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TOM TAT: Bénh tiéu duong c6 xu huéng ngiy cang gia tang trén thé gioi cling nhu ¢ Viét Nam hién nay.
Day 1a mot bénh kho chira va thuong gdy ra nhing bién chimg vé tim mach rit nguy hlem cho nguoi bénh.
Trong bai béo nay, ching t6i trinh bay cac két qua nghién ciru xay dung mé hinh chudt cdng bi bién chimg
bénh tim mach do bénh tiéu duong dé phuc vu cac nghién ciru vé bénh. Chudt thi nghiém dugc cho an theo
ché do an giau chit béo (60% ning luong 1a tur chat béo) roi tiém streptozotocin lidu 35 mg/kg mot lan hay
nhc lai néu duong huyét cao khéng on (dinh. Chugt aéi chimng chi &n thirc &n thong thuo’ng Két qua cho thay,
chudt c6 ham lugng duong cao khéng én dinh, phai tiém nhéc lai STZ nhiéu lan ¢6 cac biéu hién blen chung
tim mach & muc do nhe nhu ¢6 cac vi tri ton thuong ¢ quai dong mach chu, cau than phi dai va viém cau than
6. Trong khi d6, chudt co ham lugng duong cao 6n dinh chi sau mét 1an tiém STZ trong thoi gian dai trén 5
thang sau khi tiém, cd nhiig bién chimg bénh tim mach ¢ mirc d6 nang hon nhu mang xo vira & quai dong
mach chi, xo héa mach mau dang hyalin, xo hoéa cau than dang nét Kimmelstiel va Wilson. Sir dung phuong
phap cho an gidu béo két hop tiém STZ trén chudt cbng trang da tao dugc mé hinh chudt bi tiéu duong va bi

bién chtng tim mach.

Tir khéa: bénh tiéu duong, bién chimg, khau phan md cao, mé hinh chugt cong, streptozotocin.

MO PAU

Bénh tiéu duong 1& mot bénh khod chira va
thuong giy ra nhirng bién ching nguy hiém cho
ngudi bénh. Bién ching ciia bénh bao gdém
nhirng bénh & cac vi mach (bénh ving mac,
bénh than, bénh than kinh) va bénh & cic mach
mau I6n (con goi 1& bénh tim mach) [1]. Nhirng
bién chirng ndy c6 thé bt dau som sau khi bénh
nhan bi bénh, kéo dai am i, rat kho phat hién,
cudi cing thuong dé lai nhitng hau qua vo cung
nghiém trong va la mot ganh nang trong diéu tri
cho nguoi bénh cling nhu cho xa héi [7].

Bénh tiéu duong voi nhitng bién ching vé
bénh tim mach d@ dugc nghién catu trén moé
hinh nhiéu loai dong vat khac nhau nhim tim
hiéu co ché phat sinh bénh, nghién ctru vé hé
protein cua huyét thanh (proteomics), tim nhitng
diu 4n phuc vu cong tac chuan doan som, xac
dinh kha nang chita tri cia mdot s6 loai thude
méi duge san xudt [2, 6, 11, 12]. Nghién ctru
nhitng bién chimg bénh tim mach do bénh tiéu
duodng trén md hinh dong vét thuyc nghiém da
dugc thuc hién & rat nhidu phong thi nghiém
trén thé gisi. O Hoa Ky ciing d4 thanh lap riéng
Mot co quan chuyén nghién ciu xay dung
mé hinh dong vat vé bién chimg do bénh
tiéu duong [5].
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Bénh tim mach do dai thao duong dd duoc
tao ra béng cach tao ra cac loai dong vat mang
gen gay bénh, cho dong vét an thirc n gidu chat
béo, tiém héa chat hodc cho an giﬁu chit béo két
hop tiém héa chat [4, 5]. Tuy nhién, do bénh
tiéu duong, dic biét la typ 2, la mot bénh da gen
[8], cac yeu td gdy nén bién ching tim mach lai
rat da dang va phtc tap, Vi vay, cho dén nay van
chua ¢6 mot mé hinh gay bénh don 1é nao co
thé chimg t6 c6 uu thé tuyét dbi so véi cac mo
hinh khéc [1, 10].

