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TOM TAT

Loét chi man tinh la mét trong nhitng bién
chitng ciia bénh ddi thdo dwong gdy nhiéu dau dén
cho bénh nhéan va c6 thé dan dén tir vong. Do vdy
viéc thir nghiém cdc liéu phdp diéu tri vét thuong
man tinh do ddi thdo dwong cé thé dwoc nghién
curu thong qua cac mé hinh dong vdt mé phong.
Cam tmg bang streptozotocin (STZ) la phiong
phap thuong dwoc dp dung dé tao mé hinh dong
Vit ddi thdo dwong véi wu diém quy trinh don gidn
va chi phi thap. Trén thé giGi da cé nhiéu nghién
cueu st dung STZ xdy dung mé hinh chuét dai thao
dwong mang vét thuong ngodi da. Tuy nhién, so
sdanh gifka cde cong bé trude day cho thdy ¢d nhiéu
diém khdc nhau vé cdc yéu t6 nhw luong STZ,
trong lirong chudt dau vao, chi s6 dwong huyét xdac
dinh dai thao dwong va cdach danh gia trang thdi
sinh Iy chugt. Chung t6i da xdy dung bo tiéu chi
danh gid cam quan tinh trang sitc khée gom cdc

tiéu chi vé mau da, tinh trang Iong, kha ndng di
chuyén va thé trang. Bé tiéu chi ndy da dwoc dp
dung song song véi tiéu chi vé mirc dwong huyét
trong khdo sat liéu tiém STZ nham tao chudt ddi
thdao dwong co tinh trang suc khoe én dinh va cé
1y 16 séng sot cao sau khi tao vét thwong ngodi da.
Chuét dau vao cé trong luong 20-28 g va duwoc
tiém STZ liéu 125 mglkg, sau 1-2 tuan cho ty 1¢
chugt ddi thao dwong dat chudn sirc khoe khodng
40 % ¢ tudn 1 va tudn 2 sau tiém. Chugt cé dwong
huyét > 200 mg/dL déu bi hw hai ddo tuy va cho
dugc tinh 6n dinh cao vé duong huyét ciing nhw
tinh trang sirc khée sau 2 tuan mang vét thirong.
M6 hinh chuét ddi thao dwong mang vét thwong
ngodi da nay cé khd ndng lanh vét thwong chdm
hon chudt doi chirng (khéng bi dai thio dwong),
va di diege sir dung cho thir nghiém kha néing diéu
tri cua protein rhPDGF-BB.

Tir khéa: b¢ tiéu chi danh gid cam quan sirc khée, ddi thdo dwong, mé hinh chuét, streptozotocin, vét

thwong ngoai da, rhPDGF-BB
MO PAU

Dai thio duong (DTP) 1a mot bénh rbi loan
chuyén hoa phd bién vé6i nhidu bién chimg nguy
hiém, anh hudng dén 8,3 % dan so trén thé gisi va
tré thanh mot trong ba cin bénh chét ngudi chi sau
ung thu va tim mach [1]. Theo T chirc Y té thé

giéi (WHO) va Lién doan dai thao duong thé gioi
(IDF), Viét Nam la mdt trong nhitng nudc co ty 1€
gia ting bénh DT nhanh nhit (khoang 8-10
%/nam). Bénh DTD xdy ra do sy tén thuong hay
suy giam churc nang cta té bao B dao tuy, lam cho
té bao khong san xuét d insulin (hormon diéu hoa
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lwong duong trong mau) cho co thé, dan dén ndng
d6 duong trong mau lic nao ciing tang cao va kéo
theo 1 nhitng bién chimg gay nhidu dau don cho
ngudi bénh. Loét chi 1a mot trong nhimng bién
chung thuong gap va cod nguy co doan chi cao,
tham chi tir vong do nhiém tring trong khi phiu
thuat. Theo thong ké, 15 % bénh nhian DTD c6 vét
loét chi va 70 % trong sb d6 s& tai phat trong vong
5 nam tao thanh vét loét man tinh. Thyc trang dang
bao dong 1a dén 85% s6 ca bénh PTD phai cit cut
chi c6 bit ngudn tir mot vét loét [2].

Chinh vi vy nhidu nghién ctru vé cac nhan t6
tang trudng kich thich lam lanh vét thuong hay thir
nghiém tri liéu t& bao gdc va cac vat lidu y sinh
trén vét loét do bénh DTD gay ra di va dang duoc
tién hanh. Trong 46, viéc xay dung hoan chinh mot
md hinh dong vat DTD mang vét thwong ngoai da
dé thir nghiém cac yéu té nay 13 mot bude nghién
clru quan trong. Trong nhidu nghién ctru trudc
day, chuét dugc cam Ung bing streptozotocin
(STZ) 1a phuong phap thuong duoc ap dung dé tao
md hinh dong vat DTD mang vét thwong ngoai da
v6i wu diém quy trinh thyc hién don gian va chi
phi thip [3]. Tuy nhién, so sanh giita cac cong bd
cho thay ¢6 nhiéu diém khéac nhau tir chung chudt,
trong lugng cho dén liéu tiém. Tac gia Kintoko va
cong su (2014) thuc hién nghién ctru trén ching
Kunming trong lugng 18-23 g, két qua cho thay
lidu tiém STZ 200 mg/kg cho duogc 76,8 % chudt
DTD cung véi ty 16 sdng sot 1a 98,2 % [4]. Nghién
clru cla tac gia Sachin Arora va cong su (2009)
trén chiing Swiss Albino trong lwong 25-30 g voi
lidu tiém 180 mg/kg cho dugc 100 % chudt DTD
nhung qua nim tudn theo di ty 1& chudt sdng sot
chi khoang 75 % [5]. Két qua nghién ciru ctia Koji
Hayashi va cong su (2006) trén chung ICR 8 tun
tudi cho thiy véi lidu tiém 100 mg/kg c6 thé cam
ung tao chuot DTD sau ba tudn [6]. Bén canh do,
& Viét Nam van chua c6 mot cong bd nao ching
minh va xay dung hoan chinh mé hinh chudt DPTD
mang vét thurong ngoai da mét cach c6 hé thong.
Vi vdy, chung t6i thyc hién nghién ctru nay nhdm

nghién ctru tao mé hinh chudét DTP mang vét
thwong ngoai da dé dap tmg nhu ciu thir nghiém
mot sb yéu tb kich thich ting cudng 1am lanh vét
thuong tién tdi chira tri vét loét & nguoi bi DTD.
Piu tién chung t6i xdy dung bo tiéu chi danh gia
cam quan tinh trang strc khoe chudt. B¢ ti€u chi
nay két hop véi tiéu chi vé muc dudng huyét s&
duge ap dung xuyén subt trong cac thi nghiém
Kkhéo sat lya chon liéu tiém STZ, trong lugng chuot
déu vao va thoi diém bit dau tao vét thuong phu
hop cho m6 hinh. Sau d6 mé hinh s€ dugc danh
gia thong qua mic d§ hu hai cia dao tuy va kha
nang ty lanh vét thuong trén da. Budc dau ching
t6i cling tién hanh thir nghi¢m kha nang diéu trj vét
thuong cua thPDGF-BB trén md hinh vura tao.

