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TR NHO CHUYEN HOA s
VA CAC BIEN CHUNG BENH DAI THAO DUONG

Thdi Hong Quang'

TOM TAT

O bénh nhén dai thdo duong, khi ndng do glucose mau cao thi hoat héa rat nhiéu co ché sinh héa.
Céc nghién ciwu I6n d& chimg t6 ring, kiém soét glucose méu sém, tich cuc Iam gidm nguy co bién ching
d4i théo duong. Gan day khai niém “tri nhé chuyén héa” duoc dé cép. Viéc diéu tri tich cuc va kiém soét
glucose méu chit ché som cé thé ngan cén bién chirng man tinh dai théo dudng.

Tt khéa: Tri nhé chuyén héa, bién chirng dai thdo duong.

ABSTRACT

METABOLIC MEMORY AND DIABETIC COMPLICATIONS

Thai Hong Quang’

Many important biochemical mechanisms are activated in the presence of high levels of glucose, which
occurin diabetes. Large randomised studies have established that early intensive glycaemic control reduces
the risk of diabetic complications. This phenomenon has recently been dubbed “metabolic memory”. It
has been suggested that early that early aggressive treatment and strict glycaemic control could prevent

chronic diabetic complications.

Key words: Metabolic memory, diabetic complications.

Glucose gy doc hai & cac td chirc khac nhau
(nhiém ddc glucose) dd dugc biét dén tir rit 1au. Thyc
nghiém trén mo hinh dfng vat tién hanh trude day,

“. giita nhitng nam 1980 d3 ra doi khai niém “tri nhd

chuyén héa”. Giita nhimg nim 2000 — 2002, cac két
qué nghién ctu 14m sang da chimg minh ring, diéu
tri s6m, tich cuc dé kiém soat dua glucose tro vé
binh thudng c6 thé 1am giam tién trién x4u chuyén
héa trong té bao va han ché t6i mic thip nhét
céc nguy co bién chirng man tinh [1], [2]. Nhiéu
nghién ciru & nhiéu trung tim khac nhau sau d6 da
xac nhan két qua cta nhitng nghién ciru nay [6].
Céc bién chiing man tinh 13 két qua do tic dong

ciia mot sd tdc nhan nhu: chuyén hoéa, hormone,
moi trudng hodc gene. Tang glucose mau kéo dai
12 nguyén nhan gay nén cac bién ching bénh 1y vi
mach man tinh (bénh vong mac, bénh than, bénh
thin kinh), ciing nhu bénh mach méu 16n (bénh
tim thiéu mau cuc bd, bénh mach mau nio va bénh
mach mau ngoai vi).

Tinh trang ting glucose man tinh hoat héa mot
s6 chuyén héa: Glycat héa protein khong enzyme
(non-enzymatic protein glycation), Chuyén hoa
polyol (polyol pathway) va stress oxy hoa. Téing
ndng dd glucose l1am bién ddi thanh phin LDL,
chinh LDL s& gy nén nhiém ddc ndi mac. Tang
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glucose man tinh cing véi tinh trang viém s& lam
rbi loan can bing giita metalloproteinase véi cac
yéu té trc ché (MMP/TIMP) gdy nén tai cdu triic
" bénh ly thanh mach mau, ting sinh ndi mac va tin
tao mach (arteriogenesis). Gan day dang thao luén
v& khai niém “tri nhé ting glucose mau”, mot hién
tugng cla qua trinh bénh ly kéo dai lién quan véi
ting stress oxy hoa, glycat hoa protein va lipid cia
t bao. Hién tuwong nay khaoi dau nhu 1a hau qua cia
tang glucose mau ngay liic bit du khai phat bénh.
Tri nhé cia cic co quan va t& chirc s& ghi nhé tinh
trang ting glucose ngay lic ban dAu nay, mic diu
sau d6 kiém soét chuyén hoa da duoc cai thién [3].
Tu d6, chi truong diéu tr tich cyc, cin than bénh
dai thao duong ngay tir thoi diém chén dodn bénh
khong phai 12 vén d& cuong diéu. Day 1a véan dé dic
biét, giai doan sém cia bénh, theo mdt mirc d§ dang
phai lvu y, 13 yu t§ di truéc cla nhitng bién ching