O Viét Nam, gan nhu chwa c6 cong trinh
nao nghién ciru xay dung mo hinh dong vat bi
bénh bién chirng do bénh tiéu dudng. Trong bai
bao nay, ching t6i trinh bay cac két qua nghién
ctru st dung phuong phap cho an thirc dn nhidu
chat béo két hop tiém Streptozotoxin (STZ) dé
tao ra bénh tiéu duong gay bién chiing tim mach
trén chudt cong, phuc vu nhitng nghién ciru vé
proteomic cua bénh.

VAT LIEU VA PHUONG PHAP NGHIEN CU'U
Vit liéu

Dong vat thi nghiém 1a chudt cong tring duc
(Rattus norvegicus) do Hoc vién Quén y cung

cap, khdi luong 170-190 g/con, gom 10 con,
duoc chia theo 16 d6i chimg va 16 thi nghiém.
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Hoéa chat: Streptozotoxin, Sodium cholate
hydrate, Sodium citrate cta héng Sigma;
Cholesterol cua Kanto Chemical; Sucrose,
Kasein ciia Merck.

Phuong phap

Lé doi chitng: Chudt duge cho an theo nhu
cau, thirc n vién c6 ham luong protein 23 %,
chit béo 5%, carbonhydrate 45-55%, xo 5%,
téng gia tri ning luong 1a 3100 kcal/kg. Chuot
duge tiém vao khoang bung dung dich dém
Sodium citrate, pH 4,5.

L6 thi nghigm.: Chuot dugc cho an theo ché
d6 an giau chat béo theo nhu ciu. Khau phéan n
c6 thanh phan bao gém thirc an vién 52,5%, m&
lon 35%, duong surcrose 6,25%, casein 5%,
cholesterol 1%, cholin hydrate 0,25%, c0 gia tri
nang lugng la 5200 kcal/kg, trong d6 60% nang
luong 14 tir chit béo. Sau 6 tudn cho an nhu trén
thi tiém streptozotocin pha trong ¢ém sodium
citrate, pH 4,5 vao 6 bung Vdi liéu 35 mg/kg.
Sau khi tiém 7 ngay va 2 thang mot lan, lay mau
dudi chudt kiém tra ham lugng dudng bang may
do dudng huyét cua hding OMRON. Chudt co
ham luong dudng huyét > 16,7 mmol/l duoc coi
la bi tiéu duong. Néu ham lugng duong cua
chudt cao nhu vay trong subt thoi ky thi nghiém
thi khong can tiém nhac lai va xép vao nhém
chudt chi tiém streptozotocin mot lan. Chudt co
ham lwong dudng < 16,7 mmol/l dugc tiém
nhic lai v6i lidu 40 mg/kg va xép vao nhom
chudt tiém streptozotocin nhic lai nhiéu lan.

Trude khi thi nghiém va 5 thang sau khi
tiém STZ 1an mét, ldy mau & dam réi tinh mach
mat réi mang di xac dinh HbALc trén hé thong
may Xxét nghiém COBAS 6000 V6i hoa chat
déng bo cua hdng Roche tai Bénh vién
Medlatex (Nghia Diing, Long Bién, Ha Néi).

Sau 7 thang ké tir khi bat dau thi nghiém,
chudt o tit ca cac 16 déu bi giét huy dé lay tim
va than 1am mau tiéu ban xét nghiém cau truc.
Mau tim dugc 14y phan bit diu quai dong mach
chu theo phuong phap cua Paigen et. al. (1987)
[9], mau thén dugc lay theo lat cit ngang gitra
than. Cic mau tim va than ngay sau khi mo
duoc ngdm vao dung dich c¢6 dinh trong dung
dich formol trung tinh, diic paraphin sau d6 cit
va nhudm tiéu ban bang hematoxylin - eosin
hoac periodic acid-Schiff (PAS). Poc va chup

anh mAiu tiéu ban trén Kkinh hién vi anh sang
phan cuc BX51 (hdng OLYMPUS).

Mau nudc tiéu dugc ldy truc tiép tir bang
quang chudt va microalbumin trong nudc tiéu
duogc do trén hé théng may xét nghiém COBAS
6000 (hang Roche).

