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CHLONG 1V TRUTYEN At

PINH NHOM MAU HE ABO (KY THUAT ONG NGHIEM)

I. NGUYEN LY

118 nhém mau ABO 13 hé nhéim mau quan trong nhat trong thue hanh
truyen mau vi da dude phat hign nam 1901 boi nhia bac hoe Karl Landsteiner,

Cae nhoém mau ena hé ABO dude xae dinh dya vao su c6 méat hode khong
co mit cua khing nguyén A v khing nguyén B Lrén bé mat hong cau va s eo
- . . g - ) . 2 z 2 e
mél hoae khong o mat cua khang thé A, khang thé B trong huyét thanh.

Dinh nhém mau hé ABO 14 xac dinh tén cia cdc nhim mau cua hé ABO
la: Nhém mau A, nhém mau B, nhém miu AB, nhém mau 0. Phai ac dinh
# ~ A x . - 2 A " 3 a2 =
nhom mau hé ABQ bing hai phudng phap huyét thanh mau va hong cau mau.

Neuyén 1y cia k§ thuat dinh nham mau hé ABO duge dua trén nguyen ly
cui phin ting ngung ke,
Il. CHI BINH

Nhém miau hé ARO duge xae dinh trong nhiing trudng hdp sau:

Pink nhom mau cho bénh nhan kkhi vao vién, khi ngudi bénh can truyen
mau v dinh nhom mau cho nguoi bénh tai givdng bénh ngay trude khi truyén mau.

Pinh nhom mau cho ngusl hién miu trude khi duge tiép nhin méau,
* r s » " ’ ~ o’ ﬁ’? * i - I - 4 -
dinh nhom mau cho cac dan vi mau va ché pham khi phat mau va dinh nhom
meu cho dan vi mau, ¢h@ pham Lai givdng bénh ngay teude khi truyén mau.

— BPinh nhom mau cho ngusi khoe manh.,

Dinh nhdam mau trong cac nghicén ctiu vé hang s0 va nghién cu vé nhan
chung hoe,

lIl. CHONG GHi BINH
Khing ¢6 ching chi dinh.
IV. CHUAN BI
1. Ngudi thue hién
Bac si. cd nhin ky thuat, k§ thuat vién, digu dudng trung hoc.
2. Phuong tién - hoa chat

- Trang thiél bi.
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CHIAGNG Iv: TREYEN AL

May ly {tam loai thong thuding; Kinh hién vi: Binh cach thuy; Ti lanh,
— Dung cu:

Ong nehiém thuy tinh: 12x76mm; Gid ¢im dng nghiém; Khay men hinh
chit nhat: 26x30em; Cde thuy tinh ¢6 mo loai 800ml; But maker; Pipet nhua.

Thube thit va hoa chat:

Huyét thanh mau: Anti A, Anti B, Anti AB; Hing edu mau A, 13, Nude
mudi sinh 1y 0.9%; Nude cil,

- MAau bénh pham:
(rim 2 dng mau caa nguci bénh:
| dng mau chéng déng bing EDTA: 2ml.
| (Ejng mau khong chong dong: 5ml.
b Vat tu tiéu hao;
S5 ghi két qua: Phidu xét nghiém dinh nhém méau; Ma gify; Khau trang;
Gang Lay; Quan ao cong tac.
3. Thai gian lam xét nghiem

30 phut.

V. CAC BUGC TIEN HANH
1. Chuin bi dung cu. hod chal, sinh phim trude khi Uén hinh xét nghiém.

9. Nhan bénh phiim v phidu yéu cdu dinh nhém mau cua ngudi hénh.
Kiém tra va d&i chidu cac théng tin ela ngudi bénh Lrén dng mau va phidu
xét nghiém,

3. Chuan bi héng cdu ngusi bénh 8% trong méi lrudng nude mudi sinh 1y
0,9% (1 giot hdng ciau khoi cha ngudi bénh + 19 giot NaCl 0,9%) va ly tAm éng
miu khong chéng dong dé tach huyél thanh,

A, Chuan bi 2 ba, mdi b 6 éng nghiém sach, kho, Trén mdi dng nghiém
ihige danh s hodc ghi nhin thit tit anti -A:; anti B; anti AB; Héng ciu mau A;
Héng cau mau B; Héng c¢iu mau O, dong thoi ghi diy di thong tin eda ngudi
bénh cin dinh nhém lén éng nghiém.

5. Pinh nhém mau hé ABO lan 1 bang 2 phudng phap: huyét thanh man
va hong cdu mau,

6. Pinh nhom mau hé ABO Llan 2 bang 2 phugng phap: huyét thanh mau
vit hong ciu mau.
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CHLGNG IV TRUYEN 4L

VI. NHAN BINH KET QUA
1, B61 chitu két qua gifta hai lan dinh nhém

Né&u kél qua phi hop: dang ddu nhém mau A, hoiic B, hodiec AB, hoiic O vao
phitu xét nghiém.

—~ Néu két qua khimg phit hgp: kiém tra lai toan bg cace bude trén v lap
lai xét nghiém.

2. Ghi ngay thang lam xét nghiém, bac s1 hodle et nhén hode k¥ thuat vién
hodc difu dudng trung hoe 1am true tiép ky nhay vao phiéu xét nghiém.

3. Ghi két gué vaoe so luu két qua dinh nhém mau.,

1. Trudng khoa xét nghiém k§ gidy xét nghiém dé tra két qua cho
ngudl hénh.
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CHUGIVG 1 TRUYEN (AL

=)

PINH NHOM MAU HE Rh (D)
(K§ thuat éng nghiém)

I. NGUYEN LY

[1& nhom mau Rh la hé nhom mau gquan trong thit hai trong thue hanh
Lruywén mau va da duge phat hién nam 1940 béi nha bac hoe Kahl Landsteiner
va Wiener,

Khang nguyvén nhém mau hée Rh vt phang phi vél khoang 50 khang
nguyen khac nhau, tuy nhiétn c¢d 6 khang nguyén chinh la D, C, ¢, E, e. Khang
nguyen D la quan trong nhat, Ngudih mang khang nguyvén D trén bé mat héng
cu duge goi 12 nguoi ¢6 nhém méau Rh (D) dudng, nguti khang mang khang
nguyin D trén bé mat hdng cau duge goi la ngudi ¢d nhém mau Rh (D) fun,

Nhom mau hé Rh (D) duge xde dinh dua vio sy ¢6 mat hoace khing ¢6 mat
khing nguvén D trén bé mal héng cau.

Nguyin ly cua ky thuit dinh nhém mau hé Rh (D) dude dya trén nguyén
l¥ et phan dng ngung két.

II. CHi BINH
Nhom mau hé ABO duge xae dinh trong nhing truong hop sau;
— Dinh nhaom mau hé Rh(D) cho nguai bénh.
— Dinh nhom mau hé Rh(D) cho ngudi hidn mau.

Dinh nhém mau hé Rh (D) cho cae nghién citu vé hing sd va nhan

ching hoc.

. a a - A ~ o s Fe
Dinh nhom miu hé Bh (D) dé xay dung panel hing ciu va xidy dung
ngin hang ngudi hién mau co nhdm mau higm,

I, CHONG CHi BINH
Khong c6 ching chi dinh.
IV. CHUAN BI

1. Ngudi thiure hién

Bée si, eti nhin, ky thudt vién, didu dudng trung hoe.
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CHUNG i TRY) VEN AL

2. Phuong tién - hoa chat

— Trang thiét bi: may ly tim loai théng thuong, Kinh hién vi; Binh cich
thuy; Tn lanh.

Dung eu: éng nghiém thuy tinh: 12x76mm; Gia cam dng nghiém; Khay
men hinh chii nhat: 25x30em; Coée thuy tinh eo mo loai 500ml; Bat maker;
Pipel nhya.

— Thude thit va hoa chat: huyét thanh maw: Anti - A, Anti - B, Anti AT,

Héang ciu miu A, B; Nude muéi sinh 1y 0.9%; Nude c4t,
Méiu bénh pham: gdm £ 8ng mau eiia ngudi bénh:
i (g mau chong dong bing EDTA: 2ml.
i Ong mau khong chong dong: 5ml,
Vit tar ticu hao
S8 ghi k6t qud;, Phigu xé nghidm dinh nhém mdu; Ma giday: Khau trang;
Ging tay: Quan Ao cong Lic.
3. Thai gian lam xét nghiém

30 phat.

V. CAC BUOC TIEN HANH

I, Chuan bi dung ey, hod chak, sinh pham trude khi tién hinh xét nghiém.

3
2. Nhan bénh pham va phidu yéu edu dinh nhém mau Rh (D) eda nguoi
hénh, kiém Lra va ddi chifu cac théng tin eiia ngudi bénh trén éng mau va phiéu
xét nghiém.
3, Chuan bi hdng cau ngudi bénh 5% trong mél truong nude mudi sinh 1y
(,9% (lgiot hing cAu Ihdi efia ngudi bénh + 19 giot NaCl 0,9%).

4. Chudn bi 1 éng nghiém sach, khé ghi nhan anti -D va ghi day du théng
tn elia ngud bénh 1én éng nghiém.

5. Tign hanh dinh nhém mau Rh (D): Nho 1 giot thude thi anti - viao ong
nghidim da chuéan b ¢ trén; Thém 1 giol hing ciu 5% cua ngudi bénh vao ong
nghidm trén; Tran déu. Iy tAm 1.000 vong /phit x 20 gidy.

. Por két qua va ghi lal mite d6 ngung két.

HUDNG DN QUY TRING K THUAT KHAM BEAS, CHUR BERH CHUYEN NGANE HUTET HO0: TRUTEN WA LASEN DICH DY TRUVEN



CHUEING 117 TIRLVEN sl

VI. NHAN BINH KET QUA

~ N8u phan ing ngung két, k&t luan eé khang nguyén D wén bé mat
hing edn, déong dau ket qua: nhém mau Rh (D) dudng.

~ N8u phan ang khéng ngung két, két luin khong ¢d khang nguyén D
trén bA mat héng ciu, déng dau két qua: nhém mau Rh (D) dm.

(Ghi ngayv thang lam xét nghiém, bae s1 hafie ki thuil vién hode diéu

dhidng [Am true tiép ky nhay vao phiéu xét nghiém.

~ Chi két qua vio sb luu két qua dinh nhém mau.

3 -, fen L . s e 4 " i G
Trudng khou xél nghiém ky gidy xét nghiém dé tra két qua cho ngudi bénh,
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DINH LUONG D - DIMER

I. NGUYEN LY

D - Dimer 14 ¢an pham thoai giang cda fibrin dudi tae dung cua plasmin.
Nong d6 D - Dimer tang phan anh mdt tinh trang tang tiéu sgi huyvét thuong
gap trong hol chung d&éng mAu rai rae trony long mach (DIC), ticu sai huyét Lién
phat, huyét khoi... Chinh vi vy, dinh lugng I - Dimer hing phuang phap mién
dich gan latex 14 xét neghiém thing dung va vat huu feh trong phal hién tinh
trang bénh 1y tang Lidu sgi huyét.

Il. CHI BINH
Dfing mau rai vae trong long mach (DIC), tidu sgi huydl tién phat, nghi

ngo huyét khén.

IIl. CHONG CHi BINH
Khang eo chimg chi dinh,
IV. CHUAN BI
1. Ngudi thuc hign
01 ky thuét vién xét nghiém.
2. Phuong tién - héa chat
Ta lanh,
May Iy tim.
May déng mau wi dong co kénh mién dich.
Diomg hd bam gidy.
— Pipet &0ul, 1.000pl.
~ Bam kim tiégm nhya 18y méau.
Bong, cdn sal trang, day ga-ro.
C‘ing nghiém tan mau kich thude 75x8,5mm.
ﬁug nghiém plastic ¢é chdng déng natri eitrat 3,2%.

Bo kit {am x6t nghiém D- Dimer, bao gém.

== = = . — = — . #1
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CRUENG fe GONG CAM AL

= . & . 3 - - ~
- Latex reagent; hon dich latex gan khang thé khang khang nguyén
1) - Dimey.

~ D - Dimer dé hidu chudn.
Dung dich dém dé pha loang,
Chung dm.
Chiing dudng.

Tam eard chuyén dung dé thue hién phan tng (Lrudng hgp tién hanh
hing tay - ban dinh lugng).

- Hoace may ding mau tu déng ¢6 chudng Lrinh lam xét nghicm dinh
lugng D - Dimer.

3. Ngurdi bénh
4. Phiéu xét nghiém

Chi dinh xét nghiém duge ghi 1o trong biénh 4n; Gidy chi dinh xét nghiém ghi
déy diy thong tin v& ngudi bénh: ho tén, Ludi, giuing bénh, khoa phong, chan doan. .
V.CAC BUGC TIEN HANH

CGia-rd, sat trang, 18y khoang 2ml mau (inh mach.
Trén déu mau véi chil ching dong citrat natri 3,2% theo ty 18: 1 thé
tich chéng déng teén vdi 9 theé tfeh mau.
~ Ly tAm manh dé thu huyét tusng nghéo tiéu eiu.
Tién hanh tha eong:
— Trong mét vang trdn trén tAm card lam xét nghidm, cho huyél Ludng
= e 7 & A -
cian kiém tra theo cac nong do da pha loang,
Trong mit vong tron tiép theo, cho chitng dudng,
Trong mot vong tron khie, cho chiang am.
ar ¥ 1 prrd
Cho thém vao méi vong tron irén diy: Latex reagent (hon dich Latex
gin khang thé khing khang nguyén D - Dimer), Trén déu. Nghitng va tron

Lrong vong 2 dén 3 phut,

— Kiém tra ngung két xudt hién 6 cdc vong trom, so sanh vdi vong Lron eo
chitng dudng va chimg am deé danh gia két qua.
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CHUOIWG I DONG CAMMAL

Truwdng hdp ducng tinh, tiép tue ban dinh lugng bing cach pha loang
huyel wigng mau can kiém tra cae néng 4§ 1/2, 1/4, 1/8, 1116 va 1ién hanh
k§ thuat,

VI. NHAN BINH KET QUA

Mau kiém tra _
- _ — Nong dé (ng/ml)
Pé nquyén Pha1/2 = Pha1/4 Pha 1/ Pha 1/16
-_ () | <005
R g 0 | o >05 | <10
i) (+) (-) (-) ) =10 <20
NS 'y SN S S . Bk | SR
W e | e | w | o [z <
B (+) i (+) (+) =80

— (ihi két qua vao gidy x6t nghiém.
Didn diy di ngay, thing nim va bie 1 ky tén.
Tién hanh bang may déng mau ty déng:

Tuy theo tting loal may, Ling serie may, cac bude thao tde ed thé ldhong
hoan toin gidng nhau; Tuy nhién, thugng tién hanh qua cic bude san:

x w " v - » - . - ]

Mau huvét tudng: mau chéng déng bang eitrat naty1, theo ty 18 1 the
tich c¢hang dang tedin vdl 9 thé tich mau; Ly tdm manh, thu huyét tudng nghéo
LIBU ¢aul.

