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LOINOI PAU

Thyc hi¢n Luét Gido duc, Bd Gido duc va Dao tao va B6 Y té d3 ban hanh
Chuong trinh khung dao tao dai hoc nganh Y té. Truorng Pai hoc Y Ha N¢i da cht dong
bién soan nhiéu tai liéu phuc vu cho céng tic day va hoc cho cac cac mdn khoa hoc co
ban, y hoc co s& va cic chuyén nganh thudc linh vuc y hoc 14m sang dya trén khung
chuong trinh trén nham timg budce xay dung by sach chuén cua truomg phuc vu cho
cong tac dao tao ngudn nhan luc y té.

Sach “Héa sinh ldm sang” duoc bién soan bai nhém cac nha khoa hoc giau kinh
nghiém gidng day va nghién ctru khoa hoc thue cac linh vyc Hoa sinh va Hoa sinh 1am
sang ctia Truong Pai hoc Y Ha Noi. Cubn sach nham phuc vu dio tao dai hoc va sau
dai hoc cua Truomg Dai hoc Y Ha Noi theo chuong trinh gido duc chi tiét cta trudng.
Pdng thoi, cubn sach ciing 14 tai liéu tham khao cho cac béac si 14m sang va can lam
sang ciling nhu c4c nha nghién ciru trong linh vuc y hoc. Sach “Hoa sinh ldm sang”
cung cép cho dgc gia nhing kién thirc bénh hoc dudi cai nhin ciia mot nha héa sinh y
hoc bao gdm: (]) Qua trinh chuyen hoéa chét xay ra & cac md, co quan cua co thé; (2) Co

L LAnl LA~ » hida FA A
Cnc o ngc uuué voi Su bién ddi cha céc chi s6 héa sinh txuus Su\’)t qua trinh uux.lh l"

(3) Cac xét nghiém chén doan, theo di va tién luong bénh.

Thay mat nhém tac gia, chung tdi xin bay to su biét on t6i céc ddng nghiép da
danh thoi gian doc ban théo va gop ¥ chi tiét vé ndi dung ciing nhu céch trinh bay. Loi
cam on cling danh cho cic cdn by BY mén Hoéa sinh, B) mon Hoa sinh l4m sang thudc
Khoa K thuét Y hoc, Truong Dai hoc Y Ha Noi va Nha xut ban Y hoc di gitp d& cac
tac gia trong qua trinh hoan thién cubn sach nay.

‘Pay la lan xut ban dAu tién nén chic chin cudn sach con nhimg thiu s6t. Ching
t61 mong mudn nhén duoc y kién déng gbép cia ddng nghiép va cac doc gia dé chinh ly,
b sung va cip nhét cho sich dugc hoan chinh hon trong nhitng 14n xuét ban sau.

Ha Npi, ngay 24 thang 8 ndm 2012
GS.TS. Ta Thanh Vin
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Chwong 1
ENZYM HOC LAM SANG

MUC TIEU HOC TAP
1. Trinh bay duoc nhitng ddc diém chung cia enzym huyét thanh.

2. Trinh bay dwoc y nghia ldm sang cia mgt s6 enzym phé bién trong bénh ly ciia
mo co, moé gan, mé tuy va mé xuong.

Viéc xdc dinh hoat d enzym trong cac dich sinh vét, déc biét _trong mau, da gop
phan rat hidu qua cho chan doan, chn doan phan biét va theo ddi didu trj nhiéu bénh ly
khac nhau, nhit la  nhitng bénh ndi khoa. Phan enzym hoc lam sang tdp trung vao enzym
ctia nhimg bénh vé co, gan, tuy va tim-1 nhitng bénh phd bién trén 1am sang.

1. ENZYM TRONG HUYET THANH
Enzym trong huyét thanh gém 2 nhém:

~ Nhém cac enzym huyét thanh ¢6 chirc ning: 1a nhitng enzym duoc bai tiét vao
mau va thuc hién cic chirc ndng xuc tdc cia ching trong mau; bao gdm: nhing enzym
cta qua trinh dong mau, LCAT (lecithin-cholesterol-acyltransferase), lipase,...

— Nhém cic enzym huyét thanh khong c6 chirc nang: 1a nhitng enzym dugc bai
tiét vao mau nhung khong hoat dong vi ching khong c¢6 co chat trong huyét thanh.
Néng d6 cta cia nhing enzym nay rat thip trong méu so véi ndng do cua ching trong
cac md. Loai enzym nay dugc chia lam 2 phan nhom: (i) Cc enzym ngoai tiét, 14 nhimg
enzym dugc bai tiét vao mau tir cac mé, vi du: leucin aminopeptidase va phosphatase
kidm cua gan, lipase cla tuy, phosphatase a01d cua tuyen tién liét; (i) C4c enzym cia té
bao, nhitng enzym nay thudng tn tai véi nong do rat thip hodc khdng cé trong huyét
thanh, hoat tinh clia ching téng trong huyét thanh khi ¢6 sy tdn thuong té bao. Nhimg
enzym c6 ngudn gbe hao tuong té bao nhu lactat dehydrogenase (LDH), aldolase, alanin
transaminase (ALT), aspartat transaminase (AST); nhimg enzym ngudn gbc ty thé nhu
glutamat dehydrogenase (GLDH); nhiing enzym ngudn goc lysosom nhur phosphatase
acid,... Loai enzym nay rit duoc quan tAm trong chin doén chirc nang va tinh trang bénh
ly ctia cdc md va co quan.

L.1. Sy gidi phéng enzym

Enzym c6 mit trong huyét thanh hodc dén tr cac md va to chirc, hodc 1a két qua
tir su bai tiét vao huyet tuong. Enzym cac md va td chirc xtc tac hau hét giai doan cua
cac qua trinh chuyén hoa chinh clia té bao, noi ching hodc duoc hoa tan trong bao
twong té bao, hodc duoc gin véi chu tric té bao, vi du ty thé té bao.




- Mic dii ndng d6 enzym trong té bao gép 1. 000- 10 000 1an so véi trong dich ngoeu
‘bao, nhung hoat dd xuc tac réat thip cta enzym té bao van duoc do ludng & co the khoe
manh. Co ché cla su giai phong enzym van chua duorc h1eu blet day du Nguyen nhan
écua su glal phong benh ly enzym bao gom ' '

"~ Tén thuorng truc tlep mang té bao vi du do virus, do c4c chét hoa hoc

— Thiéu OXy va thiéu mau cua cac mo va td chirc.

Su giai phong enzym, bao gdm muc do va didn bién cia su ting enzym trong
huyet thanh, phu thudc vao: (1) sy chénh 1&ch ndng d6 enzym & trong va ngodi té bao,
{2) noi khu tri trong té bao, vi du: noi khu tri.trong gan ciing nhu trong dudng mét cua
enzym, (3) ciu trac ty nhién cua cac co quan va nguyén nhan gy thuong tén co’ quan,
(4) quy md va tan sudt cia sy thleu hut oxy trong md va td chic, (5) Tinh thim ctia co
quan va hoat dong chuyen héa clia co quan. -

“1.2. Sw tang hoat d¢- clia enzym trong huyet thanh

Tang hoat d6 enzym trong huyét thanh tang c6 thé do: (1) su tang vé sb lugng
va/hodc hoat tinh hoa sinh hoc cua cac t8 bao & md, vi du: tang hoat do ALP
(phosphatase kiém) trong giai doan tudi truéng thanh do su tang so luong va hoat tinh
cta té bao tay xuong, (2) su ting san sinh enzym cta céc té bao. G md, vi -du: san xuat B
- GGT (8- glutamyl transferase) ting boi cac té.bao gan 1a ket qua cua su kich thich cac te _'

"bao nay ‘do- ru*crp, thuoc barblturate hoac. phenytom (3) s tén thucmg te bao clia-cac: mo
" do nhimg. trang thi bénh ly, gay ‘huy -hoai té bao-va g1a1 phong enzym vao mau (4)‘
glam do thanh loc enzym.

1.3. Su’ thanh loc enzym huyét thanh

Nhu’ng enzym co khéi luorng phan tu thap nhu' a-amylase duo/c bai t1et qua than
Tuy nhién, phén 16n enzym bi bat hoat trong huyét tuong va dugc dua den Gac t bao
cua tb chirc llen vong theo qua trinh endocytosxs truc tlep qua receptor tiép theo, cac
enzym bj bé gdy thanh peptid va acid amin. Nua doi song cua nhleu enzym la 24 + 48
gio (Bang 1.2)

1.4. Dinh lu'(;nig hoat d§ enzym

_ Dbi voi enzym, nhiéu khi khong thé xac dinh dugc ndng 40 ihuc ciia cht’mg ma
chi gian tiép xac dinh don vi hoat d6 cia enzym. Nhu vy, enzym duoc dmh luong
trén co s& hoat tinh xuc tac.

Hoat tinh xtc tac cta enzym duge biéu thi bang don vi dong hoc, bao gbm:

— Pon vi qubc t¢ (U = E.nternatlonal Unit): Mot don vi qubc t& 13 lucmg enzym -
xuc tac mdt micromol (pmol) co chit trong mdt phat. Hoat tinh xtic tdc cua enzym
trong mAu thir dwoc bidu thi bang U/L, mU/L, kU/L.

— Pon vi Katal: Mgt Katal 1a lugng enzym xuc tac sy blen d8i hoan toan mét mol
co chét trong mot gidy. Hoat tinh xtc téc clia enzym trong mau thir thudong duoc bidu
thi bang pkatal/L.
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Bang 1.1. N(ra d&i séng cla cac enzym huyét thanh

Enzym Nira doi sdng
ALP 3 -7 ngay
a-amylase 9-18 giv
ALT (GPT) 50 gir
AST (GOT) 12 — 14 gier
CHE 10 ngay

. CK 12 giey
CK-MM 20 gior
CK-MB 10 giey
CK-BB 3 giy
GLDH 16 — 18 giv
GGT 3 -4 ngay
Lipase 7 - 14 giv

Su chuyén déi: 1,0 pkatal/L = 60 U/L.

Céc phuong phép thudng ding dé dinh lwong hoat do enzym la nhig xét nghiém
dong hoc, ma sy thay dbi do hap thu mat d quang hoc ciia chét chi thi trong mot don vi
thoi gian dugc sir dung dé do luong toc do cua phan tmg, tuong mg v6i hoat d6 enzym
trong dleu kién méi trudng enzym hoat dong véi toc do tbi da, nghia la diéu kién moéi
truong ton tai day du co chit va coenzym. Coenzym NADH' va NADPH" thuomg dugc
dung 14 chit chi thi. Chét chi thi it dung hon 14 co chét hodc san pham phan ung (xét

nghiém do mau).

Cac két qua dinh luong hoat do enzym chi dugc so séanh v&i nhau khi hoat do
enzym dugc do luong dudi nhu’ng diéu kién giéng nhau.

1.5. Vai trd ciia enzym trong chin dosn

Viéc dinh luong hoat do enzym trong huyét thanh hoac huyét twong duoc thi,rc

hién nham muc dich:

— Phat hién 10n thuong cua md va td chic.

Phat hién co quan géc bi ton thuong.

— Phat hién muac do ton thuong té bao (c6 kha nang hoi phuc hoac khong hoi phuc).

— Chan doan bénh ti€ém an.

— ChAn do4n phan biét bénh bén trong co quan (vi tri tdn thuong t bao trong co quan)..

Céc thong tin chan doén cén cir vao:

— Mitc hoat tinh ctia enzym trong mau thir.
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— Xéc dinh cdc loai hinh enzym (hoat d6 cic enzym c6 mat trong huyét thanh tai

mét thoi diém).

— Danh gi4 hoat d6 cac enzym trong méi lién quan véi nhau, vi du: tinh cac ty l€ enzym.

~ Theo d&i su thay dbi vé hoat do cac enzym.

— Xéc dinh céc isoenzym.

Bang 1.2. M6t s6 enzym chinh ¢ng dyng trén 1am sang

Enzym

Y nghia 1am sang

Acid phosphatase (ACP)

Ung thw tuyén tién liét

Alanine aminotransferase (ALT)

Bénh ly gan

Aldolase (ALD)

Bénh ly co xwong

Alkaline phosphatase (ALP)

Bénh ly gan

Bénh ly xwong

Amylase (AMS)

Viém tuy cap

Angiotensin-converting enzyme (ACE)

Diéu hda huyét ap mau

Aspartate aminotransferase (AST)

Nhdi mau co tim

Bénh ly gan

Bénh ly co xwong

Creatine kinase (CK)

Nhoi mau co tim

Bénh ly co xwong

Elastase (E1) Sy thiéu hut viém tyy man
Glucose-6-phosphate dehydrogenase Thiéu mau huyét tan do thubc
(G-6-PD) :

Glutamate dehydrogenase (GLD) R6i loan gan
3-Glutamyl-transferase (GGT) Réi loan gan

Glycogen phosphorylase (GP)

Nhdi mau co tim cap

Lactate dehydrogenase (LDH)

Nhbi mau co tim

Réi loan gan

Ung thw

Lipase (LPS)

Viem tuy cap

Trypsin (TRY)

Viém tuy cap

2. ENZYM CO

Enzym thudc nhém nay bao gém creatin kinase (CK), lactat dehydrogenase

(LDH), aldolase (ALD) va glycogen phosphorylase (GP).
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2.1. Creatin kinase

CK (EC 2.7.3.2; adenosine triphosphate: creatine N-phosphotransferase) la mét enzym
dimer (82kDa), xuc tac phan Umg thuén nghich phosphoryl héa creatin (Cr) boi ATP.

Creatin pH9.0 _  Creatin phosphat
+ < - +
ATP pH 6.7 ADP
CK, Mg**

V& sinh 1y hoc, khi co co, ATP bién thanh ADP, va CK xuc tac su tai phosphoryl
hoéa ADP thanh ATP sir dung creatin phosphat (CrP) nhu ngudn cung cap phosphat.

pH t8i wu cho phan tmg (Cr + ATP — ADP + CrP) va phan tmg nguoc lai (CrP +
ADP — ATP + Cr) 14 9,0 va 6,7. O pH trung tinh, CrP cé kha nang phosphoryl héa
nhiéu 14n cao hon ATP, kha ning nay gilip cho phan \mg theo chleu nguge ATP dugce
hinh thanh tir CtP. Phan ting theo chiéu nguoc xay ra nhanh gip 2 dén 6 1in hon phan
{mg theo chidu xudi, phu thudc vao didu kién phan ung.

Péi vai tit ca kinase M02+ 12 ion hoat hoa nhét thiét cua cic dang phirc hop cé

L va ----.-...-, 1 & WG PR Ay

ATP va ADP. Khoang nong do t6i wru ctia Mg rat hep, ngoai pham vi nay Mg2 1a chét
ttc ché. Nhiéu ion kim loai nhu Mn?*, Ca®*, Zn?* va Cu®* (ic ché hoat tinh enzym.

Béng 1.3. Hoat 9 tdi da ctia CK va ty & clia cac isoenzym trong cac mé

Mo = Hoat d¢ CK Isoenzym (%)
uiL CK-BB | CK-MB | CK-MM

Co xuwong (typ |, co cham hoac sgi dd) 50.000 <1 3 | 97
Co xuwong (typ I, co nhanh ho3c sgi tréng) 50.000 <1 1 99
Tim 10.000 <1 22 78
Néo 5.000 100 0 0
Co tron éng tiéu héa 5000  |gs 1 3
Co tron bang quang 4.000 92 6 2

CK la enzym cimer gdm 2 tiéu don vi, mdi tidu don vi c6 trong luong phan tr
khoang 40.000. Céc tiéu don vi nay (B va M) 1a san phdm cua céc gen trén nhidm sac
thé 14 va 19. Bdi vi enzym hoat ddng & dang dimer nén c6 3 dang isozym cia CK t6n
tai: CK-BB (CK-1), CK-MB (CK- -2) va CK-MM (CK-3). Khu tri cia c4c isoenzym nay
thay ddi trong cac md (Bang 1.4). T4t ca 3 loai i Isoenzym dugc tim thiy trong bao tuong
t& bao; tuy nhién dang thir 4 khac véi 3 dang trén vé mién dich hoc va d9 di chuyén dién
di, do 13 isoenzym CK-Mt, khu trii gifra mang trong va mang ngoai ty thé, vi du & tim
CK-Mt chiém 15% hoat d6 CK toan phén. Gen mi héa CK-Mt nim trén nhidm sic thé
15. Ngoai ra, hoat tinh CK ciing dugc tim thiy trong dang phén tr 16m — goi 1a macro-
CK. K¥ thuft xac dinh cac dang isoenzym CK la nhitng k¥ thuét dic biét, nhu: dién di &
hi¢u dién thé cao, sic ky long cao ap (high- performance liquid chromatography,
HPLC), sic ky tap trung (chromatofocusing) va k§ thuit mién dich.
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Hoat @6 CK huyét thanh thay dbi sinh 1y theo gi6i, tudi, khdi luong co, hoat dong
sinh ly.

Y nghia lim sang:

Hoat d6 CK huyét thanh ting trong tit ca cac bénh loan dudng co. Trong loan
dudng co tién trién (dic biét 12 bé¢nh Duchenne), hoat d6 CK huyét thanh tang cao nhat
& d6 tudi vi thanh nién va tho 4u (7 &én 10 tudi) va c6 thé tang trong thoi gian dai trudce
khi bénh ¢cé bleu hién 14m sang. Hoat d6 CK huyét thanh giam ¢ nhimg bénh nhén tudi
cao va khi khéi luong co con chirc ning bi gidm theo sy tién trién ciia bénh. Khoang 50
dén 80% ngudi phu nir lanh mang gen bénh Duchenne c6 hoat d§ CK huyet thanh tang.
Hoat d CK cao trong viém co virus, viém da co va bénh co don thuan. Tuy nhién,
trong nhitng bénh co do than kinh, vi du bénh nhugc co ning (myasthenia gravis), bénh
x0 cung toan bd, bénh Parkinson, hoat d6 CK huyét thanh binh thudng. Hoat d6 CK
tang rat cao trong sbt cao 4c tinh.

Co xuong bi bénh hodc bi t6n thuong gay ting CK-MB trong mau tuan hoan.
Trong ly giai co van cAp tinh do hdi chimg viii l4p, cAu triic co bi pha huy ning né, hoat
dd CK huyét thanh tang 200 14n so v6i gi6i han binh thuong. CK huyét thanh c6 thé
téng trong nhimg tén thuong co khac nhur can thiép phau thuft, tiém truyén trong co.
Ngoai ra, mot s6 thubc ciing gay ting hoat 46 CK huyét thanh.

Nhimng thay d01 ctia hoat 46 CK va isozym CK-MB huyét thanh gip trong nhoi
mau co tim. Mot sb trang thai tim khac cling gdy tang hoat 46 CK va CK-MB huyét
thanh, bao gdm: sy khir rung co tim, phu thuat d4t thong ph01 tim va thong dong mach
vanh, ghép tim, viém co tim va nhdi mau phdi. Hién nay, dé chin doan nhdi mau co tim
chp, mot sb xét nghiém khdng enzym dic hiéu tim duge st dung nhu troponin I hodc T.

Hoat dd CK huyét thanh c6 mdi lién quan nghich v6i hoat dong tuyén giap.
Khoang 60% truong hop suy gidp cé mic ting trung binh ctia hoat 4 CK cao hon 5 lan
gia tri binh thudng, mic ting hoat d CK cao nhét duoc tim thy gip 15 14n gia tri binh
thudng.

Trong thoi ky sinh dé, hoat d§ CK toan phin trong mau nguoi me co thé ting 6
1dn. CK-BB c6 thé ting & tré so sinh, dic biét khi nfo bi tén thuong hogc tré so sinh c6
cén nang thip. Sy c¢6 mit cha CK-BB trong méu, thuong & ndng do thip, trong 5 ngay
dau sau sinh & tré.

2.2. Lactat dehydrogenase

Lactat dehydrogenase (EC 1.1.1.27) la enzym vén chuyen hydro, xuc tac phan
{rng oxy héa L-lactat thanh pyruvat v6i chét trung gian NAD" nhu chit nhan hydro. Day
la phan ung thuin nghich

Lactatdehydrogenase
pH 8,8 +9,8

-Lactat + NAD® F———-F Pyruvat + NADHH'
pH7,4+7,8
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Enzym c¢ trong luong phén tir 134.000 va gdm 4 peptid thudc 2 loai M (hodc A)
va H (hodc B), ‘mdi loai chiu sy kiém soét gen khac nhau khu tr trén nhiém sic thé
11va 12. Céc tiéu don vi tao thanh 5 isozym ctia LDH, bao gdm: LDH-1 (HHHH; Hy),
LDH-2 (HHHM; H;M), LDH-3 (HHMM; H,M,), LDH-4 (HMMM; H;M3;), LDH-5
(MMMM; My). Mot khac biét, isozym thtr 6, LDH-X (con goi 1a LDHC) gdm 4 tiéu don
vi X (hay C), c6 trong tinh hoan ngudi sau tudi day thi. LDH thir 7, goi la LDH-6 cung
duoc tim thay trong huyét thanh ctia nhitg bénh nhan bj bénh trdm trong.

LDH c6 trong tit ca t& bao ciia co thé va chi khu trai & bao tuong té bao. Nong do
clia enzym trong cac md khac nhau khoang 500 lan cao hon so v6i trong huyét thanh.
Boi véy, su thodt enzym tur khdi lugng nhd md bi tén thuong s& lam ting c6 ¥ nghia
hoat d0 LDH huyet thanh. Cac md khac nhau chira dung thanh phan isozym khéc nhau.
Co tim va hdng cdu c¢6 LDH-1 va LDH-2. Gan va-co xuong c6 LDH-4 va LDH-5. LDH
trung gian tim thiy & lach, phdi, t& bao lympho va tidu ciu.

Y nghia lim sang:

Bdi su phd bién clia enzym o tht ca cac mo, su tang hoat @6 LDH huyét thanh xay
ra trong nhiing trang thai bénh 1y khac nhau, nhu nhdi mau co tim, huyet tan va bénh ly
gan, thén, ph01 co. Trong y van, LDH huyet thanh dugce dung cho chan doan nh01 mau

co tim, thidu mau hnvet tAn, u qua san 're bao mim hnnno trimg, u t& bao mAm tinh

hoan. Hoat do LDH duorc dung trong theo d&i bénh Hodgkm va u lym pho khong
Hodgkin.

Su tiang hoat 49 LDH huyét thanh duoc dé cép trong céc bénh 1y gan, tuy nhién su
tang nay khong nhiéu so v6i su tang hoat dd cta cac aminotransferase. Hoat d6 LDH
tang ddc biét cao (10 14n so véi gi4 tri binh thudng) trong gan bi nhiém doc kém vang
da va giam nhe trong viém gan virus, tang bach ciu don nhén nhim khuin. Hoat do
LDH binh thudng hodc téng gi6i han 2 14n so véi binh thudng trong xo gan, vang da tic
méat. LDH-5 huyet thanh ting d4ng ké & nhimg bénh nhan gan nguyén phét va thir phat
do thiéu oxy.

Bénh nhan méc bénh 4c tinh c6 hoat 6 LDH huyét thanh ting, gdm 70% bénh
nhén ¢4 di can gan, 20% dén 60% bénh nhén c6 di cin ngoai gan. LDH-1 tang dang ké
trong u t& bao mam tinh hoan va budng trimg (61% trudmg hop).

2.3. Aldolase

Aldolase (EC 4.1.2.13; D- fructose-1,6-bisdiphosphate D-glyceraldehyde-3-phosphate-
lyase; ALD) x(c tac sw phan cit D-fructose-1,6- -diphosphat thanh D-glyceraldehyd-3-
phosphat (GLAP) va dihydroxyaceton-phosphat (DAP), mét phan ‘mg quan trong cta
con duong dudng phan.

ALD la tetramer véi cic tidu don vi duoc xdc dinh boi 3 gen. Ha1 trong cac gen
nay san sinh tiéu don vi A va B, xuat hién véi hoat tinh & hiu hét cac md, do viy mau
hinh isozym phd bién nhit bao gbm ty 1& khac nhau tleu don vi A va B tao nén 5 thanh

vién homopolymer ctia c4c isozym. Locus quyét dinh c4u tric tiéu don vi C hoat tinh.&
mo néo.
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Y nghia ldm sang
Pinh luong hoat dd ALD huyét thanh c6 ¥ ngh1a 14m sang trong bénh co xuong
nguyén phat. Nhin chung, do luong hoat do ALD gitip ich cung nhiing két qua do ludng

céc enzym khic, nhu: AST, LDH va dac biét CK. ALD dugc st dung thém cung CK
trong danh gia cac mAu hinh véi nghi ngd bénh 1y vé co.

2.4. Glycogen phosphorylase

Glycogen phosphorylase (EC 2.4.1.1; 1,4-alpha-D-glucan:orthophosphate alpha-
D-glucosyltransferase; GP) gitr vai tro thiét yéu trong diéu hoa chuyén héa carbohydrat,
xuc tac budc dau tién cua su thodi hoa glycogen thanh glucose-1-phosphat. Vai tré sinh
ly cua GP co 1a cung cép nhién liéu cho nhu ciu ning lugng cua md co. GP ton tai trong
t& bao co gin lién véi glycogen va hé théng ludi nguyén bao co, hinh thanh phic hop
dai phén tir. Muc d¢ lién két cia GP véi phirc h0'p nay phu thudc vao trang thai chuyen
héa cua co. Khi md thiéu oxy, glycogen bi bé gay va mét di, GP bi hoa tan va di chuyén
tir thanh phén ludi nguyén bao co ngoai vi tryc tiép vao dich ngoai bao.

GP 1a dimer véi 2 tiéu don vi. Trong cdc md & ngudi ¢6 3 isozym GP: GP-LL,
GP-MM va GP-BB. Co xuong cia nguoi trudng thanh chi c6 GP-MM. GP-LL la
isozym chu yeu trong gan va cac md khdic; ngoai trir tim, co xuong va ndo. GL-BB la
isozym chi yéu cua ndo nguoi. 3 tim, isozym BB va MM tbn tai nhung GP-BB la
isozym chinh cua co tim.

Y nghia lim sang

GP-BB ¢6 d¢ nhay hon CK va CK-MB trong chén doén ton thuong co cép tinh
(AMI) trong 3 dén 4 gior du sau tén thwong. Boi vay, GP 1a mot déu 4n sinh hoc quan
trong trong chdn doan sém AMI. Tuong ty nhu céc protein cua bao twong khac nhu
myoglobin va CK-MB, GP-BB cé thé bi anh huong dang k& boi sy thdm sém caa bénh
mach vanh lién quan dén nhdi méu, véi dinh ting cag va sém hon. Tuy nhién, GP-BB
khong phai 14 protein ddc hiéu cta tim va tinh dac hiéu nhu mét dAu 4n cho thuong ton
co tim ¢6 gidi han.

3. ENZYM GAN

3.1. Aminotransferase

Aminotransferase gdm médt nhém cac enzym xtc tc su chuyen héa cac acid amin
thanh acid a-cetonic va ngugc lai bang cich vén chuyén nhém amin. Aspartat
aminotransferase (EC 2.6.1.1; L-aspartate:2-oxoglutarate aminotransferase; AST) va
Alanin aminotransferase (EC 2.6.1.2; L-alanin:oxoglutarate aminotransferase; ALT) c6
¥ nghia 1am sang nhiéu nhat.

Céc transaminase khu trd rng ri trong co thé. AST tim thdy diu tién & tim, gan,
co xuong va than. ALT tim thiy d4u tién & gan va thén, vé6i s& lugng it hon so v6i & tim
va co xuong (Bang 1.5). ALT & bao tuorng, AST duoc tim thiy & bao tuong va trong ty
thé. Cac enzym c6 céu tric dimer v6i 2 chudi polypeptid, vao khoang 400 acid amin.
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AT /F

Bamg 1.4. Hoat 36 Transaminase trong mét sé mo & ngudi
(sb 1an gép so vé&i trong huyét thanh, tinh theo don vj U/L)

AST ALT
Tim 7800 450
Gan 7100 2850
Co xwong 5000 300
Thén 4500 1200
Phéi 500 45
Hbng cau 15 2
Huyét thanh 1 1

Y nghia lém sang

Bénh gan la nguyén nhin quan trong nhét gay ting hoat d transaminase trong
huyet thanh. Trong hau hét cac bénh gan, hoat 46 ALT tang cao hon hoat d6 AST; ngoai
trir vién gan do ruogu, Xo gan va u gan. Trong viém gan virus va céc loai khac cta bénh
gan lién quan dn su hoai tir te bao gan cap tinh, nong d6 AST va ALT huyét thanh tang
trude khi cac hoi chiung va d4u hiéu 14m sang xuét hién (vi dy; vang da) Hoat do cua 2

I\ nl - . AA
enzym tang cao 100 1An hon nita so véi glm han binh thuong. Binh cta sy Laug hoat 46

X4y ra trong khoang ngay tha 7 dén ngay thir 12, hoat dd gla.m nhanh v&€ mac binh
thudng vao tudn thir 3 dén tudin thir 5 néu nhu khéng ¢6 cac bién cb.

Su tang dai dang hoat d6 ALT trén 6 thang sau giai doan viém chp tinh la co s¢ dé
chén doan viém gan man tinh. ALT cé thé binh thuong & 15% dén 50% sb bénh nhan
viém gan C man tinh. Bénh nhan viém gan C cép tinh, ALT phai dugc theo dai dinh ky
trong 1 dén 2 nam tiép cho dén khi v& binh thuong.

Birc tranh cta viém gan nhiém ddc khac voi viém gan nh1em trung Gan bj tn
thwong do acetaminophen c6 dinh transaminase tang trén 85 14n so v6i gidi han trén &
90% truong hop, hioh anh nay hiém gap trong viém gan virus. Hon nira, hoat d6 AST -
va ALT c6 dinh tang sém dién hinh va giam nhanh :

Viém gan nhiém mé& khong do rugu la nguyén nhin phd bién hon gay ting
transaminase so v6i viém gan virus va do rugu. Nong d9 transaminase ting trong nhiing
truong hop viém du'cmg mat ngoai gan. Hoat d9 transaminase trong gan xg thay dbi tuy
theo tinh trang cia qud trinh gan bi xo héa, tir 4 dén 5 lan cao hon gi¢i han trén véi ty
 sb AST/ALT >1. Sy tang hoat d6 cia AST va ALT huyét thanh tir 2 dén 4 ldn gép o
nhitng bénh nhén carcinoma gan nguyén phai hodc di cén, trong d6 AST ting cao hon
ALT, tuy nhién hoat d0 cua chiing thudng & mitc binh thirdng trong giai doan sém cua
ung thu gan. Sy tdng trung binh hodc nbe clia hoat d6 2 enzym ciling gap sau sir dung
thuoc vi du cdc thude chong viem khong steroid, thuoc khéng sinh, thudc dong kinh,
céc chit e ché hydroxymethvlglutaryl -coenzym A reductase, hodc cac opiat. thc
nguyén nhén it gdp hcm gay ton thuong gan man tinh bao gdm bénh nhim sit, benh
Wilson, viém gan tu mién, xo dudng mét nguyén phat, thiéu hut o-antitrypsin.

Hoat d6 AST va ALT huyét thanh ting trong qua trinh bénh chiu anh hudng cua
sw hap thu cia té bao gan. ALT la enzym déc hi¢u hon cua gan.
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Sau AMI, hoat dd AST huyét thanh ting c4n nghi ngd do ndng d6 cao ctia AST
tai co tim. Hoat d AST ciing ting trong bénh Duchenne, bénh viém da co. No6i chung,
hoat do cia AST ty thé (m—AST) trong huyet thanh ting dang ké & bénh nhén c6 thoai
héa va hoai tir té bao gan, Ty so hoat 40 m-AST/AST toan phén rat cd ich cho chén
doan viém gan ruou. Ty sé nay dudng nhu gitp x4c dinh 15 tinh trang té bao gan “typ
hoai ti”.

3.2. Glutamat dehydrogenase

Glutamat dehydrogenase (EC 1.4.1.3; L-glutamate: NAD(P) oxidoreductase;
GLDH) 14 enzym ty thé duoc tim thay chii yéu ¢ gan, co tim va thén, véi sb luong nhé
& cac mo khac nhu nfio, co xuong va té bao lympho.

GLDH 14 enzym gin Zn, gdm 6 chudi polypeptid. Enzym xtc téc su chuyén
hydro tir L-glutamat hinh thanh 2-oxoglutarat. GLDH bj {rc ché béi céc ion kim loai nhu
Ag" va Hg', boi mot sb tac nhan chelat hoa va bdi L-thyroxin.

Y nghia lm sing

GLDH ting trong huyét thanh ciia bénh nhéan bi thuong tén té bao gan. Hoat do
tang 4-5 1an trong viém gan man, ting 2 lin trong xo gan. GLDH téang rit cao trong
nhiém ddc halothane va mot sé doc to khéc. Chia khéa chin doan phan biét 1a x4c dinh
noi khu tru trong co quan va trong té bao clia enzym. La enzym diic hiéu cua ty thé,
GLDH dugc giai phéng tir nhu'ng té bao b hoai tir; boi vay, khi so sanh bénh ly viém,
va trong diéu kién nay, su giai phong enzym bao tuong, nhu ALT, véi sb luong dang

ké. Hai enzym m-AST, GLDH c¢6 gia tri trong viéc xac dinh mirc d6 khéc liét cua su
pha hity té bao gan.

GLDH c6 ndng dd cao & ving trung tAm ciia tidu thiy gan hon & vung ngoai vi.
Su phén bd nay trai nguge voi ALT. Boi vay, sy giai phong GLDH cho biét trude tinh
trang hoai tr viing trung tdm tidu thuy gan.

3.3. Alkaline phosphatase

Alkaline phosphatase (EC.3.1.3.1; orthophosphoric-monoester phosphohydrolase;
ALP).

ALP cé trong héu hét cac co quan cua co the va dic biét gén véi mang va be mat
céc té bao cta niém mac rudt non va ong lugn gin cua than, trong xuong (tao cbt bao),
gan va rau thai. Méc du chirc néng chuyén hoa cta enzym chua biét, ‘nhung chéc chin
ALP gin lién v6i sy vin chuyén lipid & rudt non va van chuyén canxi & xuong.

ALP c6 trong huyét thanh ngudi trudng thanh khoe manh c6 ngudn gbc chinh tir
gan, mdt nira hoat tin}} cua ALP dén tir xuong. Mot sO0 lugng nhé ALP cua rudt non
cling c6 mat trong huyét thanh ctia céc ca thé nhém mau B hoic O.

Y nghia lam sang .

Su tdng hoat 3 ALP huyet thanh bét nguon pho bién tir mot hodc hai co quan:

gan va xuong. Po ludng hoat @ ALP huyét thanh nham khao sat bénh ly gan-mat va
bénh ly xuong lién quan d&n hoat tinh ting ctia tao cbt bao
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‘bap tmg cia gan dbi véi bat ky tic mat do nguyén nhén gi gy ting tong hop ALP
boi té bao gan. Mot sb enzym méi hinh thanh di vao vong tuln hoan, gay tang hoat d¢
ALP trong huyét thanh. Su tang hoat d6 dang ké (hon 3 lan) trong tic dudng mat ngoai
gan (vi dy: soi hay ung thu dau tuy) nhiéu hon so voi tic duong mat trong gan. Hoat
tinh enzym trong huyét thanh c6 thé ting gap 10 dén 12 14n so véi gi6i han trén va
thuong trd v& binh thuong sau phiu thudt tic mat. Sy ting twong ty trén bénh nhéan ung
thu gan nguyén phat hoéc ung thu di cén thi phat. Bénh gan téc dong dén t& bao nhu
m6 gan nhu viém gan nhiém khuén, hoat d6 ALP tang trung binh (dwdi 3 14n) hozc
khéng tang. Hoat @ ALP c6 thé tang trong phan tng véi thudc.