A 66

man tinh sau niy, nhu day 1a “s6 ménh” ctia nguoi
bénh viy, vi ting glucose man tinh s& kich hoat
nhidu qua trinh bénh 1y bét loi nhur:

- Hoat hoa protein kinase C va phospholipase A2
1am ting céc san phim chuyén héa arachidonic acid.

- Tang bdc 16 cac yéu t6 phat trién lam ting co
mach (vasoconstriction) -

- Tang AGEs, ting stress oxy hoa thong qua viéc
gén vGi cac receptors AGE thich hop (RAGE)

- Glycat hoa va oxy héa LDL.

- Tang boc 16 yéu té phién ma nhan NFkp, ting
ndng d6 cac phén tir két dinh, giam sinh kha dung
NO, tang IL-6, TNF-q, va cac cytokine khac.

- Hoat hda protein kinaseC va ting DAG
(diacyloglycerol) dua dén giam tdng s6 NADPH va
tao NO.

Sau khi dat dugc tiéu chudn nhit dinh ciia mot
s6 r6i loan (nhu tich liiy AGE) nhiing thay dbi thoai
héa trong t& bao van con tiép dién, mic dau kiém
soat glucose mau da dwoc kiém soat tot. Diu d6
chimg to ring, néu nhu kiém soat t&t chuyén héa
trong thoi gian dai, x4c dinh sém tinh trang ri loan
dung nap glucose c6 thé kim ham dugc sy phat trién
c4c bién chimg man tinh, ngay ca khi néu nhu kiém

4

soat glucose sau d6 khong tbt. Tri nhé chuyén hoa
hinh nhu dic biét quan trong d6i véi tré em va ngudi
tré tudi, & nhitng ngudi nay, khi xuat hién bénh dai
thao dudng 1a di cd du triéu chimng, do vay chin
doan dugc nhanh va diéu trj cling nhanh, do vy,
nhitng bénh nhan nay giam dugc cic bién ching
man tinh rd rét. Nguoc lai, nhitng nguoi 16n tudi

“bi bénh DTD typ 2 thuong khong duge chin doan

s6m, didu trj mudn vai thang, c6 khi vai nim, nhitng
ngudi ndy, mirc d9 glucose mau khong cao nhu dai
thdo duong typ 1, thuong cé thé bj bd sét khong
dwoc chan doan, cudi ciing, ting glucose man tinh
dwa dén ting non-enzymatic glycation va stress oxy
héa, sau d6 1a cac bién chirng man tinh.

Glycat
(Nonenzymatic protein glycation).

héa  protein  khong  enzyme

Tang glucose mau dong vai tro cha yéu trong co
ché bénh sinh bénh mach mau do dai thdo dudng.
Tac dyung hiy hoai cia n6 théng qua cic dudng
chuyén hoéa khac nhau, Glycat héa protein khong
enzyme (non-enzymatic protein glycation) 12 mot
trong nhitng dudng chuyén héa dé. Day 1a sy gin
két céc carbohydrate v&i cic vi chét giau nhém
amino tu do cua protein. Giai doan sém cla glycat
héa dao nguoc dugc, nhung tao nén nhiéu AGE, cac
phic hgp nay tao thanh nhém khong ddng nhét tir
phén tng khir khong enzyme ciia cac carbohydrate
v6i sy tham gia ciia cdc nhdm amino tu do, lipid,
acid nhan. AGEs c6 cac recepter mang dic hiéu trén
nhitng loai t& bao nhit dinh.