Bat may, cho du nhiét dg.

Dat cie héa char, huyet ludng bénh, huyél tudng chitng viio diang vi tei
Lheo quy dinh cua Lang loai may.

— Vao chugng trinh lam test dinh Iugng D- Dimer.
— Ghi k#l qui ndng d6 D- Dimer vao gidy xét nghiém.

— Dién day da ngay, thang nam va bae si ky Lén.
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EHUENE I DONG CAM AL

PINH LUONG FIBRINOGEN

I. NGUYEN LY

Fibrinogen 12 cd chiat déng val trd quan trong trong qua irinh dong mau.
Co nhigu phudgng phap dinh lugng fibrinogen, phudng phap duge sit dung kha
théng dung 1a st dung thrombin, Thrombin ¢6 tac dung chuyén fhrinogen
thanh fibrin, tao cuc déng mau. S dung thrombin néng dé thich hop dé do thoi
gian dong. Qua d6 Linh duge ndng 46 fibrin,
II. CHi BINH

TéL ¢ nhiing Lrudng hop bit thudng dong mau nghi ngd do giam &8 lugng

va/ hofic chit lugng lhrinogen, do e ché gial doan niy cla qua trinh déng mau
bdi ngan can gua trinh Letmg hop tao fibrin: tang cao chc san pham thoal giang
[ibrin... thusng gap trong déng mau rai ric trong long mach, Lidu sgi huyét
f18n phat...

lNl. CHONG CHI BINH

Khéng ¢6 chéng chi dinh.

IV. CHUAN B|
1. Ngudi thue hién
01 ky thuat vién xét nghiém.
2. Phuong tién - hoa chat
Tu lanh,
Miay ly tiun,
Binh c¢ach thay 37C/ may dong mau ban by dong /Ly dong.
Bing ho ham gidy.
- Bdm tiém nhua lay mau,
Bing con sal tring, day ga-ro.
- {ﬁing nghiém tan mau kich thude 75x9,5mm.
fing nghiém plastic ¢é chong dong natri citrat 3,2%,
~ Pipet 100w, 1.000pu1.

~ Thrombin pha loang néne dé thich hdp theo hudng din.
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CHUDIG i BONG CAN Al

3. Ngudi bénh

-~ » - H ~ o .
Ehing can chuan b1 gi dac biét,

4. Phigu xét nghiem

Chi dinh xét nghiém duge ghi o trong bénh an; Gidy chi dinh xét nghi¢m
ehi ddy du théng tin vé ngudi bénh: ho tén, tuol, giiong bénh, khoa phong, chan doan.

V. CAC BUGC TIEN HANH
(Ga-ré, sit trung, 18y khoang 2ml mau tinh mach.
Tyon déu méau véi chill chéng démg citrat natei 3,2% theo ty 1&: 1 tha
tich chang dang trén vai 9 thé tich mau,
— Ly tam manh dé thu huyét tudng nghéo tiéu ciu,
— Thiét lap dudng chuin bing pha loang huyél tidng ehiing co nong do
fibrinogen da bigl trude G cdc ndng do khac nhau.
. = Phan phéi 100u] huyét tuong nghéo da pha lodng vao cic dng nghigm,
dé vao binh cdch thuy 37°C.
‘ Cho thém 100yl thrombin d néng d6 thich hap da xace dinh. Khoi déng
dong ha; Ghi tha glan déng.
P6i vii mau ean kiém tra:
Phan phéi 100ul huyét tuong nghéo Ligu cau c¢in kiém tra vio 6ng
nghigém, dé vao binh eich thuy 37°C.
Cho them 100u] thrombin ¢ néng do thich hgp da xace dinh, Khai dong
déng hé. Ghi thal gian déng.
Tt dudng chudn, tinh ra lugng fibrinogen & méu ¢an kigm tra.
— Tién hanh trén may ban tu dong /Ly ddng:
Xt Iy mAu mau tuong tu tién hanh tha cong,
~ Chon chudng trinh tién hinh dinh lugng fibrinogen (phudng phap gian
t1ép hode trye tiép),
— Cho day di hoa chit vaoe cace khay hoa chil (thrombin, dung dich pha lodng),
~ Cho huyét tudang eAn kiém tra, huyit tugng chimg vao khay miu,

Tién hanh thao tde theo hudng dén cda nha san xuit,
VL. NHAN BINH KET QUA

(ihi két qua ndng do fibrinogen (g/] hode g /dl) vao gifly xét nghiém.

bién diy du negiy, thang nim va ky thuit vién tién hanh xét nghiem
ky tén.
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CHUDING iy DI TRUYEN - MIEN DICH HUYET HOC

KHANG THE KHANG dsDNA (Anti double stranded DNA)
BANG PHUONG PHAP ELISA

. NGUYEN LY

dsTINA tinh sach dude gin sin vao gidng. Do dé cic khang thé cia dsDNA
néu hién dién trong huyel thanh sé gan dic hiéu vio cac dsDNA (rén gléng,
Thite hién bude rita dé logi bd ede khang thé khéng gin dac hidu. Sau khi nhd
dung dich céng hop ¢6 chita khang thé khang globulin mién dich ngudi gan véi
erzym horseradish peroxidase vio giéng, khang thé nay s¢ gan vii phic hop
trong giéng hinh thanh nén phie hap sandwich; cong hgp - khang dsDNA -
dsDNA. Sau khi rita, cde eong hop khong gin vdi phiite hop g8 bi loal bo, ¢hi eon
lan phie hgp sandwich trong piéng. Do vay, khi nho dung dich eo chidt TMB
substrate, enzym sé xie Lac tuo phan (ng tao mau xanh da trgi. Cudi enng,
dung dich sé chuyén sang mau vang khi nhd thém dung dich Step selution. K&t
qua dude dinh ludng bing may doe OD ¢ bude song 450nm.,

II. CHI BINH
— Cde Lrudng hep nghi ngd lupus ban do,
Nghi ¢d banh tu micn.

— Ca kit qua ANA dugng Linh,

ll. CHONG CHi DINH

Khéng ed chéng chi dinh.

IV. CHUAN BI
1. Phudng tién - hoa chat

1.1. Thanh phan kit

Quy trinh st dung kit cia BIORAD; REF 96DS-576DS, Auteimmune
EIA Anti-dsDNA test,

Thanh phén kit bao gom:
I MPLT (anti-dsDNA microplate): khang nhan dsDNA dude gin san vao
cic @iéng vi cac gitng ditde bio quan trong tal dan kin.
IWSH-CONC (DNA wash concentrate 16.7X): thanh phan dung dich bao
gdm dém phosphat va Tween 20, Dung dich sau khi pha lofing &é ed pH 7.3.

. . T T e . - T - a4
HUEIVE AN QY TRINGE I07 THGAT It A8 BEA CHGE BEMH DHU LN NGANH HLVE T IOC-TROVEN (3ALAIEN DIEHO! THUTEN L5t



CHYONG it D1 TRUYEN - MEN DICH 1#IYET HOT

- SAMP-DIL (DNA sample diluent); thanh phén dung dich bao gom dém
phasphal, sodium awd, pH 7.3,

+ CONI (Conjugate): dung dich dém chaa Goat anti-human Igh
hoiseradish peroxidase,

b CONTROL + {Anti-dsDNA positive contral); ching dudng chia khing
thé khang dsDNA trong huyét thanh ngudi.

¢ CAL (Anti-dsDNA ealibrator): ehing chuin chia khang thé khang
dsDNA 1rong huyét thanh nguoi

+ CONTROL {(Anti-dsDNA negative control): chiing am chaa khang thé

khang dsDNA trong huyét thanh ngudi.

b SUBS (Substrate); Tetramethylbenzidin (TMB) dude pha loang lrong
dém hydrogen peroxid.

+ STOP (Stop solution): chita 1,6 % sulluric acid va 1,0% hydrochloric acid,

1.2. Chudn bj hda chat va vat lidu

Teude khi tién hanh thi nghicm cae hoa chit can ding duge mang ra nhiét
dé phong dé On dinh nhiét 4o,

— TI'ha dung dich ria;
+ Dung dieh ria (DNA Wash selution) duge pha loang véi ty 1é:
+ 6ml dung dich riia + 100ml nude cil.
+ Dung dich sau khi pha loing ¢6 thé bao quan 14 ngiy tai nhiét d 2-8°C,
Chun bi mau:
Ly tAm mau tach huy@t thanh, ddnh 86 thir 11 ede mau,
Pha loding doi ching va mau;

Ching duong, chitng dm, chitng chuidn vt man xét nghigm duge pha loang
vil dung dich pha loding DNA (sample Diluent} theo ty 1é 1: 100.

10ul mauw; 1.000ul dung dich pha loang.
— Chuan bi gigng:
- Chudn bhi 50 lugng gifng phi hop voi 86 lugng cic mau xét nghiém,
Gén eac gifng vao gia, danh diu theo thit (u cic man.
— Chudan bi vt ligu:
~ Pipet va typ 10ul, 100ul, 1,000ul
~ May doe OD
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CHLTING 16 L0 FRUYEN = MIEN (NEH BUYET HOOC

~ Nip day mau den,

~ Gy them,

V. CAC BUGC TIEN HANH
1. Pha lodng méau va chuan bi giéng
Chuén bi cac ong mdi dé pha loang.
Pha lofing chimg dm, chiing dugng, chiing chuén:
10ul ehimg: 10000l sample Diluent, trdn k§.
+ Pha lodng mau
10ul méau: 1000ul sample Diluent, tron ky.
Chudn bi v gan gigng phan g vio khung theo s6 lugng vira du.
2. Nho mau
~ Nho 100ul chimg eie loal va mau da pha lodng vio cace giéng Lyong ling
L. 30 phit, nhiét dd phing.
— Ruau giéng
+ Thi eéng: nhé 300ul dung dich rita vao mdi ging, chi A0 gidy. dé bo
dich, vAy khé va dap giéng trén gidy thdm dé loai bd hét dich, Thue hién budce
rua i ldn.
+ May: ria theo chugng trinh tu déng.
3. Nho Conjugate
— Nhao 100ul Conjugste vao WAL ca cie giéng,
— U 30 phut, nhiét dé phong.
Ruu going,
¥ Thu cong: nho -f?OUul dung dich ria yf-w mdi giéng, cho 30 gidy, do bo
dich, vy kha va dap giéng trén gidy thaim dé loai bé hét dich. Thue hién budce
rua 3 lan.
« May: rua theo chuong trinh (i déng,
4. Nho Substrate
Nho 100ul TMB substrate solution vioe tat ca cic going.
— U 30 phut, nhidt, 38 phong, khoéng anh sang.

Chu v: Khong dude d6 qua thii gian 0.

FILAONG LA DU TN Y THUAT KEAN BENH. THOA BENH CHUYEN NGANS HUYET HOT-TRUYEN MAUSMIEN LiCH0I TRUVEN 161
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CHUBIG - B TRUYEN - WIEN BIEH HUYET HOE

5. Nho Stop solution

Nha 100ul Stop solution vio mai giéng.

VI. NHAN PINH KET QUA

1. Boc két qua

~ Poc OD & hude somg 450nm trong vong 30 phit sau khi nho Stop
solution,

T i Tl - - - 1 A ot -
- DAau tiégn doe giégng blanking control (chi co Diluent sample) roi dén cae
gléng chufin va giéng chita mau,

Yéu cau
i 3 r: i =) FEi G oy i
b Giéng echimg dudng va ching chuan phai ed man vang.
+ Giéng chitng fm va giéng blank c6 mau hoy vang heae khing ed mau.
2. Phan tich két qua

et qua do mat df quang duge nhap vao phan mém phin teh k&t gua via
tinh theo ddn vi International Units (I1Us).

11 etia mau = (OD miun / OD chiing chuin) x 1U

Tus Két qua
<25 - Am tinh
25-30 i Mghi ngd ducng tinh )
| 30-60 Duang linh thap
60-200 Dugng tinh -
‘-m_ o Dugng linh mann ]

VI. NHING SAI SOT VA XU TRI
Liaum khéng ding, khing du eac bude eaa guy trinh = lam lai
~ D& thii gian 1 edc bude qua 1au hofc khong du thii gian 21am lal,

Rita giéng khéng ky »1am lai,

'I.'.] e —— e — . 5 N = e e a L -
i HUANG AN Y TRINH I THUAT KHAM BENH, CHEE BENH CHUVEN NGANG HUYET 0D TRUYTN MAUEN OI0H-0 TRUEN
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AN TOAN TRUYEN MAU VA CAC BIEN PHAP
PE BAO DAM AN TOAN TRUYEN MAU

1. NOI DUNG AN TOAN TRUYEN MAU

An toan truyén méu duge hidu theo mdt nghia rong la khong dé x4y ra
bit o1 tal bién nao cho ngu!cn Hién méu, nguél nhén méau va nhén vién y té
phuec vy truyén méu.

1.1, An toan cho ngudi hign méau

Nhim bac v&, ch#im s6c va tu véin sitc khée cho ngudi hién mau
Céc bign phap bdo ddm dam an toan cho ngudi hién mau gbm; -

Ngudi hién mau duge tu van, khim l&m sang va duge Jam cdc xét nghidm
lciém tra site khde. .t

— Ngudi hign mau dude chim sée, hudng da.n ddu du trude, I:rong Vi sau
khi hién mau,

~ Thuye hién k§ thuat 18y mau vd tring,
- Tu vin nfing cao hidu biét cta ngudi cho méu gitp ho co ¥ thiic iy bao vé,
chdm gde stic khde, nng cao trach nhiém cia ho véi an toan truyén méu.

1.2, An toan cho ngudi nhin mau

Bao gbm an toan vé mil mién dich, an toan khlﬁng liy n}uém 'bénh an
todn vé s lugng va an toan vé chit lwgng mau va cac ché pham méu duge sil
dung cho ngudi bénh,
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1.2.1. An toan vé mién djch
- Dam bAo di séng bink thudng cha cac t& bio mau cta ngudi cho Lrong cd
thé ngudi nhin, |
— Pam bo doi sBrig binh th\Iﬁng t6' bad mau cha ngusi nhan, '
~ Ngin Chfiﬂ nguy oo ding midn dich gay va do bt dﬁng nhém mau hé
héng cdu, bach ciu, tidu cdu gifia ngudi cho va ngusi nhan,

1.2,2, An todn khéng lay lan bénh

Ngudi cho khéng fam 18y lan cac bénh do vi triung, ky sinh tring, virus
(K¥ sinh trung st rét, xoén khufin giang mai, HIV, HBV, HCV) cho ngudgi
nhin mau, .
1.2.8. An toan vé‘ 86 lugng

Banh nhén dude cung cp di méu va chd pham khi ¢é nhu chu didu tri
héng ngiy ciing nhu trong edp edu.