KET QUA VA THAO LUAN

Trong qué trinh thi nghiém gy mé hinh,
cac chi tiéu duoc theo dGi trén chudt thi nghiém
la khoi Iugng, ham lugng duong huyet, chi so
HbALc huyet thanh, quan sat cau trac quai dong
mach chu, tiéu ban cac mau tim va than, ham
luong microalbumin nudc tiu.

Khéi lwgng

Két qua theo ddi khdi luong chudt & cac 16
thi nghiém duoc trinh bay trén hinh 1.
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Hinh 1. Khéi lugng chudt trong thoi gian thi

nghiém

Trong thoi gian thi nghiém, tat ca chudt déu
tang khéi luong. Chudt ¢ 16 thi nghiém duoc
cho an nhiéu m& bi béo phi va c6 khdi luong
tang hon hin so v&i chudt & 16 ddi ching.
Ham lrgng dwong huyét

Sau khi tiém STZ, ham luong duong huyét
cia chuét ¢ 16 thi nghiém ting vot 1én 20,8
mmol/l, cao hon hédn so véi 16 ddi (hinh 2) va
lubn & muc cao trong thang sau (22,23 mmol/l).
Sau d6 mdt s6 chudt c6 ham lwong duong giam
dan, nén ham luong duong trung binh cua 16 thi
nghiém giam & thang thi nghiém thr 5 xudng
con la 14,38 mmol/l va phai tiém STZ nhic lai.
VAo thoi gian cudi cua thi nghiém, ham luong
duong cua 16 thi nghiém van giit & muc cao
(21,86 mmol/l) trong khi ham luong duong
trong mau chudt cia 16 d6i chung thay doi
khong dang ké trong sudt qua trinh thi nghiém.
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Hinh 2. Ham lugng glucose trong huyét thanh
chudt

HbAlc

Két qua do lwong duong gin hdng ciu &
thang thir 7 sau khi thi nghiém cho thiy, chudt &
16 thi nghiém c6 chi sé HbAlc 1a 6,2%. Trong
d6, sb chudt c6 ham Iuwong duong cao on dinh
sau khi tiém STZ chi mot 1an c6 chi s6 HbAlc
rat cao (8,79%), trong khi chi s ndy & sé chudt
¢6 ham luong duong khong 6n dinh phai tiém
STZ nhic lai nhiéu lan chi 1a 3,6% va chudt ¢ 16
d6i ching 1a 2%.
Albumin trong nwéc tiéu

Chudt & 16 dbi chirng c6 ham lugng albumin
trong nude tiéu thap (0,67 mg/l). L6 tiém STZ
¢6 ham luong albumin trong nudc tiéu rat cao
gip hon 107,7 1an so vé6i 16 ddi chung (72,15
mg/l). Piéu d6 cho thdy than chudt cia 16 thi
nghiém d4 c6 biéu hién bi bénh.
Céu tric quai dong mach chi

Két qua nghién ctru ciu tric quai dong
mach chu cua chudt & 16 thi nghiém cho thay,
tat ca ghu(f)t déu ¢6 biéu hién cua bién chl'rng
bénh tiéu dudng. Tuy nhién, cO sy khac biét vé
mic d6 biéu hién cua bénh ¢ nhitng chudt cd
ham luong dudng cao 6n dinh trong sudt thoi
gian thi nghiém sau khi tiém STZ chi mot 1an so
V6i chudt c6 ham lwong dudng khong on dinh
va phai tiém STZ nhéc lai nhiéu lan. Cu thé:
quai dong mach chia cta chudt tiém STZ mot
lan ¢6 nhiéu chd bi thuong tén. O nhitng chd
nay, thanh mach bi sung phong 1én, 15i vao long
dong mach (hinh 3 va hinh 4). Xuét hién vi tri
tén thuong c6 ciu tric dién hinh ciia mang xo
vita da hinh thanh bao gdm 16p té bao ndi mac
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bao phu bén ngoai, bén trong c6 céc té bao bot
(foam cell) va 16i cia mang xo vira (hinh 4).
Poi lic con thay trong vi tri thuong tén co hong
cau, cho théy ¢6 biéu hién vi mach trong 16p co
cua dong mach bi vd. Co6 doan, c6 mang md
tich tu bam vao thanh mach va lam Iong mach
bi hep lai. Lép co thanh mach mau c6 nhiéu té
bao bi chét.

