né téc nghén dudng mét trong gan 1am cho mat &
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lgi va tran vao mau do d6 tang Bil LH trong huyét thanh va xudt hign siie t8
mét trong nude tiéu. Trong trudng hgp nay xét nghigm théy Bil TD va Bil LH
déu tang. Nudc tiéu cb she t6 mit va ting urobilinogen.

2.2.3. Vang da sau gan (tdng Bil LH ld chinh)

 Gap trong cae truong hep tde dudng din mat nhu s6i mit, ung thu d4u
tuy, hach to chén ép dudng dfn méat. Xét nghiém mau thiy ting Bil LH, nudc
tifu c6 mudi mat, séc t6 mAt, Phin va nude tifu nhat mau. :

: Hem -
| 0,  NADPH
GAN Hem oxygenase
LACH Fe™+CO NADP"
TUY XUONG Blllvardin *
' NADPH
1 2 Bitiverdin
' reductase
1.\“‘- NADP* .
BTD 4
) UDP glucuronat %
GAN - | “-\ . B:glrubln UDpP
-UDP.'./ ~ Glucuronyl %
fransferase §
'|r _EI
Bil LH <
£
RUOT Y
Urabllincgen
~ Tai hép thu
Than .
v . l
PHAN Stercobllin :
Urohilin
{nudc 1idu)



Chuong 14

CHUYEN HOA NUGC VA CAC CHAT Vb cOo

Lidt ké duge cde nguyén nhén chinh giy réi loan chuyén héa nitde va eac
chét vé cq. .

Nude va cac chit vo co khing cung ¢dp niing lugng cho eo thé nhut eéc
chit hitu co nhung ching c6 vai trd diic bigt quan trong trong cée qué. trinh
sinh 1y, sinh héa vA tham gia e¢du tao t& bio. Chuyén hﬁa nude va cac chat v
¢d lién quan mat thigt vdi nhau va chiju sy diéu hoa ciia cc yéu t6 thin kinh,
ndi tiét, cde co quan nhu than, phédi, da... R6i loan chuyén héa nude va cac chﬁ't
v6 ¢d la bénh canh thuong gip trén ldm sing ddi héi phéi duge danh gia ding
miic va xu 1y kip thoi.

1. VAI TRO CUA NUGC VA CAC CHAT VO O .-

1.1. Vai tro etia nude

¢ Nude tham gia tao hinh 134 dang nude két hdp, giup binh 6n Iﬁmtem d
trang thai keo bén vitng. Nude 1a méi trudng d8 cho cae phan fing héa hnc
x4y ra vi true tiép tham gia cic phan dng hydrat héa va thiy phén cia
cd thé.

* Nude 1a dung méi hoa tan v van chuyén ede chit dinh dudng dén 18 chiie
va mang clc chit ¢fin ba vé cAc cd quan bai tift dé thai ra ngoai.

» Nude tham-gia qua trinh diéu hoa thén nhidt, Khi nhist d6 méi tni-:mg
cao, nude hie hoi qua da (md hoi), phéi (hai thd) 1am gidm nhidt dé co thé.,

e Nudec tham gia bio v co thé: dich khdp, dich ‘rrong cac khoang cua co thé
lam gidm ma st khi cd thé ot ddng, dich nio tiy IAm dju cAe chin {tang
ti ngoai vio t& chite thin kinh va nio.
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1.2, Vai tro ciua cAc chit vo co
Cac chat v0 cd b cac vail trd sau:

¢ Tham gia c&u tao t& bio: calei, phospho tao xudng, sit trong hem,
phospho trong acid nucleic va trong phosphoelipid mang t& biwo...

+ Tgo ap sufit thdm th&u che cdc dich sinh hoe, 4p suft thim thiu cb §
nghia sinh 1¥ quan treng, né cé tac dung duy tri hinh dang ctia t€ bao va
tham gia vio qiia trinh trao @i va phén bl nude.