1.2.4, An todn vé chdt luong

TAt ca cae don vi mau va ché phiim truyén cho nguoi bénh déu phii dam
bao chat ludng

1.8. An toan chu nhin v1én v t& 1am cdng tée truyén mé.u '

Nhim bdo dam an toan cho nhin vién v &, phong lay nhmm céc benh
trong khi thye hién cong tic truyén mau.

Céac bién phap biao dam an todn:

— ’I‘rang bi diy dt cée dung cy phung hé cho nhén vién v 18 (Gang tay,
khu trang, mii, kinh béo vé mé.t P

— Thute hién nghiém tdic quy ché vo trimg va khu Lrung

~ Trang bi kién thitc cho nhén vidn vé-cic bidn phap phéng' ngu’a lay lan
bénh va cung cdp diy 'dn cdc bién phap phﬁmg ngtia.

2. CAC BIN PHAP BAO PAM AN TUAN TRUYEN MAU CHO NGUOT
NHAN MAU
2.1. Khéng xiy ra nguy cg nhdm lan

— Dai chigu diy da ph:eu y&u cdu mau, miu mau, b rnauj bénh nhén,
nhém méu két qua cua phan ting hoa hep. :

- Thur h1én phan ting chéo va dinh nhém mau hé ABO tai givong bénh.
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2.2. Khiing x4y ra nguy co mién dich ching khang ng’uyﬁn hﬁng ciu
2.2.1, Bdo ddm chdt lieang huyét thanh méu

Huyét thanh mau phéi c6 d§ dic hidu, dé nhay cao, c:.tcing dé, 5t Hu}rﬁt
thanh méu phéi duge bio quén tét.

2.2.2. Bdo ddm dinh nhém mdu hé ABO, Rh ddy di: va chinh x:ic

~ Binh nhém mau hé ABO bing hai phuong phap huyét I:hanh méu Vi
héng efu méu.

- Binh nhém méau hé I{h chn e ngufdl cho va& ngudi nhan J

2.2.8. Bao ddm lua chon don v mdu héa hap
— Tién hanh phan ng hda hap 8 22°C trong mﬁ_ilt'r"uﬁmg nitde mudi va phan
ting hoa hgp 6:37°C ¢6 slt dung khang globulin nguoi. .
~ Sang loe khang thé bt thudng. s |
— Luga chqu nhém mau hé ABO phit hgp

]

o Nhém ‘méu ngu’éﬂ cho ) B ™
EE::“T::; Mau toan phaﬁ — ik . .Khm hnng nﬁu e
Phudng an 4 Phudng an 3 'Phuesng an 3
R .-A_ ! S ;;‘ LI [ _O__ A s
B B B o
| AB AB A B 0
Ao Azl o - s I.
| AB AB AB . B . J 0

— Thye hién phan dng hoa hop diy (‘Iu

+ Giai doan ¢ mai trudng nude mudi NaCl 0, Q%Na o nhiét dt} p}mng thi
nghidm: chil y&u dé phat hign sit nh’im 1An vé. nhém mau h@ P,H{j

+ Giai dogn khdng globulin 8 d 37°C dé pht hign sy khong hoa hdp ede
nhém mau hé hdng clu khic giita ngudl cho v ngudi nhan (hé Rhesus,
Kell, Kidd, Duffy...).

2.3, Khong xay ra nguy co mién dich L}mng kkhang nguyﬁn haoh oau,
tidu cﬁu |

— Bach cdu va tiéu ciu cé nhﬂng khang nguyén ridng. b1éL ngoai nhﬁng’
khéng nguyén chung vdi héng cAu nhu hé HLA, hé HPA,..
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~ Ngudi ¢ khang thé chéng khing nguyén bach cdu, tiéu ciu sé 6 phan
dng truyén mau véi nhitng bidu hign s6t, rét run khi truyén mAu, Phan
ing ndy thudng xdy ra d nhitng ngudi duge truyén’ mau nhidu 14n hay
phy nit sinh dé phifu lan. Nhing bgnh nhan niy tdt nhat nén truyén

'khoitibng cdu gidm bach edu hodc lo¢ bach céiu.
2.4. Bao dim khéng cé nguy co chdng protein huyét thanh
- Din}; nhom huy&t thanh nhu G, 1.V... & ngu'r'a‘i cho mau va ngudi nhan
mau. K§ thultnay t&n kém.. i s “
~ Sl dung hing cdu rita d€ truyén cho nhitng banh nhan 66 tidn st hay bi
di ting. '
2.5. Bdo dam khéng ¢6 nguy cd liy lan
2.5.1. Khéng ldy lan cde bénh do virus

— Nguyén tdc: khéng lay lan HIV (Human Immuno Deficiency Virus), viém
gan B, viém gan C, CMV, HTLV,... ti ngusi cho sang ngudi nhan mau,
— Bién phap: ,

+ DE trénh cde 1ay nhidm virus trén cén phéi tuyén truyén vin dong
hién méu tinh nguyén, lua chon ngudi cho mau an toan, sang loc bing
bd ciu hdi dé phét hién cde yéu t6 nguy ed lién quan dén nhigm HIV,
HBV, HCV ¢ ngudi cho méau,

T4t ca cde don vi mau va ché phdm clia mau phai dude sang loe khang
thé HIV, khang thé HCV, HBsAg,

+  Truyén méu ¢6 loe bach cdu,

+

+  Truy@n mau 44 tia xa dé bat hoat virus.

+  Truyén mau tiing phén,

-

Chi dinh truyén mau ding theo phucng chém “Can gl truyén niuy va
khéng cin khéng truyén”,

2.5.2. Khong liy lan bénh giang mai

— Thc nhin gay bénh: -Trgpnnem.gz pallidum. Phong ngita bing cach sang
loc giang mai ¢ nguoi cho mau.
— 'Ky thuat sang loc 1a phuong phap VDRL, st dung cardiolipin dé phét
hién khang thé chéng Treponema pallidum.
2.5.3, Khong ldy lan ky sinh triing sé1 rét

Phong ngita s6t rét bing phuong phap soi lam kinh tiéu bin mau ngoai
vitim trye tié’g ky sinh frang s6t rét ¢ nguol cho méu hay phudng phap phat
hién. khéang thé s6t rét bing k¥ thudt ngung két hay ELISA.
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Chuwong 8

CHUYEN HOA GLUCID

1. TIRU HOA VA HAP THY GLUCID

1.1, Tiéu héa glueid

Tiéu héa glucid 12 qué trinh thay phén cac oligosacarid va polyaacand
thanh tAe monosacarid,

Tiéu héa glueid bﬁ\t ddu it mifng, nhung xay ra chi yéu d ruft non, dic
biét 14 6 tA trang vA phdn trén hng trang, nhd cdce loai o endoglucosidase.

Enzym o amylase ¢6 trong nuide bot va dich tuy, thay phén lisn két o-1,4-
glucosid chia tinh b6t vd ca glycogen thiic #n tao thanh mét hén hep gom
oligosacarid, maltooligosacarid rfi maltose. Duéi tidc dung clia maltase,
maltose bi thily phén thanh hai phan ti¥ glucose {Q).

Tichbdt —#—# - Dexirin —»—+—» Mallose, isomaltose
o emylase o amylasa (G1-4G) (G1-8G)
H,0
Maltose : mallase . dlucase + glucose

(ac disacarid nhut lactose, sacarose, isomaltose ciing dude thuy phin nho
cédc enzym tuong Ung la: lactase, sacarase, isomaltase.

H.0
Laclose J # galactose + glucose
lactase
k0O
Sacarose : » fructogse + glucose
sacarase
H
Isomaltose - 20 —p= (lucose + glucose
isomaltase
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1.2, Hap thy monosacarid & rudt non

SAn phim tiéu héa cudi cliing etia glucid chit y&u 13 glucose, ngodi ra con
6 fructose, galactose, pentose.

Nhiing moncsacarid dude hip thu theo 2 cd ché:

-~ Khuéch tan tich cye cdn nang lugng va chit protein tii dic hisu déng
chuyén v6i Na*,

~ Khuéch tan don thuin do sy chénh léch v& néng dé monosacarid,

Glucose va galactose duge h&p thu nhanh han fructose vi pentose do ef
¢d ché& khuéch tan tich cue, -

Sau khi hap thu cac monosacarid tip trung vao tinh mach ctia v& gan. O
gan monosacarid dude st dung dé téng hp glycogen, 14 dang glucid du trit clia
¢d thé, Glucose trong mau dén cd ciing duge cd giit lai mét phén dé tong hgp
glycogen dy trit riéng cho co. Glucose huydt duge didu hoa lign tuc nho hé
théng didu hea dutng huyst,

Celulose (LK B 1-4 glucosid): khéng duge tiéu héa & ngudi vi khéng c6
B-endoglycosidase. Né dude thai ra phin.

2. THOAI HOA GLUCID

, Thodi héa glueid c6 thé bt ddu tir glueose tu do hode tit glycogen. Néu
bt ddu ti glucose tit do thi glucose & dugde phosphoryl héa thanh ghicose-6-
phosphat (G6P). Con néu bit ddu tir glycogen thi glycogen bi phosphoryl phin
thanh glucose-1-phosphat (G1P) réi déng phén héa thanh G6P, T G6P thoai
héa glucid ¢ th€ di theo 2 con dudng khéc nhau 13 con duing hexose
diphosphat va con dudng hexose monophosphat.

2.1. Thoai héa glucid theo con duing hexose diphosphat (HDP)

2.1.1, Dién bién cita con dudng hexose diphosphat F

Trong con dudng hexose diphosphat ¢6 sy tao thanh hexose diphosphat la
fructose-1,6-diphosphat (F1,6-DP). G6m 3 giai doan, 14 khAu phan fng (hinh 8.1).

= Giai dogn 1: 1 giai doan hoat héa, glucose dude phosphoryl héa 2 lan va
déng phén héa tao thainh hexose diphosphat 14 F1,6-Dp, tiéu thu ATP,

~ Giai dogn 2: oxy-héa ti F1,6-DP dén pyruvat, tao ATP va NADH, H-.
— Giai doan 3: sy bidn déi tigp theo cta acid pyruvic trong didu kién yém
khi (tiéu thy NADH, H' tao lactat) hede hiu khf (tao H,0, CO,, ATP).
2.1.2. Ning lugng dy triz phdt sinh trong con duéng hexose diphosphat

., Con dudng hexose diphosphat cung ep dén 60% téng ning lugng ctia co
thé va 1a ngudn n#ug lugng khong thé thay th& hoan toan dude hinh 8.2),
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Glai
doan

Glal
dogh

Gial
doan

PRI

Glucose

&

£
b

¥

1

: Glycogen

(Qlucess 1 phosphat)

ATP @ ADP @ $ Phosphogluco-mutase
ST GeP  (Gluceose & phasphat)

Lactat

Haxokinase
Glucakinase @ 0} Phosphohexoisomerase
Fgp  (Flucose 6 phosphat)
ATP

Phospho-l‘rt.fcrokn‘naisi/ @

F1,6-0P | (Fructose 1,8-diphosphat)

0 F1,68-DF aldolase

!> PDA |Phospha dioxy aceton)
‘N/ﬂ Phbsphmn'ose isomerase

PGA P&A (Pospho glyceraldehyd)

NAD" Pve.

PGA dehydroganase

NADH, H** )
1,3-DPG {1,3 - Diphosphoglycerat)
ADP

Phosphoglycerat kinasa o
ATP .

3-PG (3- Phosphuoglycerat)
Phosphoglycerat mutase I @

2 - PG (2- Phosphoglycerat)

Envlase I @

PEP (Phosphoanolpyruvat)
ADP
. Pyruval kinase
ATP @ NAD'

NADH:H! Piruvat ! NADH,H'
'lﬁ£i¢CQ
Acelyl CoA

Y&m khi Higu khi \\5<H20
CO,

® @
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i

Tho#di ho# glucose ty do

Yé&m khf
Glucose

ATP >
ATP —

F1.6-OP

2

—2NADH H*

— 2ATP
—» 2ATP

]
2 Lactal

+ 2ATP

Hiéu khi
Glucose

ATP —»
ATP —
F15.0p

2PGA
[ >2nADH H
~EATP
— 2ATP
- 2ATP

2 Pynvat
5 2NADH M
TS GATP

2Acetyl CoA

2 —> 24 ATP

+38ATP

Thoai hoa glucose tir glycogen

Yém khi
Glucose

PVC
ATP —

F1,6-DP

ZPGA

- 2ATP
~» 2ATP

¥
2 Pyruval

Y

2 Lactat

+ IATP

~2NADH H"

Higu khf
Gl_uc:osa

PVG -
ATP —»
F1,6-DP

4
2PGA

~y2NADH,H
T® BATP

-3 2ATP
- 2ATP

2 Pyravat
- 2ZNADH,HT
BATP

¥
2Acetyl CoA

2 —> 24 ATH

+30ATP

Glucose chi duge phosphoryl - héa mét ldn ¢
Gém hai giai doan:

clAG: Chu trinh acld citric
Hinh 8.2. Téng két néng lugng dy trif (ATP) phét sinh trong con dudng HDP

2,2. Thoai hoa theo con dudng hexose monophosphat (HMP)

a0 glucose 6 ph?sphat (GEP).

— Giai dogn 1: khit carboxyl - oxy héa tgo Ribulose 5P. Ribulose 5P duge
ddng phén héa thanh Ribose 5P hofic Xyluloge 5P,

~ Giai dogn 2:

chu trinh pentose.

Gém nhiing phan tng thuan nghich xdc tac bdi transcetolase va
transaldolase (hinh 8.3).
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{30}

T
F6P

\\E

Teo

sedohsplulose ?.
(7C)
efythrose 4

“e 4JEP

o) FBP (BC)

GBP G6P GaP
— 2 NADPH H* ~3 2 NADPH,H' -» 2 NADPH,H'
> G0, GO, - CO,
xylulose 5I'-‘ Ribose 5H— ){}rluluse 5P T CcO
P {5C)
5—F

)
PG

(3C)

¥
Buong phén

/acoz

2 Xylulose 5P
> 1 Rihose 5P

2 F6P
1 PBA

Puging
phan

-

3 G6P / \
|- BNADP* BNADPH,H| |
Phan tmg Oxh khéng Phan (ng Oxh khong
thuan nghich thudn nghich

TC: franscetolase TA: transaldolase
Hinh 8.3, Chu trinh pentose |

 ® Biic diém chia con dudng HMP:

Xdy ra & bio dich: cung cép phin l6n NADPH,H" cho qua trinh téng hop
aud béo, téng hap steroid.