Pong mach cha ctia chudt dwoc tiém STZ
nhiéu lan ciing c6 cac bién chimng xudt hién trén
co s ton thuong xo vira dong mach va mirc do
t6n thuong ciing giéng nhu chudt dugce tiém 1
lan STZ nhung & muc do nhe hon. Ciling c6 hién
tugng thanh mach bi sung phong 18n, 16i vao
Iong dong mach. Tuy nhién, khéng quan sat
thiy mang m& bam vao thanh mach nhu & chudt
dugc tiém STZ nhiéu lan.

CAu triic thin

Tat ca chudt ctia 16 thi nghiém déu c6 hinh
anh cdu trac than bj tén thuong, phu hop voi
lwong microalbumin ting cao do dugc trong
nude tiéu cia chudt. Tuy nhién, than ctia nhitng
chudt c6 ham lugng dudng cao 6n dinh sau chi
mot 1an tiém STZ bj ton thuong ning hon thin
cta chudt c6 ham lwong dudng khong 6n dinh
va phai tiém STZ nhic lai nhiéu lan.

Chudt tiém STZ 1 lan ¢6 hinh anh cau tric
clia ton thuong cdu than & giai doan mudn
tuong duong giai doan 4 ¢ ngudi. Co thé thiy
nhiéu dang ton thuong cau than nhur mang ddy
day va ting cht nén gian mach, tiéu cau bi md
hoa, tiéu cau than bi teo x0, c6 chd quan sat
thiy hién twong xo hoéa ciu than dang ndt
Kimmelstiel va Wilson bit d¢au hinh thanh (hinh
5). Ngoai ra con quan sat thdy nhiéu mach méau
cua than bi xo hda dang hyalin.

Chuot duge tiém STZ nhiéu 1an ciing c6
than bi ton thuong nhung & mic d6 nhe hon,
tuong ty nhu giai doan sém ¢ ngudi: Cau than
phi dai (hinh 6), viém cau than 6, hay nang tiéu
ciu than.

Thao ludn

Nghién ctru nhitng bién ching bénh tim
mach do bénh tiéu duong trén md hinh dong vat
thyc nghiém cé nhiéu tién ich hon trén nguoi
nhu: theo di tién trinh cta bénh d& tén thoi
gian hon, c6 thé thu thap nhiéu vat liéu kho léy
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trén nguoi, cac yéu té nhu sy dong nhét vé gen,
dicu kién cham so6c, ché do an uong ciing dé
dang duoc kiém soat trong qua trinh thi nghiém.

C6 nhiéu phuong phap dé lam cho dong vat
bi dai thao duong kém theo bién chimg. Phuong
phép tao chuft mang gen gy bénh la phuong
phap thuong duogc sir dung & cac nude phat trién.
Phuong phap nay doi hoi img dung cac k¥ thuét
di truyén phirc tap va tén kém nén kho c6 thé
ung dung rong rdi ¢ Viét Nam hién nay. Do do,

Hinh 3. Anh nhuém HE quai d6ng mach chu cia
chudt c6 ham lwong duong trong mau cao on
dinh trong hon 5 thang, co6 vi tri bi ton thuong
(miii tén) (d6 phong dai: 10 x 4).

, AR 1:
Hinh 5. Anh nhudom PAS 14t cét cta than chudt
¢6 ham lugng duong trong mau cao on dinh
trong 5 théng. Tiéu ciu than xo hoa dang ndt
Kimmelstiel va Wilson (miii tén) (d6 phong dai:
10 x 40).

-

Trong thi nghiém cia ching toi, sau lan
tiém thir nhat, tat cd chudt duge tiém déu c6
lwong dudng trong mau rit cao (20,8 mmol/l).
Sau d6, mot s6 chudt c6 ham luong dudng cao

chiing t6i chon phwong phéap dung STZ liéu thap
két hop cho an ché do nhiéu chit béo dé gay
bénh tiéu duong cho chudt thi nghiém. Trong
phuong phap nay, ché d6 an gidu chét béo vira cd
tac dung lam chudt bi béo phi, bi khang insulin
lai vira c6 tac dung gdy nén nguy co bi bénh tim
mach. Khi stc dé khang cta chudt bi suy yéu,
tiém STZ liéu thp s& pha hiy cac té bao tuyén
tuy vira du dé lam ting ham luong glucose trong
mau, tao ra mét mo hinh chudt bi tiéu duong
type 2 giéng nhu & nguoi [11].