Hoat 45 ALP tang 2-3 lan S0 Vi gid tr binh thuong c6 thé thay ¢ phu nit mang
thai thang thir 3, c6 nguén gbe tir rau thai. Tang hoat dd ALP huyét thanh c6 thé mang
tinh gia dinh do ndng d6 ALP cta rudt non ting cao. Ting tam thoi, ting nhe cua ALP
huyét thanh & tré nho, c6 thé gdm thé gan va xuong.

Két qué phén tich isozym cia ALP huyét thanh cho biét isozym cua rau thai xudt
hién trong huyét thanh bénh nhan méac bénh ac tinh.

3.4. Gamma-Glutamyl Transferase

Pepidase la enzym xuc tac sy thuy phan chudi peptid thanh cac acid amin hoac
peptid mach ngan hon. Mot sb enzym giit vai tr0 xuc tac sy van chuyen acid amin tur
peptid ndy dén peptid khac. Gamma-Glutamyl Transferase (EC 2.3.3.2; 8-glutamyl-
peptide: amino acid &-glutamyl-transferase; GGT) xtc tdc sy van chuyén nhém o8-
glutamy] tir peptid va hop chét chtra né dén cht nhan. Chit nhan 8-glutamyl 13 co chét.

GGT c6 & éng lugn gin cta than, gan, tuy va rudt. Enzym c6 trong bao tuong
~-{microsom), nhung phan doan l6n hon khu tri & mang té bao va co6 thé van chuyén céc
acid amin va peptid vao trong té bao qua mang t& bao duéi dang 8-glutamyl peptid. N6
ciing lién quan dén chuyén hoa glutathlon

Hoat d6 GGT huyét thanh c6 ngudn gbc ban dAu tir gan.

Y nghia lam sing

Mac du GGT co nong dod cao nhit & td chirc thin, nhung hoat 6 GGT huyét
thanh c6 ngudn goc ban ddu tir hé théng gan-mat. GGT la chi diém nhdy dbi véi cac
bénh ly gan mat. Téc mat trong gan hodc sau gan ¢ hoat @ GGT huyét thanh ting 5
dén 30 14n gidi han trén. Hoat @6 GGT ting cao ciing tim thiy trén nhimg bénh nhin
ung thu gan nguyén phat hodc thir phat (di cin), trong trudmg hop ndy nhimg thay dbi
ctia GGT huyét thanh xay ra sém hon va rd rét hon so voi cac enzym gan khac. Su tang
trung binh (2-5 lan binh thudng) trong viém gan nhiém khun. Hoat dd GGT huyét

thanh tang trong nhiém dbc thubc, trong viém tuy man tinh va ung thu tuy (lién quan
dén sy tic mat trong gan), ting 5 dén 15 14n gi6i han trén.

Tang hoat d0 GGT ciing thay ¢ nguodi viém gan do rugu va chu yeu & nguoi
nghién ruou. Hoat d6 GGT huyét thanh tang khi su dung mot s6 thubc nhu
phenobarbital. Thudc va rugu anh hudng dén cu tric microsom cua té bao gan.

Trong AMI, hoat @ GGT huyét thanh hau nhu binh thudng, cé thé ting nhe
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4. ENZYM TUY

4.1. Amyviase

A-arnylase (EC 3.2.1.1; 1,4-a-D glucan glucanohydrolase; AMY) 14 enzym thuy
phén, xic téc sy thuy phin hen két 1,4-a-glucosid trong polysaccarid. Ca polyglucan
mach thang va polyglucan mach nhénh nhu amylopectin, glycogen déu bj thity phén,
nhung véi cae ty 1€ khac nhau.

Enzym huyét thanh c6 ngudn gbe tir tuy (P-AMY) va tuyén nuée bot (5-AMY)
Y nghia lam sing

Hoat ¢6 AMY huyét thanh thap va héng dinh. Hoat dj ting cao trong viém tuy
chp va viém tuyen nuée bot. Trong viém tuy cép, hoat db ting cua AMY xay ra trong
vong 5 dén 8 gid cta su khéi phat hoi ching, hoat d6 AMY tré vé binh thudong vao
ngay thir 3 hodc 4, thudong gap hoat 0 AMY ting 4-6 14n so v6i giéi han trén va dat
nong do t6i da trong 12 dén 72 giv. Mirc db tang hoat @ cta enzym khong lién quan
dén su khac biét v& tinh chét phirc tap ciia md tuy, tuy nhién, su ting cao cua hoat do
enzym chi rd tinh trang viém tuy cap. Sy thanh lgc AMY ra khoéi hé tudn hoan 1a con
dudng bai tiét cta thin qua nude tiéu, s tang hoat d6 AMY huyét thanh s& dan dén
tang hoat 6 AMY trong nuée tidu. Sy tang hoat d6 enzym trong nuée tiéu cao hon va
kéo dai hon so v6i trong huyét thanh.

Bénh 1y dudng din mat, vi du: viém tii méat, gay téng khoang 4 14n hoat dd AMY
huyét thanh. Trong thiéu ning th4n, hoat 46 AMY huyét thanh ting twong mg v6i su
suy giam chirc nang cla thén. Tang AMY méu ciing xuét hién trong bénh 1y khéi u.
¥.ndi u & phdi hoc & budng trimg giy ting hoat @9 AMY huyét thanh.

4.2, Lipase
Lipase cta nguoi (EC 3.1. 13, triacylglycerol acylhydrolase; LPS) 1a mot
glycoprotein chudi dom, trong luong vhén tr 48.000. Néng do LPS [ tuyén tuy vao

ikhoang 5000 lan 16n hon & cac md Khic va sy chénh 1éch gifta tuyén tuy véi huyet
thanh vao khoang 20.000 l4n. Trong hoat ddng xtic téc clia lipase, su co mit cha mudi
mat va chét cong tac cofactor (colipase) 14 can thiét. :

Hau hét lipase trong huyét thanh cé nguon gde tir tuy, mot lwong nhod duoc bai tiét -
boi tuyén nude bot duéi ludi, da day, phdi va niém mac rudt non. LPS loc d& dang qua
cAu than.

Y nghia ldm sing

Do ludng hoat @6 LPS huyet thanh nham chén doan viém tuy cap. D6 nhay va do
ddc hidu vao khoang 80% dén 10%. Sau tin cdng viém tuy cap, hoat d6 LPS huyét
thanh ting trong vong 4-8 gid, dat dinh khoang 24 gi¢ va giam trong khoang 8-14 ngay
Nbng d6 ting ctia LPS ¢6 thé kéo dai hon, mtc ting cao c6 thé gdp 2-50 14n gi6i han.
Mirc d9 ting hoat do LPS huyét thanh khéng ty 18 v6i mirc d6 viém chp cua tuy.

Viém tuy cip doi khi gdp kho khéan trong chédn doan, b&i vi triéu chimg cda vidm
céc co quan khéac trong 6 bung ciing ¢ the tuong tu, vi du: thing da day, loét t4 trang,
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tac rudt non,... Trong chén doan phén biét, su ting hoat dd LPS huyét thanh gép 5 lan
gi6i han la chan do4n d3c hidu cia sy ting hoat d3 LPS huyét thanh.

Tic bng din tuy boi soi hodc ung thu tuy c6 thé gay ting hoat d6 LPS huyét
thanh, né phy thudc vao vi tri tic va phin mé tuy con chic ning. Nhung bénh nhén c6
mirc loc cau thén giam cling tdng hoat d6 LPS huyét thanh, béi vay hoat 46 LPS huyet
thanh cao gop phan chén doan bénh than. ‘Nhimg bénh nhén didu tri thubc opiat c6 thé
¢6 hoat d6 LPS huyét thanh tang (do co thit co Oddi).

5. ENZYM XUONG

Enzym xuong dugc san sinh true tiép tir tao cbt bao (ALP ctia xuong) va huy cbt
bao (tartrate-resistant acid phosphatase)

Alkaline phosphatase (ALP xwong)

Dang isozym ALP cua xuong, gan va thin déu duoc tong hop bdi mot gen. ALP
xuong dugc téng hop tir tao cbt bao. Enzym nay 1a chi didm tuyét voi ctia hoat dong
hinh thanh hé xuong.

Y nghia lam sang

’
Trnng cac hpnh lv clla Xuong ndno 44 AT P xuong cao nhat
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(bién dang xuong), bdi do 1a két qua hoat dong cua tao cot bao. Thiéu vitamin D, ndng
do ALP tang 2-4 14n so véi binh thuong va giam chim trong qué trinh diéu tri. Cuong
tuyen giap trang nguyén phat va thir phat gay ting trung binh hodc nhe hoat do ALP
huyét thanh. Néng d6 ALP tdng cao trén nhilng bénh nhén ung thu _Xuong. Nong d6
ALP tang nhe ¢ nhiing ngudi bi lodng xuong, khong phu thuge vao tudi. Giai doan phat
trién sinh 1y clia xwong c6 hoat d6 ALP huyét thanh ting, do vay, hoat d6 ALP trong
huyét thanh tré dang 16n cao hon 1,5-7 1in so véi nguodi trudng thanh va dat dinh cao &
nit sém hon & nam.

rAanNno
LVULLE,

CAU HOI ON TAP

Trinh bay nhiing co s¢ khoa hdc ctia viéc dinh lugng hoat d6 enzym huyét thanh.
Trinh bay ¥ nghia 1am sang ctia mét sb enzym chinh cua md co.

Trinh bay y nghia 14m sang ctia mdt sb enzym chinh trong mo gan.

Trinh bay y nghia 1am sang cuia amylase va lipase cia mé tuy.

AN o A o

Trinh bay y nghia 1dm sang cua alkalin phosphatase ctia mé xuong.
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Chwong 2

ROI LOAN CHUYEN HOA CARBOHYDRAT

MUC TIEU HOC TAP
1. Dinh nghia dwgc carbohydrat, phdn logi va mé ta dwgc ba nhom chinh cua
carbohydrat.

2. Trinh bay duwgc heoc dé cdc con duong chuyén héa carbohydrat va y nghia cua
ching: dwong phdn, chu trinh pentose, tdn tao dwong, thodi hda va t6ng hop
glycogen.

3. Mé té dwoc ngudn goc, cdc yéu 16 dzeu hoa néng d glucose mau.

4. Mb ta dwoc sinh Iy bénh ciia ha glucose mdu, tang glucose mdu va mdi lién
quan cua cdc xét nghiém vdi cdc tinh trang bénh ly.

5. M6 ta duoc mot s6 ddc diém lam sang chinh, ddc diém xét nghiém cia mot s6

bénh réi loan chuyén héa carbohydrat bdm sinh: galactosemia, khong dung nap
fructose, i glycogen, roi logn chuyén hoa mucopolysaccarza

6. Trinh bay du:oc cdc nguyén ly ky thudt, loai mau bénh pham duoc lva chon, cdc
wu nhuoc diém cia cdc phuong phdp phdn tich glucose.

7. Trinh bay dwoc cdc ky thudt phdn tich thé ceton.

8. Ké tén duoc cdc ky thudt sir dung dinh luong HbAlc va itng dung ldm sang
cua xét nghiém.

Carbohydrat va cdc san phim di héa cta chung la nguon cung cip ning luong
quan trong cho co thé con ngudi. Mac du ca ba nhom carbohydrat, protein va lipid deu
duge co thé st dung la ngudn cung cap ning lugng, carbohydrat la ngudn cung cip
ning luong chinh cho nfo, héng cau va té bao vdng mac.

1. PINH NGHIA VA PHAN LOAI
Carbohydrat 1a c4c dan xuét aldehyd ho#c ceton ctia cac polyalcol.
Carbohydrat dugc phan lam ba nhém chinh:

1.1. Monosaccarid

Monosaccarid 13 cac dudng don, chira mdt nhém aldehyd hodc ceton va c6 hai
hay nhiéu hon hai nhom hydroxyl. Cong thtic phén tir 1a (CH,O)n, n = 3 hodc lén hon.
Céc monosaccarid chira nhém aldehyd goi 12 aldose, clira nhom ceton goi la cetose.
Céc hexose, dic biét 1a D-glucose 1a monosaccarld hay gép nhét trong tu nhién. Phin
16n céc monosaccarid trong tw nhién ¢ cu hinh D.
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Vi céc monosaccarid chira cac nhém aldehyd hodc ceton tu do, chiing ¢6 thé khir
c4c tac nhan oxy hoéa nhu Cu?', ferricyanid ho#c hydroperroxid. Trong phan tng nay,
monosaccarid bi oxy hoéa thanh acid twong Umg. Diéc tinh nay 1a co s& cho céac k¥ thuat
phén tich glucose.

1.2. Oligosaccarid

Oligosaccarid gdm mot sb monosaccarid lién két v&i nhau bing lién két glycosid.
Oligosaccarid don gian nht va hay gip nhét trong tw nhién 14 disaccarid. Disaccarid hay
gap trong tr nhién 13 saccarose (dudng mia), lactose (dudng c6 trong sita) va maltose.

1.3. Polysaccarid

Polysaccarid gdm nhiéu monosaccarid lién két véi nhau bing lién két glycosid.
Polysaccarid hay quan trong nhit trong tu nhién 1a tinh bot, carbohydrat du trlt cua thuc
"vat, va glycogen, carbohydrat dy trit chinh ctia dong vAt.

2. TOM LUQC PAC BIEM CHUYEN HOA CARBOHYDRAT

Carbohydrat 1a mot trong ba thanh phan chinh trong thirc &n ciia con ngudi. Trudce
khi duoc hap thu va su dung, chung phai duoc thoai hoa thanh cac monosaccarid. Qua
trinh nay xay ra trong 6ng tiéu héa. Péu tién, amylase nuéc bot thiy phan tinh bdt tao
thanh c4c dextrin va maltose. Khi dén da day, pH acid cua dich vi s& bét hoat amylase
nuéc bot. Téi rudt, pH kiém va amylase cla tuy s& tiéu hoa tinh bdt va glycogen thanh
maltose. Maltose, lactose hay saccarose s& bi thity phan boi cac disaccaridase cua niém
mac rudt tao thanh cdc monosaccarid: glucose, galactose va fructose. Cac monosaccarid
dugc hip thu qua thanh rudt vao méu va chuyén t6i gan qua hé théng tinh mach cira.

Vi glucose la monosaccarid duoc co thé s dung dé cung clp ning luong,
galactose va fructose dugc chuyén thanh glucose bdi cic enzym cia gan. Pau tién,:
glucose dugc phosphoryl héa thanh glucose-6- phosphat dudi tac dung cta hexokinase.
Glucose-6-phosphat 14 trung tdm cho ba con duong chuyén héa cia glucose.

Néu co thé cin ning luong, glucose dugce thoai hoa thanh CO, va nudc, cung cip
ATP. Qua trinh chuyén glucose thanh pyruvat goi 1a con dudng dudng phén, xay ra &
bao tuong cla té bao, khong cin 0Xy va cung cAp 2 ATP/mdt phan tir glucose. Pyruvat
c6 thé chuyen thanh lactat trong diéu kién yém khi. Trong didu kién 4i khi, pyruvat s&
duoc chuyén vao ty thé, dugc khir carboxyl va oxy hoa dé tao thanh acetyl CoA. Acetyl
CoA di vao chu trinh acid citric, @6t chay hoan thanh CO, va nuéc, va tao 12 ATP/phan
tir acetylCoA. Oxy hda hoan toan mot phén tir glucose cung clp 38 ATP.

Mbdt con duong khac oxy héa glucose 1a con dudng hexose monophosphat con goi
1a chu trinh pentose. Trong con dudng nay, glucose-6-phosphat dugc chuyén thanh
ribose-5- phosphat va tao NADPH. NADPH la nguon ndng lu'orng cho céc phan tmg dong
hoéa nhu sinh tdng hop acid béo, steroid; gitip bao vé té bao chdng lai tc nhan oxy hoa.
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Néu glucose khong cin dé cung cip nang lugng cho co thé, ngay lap tc no s&
duoc dy trlt & gan dudi dang glycogen. Sinh téng hop glycogen xay ra khi ndng do
glucose mau ting cao nhu sau bita dn. Khi ndng d6 glucose mau giam xubng, glycogen
phén ly thanh glucose. Qué trinh sinh téng hop va thoai hoa glycogen & gan la co ché
quan trong trong diéu hoa ndng do glucose mau. Glycogen cling dugc téng hop va du
trit & co, tuy nhién chi cé glycogen & gan méi phan ly @ cung cép glucose cho méu vi &
co khong c6 glucose-6-phosphatase.

T4n tac glucose 14 mdt con dudng quan trong trong duy tri ndng do glucose mau,
dic biét khi d6i kéo dai. Tan tao glucose 13 sinh tdng hop glucose tir cac nguon khong
phai la carbohydrat, vi du nhu acid amin, lactat, glycerol tao ra tir tho4i héa triglycerid.

3. PIEU HOA NONG PQ GLUCOSE MAU

Nbng d6 glucose trong mau tuong d6i hing dinh trong céc didu kién binh thuong.
Khi d6i, sy giam ndng do glucose co thé tranh dugc nhd phén ly glycogen. Khi déi kéo
dai hon, tan tao glucose tr& nén quan trong trong cung cap glucose cho méau. Khi
glucose mau tang, sinh tong hop glycogen tir glucose di&n ra. Cac con dudng chuyén
hoéa nay duoc dicu ‘hoa bing cac co ché nhay bén, nhu e ché nguoc va kiém soat boi
hormon, lam cho ndng d6 glucose mau & trong mot khoang hep du &n no hay déi.

;& 4 Khi &4
Gan, tuy va cic ﬁ“mn ndi tiét khoc tham gia kiém soéat nong d6 glucose mau. Khi déi,

gan phan ly glycogen du trit @ cung cap glucose tur do cho méu. Khi d6i kéo dai hon mdt
ngay, glucose dugc tong Thop tir céc ngudn khac tai gan va mdt phan nho & than.

Hai hormon chinh tham gia diéu hoa glucose mau 13 insulin va glucagon, déu do
tuy san xudt, c6 tic dung dbi 1ap nhau. C4c hormon khéc cling gép phan tham gia dleu
hoa glucose, cho phép co thé thich tmg véi nhitng doi hoi gia ting vé glucose hoic ton
tai khi ddi kéo dai. Chiing con cho phép du trir nang luong dudi dang lipid khi thirc an
cung cip du thira.