¢+ Tham gia diu hoa thiing bing acid base: tao hé théng dém bicarbonat va
phosphat cia cd thé,
¢ Cimg véi nude tham gia binh 6n protein & trang thai keo.

o M@pt a8 chéit v6 cd ¢6 vai tré dite biét nhu hoat héa hofic Ge ché hogt dong
ctia mot st enzym, 1 thanh phin cdu tao eta coenzym, tham gia cic qua
trinh dong mau, din truyén thin kinh,

i
2. NHU CAU NUGC VA CAC CHAT VO €O
2.1. Nhu cau nudc

Nhu cau nudc cﬁal toan cd thé phu thuge vao lin tudi, ¢ ngudi ldn nhu cfu
mibe khoang 36g/kg thin trong trong 24 gid, t#é em nhu ciu nudc gip 3-4 lin
ngudi 16n, Nhu cu nude cdn phu thude vao didu kién séng, ché 4o 1am viée

0 ¢o thé trudng thanh khée manh lugng nude nhéap bing ludng nude xust
hay bilan nude biing khéng. Bilan nude. dudng néu nuée nhip 16n hon nude
xufit, gap trong trudng hgp phi. Bilan nude &m néu nude nhap nhd hon nude
xuét, gip trong trudng hop bénh dai nhat.

BAng 14.1, Théng béing xu&t nhap nudc

Nurde nhap Nudc xuat
Mutic qua dudng uéng 1200 ml Nude tidu 1200 ml
Nude qua thire an 1000 mi Nudc qua hdi thd 600 ml
Nudc ndi sinh 300 ml Nudc gua phan 100 ml
(Nudie tir cac chuyén hod) Nubc gua mé hai 600 ml
Téng cong 2500 ml Ténp cong 2500m|

2.2. Nhu cAu vé chit vo co

Nhu cfu vé chit v6 co phu thude vio lda tudi, trang thai sinh 1y, didu
kién séng va lam viée,..
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Bang 14.2. Nhu cdu vé chat vé cd trung binh clia co thé trong mét ngay

Chét vé cd Nhu cdu mot ngay Chat vé cd Nhu céu mét ngay
i Na' g FPhosphat 1,80
cr 49 Mg® 0,39
K 4g Fe® 0,029
Ca* 0,80 CAac nguyén t& vi luang

2.3. Hip thu va bai xuft chit vb co i

Cac chit vé cd duge dua vao oo thé chit y¥u qua dudng tiéu héa, duge hip
thu qua rugt non, vie méau va phén phéi dén cac co quan, t8 chite theo nhu cdu
sinh 1§ ctia co thé, Thi dy: st vé gan; calei, phospho dén xudng...

Mu#i duge bai xuit ¢hi y&u qua dudng nude tiéu, phan va mé hoi.
3. SU PHAN BO NUGC VA CAC CHAT VO CO TRONG CO THE,

3.1. Sy phan b8 nude

Nude chiém ty 18 16n nhét trong co thé, & ngudi trudng thanh mide chicm 56-
65% trong lugng cd thé va thay déi theo tudi, giéi, thé trang... Ngay trong mét cd
thé ham lugng nude cling thgy d6i theo cac t4 chlic va co quan khéc nhau.

Bang 14.3. Ham lugng nudc trong ¢4c ¢ quan VA dich clia cd thé ngudi trudhg thanh

i Co quan hodc djch T:} & nudc % Cd quan hoge djch Ty 18 nude %

Mo ma 25-30 Phan a2
Aldng 16-48 Mau a3
BGan 70 Héng cau 65
Da 72 Huyét tudng ¢ 92
Nao 70-84 Mét 86

- Cd xuong 76 Sla a9
Cd tim 79 Murée tidu 85
T& chite lién két 60-80 Nudc bot 99 4
Phéi 79 M8 hai 99,5

Trong ¢d thé nude dude chia lam hai khu vige:

— Nudc trong t& bao chiém 40% thin trong v 13 nuée két hgp, Nudc két hop
¢6 hai dang 1& nude hydrat héa cée hat keo protein vi nude bi cdm giita cée
phén tit, cae chdt hgp thanh mang Wdi eta gel. Nude két hgp khéng Iuu
théng duge va cb diic tinh khac nude ty do, didm déng lanh <0°C.

— Nutde ngoai t& bdo chim 20% thin trong chia thanh hai khu vife: huyét
tudng 5% va dich gian bae 16%. Nudc ngoai t& bio 1a nudc tu do



3.2. Syt phén bé cac chat v ed trong cd thé

Céc chit vé cd chiém 4-5% thén trong va chia ra lam 3 loai chii vé co.
Loai 6 s8 lugng 16n trong co thd nhu Na, Ca, P, Cl, 8, Mg... Loai ¢6 58 lugng
nhd (vi lugng): 1, Br, Cu, Al, Mn, Co, Zn, 8n, Li, Se, Mo... Loai ¢6 lugng rit nhé
(sidu vi lugng) nhut; Hg, Au, Cr, 8i, Ti, U, Ra.

Céc chit vi lugng va sidu vi lugng tuy & lugng it nhung ¢6 vai tré quan
trong. Thi di: Brom ¢6 tac dung e ché hé thdn kinh, diéu héa chic ning cla
tuyén sinh due va tham gia vao qua trinh ginh tong hop testosteron, Molipden
¢b tae dung lén chuyén héa purin va pyrimidin; selen cé téc dung kich thich
dap ting mién dich, ngin chin phat sinh ciia t8 bao ung thut, ngén chin tic hai
clia tia bite xa ¢6 niing lugng cao (tia X, tia ti ngoai).

Céc chit vo ¢o tdn tai dusi dang ion trong cée dich co thé, Su phén bE ion
trong cac dich cd thé rit khac nhauw. Thi du: cée ion Na*, Cl” ¢6 nhiéu 0 ngodi t&
bao, ion K*, Mg, HPO* ¢b nhidu & trong t€ bao. O trong mét khu wife thi téng
nbng do tinh bing mEq/l ca cdc ion duong va ion dm bing nhau (xem bang 14.4),

Béing 14.4. Ndng dd lon duong va ion am clia huyét tuong

- lon duang {Cation) lon &m (Anian)

Tén lon B Néng @6 mEq/l Tén lon Néng d6 mEq/l
" Na' 143 cr 103
K' 5 HCO, 27
Ca™ 5 Protoinat 16
Mg 2 H,PO,” 2
80,7 1
] R _CoO g

. Téng oging } 165 1 155

Trong xét nghiém ho6a sinh lim sang ngudi ta khéng dinh lugng céc
Anion Sulfat, phosphat vi céc acid hitu cd. Cac anion niy tao thinh khodng
tréng anion (anion gap) né duge suy ra ti téng ndng a6 cdc cation trir di téng
noéng dé cac anion duge dinh lugng (CI°, HCO, va proteinat’). Binh thudng
khoAng tréng anion thay d6i tit 10-15 mEq/l.

4. SU TRAO HOI NUGC VA CAC CHAT VO CO

Sy trao dfi nude va cac chilt vé cd libn quan mat thiét vdi nhau va chin
chi phéi enia nhifu yéu t8. Tit dng titu hda nube va cae chit vd cd duge hap thu
vio mAu va dita dén chc cd quan, Trong co thé nudc va chc chilt vé co ludn dbi
méi nhd qua trinh trao d6i gitta cic khu vie, Mat khée, ¢b sy trao d6i nude vi
nhidu chét giita huyét tudng va céce dich co thé: dich ndo tly, dich khdp, bach
huy&t, dich Lidu hoa, nude tidu, mé hoi, dich tiét cfia chc ni@m mac... Hang
ngay c6 nhidu It dich tidu hda (c6 thé tdi 10 1ft) duge tiét ra va tai hip thu vio
miu, khoAng 180 lit nude tidéu ban diu dude tigt qua cdu thin va hon 99%
duge tai hilp thu ¢ ong than (hinh 14.1),
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Ong tidu hoj

An 1 lit } = L = — Phan 0,1 It

Udng 1,2 Iit e
"
; RO 1. Phdl —» Haithd
Dich néa tuy «——o
1.2 lit
Bach buyét |q —— Huyét fuang HO —— Da — 5 MBS hoi
Dich khép | 5% H,O |  Than _,_ Nude tidu 1.2
Dich tiét L I iy ;
E - :‘_J'L' <+ Thanh mao mach
_ ;

Dich glan baa 15%

o —

<+—— Mang 1& bao

|14

vl
Dich fr::-ng té bao (40%)
Nude do oxy hoa 0,31t H,O

Nue nhap: 2.5 lit L _ Oxy hoa céc chat MNude xuat: 2,5 Iit
-

Hinh 14.1. Sd dd van chuyén nuéic trong o thé ngusi

A. Cac dich tiu hda: nuGe bot, dich v], dich tuy, dich rudt, mat, tdng cBng 6 thé téi 10 it
B. Nudc tidu ban ddu: khodng 180 Iitingay. :

Theo sd do trén ot 24 giv thi 6% lugng nude cta cd thé duge ddi méi. Thoi
gian t6n ltu ctia nude trong co thé ngudi 16n 13 15 ngiy, tré em Ia 3-5 ngly

4.1. Cac y&u t6 quydt dinh sy van chuyén va phan bd nuwéc

4.1.1. Ap sudt thém théu (ASTT)

. . I
Céc dich cd thé d8u la chc dung dich gém nhiéu ch&t hda tan, ASTT ola
dung dich duge x4c dinh bdi tdng cac tifu phan cha cic chdt hoa tan trong
dung dich. Cé 8 loai chat hoa tan:

— Cac chit dién gidi trong cée dich gén nhy 1a y&u 18 quyst dinh ASTT cia
dich vi ching phén ly ra nhiéu tidu phén tic cac ion. Thi du: Natri
carbonat va Natri clorua phan ly thainh Na*, HCO,, ClI” quyét dinh dén
85% ap sufit thdm thou ¢ta huyét tuing mic di ndng d6 téng cong cia
chiing ehi chi€m khodng 9 g/l

— Céc chilt hitu co ¢6 phén tit nhd nhu glucose, acid amin, wré, duge van
chuyén qua mang dé dang cho nén néng df cta ching giita eac khu vye
khéng khiae nhau, vi viy chiing khong c6 tée dung 1én su van chuyén
nude gilia cae khu vige ma chiing chi 6 tae dung 18n sy phén b nude vi
diu chinh lugng nutde e¢da todn cd thé,



— Chc chit hitu cd ¢ phén tit 1dn chi yéu 12 protein ¢6 ning 46 cao trong
huyét tuong (= 70g/1) nhung vi c6 phin ti lugng rt 16n nén &6 tiéu phén
it v gbp phin tao ASTT it. Tuy nhién do protein khing qua dude thanh
mach, ching ¢6 tac dyng gitt mudl vi nude tao nén mdt ap suét goi 12 ap
sudt da keo.

Su phoi hgp ASTT giy nén béi 3 loai chit txén tao ASTT cho timg khu
vide, o6 tac dung gill nude va kéo nude vao khu vue dé.

Nude di tir khu vue ed ASTT thép dén khu vue cé ASTT cao.

4.1.2. Ap lue thity tinh (ALTT)

Ap lue thuy tinh duge tao nén do ap lye cua dong mau ép vao thanh
mach (huy@t ap) hodc &p Iye clia nude ép vao mang t& bao. Ap lye thiy tinh ¢6
the dung nguge lai ASTT vé phudng dién van chuyén nude.

