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BAI 1. HOA SINH LAM SANG ENZYME
MUC TIEU :
1. TRINH BAY CAC ENZYME LIEN QUAN DPEN CAC BENH LY CUA CO
2. TRINH BAY CAC ENZYME LIEN QUAN DEN CAC BENH LY CUA XUONG

I. ENZYME CO
Céc loai enzyme lién quan dén co
1.1. Creatin-kinase (CK)

Creatin-kinase (CK), con goi la Creatin phosphokinase (CPK) hoac do6i khi
dugc goi khong chinh xac 1a creatinin kinase) 1a mot enzym (s6 EC: 2.7.3.2). CK x(c
tac cho sy chuyén hoa creatinva tiéu thuadenosin triphosphat (ATP) dé tao
ra phosphocreatin (PCr) va adenosin diphosphat (ADP). Phan rng enzym CK nay la
thuan nghich va vi thé ATP ¢6 thé duoc sinh ra tir PCr va ADP.

Trong cac md va té bao tiéu thu ATP nhanh, dic biét 1a co xuong, nhung ciing nhu
& ndo, cacté bao cam quang cuavdong mac, C4cté bao long cuatai trong, tinh
triing va co tron, PCr phuc vu nhu mét ngudn dy trit nang luong cho dém va tai sinh
nhanh ctia ATP tai chd (in situ), ciing nhu cho chuyén chd ning lugng nodi bao boi "tau
con thoi" hay mach vong PCr./ Vi thé creatin kinase 1a mot enzym quan trong trong
cac mo nhu thé. ¥l s

Vé mit 1am sang, creatin kinase dugc xét nghiém trong cac thir nghiém mau nhu
13 mot ddu hiéu ctia nhdi mau co tim (dau tim), tiéu co van (md co xwong bi hu hai/bi

pha v& nhanh chong), loan dudng co, viém co ty mién dich va trong thuong tén than

cap tinh.
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Trong céc té bao, cic enzym CK "co chat té bao chat" (cytosol) bao gdm 2 khdi
con, hoic 1aB (kifu ndo) hoic 1aM (kiu co). Vi thé, c6 ba loai dong
enzym (isoenzym) khéac biét: CK-MM, CK-BB va CK-MB. Cac gen cho cac khéi con
ndy ndm & cac nhiém sic thé khac biét: B ndm trén 14q32 con M nam trén 19q13. B
sung cho ba déng phan CK co chét té bao chét nay 1a 2 ddng enzym creatin kinase ti
thé, bao gdm dang c6 khip moi noi va dang tdm co. Thuc thé chirc ning cua 2 dong
phan CK ti thé ndy 1a mot bat tring (octamer) bao gdm 4 nhi triung (dimer).[4]

Trong khi creatin kinase ti thé tham gia truc tiép vao viéc hinh thanh phospho-
creatin tir ATP ti thé thi CK co chét té bao chat tai sinh ATP tir ADP, sir dung PCr.
Diéu nay xay ra tai cac vi tri néi bao, noi ATP duogc st dung trong té bao, véi CK

dong vai trd ctia mot tac nhan tai sinh ATP tai chd (in situ).

gen protein
CKB creatin kinase, nao, BB-CK
CKBE creatin kinase, biéu hién lac vi
CKM creatin kinase, co, MM-CK