3.1. Insulin

Insulin 12 hormon protein do té bao beta cia dao tuy san xuét khi ndng do glucose
mau téng cao. Pay 12 hormon duy nhét lam giam glucose mau. Tac dong cua insulin la
tang tinh thAm cta mang véi glucose, vi vy lam ting cudong vén chuyen glucose vao
gan, co, m0 md. Insulin con tac dong trén chuyén héa glucose trong t& bao: ting tao
glycogen lipid va protein, ting chuyén héa glucose theo con duong dudng phan.

Bai tiét insulin dugc klem so4t bai ndéng dd glucose mau. Khi ndng do glucose
mau ting, insulin dugc bai tiét. Nong do glucose mau giam (e ché giai phong 1nsuhn
Insulin dwoc tong hop dudi dang preproinsulin, 1a mot chudi polypeptid; sau khi cét di
mét doan peptid ddn dudng tao thanh proinsulin. Proinsulin duoc chuyén thanh msulm
hoat dong nho tac dung cta peptidase dic hiéu, insulin tao thanh c6 2 chudi A va B nbi
v6i nhau bai 2 ciu ndi disulfur, doan peptid ¢ gilta goi 1a peptid C. Peptld C va insulin
dugc giai phong vao méu véi ndng d6 twong duong, vi vy ndng do insulin tuong
duong v6i nong do peptid C.
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Peptid
tin higu

Chudi B

Preproinsulin

Proinsulin

Chudi A

Insulin

Hinh 2.1. S tao thanh insulin

3.2. Glucagon va cac hormon khac

Glucagon 13 hormon polypeptid do t& bao alpha cua dao tuy bai tiét khi ndng d6
glucose méu giam.. Pdy 12 hormon chinh gy ting nhanh nong do glucose mau.
Glucagon téc dung bang cach tang phén ly glycogen va tin tao glucose & gan, nhung
khong c6 anh huéng dén glycogen & co.

Bang 2.1. Tac dung clia cac hormon trén ndng dd glucose mau

Hormon Ngudn gbc Tac dong trén Co ché tac dyng hormon
glucose mau
Insulin TébaoBdaotuy || Tang van chuyén glucose vao té bao
4 Tang tao glycogen, lipid
Tang dwdng phan, giam phan ly
glycogen
Glucagon Té bao A do tuy |1 Tang phan ly glycogen
Tang tan tao glucose
Téng tao thé ceton, thoai hoa protein
Epinephrin ‘Tay thurgng than ) Téng phén ly glycogen
Thyroxin Tuyén giap 1 khdng y nghta | Tang phan ly glycogen
GH Tuyén yén trusec | 1 Déi khang véi insulin
ACTH Tuyén yén trwée 1 Déi khang véi insulin
Cortisol Vé thuegng than 1 Tang tan tao glucose, dbi khang voi
tac dung cla insulin
Somatostatin | Té bao D dao tuy, Téac dung khéng | Uc ché gidi phéng insulin va glucagon
mét sO md khac nhieu ‘
Somatomedin | Gan T:E dung khdng | Tac dung gibng insulin
nhieu .
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Epinephrin (Adrenalin) 14 hormon cua tiy thugng thén, lam ting glucose mau
bing (rc ché bai tiét insulin, ting phan ly glycogen. Epinephrin g1a1 phéng khi cé stress
tinh thin hodic thé luc, 1am ting nhanh chong glucose cho nhu cAu ning luong, ddng
thoi con ting phén hiy lipid, ting nhip tim, huyét 4p va mdt sb tac dung sinh ly khac.

Glucocorticoid, chi yéu 14 cortisol, do tuyén vé thuogng thén san xuéit, c6 tac dung
lam tdng glucose mau bang cach lam tang tAn tao glucose, giam vén chuyen glucose tir
mau vao t& bao. Ching c6 tac dung dbi khang véi insulin trén mot s6 chuyén hoa, doi
khi dugce g01 1a cac hormon giy dai thao dudmg (diabetogenic hormone).

Adrenocortlcotroplc hormone (ACTH), con goi la corticotropin, la hormon
polypeptid cua tuyén yén truéc, 1am ting glucose méau béi dbi khang tac dung véi insulin.

GH (Growth hormone), con goi 14 somatotropin, 12 hormon polypeptid ctia tuyén
yén trude. Tac dong cia GH dbi khang véi insulin, lam ting glucose mau bing giam
vén chuyén glucose vao té bao va ting phan ly glycogen & gan.

Thyroxin (T4) 1a hormon’ tuyén giap, co tac dung lam tang glucose mau bang cach
lam tdng phan ly glycogen ting tin tao dudng, ting hép thu glucose & rudt. Bénh nhén
cudng glap c6 thé giam dung nap glucose nhung glucose mau khi déi thudong binh
thudng. Mic di T4 lam ting glucose méu nhung vai tr0 cta né trong didu hoa glucose

méu khong dang ké.

Somatostatin 1a hormon polypeptid, chu yéu do té bao D ctia dio tuy san xuét. N6
trc ché bai tiét insulin va glucagon, vi vy diéu hoa tac dong twong hd cta hai hormon
nay. Vai trd khong nhiéu trong diéu hoa glucose mau.

Somatomedin 14 cac peptid do gan san xuét dudi téc dong kich thich ctia GH, bao
gdm somatomedin A, C va insulin-like growth factor I va II. Vai tro cua ching kich
thich su ting trudng, c6 tac dung giong insulin & mot vai md nhu mbé md. '

4. TANG GLUCOSE MAU (Hyperglycemia)

4.1. Dinh nghia dai thio dwong

bai thao duong (PTD) 1a hoi chimg ri loan chuyén héa véi su ting glucose mau
do thiéu tuyét dbi hoic tuong dbi insulin. Su thiéu hut insulin anh hudng téi chuyén héa
carbohydrat protein, 11p1d va gay ra cac r01 loan hing dmh ndi moi: nudce va dién giai. Thr
vong c6 thé do sw mét bu chuyén hoa cép tinh, con ri loan chuyén héa man tinh gy ra
cac thay ddi cAu trac va chirc ning mot cach thuong xuyén va khdng thé dao nguQce clua
céc té bao trong co thé, trong d6 hé thdng mach méu dic biét nhay cam. Sy thay dbdi nay
dan dén céc bién chimg man tinh cua bénh DTD. Céc bién chimg man tinh ciia DTD bao
gdm bénh mach méu 16n (VXBM tién tnen) bénh mach mau nho (vi mach) & mit, gy
chay mau va thoai hoa véng mac (dlabenc retinopathy), duc thuy tinh thé; tbn thuong than
gay suy than va ton thuong cc day than kinh ngoai bién (peripheral neuropathy). '
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4.2. Phin loai dai thao duwdmng

PTD typ 1: (PTD phu thudc insulin) do sur thiéu hut tuyét dbi insulin bai pha huy
té bao P clia dao tuy, co ché tu mién, chua & nguyén nhan.

DTP yp 2: (PTD khdng phu thudc insulin) do sy phi hop giita khang insulin va suy
giam tuong d6i insulin, insulin khdng du dap umg nhu cau gia ting do su khang insulin.

Céc typ khac:

Tén thiwong gen vé chirc nang té bao beta.

T6n thirong gen vé tdc dung cia insulin: bdt thuong vé tdc dung qua receptor.

Bénh tuy ngoai tiét dén dén réi loan chitc ndng té bdo B tiong doi hay tuyét déi:

— Cit tuy.

— Viém tuy man tinh hoac tai phat.

— U tén sinh.

X0 hoé nang.

|

Nhiém sic tb sit.

Viém tuy nang hoa.
R&i loan viém/thdm nhidm khac.

Bang 2.2. Cac tiéu chudn phan biét DT typ 1 v&i typ 2

STT Pic diém Typ 1 Typ 2

1 Tudi kh&i phat <30 >30

2 Thé trang Géy Thweéng béo phi

3 Céch kh&i bénh Ram rd T tr, khéng rd rang
4 Dai nhiéu, khat nwéc RO rét It r ret

5 An nhiéu, sut can Co - Khéng phd bién

6 Téng ceton mau thuwdrng cé Thudng khéng

7 Insulin huyét thng Théap hoac khéng c6 | Binh thudng hosc tang
8 Lé thuéc insulin Cé Khong

9 Glucagon huyét twong Tang Binh thwéng

10 | Khéang thé khang tiéu dao Ccé Khéng

11 Lién quan t&i khang nguyén HLA | DR3, DR4 Khéng

12 Bénh si gia dinh Khéng phd bién Thuwong gap

Cdc bénh ndi tiét: tdng khdng insulin, gidm bai tiét insulin hodc ca hai:

— Cha yéu lam ting khang insulin: to du chi, hdi chimg Cushing, u tiét
glucagon, cuong giap.
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— Chu yéu 1am giam bai tiét insulin: u tiét somatostatin, u tiét aldosteron.
— Théc dong khang va bai tiét: u té bao wa crom (pheochromocytoma).
Do thudc hay hod chdt:

— Chu yéu gay tang khang: glucocorticoid, hormon ltuyén giap.

—  Chu yéu gay giam bai tiét: vacor, pentamidin, cyclosporin, acid nicotinic, diazoxid,
chen beta giao cam, thiazzid, dilantin, a-interferon.

Nhiém khudn: phd huy, viém té bao beta
~ Rubella bim sinh.

— Bénh quai bi.

— Nhiém coxsackie.

Cdc dang bénh ty mién khdc:

— Hoi ching “stiff man”.

— Khéng thé khéng receptor insulin.

— Dang khéc.

DTD thai nghén: DTD khdi phat trong khi mang thai. Thudng khoi sau khi sinh
con, khoang 50% tré thanh DTD typ 2.

Gidm dung nap glucose (Impaired glucose tolerance): ndng do glucose mau cao
hon binh thudng nhung dudi ngudng chin doan déi thao duong. Nhimg bénh nhan nay
mirc glucose méu cé thé trd vé binh thudong, nhung ¢é nguy co cao bi DTD.

4.3. Céc thay di chuyén hod trong ddi thdo dwing

Trong DTD, su giam insulin gay ra cac thay dbi chuyén hoa binh thuong (Hinh 2.2).
Vi thiéu insulin nén su van chuyén glucose tir mau vao céc té bao co, mdé m& giam; dan
dén ndng do glucose mau ting cao. Khi ndng d6 glucose mau ting cao vuot quéa kha
nang tai hip thu cta thin, glucose s& bi bai tiét ra nuwéc tidu. Tinh trang niy goi 1A
glucose ni€u. Vi nuéc s& bai tiét theo glucose nén bénh nhan PTD khoéng dugc diéu tri
s& cb cac triéu ching khat va déi. Triéu chiing ddc trung cta bénh la dai nhiéu, uéng
nhiéu va &n nhiéu. |

Con dudng dudng phan bi trc ché, su thoai hoa glycogen thanh glucose ting, sur
phan giai lipid va tan tao duong tang. Su di hoé acid amin va acid béo tang din dén
lugng acetyl CoA ting. Acetyl CoA khong di vao chu trinh tricarboxylic ma dugc
chuyén thanh cholesterol va thé ceton (acid acetoacetic, acid B-hydroxybutyric va
aceton). Su ting tao thé ceton din dén trang thai nhiém ceton: ndng do ceton trong mau
tang cao va trong nudc tidu c6 thé ceton. Aceton 14 chét bay hoi, c¢6 thé xult hién trong

hoi thé gdy ra diac diém hoi thé c6 mui ceton. Sy ting tao cic acid cetonic gy tinh
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trang nhiém acid (pH méu giam). D& bu lai sy giam pH nay, bicarbonat trong hé dém
bicarbonat tic dung véi H' tao CO, va Hy0. Sy giam ndng d6 bicarbonat gay nhifm
acid chuyén hod. Trung tm hé hép bj kich thich gdy thd nhanh va sau, lam ting ddo
thai CO, qua phéi. Hén mé c6 thé xay ra, can diéu tri nhanh chong bing insulin d& ngin
chén tir vong. ‘

Mau Gan

Glucose = Glucose - 6 - phosphat + ADP

Glucose - 1 - phosphat ¢ Ribosse -5-phosphat +

glycogen Triose phosphat NADPH
synthetage
phosphorviase T

Glycogen Y
Lactat +—s Pyruva\t + NADH + ATP

| X

<%

¥

Acid béo= Acetyl CoA = Acid amin
”{Zf ~ co
* . 2 ’ Chu trinh 70,
: - > TLhé ceton e 5O
e cet v acid citric .0,
Theé ceton J HO
Cholesterol = Cholesterol

Hinh 2.2. Céc thay dbi chuyén hod d&c trung trong dai thao dirdng.
4.4. Céc xét nghi¢m chin dodn va theo ddi d4i thio dwing

4.4.1. Cdc xét nghi¢m phdt hi¢n bénk DTPD
Glucose nigu

Trong BTD glucose xuat hién trong nude tiéu khi glucose mau vuot qui ngudng
téi hép thu cla than. Ngudng t4i hip thu cia than binh thuomg 13 160 dén 180 mg/dL
(8,9 dén 10 mmol/L). G ngudi binh thudng glucose niéu khoang 0,5 mmol/24 gidy, xét
nghiém thong thudng khong phat hién dugc. P nhay clia xét nghiém khéng cao, ¢ thé
tang d6 nhay béﬂg cach léy nudgce tidu sau an. Glucose niéu tir l4u d3 dugc ding lam xét
nghiém sang loc DTD va hudng din diéu tri insulin, nhung vai tré cua xét nghiém nay
ngdy cang giam boi sir st dung ngay cang nhidu %ét nghiém tu do dudmg huyét cé nhén
{self-monitoring of blood glucose).

Glucose mdu ngdu nhién

M3u toan phan tinh mach > 10 mmol/L, (180mg/dL) hogc huyét tuong > 11,1
mmol/L (200 mg/dL) 14 dau hiéu cua DTD. Néu tri s0 thap hon (7,8 mmol/L) thi cin
lam thém nghiém phap tang dudng huyét bang dutmg udng.
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Glucose mdau khi doi

O ngudi binh thudmg, glucose huyét tuong khi d6i (10-16 gid nhin #n) tir 4,4-5,0
mmol/L (80-90 mg/dL), gi trj tang theo tudi. Glucose huyét tvong khi d6i> 7,0 mmol/L
it nht tir hai lan trd 1én 13 PTD. Ndng @5 glucose mau tinh mach thip hon méau mao
mach, mau toan phdn thip hon trong huyét twong khoang tlr 10-15% (cling mdt miu
mau).

Bang 2.3. Bién luan céac tri s6 ndng d6 glucose mau khi doi

Glucose méau toan phan Glucose huyét Bién luadn

khi déi twong khi doi
<4.4 mmol/L < 5,6 mmol/L Loai trr BT
(49 mg/dL) (<100 mg/dL)
4,4- 5,5 mmol/L 5,6-6,4 mmol/L Xéc suét it, khéng qéh iam nghiém phap
(79- 99 mg/dL) (100-116 mg/dL) téang glucose mau bang dudng ubng
5,6- 6,6 mmol/L 6,5-7,0 Cén lam nghiém phap téng glucose mau

(100- 119 mg/dL) bang dwong uong

(117- 126 mg/dL)

26,7mmol/L. . . | 27,0 mmollL 12283
(= 120 mg/dL) | 2126 mgidL) :

Glucose mdu sau dn 2 gio: | o

La thir nghiém don gian, tién hanh dinh luong glucose huyét twong sau khi bénh
nhén 4n 2 gid, bira an c6 khoang 100 g carbohydrat cing véi cac thanh phan khac.
Glucose huyét trong > 11,1 mmol/L 14 chi diém cta PTD. Gia tri < 6,7 mmol/L dugc
xem nhu binh thudmg. Mgc dit thir nghiém don gian nhung rat khé dé kiém soat thanh
phin bira an, thoi gian bira &n va su hdp thu thirc an. A

Nghigm phdp ting glucose mdu bing dwong udng (Oral glucose tolerance
test- OGTT)

Nghiém phép nay duoc ding dé khing dinh chin doan PTP & nhimg ngudi c6
glucose huyét twong khi d6i cao hon binh thudng nhumg nhé hon 7,0 mmol/L. Thir
nghiém bao gbm viéc dinh lirgng mot loat cac ndng do glucose huyét twong & céc thoi
diém trudce va sau udng glucose.

Chudn bi bénh nhdn:
— Khoéng tién hanh nghiém phap & nhimg bénh nhén c6 bénh 1y cép tinh.
— Khéng dung cac thubc nhém glucocorticoid, thube loi niéu, thudc chen beta

giao cam ft nhdt 3 ngay truée khi lam nghiém phap.
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— Bénh nhén nén duy tri hoat dong thé luc binh thudmg, sn ubng binh thuong
(bita an chira it nhét 150 g carbohydrat) 3 ngay trudc khi 1am nghiém phap.

— Nghiém phap nén tién hanh vao budi sang sau khi bénh nhan da nhin &n 10 dén
16 git. Nghi ngoi 30 phut trede khi tién hanh nghiém phap. -

Tién hanh nghiém phdp:
— LAy méu dé dinh luong glucose lic déi.

— Cho bénh nhan udng 75 g glucose hoa trong nudc trong vong 5 phit; dinh
luong glucose mau & cac thei didm 30, 60, 90 va 120 phut sau ubng. Tré em udng 1,75
g/kg can ning. Trong thoi gian 1am thir nghiém, bénh nhén nghi ngoi, khong hut thubc.