3. TéNG HOP GLUCID

3.1. Téng hdp glycogen tif glucose
Nha 2 enzym la glycogen synthase va enzym tao nhanh

Su tong hdp glycogen xdy ro d bao djch véi co chit 1 a-D-glucose vi ATP,
UTP. Hai enzym hoat déng ldn lugt va xen ké.
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° Glyc:)gtan synthase (GS) hay UDP-glucose-glycogen transglucosylase xic
the sy gdn ting gde glucose vio maeh glycogen bing lidn két 1-4, téc
dyng kéo dai mach. Glucose dude ghn vao tit dang hoat héa UDPG
(uridin diphosphat glucose). (hinh 8.4)

* Khi mach glycogen da duge kéo dai khodng 6-11 gée glucose thi enzym tao
nhanh Amylo 1-4, 1-6 trans-glucosidase 58 chuy&n mét doan gdm 6-8 gtic.

o Glucose sang gn vie mach bén canh bing lién k&t o 1-8 glucosid tao
nén mach nhéanh. (hinh 8.5)

Glycogen Glycogen
(Gn+ 1) {Gn)
GS
upp UDP -G
ATP P~Pvc
NDK UDP-G pyrophospharylasa
ADP
uTP G1P
ATP ADP Phospho glucomutase
QID‘V
G > GOP
l_ MDK : Nucleosid Diphosphatkinase ' GS: glycogen synthetase

Hinh 8.4. Chuyén gdc glucose tir UDP-G sang glycogen '

synthase

\\i Glycogen -

D);

LK 16 Glucosid méi ...z

Amylo 1-4,1-8
transglucosidase

Hinh 8.5, Hoat dong ciia enzym tac nhanh

bty |
\
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4, TAN TAO GLUCID

T#n tao glucid kA sy tao thanh glucose va glycogen ti nhiing chit khong
phai 1 glucid nhu: lactat, pyruvat, chit trung gian ctia chu trinh acid citrie,

glycerol va mdt s6 acid amin sinh duong,

Néi chung qua trinh tén tao glucose dién ra ngude vl qué trinh dudng
phén (HDP) nhung ¢6 3 khu khdng thuén nghich (phai nhd enzym khéc hode

con dudng khéc cho phén tng ngude) (hinh 8.6).

ATP Glucose Py
Hexokinase (D Glucosa 6 phosphatase (GBPase)
ADP GAP H,0
N F6R. Pye
PF {2) F1,6 — DPase Glycerld
ADP F1,6 - DP H,0 / \
Glycerol Acid héo
PDA
PGA /
i
=
$ GDP + CO,

ADP PEP PEP carboxykinase
GTP
Pyruvat kinase (3] xaloacetal
I ATP Pyruvat ADP + Pve
Pyruval carboxylase
Lactal ATP + GO,

PFI; Phospho fruclose kinase
1,6-DPase: Frutese 1-6 diphosphatlase

Hinh 8.6. Cac khaAu khdng thuan nghlch cila con dudng tan tao glucose
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Khau (1) va khdu (2) xay ra d dich bao.
Khéu (8) mbt phin xay ra & dich bao, mét phin d ty thé,

Trong ty thé ¢6 enzym pyruvat carboxylase bién déi pyruvat thanh
oxaloacetat. O ngoai ty thé cé enzym phosphoenol pyruvat carboxykinase bién
déi oxaloacetat thanh phosphoenol pyruvat. Phosphoenol pyruvat tao thanh di
nguge lai sy dutng phan. Nhung vi oxaloacetal khéng qua mang ty thé dude
nén phai bién ddi thanh mot chét trung gian cé thé qua mang ty thé dugc
(malat, aspartat, citrat) nhd phan iing ciia chu trinh acid citric hode phén ting
chuyén nhém amin.

» . 5 9 1
5. DAC DIEM CHUYEN HOA GLUCID O CAC MO

Ngoai nhitng die didm chung nhu di tr¥inh bay & trén, chuyén héa glucid

d mot s md con cd nhilng nét riéng. :

5.1. Gan: gan 12 by may @iéu hda, dy trit va cung c4p glucoge cho toan cg thé,'
Gan nhén glucese tit mau dé téng hop glycogen dy trit, Khi cd thé cin,
glycogen d gan bi phén ly thanh glucose nhd sy phosphoryl-phin (9/10 s6
glucose ¢ dang G,P) va bi thily phén nhd Amylo ©1-6 glucosidase (1/10 s&
glucose & dang ty¢ do). G,P duge rigng phén héa thanh G,P/Duédi thc dung cfia
enzym glucose-6-phosphatase ¢6 nhifu & gan, G,P bi thity phan tao thanh
glucose tu do va Pve. Glucose tig do vAo mAu va duge mau chuyén di cic mé,

5.2, Co: ¢d va cae md khéc chi cé kha nang nhan glucose ti mau dé téng hop
glycogen dy tril cho riéng chiing, khéng ¢6 khd n#ng cung cip ghicose cho mau
vi khéng c6 enzym glucose-6-phosphatase.

Glucose thoai héa tao nadng lugng cho ¢o hoat déng theo con dudng HDP
(hiéu Xkhi vi yém khi). Khi co hoat déng nhidu cd hai con dudng déu ting 1én
nhung dutng yém khi tAng nhiéu hon, tao nhidu lactat lactat vio mau, vé gan; &
gan gua pyruvat tn tao lai glucose, cung cfip tip glucose tu do vae méau cho co
hoat ding hodc tai tao glycogen dyt tr/ Quan hé chuyén héa trén giita gan va co
dude goi 1a chu trinh Cori hay chu trinh acid lactic (thinh 8,7).

1

MAU
GAN cd

F; Glucose —\L

£
G1ycogean,P = GP GgP ¢» G,P

[

€O, H,0 "_Pyrjivat Pyrfvat > €0, H,0

Glycogan

LDH LEH

Lactat €< Lactal € Lactat

Hinh 8.7. Chu trinh Cori (chu trinh acid lactic)
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8.3, Nio

Trong diéu kién binh thutng, nfio st dung niéng lugng do qué trinh thoé.i
héa glucose theo dutng higu khi la nguén duy nhat) Glucose niy cha yéu do
méu cung cép. Trudng hgp nhin @61 lin ngay niio c6 thé sit dung ning ludng tit
sul oxy-hoa thé ceton.

Trong trang thai nghi ngoi nio st dung 20% Iugng oxy di chi chiém 2%
than trong. Diéu nay gidi thich tai ga0 che ton thuong thin kinh thutng xa;..- ra
do ha dudng méu va su nhay cém rdt cao clia nio déi véi tinh trang thidu oxy
(giy hén mé, tén thudng khéng héi phud).

5.4. Hong chu

Héng cdu chita ligng 18n hemaglobin (cd chiic ning van chwfen oxy tu
phdi téi eac md) va khdng 6 ty thé (nén khﬁng c6 chudi hé hép TB va chu
trinh acid c1er) Trong hing céu ghucid chuyén héa theo con dudng HDP yé&m
khi véi sdn phﬁm cudi cting 1 lactat, dong thoi ecé nhanh chuyén hoa tao 2,3-
diphosphoglycerat (2,3-DPG) va nhénh chuyén héa theo con dudng HMP tao
NADPH,H* c6 tac dung bao vé glutathion dang bi khit (G-SH).

Mot phén ti 2,3-DPG gén vio mét phan t& Hb giy ra sy giam ai hyc cla
Hb déi v6i oxy: nd 6 tac dung duy tri dang khit oxy ctia Hb, gitp oxyhemoglobin
(HbO,) nha oxy.

Thigu hyt hexokinase khi€én giam ligng 2,3-DPG va do d6 lam téng Ai
lve cua Hb déi vai oxy, giam sy eung cép oxy cho t& bao,

Thiéu hut pyruvat kinase lam @ dong 2,3-DPG, do dé laun giam ai lye Hb
ddi vdi oxy, khign HbO, dé nha oxy cho t& bao,

NADPH,H" phat sinh trong con ducng HMP nhd glucose-8-phosphat
dehydrogenase (G6PD) cb lae dung gift glutathion & dudi dang G-SH do db ¢b
tac dung bao vé cfu tric hong cdu.

Thigu hyt GEPD 1 mt bénh di truyén dice trung béi thifu mau huyst
tan do m#l kha ning khit dgc nhiing téc nhén oxy-héa (H,0, va nhiing géc tu
do), héng cfiu dé bi vd, bénh nhin dé bi nhiing con tiéu huydt nang.

6. DIRU HOA CHUYEN HOA GLUCID

* Binh thudng chuyén héa glucid luén duge difu hoa thea rihu ciu cfia cg thé, Thi
du: dudng huyét dao ding trong khoang 70-110 meg/dl hay 3,88-6,11 mmol/l,

Dudng huyét luon 8n dinh nhd sy cin bing giila 2 qud trinh cung cd] va
st dung glucose.

Ngudn glueid ngoai sinh ti thitc #in va nguﬁn ndl ainh do phan gai
glycogen, luén cunp cdp glucose vao mau, Cée t8 chite, quan trong nhat 13 md

ed, mb md, md thdn kinh s dung glucose d6 tao ndng luong hoat dong va dé
ting hop glycogen duy tri,
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~ Glucose duge lign tuc loc qua cAu than va duge tai h&p thu hoan Loan qua
dng than, Khi Itgng glucose mau vugt qud ngudng than (kheang 180 mg/dl)
thi glucose dude thai ra qua nude tidu (dudng nidu),

* Dudng huyél duge diéu hoa bdi hé théng ndi tidt sau:

— Cac hormon lAm ting dudng huyét gdm: hormon ting trudng (GH),
ACTH, glucagon, adrenalin, thyroxin va glucocorticoid,

- Hormon lam ha dudng huyét duy nhét cé insulin.

Diiong huyét ting qua ngudng than va din t6i c6 dudng niéu cé thé la do
mil cén bdng giita hé théng hormon lam tang va gidm duong huyét (ting chc
hormon lam ting dudng huy8t hofc thidu insulin). Riéng trudng hdp ting
dudng huyét do thigu insulin (tuyét d6i hay tudng ddi) thi duge goi 1a bénh dai
thao duong (DTD). Tuy dutng huyét duge diéu hoa nhd hé théng ndi tit,
nhung co ché tac dfng cha cac hormon it nhifu déu théng qua chitc ning
glycogen cia gan.
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Chuong 9

CHUYEN HOA LIPID

PAI CUONG
Trong cd thé lipid gém cac dang sau:
Lipid dy trit;

Chil yéu la triglycerid, tham gia céu tao 18p md dudi da, 16p mé bao quanh
mdt 88 cd quan, c6 tac dung bao vé co thé, tich tril va cung cilp nang lugng.

Lugng lipid dy txit ¢6 thé thay ddi theo ché d6 én, su hoat dong thé Iye va
st tich tudi. Khi &n du thira théic &n, nhat 1a glueid higng m&}h,t tril ting. Khi
d6i md dy trit duge oxy héa dé cung c&p ning lugng cho co thé heat déng.

Lipid mang:

Chii y&u 12 phospholipid, cholesterol, glycolipid tham gia cdu tric mang
t& biro, mang bilo quan, tre tip anh hudng dén tinh die tha chiing loai, tinh
mién dich ctia mé, cd quan. Lipid mang c6 ty 1¢ khong thay déi, chiém khodng
10% trong lugng khé cla 6 chic.

Lipid mau:

Do tinh chdt khong tan trong nude, lipid duge van chuyén trong mau
dudi dang két hgp véi protein nhu phiic hgp acid béo véi albumin, giita
cholesterol, phospholipid, triglycerid véi cc apoprotein tao thanh cac hat
lipoprotein (LP), ' g

Céac dang lipid trén c6 lién quan mat thist véi nhau trong ¢huyén hoa.
Céc thanh phén lipid cla ching b thé trao i véi nhau nh sul van ehuyén
elta cde lipid hoa tan. Giita cic lipoprotein hoa tan efing c6 sy trao @i cdc
thanh phén lipid nhu cholesterol este, triglycerid, phospholipid nh¢ nhitng
protein van chuyén dac higu,
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1. TIEU HOA VA HAP THU LIPID

1.1. Tiéu hoa

Lipid tif ngudn gdc thije #n xuéng ruﬁt non duge nhii tudng héa nha mudi
mat. Su nhii tuong héa gidp cho cic hat md tidp xic nhidu hon véi enzym thuyr
phén lipid ¢é trong dich ruﬁt dich tuy. Dudi tac dung clia cic enzym nay cac
lipid bi thuy phan ddn din giai phong ra cic thanh phin c&u tao. Nhut vy qua
trInh tiéu hoa lipid thute chat 14 qué trinh thuy phén lipid.

L1.1. Thuy phin triglycerid

O hanh ta trang dudi tac dung cla lipase tuy triglycerid bi thuy phﬁn
theo so 48 sau:

/ . J/,:zﬂ'
1CH,0— C —R, 1CH,0— C—=—R,
o 0 CH,OH
| ,}#, Lipass ] 4/, Lipasa
2CHO—C ™ R; 2CHO—C— Ry CHO— C— R,
dcHo0—¢ “Z R, CH,OH lHQUH
R,COCH R,COCH
1.2 Diglycerid 2. Moncglycerid
' Isomerase
C‘HEOH € THZU"— e Ra
CHOH CHCH
GH,OH CH,OH
R,COOCH
Giycaml

Pic diém ciia qua trinh trén la:

— Lipase chi tac dyng dic h1éu trén lién két este d (‘, v C, clia phan tu
triglycerid nén acid béo & vi trf C, chn chuyén dén vi tri C; (nhd enzym
déng phfin héa isomerase) trudec khi bi thuy phan.

— Bu thuy phén triglycerid 8 hanh {a trang khﬁng hoin toan tao thanh
mét hén hop cdc sin phAm trung gian gbm: triglycerid, diglycerid,
monoglycerid, acid béo, glycerol.
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1.1.2, Thuy phén phospholipid va sterid
Tham gia thuy phan phospholipid va sterid ¢6 cAc enzym sau:

Phosphodiesterase cua rudt die hiéu véi lién két phosphodieste cét lién
két este gifia acid phosphoric va cholin hoic lién két este gifta acid phosphoric
va glycerol. Do d6 c6 thé c6 4 loai sin phim tao ra 1 diglycerid. phosphocholin,
acid phosphatidie va cholin,

Phosphomonoesterase (phosphatase) tidp tde thuy phén ecdc sin phim
trén. Thi dy: thuy phan phosphochalin thanh acid phosphoric va cholin,

i

_,.-j/D . 4‘-’70
CH;O"_'G""_R1 THQD""_ C—-—R.

=z ° i
cHo — 2R, Gt —c? R,

lH,_U—@—i— Cholin LHzo{-@—cmnn

N

acjd phosphatidic cholin  diglycerid phosphachelin

Cholesterol esterase thuy phin cholesterol ester thanh acid béo va
cholesterol.