Con duong glycat hdéa khong enzyme la mot
co ché quan trong théng qua né ting glucose mau
gdy t6n thuong cac té bao ndi mac. Réi loan chic
ning ndi mac c6 thé cé vai trd quan trong trong sy
phat trién bénh mach mau do PTD. Trén bé mit cac
té bao ndi mac co cic receptor dic hiéu cia AGE
(RAGE), RAGE gén véi AGEs [4] 1a nguyén nhan
lam téng stress oxy hoa, ting san xuét ROS, cytokins
(TNFa, IL-1), c4c yéu td phat trién (IGF-1, TGFB),
cac phan tir két dinh (adhesion molecules), va hoat
héa chét 1am ting phién ma cia chudi nhe yéu 5
nhan kappa (transcription nuclear factor kappa-light
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chain-enhancer). Nhidu nghién ctru da nhin manh chimg ciia né [5]. Qué trinh glycat héa c6 thé anh
vai trd dic biét cia AGE nhu 1a mét yéu td trung  hudng dén vat lidu di truyén, dwa dén nhiing thay .
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Hinh 1. Co ché ting tén thuong té bao do AGEs + RAGE trong té bao ngi mac va dai thuec bao [8]

Hoat héa dwong chuyén héa polyol.

Khi ting glucose & khoang ngoai t& bao, dudng
chuyén héa glucose thir hai ciing dugc hoat hoéa.
Aldose reductase chuyén glucose thanh sorbitol va
tich liiy ching. Sorbitol qua nhidu s& lam phdng
(swelling) va ton thuong td chirc. Tang glucose man
tinh 1am ting bién ddi glucose qua chu trinh chuyén

héa cia nd, va ciing lam thay dbi ti s6 NADH/
NADPH va lam giam ndng d6 glutathione khir.
Tang sorbitol di kém vé&i nhiing giot myoinositol
trong té bao, c6 vai trdo din truyén (transduction)
tin hiéu trong té bao va diéu hoa hoat tinh Na+/
K+ATPase.
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Hinh 2. Con duong polyol

Trdi. Puong chuyén hoa khong hoat héa binh
thuong, nhung s& tré nén hoat héa khi ndng do
"glucose trong té bao tang 1én.

Phdi. Hiu qua cia glucose ting chuyén
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héa theo dudng polyol, chuyén glucose dé tao
glucose glycats manh (methylglyoxal, acetol
va triose pho sphates) lam ting tén thwong do
oxy hoa va tang hoat héa PKC. GSH, reduced
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glutathione, ¥ NAD, nicotinamide  adenine
dinucleotide [8].
Stress oxy hoa
Téng glucose mau hoat hdéa cyclooxygenase,
ty oxy héa glucose, rdi loan chirc ning céc ion
. kim loai ¢6 héa trj hai. Cac gbc tyr do dwgc hinh
thanh trong qua trinh tr oxy héa glucose gy nén
oxy hoéa lipid va AGE, hoat héa dudng chuyén
héa diacyglycerol-protein kinase, va ting tong
hop thromboxane.

Hoat héa cac gdc tir do ciing tham gia vio ting
tinh thdm ndi mac va lam tdng san Xuét cac san
phém cudi cia glycate thir phat.

ROS lam ting peroxyt hoa lipid trong mang té
bao, hoat hda oxy hoéa lipid, gdy nhiém ddc ndi mac.
O bénh nhan DTP ting ndng d6 cac peroxydes lipid,
12 nguyén nhén co vi mach, déc biét trong tim. Cac
gbc trr do ¢6 thé hoat héa cac yéu tb phét trién va
giai phong cac hat, cac hat ndy c6 vai trd trong két

“dinh tiéu cdu va lymphocytes v6i ndi mac. Chiing

’ cﬁng ¢6 thé kich thich macrophages giai phéng céc
cytokines gay tén thuong té bao ndi mac. Rat nhidu
nghién ciru thyc nghiém da chimg minh ROS c6 thé
gay nén chét t& bao theo chuong trinh.