O nguoi binh thuong, glucose mau tang lén dén khoang 8,3 mmol/L (150 mg/dL)
trong vong 30 dén 60 phut sau uong va sau d6 giam xudng do sy bai tiét insulin dudi tac
dong kich thich cua sy gia ting ndng d6 glucose mau. Ndng do glucose mau c6 xu
hucmg glam xuong thap hon glucose mau khi déi mot it trude khi tac dung cta 1nsulm
mét di rbi sau d6 tr& vé binh thudng trong khoang 3 glo O bénh nhan PTD, nong do
glucose mau ting cao hon & ngudi binh thudmg va trd v& mic d6 trude khi ubng mot
cach cham chap Nong do glucose huyét tuong > 11,1 mmol/L ¢ thoi diém 2 h va mot

A D +hi A L"..;} oan l.\ nToN
thoi du..xu nao do ti 0dén?2 g10 tni GUQC Cnan qoan 1a Uio.

w
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o
o

N&ng d6 glucose mau (mg/dL)

0 1 2 3 4 5
Théi gian sau uong glucose (gi®)

Hinh 2.3. Bu¢ng cong dung nap glucose & ngui binh thwdng va ngudi BTD

Bang 2.4. Cac gi4 trj chan doan cia OGTT theo khuyén co clia WHO (1985)

Glucose mau toan phin Glucose huyét twong mmol/L(mg/dL)
mmol/L{mg/dL)
. Tinh mach Mao mach Tinh mach Mao mach

bTD
Khi déi | 26,7 (120) 26,7 (120) 27,8 (140) 27,8 (140) N
Sau 2h | 210,0 (180) 2 11,1 (200) z 11,1 (200) -1 211,1(200)
IGT ‘
Khi doi | <6,7 (120) <6,7 (120) <7,8(140) <7,8(140)
Sau 2h | 6,7 (120)- <10,0 (180) | 7,8 (140)-<11,1 (200) | 7,8(140)-<11,1(200) | 7,8 (140)- < 11,1 (200)
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Nghi¢m phdp ting glucose mdu diwong tiém tinh mach (Intravenuos glucose
tolerance test- IVGTT)

Puoc tién hanh & nhimg bénh nhén kém hap thu hay khéng c6 kha ning dung nap
carbohydrat duong uong Tiém tinh mach glucose véi lidu 0,5 g/kg c4n ning. Dinh lugng
glucose mau 10 phut 1 lan trong vong 1 gid. Thudng dinh lugng ca insulin kem theo.

Bang 2.5. Tiéu chuan chan doan DTD

Glucose huyét twong

8Tb
Glucose khi déi* 2 7,0 mmol/L (126 mg/dL)
2 gi¢r sau th&r nghiém dung nap glucose dudong ubng 211,1 mmol/L (200 mg/dL)

75 g* (75 g oral glucose tolerance test) hodc glucose mau
ngau nhién khi cd triéu chirng clia BTD*

DTD thai nghén:

Sang loc: (1 gior sau 50 g OGTT) 27,8 mmol/L (140 mg/dL)

Chan doan (100g OGTT)(it nhat 2 gi4 trj bat thuwdng)

Lic doi 25,8 mmol/L (105 mg/dL)

1gio 210,6 mmol/L (190 mg/dL)

2 giy 29,2 mmol/L. (165 mg/dL)

3 givy 28,1 mmol/L (145 mg/dL)

Giam dung nap glucose (Impaired glucose tolerance- IGT)

Luc doi < 7,0 mmol/L (126 mg/dL)

Va2 gi& sau 75 g OGTT* 7,8-11,1mmol/L. (140-200 mg/dL)
Glucose mau khi déi khdng binhk thuérng (impaired fasting

glucose- IFG) 6,1-6,9 mmol/L (110~ 125 mgldL)
Lac déi*

* Phai duoc khing dinh bang xét nghiém lai
4.4.2. Cdc xét nghi¢m phin bigt DTD typ 1 va typ 2
Dinh lwong insulin

Nguoi binh thuwdng khi d6i ndng do insulin trong khoang 10-20 pU/ ml. Ngudi
béo phi khi doi msulm > 30 uwU/ ml. Bénh nhén DTD typ 1 insulin thip hoac khong co
PTD typ 2 thé béo ndng 6 insulin hodc cao hon ngudi béo hodc binh thudng.

'F Binh luwong peptid C

Luong peptid C twong duong véi lugng insulin do tuy bai tiét. Viéc dinh hrong
peptld C c¢6 tac dung phén biét DTD typ 1 véi typ 2. O nhimg bénh nhin PTP duoc
didu tri bang insulin, viéc dinh lugng peptid C cho biét luong insulin trong mau cé
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ngudn gbc ndi hay ngoai sinh. Peptid C ¢6 thé dinh luong khi d6i, sau bita an chuén hay
sau khi kich thich bing glucagon; tit ca déu c6 gia tri danh gi4 chirc nang cta té bao B
tuy ndi tiét.
Nghiém phdp glucagon: Tiém tinh mach 1 mg glucogon khi d6i, sau 6 phit iy
mau dinh lugng peptid C.
Bang 2.6. Y nghia ctia ndng d6 peptid C trong thir nghiém glucagon

Trang thai co ban Sau tiém glucagon 6 phit Y nghia
>1,8 pg/L (0,5 nmol/L) >2,9 ng/L(0,8 nmol/L) bTD typ 2
<0,7 ug/L (0,2 nmol/L) <1,0 pg/L (0,3 nmol/L) PTOtyp 1
0,7-1,8 ng/L. Khéng tang Khéng dwa ra duoc két luan nao
(0,2-0,5 nmol/L)

4.4.3. Cdc xét nghig¢m theo déoi PTD
Glycohemoglobin

Hb nguoi trudng thanh binh thudomg bao g6m HbA (95-97%), HbA, (<3%) va HbF
(< 1%). Mot lugng nho HbA bi glycosyl hoé tao thanh glycohemoglobin. HbA, dugc tao
thanh do sy glycosyl hod nhém amin tu do ctia valin & ddu N tan cta chudi beta véi cac
carbohydrat khac nhau. Ngoai ra su glycosyl hoa con xay ra & cac nhdm amin tu do khac
trong phén ttr Hb. T4t ca c4c loai Hb bi glycosyl hoa dugc goi 1a glycohemoglobin.

: . A 4 '8an pham
Glucose + NH2.R _Ki_, Schift _K:  san phdm & trung g[:an héa - -—-—»Kz S4n phdm tan

" base "~ Amadori . G ycosyl R Glycosyl hoa
H O  H NHR. CH-NHR
\/ v \ // P
C g . €=0.

| : I :
(CHOH), + NH,-R .%-—-—((:HOH)4 == (CHOH),- —

CH,0H ~ CHOH CH,OH

Hinh 2.4. Sy hinh thanh cac san ph&dm glycosyl ho4

HbA, binh thuong tir 5-7%, bao gom HbA ., HbA;, va HbA .. HbA gan vm
fructose 1,6-diphosphat tao HbA ), gan Vi glucose-6-phosphat tao thanh HbA 0, gin
v6i fructose-6-phosphat tao HbAjp, gin véi glucose tao HbA .. HbA |, chiém 75 8§0%
lugng HbA| (4-6%). Bénh nhan BTD c6 ty 1¢ HbA, cao hon binh thudng. Doi sbng cua
hdng ciu binh thudng 1a 120 ngay, phan tng glycosyl hoa xay ra ty 1& thuan \ nong
d9 glucose trong mau, vi vay xét nghiém ty 1€ HbA; hay HbA, la chi diém cho nong do
glucose mau trung binh trong giai doan 2 thang trudc d6. Py la xét nghiém hitu ich cho
viéc theo ddi diu tri bénh nhan PTD, du bao nguy co bién chimg.
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Béng 2.7. Danh phép cla cac loai glycohemoglobin

HbAo 90% Phén HbA khéng bj glycosyl hoa
HbA, 5-7% | HbA bj glycosyl hoa nhom amin ty do cla valin & dau N
- HbA,, tan cla chudi |

glycosyl hoa v¢i fructose 1,6-diphosphat

HbA 1o ' glycosyl hoa v&i glucose -6-phosphat
- HbAyp glycosyl hoa vdi fructose -6-phosphat
- HbA, glycosyl hoa vé&i glucose, chiém 75-80% HbA1

[

C6 rét nhiéu phuorng phap khac nhau dimg dé do ty 18 HbA,: sic ky 4i luc, sic ky
trao doi ion, dién di, mién dich. Gia tri quy chiéu phu thudc vao phuong phap xét
nghiém va ho4 chét thudc thu.

Céc bénh 1y vé& Hb c6 thé 1am cho cac két qua xét nghiém vé glycohemoglobin sai
1&ch vi cac Hb bénh 1y ¢ thé anh huong dén phuong phéap xét nghiém. Hon nita, cic
bénh ly nay thudng gy giam sinh héng ciu hay tan huyét, din dén kho c6 thé phan tich
két qua ciia xét nghiém glycohemoglobin. Trong cic truong hop nay, ching ta cé thé
dung xét nghiém fructosamin dé thay thé.

Fructosamin

Céc protein huyét thanh gin véi glucose trong phan tmg glycosyl hoé tao
fructosamin. Vi albumin 13 protein ¢6 nhiéu nhét trong huyét thanh nén sy do ludong
fructosamin cht yéu 13 do lwong albumin bi glycosyl hod. Thoi gian ban huy cua
albumin 13 2-3 tudn nén fructosamin 13 xét nghiém danh gia su kiém soat néng do
glucose trong khoang 3 tudn trude d6

Microalbumin ni¢u

DTD gy ra nhing bién dbi & than din dén bénh thin do DTD. Bién chimg nay
hmh thanh trong nhiéu nam va c6 thé 1am chim sy tién trién cta né bang su kiém so4t
tbt ndng @ glucose mau. Diu hiéu sém cla bénh than trong PTD 1a su ting bai tiét
albumin trong nudc tiéu. Sy dinh luong microalbumin niéu cho phép chin doéan bién
chimg than giai doan sém, trudc khi xuét hién protein niéu. Némg d6 albumin niéu vi
iong tir 20 dén 300 mg/24 gid, protein niéu> 0,5 g/24 gio. -

Khuyén cdo sang loe DPTD

— Ngudi 16n khong c6 triéu chimg, khdng mang tha1 glucose méu khi déi duoc
ding hiéu hon 13 OGTT.

— Sang loc tAt ca ngudi 16n tir 45 tudi trd 1én it nhat 3 ndm 1 lan.

— Nguoi 16n, khong triéu chimng, khong mang thai vdi it nhét mot trong cac biéu
hién dudi dy phai xét nghiém & lta tudi tré hon va tan sb nhiéu hon:
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Béo phi (BMI >27 kg/m?).

Thé hé thi nhét cta gia dinh c6 ngudi DTP.
Nhém chiing ngudi cé nguy co cao.

Sinh con > 4 kg.

C6 tién st DTD thai nghén.

Tang huyét ap.

HDL < 35 hoac triglycerid > 250 mg/dL.

+ 4+ 4+ + o+ o+ o+ o+

IGT hay IFG & lan xét nghiém trudc.

— Phu nif c6 thai: 50g OGTT véi két qua sau 1 gid & tudn thir 24-28 ctia thai ky
(néu trudc d6 da bi DTD thai nghén, nén xét nghiém sém hon). Néu sang loc so bd
dwong tinh, 1am tiép 100g OGTT 3 gio.

5. HA GLUCOSE MAU (HYPOGLYCEMIA)

Nbng db glucose mau binh thuong dugc didu hoa trong gidi han rat hep, phan anh
su phy thudc hoan toan cla ndo vao glucose cho Lnuyen hod cung cép ning lugng.
Ngudi khae manh binh thudng c6 ndng @b glucose huyét tuong tir 60-90 mg/dL (3,3-5,0
mmol/L) sau m6t dém nhin déi, chi ting nhe 1é€n dén 120-130 mg/dL (6,7-7,2 mmol/L)
sau mot bira an hdn hop. C6 mot hé théng diéu hoa dé dam bao su hing dinh ni méi
cua glucose, rdi loan hé théng nay c6 thé din dén giam glucose mau, mirc d9 trim trong
da géy ra tham hoa hodc céac biéu hién nhe nhang lam bo qua sy chd y 1dm sang. Céac
triéu chitng khong dic hidu cua giam glucose mau gy khé khan cho chin doan. Tuy
nhién, nhitng tién bd trong hidu biét vé& co ché didu hoa glucose & mic d sinh 1y va

mttc d6 phan tir cung cp cac phuong tién hitu ich gitip cho cic nha 14m sang chdn doan ,

dugc nguyén nhin cla ha glucose mau.

5.1. Binh nghia

Nong d6 glucose huyét tuong dudi 50 mg/dL (2,8 mmol/L) & ngudi lém dugc xem
nhu ha glucose mau, tuy nhién khdng xéc ldp dugc mdt gia tri tuyét dbi nao mot cach
tin cdy. Phy nit khoé manh c6 thé ndng do glucose xudng toi 25-30 mg/dL (1,4-1,7
mmol/L) sau 72 gi® nhin d6i, nhiéu khi tré so sinh glucose huyét tuong thap den 30
mg/dl (1 7 mmol/L) van binh thudmg. Tuy nhién, phan 16m céac tac gia nhat tri ring tré
em c6 ndng d6 glucose huyét tuong dudi 50 mg/dL nén dugc theo ddi cin thin, chin
doén va can thidp diéu tri nén bit déu & ndng d6 dudi 40 mg/dL (2,24 mmol/L).

Vi no khong c6 kha nang du trit glucose cling nhu kha ning tan tao glucose,
ning lugng cung cip cho hoat dong ctia ndo phén 16n do glucose tir méu cung cép. Téc
do van chuyén glucose qua hang rao mau nio béi GLUT1 (Glucose Transporter 1) cao
hon tbc d6 chuyén hoé glucose & néo trong didu kién binh thudong. Khi ndng d6 glucose
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méu giam xudng dudi mirc dé béo dong, toc dd van chuyén glucose vao ndo giam. Su
giam glucose méau lam ndo va c6 thé ca gan tré nén nhay cam, hoat hoa dong thac giai
phéng céc hormon lam ting glucose méu. Ngudng glucose mau giy giai phong céc
hormon géy ting glucose mau & ngudi khoé manh la khoang tir 60-70 mg/dL (3,3-3,9
mmol/L).

5.2. Cdc ddu hi¢u va triéu chimg

Céc triu chimg khong déc hiéu, c6 th8 nhim 14n véi nhiéu triéu chimg co nang
khac gy kho khin cho chin doan. Céc triéu ching cia ha glucose méu chi yéu 12 cac
déu hiéu ctia hé than kinh trung uong va hé than kinh giao cam.

Cdc trigu chuwg thin kinh

Dau dAu, 14 13n, nga lim, mét y thirc, hén mé. Céc tbn thwong nfo khong hdi phuc
hoic tir vong c6 thé xay ra néu ha glucose mau va hon mé kéo dai.

Cdc trigu chirng kich thich thin kink giao cém

Su giam nhanh glucose mau kich thich giai phong adrenalin gy céc triéu chimg
nhur vd md héi, yéu, run rdy, nén, d6i, mach nhanh, khé chiu & ving thugng vi.

Cdc dau hiéu va trigu chirng khdc

Bén canh céc triéu ching thin kinh trung uong va than kinh giao cam, ha glucose
méu cp con ¢ cac déu hiéu khac. Thay dbi huyét déng hoc bao gdbm nhip tim nhanh, tang
hru lugng tim, thay ddi trén dién tim (T det, khoang Q-T kéo dai), c6 thé loan nhip tim.

Céc thay ddi hod sinh tuy thude nguyén nhén gay ha glucose mau.

S.3. Phan loai

Ha glucose méu khong phai 1a mét bénh ma la mot chi diém cho su rdi loan hing
dinh ndi méi caa glucose. Khi ha glucose mau dugc xéac dinh, nguyén nhén cia né phai
duoc tim ra. Ha glucose mau c6 thé phén loai 1am 3 nhém sau: ha glucose mau khi déi
(fasting hypoglycemia), ha glucose mau phan mg (reactive hypoglycemia) va ha
glucose mau do kich thich (induced hypoglycemia).

Mic du cac bénh nhén ha glucose méu khi d6i c6 thé c6 triu chimg sau in, nhimg
bénh nhédn ha glucose mau phan ng khdng bao gidr ¢6 triéu chimg khi déi. Mot cach
thirc khac dé phan biét 1a cac biéu hién 14m sang cua ha glucose mau khi d6i hdu nhu
khong cai thién néu khong c6 can thiép, trong khi bénh nhén ha glucose mau phan tng
ludn khoi khong can str dung thire an.

Ha glucose méu khi d6i 13 sy mét can b.%mg hfmg dinh ndi méi glucose din dén ha
glucose mau khi khong an (d6i). Ha glucose méau khi déi lu6n 1 bénh ly.

Trong ha glucose mau phan tmg, bénh nhan c6 triéu chig 1am sang sau #n va
ndng d6 glucose huyét twong lac d6 la dudi 45-50 mg/dL (2,5-2,8 mmol/L). Céc bénh
nhén ha glucose méau phan tmg hiém khi c6 triéu chitg than kinh, glucose huyét tuong
noi chung khéng dudi 40 mg/dL, giai doan ha glucose mau thuémg ngin.

36




Ngudi binh thuong khi d6i, cic hormon va co chit thay dbi de duy tri ndng 46
glucose mau binh thudmg (ngédn chén sy ha glucose mau). Su giam nong do glucose mau
mdt it (giam 5-10 mg/dL) hay lugng calo dua vao giam lam giam nong d9 insulin huyét
twong. Su giam ndng d6 insulin huyét twong 1a thay dbi hormon cha yeu din dén tang
tao glucose & gan va giam st dung glucose & co, mb md, két qua 12 ndng d6 glucose
mau trd vé binh thuong.

Bang 2.8. Phan loai ha glucose mau

|. Ha glucose mau khi déi:
A. Noi tiét: 1. Tang bai tiét insulin ho&c insulin-like factor:
a. khéi u tiéu dao tang bai tiét insulin
b. tang sinh tiéu dao (adenomatosis, ...)
c. céc khdi u ngoai tuy
2. Suy giam cac hormon déi khang v&i insulin:
a. Suy tuyén yén
b. Suy ACTH hay GH
¢. Bénh Addison
B. Gan: 1. Bénh & glycogen
2. Bénh bam sinh thiéu hyt enzym tan tao glucose
3. Hoai t&r gan cép: do déc tb, viém gan virus, hoi chirng Reye
4. Suy tim sung huyét
C. Thiéu hyt co' chét cla sw tan tao glucose:
1. Cé thai, cho con ba
2. Gidmglucose mau nhiém ceton & tré em
3. Suy than man tinh '
4. Suy dinh du’th nang
5. Bénh xird niéu
D. Khéng rd rang: 1. Hdi chirng tw mién insulin
2. Suy giam carnitin hé théng
3. Tang insulin ha glucose mau & tré em.