CKMT1A, CKMT1B | creatin kinase ti thé 1; mtCK c6 khap moi noi; hay umtCK

CKMT2 creatin kinase ti thé 2; mtCK tam co’; hay smtCK

Cac mau hinh ddng enzym bat dong trong cac md. CK-BB duogc biéu hién trong
tat ca cac mO & cac muc thap va c6 su lién quan 1am sang thap.[cAn din ngudn] Co
xuong biéu hién CK-MM (98%) va cic mic thap cia CK-MB (1%). Nguoc lai, co
timbieu hién CK-MM ¢ mitc 70% va CK-MB & mirc 25-30%.
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Creatin kinase ti thé (CKm) c6 mit trong khong gian lién mang ti thé, noi né san
xudt phosphocreatin (PCr) tir ATP do ti thé sinh ra va creatin (Cr) chuyén tdi tir co chat
té bao chat. Ngoai 2 dang dong enzym CK ti thé, nghia 1a mtCK c6 khip moi noi (co
mat trong cdc mo khong phai co) va mtCK tdm co (c6 mat trong co tdm co), con co 3
dang dong phan CK co chét té bao chit c6 mat trong co chat t& bao chat, phu thudc
vao timg loai mé. Trong khi MM-CK duoc biéu hién trong co tim co, nghia 13, trong
co xuong va co tim, thi MB-CK dugc biéu hién trong co tim, con BB-CK dugc biéu
hién trong co tron va trong phan 16n cac mé khong phai co. mtCK ti thé va CK co chit
té bao chat dugc két ndi trong cai goi 13 tau con thoi hay mach vong PCr/Cr. PCr sinh
ra b&di mtCK trong céc ti thé duoc chuyén qua lai thanh CK co chat té bao chit dé duoc
ghép lai v6i cac quy trinh phu thuéc ATP, chang han nhu cac ATPase, nhu acto-
myosin ATPase dé co co, hay cac bom ion, nhu bom canxi dé gian co. O d6, CK co
chat té bao chat da rang budc chap chan PCr qua lai trong khip té bao va sir dung nd
dé tai sinh ATP, 1a chat sau d6 c6 thé duoc st dung nhu mot nguén nang luong bdi cac
ATPase. (CK duoc gén két chit ch& voi cac ATPase, tao thanh mot ngan nho két doi
vé mat churc nang). Vi vay, PCr khong chi mot dém nang luong ma con 1a mot dang
van chuyén thudc té bao cta ning luong giita cac vi tri dudi mirc t& bao ciia san xuét
nang lugng (ATP) (ti thé va thiy phan glucoza) va cac vi tri cta viée st dung ning

luong (cac ATPase).[2]

1.2. Lactate dehydrogenase (LDH)

Lactate dehydrogenase (LDH) 13 enzyme véan chuyén hydro xuc tac phan Gmg L-latate thanh
piruvat

NAD" NADH + H'
\_/l

OH 2H" + 2e 0]
| AP A . i °

CH;—CH—C Lactate-dehydrogenase @CH3;—C—C
s ~ .
0 \ 0

Lactate 2H + 2e Pyruvate

B N
NAD" NADH + H"

LDH gdm 5 loai isozyme : LDH1 (4H), LDH2 (3HM), LDH3 (2H2M), LDH4 (H3M), LDH5

(4M) va isozyme thir 6 LDH-X c6 trong tinh hoan ciia ngudi trong tudi day thi hay huyét

tuong cua bénh nhan bi bénh nang.
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Y nghia 1am sang

- Dung trong chan doan nhdi mau co tim (NMCT), thiéu mau tan huyét, u san té bao
mam buong trimg, u TB mém tinh hoan.

- Hoat d6 LDH trong mau dung trong theo ddi bénh nhan Hodgkin, u lympho khong
Hodgkin.

- Bénh nhan mic bénh 4c tinh LDH tang trong huyét twong 70%

- LDH ting 10 lan trong bénh nhan nhiém doc gan kém vang da, ting nhe trong viém
gan virut, ting bach cdu don nhan thuin nhiém.

- LDH-5 tiang dang ké & BN gan nguyén thir phat do thiéu oxy.

1.3. Aldolase (ALD)

ALD xuc tac su phan cit D-fructose 1,6 — diphosphat thanh D — glyceraldehyd — 3 —
photphase va dihydro aceton phosphat (phan trng quan trong cua qua trinh duong phan)
Y nghia 1am sang

Dung trong chan d6n bénh 1y co xuwong nguyén phét.

1.4. Glycogen phosphorylase (GP)
GP gitt vai tro quan trong trong diéu hoa chuyén hoa cacbohydrat, xtic tic glycogen tao
glucose — 1 — phosphate.
GP c6 2 dimer tao 3 isozyme : GP-LL GP-MM, GP-BB.
Y nghia 1am sang
- GP-BB dic hiéu hon CK-MB trong chan don ton thuwong co cép trong 3-4h dau.
- GP-BB ting cao 6 gia doan sém ctia bénh 1y mach vanh va NMCT cép.