Réi logn chuyén héa Proteoglycans

Trong qua trinh phét trién bénh mach mau do
DTD, nhiing rdi loan chuyén héa proteoglycans ¢6
vai trd quan trong. Glycosaminbglycans (GAG) la
mot phén chinh trong co ché bénh sinh bénh than do
DTD. Proteoglycans 1 nhitng thanh phan phan tir
16n clia matrix ngoai té bao, ching gdm 15i protein
gén hoéa tri hai véi céc chudi glycosaminoglycan
giai doan cao clia qua trinh phén chia. Tang glucose

“méu lam rdi loan chuyén héa ciia proteoglycan nhu
heparan sulfate. Thiéu heparan sulfate (HS) dua dén
X0 tiéu cdu thin va lam ting nhanh nhing thay ddi
do vitaxo trong vi mach. Thiéu GAG lam ting sinh
té bao co tron.

Sw phit trién cdc bién chitng man tinh do DTD.

- Hoat héa qua trinh giycat héa protein khong
enzyme dua dén glycat héa mang nén, collagen, cac
protein huyét thanh, DNA van van. Glycat héa céc

protein trong ty thé (mitochondria) c6 thé 1a mot
phén dé giai thich hién twong “tri nhé chuyén héa”.
Ty thé bj glycat hoa s& san xuit qua mirc cac gbe tr
do theo cac dudng khac nhau tir cic ndng do glucose,
c6 thé gy nén tdn thuong DNA ciia ty thé (mtDNA),
didu d6 s& 1am x4u hon tinh trang cia ty thé va san
xut ROS nhidu hon, cang gdy tdn thwong t& bao va
hoat héa kéo dai qua trinh bénh Iy, giy nén nhiing bién
ching man tinh ctia bénh DTD [6]. Stress oxy hoa co
thé 1am thay ddi bdc 16 c4c protein trong ty thé.

Céc san phim cudi bdc cao cia glycat héa
(AGE) tich liiy trong thanh vi mach (vessel wall)
tir khi bénh DTD méi bit diu, va day 1a nguyén
nhan gy nén tdn thuong tai cic vi mach niy. R6i
loan chirc ndng ndi mac c6 vai trd quan trong trong
giai doan som tbn thwong mach mau [7], [8]. Bién
chirng mach méu anh huéng ca hai phan chinh ciia
thanh mach (ndi mac va trung mac) ca vé ciu tric
va chirc nang.

Ting cwong chuyén héa glucose qua dwong
polyol

Tang hoat tinh dudng chuyén héa polyol 6 vj tri
chinh & vdng mac, ddng tir (pupil), than kinh ngoai
vi va tiéu cdu than, nghia 13 nhitng ving ma vén
chuyén glucose phu thudc insulin. Tich trit sorbitol
kich hoat chudi cac phan tmg dua dén giam hoat
tinh Na/K ATPase, d6i khi d6 1a nguyén nhan gay
nén rdi loan c4u triic va chirc ning cac co quan.

Hoat hoa protein kinase

Trong céc t& bao sy bdc 10 aldose reductase
thap hoic khong c6, ting glucose mau lam ting sin
xuét diacyloglycerol, né 1am ting hoat tinh protein
kinase C. Hoat hda manh protein kinae C dua dén
céc r6i loan céu triic va chirc ning trong té bao. Ting
glucose mau ciing c6 thé c6 tac dung dbi nghich ddi
véi protein kinase C trong nhitng typ & bao khac
nhau. Vi dy, té bio perycyte vong mac, cac té bao
nay boc 10 cao aldoreductase trong tinh trang ting
glucose mau bét ddu atrophy, 12 nguyén nhan gy
nén tinh trang phinh vi mach, mét khac, cac té bao
ndi mac, vi khéng c6 enzyme trong sudt qua trinh
tang sinh dwa dén bit tic 1ong mach [7].
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Hinh 3. Hoat héa protein kinase C bang tong hop de novo diacylglycerol do ting duong huyét [8]