Il. Ha glucose mau phan &rng: A. Phan (rng chirc nang
B. Thirc an

lll. Ha glucose mau do kich thich: A. Insulin va sulfonylure
B. Do rwou C. Do thuéc
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Glucose mau binh thudng
Hinh 2.5. Su diéu hoa hang dinh n6i mdi glucose khi d6i
5.4. Céc xét nghiém danh gia ha glucose mau

5.4.1. Glucose huyét twong

Su giam ndng do glucose huyét twong 14 tiéu chudn bét budc dé chin doan ha
glucose mau. Nong dd glucose binh thuong tai thoi diém xay ra cac triéu chimg loai trir
ha glucose mau va can phai tim cac nguyén nhén khac.

5.4.2. Insulin huyét twong

Xét nghiém dinh lugng insulin giGp ich cho viéc chén doan tang tiét qua muc
insulin giy ha glucose mau khi d6i. Xét nghiém nay 1a danh gia ban du voi tht ca céc
bénh nhan ha glucose mau khi doi. Nong do insulin sau mot dém nhin do6i nhin chung la
duéi 10 pU/ml, nhung ¢ nguoi béo phi hay sau truyén glucose c6 thé cao hon. Cac
phwong phap mién dich hoé phéat quang (immunochemiluminometric assays-ICMA) déc
hiu véi insulin va khéng cé phan tmg chéo voi proinsulin, dd nhay ¢ mitc dudi 1
uU/ml, nén ndng 9 insulin cao hon binh thuong tir 2-3 pU/ml c6 thé da nhay &€ chin
doan chimg tang tiét insulin.

Nén xét nghiém dong thoi ca glucose huyét twong dé co the phan tich mdi lién
quan voi nongd‘o insulin, t6t nhat 1a trong cing mdt mau mau. Vi ndng d6 glucose mau
c6 tac dung dleu hoa su bai tiét insulin, binh thuomg ndng o glucose mau thip phal
tuong g véi ndng do insulin thip. Trudc day thudng sir dung ty so insulin/glucose dé
danh gia chimg ting tiét insulin (hypermsuhmsm) Binh thuong ty so nay < 0,03
(insulin tmh theo don vi pU/ml, glucose don vi mg/dL). Tuy nhién gia tri chan doan
clia chi sb nay c6 han, chi nén xem nhu mot goi . Khi ca glucose va insulin dugc dinh
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luong dong thdi trong thir nghiém nhin d6i thi kha nang chin doan chimg ting tiét
insulin cua ty so nay téng 1én.

5.4.3. Peptid C

Xac dinh peptid C 13 xét nghiém co ban d& phan biét tang insulin n6i sinh hay ngoai
sinh. Vi insulin va peptid C duoc té bao beta bai tiét véi sb phén tir trong duong nhau, hai
peptid ny c6 tinh mién dich khac nhau, téc d6 thanh thai peptid C chim hon insulin; nén
su ting ndng dd peptid C khi déi 1a chi diém cho su ting bai tiét cua té bao beta.

5.4.4. Proinsulin

Binh thudmg proinsulin chiém dudi 20% tong lwong insulin c6 tinh phan {mg
mién dich trong huyét twong. Trong mdt vai trang thai, bao gdm ca céc khdi u cua tiéu
dao, proinsulin chiém t&i hon 70% . Nhitng bénh nhan suy than va nhimg thanh vién
cua gia dinh méc chimng tang proinsulin lanh tinh, ndng d6 proinsulin ciing ting. Viéc
dinh luong proinsulin khong thé 1 xét nghiém duy nhit chin doan phan biét cac trang
thai bénh 1y nay. Cén luu ¥ 13 proinsulin c6 phan tmg chéo véi peptid C trong hiu hét
cac phuong phap mién dich phéng xa (RIA) dinh lugng peptid C, phuong phap xé4c dinh
proinsulin bang HPLC hay mién dich héa phat quang (ICMA) dac hiéu hon.

5.4.5. Thir nghi¢m nhin doi kéo dai

Xét nghiém déng tin cdy nhit chin doén nguyén nhén ha glucose mau khi déi 14
thr nghi€ém nhin déi kéo dai c6 theo dbi va ki€m soat & bénh vién, cé thé tdi 72 gio.

Nguyén Iy: su hing dinh ndi méi cua glucose duoc duy tri boi hé théng hormon,
trong d6 cd insulin va glucagon. Néu hé thong nay rdi loan, vi du chimg ting tict
insulin, nong d9 insulin mau tang khi glucose mau giam. Viéc nhin ddi téi 72 gid gay ha
glucose mau va nguyén nhéin cia ha glucose mau c6 thé xac dinh dugc bang cach xét
nghiém c4c miu mau trong khi bi ha glucose mau.

Tién hanh:
— Bénh nhén nhin déi, nglrng dung cac thudc.
— Dugc uong cac d6 udng khong cé nang lugng va cafein.

— Bénh nhén nén hoat dong thé luc binh thudng khi thiec.

Dinh luong glucose, peptid C, insulin va c6 thé ca proinsulin 6 gior mét 1an toi
khi glucose mau < 60 mg/dL (3,3mmol/L) thi ctr 1-2 gid 14y mau dé xét nghiém.

— Néu bénh nhan c6 triéu chimg cua ha glucose mau va glucose huyét twong <
45 mg/dL thi ngimg nghiém phap.

— Két thic thu nghiém, dinh luong glucose, peptid C, insuﬁn va c6 thé ca
proinsulin, B-hydroxybutyrat trong cing mdt mAu, tiép theo tiém tinh mach Img
glucagon va dinh lugng glucose sau 10, 20 va 30 phut.
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— Néu nghi ngd suy giam cortisol, GH hay glucagon, c4c hormon nay céan dugc
dinh lueng khi bt ddu va két thic thir nghiém.

— O tré em, thoi gian nhin d6i phu thudc tudi. Ti da 13 12 gio & tré < 1 tudi va
khéng kéo dai hon 24 git & tré 16m hon.
Ddnh gid két qua:
Binh thudng khi glucose huyét twong < 60 mg/dL thi insulin < 6mU/L (36
pmol/L), peptid C < 0,7 pg/L (0,2 pmol/L) va promsulm < 25ng/L (3 pmol/L). Néu

glucose mau giam ma insulin va peptid C 16n hon ho#c bang cic gid tri ndi trén thi goi ¥
¢6 khdi u tiéu dao (insulinoma).

Néu trong vong 72 giér ma glucose huyét tuong khong giam xubng duéi 45 mg/dL
(2,5mmol/L) va insulin < 6mU/L (36 pmol/L), peptid C < 0,7 pg/L (0,2 pmol/L) thi loai
trr insulinoma.

5.4.6. Cdc xét nghiém khdc

. Céc thir nghiém udng arginin hay leucin, tiém tinh mach tolbutamid, glucagon
hay canxi nhin chung c¢6 it gia tri trong chan doan phén biét.

Glucagon ndng dd cao 14 yéu t kich thich bai tiét insulin truc tiép. Cac khéi u té
bao tiéu dao dic biét nhay trong dap tmg voi glucagon in vitro. Bénh nhén insulinoma
c6 thé tang bai tiét qua muc insulin sau tiém tinh mach 1mg glucagon. Ndng db insulin
t6i da sau tiém 5 phut binh thudng 14 duéi 150 pU/ml, mdt sé bénh nhan u tidu dao cé
thé c6 néng dd 16m hon gidi han trén vai lan.

6. CAC ROI LOAN CHUYEN HOA CARBOHYDRAT BAM SINH

6.1. Bénh & glycogen (Glycogen storage diseases)

Bénh @ glycogen bao gém mot nhém céc rdi loan di truyén do thiéu hut mot hay
nhiéu enzym lién quan dén chuyén hoéa glycogen. Cac bét thudmg nay cé thé biéu hién
nhu cac bénh ly cta gan, tim, co xuong. C6 hon 10 typ bénh, tuy nhién mdt sb typ rat
hiém gap.

Typ I hay bénh von Gierke 14 mdt trong cac rbi loan hay hip nhét. Nguyén nhan
do thiéu hut hodc khdng cé glucose -6-phosphatase & gan. Tré méc bénh thip bé, bung
rit to do gan to, giam glucose mau nang, tang acid lactic mau, ting lipid méu. C6 thé
chan doan bang thir nghiém tiém glucagon hodc epinephrin.

Chén doan x4c dinh tAt ca cac typ bénh phai dua vao do hoat d§ enzym ctia md
thiéu hut va sinh thiét mé ton thuong.
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Bang 2.9. Cac bénh & glycogen

Typ bénh Enzym thiéu hyt Biéu hién lam sang

1 (Bénh von Gierke) Glucose-6-phosphatase Gan réf to, ha glucose mau nang,
nhiém toan acid lactic, tang lipid
mau, cham I&én

Il (B&nh Pompe) A-1,4-Glucosidase Tré em: tim to, yéu co, chét sém
Ngudi lon: yéu co

{If (Bénh Cori) Amylo-1 ,6-§3lucosidase Gan to, yéu co, ha glucose mau
(enzyme cat nhanh)

IV (Bénh Andersen) a-1,4-Glucan: a-1,4-Glucan, | Gan to, xo gan, ch&m lén, chét sém
6-glucosyl transferase (enzym :

gén nhanh)

V (Bénh McArdle) Phosphorylase co Chuét rut sau tép'thé duc, mét ntra
s6 bénh nhan c6 myoglobin niéu

V1 (Bénh Hers) Phosphorylase gan Gan to, biéu hién lam sang nhe

VIl (Bénh Tauri) Phosphofructokinase co Chudt rut sau tap thé duc, mét sé
bénh nhan cé myoglobin niéu

Vil Adenyl kinase Co ciing, mét nuwéc, catecholamin
niéu cao, chét khi con au tho

IX Phosphorylase b kinase Gan to, ndng d6 glycogen trong gan
tang

X. A Kinase phuy thuéc AMP vong | Ganto

6.2. Réi loan chuyén hod galactose

Réi loan chuyén hoa galactose (galactosemia) 12 mot bénh di truyén hiém gap,
bénh nhéan khéng chuyén héa duoc galactose do thiéu hut hodc khong cé mdt trong ba
enzym chuyén hoa galactose. Ba enzym d6 la galactokinase, galactose-1-phosphat
uridin tranferase va UDP galactose-4-epimerase. Bénh galactosemia cb dién 1a do thiéu
hut transferase.

Thiéu hut galactose-1- phosphat uridyl transferase

Vi galactose c6 trong thanh phén lactose clia sita, nén tré bj galactosemia cb dién
duoc chin doan khi con nhil nhi. Sau khi &n sita, xuét hién ndn, tiéu chay, xo gan, duc
thity tinh thé, chAm phat trién tinh than. Tré chdm 16n va c6 thé tr vong néu khong duoc
diéu tri bang sita nhén tao khong chira lactose.

Chin doan galactosemia dwa vao sy phat hién galactose trong nudc tidu hodc
huyét thanh, khing dinh chin do4n bang do hoat do glactose-1-phosphat uridyl
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transferase trong hong cau Chuong trinh sang loc galactosemia dya trén do hoat do
transferase trong héng cau.

Thiéu hut UDP galactose-4-epimerase '
R&i loan rat hiém gap, biéu hién 14m sang tuong tu nhu thiéu hut transferase.
Thiéu hut galactokinase

Biéu hién chi yéu ctia bénh 13 dyc thuy tinh thé do lang dong galactitol & thé thuy
tinh. Chan doan x4c dinh: khong c6 galactokinase trong hong cau va hoat d9 transferase
binh thuong.

6.3. Réi loan chuyén hos fructose

Fructose c6 thé xuét hién trong nudc tiéu sau an hoa qua, mét ong, Xi 10, truong
hop nay khong c6 y nghla lam sang. Fructose ¢6 trong nude tidu bénh nhan rdi loan
chuyen hoa fructose do thiéu hut enzym cin thlet cho chuyen héa fructose. C6 ba nhom
rbi loan chuyén hoa fructose, tit ca déu di truyén 13n nhidm sic thé thuong.

Khong dung nap fructose do di truyén do thleu hut enzym fructose 1-phosphat
aldolase, gay @ dong fructose- 1 -phosphat trong té bao. Khi 4n hoa qua hoéc san pham
chtra dudng saccarose, tré xuat hién nén, giam glucose mau, gan to, chim lén. Chén
doan dya vao tim thiy fructose trong nuéc tiéu, gidm glucose va phosphat mau sau khi
lam thir nghiém dung nap fructose dudng tinh mach.

Thiéu hut fructose-1,6- -diphosphatase, enzym cAn thiét cho chuyén pyruvat thanh
glucose, lam tré giam glucose khi d6i, nhiém acid lactic, gan to, tién luong rit x4u.

Fructose niéu (Fructosuria) 1a bénh lanh tinh do thiu hut fructokinase cia gan,
dic trung boi su ting cao fructose mau va nudc tiéu sau khi in fructose hodic saccarose.
Piéu quan trong la khong duogc nhim 14n réi loan nay vdi dai duong. Pinh lugng
glucose bang céc k¥ thuit dic hidu hodc khong dic hidu dé x4c dinh d6 1a fructose hay
glucose c6 thé hiru ich.

6.4. Bénh & mucopolysaccarid (Mucopolysaccharide storage diseases)

Mucopolysaccharid 13 thanh phan ciu tric cta sun, xwong, da, cdc md lién két
khéac. Chu tao gém rat nhiéu céc don vi 1a cac disaccarid (hexosamin va acid uronic,
hexosamin thuong acetyl hoa va gin nhém sulfat). Ching dugc thoai héa boi cac enzym
cua lysosom.

Bénh {r mucopolysaccarid (Mucopolysaccharidoses) 13 c4c réi loan di truyén do
thifu hut mot hoic vai enzym thoai héa cua lysosom. Mucopolysaccarid
(Glycosaminoglycan) tich tu trong cac md khac nhau va bai tiét trong nuéc tiéu. Ba nhom
mucopolysaccarid c6 lién quan 1 dermatan sulfat, heparan sulfat va keratan sulfat.

Hoi chimg Hurler 13 nguyén miu cho cic bénh mucopolysaccarldose Bénh tién
trién nang né véi dac diém duc gidc mac, tir vong thuomg truée 10 tudi. Tré bj bénh 0
bd mit tho, bAt thudng xuong, chdm phat trién va gan lach to. Xét nghiém bao gom
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sang loc mucopolysaccarid niéu, dinh luorng acid hexuronic, dién di xac dinh céc thanh
phin mucopolysaccarid nudc tiéu. Chén doan xéc dinh bang truc tiép do hoat dd enzym
nghi nghd trong bach ciu hodc nguyén bao soi nudi chy.

7. CAC KY THUAT PHAN TiCH GLUCOSE

7.1. Phén tich glucose huyét twong va dich nio tiy

7.1.1. Méu b¢nh phim

Trong qué kh, dinh lugong glucose thuémg st dung miu mau toan phin. Ngay
nay, huyét thanh hodc huyét twong 1 cac loai miu dugc lya chon. Tuy nhién, viéc st
dung mau toan phén lai tré nén quan trong vi cac thiét bi do duomg huyét tai nha dung
méu toan phan. Glucose huyét thanh hodc huyét tuong cao hon mau toan phan 10 dén
15% vi su khéc nhau v& ham lugng nude giita hai loai miu bénh pham. Glucose phén b
déu giira t& bao méau va huyét twong, nhung mau toan phdn véi hematocrit binh thudmng
chi chira khoang 80% lugng nude khi so sanh véi cliing mot thé tich huyét twong.

C6 mét vai wu thé cua viée st dung huyét thanh hay huyét tuong dinh luong
glucose so v&i mau toan phin. Truée hét, huyét thanh va huyét twong thich hop cho cac
k¥ thuat tw dong. Tiép nita, hematocrit khong anh hudéng dén glucose huyét thanh hay
huyét twong, trong khi su ting hematocrit 1am giam glucose mau toan phén do lwong
nudc trong mau giam. Hong cau ciling chira cac chét khtr khong phai glucose khac, cé
thé anh huémg dén viéc dinh luong glucose dung phuong phép khu. Cubi cung, sir dung
huyét twong hay huyét thanh khong can chét bao quan.

Trong méu toan phan, glucose bi chuyén hoéa bdi héng cdu, bach ciu, tiéu ciu va
bét cir vi khudn nao nhidm vao, vi vay néng d6 glucose gidm véi tbe dd 12%/gidr & nhiét
do phc‘mg. Qua trinh dudng phén cé thé bi uc ché béng cach cho thém sodium fluorid

vao mAu bénh phidm. Cac ion fluorid tic ché enzym : enolase va fructose-1 6-

dlphosphatase ngin chin qué trinh dudng phan. Chiing con tic ché dong mau bang cach
gin canxi, nhung dong mau c6 thé xay ra sau vai gid. Do véy, hdn hop fluorid- oxalat
thudong dugce dung. lodoacetat cling cé thé dwoc dung nhu tic nhan chéng phén hiy
glucose. N6 trc ché phosphoglyceraldehyd dehydrogenase cia qua trinh dudong phén.
V6i cac chét bao quan nay, glucose 6n dinh 24 gid trong mau toan phan & nhiét dd
phong. Céc chét bao quan nay cé thé wrc ché mot s6 phan ting enzym, 1am cho mau bénh
ph&m khong thé dung cho mét sb xét nghiém khac, vi du dinh luong uré bang phwong
phép urease.

Khi khéng ding chét bao quéan, huyét thanh hogc huyét tuong cin dugc tach khoi
té bao trong vong 1 gi¢r sau khi ldy mau. Sau khi tach, glucose trong huyét thanh hoic
huyét twong én dinh t&i 8 gir & nhiét dd 25°C va 72 h & 4°C néu mAu khong con té bao
va khéng nhiém vi khudn.