Hinh 4. Anh nhuém HE méng xo vita ciia dong
mach chudt bi tiéu duong do an thirc an giau chat
béo két hop tiém streptozotoxin lidu thip, bén
trong c6 té bao bot (mii tén dai) va I6i mai hinh
thanh (dAu mii tén) (d6 phong dai: 10 x 40)

Hinh 6. Anh nhuom HE lat cit than cia chudt
phai tiém streptozotoxin nhac lai. Ti€u cau than
tang sinh phinh to (Mii tén) (46 phong dai: 10 x
40).

nhu vay trong sudt thoi gian thi nghiém (hon 5
thang sau khi tiém). S6 chudt con lai c6 ham
lugng cao trong khoang thdi gian tir 1-2 thang.
Sau d6 lwgng duong trong mau cua chung giam
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dan. Vi vay sé chudt nay dugc tiém STZ nhic
lai nhiéu 1an dé duy tri ham leong dudng du cao
trong mau dé co thé coi 1a chudt bi bénh tiéu
duong [10].

Két qua nghién ciru t6 chirc hoc ciia mach
mau va than chudt cho thiy tat ca chudt bi tiéu
dudng sau hon 5 thang (24 tuan) déu c6 cac
bién ching xuat hién trén co s¢ ton thuong xo
vira dong mach trén quai dong mach chi va
nhitng ton thuong & cau than. Tuy nhién, mic
dd biéu hién bénh & nhirng chudt c6 ham lugng
duong lién tuc cao trong mau c¢6 khac véi chudt
¢6 ham lugng duong cao nhung khong 6n dinh.
Két qua nghién ctru t6 chirc hoc cia quai dong
mach chu va than cua chudt cho théy, chuot
dugc tiém STZ mét 1an c6 mang md 1am hep
Iong mach, mach miu ¢6 mang xo vita bi vo.
CAu trac than cia chudt c6 xo hoa ciu than
dang ndt Kimmelstiel va Wilson, mach mau bi
xo hoa dang hyalin gidng nhu tiéu cau than
nguoi bi bénh tiéu dudong & giai doan cudi.
Ngoai ra con phat hién tiéu cu bi teo xo hay bi
m& hoa hoan toan. Trong khi chudt dugc tiém
STZ nhic lai nhiéu lan ciing cho thiy c6 nhiéu
vi tri bi ton thwong trong 16ng mach méau, nhung
khong thiy c6 mang mé trong 1ong mach. Théan
cia chung ciling chi c6 nhiing dau hiéu ton
thuong nhe ¢ giai doan dau nhu tiéu cau phi dai
va viém cau than 6. Didu d6 cho thdy vai tro
quan trong cua viéc duy tri ham leong duong
trong mau cao trong thoi gian dai ddi véi murc
d6 biéu hién cua céac bién chung tim mach. Chi
sb duong gin két v6i hong ciu trong thoi gian 3
thang gan nhit, HbAlc, 1a chi s phan anh t6t
nhat mirc d6 én dinh ctia ham luong duong cao
trong mau. Trong thi nghiém ctia ching t6i, 16
chudt chi can tiém STZ 1 lan ¢6 chi s6 HbAlc
(8,79%) cao hon han so véi chuot tiém nhic lai
nhiéu 1an (3,6%). Diéu nay rat phu hop véi ket
qua cua cac nghién ctru da chi ra ring neu chi 5O
HbAlc cang cao thi bénh tiéu duong cang c
nguy co gy ra bién ching tim mach nhiéu hon
[3, 7]

M6 hinh bién chirmg bénh tiéu duong trén
dong vat khong nhitng cin phai tao ra duoc
nhirng con vat bi bénh c6 dugc nhitng dac diém
vé bénh 1y va bénh st giéng nhu cia nguoi ma
cé4c bién chung do bénh gdy ra ciing can phai co
bénh cin gidng nhu & ngudi. Bién ching tim
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mach ciia bénh tiéu duong & nguoi co ca & type
1 va type 2. Bién chirng ciia bénh phu thudc rat
nhiéu vao thoi gian bi bénh, thoi gian c6 lugng
duong trong mau cao, roi loan md mau, ting
huyét 4p, khang insulin...[7]. C4c bién ching
dién hinh bao gém viéc hinh thanh céc vi tri ton
thuong, cac mang xo vira trong long thanh
mach va tén thuong tiéu cAu than. Nhu vy, mo
hinh cho in béo két hop tiém STZ liéu thap cua
ching tdi c6 nhiéu dic diém gidng bénh tiéu
duong gy bién chimmg tim mach ¢ nguoi. Do
d6, mo hinh nay cé thé phuc vu cho cac cong
trinh nghién ctru vé bién chimg cia bénh tiéu
duong.

KET LUAN

Str dung phuong phap cho an giau béo két
hop tiém STZ trén chudt cong tring da tao dugc
mo hinh chudt bi tiéu dudng va bién ching tim
mach khac nhau, cu thé chudt c6 ham lwong
dudng cao 6n dinh chi sau mét lan tiém STZ
trong thoi gian dai trén 5 thang sau khi tiém co
nhitng bién chimg bénh tim mach ¢ mic do
nang hon nhu mang xo vita ¢ quai dong mach
chu, xo hoa mach mau dang hyalin, xo hoéa cau
than dang ndt Kimmelstiel va Wilson.

Chudt c¢6 ham lugng duong cao khéng 6n
dinh, dwoc tiém nhac lai STZ nhiéu lan ¢ cac
biéu hién bién ching tim mach ¢ muc d§ nhe
nhu ¢6 cac vi tri t6n thuong & _quai dong mach
chit, cau than phi dai va viém cau than 6.

Loi cam on: Cong trinh duoc Dé tai Poc lap
cip Nha nuéc sb 03/2011 PTNTD/HD-DTDL,
Phong Thi nghiém Trong diém Quéc gia, Bo
Khoa hoc va Cdng nghé tai trg va dugc thuc
hién tai Phong Thi nghiém Trong diém Cong
nghé Gen, Vién Cong nghé sinh hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam.
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A RAT MODEL OF DIABETIC COMPLICATIONS INDUCED
BY HIGH-FAT DIET AND LOW-DOSE STREPTOXOTOCIN INJECTIONS

Doan Viet Binh, Nguyen Thi Kim Dung, Nguyen Bich Nhi, Phan Van Chi
Institute of Biotechnology, VAST

SUMMARY

Diabetes can cause micro- and macrovascular complications, which contribute greatly to the morbidity

and mortality associated with the disease. Animal model of diabetic complications are widely used when
studying the underlying mechanisms behind diabetic complications and consequences of the disorder. In this
paper presented for the first time the development of a new rat model of diabetic complications induced by
high-fat diet and low-dose streptozotocin (STZ) injections. Male Wistar Rats were fed regular pellet or high
fat diet (60% calories from fat). After 6 weeks, rats fed regular pellet received vehicle (controls). Rats fed
with high fat diet were given once or repeated if necessary, injection of a low-dose STZ (35 mg/kg) to induce
diabetes. Diabetic rats were than continuously fed with high fat diet and sacrificed 24 weeks after STZ
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injection. Blood and urine were collected for determination of biochemical parameters. Histological changes
in the aorta and Kidney were examined. At the end of the experiment, blood glucose, HbAlc and
microalbumin showed at higher level. All of the high fat diet plus STZ injection rats exhibit remarkable
lesions and plaque in their aorta representing damage to large blood vessels. However, they demonstrated
features of different glomerulopathy. Rats suffered from hyperglycemia in whole studying time exhibit global
glomerulosclerosis, hyaline arteriosclerosis and glomerular nodule which are comparable with characteristics
observed in later stage of human nephropathy. The rest diabetic rats demonstrated features of mild
nephropathy corresponding with a former stage of kidney disease.
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