1.2, Hip thu

Hén hdp cac sén phdm thuy phin lipid chita hodn toan & trén dude hiyp
thu qua mang ruft.

— Glycerol va acid béo mach ngin duii 10 carbon qua ténh mach cua tii
gan. acid béo luu théng trong mau duii dang k&t hap véi albumin.
F i
- Cac acid béo mach dai, mono, diglycerid duge ding 1am nguyén livu téng
hgp lai triglycerid & mang rudt,

— Céc lipid méi tong hgp lai & mang rudt nhu triglycerid, cholesterol ester
duge bao boc bdi mét ldp vo gdm cdc thanh phén lipid ua nuie nhu
phospholipid, cholesterol tit do vi apoprotein (cling duge téng hdp & rudt)
tao nén nhing hat lipoprotein, chli y8u la chylomicron. Chylomicron qua
bach mach 181 vio méu tii gan.

Qué trinh tibu hoa vi hip thu lipid cb thd t6m tht trong sd dé sau:
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CM; chylomicron;

ABMN: acid béo mach ngén

8ng rudt T& bao niém mac rudt Hip thu
PL —— L sPL \Apop:otein Bach huyét
c o ;@/ - au
CE T~ e 7
i / GAN
AB e h
-\‘_\-—
i Tinh mach cira
TG MG = / /’
——>> Glycerel
ABMN Slyrarol = A%MN >AB - albumin
PL: phospholipic; CE: cholesteral ester; C: cholesterol iy do;
AB: acld béo; TG: krlglycerid; MG: monoglycerid;

Hinh 9.1. Tigu hda va hap thu lipid

2, CHUYEN HOA ACID BRO
2.1, Thoai hoa
2.1.1. Thodi héa acid béo no ¢6 86 carbon chin

2.1.1.1, Hogt héa acid béo

Truée khi di vio qué trinh chuyén héa cae acid béo phai duge khich dong dé
trd thanh dang hoat ddng acyl CoA nhd qua txinh hoat héa xay ra 6 bao tudng.

Phén ting t8ng quat cta qua trinh hoat héa acid béo nhu sau:

0 0
i _ .
R— C-OF + ATP + HSCoA —> R~C~ScoA +AMP + PP

)T.
Acyl CoA Synthetase

AMP duge giai phong trnng phan Uing trén sé duqc phosphoryl hoa trd lai
thanh ADP dudi tac dung ciia adenylat kinase
ATP + AMP «— 2ADP

Nhut vy thue chit qua trinh hoat héa mt phén tit acid béo da su dung
mit 2 ATP.

6] ngum va dong vat cae enzym cua qua trinh oxy héa acid béo khu tri

trong ty thé nén cac acyl CoA phdi duge van chuyén tit bao tudng vao ty thé
nhd chit vin chuyén 13 carnitin va enzym carnitin acyl transferase,
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2.1.12. Qua trink foxy hoa

Trong ty thé sy oxy héa acid béo luén xdy ra & carbon P k& i ddu 6
nhém carboxyl nén qua trinh nay goi 1a qua trinh B oxy héa.

M3i 14n B oxy héa cdt ra mdt mau 2 carbon dudi dang acetyl CoA, acyl
CoA phai trai qua 4 phan fing theo sd d6 sau;

R-—CH, —CH, —CH;, —C~SCoA  AcylCoA

Il
(8]
FAD ¢
Acy! CoA-
dehydrogenasse :
FADH,
_H
R—GH, —-é:{i‘,-u ﬁ:- S CoA Encyl CoA
H © H,O
Enoyf CoA-
hydralase
?H

Rn—CI-t,—Cf — GH,—ﬁ~ S CoA f hydroxyacy!l CoA

H 0 /,,NAD*
B-hydroxyacy| CoA
dehydrogenase \
W NADH H'
R—CH;—C—CH, ~—fﬁ,~SCOA 3 cetoacyl CoA
|
0] C
Acyl CoA-acelyl HS CoA
transforase / .
(Thiolase) |
R—-—CHE—-ﬁ:*-S CGA+CH5—I'|S~S CoA
9] 0
Acyl CoA Acetyl CoA

(kém acyl CoA ban diu 2C)
Hinh 9.2. B oxy hda acid béo
Btn phan ing trén dude lip laiqnhié‘u 14n cho dén khi acyl CoA ban diu
duge chat hoin toan thanh cic méu acetyl CoA. Thi du: B oxy héa acid
Palmitic ¢6 16C x4y ra nhu sau: ddu tién Palmitic dude hoat héa thianh

Palmityl CoA, sau dé Palmity]l CoA ¢8 trdi qua 7 vong B oxy héa, gidi phéng 8
phén i acetyl CoA (hinh 9.3).
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S8 phén td ATP tao thanh khi oxy
héa hoan toAn moét phan ti acid Palmitic
nhu sau:

= 36 ATP

SATP x 7 vong

12 ATP x 8 Acetyl CoA = 96 ATP
Giai doan hoat héa =2 ATP
Téng cong: 129 ATP

2.1.2. Thodi héa acid béo bio hoa co 86

carbon lé

Acid béo hao hoa c6 s8 carbon 1& ciing
trai qua qua trinh oxy héa nhu trén nhung
vong oxy héa cudl cing tao thanh acetyl

= Acelyl Con

-

———te Acolyl CaA

i)—c- Agotyl Uan
757-4. Atatyl Ouh
e S

et Aeobyl Cof
X,

Acotyl CoA

CoA va propionyl CoA.
. 4

Pmpionyl CoA trai gua nhiéu qua e
trinh bién 461, carboxyl héa rdi déng phin R
héa tao thanh succinyl CoA. Chit nay cé

thé di vao chu trinh acid citric. Hinh 9.3. p oxy hoa AB Palmitic

2.1.3. Thodi héa acid béo khéng no

Cée acid béo khdng no c6 mdt 'hnf{lcl nhiéu lidn két déi ciing duge B oxy héa
~tudng ty nhu acid béo no nhung ¢é nhiing diém khac biét sau:

~ Trong qué trinh thodi héa cée acid béo khéng no phii duge chuyén tit
dang cis sang dang trans, cac lién két ddi & nhitng vi tri khac nhau lin
lugt chuyén sang vi tri A%, Pdy la nhitng dang chuyén haa trung gian
thich hgp cho hoat dong cia hut théng enzym B oxy hoa.

— 86 lugng phén tit ATP tao thanh trong qua trinh oxy héa acid béo khong
no thilp han s6 lugng ATP tao thanh khi oxy héa acid béo no ¢6 s8 carbon
tuong ing.

2.1.4, Cac thé ceton

Ngodi con duding oxy héa hodin todn trong chu trinh acid citrie, cde mau
acetyl CoA con ¢o the tham gia téng hdp trd lai acid béo, cholesterol hode cac
the ceton,

Cée thé ceton gdm 3 chilt: acid acetoacetic, acid D B-hydroxybutyric va
acetan,

Sinh t5ng hp cac thé ceton duge thye hign trong ty thé cla (& bao gan
theo g9 dd squ: (hinh 9.4).
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2.Acetyl CoA

13
f-cetothiolase
HECoA
Q

CH3—C—CHz— Acetoacatyl Cod

Co
HMG-Col Acetyl CoA + H20
Synthetase HE CoA |
QH ;

0 | 0
ffc—ﬂx-z O—OHg—C"
HOQ Eﬂi

“NHCoA’
CHa

Phydraxy-fanethylglutaryl CoA
s (HMG, CoA)

HMG - CoA 3

Lyass Acatyl CoA
0
I

"
0::0—0113—0—01{5
HO
A, acetoacetio

Acetoacetal
decarboxylase NADH + H*

COz NAD*
OH

U |
O—OHz—0—CHg
I HO~ |
CHz—0—CHg H

Aceton A D-Pp-hydroxybutyric

Hinh 9.4. Sy hinh thanh céac thé Ceton tir acetyl CoA

Sau khi duge téng hdp tai gan, cac thé ceton duge chuyén vab mau di dén
cAc md ngoai gan, tai tao trd lai Acetyl CoA di vio chu trinh acid citric cung
cip néing lugng cho hoat dong chc md d6. Dic bist trong mot s8 didu kién, thi
du khi déi kéo dai hote syt eung cép glucose bi han ch@& thi nao cé thé dung p.
hydroxy butyric lam chit d6t chinh.

Céac thé ceton ¢b tinh acid cao. Khi néng dé ceton trong méu tdng qua
nhiéu cé thé din dén hén mé do tang acid mau (cetoacidosis) va hoi thd eé mui
héi aceton,

2.2, Tong hop acid béo
2.2.1. Cdc chdt tham gia qud trinh sinh tong hop acid béa

Trong t€ baog, qua trinh tﬁlng hgp acid béo xdy ra chi y8u d bao tudng,
m{t phén it x4y ra & trong ty thé vd microsom (chit y&u 1a kéo dai mach acid
béo han 16C ho#c tao mach acid héo khéng no).

131

—



Céc chit tham gia qua trinh sinh t6ng hgp acid béo 1a:
o Acetyl CoA va hu th6ng van chuyén Acetyl CoA tit ty thé ra bao tuong

* Malonyl CoA duge tao thanh it phdn dng sau:

Blotin
T~ > HOOC - CH, - CO ~ SCoA

CH,— CO ~ SCoA + GO,
Acelyl CoA Acetyl CoA Carboxylase Malonyl CoA

» Phitc hdp enzym téng hgp acid béo ghm:
1. Acyl CoA ACP transferase

2. Malonyl CoA-ACP transferase.
3. B- ceto acyl ACP synthetase (enzym niy c6 chita nhém SH goi 1a SH

ngoai vi cna phite hgp acid béo synthetase),
4. B-ceto acyl ACP reductase (coenzym: NADPH, HY).

5. D -OH acy! ACP (de) hydratlase.
6. Cis Enoyl-ACP reductase (coenzym: NADPH, HY.
7. ACP (Acyl carrier protein) gin v6i nhém ngoai ¢6 chiia nhém SH goi 1

SH trung tAm.
Dé tim hiéu co ch& hoat déng clia phite hap en:»'ym téng hap acid béo ta cb

thé ma hinh héa nhu sau:

{(Mgoaivi} HS ;
> E
AGP -

(Trung td4m) HS

2.2.2. Qud trinh téng hop acid béo
M&i qua trinh kéo dai mach carbon th&8m 2 carbon trai qua 6 phén ling

nhu sau:
— Chudi phan ving 1: (bao gm 2 phén tng 1a, 1b)

H‘B
CHy-CO~SCoA +  ~ N\ B
/ { »= G~ s AR
' HS  ——— ACP |
AcylCoA ACP 1b
transferase
CHy;~C~8
I DE
0
HS - ACP
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- Chudi phan fing 2: (hinh 9.5).

HOQC—CUHe—C ~ BCoA
g @) Malonyl ACP transferase

CH3—CO ~ 8
>E
HOOC—CHig—C0 ~ B —ACP
@) oo
[\‘( G < 0) B Ceto acyl ACP synthelase

HS
E
DII;-—-ﬁ:—CH:—-{!O ~ B ——ACP

a HADPH, .
4 C:H ADPY P Ceto acyl ACP reductase

Hi
E

y

CHa—-r(E-Hv-CHQ:—-Cﬂ e B —-ACP~
OH

) [ H20 DgHydroxy.-acyl ACP (de) hydratase
HY
E
CHy—CH = CH—CD ~ 8 cp
NADFHH'
6) Cls enoyl ACP raductase
NADP* *
Hs j 1 CHa—CHy-—CHyg—CO ~ H-—>
e s E
CHawCHi— CHz—C0) ~ Sremm AQH HE=—— ACP
/M-Iomd CaA
Aoyl CoA
Hinh 9.5. Téng hop AB '

2.2.8. Sinh téng hop acid béo khéng no

~ Quaé trinh thng hop acid béo khdng bio hoéa xdy ra tron g ludi ndi bao cia
té bao gan, md md, tit tién ch&t acid palmitic va acid stearic,

Dasaturase
Palmityl CoA + NADPH,H' + 0, ———&—p. Palitocleyl CoA + NADP* + H,0
Desalurase

Stearyl CoA + NADPH,H' +0, —— "\, Oleyl GoA + NADP* + H,0
Sinh téng hgp acid béo khéng no nhidu lisn két déi xay ra nhiéu & thye \r.at.

Acid linoleic va acid linolenic ed thd khéng téng hap dude phat 14y tit thite
in do d6 goi 1a acid béo cdn thist.
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3, CHUYEN HOA TRIGLYCERID, PHOSPHOLIPID -

8.1. Thoai héa triglycerid va phospholipid

Duéi tac dung cha céc loai phogpholipase va lipase phospholipid va

triglycerid bi thuy phén gidi phéng ra cac thanh phén céu tao 1a acid béo,
glycerol, acid phospheric va base nitd.

0 md md acid bée c6 thé thy theo nhu cu ma tham gia tai tdng hdp trd

lai triglycerid hose duge dita vao mau dudi dang két hgp véi albumin chuyén
dén cic md khac.

Glycerol cung duge dua vao mau chuyén dén cdc md khac nhu gan, than.

¢ dé ching dude phosphoryl-h6a nhd enzym glycerolkinase chuyén thanh
Glycero! Phosphat. Chit niy cé thé bién thanh phosphoglyceraldehyd tham
gia vio qud trinh téng hop glucose hode oxy héa ti€p tuc thinh acetyl CoA va
vao chu trinh acid citric (Hinh 9.6).

3

CH,OH ATP ADP  CH,OH NAD NADH,H* CH,OH
| N |
CHOH * CHOH > C=0
| Glycerolkinase | GPDH |
CH,OH cH,0 () . CH0—
Glycerol Glycarol - ® Phosphodioxyaceton
isomerase
g A
Glucose « « F.16 @ - N
| H
CHOH

3-2'.