Huyét thanh hodc huyét tuong mau tinh mach dugc st dung cho phén tich
glucose. Khi do6i, glucose trong mau mao mach va ddng mach cao hon trong méu tinh
mach khoang 0,2 mmol/L. Khi miu bénh phdm dwoc 14y 15 dn 90 phut sau thir nghiém
carbohydrat, néng d6 glucose mau mao mach cao hon méu tinh mach 1,8 mmol/L. Vi
vdy, mau cin duoc thu thap tir mdt ngudn duy nhét trong thir nghiém dung nap glucose.

Vi DNT thudng nhidm khuin hoac c4c té bao khac, ludn phai dinh lugng glucose
ngay hodc phai bao quan véi chit chéng phan hiy duong.

7.1.2. Cac phwong phdp
C6 thé str dung ciing mot phuong phép dé dinh lugng glucose trong méau va DNT.

Céc phuong phép dinh lugng ¢ thé dwoc xép thanh 2 loai: héa hoc va enzym.
Phuong phap enzym dic hidu hon phuong phép héa hoc. Phan 16n cic phwong phép héa
hoc hién khong con dugc sir dung vi thidu dic hiéu, chim va khoéng hiéu qua, nhung s&
duoc trinh bay tom tit d& gidi thiéu lich str. : .

Phuwong phdp héa hoc .

Oxy hida khir: cac phuong phap héa hoc cii dua trén ki thuat oxy hoéa khir. Trong
mai tredmg kidm, glucose khir ion ddng hai (Cu™) thanh ion ddng mét (Cu®). Trong mdi
trudng kiém, dang enol cua glucose chiém uu thé, lién két d6i va dién tich 4m c6 mit
trong anion enol 1am glucose 14 chét khir. Vi glucose, fructose va mannose chi khac
nhau & nguyén tir carbon thir hai, tit ca ching ddu tao ciing dang enendiol va déu dugc
do bang cic phwong phap dwa trén tinh khir cta glucose. Cac chit khir khong phai
dudng nhu acid uric, acid ascorbic va creatinin ciing s& dugc do khi dung phuong phap
nay. Su khac nhau vé d6 dac hiéu cua phuong phap khir phu thudc vao chét nhiéu duoc
loai bd hiéu qua nhu thé_néo khi khit protein va mau sinh ra ctia phan ting.

Trong phwong phap Somogyi-Nelson, protein duoc két tua bing bari hydroxid va
kém sulfat, chit sinh mau trong thubc thir 13 arsenomolybdat bj khir thanh hop chit
molybdat mau xanh da troi boi ion Cu’. Pay 1a k§ thuat oxy héa khir dic hidu nhét vi
acid uric va creatinin d6 duoc két tha véi protein. Phuong phap Folin-Wu str dung dich
loc acid tungstic va thudc thir mau phosphomolybdat nhung thiéu dic hiéu vi cac chét
khir khac khéng phai dudng co trong dich loc. Trong phuong phép ferricyanid kiém,
glucose khir ferricyanid mau vang thanh ferrocyanid khdng mau, dugc dung dinh lwong
glucose trong cac may ty dong nhung van bi nhifu boi chét khir.

A-toluidin 1a phuong phép héa hoc dic hidu nhét, tuy nhién rit doc do A-toluidin
hién dugc xem la chit giy ung thu.

Phwong phdp enzym

Céc phuong phap enzym sir dung céc enzym lam thudc thir dé tang tinh dic hidu
phan tmg véi glucose. Cac phuong phdp nay dinh lugng glucose thuc chir khéng phai
céc chat khir. P4y 1a cac phuong phap phd bién nhit dang duoc sir dung hién nay vi tién
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hanh nhanh va don gian, d& dang tw dong héa, sir dung mot lugng nhé mau va dic hisu
cao. Ba phuong phép enzym la hexokinase, glucose oxidase va glucose dehydrogenase,
trong d6 hexokinase dugc xem la phwong phép quy chiéu.

Phuwong phdp Hexokinase:
Nguyén li ctia phuong phép:

Hexokinase
Glucose + ATP  — Glucose-6-phosphat + ADP

G6PD
Glucose-6- phosphate +NADP" — 6-Phosphogluconat + NADPH + H+

Hexokinase (HK) xtc tac phan tmg phosphoryl héa glucose bdi ATP tao glucose-
6- phosphat va ADP. Phan tmg thtr hai glucose-6-phosphate dehydrogenase (G6PDH)
Xuc tac sy oxy hda glucose-6-phosphat béi NADP* dé tao NADPH Su tang mat do
quang NADPH dugec do tai buorc song 340 nm va ty 1¢ thuan véi ndng dd glucose trong
mau thtr. Khi G6PDH ctia ndm thi coenzym su dung la NADP", khi G6PDH cua vi
khuan thi NAD" duoc sir dung.

Phuong phép quy chiéu HK sir dung dich loc khong chia protein lam mau th,
nhung phuorng phép nay mét nhiéu thoi glan dabi véi cong V1ec thudng quy. Huyét thanh
hoic huyét twong c6 thé st dung truc tiép véi vide tring mAu tai buéc song 340 nm dé
hiéu chinh cac chét nhidu hip thu 4nh sang tai 340 nm. Pé tiét kiém thoi gian, nhiu
phong xét nghiém khong chay mau tring, vi vay két qua dat dugc cao hon so vdi
phwong phap quy chiéu mot chut.

Su két hop tinh dic hiéu ciia HK va G6PDH han ché cac yéu t§ nhidu carbohyrat

khic. HK phosphoryl héa ca fructose va mannose nhung céc duong nay cé trong mau

v6i ndng do khong dt cao dé gy nhidu.

Huyét tan anh huong dén phuong phap nay vi hdng cu c6 G6PDH va 6-
phosphogluconat dehydrogenase, ca 2 enzym sit dung NADP" lam co chit. Phan 16n
cac phuong phap hi¢: nay dung enzym vi khuan dé giam nhifu do huyét tan. Ca huyet
tuong va huyét thanh cé thé sir dung 1am mAu thir. Sodium fluorid va céc chét chong
dong nhu heparin, EDTA, oxalate khong anh huorng dén phuong phép. Viéc tring miu
thuorng bi bé qua s& gy anh hudng nhidu khi miu huyét tan 3, vang da, duc. Nhuoc
diém chinh cta phuong phép 13 gi4 thanh cao.

Phuong phép HK ciing c6 thé sir dung mdt chét chi thi nhu phenazine methosulfat
(PMS) va iodonitrotetrazolium (INT) dé mét do quang c6 thé do duge & viing kha kién. INT
bi khir béi NADPH d tao san phim mau c6 do hip thu 4nh sang cyc dai tai 520nm.

Phuwrong phdp glucose oxidase

Glucose oxidase
B-glucose + 02 — D-Gluconic acid + H,0,
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Glucose oxidase (GOD) dic hiéu cao v6i beta-glucose. Dung dich glucose trong
nuéc & trang thai cin bang chira 1/3 alpha D glucose va 2/3 beta D glucose. Vi vy, diéu
quan trong la dung dich glucose chuén st dung trong phuong phap nay can it nhét 2 gid
dé dat trang thai cAn bing. Vi beta glucose bi oxy héa boi glucose oxidase, alpha
glucose chuyén thanh dang beta boi dinh lujt khdi luong. Phuong phéap glucose oxidase
d6i khi chita enzym mutarotase dé lam nhanh tién trinh ndy. Nong do glucose ty 1&
thuan véi luong oxy tiéu thu hoac H,O, sinh ra, c hai c6 thé do dugc.

H,0, c6 thé do bang cach kep ddi v6i phan tng chi thi peroxidase.
H,O, + Chét sinh mau dang khtt — Chét mau dang oxy hoa + H,O

Phan mg nay kém dic hiéu so vdi phan Ung glucose oxidase. Nhiéu chét khir
trong huyét thanh nhu acid uric, acid ascorbic, bilirubin va glutathion tc ché phan ung
boi canh tranh voi chét sinh mau trong phan tng véi H,0,; do d6 lam két qua thip gia
tao. Cac chdt nhudm nhu 3-methyl-2-benzolinon hydrazon (MBTH) cung véi N,N-
dimethylaniline (DMA) (phuong phip Gochman) hoZc 4-aminophenazon cung véi
phenol (Phuong phap Trinder) 1a it bi nhiéu boi creatinin, acid uric, hodc hemoglobin.
Céc két qua thip cé thé gap néu phan tmg nhifm catalase vi catalase phan huy HyO».

A
Thuén loi chinh ctia “huong nhqn n'l"r‘ncp oxidase la gla thanh ﬂ'mn

H,0, tao thanh tir phan img xvc tac bai GOD cé thé do bing nhidu k¥ thuat khac
nhau. Trong phuong phép st dung héa chit khd (Vitros 250, Ortho Clinical
Diagnostic), H,O, phéan tmg vé&i chét sinh mau tao san phim mau. Cudng d mau dugc
do & budc séng 540 nm bang anh sang phan xa.

Nhidu thiét bi cham séc tai chd (POCT-point of care testing), bao gdm ca may do
khi mau, str dung phuong phdp GOD dinh lugng glucose. Trong cac thiét bi nay, cathod
bac va anod bach k1m dugc bao quanh bai dung dich dién ly va nhiéu 16p méang tal du
nho. Mang nay bao gdm mét 16p ngoai thim glucose, 16p giita chita GOD dugc cb dinh,
16p trong thdm véi hydrogen peroxid. H,O, duge vén chuyén qua mang trong t6i dién
cuc duong bach kim va dugc oxy hoéa. Dong dién sinh ra ty 1€ thudn véi lugng HyO,, vi
vay ty 1€ v6i lugng glucose trong mau thir. P& hoan thanh mach dién, phan tmg & cuc
4m chuyén hai Ag" (AgCl) thinh Ag v6i mdi phan tr HO; bi oxy hoa.

Phwong phdp glucose dehydrogenase (GDH)

Nguyén ly:
GDH
B-D-Glucose + NAD® — D-Glucono-A-lacton + NADH + H
Mutarotase dugc cho vao hén hop phan tng dé chuyén dang alpha sang beta.
Phan tmg duoc do tai 340 nm dudi dang ddng hoc hodc do dieém cudi. GDH dugc phin
lap tir Bacillus cereus rit dac hidu véi glucose, két qua cua phuong phép nay tuong
dong véi phuong phap HK.
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7.1.3. Glucose dich ndo tuy

Nbng d9 glucose dich ndo tay (DNT) khoang 60-75% trong huyét tuong (2,2-3,9
mmol/L). Glucose DNT cén bang véi huyét twong, tuy nhién thip hon huyét tuong vi
glucose duogc sir dung boi hé than kinh trung wong va vi su vén chuyén tdng cuong qua
mang ndi md boi chét van chuyén dic hidu khong gian. Phai méit 2 dén 3 gio su thay déi
glucose huyét twong méi gay ra thay dbi glucose DNT.

Su ting ndng do glucose DNT khdng c6 ¥ nghia 14m sang nhiéu, thudong chi phan
anh sy ting glucose mau. Sy gia ting glucose DNT khong ty 1€ thudn véi glucose mau.
Véi ndng d6 glucose huyét tuong 44,7 mmol/L hodc cao hon, glucose DNT chi khoang
30-40% mtc glucose huyét trong.

Giam glucose DNT thudng c6 ¥ nghia trong chan don viém mang ngo do lao, vi
khuin, ndm; giam glucose mau, cac u thin kinh trung wong. Su giam glucose trong cac
trudng hop nay 12 do giam van chuyén glucose tir méau vao DNT, tdng sir dung glucose
b&i mé than kinh, tang sir dung glucose béi vi khudn, bach ciu hodc cac t bio méi sinh
trong DNT nhiém bénh. Vi co thé c6 céc vi khudn hay t& bao trong DNT, didu quan
trong la can phai phén tich miu bénh phim ngay l4p tirc hoic bao quéan DNT béi cac
chét tic ché phén hiay duong.

Néng d6 glucose huyét tuong nén duoc dinh lwong clng lac véi DNT @& gitp
phén tich két qua glucose DNT. Ca glucose huyét tuong va DNT duoce do lwdng biang
cung mot phuong phép.

7.2. Phén tich glucose nwéc tiéu

Glucose xudt hién trong nudc tiéu trong mot sb trang thai bénh nhu dai thao
dudng. Cac dudng khic co thé xuat hién trong nudc tiu nhu galactose trong bénh
galactosemia.

Nudre tiéu cin diroc phan tich glucose ngay lap tirc vi nudc tiéu chira vi khuén va cac
t& bao khac c6 thé lam gidm glucose boi qua trinh dudng phan. Glucose trong nudc tiéu 24
git ¢6 thé duge bao quan bang thém acid acetic hodic sodium benzoat vao dung cu chita
nuée tiéu trude khi bit diu thu thap. C6 thé dinh tinh hodc dinh lugng glucose niéu.

Pé dinh tinh glucose niéu, c6 thé diong phuong phap Benedict phat hién cac
dudmg c6 tinh chét khir. Glucose va céc chit khir khac c6 thé khir ion Cu™ thanh Cu’,
tao thanh CuOH mau vang hogic Cu,0 d6 gach két tia. Vién Clinitest ung dung nguyén
li ndy. Phuong phép nay khong dic hiéu véi glucose vi tit ca cac dudng khir khic
(galactose, fructose, maltose, lactose, xylose, ribose, arabinose) déu phan u‘ng Céc chét
khir khac nhur acid ascorbic, acid uric, creatinin ciing déng gép déng ké vao tdng luong
céc chét khir c6 mit trong nude tiéu.

Phuong phap ding que nhing (dipstick) dé sang loc glucose trong nudc tidu dua
trén phuong phdp GOD véi chat sinh mau. Phuong phap nay dac hiéu véi glucose va
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nhay hon phuong phép khir. Két qua 4m tinh gia c6 thé do acid uric hay ascorbic trc ché
phén mg. Dwong tinh gia khi nuéc tiéu nhiém hydrogen peroxid hodc cac tdc nhan oxy
héa manh nhu hypochlorit.

Pinh luong glucose niéu c6 thé sir dung k¥ thust HK hosic GOD do tbc dd tiéu thy
oxy tiéu thu tuong tu nhu trong huyét thanh. Phuong phap GOD dung phan tng H,O,-
peroxidase khong thé sir dung vi ndng dd cao cua cac chit nhu acid uric s& lam nhiéu
phan Umg va gy két qua thép gia tao. Nudc tidu thuong duge pha lodng véi nude trude
khi dinh lugng.

7.3. Thé ceton

Thé ceton bao gdm acid acetoacetic, beta hydroxybutyric, aceton. Chiing c6 trong
maéu véi ty 16 trong tmg 12 20%, 78% va 2%. Tao thé ceton qua mitc giy ting néng do
trong mau va tang bai xut trong nudc tiéu, gip trong nhin d6i kéo dai hodc déi théo
duong khong kiém soat.

Khéng c¢6 phuong phap nao ding xac dinh thé ceton trong mau hay nudc tiéu
phan Gng véi ca ba chét. Céac k¥ thuit sir dung nitroprussid 13 thudng ding nhét dé ban
dinh lucong thé ceton trong mau va nudc tleu Acetoacetat va aceton tao san phdm méu

An 1PNOo AT1a nitranrice

Lllll }\.h.l lJl..lCU.l u115 VUl lllquEuDDlaL llUllE lllUl tl. UUJJE I.\J.ULJJ Pha.u ullé wvua 1uuuy1uocxut
véi acetoacetat nhay hon véi aceton tir 15-20 14n, khong xay ra véi betahydroxybutyrat.
Phai str dung c4c miu nudc tiéu va huyét thanh, huyét tuong tuoi, khong huyét tan.

Acetoacetat va betahydroxybutyrat trong méu c6 thé dugc dinh hrong bang k¥
thudt enzym dic hiéu: B- hydroxybutyrat dehydrogenase (B-HBD).

NADH + H' + Acetoacetat <« Beta-hydroxybutyrat + NAD"

~ Tai pH 7, phan ing xay ra theo chiu tir trai sang phai, ndng do6 acetoacetat durge
do boi sy giam mét d§ quang cua NADH tai 340 nm. Tai pH 8,5 dén 9, phan Ung xay ra
theo chiéu tir phai sang trai, néng d6 beta-hydroxybutyrat dugc do badi sy ting mat do
quang cua NADH tai 340 nm.

Binh thuomg ndng dd acetoacetat va beta-hydroxybutyrat duéi 3 mg/dl (0,3
mmol/L). O néng d6 nay, c4c thir nghiém dinh tinh sang loc véi nitroprussiat cho két
qua 4m tinh.

7.4. Hemoglobin glycosyl héa (Glycosylated Hb hodc Glycated Hb, Glycohemoglobin)

MAu bénh phim: méu dugc chéng dong bing EDTA, heparin hay fluorid. Méu
toan phan c6 thé bao quan 4-8°C trong 1 tudn, dich hemolysat c6 thé én dinh 4-7 ngay &
4°C va 30 ngay & -70°C. Tuy nhién, tinh n dinh c6 thé con dic hiéu phuong phap. Mau
toan phén cé thé én dinh 1 nam & -70°C.

Hién tai, cc phuong phap dinh lugng HbAlc c6 thé chia lam 2 nhém I6n dya trén
cach thic phén tach Hb glycosyl hoa va Hb khong bi glycosyl hoa. Su phén tach c6 thé
dura trén sy khac nhau v& dién tich, tinh phan tmg hoéa hoc va cu tric.
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Cofon |

Cdc phuong phdp diea trén sw khdc nhau vé dién tich

Séc ki trao dm ion-sic ky long hiéu néng cao (HPLC) phan tach cac loai Hb dya
trén su khac nhau vé dién tich cta chiing. MAu duogc bom ty dong hoc bing tay vao cjt
c¢6 chira resin hodc gel c6 cac nhém chirc dién tich trai ddu véi chét phén tich. Dung
dich dém véi lyc ion tang dan chay qua cot, ddy cac loai Hb ra. Cac phan Hb dugc phén
tach 1an luot di qua ddu do, mat d6 quang duogc do bing quang phd ké. Phin mém tich
hop s& x1r 1y s lidu va tinh toan két qua. Céc thibt bi hién nay sir dung méu toan phin
va c6 c& by phan trdn 1ic miu, pha lodng va bom mau tw dong. HPLC la phuong phap
c6 d chinh xac cao va ¢6 kha ning phat hién sy ¢6 mit cia cac bién thé ctia Hb.

Dién di phén tach cdc loai Hb dua trén sy khac nhau v& dién tich, miu thir duoc
dat trén gel agarose, dat trong mot dién trudng, cac loai Hb di chuyén va duge phan
tach. Sau dién di, cac bang dugc doc boi densitometer va 50 sanh véi chudn dé dinh
luong. Nam 2007, Hiép hdi cac nha bénh hoc M§ (CAP) tong két khong thiy phong xét
nghi¢m nao dinh luong GHb (hemoglobin glycosyl ho4) bing phuong phap dién di.

Phirong phdp diea trén sy khdc nhau vé cdu triic

Séic ky di liec: borat duge gén cb dinh trén mot matrix tro, khéng tan. Borat tuong
tac chon loc v6i cac nhém cis-diol ¢6 mt trong céc phén tir dudmg nhur glucose dé tao
lién két aong hoéa tri chét nnu'ng thuan nghich. GHb s& duoc giit lai, trong khi Hb khoéng
glycosyl hoa s& bi rira giai bang dém. T4c nhan hoa tan chira diol nhu sorbital dugc
dung dé ddy GHb ra. Ca hai loai Hb dugc phat hién bang phuong phap quang pho tai
budc song 414 nm. Phuong phap nay dinh luong tdng lwong GHb.

Mién dich: stt dung khéng thé nhan biét cac nhém tdn amin dugc glycosyl hoa ctia
chudi beta. Cac phuong phép c6 trén thi truong hién nay sir dung ngung két latex-khang
thé hodc mi&n dich do d6 duc.

Enzym: méu toan phin dugc tao dich huyét tan, sau d6 duoc thiy phan bdi

protease. Valin glycosyl hoéa 13 co chit cta enzym fructosyl valin oxidase. Hydrogen :

peroxid dugce tao thanh tlr phan tmg trén s& bj phén huy boi peroxidase véi sy tham gia
ctia chét sinh mau. Mau tao thanh s& ty 1€ thuén véi nong do GHb.

TOM TAT

Carbohydrat 12 cac aldehyd hoéc ceton v6i hai hay nhidu nhém hydroxyl. Ching
dugc phén thanh ba loai: monosaccarid, oligosaccarid va polysaccarid. Monosacccarid
quan trong va pho bién nhit trong tu nhién 1a duong séu carbon D-glucose.

D-glucose la dudmg luu hanh trong méau. Glucose mau cé ngudn goc tur glucid
thirc an, phén ly glycogen du trit & gan, tir chuyén dbi cac hexose khac thanh glucose &
gan, tin tao glucose tir acid amin, lactat. Glucose 1a nguon nhién li€u chinh cho cdc mo
trir khi d6i kéo dai. Ndng db glucose méu dugc didu hoa chat ché bai cac qua trinh
chuyén hoéa va hormon.

Céc rdi loan chuyén héa carbonhydrat c6 the 1am ndng do glucose mau téng hodc giam.
Déi thédo dwong 1a nguyén nhan hay gip nhit v trAm trong nhit gay tang glucose mau.
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Phat hién, dinh lugng glucose trong mau, nudc tiéu 1a céng cu quan trong trong
chén do4n va theo dbi bénh nhan dai thdo dudomg. Céc k¥ thuat hay ding nhét dé dinh
luong glucose 1a k¥ thudt enzym (glucose oxidase va hexokinase) vi chung dic hiéu
véi glucose. Hb glycosyl hoa duge tao thanh tir phan ung lién hop glucose véi nhom
. amin t4n cia Hb bing phan img khong enzym. D4y 1a mét chi diém quy trong d4nh
gi4 ndng do6 glucose trong vong hai thang va do d6 rét c6 ich trong quan Iy bénh nhan
dai thao duong.

CAU HOI ON TAP |
1. Trinh bay ngudn gbc, cac yéu td didu hoa ndng do glucose mau.
2. Trinh bay cac xét nghiém ho4 sinh trong chin doan dai thdo dudng.
3. Trinh bay céc xét nghiém hod sinh dung phén biét dai thao dwong typ 1 va typ 2.
4

. Trinh bay cic xét nghiém hod sinh trong theo ddi didu tri va tién luong dai

thin dirdno
uiay GuUlis.

w

Trinh bay cac xét nghiém hod sinh str dung danh gia ha glucose méu.

6. Mb ta mot s§ dac diém l1am sang chinh, dic diém xét nghiém cta mot sb bénh
roi loan chuyén héa carbohydrat bam sinh: galactosemia, khong dung nap
fructose, 1t glycogen, roi loan chuyén héa mucopolysaccarid.

7. Trinh bay cdc nguyén Iy k¥ thuét, loai miu bénh phim dugc liwa chon, céc vu
nhugc diém cia cic phuong phép phan tich glucose.

8. Trinh bay cac k¥ thuat phén tich thé ceton.
9. Ké&tén chc k¥ thuat sttr dung dinh luqhg HbAlc.
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Chwong 3

CHUYEN HOA VA RO!I LOAN CHUYEN HOA
LIPOPROTEIN

MUC TIEU HOC TAP
1. Trinh bay duoc thanh phdn héa hoc va cdu tric ciia lipoprotein trong mdu.
2. Trinh béy dwoc cdc dang lipoprotein trong mdu: déic diém va vai tro sinh hoc
cua tung loai.
3. Trinh bay duoc con duong chuyén héa cia lipid ngoai sinh trong mdu.
4. Trinh bay duwoc con duong chuyén héa cia lipid néi sinh trong mdu.
5. Trinh bay duwoc cac thé ¥éi loan lipid mdu tién phat.

1. LIPID VA LIPOPROTEIN

1.1. Lipid mau

Lipid chinh c6 mat trong huyét tuong 1a acid béo, triglycerid, cholesterol va
phospholipid. M6t s6 thanh phan khéac cta lipid c6 kha nang hoa tan trong huyét tuong
va c6 mat voi sb lwong it hon rat nhidu nhung gitr vai tro sinh ly quan trong, bao gom
cac hormon steroid, c4c vitamin tan trong md.

Nhimg thanh phin trén khéng tan trong nude, boi vay lipid duge van chuyén
trong huyét twong bang cach lidn két véi protein. Albumin 14 chét vin chuyén chinh cta -
cac acid béo tw do. Cac thanh phin lipid khac gin véi protein tao thanh phitc hop
lipoprotein d8 tuu théng trong mAu.

1.2. Thanhk phin va cdu tric ciia lipoprotein

Lipoprotein 1a nhimg phén tir hinh c¢iu bao gdm phan 15i khong phan cuc la
triglycerid va cholesterol este héa, phin vé bao quanh 13 phospholipid, cholesterol va
protein — apolipoprotein (hay apoprotein). Phdn vo dam bao tinh tan cta lipoprotein
trong huyét tuong, vin chuyén cac lipid khong tan.

Apoprotein (apo): La thanh phan protein cua lipoprotein. Theo danh phap cla
Aiaupovxc apoprotem duge goi tén bing mot chir sb céi cua bang chir ca1 (A,B,C,D

E dbi vé6i cac apo chinh). Chir céi ndy dugc thém vao sau né mot s La ma (AL
AII ) khi cting mdt ho apo ¢6 sy thay ddi cAu tric bac 1. Apo cling c6 nhimg hinh thai
dudi chu triic nay (ALI, AL2,..) duge x4c dinh bdi nhimg thay ddi cua su di chuyén
trén dién di, lién quan dén sy thay dbi phin acid sialic trong phan tir apo. Cac
apoprotein ¢6 nhiéu chirc ning quan trong;
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Hinh 3.1. M6 hinh cu tric cda lipoprotein

— Chikc nang hoa tan: nhd sy c6 mit ctia apo ma céc lipoprotein hoa tan dugc
trong nude va do vdy, né dugc vén chuyén trong mau va bach huyét. Nhu vy, apo vira
¢6 chirc ning cAu tric vira c6 chite ning véan chuyén. Ty 1& protein trong thanh phan chu
tao cang cao thi tinh tan trong nuéc cua hpoproteln cang cao. Néu tinh tan bi r6i loan
hodc su vén chuyén lipoprotein bi chém tré s& din dén tinh trang \r dong céc phan tir
gidu lipid-mot trong nhimg yéu td gy xo vita ddng mach.

— Chirc ndng nhdn dién: cac phan tir protein trong chu trac cua lipoprotein ¢6
chirc nang nhén dién c4c receptor & mang té bao. Thdng qua céc receptor déc hiéu, cac
lipoprotein mang nhirg apo tuong tmg mdi ¢é thé vao trong té bao. Vi du: apoB cua
LDL dugc céc receptor cua mang nhén dién dé dua LDL vao trong té bao.

— Chirc ndng diéu hoa: céc apo c6 chic ning hoat héa hodc kim him mét sb
enzym chuyén héa lipoprotein, vi du: apoAl hoat hoa enzym LCAT (Iecithin-cholesterol
acyltransferase), apoCII hoat hoéa enzym lipoprotein lipase, apoCIII tic ché lipoprotein
lipase.

Céc épo c6 nhiéu loai va dugc phan b khéc nhau trong céc lipoprotein khac nhau.
1.3. Phén loai cia lipoprotein

Lipoprotein dugc phan loai bang 2 c4ch: dién di hoic siéu ly tdm.
1.3.1. Phén logi bing phwong phdp di¢n di

Béng dién di, lipoprotein huyét tuong dugc tach thanh 4 thanh phén:

— a lipoprotein

B lipoprotein

— Tién B lipoprotein

Chylomicron.
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1.3.2. Phén logi bang phwong phdp siéu ly tim

Bing phuorng phép nay lipoprotein huyet tuong dugc phén chia dya trén ty trong
cta ching theo siéu ly tdm phan doan. P9 ling ctia cac loai lipoprotein khi siéu ly tdm
ty 1€ nghich vdi trit lwong lipid.

— Chylomicron (CM): cd ty trong < 0,96, 1a nhitng hat m& nhii tuong héa lo limg
trong huyét tuong va duge tao thanh doc nhét bdi céc t& bao mang rudt. Chylomicron
chi c6 mat trong thoi gian ngén & huyét tuong, sau bita &n giau m& va lam cho huyét
trong ¢6 mau duc, tring nhu sita. Chylomicron bién mét sau in vai gid va boi vay,
huyét tuong cta ngudi binh thudmg khi d6i phai trong. Chylomicron chtra chu yeu la
triglycerid. Chitc ning chinh ciia chylomicron 14 van chuyén triglycerid va cholesterol
ngoai sinh (tir thirc dn) t61 gan.

— Lipoprotein ty trong rdt thap: (very low density lipoprotein-VLDL) ¢6 ty trong
0.96-1.006, dugc tao thanh & t€ bao gan va 13 dang vAn chuyén triglycerid ndi sinh-dwoc
téng hop O gan-vao hé tudn hoan. VLDL chtra nhiéu triglycerid, van chuyen hon 90%
triglycerid ndi sinh.

— Lipoprotein ty trong thap: (low density lipoprotein-LDL) ¢6 ty trong 1.006-
1.063, 14 san phim thoai héa ctia VLDL trong méu, LDL chira nhidu cholesterol. Chirc
nang chinh ctia LDL 13 van chuyén phén i6n cholesterol tir mau t6i cdc mod dé sit dung.
LDL dugc gin vao receptor dic hidu & mang té bao, rdi dugc dua vao trong té bao.
Nong d LDL trong huyét trong tir 3.38 dén 4.16 mmol/I.

— Lipoprotein ty trong trung gian. (intermediate density lipoprotein-IDL) 13 loai
lipoprotein ¢6 ty trong & gitta VLDL va LDL, con goi l1a VLDL tan du. IDL ¢6 trong
méu tudn hoan v6i sb luong nhod nhung c6 thé tich liy khi ¢6 ri loan bénh 1y vé chuyén
héa cua lipoprotein.

Bang 1 - Cac loai lipoprotein chinh trong huyét twong ngudi

D triglycerid chylomicrons VLDL IDL LDL HDL

D cholesterol

=] phospholipid

5%

protein

apoprotein C,B-48,EA B-100,C, E B-100, E B-100 ACE

Hinh 3.2. C4c loai lipoprotein trong huyét twong ngudi

— Lipoprotein ty trong cao: (high density lipoprotein-HDL) c¢6 ty trong
1,063- 1,210, dugc téng hop & gan, mot phan duwoc téng hop & rudt va mdt phin do
chuyén héa ctia VLDL trong méu ngoai vi. HDLI ¢6 ty trong 1,063-1,085, HDL2 c6 ty
trong 1,085-1.120, HDL3 ¢6 ty trong 1,120-1,210. HDL chtta nh1eu protein, chuc ning
chinh ctia HDL 13 vén chuyén nguoc cac phan tir cholesterol tir cac md ngoai vi v& gan.
Tai gan, cholesterol dugc thodi hda thanh acid mét va duge dao thai qua dudmg maét. ¢}
ngudi, HDL tang dén theo tudi. Sau tudi day thi, HDL & nit cao hon & nam. Ham luong
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HDL ty 1€ nghich véi trong lugng co thé, véi ham lugng triglycerid mau. HDL tang ¢
ngudi tap luyén thé duc thé thao va ning hoat dong. Binh thudng, HDL >1,17 mmol/l &
nam va >1,43 mmol/l & nit.

Diéu quan trong 14 cic thanh phin caa lipoprotein luu thong la khong hang dinh,
chiing ¢ trang thai ning dong véi su thay dbi lién tiép gitra céc ndng dd voi nhau cta
nhitng thanh phén nay.

Lipoprotein (2) hay Lp(a) la lipoprotein khong xép loai véi chirc nang chua biét
13, Lp(a) c6 kich thudc va so lugng 16n hon LDL nhung c6 thanh phin céu tao tuong ty
- LDL ngoai trir c6 thém mdt phén tir apoprotein (a) trong cac phén tir apo B-100. Apo(a)
gin gidng nhu plasminogen. Ndng d Lp(a) huyét tuong thay ddi gitra cac ca thé trong
khoang 0 + 100 mg/dL. Sy tang cta Lp(a) nhu 14 yéu t5 nguy co ctia bénh mach vanh.

Bang 3.1. Chlrc nang cla cac apoprotein chu yéu

Apoprotein Chirc néng chinh
A-i Cofactor cla Icat (trong HDL)
A-ll Chét hoat hoa lipase clia gan
Tham gia cdu tric HDL
B-100 Tham gia céu truc LDL va VLDL
Lién két v&i receptor
B-48 Tham gia c4u tric cm
C-i Cofactor cla Icat?
C-li Chét hoat hoa lipoprotein lipase (LPL)
c-lil (e ché sy thanh loc CM va nhirng phan tl tan dw
E Lién két v&i receptor
.Bang 3.2. Phan loai va d&c tinh clGa cac lipoprotein
Lipoprotein | Ty trong Pwéng | Dichuyén |  Ngudn gée Chirc ning chinh
(g/ml) kinh dién di
(mm)
CM <0,96 500 Piém xuét | Ruét Van chuyén
phat triglycerid ngoai sinh
VLDL 0,960-1,006 43 Tiénbeta | Gan Van chuyén
“triglycerid néi sinh
iDL 1,007-1,019 27 San phdm Chét tién than cla
chuyén héaclia | LDL :
VLDL
LDL 1,020-1,0863 22 Beta San pham Van chuyén
chuyén héa cla | cholesterol
VLDL (qua IDL)
HDL 1,064-1,210 8 Alpha Gan, ruét Van chuyén
San pham cholesterol
chuyén héa clia | tré vé
CM, VLDL
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2. CHUYEN HOA CUA LIPOPROTEIN

Chuyén hoa cta lipid luu hanh d& duge biét rét r5. Bao gdm 2 con dudng: chuyén
hoa cua lipid ngoai sinh va chuyén héa cua lipid ndi sinh.

2.1. Chuyén héa ciia lipid mau ngoai sinh
Con dudng chuyén héa nay lién quan dén lipid thirc an.

Sau khi an thic #n chita nhidu m&, CM dugc tong hop & t& bao rudt nham vén
chuyen triglycerid va cholesterol do thirc an cung clp dén cac md khac nhau cla co thé.
Té bao biéu md cia niém mac rudt tai tong hop triglycerid tir glycerol, acid béo va
monoglycerid dugc hép thu sau qua trinh ti€u hoa; ddng thoi phin doan protein hoic
apoprotein dugc tdng hop & t& bao biéu md niém mac rudt. Phic hop cua lipid va
protein nay tao nén CM. CM dugc hép thu qua mang day, vao mach bach huyet qua
6ng nguc vao hé tudn hoan & hop luu tinh mach canh va tinh mach dudi don dé toi mo
md va co. Trong hé tudn hoan, CM dat duoc cdu tric 6n dinh. Mat khac, mot phan lipid
thitc &n vao truc tiép tinh mach cira dé t6i gan, d6 1a céc acid béo chubdi ngén (gdm 10-
12 nguy én tr carbon); chiing luu hanh trong mau dudi dang cac acid béo tu do va khong
tham gia thanh phan cia CM.

CM bao g,uux géﬁ.’i 900//0 *rig}yccr'd 5% phospholipid, 3% chol
(apoprotein chinh dwoc tong hop & t& bao niém mac rudt 12 apoA va apoB-48; apoC-II
va apoE ¢6 ndng do rét thap, duoc van chuyén dén CM tir HDL). Trong mau tudn hoan
CM c6 thoi gian ban hily vai phat. Qua trinh thanh loc CM ra khoi mau tudn hoan dién

ra theo nhiéu giai doan.

aatarnl ’)0/ nrnfn1n
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— Dudng kinh ctia CM khong cho phép né di qua ndi-mac ciia mach mau, 46 la ly
do tai sao ting CM mau khéng gdy vita xo dong mach. Triglycerid chiu tac dung cta
enzym lipoprotein lipase (LPL) ¢6 & bé mit té bio ndi mac mao mach cliia mbé md, co
xuong, co tim va tuyén vi dé ‘gidi phong cac acid béo ty do vao nhimg td chirc nay;

h