VAT LIEU VA PHUONG PHAP
Vit liéu

Chudt nhét tring Mus musculus Swiss Albino
(gidng duc, 4-6 tudn tudi) dat chudn cung cip tir
Vién Pasteur TP.HO Chi Minh. Chudt mua vé
duge nuéi 6n dinh 1 tuln trude khi thi nghiém.
Thirc dn dung dé nudi chudt la cam vién chuyén
biét ctia Vién sinh pham Nha Trang (thanh phin
bao gém dam téng s 21%, chit béo 5-7 %, chét
s0 5-6 %, khoang tong hop 6-8 %), nudc udng
dugc 14y tir ngudn nuée loc dan dung va ap dung
chu ki ngay dém 1a 12 gio sang-12 gio tbi.

Streptozotocin (STZ) dang bot dong khod
(Sigma, Hoa Ki) dugc bao quan ¢ ti -30°C, khi sir
dung sé dugc hoa tan trong buffer sodium citrat
0.1 M pH 4.5. Thuéc giy mé Ilium ketamin
100mg/mL va Ilium xylazine 20 mg/mL (Troy
Laboratories PTY, Australia).

Dich protein thPDGF-BB vi d¢ tinh sach tir
95-99 % dugc cung cip tir Bo mén Cong nghé sinh
hoc Phan tir va Méi truong, Truong Pai hoc Khoa
hoc Ty nhién, PHQG-HCM. rhPDGF-BB duogc
thu nhén va tinh sach tir qua trinh 1én men ching
P. pastoris X33::pdgf-b tai tb hgp mang da ban sao
gene pdgf-b [7], va sau d6 dugc kiém tra hoat tinh
in vitro trén dong nguyén bao sgi NIH3T3 [8].
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Dung cu va thiét bi: may do ndng dé duong
huyét EASYGLUCO Auto-Coding (INFOPIA,
Han Qudc), may cit lat moéng Microtome
(MR258, Italy), kinh hién vi Eclipse NI_U (Nikon,
Nhat Ban).

Phwong phap xay dung b tiéu chi va phuong
phap danh gia cim quan tinh trang sirc khée chugt

Pé tao mé hinh chuét DTD mang vét thuong
ngoai da, ngoai ti€u chi mang trang thai bénh
DTD, chudt con phai dat trang thai sinh 1y én dinh
va dong déu trong subt qua trinh tao vét thwong va
thir thubc sau nay. Hon nita, trong cac nghién ciru
trudc vé tao md hinh chuét DTD mang vét thuong
ngoai da, céc tac gia thuong chi néu vé phuong
phap thuc hién, chwa dé cp chi tiét dén tiéu chi
danh gia va lga chon chudt dau vao cho tao mod
hinh. Do d6 chung t6i tién hanh tham khao tai liéu
nhim dwa ra bo tiéu chi danh gia phu hop (TCVN
3215-1979, TCVN 3216-1994, [9, 10]). Hoi dong
danh gia cam quan phai co6 it nhéit 3 thanh vién
(nhidu nhét 12 12 thanh vién), cac thanh vién phai
duoc dao tao trude vé& mau va cdc muc do danh
gi4, quan sat va cho diém doc 1ap. Noi danh gia
phai yén lang, du anh sang; cac 16 dugc sip xép
ngiu nhién sao cho cic thanh vién danh gia khong
duoc biét vé thiét ké thi nghiém phan 16; chuin bj
céc phiéu diém dénh gia cho cac thanh vién. Cin
clr vao diém trung binh cua cac thanh vién dé tién
hanh xép loai chit lugng strc khde chuot.
Phuong phip xdy dyng mé hinh chuft DTD
mang vét thuwong ngoai da
Khao sdt liéu tiém STZ cam vng tao moé hinhchudt
DTb

Dua trén cac két qua tao mo hinh DTD trén
chudt nhit tring trong cac nghién ciru trude day
[6], chiing t5i tién hanh khao sat lidu tiém STZ tir
100-150 mg/kg trong lugng chudt voi mong mudn
tao dwoc md hinh chudt DTD én dinh vé sinh 1y
Vi ty 1€ cao nhét ¢ thé.Chudt duc Mus musculus
duoc nudi én dinh 1 tudn. Trude khi tiém STZ,
chudt duogc cho doi 812 gio (tir 22 gio 30 dém
dén 7 gio 30 sang hom sau), tién hanh cn trong

luong, danh gia cam quan tinh trang sttc khoe va
do duong huyét. Chon chudt dat tiéu chudn strc
khoe va c6 mirc dudng huyét binh thudng (70-150
mg/dL) dé tiém STZ. Tién hanh phéan 16 sao cho
cac chudt co trong lugng, thé trang va muc duong
huyét twong duong nhau giita 4 nghiém thirc (9
con/ nghiém thirc): dbi chirng tiém buffer sodium
citrat (ky hiéu la BF), 100mg/kg, 125mg/kg va
150mg/kg. STZ dugc tiém ngay vao mang bung
chudt trong vong 5 phut sau khi hoa tan, thé tich
tiém dugc tinh toan dua trén trong lugng chudt.
Theo d&i chuét hang ngay cho dén tuan thir 5 sau
tiém.O mdi tudn, chudt dugc cho doi 8—12 gid (tir
22 gid 30 dém dén 7 gio 30 sang hom sau), tién
hanh can trong luong, danh gid cdm quan tinh
trang stc khoe va do dwong huyét théng qua lay
mau tir tinh mach dudi. Thi nghiém duogc thuc hién
13p lai 2 14n va két qua dwoc danh gia théng qua:
ty 1€ chudt DTD va ty 1€ chuot DTD dat chuén strc
khée. Chudt dugc danh gia 1a DTD néu muc
duong huyét > 200 mg/dL [4] va dat chuin stc
khoe néu thoa diéu kién nhu trong Bang 2.