4.1.8. Céc yéu 16 khde: thanh mach, mang t& bao ciing tham gia vao vén
chuyén nutdie va cac chit vé cd,

4.2, Trao ddi nudc va che chilt vd co gitia cac khu vue

4.2.1. Cdn bang Donan vé dp sudt do keo

Thi nghifm: ding mot binh duge ngéin thanh hai ngén I va IT bdi mdt
mang thdm tich. Mang nay c6 tinh cht cho nudc va céc tiéu phan hoa tan nhd
di qua, khéng cho tiéu phén protein lén di qua, D8 vao ngiin I natri proteinat
cd chita ion Na' va proteinat™ (R7) va ngén I dung dich NaCl ¢ chita ion Na*
v C1", Nudc d hai bén qua lai mang thédm tich d& dang. ¢ ngin I (R7) la phén
(0 18n khéng gua duge mang, con jon Na® ¢6 kha ning qua mang, nhung khéng
qua dude vi gdc (R7) gidl lgi bing stic hiat tinh dién. Céeion Na', CI” & ngin 11
qua mang d8 dang sang ngn I, 181 lai ¢6 thé trd lai ngin 1L

Qud trinh trao ddi ion pifia hai bén ting ddn vi d@&n mgt lic nio d6 s&
dat duge trang thai cin bing dong goi 1a cn bing Domnan. Khi dé bao nhiéu
Na* va (I tit I sang I thi lai cé6 by nhiéu Na' va CI" tit I trd vé 1L,

| l | ]
] Khuydchtan | T
' Na'(a) | Na”{b) Na'(atx) o Na' (b-X)
R (a) |CI (b) Na*  ©fF R (a)
P CI {x) Buig Gl (b-x)
Mang tham tich pl > pll

Ta hay xét vé néng db cac ion vi ap sudt thim thiu ctia hai dung dich
trong hai ngén khi dat trang thai ¢dn béng Donnan:
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- Néng d6 ban déu ctia Na* vt C1" bén 11 ddu bing b. d trang théi ciin bing
chiing déu m#t sang bén 1 mot lugng nhu nhau 13 x va eon lai 13 b-x. &
bén I; néng dé ban ddu clia Na' 1A a, § trang thai cin bing n6 thém mét
ligng 14 x tit bén I sang va trd thianh a+x; ndng dj cia CI" 14 .  trang
théi cAn bing, tich 86 ndng do cha che ion e6 kha ning khudch tan (Na*
va C1) & hai bén bang nhau;

[Na']yx [CI]; = [Na'], = [CI],  [1]
hay (a+x). () = ({b-x) (b-x) [2]
Tii phudng trinh [2] suy ra:
b [3]
T '

So sanh ASTT duge tao nén do cde ion khuéch tan duge (Na*, C17), dbén 1
vii bén II. Ta tinh:

~ Téng nong dé chc ion ¢ bén I 1a:
(a+x)+X=a+2x [4]

Thay gia tri ctia x tif phudng trinh [3] vAo phudng trinh [4] ta cé:

2p* a® + 2ab + 2b°

atdx= at+—
a+2b a+2b

5]

— Téng néng df chc ion & bén 11 1a:
(b= %) * (b= X) = 2b — 2x (6)

Thay gia tri cua x vao phudng trinh [6] ta ¢6:

Y By e B 2ab + 2b?
fhedy e oy v m

Tit phuwdng trinh [5] va [7], ta thady:
{a+xX)+x>(b ¥+(b %)
hay [Na"), + [CI'], > [ Na’], + [CI),

Tng nfng 46 eta Na* va C1” bén 1 lén hon tdng néng do Na' va Cl” bén
II. ASTT do Na*, CLi” quyét dinh d bén I 1én hon bén 1L (pI > pll) va giita ching
¢6 df chénh lgch Ap = pl plL

Ngoai ra bén I con cb céc tiéu phén protein gy ra dp sudt keo (Pk) ma
bén II khéng cé. Vi vay ASTT toan phan & bén I'1dn hon ASTT todn phén bén
Il nha Ap va Pk, D6 chénh 1&ch téng cong db duge goi 12 ap sudt do keo (Po).

Pa = Ap + Pk

187




Do ¢é su chénh léch ASTT gifia hai dung dich nén hién tugng thAm thiu
xdy ra: nudc ti bén II sang bén 1, hién tugng thim th&u ngung khi &p sudt
thuy tinh (do su chénh léch muc nude giita hai bén) bing 4p suft do keo. Hién
tuwdng vita néu dude goi la hiéw #ng Donnan,

Hiéu 1ing Donnan c6 ¥ nghia sinh 1 quan trong trong sy trao d8i nude va
ion gifta huyét tuong va dich gian bao.
4.2.2. Sy trao d6i nude va ede chdt vé co gitta huyél tuong va dich gian bao

Hé théng - huyét tudng - thanh mao mach - dich gian bdo cling giﬁ'ﬁg ha
théng trong thi nghidm vé ciin bing Donnan.

Huyél tuang (I) Dich gian baa (1)
Proteinat™ (R°)

Na' Te— - Na®
: Cr «— > CF

Thanh mach
(méang ban thdm)
Fl Ed Pl
Ap = Pi— Pl
Po = Ap + Pk

P: ASTT loan phén Pk: ap suél keo do -pr-:}tein
Ap: 8 chénh 1&ch ASTT do Na', CI” quyét dinh Po: 4p suat do keo.

Nhiing chit hitu co (glucose, uré, creatinin... khéng ion héa) khuéch tan

d& dang gua thanh mach va phan b§ déu nhau ¢ huy8t tusng va gian bdo nén
khéng ¢6 hidu itng Donnan.

Ap sudt do keo ctia huyét tudng (khodng 26 mmHg) ¢6 khuynh huéng
kéo nude i gian blo vio huyét tudng, cdn huyét dp c6 khuynh huéng ddy
nitde tit huy#t tuong ra gian bao,

Ap sudt do keo khéng thay déi trong sust 1dng mach, con huyét dp thi
gidm ddn tir hé théng dong mach sang hé théng tinh mach. Tudng téc ena 2
lpai Ap sust ndy quyét dinh si van chuyén nuée qua thinh mach,

0 doan mao mach déng mach huyét dp 1én hon dp sudt do keo nén
nude tit huyét tudng ra gian bao kéo theo céde chit dinh duéng. d doan mao
mach tinh mach huyét dp thip hon dp sud? do keo, nén nude tit dich gian
biio vio huyét tugng kéo theo céic chit céin bil nhu uré, creatinin, acid urie.
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Mao mach déng mach Mao mach tinh mach
HA > Po ~ ~ HA < Pao
32 5 12 25
H,0
' T il S T
v T
H,0 )

HA huy€tép Pa: &p sult do keo
(déu bidu th] b&ng mmHg)

Hinh 14.2. Sy trao ddi nudc giita huyét tuong va gian bao

Nhat viy céc yéu t§ quyst dinh s van chuyén céc chat qua thinh mach
la sy chénh léch gitta dp sudt do keo v huyét dp (ALTT). ;

Khi huyét ap ting cao (ALTT ting) hodic protein huyét tuong gidam (ap
sudt do keo giam) — nue tit huyét tudng ra gian bio va gy phi.

4.2.3, Si trao déi nude va ede chét v cd gitta trong va ngo&i té bao

Khu vite trong va ngodi t& bao ngin cach nhau bdi mang € bao, mAang nay
cho qua nude va cdce chit dién gidi véi mite 4§ khée nhau. Nude qua mang tu do
con céc chit dién gial qua mang mdt cich chon loc va theo cd ché vén chuyén tich
ede dé t& bao duy tri tinh trang chénh léch néng 46 clia nhidu chét gitta hai khu
viie. Thi dy: K' va Na* vin chuyén nguge chidu nhau nhd bom Na'K'ATPase,
mit ATP thuy phén thi vin chuyén duge 3Na* tit trong ra ngodi t& bao va 2K tit
ngoai vao trong t& bio. Khi ¢6 su chénh léch vé ASTT giita trong va ngodi 18 bao
thi nutde 88 chuyén tit ndi ¢6 ASTT thip d&n ndi c6 ASTT cao.