. CH,OH —.~®
Glyceraldehyd 3 phosphat
H,0 (phosphoglyceraldehyd)

Q 4—'—"— .= .l’l.cetil CoA

Glycarol - @: glycerol phosphat CAC: chu trinh acld citric
GPDH: glycerol phosphat dehydrogenase

Hinh 9.8. Sd dd chuyén hda glycerol

Co,

Téng hgp triglycerid va phospholipid
Qué trinh tong hop triglyecerid va phospholipid c6 1in quan it thigt vai

nhau va xdy ra nhiéu 8 md gan, mé md va rudt non ¢hinh 9.7).
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NAD' ATP
Glucose —+—>— PDA 7A+ Glycerol 3 @ 4—4’;#‘;\-- Glycerg—— 'I'Cj,.
%% NADH.H' . 2 Acyl CoA
NV 3 mé gan
U ma mé 2HSCoA
—R,
Ry ] CTP PP
_® i CDP - Diacylglycerol
Serin i
Acid L — Phosphatidic
H,0 | CMP
& nigm mac rut non  Phosphatase Phosphatidyl serin
MG Pvc
AcylCoA Y =R + By
i ' Re /gpsphztidyl serin
e} decarboxylase
1, 2 Diacylglycerdl \A e 4
o, p DG COP - athanol GO,
Acyl CoA amin
CDP-Cholin CMP
HE8Co <
CMP v ,
L Phosphatidyl ethanolarmin
TG Phosphatidy! Cholin < (Caphalin)

(Leclithin) \
3 (8. Adenosyl Methlonin)

3 (8- Adenosyl Homocystein)
Hinh 9.7. Téng hop triglycerid va phospholipid |

4. CHUYRN HOA CHOLESTEROL

4.1. Sinh tong hgp cholesterol

Cholesterol duge t8ng hgp chi yéu & gan, vé thugng thin, lach, niém mac
rudt, phdi, thin,

Qua trinh sinh tong hop cholesterol ¢6 thé duge chia lam ba giai doan
chidl y&u nhu sau:

1356

_ A~



_Acetyl CoA + Acetoacatyl CoA

Giai doan ¥
< hydroxy methyl glutaryl CoA (HMG CoA)
~Acid mevalonic ' FH:. - CH; -:L - CH, - COOH
Glai doan 2 | CH CH,
ke Acid mevalonic

Squalen {30C)
Giai doan 3

Cholastarol (27C),

4.2, Cholesterol 11 tién chit ctia nhiéu chét c6 hogt tinh sinh hge quan trong

Trong qua trinh thodl héa cholesterol tao ra acid mat, musi mét cén
thidt cho sy hé.’p thu va tidu héa lipid va céc vitamin A, D, E, K. Cholesterol
duge dao thai qua dudng rudt, dudi tac dung cha vi khuﬁn tao ra coprosterol
theo phan ra ngodi.

Cholesterol 1a tién thén ela cde chdt céd hoat tinh sinh hoc cao nhu:
vitamin D va cée ndi tiét t8 steroid.

5. LIPID, LIPOPROTEIN MAU

B.1. Cau trae ciia lipoprotein mau

Lipid, dac bigt 1a triglycerid va cholesterol ester khdng tan trong nuic
nén mufn di chuyén trong méu phédi k8t hgp véi protein tao phiic hop
lipoprotein.

THY ca céc lipoprotein déu dude et trie theo nguyén the saw: cie phﬁn ta

hodic eac nhom chide ua nuée (phén cuc) quay ra ngoai lam thanh 16p vé bao
boe; phan nhin 12 cde phiin 1, cic gbe ky nude (khéng phén cic) (hinh 9.9). .

:‘53 @'A‘M . //7._ Apoprcfleln

.
6/ ——— Phén c6 cye ciia PL

T~ Chubi hydrocarbon clia PL

CE: cholesterol ester TG: triglycerid PL: phaspholipld
Hinh 9.9. So d6 cau trac lipoprotein
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5.2. Phin leai lipoprotein

V& cdu taoc héa hoc lipoprotein ¢6 2 thanh phdn chinh la lipid va
apoprotein (Apo) thanh phén lipid cfia cic lipoprotein thudng giéhg nhau gém
cac chit triglycerid (TG), phospholipid (PL), cholesterol (C), cholesterol ester
(CE) nhung khac nhau vé tdng lugng va ty 18 cac loai lipid trén. Thanh phén
apoprotein thudng khéc nhau gita céc lipoprotein (LP) ca vé& lugng va chat
(loai apoprotein).

LP = Lipid (TG, PL, C, CE)} + Apo (A, Ay, By, Bygs, C..0)

Cée LP ¢6 ty 1¢ lipid va protein khae nhau nén chﬁng cb ty trong va digh
tich khae nhau. Nhé dé 6 thé tach riéng cac loai LP bang sidu ly tAm hodc
dién di.

L
4
£
*
3
4
L
H
1
H
it
1
i

Budng dat HT

————— HT: huy#t thanh

4: chigu di chuyén

CM: ehylomicron

b LP: B fipoprotein

pra-fi-LP: pre-B-lipoprotein

alD: o - lipoproteln

A VLDL: very low density LP
{+) HDL: high density LP

Sléu ly tam Dign di LOL: low density LP

5.3. Chuyén hoa lipoprotein va vén chuyén lipid trong mau

Thong qua qua trinh chuyén héa !ipopﬂatein, cac lipid nhu triglycerid,
cholesterol duge vin chuyén chu yéu biang nhitng lipoprotein khac nhau vi
theo nhiing hudéng khéc nhau.

* Chylomicron (CM); duge téng hgp & rudt qua mach bach huyét vao méu,
Trong mau dudi tdc dung ctha enzym lipnprﬂtein]ipaé;e (LPL) ¢6 trong
ngi mac mao mach cua mé md, triglycerid cta CM bi thay phin, cung
céip acid béo ty do cho mé st dung Phén CM con lai goi 13 remnant CM
tifp tue di {.huyén trong mau va b gan bét giii rdi thoai héa trong t& bao
gan. Binh thudng sau khi dn huyét tudng duc do ¢6 nhidu CM. Lay mau
hic d61 (chch bita &n cudi eling khodng 10 gid) huyét tudng sé trong do
gan da bt giit hdu hét CM. CM 13 chit van chuyén triglycerid ngoai
sinh (¢6 ngudn goe it thic dn) tf rudt d€n md md, tim,.co xuong va gan,

*  VLDL dugc téng hop 8 gan rdi dua vio mAu. Thanh phin lipid chti yéu
cua VLDL la triglyeerid nén né dude coi 1a chit van chuyan triglycerid
néi sinh (ngudn gde trong co thé) i gan dén cdc md ngoai vi.

Ngoai triglycerid, VLDL c¢dn chiia cholesterol. Trong méu triglycerid cua
VLDL bi thay phan nhd enzym LPL. Ty 18 triglycerid trong VLDL it ddn di
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lam cho ty 1& cholesterol cia VLDL téng dén 1én, VLDL chuyén thanh IDL
{Inmrmedmte density LP), r6i LDL,

. LDL ginh ra tit IDL, glhu cholesterol, di chuyen trong mau £6i bé mit t6
bao mé ngoai vi va t& bao gan, bi nhan dang bdi thy thé LDL va bi bit
giil, dua vao trong ndi bao. LDL thoai héa trong néi bao gidi phéng che
acid min, eung cAp cholesterol cho t€ bao.

s Nhu v&y, ci‘mg v6i VLDL va IDL, LDL la ché&t van chuyén cholesteroel ti
gan dén céc t& bdo md ngoai vi. Trong mau khi 88 lugng LDL nhiéu thi
néng dé cholesterol méu téng cao vi ¢6 thé gﬁy it dong cholesterol trong
thanh mach mau. Dé ta mdt ydu td nguy cd cia bénh xd vifa dﬁng mach.,
Cac lipoprotein tham gia vén chuyén cholesterol vao trong t& bao mé
ngoai vi trong dé ¢ t€ bdo thanh déng mach nhuv VLDL, IDL, LDL dude
goi 14 lipoprotein gy xd viia dong mach.

HDL duge t6ng hop & gan, dua vao méu, di dén céc méd ngoai vi. O do,
HDL thu nhémn cholesterol tir cic t& bao, van chuydn v& gan dé gan oxy héa va
dao thai theo dudng mat xudng ruét.

Viy HDL 14 ch&t van chuy8n nguge cholesterol tit t& bao ngoai vi vé gan,
chéng  dong cholesterol trong t& bao ngoai vi. HDL duge coi 1A chat bdo vé
thanh mach, chéng %o vita. Tém lai trong mau n&u ting cac lipoprotein giy xo
viia v holic giam lipoprotein chéng xd viia thi nguy cd bi xd vita déng mach s8
tdng. P& danh gid nguy cd nay trong 1&m sAng che bac si thudng chi dinh céc
xét nghiém sau: cholesterol, triglycerid, cholesterol trong HDL (HDL-C),
cholesterol trong LDL (LDL-C) va tinh cac ty sf,

LOL-C Cholesterol

1

HOL-C HDL-C

6. DAC PIEM CHUYREN HOA LIPID G MOT sﬂ: MG

6.1. Chuyén héa hpld ¢ md md

Tai md md, trlglyuend duge lién tue thay phén hay tai tong hﬁp tay theo

nhu cdu, diéu kidn cta co thé (tinh trang dinh dudng, hoat ddng cva hormon
V. )

Qué trinh thuy phan trlgl}'eerld gidi phéng glycerol ty do va acid béo,
Acid béo e6 thé t4i téng hop trd lai triglycerid ciing véi glyeerol phosphat cé
ngudn gde tit chuyén héa dudng. Vi mé md khéng c6 enzym glycerol kinase dé
bi&n glycerol thanh lyceml phosphat nén glycerol tu do d mé md phdi theo
méu vé gan, than dé tai téng hop triglycerid va phnaphnhmd tal cac md dé
(hinh 9. 10).
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MG MO /_\
Lipaso

.

AB +  Glycerol-® TG *  Glycerol

 oxy |'Ilfhﬂ\ AH*—/

@ *— = AciCoh Cilucos&
MAL

! I k]
Glucose - A8 Glycerol
I
ATP
GAN, THAN ] ' ADP
TG Glycerol-@
AB: acld béo TG: triglycerid Glyeerol-@: glycerol phosphat

ActCoh: acalyl Coh CAC: chu trinh acid cltric -
Hinh 9.10. Chuyén haa lipid 4 mé ms

L}
6.2, Chuyén héa lipid & gan (hinh 9.11)

Gan 14 ndi xdy ra cac qué trinh tong hdp acid béo, triglycerid, phoﬂphulipid,_
cholesterol va cholesterol ester. Gan téng hop acid mét, mudi mat ti cholesterol.

Qué trinh P-oxy hoa acid béo xay ra chii yéu & gan, tao ra acetyl CoA,
mdt phin nha acetyl CoA tiép tue dot chay trong chu trinh acid citric tai gan,
phin lén acetyl CoA dudge van chuyén theo mau dudi dang cic thé ceton dén
cc md khae. O cic mé nay thé ceton trd 1ai dang acetyl CoA va dt chiy trong
chu trinh acid citric.

Phospholipid duge téng hap chii y8u & gan, dong vai trd viin chuyén, dua
md ra khoi gan. t

Binh thudéng triglycerid dude tong hgp & gan khéng tich tu trong gan ma

duge van chuyén nhanh ra khéi gan cung véi phospholipid, cholesterol,
cholesterol este vA apoprotein dudi dang VILDIL.

Triglycerid bi # dong & gan gy hién tugng gan nhidm md c6 thé do chc
nguyén nhin sau: . .

- Gan bj tran ngp acid béo do &n qua nhitu gluicid, chit béo hoiic do huy
ding acid béo tit mé md vé qua nhiéu (tiéu dudng, nhiin déi 1du ngay,
nghién rugu...).

Tao khéng du lipoprotein do thidu apo B (dung khéng sinh ngung sinh
‘téng hdp protein), thidu phosphelipid do thidu acid béo cdn thidt, thidu
cholin, methionin, dnh hudng s két hgp gifta lipid v protein (ngd doc
bdi CCI,, As, Ph... lam hu hai t& bao gan),
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Gan Mau Mé khac

f

Ghucose

}
|

|

Glycero! (B

co, Q@ HO

CAC

AR ————t Acl CoA @ Act CoM
I Acyl m‘ Ceton = Ceton +Ceaton

Chaolesterol

H&Coh

aa; acid amin

Apoproteln " VLDL
ADP LPL"{
{/' ‘ oL
" — .PL
LDL=—f—=Thodl hda
Gilycerol tir mé ma . / \

___- 3.2 Cho.lesteml
AB: acid béo - TG: triglycerid PL: phaspholipldGE: cholesterol ester

CAC: chu tinh acid citric  ActCoA: acetylCoA

Hinh 9.11. Chuy&n héa lipid & gan
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Chwong 11

CHUYEN HOA HEMOGLOBIN

L. TONG HQP HEMOGLOBIN
Hemoglﬂbin 14 mjt porphyrinoprotein gm hai thanh phin:

s Phin P otein thudn cé tén la globin, duge tao bdi 4 chudi polypepud gbm
hai ehudi o. v hai chudi . Qua trinh téng hdp globin x4y ra tu-:mg tu
nhu efc qué trinh tdng hop protein khae.

- Phén nhém ngo,gu 1a Hem. Hem duge téng hop nhiéu 8 gan va thy xudng,
Qué trinh téng hop hem duge chia lam 3 giai doan:

~ Tao ac‘.ld 8-amino levulinic.
~ Tao corproporphyrin T1T
— Tao protoporphyrin 1X va gén Fe*.

2. THOAI HOA HEMOGLOBIN

2,1, Cac qua trinh thodi héa hemoglobin ’

DPai sfng trung binh ctia hﬁng ciu 12 120 ngdy. Khi héng cdu chét sé duge.
cdc dai thye bdo mang tdi hé ving ndi md (thy xuong, lach va gan) Tai diy
hemug]obm duge thodi héa. Sy thoai hda hemoglobin trai qua cde qua trinh sau:

~ (dai phéng Hem: hemoglobin thoéi héa giai phéng globin vit hem. Globin
di theo con dudng chuyén hés protein cén hem thodi héa ti€p tuc.

- Tao biliverdin: dudi tac dyng cfia enzym hem oxygenase vong porphyrin
bi md, tach nguyén tit sdt va tgo thanh biliverdin ¢6 mau xanh ve.

~ Tao bilirubin ty do: biliverdin bi Ikhit nhd syt xdc tée cia enzym biliverdin
reductase cd coenzym la NADPH,H' tao thanh bilirubin c¢6 mau vang.
Bilirubin duge tao thanh ¢ hé thing vong ndi mé 13 bilirubin ty do, ¢6 dic
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diém khéng tan trong nude, dfc va cho phdn tng mau diazo cham, gidn
ti€p nén con duge goi 1a bilirubin gidn ti€p. Trong méu bilirubin tu do
dude vAn chuyén dudi dang kit hap véi albumin dé chuyén vé gan,

~ Tao bilirubin lién hgp: ¢ gan dudi téc dung cla enzym glucuronyl
transferase bilirubin ty do duge lién hgp v6i acid glucuronic tao thanh
bilirubin lién hgp, Bilirubin lién hgp cé dic diém 13 tan trong mrde, khéng
déc va cho phén ting diazo tric ti€p nén eon goi 14 bilirubin trye tiép.