Tiing stress oxy héa

C6 biéng ching chic chin v& lién két san xuét
qua nhiéu ROS do ting glucose méau v4i ting mirc
5 stress oxy héa & BN DTD. Tén thuong clia
MAP-kinase do tinh trang ting glucose méu cé
thé 12 mot trong nhitng yéu tb chju trach nhiém.
Mitogen-activated kinase (MAP, MAPK) 1a nhém
clia protein serine threonine kinase, n6 c6 vai trd
didu hoa dap tng véi kich thich bén ngoai dén té
bao. Trong t& bao ndi mac, san xuét nhiéu ROS én
dinh trong thoi gian dai sau khi ndng do glucose
dd trd lai binh thudng, di cung hién tugng nay
1a kéo dai hoat hoa protein-kinase C-p (PKC-p).
Qué trinh nay anh hudng dén sy bdc 1§ gene nhur
phén chia, biét héa, di chuyén, chét té bao theo
chuong trinh .

Trong tinh trang rdi loan dung nap glucose,
san xuft qua mirc yéu t6 (rc ché ndi sinh cua nitric
oxide synthase ctia mach mau (ADMA- asymmetic
dimethylarginine) c6 thé xdy ra. Mot trong nhiing
nguyén nhin ADMA ting ciing c6 thé do uc
ché enzyme thoai gidng né : dimethylarginine
dimethylaminohydrolase (DDAH). Enzyme nay bi
* bét hoat bdi stress oxy héa. Nitric oxyde (NO) ¢6
vai trd quan trong trong duy tri vascular homostasis.
Giam sinh kha dung sinh hoc cuia né c6 thé 1a
nguyén nhan hodc la do thiéu insulin, hodc do thiéu
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nhay cam insulin dua dén rbi loan chu triic va chic
nang cua mach mau. :

Tang glucose mau cling dua dén san xuét mot sb
tac nhan gy co mach nhu endothelin-1, thong qua
céc receptor ddc hiéu ciia n6 gy nén co cic té bao
co tron trong thanh mach méu .

Nhitng thay ddi phan tir trong thanh mach clia vi
tuln hoan x4y ra khi ndng dd glucose cao hon mirc
sinh ly binh thudng, m0t mit s& gdy nén nhiing rbi
loan v& chirc ning, mot mit tham gia vao “hién
twong tri nhé chuyén héa”. Tang glucose mau gdy
tén thwong truc tiép DNA s& duy tri nhing bién
ddi cdu tric phén tir trong té bao trong thoi gian dai
vai nam.

Céc protein cla ty thé bj glycat hoa trong khi
ting dudng huyét s& lam ting san xuét anion
peroxide, trong trudng hop nhu vy, ngay ca khi
glucose tr¢ lai binh thudng, ty thé da bi glycat
héa van duy tri san xuét anion peroxyde, chinh
vi vdy s& hoat héa mot s6 duong chuyén héa
tham gia vao qua trinh phat trién céc bién ching
man tinh do bénh DTD, vi viy, tang glucose mau
kéo dai mudn trude khi chdn doan bénh DTD cé
thé rat sém giai phong céac chi d4u (mark) vao
trong té bao hé théng tudn hoan va cic co quan
dich, tham gia phat trién céc bién chiing trong
tuong lai.
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Néu nhu vy, s& giai thich mt thuc té 1a bién  bién ching mot mat phai duy tri kiém soét tt
chiing man tinh bénh DTD c6 thé xuét hién ngay  chuyén héa, mit khac duy tri diéu trj c6 hiéu qua
& nhitng BN duoc kiém soat ch.uyén héa tt trudc  tir rit sém khi 13n diu tién duoc chin doan./.
d6. Hién nay, ngudi ta hidu ring, dé dé phong
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