5. PIEU HOA TRAO PO1 NUGC VA CAC CHAT VO €O v

Ca ché diéu hoa trao d8i nufe va céc chit vé co bao gém céc y&u 6 thin
kinh, ndi ti&t théng qua mot s8 cd quan nhu thin, phéi, da.

5.1. Thin kinh

0 ha nao ¢6 trung tAm didu khién thang b?sng nude va cace chlt vo cd théng
qua cam gidc khat, hai trung tAm nhan cdm thé tich va thim thiu duge. kich
thich héi hai y&u t6 12 sy kho niém mae va sy ting ASTT cua dich ngoai biw.

5.2. Nbi tigt

Cé nhiu ndi 18t £6' tham gia vao qué trinh trao d6i nudc vi cée chit vo
¢d, quan trong nhit Ja: kich t§ ch8ng bai nidu vasopressin hay ADH clia hiu
Y&n c6 tic dung co mach, ting huyét 4p, téing tai hip thu nude 3 éng than, Ton
thugng vimg dudi 46 giy bénh dai nhat. Hormon steroid vé thugng thin
aldosteron tae dung lén sy tai hilp thu Na' va bad xuidt K* & ong than.
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5.3, Huyét ap
Huyét ap tao nén ALTT ¢6 tac dung ddy nude va cac chdt hoa tan ra khai
thanh mach.
6.4. Cac co quan khac
Trong ed thé c6 nhibu co quan tham gia vio qua trinh trao d8i nuée va
céic chit vO cd nhu: 8ng tidu héa, da, phdi va than.
6. ROI LOAN CHUYEN HOA NUGC VA CAC CHAT VO cO
R6i loan chuydn héa nude v cae chiit vo ed ¢6 thé gip trong cdc trudng
hgp sau:
6.1, U mudi, i nuwéc
o U nude trong t& bao ¢6 thé do cic nguyén nhan:
— Téng qua trinh oxy héa tao CO, va H,0 trong t& bao

- Udng nhiéu hodc truyén dich nhiu ma than khong ddo thdi nude ra
ngoai duge,

— Trudng hgp mét nude va mudi do ra md héi nhidu nhung ¢hi udng nude
khéng bu mudi. ' '

Hai nguyén nhén sau lam cho khu viic ngoai t& bao trd nén nhude trudng
vA nude 58 chuyén i ngoai vio trong té bao gy & nude trong t& bao.

o U nuidic ngoai & bio o6 thé do cée nguyén nhén: _
— Tng ap Ige mau tinh mach lamn ting ALTT ¢6 tac dyung ddy nudc r4 ngoat.

— Gidm protein mau (do gidm t8ng hgp hosc dao thii qua than) lam gidm
ap Jue keo, gy t nude & gian bio.

— Buy giam chic néng déo thai mudi etia thin hodic nhép thita NaCl,
— Thugng than ting sdn xudt aldosteron 1dm ting tai hﬁ“f:- thu v & dong Na™,
U nudec khu vie n.goéti t& bito s& duge dbn c¢hii y8u vao khu gian bao gy
nén triu ching pha va xét nghiém céc chit trong mau thiy gidm do méau bi
rha lodng, .
6.2, MAt nuwdc, mit mudi
M4t nube, mat mudi co thé do:
— la chay kéo dai
— Noén nhiéu

- Mi&t mau do ¢hén thudng
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~ Mat nuée va mudi qua dich dén luu,
- Miit do dich tiét (trudng hgp bong)

Déu higu 1im sing cia mit nude, mit mudi 1a: sut ¢in, da khd, nhin vi
khat nude. Xét nghiém mau cae thanh phin ¢é khuynh hudng ting gia tac do
méu bi ed dac. '

6.3. Cac réi loan hén hop

- U Na* ngoai t& bao ghy ting ASTT — nude trong t& bao chuyén ra ngoii
t& bao lam cho mat nude trong t& bio va 11 nude ngodi t& bao, .

- M4t nude, mét mudi nhuge truong d khu vie ngoai té bao lam cho nude
tir ngodi t&€ bio vio trong té bao gy mit nude ngoai t& bao va 1 nude
trong té bao. '