- Tao urobilinogen: bilirubin lién hgp theo mat d§ vao rudt va bi thily phén
trd lai bilirubin ty do. Dudi tdc dung cfia ede enzym vi khufin y&m Ichi d
rudt bilirubin tyt do bi khii oxy tac thanh cée hgp chit khong mau goi
chung 14 urcbilinogen. Phén 16n chét nity duge ddo thai theo phén va bi

oxy héa thinh stercobilin. Phan nhé urobilinogen dude tai hap thu trd vé -

_gan qua tinh mach cia, Tai gan urobilinogen bj oxy héa tai tgo lai
bilirubin, d6 vao mat xufng rudt (chu trinh gan ruft). Mot luong nho

urobilinagen eon lai trong mau dén than, dao thai ra ngoai theo nude tidu -

va bi oxy hda thanh urobilin. Chinh urcbilin va stercobilin 12 céc sfe t§
gép phan tao nén mau vang cho nude tidu va phén.

2.2. Roi loan thoai héa hemoglobin

Binh thudng bilirubin toén phén (Bil TP) huyét thanh <10mg/l, trong d6
khodng 85% 14 bilirubin tu do (Bil T'D), 15% 12 bilirubin lién hgp (Bil LH).

Khi Bil TP téng gt qua mitc 200mg/l thi bilirubin ¢é thé khuyéch tan
ra ngodi thanh mach dén té chiic da va niém mac ghy ving da, ving mit. Hoi
chiing vang da c6 thé do nhiing nguyén nhén khée nhau duge xép thanh 3
nhém chinh nhu sau:

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

Ch1l y&u giip trong cac trudng hgp vang da do tan huyét nhu céc bénh vé
hemoglobin bt thudng (HbS, Thalassemia, Minkowski chauffard), bénh di
truyén do thidu enzym G,PD, bénh midn dich (truyén nhdm nhém méu, bt
déng nhém mau Rhesus,...) bénh méc phéi (s8¢ rét, 6t xust huyst, nhiém
trimg, nhiém dfc cde dung mébi hitu ed) va vang.da sinh 1j & tré sd sinh do hé
théng lién hdp, cic thy thé & mang t& bao gan cling nhu céc protein vin
chuyén chua phét trién binh thudng. Treng tridng hop nay xét nghidm thay
Bil TD tang cao, Bil LH téng nhe hay binh thudng, urcbilinogen v
atercobilinogen ting trong nude tiéu va phan.

2.2.2. Vang da tgi gan (tadng Bil hén hop)

Chi y&u gép trong céc bénh viém gan virus, nhifm déc gan do héa chit
hofic néim, xd gan, ung thu gan, Céc tén thueng tai gan gy gidm kha niing
lién hgp lam cho Bil TD huyét thanh téng ddng théi khi ning téi tao hilirubin
i urobilinogen gidm st géy tdng urobilinogen trong nudc tidu. Mat khie tén
thuong viém tai gan gy phi né the nghén dudng mat trong gan lam cho mat
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lai va tran vio mau do dé tang Bil LH trong huy&t thanh vi xudt hién séc t6
mat trang nude tiéu. Trong trudng hgp nay xét nghiém thiy Bil TD va Bil LH
déu tang. Nude tiéu c6 shc t6 mat va téng urobilinogen.

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

Géip trong chc trudng hop tAc dudng din mat nhu sbi mat, ung thu d Au
tuy, hach to chén ép duding din mat. Xét nghiém méau thiy tang Bil LH, nude
tidu ¢6 mudi mat, sde té mat. Phin va nude tiéu nhat mau.

Hem
| 0, NADFPH
GAN g 3
Hem oxygehase
LAGH Fe" +CO ~a NADP'
TUY XUONG Blliverdin *
NADPH
i . Bitiverdin
reductase
MNADP*
BITD 4
UDF glucurcnat
GAN Bilirubin UDP
B 1]
UDPr'/ ) Glupuranyl 2
- transferase £
5
y E
Bil LH =
=
RUOT l, _
! : Uraobllincgen
~ TAl hdp thu
Thén
PHAN Stercobllin l
: Urabilin
(mutdic 1idu)
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Chuong 14

CHUYEN HOA NUGC VA CAC CHAT v cO

Ligt k& duge cAe nguyén nhén chinh gy réi loan chuyén héa nude va céc
chét v6 co.

Nudec va cac chit vo cd khong cung cdp niing ludng cho co thé nhu céc
chit hitu ed nhung ching 6 vai tro dic biss quan trong trong cic qua trinh
sinh 1§, sinh héa v tham gia cdu tao t& bao. Chuyén héa nude va cie chit vé
¢d lién quan mét thidt véi nhau va chiu sy didu hda ciia chc yéu 6 thin kinh,
ndi tidt, cac cd quan nhu than, phéi, da... R5i loan chuyén héa nude va chc chit
v0 ¢o 14 bénh canh thudng gip trén lam sang doi héi phai duge danh gia ding
mitc va xi 1y kip thol.

L. VAI TRO CUA NUGC VA CAC CHAT VO €O 7,

1.1. Vai tro eua nudc

e Nufc tham gia tgo hinh 1 dang nude k6t hgp, giip binh &n protein 4
trang thai keo bn vitng. Nutde 1a méi trudng dd cho cac phéan ting héa hoe

xay ra va trye ti8p tham gia cic phin ing hydrat héa va thuy phan cla
cd thé. '

* Nudc la dung méi héa tan va vin chuyén céc chét dinh dudng dén 18 chite
vio mang cac chil can bl v& céce cd quan bai tist dé thai ve ngoii,

* Nudc tham gia qué trinh diéu hoa thian nhiét, Khi nhiét d§ méi trudng
cao, nude hic hoi qua da (mo héi), phéi (hoi thd) 1am gidm nhigt d8 co thé,

¢ Nudc tham gia bdo vé co thé: dich khép, dich trong cée khoang ¢fia ¢o thé
lam gidm ma sét khi co thé cit dong, dich ndo by lim dju chc chin dbng
tit ngoat vio t6 chite than kinh v nio, :

181



1.2, Vai tro cua chae chiit vé co
Céac chat vb cd ¢6 cac vai trd saw:

¢ Tham gia cidu tao t& bio: calel, phospho tao xudng, sit trong hem,
phospho trong acid nucleic va trong phospholipid mang t& bao...

¢+ Tao 4p suilt thdm th#u cho cac dich sinh hoe, ap sudt thdm th&u c6 §
nghia sinh 1§ quan trong, né 6 tac dung duy trl hinh dang cfia t& bio va
tham gia vio qtia trinh trao d&i va phan bé nudc,

¢ Tham gia diéu hoa thiing biing acid base: tac hé thong dém bicarbonat va
phosphat clia co thé.
s~ Cling vdi nudc tham gia binh &n protein 3 trang thai keo.

¢ Mot 86 chét vo cd ¢6 vai trd dée biét nhu hoat hoa hoic de ch& hoat déng
ctia mét s§ enzym, 14 thanh phén c#u tao ciia coenzym, tham gia cic qua
trinh déng méu, din truyén thin kinh.

2. NHU CAU NUOC VA CAC CHAT VO O

2.1. Nhu cdu nude

Nhu céu niide clia toan cd thé phu thude vao laa tudi, 8 ngudi 16n nhu cdu
nufic khodng 35g/kg thin trong trong 24 gid, tré em nhu cAu nude gip 8-4 14n
ngudi 16n, Nhu cdu mide con phu thude vao didu kigén séng, ché dé lam vige

(3 co thé trutdng thanh khée manh luong nude nhap bing Iugng nude xukt
hay bilan nude biing khéng. Bilan nude dudng néu nuée nhap 1dn hen nude
xuft, gap trong trudng hop phi. Bilan nude 4m néu nuée nhip nhd hon nudc
XUit, giip trong trudng hgp bénh dai nhat.

Béang 14.1, Théng béing xudt nhép nudc

Nude nhap ' Nutde xuét
Nudic qua dudng uéng 1200 m| Nude tisu 1200 ml
Nude qua thitc #in - 1000 ml Nudc qua hdi thd 600 mil
Nude ndi sinh 300 m Nudc qua phan 100ml
(NuGe tr cac chuyén hoa) Nude qua mé ho| 600 mil
T8ng cbng 2500 ml Téng cdng 2500m!

2.2, Nhu cfu vé chat v ¢d

Nhu céu vé& chit vd cd phu thude vaoe lta tudi, trang thai sinh 1§, didu
kién s6ng va lam vife... :
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Bang 14.2. Nhu cay vé chat vd r.:-d lrung binh cﬁa cd thé lmng mot ngay

Chat vo cd Nhu ¢du mat ngay Chét v co Nhu cdu mét ngay
= 69 Phosphat 159
cr 4g Mg** 0,3¢
K’ dg Fe® 0,024
Ca® | 0,8g Céc nguy&n 18 vl Iugng

2.3. Hap thu va bai xuit chit vb co j

Cac chét vo cd duge dua vio cd thé chit v&u qua dudng tiéu héa, duge hilp
thu qua rugt non, vto mau v phin phdi dén céce cd quan, t6 chite theo nhu cdu
sinh 1y clia co thé, Thi du: sdt v& gan; calei, phospho dén xudng...

Mu6i duge bai xuéit ¢hil y&u qua dudng nude tidu, phin vi mé héi.
3. SU PHAN BO NUGC VA CAC CHAT VO CO TRONG CO THE

3.1. Sy phén bé nuée

Nudc chifm t¥ 18 16n nhét trong co thé, & nguoi trudng thanh nude chiém 55-
65% trong lugng co thé va thay ddi theo i.um, gidi, thé trang... Ngay trong mdt cd
thé ham lugng nude ciing tha.y d6i theo cée to chiic va co guan khac nhau.

Bang 14.3. Ham lugng nude trong céc co quan va dich clia cd thé ngudi trudng thanh

Cd quan hogc djch Tyr 18 nudec % Cd quan ho#c dich Ty 18 nuwéc %
Mb mi 25-30 Fhan 82
Xuong 16-46 Méu 83
Gan 70 Héng cdu 65
Da 72 Huyét tuong ¢ 92
Nao 70-84 Mat 86
" Cd xuong 76 Sita 89
Co tim 79 Nuée tiéu 95
T& chiic lign k&t 60-80 Nube bot 90,4
Phéi 79 MG héi 80,6

Trong ¢d thé nude dude chia 1am hai khu vue:

~ Nude trong t& bao chifm 40% thin trong va 1a nude két hop. Nude két hop
c6 hai dang 14 nude hydrat héa cée hat keo protein va nuée bi cim giita céc
phén ti, cde chit hgp thanh mang ludi cha gel. Nuée két hop khéng htu
thing dude va ¢ dice tinh khac nude ty do, diém déng lanh <0°C,

— Nude ngoai t&€ bao chifim 20% thén trong chia thanh hai khu viye: huyét
tuong 5% v dich gian bao 15%. Nude ngoii t& baoe 1a nude tu do
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3.2. Sy phén bé cac chét vb cd trong ca thé

(lac ch&t vi cd chiém 4-5% thén trong va chia ra lam 38 loai chdt v cd.
Loai ¢6 88 lugng 16n trong co th& nhu Na, Ca, P, Cl, 8, Mg... Loai ¢6 s lugng
nho (vi lugng): I, Br, Cu, Al, Mn, Co, Zn, Sn, Li, Se, Mo... Loai ¢6 lugng riit nhé
(sidu vi lugng) nhu: Hg, Au, Cr, 8i; Ti, U, Ra.

Cac chilt vi lugng va siéu vi lugng tuy s8 lugng it nhung 6 vai trd quan
trong, Thi du: Brom c6 the dyng ttc ché hé thén kinh, diéu hoa chiic néng cha
tuyén sinh duc v tham gia vao qua trinh sinh tng hop testosteron. Molipden
eb tAc dung 1&n chuyén héa purin va pyrimidin; selen c6 tdc dung kich thich
dap Gng mién dich, ngin chiin phat sinh eha t& bao ung thu, ngiin chin téc hai
ciia tia bde xa cb niing higng cao (tia X, tia ta ngoai).

Céc chit vb co tn tai dudi dang ion trong chc dich ed thé, Su phiin bd ion
trong che dich cd thé vt khae nhau, ThAi dy: cac jon Na¥, CI” ¢ nhidu & ngoai t&
bao, ion K*, Mg?', HPO, ¢6 nhiéu & trong t& bawo. O treng mét khu vie thi téng
néng dé tinh béing mBq/l ctia céc ion dudng va ion &m biing nhau (xem bing 14.4),

Bang 14.4. N8ng d6 fon duong va lon am cla huyét tuong

- lon dirong (Cation) lon &m {Anlon)

Tén ion Néng a9 mEq! ~ Teénion Néng d6 mEg/l
Na' 143 or 103

K 5 HCO, 27
Ca® 5 Protelnat™ 16
My 2 H,PO, 2
SD4E~ 1

R Coor 6

- Tdng ebng 155 155

Trong x6t nghiém héa sinh ldm sAng ngudi ta khéng dinh lugng cée
Anion Sulfat, phosphat va céc acid hitu cd. Cac anion nay tao thanh khodng
tréng anion (anion gap) né duge suy ra ti téng ndng d6 cac cation trit di téng
néng do cac anion dude dinh ligng (Cl', HCO, va proteinat’). Binh thuong
khodng tréng anion thay d6i tit 10-15 mEaq/l. )

4.SU TRAO BOI NUGC VA CAC CHAT VO €O

Sii trao d8i nude va cic chilt vo cd libn quan mét thidt véi nhau va chiu
chi phéi ciia nhidu yéu 6. T §ng tidu héa nude va cic chéit vé co duge héip thu
vilo mau va dua d&n cic cd quan. Trong cd thé nude va céc chit vo cd ludn adi
méi nhé qué trinh trao déi gitta cae khu vie, Mt khae, c6 sy trao ddi nude va
nhidu chit giita huyst tuong va cac dich cd thé: dich nio thy, dich khap, bach
huy&t, dich tidu héa, nude tiéu, mé hoi, dich tiét ciia chc nidém mac... Hang
ngay ¢d nhidu lit dich tiéu héa (c6 thé t6i 10 1it) duge tigt ra va tal hip thu vao
mau, khodng 180 lit nude ti€u ban dau dude tiét qua cdu than va hon 99%
duge tai hip thu d ng than (hinh 14.1),
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5ng tidu hod

An 1 1 } g = e Phan 0,11

UBng 1.2 Ift

- ;o

HO 1. Phéi » Hal thé

Dich ndo tuy «——

1.2 it

Bach huyet |¢—f —p Huydt tuong H,O ——Da — 5 Mé&héi
Dich khap | v 5% © MO L Than @)_, Nudctidu 45
Dich tiét 4 : 4 4 i

——g—_ <+—— Thanh mao mach

Dich glan bao 15%

|4

vl
Dijch trong t8 bao (40%)
Nutic do oxy hoa 0,31it| H,0

]

<« Méang t& bao

Nudc nhap: 2,5 (it ! Oxy hoé céac chét Nutic xuat: 2,5 Iit

Hinh 14.1, S0 d6 vén chuyén nudc trong cd thé ngudi

A, Cac dich lisu héa: nye bet, dich vl, dich tuy, dich rudt, mat, 18ng cong 6 thé t6i 10 kit

B. Nutic tiéu ban ddu: khodng 180 Iitfngay. ' _
Theo 0 d6 trén ctt 24 gid thi 6% lugng nude ciia cg the dude d&i mdi. Thoi

gian tén luu cha nude trong cd thé ngudi 16n 12 15 ngay, tré em 13 3-5 ngay

4.1. Cac y&u t6 quydt dinh syt van chuyén va phén bé nude
4.1.1. Ap sudt thdm théu (ASTT)

. b

Cac dich co thé @éu 1a cac dung dich gbm nhiéu chit hoa tan, ASTT efin

dung dich duge xée dinh béi t&ng_cﬁc tiéu phin efia céc chdt héa tan trong
dung dich. C6 3 loai chét héa tan:

— Céc chat dién gidi trong cdc dich gin nhit 1a y&u t8 quyét dinh ASTT ctia.
dich vi ching phin ly ra nhidu tidy phin tic cic ion. Thi dy: Natri
carbonat va Natri clorua phén ly thanh Na', HCO,, CI” quy#t dinh dén
85% ap sulit thdm theu cha huyét tuong mite di néng dé téng eong cia
chiing chi chigm khodng 9 g/,

= Cac chilt hiiu e ¢é phin ti nhd nhy glucose, acid amin, uré, duge van
chuyén qua mang dé dang cho nén néng dd clia ching gitia ede khu v
khéng khac nhau, vi vy ching khong cé tée dung lén su van chuyén
nudc gida cie khu vde ma ching chi cé tac dung 18n su phéan b6 nude vi
diéu chinh lugng nude ciia toan oo the,
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— (Céc c¢hat hitu ed c6 phin ti ldn chi yéu 12 protein cb nﬁng do cao trong
huyét tuong (» 70g/) nhung vi ¢6 phén ti ludgng rét 16n nén a8 tiéu phan
it va g6ép phdn tao ASTT {t. Tuy nhién do protein khong qua duge thanh
mach, chiing ¢6 tdc dyng giit mudl va nude tao nén mbt ap sudt goi 1a dp
sudit do keo.

Su phéi hgp ASTT gy nén béi 3 loai chilt trén tao ASTT cho titng khu
vue, ¢b tac dung gild nude va kéo nude vao khu wie 4,

Nude di tit khu vie c6 ASTT thip dén khu vuce ¢ ASTT cao.

4.1.2. Ap lwe thizy tinh (ALTT)

Ap lie thuy tinh dude tao nén do ap lue cta dong mau ép vao thanh

mach (huyét ap) hoie ap lye ctia nude ép vio :mang t& bio. Ap lye thay tinh €6
tac dung nguge lai ASTT vé phudng dién van chuyén nude,

4.1.3. (Cdc yéu t6 khde: thanh mach, mang t& bao ciing tham gia vio van
chuyén nudic va cac chilt vé co.

4.2, Trao ddi nude va cae chit vd cd giita cic khu vie

4.2.1. Can bang Donan vé dp sudt do keo

Thi nghiém: dung mt binh dudec ngén thanh hai 11gé11 I va 11 bgi mét
mang thim tich, Mang nay c6 tinh ch&t cho nude va chc tiéu phan hda tan nhé
di qua, khong cho tiéu phan protein 16n di qua. D4 vao ngan I natri proteinat
6 chita ion Na' vi proteinat™ (R7) va ngén I[ dung dich NaCl ¢6 chiia ion Na®
vit CI". Nutéc & hai bén qua lai mang thim tich d& dang. © ngén 1 (R) 12 phén
£ 16n khéng qua dude mang, con ion Na' ¢6 kha néing qua mang, nhung khéng
qua dude vi gfe (R") giil lai bing stic hit tinh dién. Cc.ion Na*, CI” d ngan 11
qua mang dé dang sang ngin [, vdi lai ¢ thé trd lai ngén IL

Qua trinh trao d8i ion giita hai bén ting ddn v dén mét lac nao do eé

dét dude trang thai cAn bing déng goi 12 cin béng Donnan. Khi dé bao nhiéu
Na* va CI" tit IT sang I thi lgi c6 by nhidu Na* va CI" it T tvd v& I,

| Il | I
Khuydehtan [ e
i MNa"(a) | Ma® (b} S Na® {a+x) é?Na' {(b-x)
R {a) Cl™ (h) Na® Gr R~ (a)
7 lZ-Il' (%) {Z_;-.. Cl" (b-x)
Mang thdm tlch pl > pll

Ta hay xét vE nong db cée ion va ap sult tham théu eia hai dung dich
trong hai ngan khi dat trang thai cfn bang Dennan:
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- Néng @8 ban ddu cta Na* va C1” bén 11 d8u bing b. § trang thai cin bing
ching déu mét sang bén [ mot lugng nhu nhau 13 x va c¢on lai 13 b-x. &
bén I: néng d8 ban ddu ciia Na’ 12 a, 4 trang thai cin bing n6 thém mét
lugng 1& x tit bén Il sang va trd thanh a+x; néng do ctia CI” la x. d trang
thai cfin biing, tich 86 ndng d§ cha cde ion 6 khé ning khuéch tén (Na'
vit C1') 8 hai bén bing nhau;

[Na],x [CT]), = [Na'), x [CT], [1]
hay (a+x) . (x)=(b-x) (b-x) [2]
1t phueng trinh [2] suy ra:
) pt i3]
T

So sanh ASTT duge tao nén do cae ionh khuéeh tan duge (Na', CI7), 6 bhén 1
va bén 11, Ta tinh:
— Téng ndng &8 cac ion & bén I 1a;
(A+%)+x=a+2x [4]
Thay gia tri cua x tit phudng trinh [8] vdo phudng trinh [4] ta cé:

20 al+ 2ab + 2b2
at+dx= g+ = 5]

a+2b a+?2b

~ Téng néng db cac ion & bén 1T 1a:
(b=x) * (b~ X) = 2b—~ 2x 6]

Thay gia tri cia x vao phuong trinh [6] ta cb:

I T -« S 2ab + 2b?
T “av® 1,

Tit phuong trinh [5] va [7], ta thay:
f@a+xX)+x>(b )+ (b x
hay [Nif'}l +[CI}, > [ Na], + [GI),

Téng ndng d6 cia Na* va CI bén I 16n hon tng ndng 46 Na* va CI” bén
II. ASTT do Na', CL quyét dinh & bén I 16n hon bén II (pI > pII) va giita ching
co dd chénh léch Ap = pl pll.

Ngoai ra bén I cén cé cac tiéu phén protein gy ra dp sudl keo (Pk) ma
bén II khéng cé. Vi vay ASTT toan phén é bén I'lén hdn ASTT toan phén bén
I nha Ap va Pk. D8 chénh léch t6ng cong a6 duge goi 12 dp sud? do keo (Po),

Po = Ap + PK
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Do ¢6 si chénh léch ASTT giiia hai dung dich nén hién tugng thim thiu
x4y ra: nude tif bén 1T sang bén 1, hign tugng thim thiu ngung khi ap sust
thiy tinh (do su chénh léch mue nude giita hai bén) bing ap sudt do keo. Hién
tugng vita néu dude goi la ién itng Donnan.

Hiéu ﬂng Donnan cé § nghia smh I quan trong trong sy trao d6i nude va
ion giiia huy#t tuong va dich gian bao.
4.2.2, Su trao déi nuwde va cde chat vé co gitta huyét twong va djich gian bao

Hé théng - huyét tuong - thiinh mao mach - dich gian bao ciing gidng hé
th&ng trong thi nghiém vé cin bdng Donnan,

Huyét tudng (1) Dich gian bao (I
Proteinat” (R")
Na® < 7 Na'
’ - CI - «— > CI
Thanh mach
| (mang ban th&m)
Pl > Pl
Ap = Pi— Pl
Po = Ap + Pk
P: ASTT toan phén Pk: ap sudt keo do 'protein
Ap: @ chénh léch ASTT do Na', CI” quyét djnh Po: 4p sult do keo.

Nhiing chdt hitu ¢o (glucose, urg, creatinin... khéng ion héa) lchuﬁ'uh tan
d& dang qua thanh mach va phédn b8 déu nhau 6 huyét tudng va gian bio nén
khéng ¢6 hiéu ing Donnan.

Ap sudt do keo cia huyét twong (khoang 26 mmHg) ¢6 khuynh huéng
kéo nude tit gian bao vio huyét tuong, con huyét dp c6 khuynh hudng ddy
nude tit huyét tudng ra gian bao.

Ap sudt do keo khong thay dfi trong sudt long mach, con huyét dp thi
gidm dén tit hé théng dong mach sang hé théng tinh mach. Tudng tac cia 2
lpai &p suat ndy quyét dinh sy vén chuyén nude qua thanh mach,

&) doan mao mach déng mach hwuyét dp lon hon dp suét do keo nén
nude it huyét tudng ra gian bao kéo theo eéc chdt dinh dudng. d doan mao
mach tinh mach huyét dp thap hon dp sudt do keo, nén nuide tit dich gian
bao vao huyét tuong kéo theo cée chit edn ba nhu urg, ereatinin, acid uric,
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Mao mach ddng mach Mao mach tinh mach

HA > Po " HA < Po

32 25 - 12 25

H,O

‘ T o N T

¥ [ ¢ |
H,O ;
L1 f

HA: huyét ap  Po; ap susl do keo
(déu bidu th] bing mmHg)

Hinh 14.2. Sy trao d6i nutc giita huyét tueng va gian béo

Nhu vily cic y&u t6 quyét dinh sy van chuyén céc chét qua thanh mach
1a syt chénh léch gitta dp sudt do keo va huyét ép (ALTT), :

Khi huyét ap ting cao (ALTT t4ng) hodc protein huyét tuong gidm (4p
sudt do keo gidm) —» nude tit huy&t tuong ra gian bao va géiy phu,

4.2,3, Si trao doi nitde vé ede chét vé co giita trong va ngodi 16 bao

Khu vye trong va ngoai t§ bio ngin cach nhau bdi méng 8 bio, mang nay
cho qua nuée va cac chdt dign gidi véi mic d¢ khac nhau. Nude qua mang ty do
con céc chét didn gidi qua mang mét cich chon lge v theo cd ehé vin chuyén tich
eye dé t8 bao duy tri tinh trang chénh léch néng d8 clia nhidu chél giita hai khu
vite. Thi du: K' va Na* vin chuyén ngude chiu nhau nhs bom Na'K'ATPagse,
mot ATP thuy phin thi van chuyén duge 3Na* i trong ra ngodi t& bao va 2K* tit
ngoai vio trong t& bao. Khi ¢6 syt chénh lach vé ASTT giite trong va npoai t& bao
thi nude s8 chuyén tit ndi c6 ASTT thép ¢80 noi o6 ASTT cao,

5. PIEU HOA TRAO DOT NUGC VA CAC cHAT VO co [

Cd ché difu hoa trao @61 nude va céc chét v cd bao gim cac véu 16 thain
kinh, ngi tiét thong qua mét s& cd quan nhu than, phéi, da.

5.1. Thén kinh

O ha néo ¢6 trung tAm didu khién théing bing nudc vi chie chét vé co théng
qua cam gide khat, hai trung tdm nhan cim thé tich va thim th&u duge. kich
thich bdi hai yéu t 12 sy khé niém mac va sy téng ASTT cua dich ngoai bio.

5.2. Noi tidt

Cé nhiéu ni tiét t6 tham gia vio qué trinh trao d6i nuée va cic chit v
cd, quan trong nhét 1a: kich t8 chong bai nigu vasopressin hay ADH cta hau
yén c6 tic dung co mach, ting huyét ap, ting tai hip thu nude 3 ng than, Tén
thuong ving dudi d6i gy bénh dai nhat. Hormon steroid vé thudng thin
aldosteron tde dyng 1én sy tai hap thu Na*va bai xuit K* g éng than.
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5.3. Huy&t ap
Huyét ap tao nén ALTT c6 tac dung diy nude va che chit hoa tan ra khoi
thinh mach.
6.4. Cac cd quan khéc
Trong cd thé ¢6 nhidu co quan tham gia vao qua trinh trao d&i nudc va
cée chdt vO conhu: 6ng tiéu hoa, da, phdi va than.
6. ROT LOAN CHUYEN HOA NUGC VA CAC CHAT VO cO
Réi loan chuyén héa nude va che chadt vd cd 6 the gip trong céc trudng
hdp sau:
6.1, U mudi, & nwde
o U nuéde trong t& bao c6 thé do cie nguyén nhén:
- Ting qua trinh oxy héa tao CO, va H,O trong t& bio

~ Ufng nhifu hodc truyén dich nhifu ma than khong dao thai nude ra
ngoai dude.

- Trudng hdp mit nude vA mudi do ra md hdi ntueu nhu‘ng' chi ubng nude
khong bi muﬁl

Hai nguyén nhin sau lam cho khu vyc ngoai t& bio trd nén nhuge trudng
v nubc 88 chuyén L ngnm vio trong t& bio gAy ( nude trong t& bio.

» [ nutde ngodi t& bao cé thé do cée nguyén nhén:
~ Tang ap Ite mau tinh mach lam ting ALTT ¢6 tic dung dﬁy nuﬁc ra ngoal.

- Giam protein mau (do glﬁm tong hdp hose dao thai qua than) 1am giam
ap lye keo, giy 0 nuée d gian bio.

" — Suy gidm chiic nang dao thai mudi clia than hoic nhip thita NaCl,
— Thugng thin ting san xuit aldosteron lam ting tai hip thu va dong Na®,

U nude khu viie ngodi t& bio 88 duge ddn chil yéu vio khu gian bao giy
nén trigu ching pha va xét nghiém céc chit trong mau théy gidm do méu bj
rha lodng,

6.2. M&t nude, mit mudi
Mt nubie, mit mudi cé thé do;
— fa chay kéo dai
— Nén nhiéu

— M#&t méu do chin thudng
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~ Mt nuée vi mudi qua dich dan Iuu.
— M4t do dich ti&t (trudng hdp bong)

D#u hidu l&m sdng clla mat nufe, mit mudi 12: sut cdn, da khé, nhin va
khat nuée, Xét nghidm mau cae th&nh phin ¢6 khuynh huéng ting gid tao do

mau bi ¢ dic.

6.8. Cac réi loan hén hop

— U Na* ngoai t§ bao gy tang ASTT — nude trong t& bio chuyén ra ngoai
t¢ bo lam cho mét nudc trong t& bao v 1 nude ngoai t& bao. i

- M4t nufie, m&t mudi nhude trudng d khu vde ngodi t&€ bae lam cho nude
tit npodi té bio vio trong t&€ bao gy mit nudc ngoél t& bao va 1 nude

trong té& bio.