II. Enzyme xwong

Puoc tao ra truc tiép tir tao cdt bao va hay cdt bao.
ALP xuong : Alkalin phosphatase tong hop tir tao cdt bao 1a chi diém tuyét voi ciia qua trinh
hinh thanh hé xuong.
Y nghia l1am sang
- ALP ting cao trong bénh Paget (bién dang xwong)
- Ting 2-4 lan khi thiéu vitamin D
- Tang cao trén bénh nhan ung thu xuong

- Tang trén bénh nhan cudng giap



BAI 2. HOA SINH LAM SANG THAN — TIET NIEU

MUC TIEU :

1. TRINH BAY CHUC NANG SINH LY CUA THAN VA HE TIET NIEU

2. TRINH BAY CAC CHI SO XET NGHIEM CAN LAM SANG LIEN QUAN DEN THAN
VA HE TIET NIEU

3. TRINH BAY CAC BENH LY CUA THAN VA TIET NIEU

. CHUC NANG SINH LY

1.1. Chikc niing tao nwdc tiéu
¢ Churc nang tao nudc tiéu cua than duoc thuc hién thong qua 3 qua trinh:

Qua trinh loc & cau than.

Qua trinh tai hip thu cac chét tir 6ng than vao mau.

Qua trinh bai tiét mot s6 chat tir mau vao ong than.

Nudc tiéu 1a két qua cta ca 3 qud trinh trén.

1.1.1. Qué trinh loc ¢ cau thdn

Cau than dugc cdu tao boi mot mang ludi mao mach xép song song va dugc bao quanh bdi
bao Bowman. Dich duoc loc tir huyét twong vao trong bao Bowman goi 1a dich loc cau than.

Trong qua trinh loc, dich phai di qua mang loc cau than.

Té bao noi moé cua mao mach

ang dav

& bio bidu mé cna boc Bowman

Huvét twong Dich loc

,
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Mang loc ciu than
Mang loc cau than gom 3 16p (hinh 3) theo thtr ty di tir Iong mao mach vao bao Bowman:

Lop t€ bao ndi md cua mao mach cau than ¢6 hang ngan 16 nhoé goi 1a céc “cura s6”

(8]



Céc 16 nho co kich thude 160 AO.

Mang day:

La mdt mang ludi cac sgi collagen va proteoglycan dan chéo nhau tao thanh, gitra cac soi co
cac khe nho véi kich thude khoang 110 AO.

Té bao biéu mo thanh bao Bowman:

La nhitng t& bao biéu mo rat to, hinh thé khong déu din, c6 nhiéu tua bao tuong dai va 16n
nam song song véi mang day. Tir nhing tua bao twong nay phat sinh nhiéu tua nho thang goc
va tan cung trén mang dy véi nhitng khoang cach déu nhau. Nhitng tua nhé ndy tao ra nhitng
khe hé véi kich thudce khoang 70 A0.

Nhu vay, dich loc tir phia mach mau di vao bao Bowman phai di qua 3 16p ctia mang loc cau
than véi cac 15 loc ¢6 kich thudc nho dan. Mic dui ¢6 nhiéu 16p nhung mang loc cau than rat
x6p va c6 tinh thAm 16n hon mao mach cac noi khac hang tram 1an. Tuy tinh thdm réat 16n nhu
vay nhung mang ciing c6 tinh chon loc cao ddi v6i cac phan tir ma no cho qua.

Tinh chon loc ciia mang phu thudc vao 2 yéu to:

- Kich thuéc va trong luong ctia cic phan tir qua mang: Cac chét co trong luong va
kich thudc phan tir nhé nhu nude, Na+, Glucose, inulin... thi di qua dé dang. Nguoc
lai, cac chat co kich thude va trong lugng phan tir 16n hon nhu myoglobin, albumin,
huyét cau... rat kho di qua.