Lua chon trong luong chudt dau vao cho mo hinh

Bén canh liéu tiém STZ, trong qué trinh lam
thuc nghiém chung t6i nhan théy trong luong
chudt dau vao ciing 1a mot trong cac yéu t§ anh
hudng dén khao sat hiéu qua tao mo hinh. Chuot
mua vé, sau khi nudi 6n dinh 1 tudn s& duogc can
trong lugng, danh gia cdm quan trinh trang suc
khoe va do dwdng huyét. Nhimg con chuét dat
chuin sirc khoe va c6 mirc duong huyét binh
thuong (70-150 mg/dL) s€ dugc chia thanh 2
nhém dua trén trong lugng: tur 12 dén 20 gvatu
20 dén 28 g. Tiém STZ véi liéu tiém da duoc khao
sat dé cam tUng tao chudt DTD. Tién hanh do
duong huyét va danh gia strc khoe chudt & tudn thir
1 va thir 2 sau khi tiém. Thi nghiém dugc 1ap lai 2
14n va két qua duoc danh gia thong qua: ty 16 chudt
DTD va ty 1¢ chuot DTD dat chuan sirc khoe.
Lura chon thoi diém bt dau tao vét thuwong sau khi
tiém STZ
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Thoi diém tao vét thwong 1a mét yéu td quan
trong anh huéng dén tinh trang DTD va sirc séng
ctia chudt sau khi tao vét thwrong. Thoi diém nay
duoc lya chon sao cho chudt van duy tri dugc
trang thai DTD 6n dinh va ty 1& sdng sot cao sau 2
tudn mang vét thwong.Nhitng con chudt dat chuin
strc khoe, c6 muc dudng huyét binh thuong (70-
150 mg/dL), c6 trong lugng trong khoang da duoc
lua chon nhu trén s& dugc tiém STZ véi lidu da
dugc khao sat. Tién hanh do duong huyét va danh
gid strc khoe chudt tir tuan 1 dén tuan 4 sau tiém.
Thi nghiém duoc lap lai 2 lan va két qua duoc
danh gia thong qua: ty 1¢ chudt DTD dat chuan sirc
khoe, ty 1¢ chu6t DTD 6n dinh dudng huyét va ty
1é chudt séng s6t sau 2 tudn tiép theo.

Panh gia mé hinh chugt PTP mang vét thwong
ngoai da
Vé su hw hai dao tuy

Pao tuy ¢ chuét BPTD cam ung bing STZ
thuong bi bién dang, cac té bao B tuyén tuy bi hoai
ttr, hinh thanh cac hbc khong bao va mach mau
trong tuyén tuy thuong bi sung huyét [11]. Dé
khing dinh mé hinh BTP tao thanh cong trén
chudt, mo tuy cua chudt dugce thu nhan nhdm danh
gi4 sy ton thuong cua ddo tuy. Nhitng con chudt
DTD dat chuén stc khoe & thoi diém dugce chon
nhu trén s€ dugc phan 16 theo cac muc duong
huyét khac nhau (200-299, 300-399 va >400
mg/dL) va 16 dbi ching (khong DTD). Tién hanh
gdy mé, gidi phiu thu tuy va danh gia mo hinh
chuét DTD théng qua md hoc dao tyy béing
phuong phap nhuom H&E (Haematoxylin and
Eosin Staining, Bangabandhu Sheikh Mujib
Medical University). Két qua dugc dénh gia thong
qua: hinh dang va dién tich dao tuy, sy hinh thanh
cic hbc khong bao trong dao tuy va hinh dang
mach mau.

Vé kha ndng tir lanh vét thuong

Vét thuong man tinh nhu vét thuong do DTD
s& co thoi gian dong vét thuong 1au hon so véi vét
thuong binh thuong [12, 13]. Do d6, kha nang tu
lanh vét thwong 12 mét tiéu chi danh gia viéc xay

dung thanh cong mé hinh. Nhitng con chuét BTb
dat chuén stre khoe duge chon dé phéan 16 tién hanh
phiu thuit tao vét thurong. Chudt trong cac 16 thi
nghiém dugc xem xét bd trf dé dam bao su df‘)ng
d&u cao nhét gitra cac nghiém thure, dac biét chu y
dén hai chi tiéu quan trong la do day da va thé
trang.Chudt dugc gdy mé bing tiém vao bip dui
dung dich hdn hop cua ketamine va xylazine voi
lidu 80 mg/kg ketamine va 10 mg/kg xylazine pha
trong nudc mudi sinh ly. Chudt dugc cao 16ng &
trén lung, khoang 1/2 dién tich lung phia dudi. Sat
tring bé mat da voi ¢dn 70 °. Dung kéo nhon cét
tao mot vét thuong hinh tron dudng kinh 12 mm,
vét thuong sau khi tao phai dugc cit du sdu qua
16p co panniculus carnosus nhdm tranh vét thuong
co qué nhanh, kh6 quan sat thiy khac biét gitra cac
16 thi nghiém. Tién hanh theo doi, chup hinh va
tinh dién tich vét throng bang phin mém Image]
vao cacngay 0, 3,5,7,9, 11 va 14 sau phﬁu thuat.
Két qua dugc danh gia théng qua: do 6n dinh
dudng huyét va tinh trang stre khoe chudt DTD sau
khi tao vét thuong; kha ning ty lanh vét
thuongdua trén ty 1¢ % dién tich vét thuong dong
theo thoi gian va tde d6 lanh vét thuong 50%.
Thir nghiém kha ndng lam lanh vét thwong trén mé
hinh chuot BPTD cua rhPDGF-BB

Chuédt DTD dat chuén strc khée duoc tao vét
thuong trén da lung theo phuong phap da dugc
trinh bay nhu trén. Dich thPDGF-BB tinh sach
>95% dwoc thim tach qua dém vai dung dich dém
1X PBS (Phosphate buffer saline) va sau do c6
méiu bing amicon ultra (Merck Millipore). Miu
duoc tron voi ta duge 5 % PEG (Polyethylene
glycol, Merck) - 1a gia mang giit PDGF trén vét
thuong va tao didu kién cho PDGF thdm tir tir vao
trong vét thuong, kiém tra hoat tinh kich thich ting
sinh trén dong nguyén bao s¢gi NIH3T3, st dung
ngay hodc bao quan & 0°C cho dén khi sir dung.
Thir nghiém tri liéu: dung micropipet nho tryc tiép
20 uL méiu thPDGF-BB/5 % PEG véi ham luong
PDGF-BB 7.07 ug/vét thuong c6 dién tich 1,13
cm? (tham khao lugng ding trong san phim
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thuong mai gel Regranex 0,01 %, 7 pg/vét thuong
c6 dién tich 1 cm?), 16 d6i ching chi nhoé ta duoc
5% PEG. Thuc hién nhé thudc hang ngay & cling
thoi diém cho dén khi vét thuong lanh. Theo dai,
chyp hinh va tinh dién tich vét thuong bang phan
mém Imagel] vao cac ngay 0,3, 5,7, 9, 11 sau phiu
thuat. Két qua dugc danh gia thong qua: ty 18 %
dién tich vét thuong déng theo thoi gian.

KET QUA VA THAO LUAN
Xay dung bo tiéu chi danh gia cim quan tinh
trang sirc khée chudt

Két hop quy chuan d4nh gia diém két thic nhan
dao (humane endpoints) cho dong vat thi nghiém
ctia Uy ban v& Quy ché Pénh gia va Str dung dong
vat (IACUC), Truong Pai hoc Pennsylvania (Hoa
Ki) va danh gia tinh trang suc khoe chudt thi
nghiém ciia Vién y té Qudc gia Hoa Ki (NIH) [9],
chung t6i tién hanh lua chon céc tiéu chi sau cho
danh gia cam quan tinh trang strc khoe chudt tao mo
hinh chuét DTD mang vét thuong ngoai da: mau da,
tinh trang 16ng, kha ning di chuyén va thé trang.

Mau da la mot tiéu chi danh gid ngoai hinh
quan trong, thong qua mau da c6 thé biét duoc tinh
trang tudn hoan coa chudt. Néu chudt bi thiéu mau,
thiéu oxygen trong mau, nhidm tring,... mau da s&
thay déi tir hong sang hdng nhat, ning s& dan t6i
xanh xao, tim tai. Pac biét, khi chudt c6 mirc duong
huyét cao dan toi gay ton thuong cic mach méau
ngoai bién va khi tao vét thuong dién tich 16n ¢6 thé
gy nhiém tring.Chinh vi vy mau da duoc chon la
mot tiéu chi danh gia trong tao mo hinh chudt DT
mang vét thuong ngoai da. Mau da dugc danh gia
theo ngudng sic thai da tir trang thai tot 1 hong tuoi
dén kém dén 12 hdng nhat, tai va rat tai.

Tinh trang 16ng cling 1a mot ti€u chi danh gia
ngoai hinh quan trong, 16ng bao phi1 toan bé co thé
chudt, ¢ trang thai binh thuong 16ng day va muot.
Tuy nhién, khi chudt ¢ trang thai khong tdt, mét
moi, chudt s& thiéu di sy “chai chudt” hay néu dau
d6n trén toan b hay mot ving co thé s& ty cao xé
16ng minh. Hon nita, chin 16ng bt ngudn tir da, nén
néu mau khong du cung cip chit dinh dudng vi strc
khoe chudt khong tot s& biéu hién ra bén ngoai véi
trang thai 16ng rung, xu hay tho rap. Tinh trang 16ng

duoc danh gia dua trén d6 day va muot cua long, &
trang thai tdt chudt co 16ng day muot, kém din s&
la day ma khong muot, thua ma khong muot, thua
XU

Kha ning di chuyén phan 4nh mirc d6 nhanh
nhay cua chuét khi quan sat trong 16ng va khi déap
tg kich thich. O trang thai binh thuong chudt 1a
mot chiing “hiéu dong” vi vay néu chudt bi suy
giam stc khoe s& din téi kha ning van dong kém,
dap tng voi kich thich cham, ning c6 thé do dan
hodc ndm im mét chd [9]. Pidu nay lién quan mat
thiét dén tinh trang suc khoe cua chudt. Dac biét,
khi STZ 13 mét chét hoa hoc khong chi tac dong 1én
tuyén tuy ma con c6 thé tac dong 1én gan hogc than
gdy suy gidm manh stc khdée chudt. Kha nang di
chuyén duoc danh gia dya vao quan sat su di
chuyén trong léng va mtc d§ dap ung kich thich tur
trang théi tSt 1a rat nhanh khi c6 kich thich cho téi
nhanh, cham va khéng di chuyén khi c6 kich thich.

Nam 1999, hai tic gid Mollie H. Ullman-
Culleré va Charmaine J. Foltz, thugc Trung tam
Nghién cttu Ung thu cia Hoc vién Ki thuat
Massachussetts, Hoa ki da dé xuit phuong phép cho
diém thé trang [10]. Phwong phap gitp danh gia thé
trang chudt mot cach nhanh chong va chinh xac. Uu
thé hon ciia phurong phép cho diém thé trang so véi
viéc can xac dinh trong luwong 1a sy chan thuc hon
bdi vi co nhiing trang thai bénh chudt mang khéiu
dan téi tang trong lugng nhung giam di lugng mo
md va co. Do vay, cho diém thé trang thuong dugc
sir dung la mot ti€u chi danh gia tinh trang strc khoe
chudt va duge xem 1a tiéu chi quan trong hang déu
trong danh gia cam quan tinh trang suc khoe chudt
DTD mang vét thwong ngoai da. Béi vi triéu chimg
ctia bénh DTD gy ra boi cam tmg bing STZ &
chudt 14 3n nhidu, udng nhidu nhung giam trong
luong, dac biét suy giam 16p md va mo co cla co
thé. Phuong phéap nay dugc thuc hién bing cach st
dung cac diu ngodn tay cam nhén ddt sdng va ving
xuong chdu cta chudt va cho diém tir giam trong
lwong rét nhiéu cho dén béo phi.

Cin ctr cac din ching tai lidu trén, ching toi
xay dung bo tiéu chi danh cadm quan tinh trang st
khoe chudt DT cing thang diém nhu & Bang 1.
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Bang 1. Tiéu chi danh gia cam quan tinh trang strc khoe chudt

Tiéu chi biém

Murc 3o

(O}

Hong tuoi

Mau da

Hong
Tai

Rat tai

Day, muot

Tinh trang

Day, khong muot

long

Thua, khong muot

Thura, xu

Chay rat nhanh khi c6 kich thich

Kha nang di

Chay nhanh khi ¢6 kich thich

chuyén

Di chuyén cham khi ¢6 kich thich

Di chuyén rat chdm hodc khong di chuyén khi c6 kich thich

Chu¢t béo phi: khong thay cau tric xuong vi nam dudi 16p thit va md day

BN |WIROWVN|W| AR ON|[W|A

Chudt vucﬁ’thé trang: duong cdt song lién tuc, chi so thay dugc dot song véi
mot luc nhat dinh, 16p md dudi da day 1én

Thé trang

Chuot thé trang tot: dOt song lung va xuong chiu khong nbi bat, tuy dé dang
c6 thé so thay vaéi chit ap luc & ngdn tay, co su tich trit m dudi da

Chuot the trang kém: hién rd cac phan doan dot song, vay lung xuong chiu
deé dang so thay, 16p thit mong va chi c6 it mé m& dudi da

Chudt giam trong lugng nghiém trong: céu tric xwong hién rét rd, rat it
hoac khong co 16p thit, d6t song phan doan rd rang

Dua trén Bang 1, ching t6i tién hanh xép loai
chét Iuong strc khdoe chudt theo hai mue: dat va
khong dat. Diéu kién v& cam quan stc khoe dé

chudt duge chon tiém STZ va tao vét thuon g duoc
trinh bay trong Béang 2.

Bang 2. Xép loai chit lvong chudt theo trang thai stc khoe

Xép loai chét lugng
nang di chuyén

Tong diém trung binh cta céc chi
tiéu: mau da, tinh trang long kha

Diém trung binh thé trang

Dat 12—15

2,6-35 (khong thanh vién nao cho
diém < 2,5 va/hoac > 4)

Khong dat <12

< 2,5 hoac > 3,5

Xay dyng mé hinh chujt PTP mang vét
thwong ngoai da

Khdo sdt liéu tiém STZ cam ung tao mo hinh chudt
DTb

Trong nghién ciru ndy nhim tao mé hinh
chuét DTP mang vét thwong ngoai da, trude tién
ching t6i tao mo hinh chudét DTD bang phuong
phap tiém STZ. Dya trén cac két qua tir nghién ctru

trudc cho thiy liéu tiém tir 100-150 mg/kg la phu
hop v6i chudt nhit tréng dé tao mo hinh chudt
DTD [6]. Do d6, chung t6i tién hanh khao sat cac
lidu tiém STZ: 100, 125 va 150 mg/kg. Ty 1¢ chudt
DTD va ty 1€ chuét DTD dat chuén stc khoe duoc
dénh gia trong 5 tudn (két qua tuln 2 va 4 khac biét
khong dang ké 1an luot so véi tudn 1 va 3 nén
khong duogc trinh bay trong Hinh 1).
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Hinh 1. Anh huéng ciia lidu tiém STZ khac nhau 1én ty 1¢ chudt DTD (A) va ty 1¢ chudt DT dat chuén strc khoe
(B) & céc thoi diém tudn 1, 3 va 5 sau khi tiém STZ (n=9, p < 0.05)

Két qua thdng ké & Hinh 1A cho thdy, sau khi
tiém STZ, liéu 125 va 150 mg/kg bt ddu cam ting
chudt DTD voi ty 18 28 % ngay tir tuan 1 trong khi
lidu 100 mg/kg bit diu cam ung chudt DT tir
tudn 3. Ty 18 chudt DTD ting cao & tudn 3 va duy
tri dén tuln 5 sau tiém, liu tiém 125 mg/kg va 150
mg/kg cho dugc dén 73 % va 56 % chudt DTD,
cao hon so véi liéu 100 mg/kg (17 %). Diéu nay
chung t6 litu 100 mg/kg chua du d& cam Ung
chuét BTD ¢ nhitng tudn dAu tién, voi lidu lugng
nay, chudt cin thoi gian dai hon dé dép tng véi
thudc. Sir dung STZ lidu 125 va 150 mg/kg cho ty
1¢ chugt DTD khac biét khong c6 y nghia thong
ké. Tuong ty, & hinh 1B ciing cho thy liéu 125
mg/kg cho duoc ty 1¢ chudt BTD dat chuén stre
khoe khong c6 su khac biét co ¥ nghia théng ké so
v6i lidu 150 mg/kg, nhung cao hon so v&i lidu 100
mg/kg & tuan 5.

Do véy xét vé hidu qua cam tmg chudt DTD
va hidu qua kinh té, liéu 125 mg/kg dwoc lya chon
cho nghién ctru xay dung mo hinh cua ching toi.
Liéu tiém nay cho dugc 39 % va 62 % chuét DTD
dat chuén stc khoe 14n lugt 6 tudn 3 va 5 sau tiém.
Bén canh d6, 100% chuét duge tiém liéu 125
mg/kg déu song sot dén hét tuan thir 3.

Tuy nhién nhén thiy, hiéu qua tao chuét DTD
va chudot PTD dat chun strc khoe chua cao, didu

nay cé thé 1a do viéc lya chon chudt diu vao dé
tiém STZ chua that sy 6n dinh. Do d6, nhém
chung to61 tién hanh nghién ctu lga chon lai
khoéng trong lugng chudt dau vao dé phu hop véi
mo hinh nhim nang cao ty 1& chudt DTD ciing nhw
ty 1¢ chudt BTD dat chuén strc khoe.
Luya chon trong luong chudt dau vao cho mo hinh
Pé lya chon trong luong chudt dau vao, chung
t6i chi thuc hién trong 2 tuén dau sau khi tiém STZ
ma khéng theo dbi trong thoi gian dai vi két qua
trong 2 tun du di co thé giup phan tich dugc anh
hudng cuia trong luong 1én ty 1€ chudt BTD va ty
1 chuét DTD dat chun sitc khoe. That vay, két
qua thuc nghiém dugc biéu dién qua Hinh 2 cho
thiy, & cac thoi diém khéo sat, chudt ddu vao trude
khi tiém STZ c6 trong luong tir 20-28g cho duogc
ty 1€ chudot BTD va ty 1€ chuot DTD dat chuén stc
khoe cao hon dang ké so véi nhém chudt cé trong
luong tir 12-20g. Pic biét, & tuan 1 sau tiém,
nhom chudt dau vao véi trong lugng tir 20-28 g
cho ty 1¢ chut DTD dat chuan stc khoe 1a 27 %,
cao gép 9 14n so v6i nhom chudt c6 trong lwong tir
12-20 g chi dat 3 % (Hinh 2B). Do d9, chung t6i
lua chon chudt dau vao dé tiém STZ c6 khoang
trong luong tir 20-28 g cho qua trinh xay dung mo
hinh tiép theo.
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Hinh 2. Anh hudng cﬁ_a viéc lua chon trong lugng ghuc}t fiéu vao lén ty 1¢ chuot DTD (A) va ty 1€ chudt DTD dat
chuan strc khoe (B) ¢ cac thoi diém tuan 1 va 2 sau khi tiém STZ (p < 0.05)

Lua chon thoi diém bdt dau tao vét thuwong sau khi
tiem STZ

Mo hinh chudét DTP mang vét thwong ngoai
da cin 6n dinh sau khi tao vét thwong trong it nhat
2 tudin dé co thé ap dung cho cac thir nghiém. Thoi
diém bt dau tao vét thuong dugc lya chon sao cho
sau 2 tudn mang vét throng, chudt van séng sot va
duy tri dugc trang thai PTD 4n dinh. Dya trén két
qua so khéi trong thi nghiém khao sat liéu tiém
STZ, ty 1€ chudt duy tri dugc tinh trang PTD va
sirc khoe 6n dinh trong 2 tuin lién tiép ké tir sau
khi bt ddu DTD dat cao nhét (60 %) & tudn 1 va
tudn 2. Do vdy, chiing t6i chon thoi diém tuan 1 va
tudn 2 sau tiém STZ trong khao sat lwa chon thoi
diém bét dau tao vét thuong trén chugt.

100

1m 1 A

Chuét PTP Chudt PTP  Chudt
dat chuén
sttc Khoe

] = Tuin1

B Tuin2

Ty 1€ (%)

3 5 8 8

on dinh séng sot

Hinh 3. Anh huong cta viée lua chon thoi diém bét dau
tao vét thuong 1én ty 1€ chudt DTD dat chuén stc khoe, ty
1€ chudt DTD on dinh va ty 1€ chudt séng s6t sau 2 tuan
mang vét thuong

Két qua khéo sat trén Hinh 3 cho thdy, & ca 2
thoi diém tuln 1 va 2 déu co ty 186 chudt DTD dat
chuén sirc khoe cao (dat khoang 40 %). Tao vét
thwong ¢ tudn 1 sau tiém STZ cho ty 18 chuot DTH

én dinh va ty 1& chudt séng sot sau 2 tudn mang
vét thuong trén 90 %. Néu tao vét thuong & tudn
2, ty 1€ chuot bTb 4n dinh sau 2 tudn mang vét
thuong dat trén 70%, thép hon so v6i néu tao vét
thwong & tudn 1, tuy nhién sy khac biét nay 1a
khong dang ké. Do d6, c6 thé lya chon tudn 1 hodc
tudn 2 sau khi tiém STZ dé tao vét thuong trén
chudt.

Dinh gia mé hinh chudt PTP mang vét thwong
ngoai da

Vé sy hue hai déio tuy

Dé khéng dinh mé hinh DTD tao thanh coéng
trén chudt, mo tuy cia chudt dugc thu nhén va
nhuém H&E nhim danh gia sy ton thwong cua dao
tuy. Ngoai ra chiing t6i con danh gia su ton thwong
ctia dao tuy & cac mirc duong huyét khac nhau. Két
qua nhudém md hoc H&E (Hinh 4A) cho thiy ddo
tuy & 16 chudt dbi chimg c6 hinh dang to tron déu
duogc bao boc trong tuyén tuy ngoai tiét, cdc nhom
& 16 chudt PTD v6i cac mire dudng huyét tir 200
dén 16n hon 400 mg/dL c6 dao tuy bi bién ddi hinh
dang, déng thoi bi teo nho. Ngoai ra, con nhan
thdy, hinh thai dao tuy bi bién dang cang nhiéu ¢
chudt c6 mirc dudng huyét cang cao, rd nhit la
nhom chudt ¢6 mac duong huyét 300-399 mg/dL
va 16n hon 400 mg/dL. Pong thoi khi phan tich
dién tich dao tuy ctia ca 16 dbi chung va1l6 BPTD ¢
cic muc duong huyét khac nhau nhan thiy dién
tich ctia dao tuy ¢ 16 DTD bi giam 0 rét so vai 16
dbi ching (Hinh 4B).
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O nhom chudt TP, cac té bao B dao tuy bi
teo lai hinh thanh cac khoang khong & chudt co
mirc duong huyét 300-399 mg/dL va sy hinh
thanh cic hbc khong bao trong déo tuy & chudt
DTD c¢6 muc dudng huyét 16n hon 400 mg/dL
chung t6 sy hoai tir cta té bao B dao tuy. Ngoai ra
sau khi quan sat tit ca cic mach mau ciia nhom
chudt dbi chimg va chudt BTD & cac murc dudng
huyét khéc nhau chung toi nhan thay c6 sy khac
biét, dugc thé hién 1o qua su day 1én ctia cac thanh
mach mau & nhém DTP so véi nhém ddi ching
(dir liéu khong trinh bay). Didu d6 cung cip thém
o s6 cho viéc hoai tir cua té bao B dao tuy & nhom

DPTD ngoai bi hoai tr do STZ, cac mach mau
nhém DTD bi sung huyét nén khong thé van
chuyén dap tmg di luong oxygen dé nuéi té bao
dao tuy.

Cin ctr vao cac két qua trén cho thiy ring lidu
tiém 125 mg/kg c6 hiéu qua trong viéc tao mo hinh
chuét DTD biéu hién qua sy bién dang va pha hiry
cac t& bao dao tuy & cip do mé hoc. Cac két qua
nay ciing phit hop véi nghién ciru vé mé hoc déo
tuy chudt DTD cua tac gid Manal Abdul-Hamid va
cong su (2013) [14] hay cua Jiyin Zhou va cdng
su (2009) [11].
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Hinh 4. Anh huéng cta cdc mire duong huyét khic nhau 1én hinh dang (A) va dién tich (B) cua dao tuy
(n=5,p < 0.05)
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Hinh 5. Kha ning tr lanh vét thuong thong qua ty 18 dién tich ,vé't thuong dong (A) va téc do lanh vét thuong 50%
(B) cua chugt BTD so véi chudt doi chung (n=5, p < 0,05)
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Nhom tac gia Truong Pai hoc Y Kitasato
(Nhat Ban) da chirng minh dwoc kha ning lanh vét
thuong & chudt DTP cam tmg bing STZ cham hon
s0 v6i chudt dbi chimg [15]. Do vay, sau khi chon
duoc chudt DT dat chuén strc khoe, chung t6i tién
hanh danh gia kha nang tu lanh vét thuong cua
chu¢t BTD. Ding nhu ki vong, Kkét qua thuc
nghiém buéc dau ciing cho thiy vdi duong kinh
dién tich vét thuong 1a 12mm ban dau, theo thoi
gian, vét thuong & 16 chu6t DTP déu déng cham
hon so véi vét thuong & 16 dbi chung (Hinh 5A).
Ddng thoi, tdc do lanh vét thuong 50% (Hinh 5B)
cling cho théy chudt DTD lanh cham hon so véi dbi
chimg. Két qua nay ciing twong dong véi cong bd
cua tac gia Okizaki va cong su (2015) [15].

Thir nghiém khé ning lam lanh vét thwong trén
mo hinh chut PTPD cia rhPDGF-BB

Nhan t6 ting truong tir tiéu cau PDGF (Platelet
derived growth factor) 1a mot yéu t6 phan bao chi
yéu ciia nguyén bao soi, té bao co tron va nhiéu té
bao khac, dugc san xudt tir tiéu cau. PDGF-BB da
duoc to chic FDA- Hoa Ky (Food and Drug
Admintration) cong nhan c6 hiéu qua trong diéu trj
ting cuong lam lanh vét thwong. hPDGF-BB tac
d6ng dén nhiéu té bao lién quan trong qua trinh han
gan vét thuong nhu: kich thich sy phan chia va
hudng hoa ctia nguyén bao soi [16] va t& bao co
trom, kich thich dai thuc bao san xuét va tiét nhirng
nhén t§ ting trudng quan trong, kich thich sy san
sinh nhiing phan t& fibronectin, collagen,
proteoglycan va hyaluronic acid. Ngoai ra, PDGF
ciing kich thich nguyén bao soi tiét ra collagenase
c6 vai trd trong giai doan tai sip xép ciu truc mod
[17].

Nhim tht nghiém moé hinh chugt BPTD cam
ing STZ mang vét thuong ngoai da trong danh gia
hiéu qua 1am lanh vét thuong cua cac duoc chét,
rhPDGF-BB dugc chung tdi lya chon sir dung. Bén
canh viéc danh gia kha ning 1am lanh vét thuong
trén mo hinh chudt PTD cua rhPDGF-BB, chung
t6i tién hanh danh gia tinh trang DTD va tinh trang
sirc khoe cua chudt dé khing dinh chudt van duy tri

tinh trang DTD va tinh trang strc khoe trong subt
thoi gian thi nghiém. Sau khi theo ddi trong 2 tudn
chiing t6i nhan thiy rang 100% chuét & ca 16 ddi
chimng va 16 trj liéu thPDGF-BB déu duy tri dwoc
tinh trang bénh BDTD va dat suc khoe én dinh, day
ciing 1a mot yéu tb quan trong dé danh gia viéc tao
thanh céng mé hinh.Véi lwong ding 7,07ug/vét
thwong/ngdy, thPDGF-BB bu6c dau cho thiy co
hidu qua trong viéc thiic ddy qua trinh lanh vét
thwong théng qua ty 1& % dong vét thuong & cac
mdc thoi gian khao sat, dic biét 1a & ngay 3 gip
khoang 1.4 14n so vé6i 16 dbi ching. Két qua nay
cling phu hop véi nghién ctru cia tac gia David G.
Greenhalgh va cong su (1990) [18].

KET LUAN

Vi nhitng Két qua thyc nghi€m thu nhan duoc,
ching t6i dd budc diu xdy dung thanh cong md
hinh chuét DTD mang vét thuong ngoai da nhim
tmg dung thir nghiém hiéu qua trj liéu vét thuong
lau 1anh cua cac duge chit hodc cac nhan td tang
truéng tiém ning. Trong nghién ciru nay, chung tbi
da thiét 1ap dwoc b quy chuén danh gia cam quan
tinh trang suc khdée chudt voi hi¢u qua ung dung
cao khi 100 % chuét dugc danh gia dat chuén stc
khoe déu séng song sau khi tao vét thwong ngoai
da. Céc thong sb da dugc khao sat ti wu cho viée
tao mo hinh chudt d4i thao duong mang vét thuong
ngoai da bao g(‘)m: trong lugng chudt dau vao tir
20-28 g, lidu tiém STZ 1a 125 mg/kg va thoi diém
tao vét thuong ngoai da cho chudt 1a 1 hoac 2 tudn
sau khi tiém STZ. Vi cac thong s nay, hién ching
t61 thu nhan duogc ti 16 chudt dat yéu clu cua mod
hinh (tinh trang dai thdo duong én dinh va sdng sot
it nhat 2 tudn sau khi tao vét thwong) 1a khoang 40
%. M0 hinh chudt BTD trong nghién clru nay da
dugc khing dinh tinh trang DTD théng qua danh
gia sy hu hai ddo tuy & cép dd mo6 hoc va kha nang
ty lanh vét thuong bi chdm di so voi chudt ddi
chirg. M6 hinh ciling da duoc thir tng dung trong
khéo sat hoat tinh lam lanh vét thuong cta protein
thPDGF-BB. Nhitng két qua thu dugc nay sé la tién
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dé& cho céc nghién ctru thtr nghiém tri liéu vét
thuong do DTD trén mo hinh dong vat.

Loi cdm on: Nghién ciru duoc thuc hién tir nguc;n
kinh phi cia dé tai nghién ciru khoa hoc cap So

KH&CN Tp. HCM “Nghién ciu tao yéu to tang
trudng tdi té6 hop tir tiéu cau (Platelet-derived
growth factor-PDGF) nham diéu tri loét ban chdn
ddi thdo dwong” (sé hop dong: 219/2013/HPPH-
SKHCN)

Construction of diabetic mice model
carrying external wound for the evaluation
of topical applications on the impaired

wound healing

e  VuKha Thanh Thanh
e Duong Thi Minh Phung
e Nguyen Thanh Huy
e Nguyen Van Hung
e Nguyen Tri Nhan
e Tran Linh Thuoc
e Dang Thi Phuong Thao

University of Science, VNU-HCM
ABSTRACT

Chronic leg ulcer is one of the diabetic
complications causing continuous pain and higher
mortality risk. The therapeutic treatment of
chronic diabetic wounds can be studied through
animal models which simulate the human
pathology. Experimental diabetes in mice induced
by streptozotocin (STZ) is an easy method with low
cost. There have been several studies using STZ
for diabetic mice model of cutaneous excisional
wound. However, those procedures are different
in many factors such as dose of STZ, mouse
weight, blood glucose level and the method for
assessing health status
constructed the criteria to evaluate the health
status of the experimental mice including skin
color, fur condition, ability to move and body
condition. These criteria of health status wereused

in mice. We have

together with the blood glucose level to evaluate
the male mice’s sensitivity to a single high dose
(100-150 mglkg) of STZ. Approximately 40 % of
20-28 g weighted mice, which were injected by
125 mglkg STZ, developed diabetes in a good
health status in the first two weeks after injection.
Mice with blood glucose level higher than 200
mg/dL had damaged islet and stably high blood
glucose as well as stable health status after two
weeks carrying wounds. The wound healing
process of the diabetic wounded mice occured
relatively slower than that of the control group
(non diabetic). The model of diabetic wounded
mice has been used to evaluate of the wound
healing effect of the rhPDGF-BB protein which
has been used in the treatment of chronic wounds
caused by human diabetes.

Keywords: mice model, diabetes, chronic wounds, streptozotocin, wound healing process, platelet -

derived growth factor

TAI LIEU THAM KHAO

[1]. IDF DIABETES ATLAS Sixth edition.
International Diabetes Federation (2014).

[2]. K. Alexiadou, J. Doupis, Management of

Diabetic Foot Ulcers, Diabetes Ther., 3, 1-15
(2012).

Trang 137



SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL:
NATURAL SCIENCE, VOL 1, ISSUE 6, 2017

(3]

[10].

[11].

AJF. King, The use of animal models in
diabetes research. British Journal of
Pharmacology, 166, 877-894 (2012).

K. Kintoko, Q. Wen, X. Lin, N. Zheng, X. Xu,
R. Huang, Diabetogenic activity of
streptozotocin on kunming strain mice as
animal model of diabetes mellitus,/OSR-
Journal of Pharmacy and Biological
Sciences, 9, 48-53 (2014).

A. Sachin, K.O. Shreesh, V. Divya,
Characterisation of streptozotocin induced
diabetes mellitus in swiss albino mice,Global
Journal of Pharmacology, 3, 81-84 (2009).
H. Koji, K. Rhyoji, I. Mikio, Strain Differences
in the diabetogenic activity of streptozotocin in
mice,Biological & Pharmaceutical Bulletin,
29, 1110-1119 (2006).

V.K.T. Thanh, N.T.H. Trang, N.T. Nhan, T.L.
Thuoc, D.T.P. Thao, Khao sat quy trinh tinh
ché nhan t6 ting truong tir tiéu cau nguoi
hPDGF-BB (human platelet - derived growth
factor BB) tai t6 hop, Tap chi Cong nghé Sinh
hoc (2015)

Nguyén Pham Phuong Thanh, Nguyén Tri
Nhan, Bang Thi Phuong Thao, Khao sat chon
loc va tbi wu qui trinh thir nghiém hoat tinh
PDGF nguoi (Platelet-Derived Growth Factor)
tai td hop in vitro, Tap chi sinh hoc, 37, 238—
244 (2015).

T. Burkholder, C. Foltz, E. Karlsson, C.G.
Linton, J.M. Smith, Health evaluation of
experimental laboratory mice, Curr. Protoc.
Mouse Biol., 2, 145-165 (2012).

M.H. Ullman-Culleré, C.J. Foltz, Body
Condition Scoring: A rapid and accurate
method for assessing health status in mice,
Laboratory Animal Science, 49, 319-323
(1999).

Z. Jiyin, Z. Shiwen, T. Jianlin, Z. Kebin, G.
Lixia, H. Yongping, X. Ying, Y. Yi, Z. Le, L.
Dandan, Protective effect of berberine on beta

[12].

[13].

[14].

[15].

[16].

[17].

[18].

cells in streptozotocin- and high-carbohydrate/
high-fat diet-induced diabetic rats. European
Journal of Pharmacology, 606, 262-268
(2009).

LF.M. Liane, M.A.D. Ana, C. Eugénia, C.S.
Herminio, the
development of wound dressings for diabetic
foot wulcer treatment—A review. Acta
Biomaterialia, 9, 7093-7114 (2013).

R. Nunan, K.G. Harding, P. Martin, Clinical
challenges of chronic wounds: searching for an
optimal animal model to recapitulate their
complexity, Disease Models & Mechanisms,
7, 1205-1213 (2014).

M.A. Hamid, N. Moustafa, Protective effect of
curcumin on histopathology and ultrastructure
of pancreas in the alloxan treated rats for
induction of diabetes, The Journal of Basic &
Applied Zoology, 66, 169-179 (2013).

S.I. Okizaki, Y. Ito, K. Hosono, K. Oba, H.
Ohkubo, H. Amano, M. Shichiri, M. Majima,
Suppressed of alternatively
activated macrophages reduces TGF-f1 and
impairs wound healing in streptozotocin-
induced diabetic mice. Biomedicine &
Pharmacotherapy, 70, 317-325 (2015).

H.A. Ricardo, M.K.Hagopm, E.C. Jorge,
Biology of platelet-derived growth factor and
its involvement in disease. Mayo. Clin. Proc.,
81, 1241-1257 (2006).

E.A. Bauer, T.W. Cooper, J.S. Huang, J.
Altman, T.F. Deuel, Stimulation of in vitro
human skin collagenase expression by platelet-
derived growth factor. Proc. Natl. Acad. Sci.
USA, 82, 41324136 (1985).

G.G. David, H.S. Katherine, J.M. Mark, R.
Russell, PDGF and FGF stimulate wound
healing in the genetically diabetic mouse,
American Journal of Pathology, 136, 1235—
1246 (1990).

Recent advances on

recruitment

Trang 138