- Luyc tich dién ciia cac phén tr qua mang: Cac 16 ciia mang day dugc lat bang phtrc hop
proteoglycan tich dién 4m rat manh, cac phirc hop proteoglycan niy s& day cic phan
tir cung ddu. Do d6, cic phan tir tich dién 4m kho di qua mang hon cac phan tir tich
dién duong du chung cé cung kich thudc. Cac albumin cua huyét tuwong cling tich
dién am va chinh lyc tich dién cua thanh 16 loc di ngin can khong cho cac phan tir
albumin di qua mang.

Trong mot s6 bénh 1y ¢ than (viém cau than cép, hoi ching than hu, déi thao duong...), kha
nang tich dién am ciia mang ddy giam xudng, mot lwong 16n albumin co thé di qua mang loc,
éng than khong tai hép thu hét duoc va xuét hién trong nudc tiéu. Vi vay, albumin ni¢u la mot
trong nhiing xét nghiém dung dé chan doan mot sé bénh than.

Thanh phén cta dich loc cau than

Dich loc cau than c6 thanh phan gan gidng huyét tuong, khong c6 huyét cau, luong protein
trong dich loc rat thip, chi bang khoang 1/200 cua huyét twong. Vi co rét it protein (mang
dién tich 4m) nén theo can bang Donnan, cac ion 4m trong dich loc s& cao hon so voi ndng do
ctia chung trong huyét tuong chimg 5%, con ndng do cac ion dwong thi lai thap hon so véi

ndng do cta chung trong huyét twong chimg 5%.



1.1.2. S tai hap thu tgi 6ng than
Sau khi loc vao bao Bowman, dich loc ciu than duoc chuyén lién tuc vao hé thong éng
than ctia nephron gdm éng luon gan, quai Henle, éng luon xa va dng gop.
Khi dich loc di qua hé théng dng than, tai cAc té bao biéu mo cua dng than s& xay ra
qua trinh tai hap thu va bai tiét mot sb chat dé bién dich loc cu than thanh nudc tiéu.
Trong d6, qué trinh tai hap thu c6 tinh chon loc rat cao va dugc thuc hién theo 2 co ché
tich cuc va thu dong.
Qua trinh tai hap thu va bai tiét xay ra khac nhau & mdi doan cua dng than.
Tai hap thu va bai tiét & dng lugn gan rat manh.
Téai hap thu Na+: 88%
Téai hap thu Glucose: Glucose duoc tai hap thu hoan & phan dau cua éng lwon gan
theo co ché van chuyén tich cuc thir cip cung protein mang véi Na+. Khi nong do
glucose thap hon 180 mg/100 ml huyét trong (180 mg%), éng luon gan s& tai hap thu
hét glucose trong dich loc. Vi vay, glucose khdng xuat hién trong nudc tiéu. Nhung
khi nong d6 glucose ting cao hon 180 mg%, ong luon gin khong thé hap thu hét
glucose va glucose bat dau xuét hién trong nudc tiéu. Vi vay, nong do glucose 180
mg% duogc goi la nguong duong cua than.
Tuy nhién, khi ndong do glucose trong huyét twong ting cao hon ngudng duong cua
than, ong lugn gan van c6 kha nang tai hap thu thém mot luong glucose nita nhung
kha niang nay ciing chi giéi han & mot mic nao do. Néu trén mirc d6 do, té bao biéu
mo ong lugn gan khong c6 kha nang tai hap thu thém nira. Luong glucose dugc tai hip
thu ¢ gidi han d6 duoc goi 1a muc van chuyén glucose téi da (Transport Maximum of
Glucose: TmG). Binh thuong TmG = 320 mg/phat
Téai hap thu protein va acid amin:
Acid amin dugc tai hip thu theo co ché van chuyén tich cuc thu cap cing véi Na+
tuong ty nhur tai hap thu glucose.
Riéng protein dugc hip thu theo co ché 4m bao nhu sau: protein trong dich loc tiép
xUc véi té bao biéu mo tai b ban chai, mang té bao 18m vao va dwa phan tir protein
vao bén trong té bao. Tai d6, protein dugc phan giai thanh cac acid amin rdi di vao
dich k& qua mang day theo co ché khuéch tan dé dang. Qué trinh van chuyén nay ciing
can nang luong nén day ciing 14 mot hinh thirc van chuyén tich cyc.

Téi hap thu nuéc:



