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Stem cell therapy Is a promising therapy 
that figure out a new approach to treat 
diabetes mellitus. In this study, adipose 
derived stem cells were differentiated In vitro 
into insulin-producing cells by using chemical 
agents such as retinoic acid, nicotinamide and 
exendin-4, glucose. Then, we evaluated this 
differentiation process by appropriate assays. 

The results showed that the induced cells 
expressed some characteristics of insulin 
producing cells as forming clusters like islet 
cells, positive staining with dithizon dyes, 
expressing of specific genes that related to 
Insulin secretion, regulating insulin secretion 
by the change of glucose concentration. 

Key words: stem cell therapy, diabetes 
mellitus, mesenchymal stem cells. Insulin, 
adipose derived stem cell. 
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Muc tidu cua nghidn c&u ndy Id chuin hda quy trinh tao chudt thidu mdu chi suy gidm midn 
dich. Trong nghidn c&u ndy, md hinh chudt v&a thidu mdu chi, v&a suy gidm midn dich duvc 
tao bdng each ket h(;/p cdc phdc dd hidu qua nhit & t&ng md hinh ridng Id. Chudt thidu mdu chi 
duvc tao ra bing cdch ddt ddng mach dui vd khdo sdt hidu qud trdn hai dd tudi chudt khdc 
nhau Id 3-5 thang vd 6-12 thdng. Chudt & dd tudi cho hidu qui tao m6 hlnh thidu mdu chi cao 
duxyc s& dung trong khdo sdt phdc dd suy giim midn djch. 0 thi nghidm tao md hinh chudt suy 
giam midn dich ba phdc dd (tidm Ildn tuc 4 ngdy vdi cdc lldu luvng khdc nhau) duvc khdo sdt 
(1) cyclophosphamide 50mg/kg, (2) busulfan 20mg/kg kdt hvp vdi cyclophosphomlde SOmgAig. 
(3) busulfan 40mg/kg kdt hdp vdi cyclophosphomlde SOmgAg, t& dd chgn ra phdc dd cho hidu 
qua on dinh nhdt. Md hlnh chudt v&a thidu mdu chi, v&a suy gidm midn djch duoc t?o t& vide 
ChQn li/a phdc do tdt nhit t& mdi md hinh trdn. Kdt qud cho thdy (1) 100% chudt & dd tudi 6-12 
thdng thich hvp hon cho vi$c gdy thidu mdu chi. (2) lidu tidm busulfan 20mgAig kdt hap 
cyclophosphamide 50mg/kg lidn ti^c 4 ngdy. sau dd tidm duy tri cyclophosphomlde SOmgAtg 3 
ngdyAin cho hidu qua suy gidm midn dich cao nhit vd duy tri dn djnh trong 15 ngdy; (3) vide 
kit hop hai phdc dd trdn dd t^o duvc md hlnh chudt v&a thidu mdu chi, v&a suy gidm midn dich 
6n dinh trong It nhdt 15 ngdy. 

TIP khda: thidu mdu chi, suy gidm midn dich 

I . O J ^ T V A N D ^ 

Thu nghidm trgn ddng vdt da tgo ra nhdng 
phdt tr i ln ddng k l trong nghign cdu, d i thidn 
chit lugng song cua con ngudi. Phuang 
phdp dieu trj cdc bgnh nhu t i lu dudng, bai lidt 
da dugc thyc hign thdng qua nghien cuu trdn 
dpng vat; hign chdng cung duac dting trong 
nghidn cdu vidm gan, HIV, td bdo gde vd mdt 

sd bdnh khdc. Gidng nhu d c bdnh khde, 
bdnh dflng mach chi dudt dang ngdy cdng 
dugc quan tdm, sd ngudi mdc bgnh d xu 
hudng gia tdng khflng chi d Vidt Nam md ca 
trdn todn t h i gidi. Bdnh anh hudng khd nhilu 
d i n hoat ddng sdng d a bdnh nhdn, d l gdy 
ngn nhi lu bi ln chung nguy hi lm nhu hoai ti> 
vd Id d lu higu bdo trudc nhCrng nguy ca cao 
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v l tim mgeh. Ddy cfln Id ganh ndng cho gia 
dinh vd xd hfli do ehi phi chdm sdc, di lu tri 
tdn kdm vd d i lu trj bgnh g$p nhilu khd khan. 
Tuy nhign, higu qua cua cdc phuang phdp 
didu tri cdn r l t hgn ch l . Phdu thudt hodc can 
thigp ndi nigch cd tdc dyng ddi vdi mgt sd 
bdnh nhdn d giai dogn sdm, nhung k i t qud 
idu ddi chua thyc sy kha quan. Do dd, nhu 
c lu phdt tridn cdc ligu phap mdi d l chda trj 
canb^nhnay l a t l t y l u . 

Vigc d y ghdp md hay t l bao nhdm chda 
trj bgnh la mdt hudng di mdi trgn t h i gldi hign 
nay vd dang dugc cdn nhac nhu mdt lidu 
phdp mang lai hieu qua idu ddi vd on djnh [7], 
[10] Tuy nhien vide thu nghigm cdc ligu phdp 
ndy trdn ngudi Igi ggp mdt sd v in d l ve rdo 
d n y ddc Mat khde, cdc rhd hodc t l bdo 
ghgp thudng khflng l l y ty thdn, md dugc l ly 
tu ddng logi, ddi hdi dflng vdt su dung de c ly 
ghep phai khflng sinh ddp ung miln djch thai 
ghgp. Do do, mfl hlnh ddng v$t thudng dugc 
su dung nhim han c h l rdo d n ndy. 

Vide tao thdnh d n g md hinh ddng vdt vda 
thieu mdu chi cue bfl vda suy giam midn dieh 
nham dap dng eho cae thi nghidm ve c ly 
ghdp mfl va td bdo trudc khi ligu phdp ndy 
dugc dng dung thuc sy tren ngudi Id mdt 
budc quan trpng. K i t qua cua nghign cdu se 
Id t i ln d l va n in tang quan trpng cho viec 
thilt ldp cdc quy trinh xdy dyng mfl hinh 
chupt nhdt trdng vda thidu mau chi vda suy 
giam mlln djch mang tlnh dn djnh cao, 
2. D 6 | TU'P'NG VA PHU'ONG PHAP 
NGHIEN CLPU 
2.1. Md hinh chugt th i l u mau chi 

Higu qua tgo mfl hinh chudt thi lu mau chi 
duge so sdnh giua hai dd tudi khdc nhau: 3-5 
thdng (Id 1), 6-12 thdng (Ifl 2). Chupt dugc 
gdy t i c nghen mgch mdu chi sau thdng qua 
vide ddt dien ddng mgch dCii theo Higashi [7]. 
D l giam kha ndng gdy tdn thuang cde viing 
xung quanh, dflng mach ehi dwac thdt d hai vj 
tri: phia trdn va phia dudi ngd ba dpng mgeh 
chi sau, d i lm ddt dign n im gida hai vj tri thdt 
Cl Ifl dfli chdng (Ifl DC), mflt dudng nho ddi 

1 cm duac rach trgn da chugt. Cdc vdt thuang 
sau dd dugc khdu Igl. Chuflt dugc chdm sflc 
d didu kign sgch. Cdc chi tidu ddnh gid dugc 
tdng hgp d l xdc djnh dd tul i chudt eho higu 
qua tgo mfl hlnh bdnh 1;̂  tdt nhdt, Id ca sd 3k 
thyc hign ede thi nghidm tidp theo. 
2.2. Md hlnh chugt suy gidm ml ln djch 

Sau khi ehgn duge dd tudi thich hgp cho 
vigc tgo md hlnh thilu mdu chl, chudt d dfl 
tudi ndy dugc sd dyng d l gay suy giam miln 
djch. Phdc do gdy suy giam miln djch duoc 
khao sdt nhu sau: 16 I tidm 
cyclophosphomlde (CY) lidu 250 mg/kg; Ifl 11 
tigm busulfan (BU) lidu 20 mg/kg k i t hap vdi 
CY l i lu 50 mg/kg hdn tyc trong 4 ngay; Ifl 111 
tiem BU lldu 40 mg/kg ket hgp vdi CY lilu 50 
mg/kg lign tuc trong 4 ngdy. Cdc chi tigu ddnh 
gid dugc tdng hgp d l xdc djnh phdc dd tao 
mfl hinh chudt suy giam mlln dich higu qua 
nhit, Phdc dd ndy tiep tyc dugc su dyng d l 
khao sdt t in suit tigm bd sung CY lidu 25 
mg/kg nhdm duy tri sy 6n dmh tlnh trang suy 
giam miln djch trong mgt thdi gian ddi. T in 
suit tigm lldu bd sung dugc khao sdt nhu 
sau. (1) tidm 2 ngdy/ldn; (2) tigm 3 ngdy/lln 
vd (3) tigm 4 ngdy/ldn. 

2.3. Md hinh chudt vua th i lu mdu chi vua 
suy giam m i l n dich 

Md hlnh chuflt thilu mdu chi vdi hieu qua 
cao nhat duge su dung kdt hgp vdi mfl hinh 
chuflt suy giam midn dieh dn dinh trong thdi 
gian ddi trdn cCing mflt cd th i vdi quy trinh 
tuang dng de tao chuflt vda thilu mdu chi, 
vda suy giam midn djch. Trong mfl hinh nay, 
quy trinh tao chuflt suy giam miln dich dugc 
thuc hign trudc khi tldn hdnh gdy thieu mdu 
chl chudt. 

2.4. Xdc djnh sd lugng bgch c l u tdng 
Mdu tTnh maeh dufli chuflt dugc thu nhdn 

vdo dng mao qudn. Td bdo hdng cau dugc 
logi bd bing dung dich Red Blood Cell Lysis 
buffer IX (Genew/orld, Vidt Nam), sau dd dua 
dung dich vdo budng dem Neubauer, chd 3 
phiit dd bgch d u l ing vd ddm dudi kinh hiln 
vi SOI nguac d 4 khu vuc gde. 
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2.5. Khdo sdt cdng thuc b^ch c l u 
Mflt gigt mau dugc thu nhdn td tTnh mgeh 

dufli, trdi ddu trdn lam kinh vd nhudm vdi 
thudc nhuflm Giemsa (Merck) trong 3 phCit. 
Dya vdo hlnh dgng, kich thudc vd c lu tgo 
ciia nhdn, mau s ic vd kich thude cdc hgt bdt 
mdu thude nhudm trong t l bdo chit d l phdn 
logi va xac djnh ty Id eua cdc logi td bdo bgch 
d u da nhdn trung tinh. bgch d u ua acid, 
bgch d u ua base, bgch d u lympho vd bgch 
d u dan nhan. 
2.e. Ddnh gid t^ 1$ t l bdo TCD4« 

Mdu tTnh mgeh dufli chudt duge thu nhgn 
vdo dng l ly mdu chua s i n chi t chdng ddng, 
sau dd, bd sung 2 ml dung djch Red Blood 
Cell Lysis buffer IX (Geneworld, Vidt Nam), ly 
tam 2 500 vdng/phiit trong 5 phCit, thu cdn t l 
bdo. Tiep tyc bd sung 100 microlit PBS vdo 
cdn td bdo va huydn phCi ddu, sau dfl thdm 10 
microlit FITC Rat anti-mouse CDA vdo huyIn 
phil t l bdo, li trong tdi 20 phiit. Sau ciing, bd 
sung thdm 300 microlit dung djch Facs flow vd 
tien hanh phdn tfch sy b i lu hidn phat huynh 
quang cua t l bdo duge ddnh dau b ing he 
thdng Flovi/ cytometry. 

2.7. Danh gid s u luu thdng mau qua mach 
Tidm 0,1 mi thudc nhudm Trypan blue vao 

tTnh mach dudi chuflt, Theo ddng mdu, thudc 
nhuflm dl tdi cdc ca quan trong ea thd ngogi 
try nhung vi tri phia sau viing mgch b| t i c 
nghen. Nhu vdy, nal ddng mdu khflng d in 
dugc chlnh Id nai khdng quan sdt th ly mau 
thudc nhudm. 
2.8. Ddnh gid hinh thai chi 

Sy thay ddi hinh thdi chi dugc danh gia 
theo thang do d p dfl tdn thuang td I d i n IV 
do Takako [10] dd xult. Ddy Id cac ddnh gid 
cam quan bao gdm sy thay d6i mdu s le da, 
sy hoai tu mfl d i n d in ryng, m i t mdng vd 
mit ca. Theo thang d p dfl ndy, tdn thuang 
dugc ddnh gid d p dfl I khi ehi cd hidn tugng 
hogi tu hodc teo tdp. khfl den t d phin mdng 
den hi t ngdn chdn, d p dfl II khi tdn thuang 
d in hdt bdn chdn; d p dfl III khi tdc ddng d i n 
khdp gdi vd d p dfl IV khi t i n thuang d i n d i n 

todn bfl ehi sau bj miL Cdc chi tidu ndy dugc 
quan sdt tgi cdc thdi d i lm: ngay sau khi thit, 
sau 2, 4, 6, 12 gtd, sau 3,5,7 ngdy vd sau 2, 
3, 4 tu in trdn d md hinh chudt th i lu mdu chi 
iSn md hlnh chudt vda thi lu mdu chi vda suy 
gidm ml ln djch. 

2.9. Ddnh gia ci i ' dOng chi 
Khd ndng cd ddng cua chi duge ddnh gid 

thdng qua vdn tdc di chuyin cua chudt trgn 
mdt d i t cOng nhu khd ndng dgp cua chi sau 
khi ddt trong b l nudc, 

2.10. Ddnh gid dd phd n l cda md 
Chl tidu ndy dugc ddnh gid thdng qua ty Ig 

trgng lugng mfl tuai so vdi md sau khi sly 
khd. Quy trinh a\jp(;rc t i ln hdnh nhu sau: mfl 
ca dui dugc thu nh$n, sau dd d n d l xdc (^nh 
trgng lugng mfl d trgng thdi tuai vd trgng thdi 
md trgng lugng md khdng thay d l l sau khi 
say d 78°C. 

2.11. Nhudm hda md 
Md ca dui dugc thu nhdn trong khoang td 

ngay thd 2 d i n ngay thu 5 sau khi dot ddng 
mgch. M lu md dugc ddng Ignh b ing dung 
djch dflng Ignh md vd d t ngang vdi dd day 
mfli lat cat Id 5 pm. Tidu bdn md dugc nhudm 
vdi thudc nhudm Hematoxylin vd EosIn 
(Genew^orld, Vigt Nam) vd ddnh gid khi quan 
sdt trdn kinh h i ln vi di$n tu. 
3. K^T QUA VA BAN L U A N 

3.1. K i t qud khdo sdt md hinh chugt th i lu 
mau chi (TMC) 

Khd ndng lu i i thdng mau sau tdn thuomg. 
Mdt gid sau khi tigm Trypan blue, trong khi chi 
khdng bi ddt mgch mdu nhudm d mdu xanh 
(hlnh IA) thi ngugc lgi, chi bj ddt mgch mgch 
mdu khflng nhuflm mdu xanh md cd hign 
tugng thdm tim trong vdng 1-2 gid. Hien 
tugng ndy Id do ddng mgch diil dugc ddt d 
phia trdn nga ba dflng mgch - nai phdn phdi 
mdu chinh cho todn bd chi sau - ngn da gdy 
tdc nghSn sy tuu thflng ciia ddng mdu din 
cdc mfl phia sau vj tri d l Do dd, thudc 
nhuflm Trypan blue, aing vdl sy tuin hodn 
cua cac mgch mau khdng th i d in duac 
nhdng vj tri sau vCing mgch bj ddt, iam cho 
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cac md d day khdng bdt mdu xanh ciia thudc Sy thay ddi hinh thdi chi. Sau ba gid ddt 
nhuflm. Ndi cdch khdc, vigc khdng quan sdt mgch mdu, chuflt d d Ifl 1 vd Ifl 2 d lu ed hidn 
dugc mdu xanh tgi nhdng vj tri nay ehdng td tugng tdn thuang d p dfl I vdl cdc bi lu hi$n 
qud trinh ddt mgch dS di ln ra thanh d n g . nhu chl bj sung va tlm tai (hlnh IB). 

Hinh 1 (A) Sy bdt mdu thudc nhudm d chi bj ddt mgeh mdu so vdi chi khdng ddt mgeh; (B) Chi 
bl tlm tdl (C) Chl b| hogi tu ddn d in mit da, de Ifl xuang bdn chdn, (D) Bilu dd thd hi§n su phii 
n l cua mfl d chuflt b| ddt mgch mdu. 

0 Ifl 1, ty lg chudt ttiidu mdu ehi dgt 70%, 
trong dd 20% tdn tuang d p do 1,10% d p dg H, 
10% d p dd III vd d p dfl IV chilm 30%. Tuy 
nhidn, sau 10 ngdy, v in cdn 30% sd chugt 
khflng cd d lu higu tdn thuang C/ Id 2, 100% 
chuflt ed d lu hiSu tdn thuang d cdc d p dfl 
khdc khau sau 10 ngdy. Trong dd su tdn 
thuang d d p dd 111 (hinh IC) va IV chiem ty Id 
cao, 50% chuflt tdn thuang d d p dfl 111; 40% 
chudt tdn thuang d d p dfl i V; chT d 10% chuflt 
tdn thuang d d p dd I Dilu ndy eho thay, chuflt 
d dfl tudi d n g cao cdng khd cd kha nang hdi 
phyc tdn thuang nhu d chuflt non 

Vigc d t ddt ngudn cung d p mdu da gdy 
ra tinh trang ttiilu oxy mdu vd thllu mdu md d 
vj tri sau vang d t Dk ehdng lgi cdc tdn 
thuang nay, ca t h i ludn ed xu hudng tidt ra 
cac chit nhim kich hogt sy tdng sinh mach 
mdu vd hlnh thdnh d u tnic dng nhim bu d ip 
Igi ngudn mdu bi m i t Su phat tr i ln ciia hd 
thdng mgch bdng hd trong trinh trgng thilu 
mau eye bd Id mdt trong nhdng qua trinh xay 
ra d lu tidn Tiiy theo sy phat tr i ln ciia hd 
thdng mgch bdng hd ndy md khd ndng cdu 
ChO'a md tdn thuang flugc tdng cudng vdi 
d p dfl khdc nhau. Tuy nhidn, nhilu nghign 
cdu cho thly sy tdi tgo mach mdu thgt sy 
phai tao ra d c mach mdu cfl du 3 ldp lai 
thudng khflng xay ra d hg tlm mach cua ca 
thd trudng thdnh, Trong khi dd, cdc nghign 

cuu cd iidn quan d i n vigc ddnh gia cdc tdc 
ddng tdn tgo mgch, sua chda mfl hoai tu Igl 
bd qua tigu ehi tudi tde [10]. Mflt nghign cdu 
do Ingraham vd cs. [8] dd chdng minh d 
dgng vdt cao tudi c6 sy suy giam ddng k l sy 
hinh thdnh mao mach trong tinh trang thilu 
oxy so vdi ddng vgt non Di lu ndy eye ky 
quan trpng trong xdc dinh d c mfl hlnh benh 
ly iidn quan den hg mgch vd bj tde ddng bdi 
dfl tudi. Nhu vgy, su dyng chuflt 6-12 thang 
tudi tgo md hinh thidu mdu chi cho hieu qua 
cao han. 

K i t qua ddnh gid mdc do phd n l . 0 mfl 
binh thudng, t / IS khdi Iugng md udl/mfl khd 
Id 3,45 ± 0,09 l ln Trong khi dd, sau 3 ngdy ddt 
mgch mdu, ty 1$ ndy d Id 1 Id 4.30 ± 0.09 l ln 
vd d Id 2 Id 4,59 ± 0,18 tin (p < 0,05). Ca hai Id 
ddu cd sy khdc bidt ddng ke so vdl Ifl ddi 
ehung (hinh ID). Nhu vdy, vigc thit mach mdu 
dill dd gdy phCi n l eho d hai ifl chudt. Tuy 
nhidn, khflng cd sy khdc bigt v l mdc dfl phu 
cua chi ddt mach mdu d Id 1 so vdi d Ifl 2. 
Didu ndy chung td, vide thit mgch mdu dd gdy 
rdi loan trong hogt ddng tuin hodn eua dflng 
mdu, iam thay ddi sinh ly cua cdc viing khdng 
nhdn dugc mdu d ca hai Ida tudi. 

Khi cfl tdn thuang, su glai phdng cde chit 
tnjng gian ddn ddn sy gidn mach vdi luu 
lugng mdu tdng eye bo, su thay ddi tinh th im 
mgch vd sy tdng kich thudc cdc khe hd gida 
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td bdo ndi mgc cho phdp d c protein huylt 
tuang vd cdc td bdo ddn d vidm. Sy xul t 
huylt tuang d i n d i n phO n l t l chdc md [2]. 
Khd ndng cir d^ng cda chl trdn m$t 
ph ing . Khd ndng eu ddng ciia chl b| ddt 
maeh d cd 2 Ifl chuflt khdo sdt d l u gldm so 
vdl chudt binh thudng, Td 1 d in 3 gid sau 
phlu thudt, do dnh hudng cua qud trInh gjai 
phlu, cdc chl ndy cd ddng kdm, chl l i t theo 
sy di chuyin ciia ca th i . VI thd cdc danh gid 
v l khd ndng cu dflng chi chl duge tidn hdnh 
vdo ngdy thu 2. Cl d p dd tdn thuang cdng 
n$ng, khd ndng vdn dflng cua chl cdng giam. 
Hd thdng ddng mgch dCiI, bao gdm dflng 
mgeh, t i lu dgng mgch va cdc mao mgch chju 
trdch nhi$m phdn phdi mdu vdi cdc chit dinh 
dudng vd oxy cho cde vCing ca nhim ddm 
bao hogt ddng binh thudng cua tdng t l bdo 
ca ndi rigng va hg thdng mfl ea d nhdng vj tri 
nay ndi chung. Khi tdn thuang xdy ra iam gidn 
dogn mdt phin hay todn bd qud trinh cung 
d p mdu, d i n d i n tlnh trgng thidu mau eye bfl 
[6]. Mfl khdng nhdn dugc d iy du chi t dinh 
dudng va oxy cho qud trinh hd h ip vd tdn tgi 
iam eho hoat dgng ciia md giam d in , cdc t l 
bdo chit lan rdng ddn d i n tlnh trgng hogi tu. 
Mdc dd hoai tu tdng d in theo thdi gian, tu tdn 
thuang vd hoai tu d mdng, bdn chan, d i n 
d lu gdi vd ndng nhi t se d in ddn eyt chi. Tuy 
nhidn, do sy phdn bd hg thdng mach mdu, 
d$c bigt Id cdc mach mdu phy khdng ddng 
nhit d t i t ca cac cd thd khidn cho tinh trang 
hogi tu eOng d i ln ra khdng ddng ddu d t i t ca 
cdc chuflt thi nghigm. Odng thdi, qua trinh 
thilu mau eye bd eung khiln cho mfl ca d i n 
d in khflng dam bao dugc chdc ndng cua 
minh, d in ddn kha nSng cd dflng cua ehi 
cOng giam dan theo mdc dd tdn thuang. 

Thdm vao dfl, qua trinh phyc hdi mgch d 
chuflt cQng r l t phong phti vd chju dnh hudng 
ctia nhidu y l u td nhu tlnh trgng sinh ly, tinh 
trgng sdc khde, dfl tud i . eua tdng cd thd. 
Trong dd, ydu td dd tudi chuflt ddng vai trd 
quan trgng [3], Chinh vl d i lu nay, thi nghidm 
da lya chgn hai dd tudi chudt khac nhau d l 

khdo sdt mdc dd thdnh cdng cua qud trinh 
tgo md hlnh chudt th i lu mdu chi. Chudt d dd 
tudl cdng cao thi khd ndng phyc hdi mgch 
cdng th lp . Cf co t h i non trd, d c t l bdo da 
s6 d trgng thdi khde mgnh d l ddp dng hdu 
hidu vdi cdc kich thfch ciia mdi trudng. Song 
song dd, lugng t l bdo d kha ndng sda 
chda tdn thuang chi lm t<̂  1$ cao. Khi x l y ra 
tdn thuang b i t ky, cdc tin hi$u nhim kich 
hogt qud trinh sua chda vd hdn g i n t in 
thuang nhanh chdng dugc gidi phdng, huy 
dflng d c y l u td chuydn bidt hogt ddng d i 
dua ca t h i trd v l binh thudng. Qud trinh 
ndy d i ln ra d n g chdm khi ca t h i cdng Ido 
hda. Khi qua trInh Ido hoa dl§n ra, mdt sd md 
trong ca t h i nhu md ca, mfl xuang...bj thodi 
bi ln d i n , trd ndn ldng Ido va d l tdn thuang 
han. Do dd, Ifl chudt d dd 6-12 thdng tudi 
cho hi§u qu i lao md hinh tdt han vdi 100% 
sd chudt t i ln hdnh thi nghidm d l u cd bilu 
hidn th i lu mdu chi. Ket qua ndy cQng phii 
hgp khi cdc nghign edu khdo sdt bdnh ndy 
trdn ngudl cho th ly , ph in Idn bdnh v l dgng 
mgch chi thudng xu l t hidn d nhdng ngudl 
td 50-60 tudi [1]. 

Cdu trdc md hgc. 0" md ca chuflt binh 
thudng. t l bdo ca dugc s ip x i p trdt ty, quan 
sdt rO cdc bd ca vdi Idp mdng lign kit, d u 
tnic md khit, nhdn t l bdo n im sdt m§t trorg 
mang sgi ca vdi mdt hay nhi lu nhdn (hinh 
2A). Trong khi dd, d d 2 Id chudt thi nghidm, 
vdi mdi d p dfl t i n thuang khae nhau, d u 
true md cQng cd sy bidn dgng khae nhau. Sau 
khi ddt mach 2-3 ngdy, d u tnic sgi ca khdng 
cdn nguygn vgn, mdng t l bdo vd ldm nhdn t l 
bdo thodt ra ngodi, td bdo chi t vd nhdn tidu 
bidn d i n (hinh 2B). Cf mflt sd chudt bj hoai ti) 
n§ng, nhdn t i ln sdu vdo td bdo chSt. khdng 
n im d viing ria nhu d cdc t l bdo binh 
thudng, t l bdo co Igi d l Id d c khoang trdng 
gida edc t l bdo l i ln kd (hlnh 2C). 

Tdm lgi, cdc k i t qua ndu trdn cho thly, 
chudt 6-12 thdng tudi ed hidu qua tao md hlnh 
cao han. Do dd, chudt d dd tudl nay duge lya 
chgn cho cdc thi nghidm t i l p theo. 
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Hinh 2. (A) C lu trtc mfl ca binh thudng; (B) Sgi ea mit d u tnic, t l bao chit va nhdn tidu 
biln; (C) Nhdn t i ln sdu vdo t l bdo ehiL 

3.2. K i t qud khdo sat md hinh chudt suy 
gidm miln djch (SGMD) 
Lidu Ivgng thudc. Ct id III 60% sd chudt td 
vong sau khi tidm, trong khi d cdc Id khdc 
khdng d chudt td vong. Do dd tidm lidu 40 
mg/kg BU kdt hgp vdi 50 m^kg CY lidn tyc 
trong 4 ngdy khflng t i lp tyc su dyng trong cdc 

thI nghigm tidp theo. 0' 2 Ifl thi nghigm cdn lgi, 
lugng bgch c lu tdng deu gidm tdi muc thlp 
nhit vdo ngdy thd 7 (N7/N0) nhung d xu 
hudng phyc hdi lai sau dd. Trong dd, ty lg 
gidm bgch d u d Ifl II th lp han vd kha ndng 
phyc h l i ehdm han ddng k l (p < 0.05) so vdi 
Ifl I (bdng 1). 

Bdng 1. Sy biln ddi lugng bgch d u tdng sau khi xd ]•) thudc (%). 

L6 thi nghigm 
ChuW binh thu*ng 
L a i 
L6 2 

NgSy N7/N0 (n = 5) 
102,97 ±6,3 
34,98 ±2,53 
21,1 ±2,98 

NgSy N20/N0 (n = 5) 
106,08 ±6,96 
91,12 ±1,22 
51,33 ±4,89 

*, p < 0,05; **, p < 0,01; ***, p < 0,01; " "* , p < 0,001. 

Sy giam bgch d u ndy cho th ly da cd tdc 
dflng ddng k l cua BU vd CY tdi sinh ly ca 
th i . BU vd CY Id nhdng hda chi t thudng 
duac phdi hgp su dyng d l gdy suy gidm 
miln djch khdng chi trdn mfl hinh dflng vdt 
md cdn d trgn ngudi. Ddy d l u Id nhung tdc 
nhdn alkyl hda, tdc ddng tryc tidp Idn DNA, 
tgo ra cdc lidn k i t chdo b i t ihudng gida cde 
phdn td DNA, td dd ki lm hdm vd gdy rdi 
logn qud trinh t ing hgp DNA [9]. Binh 
thudng, CY d trgng thdi b i t hogt. khi dugc 
h ip thu vdo gan CY bi ln ddi thdnh hgp chi t 
cd hogt tlnh Id acrolein vd phosphoramide 
cdn BU Igi cd tdc dflng true t i lp (9). Ddc bidt 
trong tCiy xuang, su tac dflng ciia hai chit 

ndy khidn edc te bdo mi in dich khflng tang 
sinh du nhu d u ca t h i d in d in hidn tugng 
suy giam mlln djch. Khflng chi dc c h l cdc t l 
bdo miln djch. BU vd CY cdn dnh hudng 
chung d i n qud trinh tdng sinh va phdt tridn 
cua cac te bdo khdc trong ca th i . VI vdy, 
vide lya chgn lieu lugng thudc phO hgp vdi 
thd trgng chuflt ddng thai v in tgo dugc higu 
qud suy giam mi ln djch ddp dng ydu d u 
cho cdc th! nghidm d y ghgp cCing vd khdc 
lodi la v i n d l quan trgng. 

Vdi k i t qua nhu trgn, chudt duge gdy suy 
giam mi ln djch vdi l i lu lugng thudc nhu d Id 
tl cho higu qua tdt han vd phdc dd ndy dugc 
sd dyng cho cdc ddnh gid t i lp theo. 
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Q _ : : 

Hinh 3. Sy bidn ddi ty 1$ (%) bgch d u tong sau khi tidm l i lu duy tri (A) vd sy thay ddi ty 1$ t l 
bao TcD4+ trong (B) mdu ngogi vi, (C) trudc khi tidm thude suy gidm. (D) sau 15 ngdy tidm 
thudc. 

Khao sdt thdi gian tidm duy tri. Cl phdc dd tigm 
2 ngdy/hlu, sd lugng bgeh d u t ing tilp tuc giam 
ddng ke, cdn 17,0% ± 1,05% (n = 5) trong khi 
viec tidm 4 ngdy/lllu Igi khiln bgch d u d xu 
hudng tang dang k l 27,8% ± 2,35% (n = 5) (p < 
0.05) Chi cd phdc dd tigm 3 ngdy/lidu giOp dn 
djnh tinh trgng suy giam mien djch kdo ddi d in 
ngdy 20. Nhu v§y, phdc dd ndy dugc lya chgn 
(hlnh 3A) cho cdc thd nghigm tilp theo. 
Sy thay ddi cdng thu'c bgch d u . Sau khi 
k i t thue qua trinh tigm thudc. cflng thdc bgch 
d u ed nhilu thay ddi. 0 ngdy 15, bgch d u 
lympho gidm 11.46%, te bao mono tdng 
nhanh vdi ty Id tdng 63,2% so vdi ban d l u . Ty 
id edc logi bach d u khdc khflng cd sy thay 
ddi ddng k l . Di lu ndy cho thly. cdc thudc gdy 
suy giam mi in djch cd tdc dflng Idm thay ddi 
ty Ig bgch d u lympho vd bgch c l u dan nhdn 
trong mdu ngoai vi. 

Ty Id t l bdo TCD4+. Sau khi tigm thude. ty lg 
t l bao TcD«* g i lm mgnh, tu 44,27 ± 0,83 % 

ngdy NO xudng cdn cdn 15,65 ± 0,42 % vdo 
ngdy N15 (giam 2,8 l ln) . p < 0.05) (hlnh 3), 

T l bdo lympho Id mdt qu in t h i bao gdm 
ca t l bdo T vd t l bdo B trudng thdnh lln 
chua trudng thdnh. Cd thd phdn bidt hai quin 
thd ndy thdng qua sy b i lu hidn cGa phdn td 
CD4 vd CD8. 6 td bdo lympho T, sd cd sy 
hign didn mdt trong hai phdn tu ndy, trong khi 
d hai phdn tu d l u khdng b i lu hi$n d t l bdo 
lympho B. T l bdo vdi sy hi§n dign ciia phdn 
tu CD4 sg nhdn didn cdc khang nguydn dugc 
trinh didn bdi phdn td MHC Idp II. Neu qud 
trinh gay suy giam ml ln djeh Idm giam s6 
lugng bgch d u , dgc bidt Id t l bao TCD4+ trong 
mdu ngogi vi thi se gidp vigc d y ghdp t l bao 
trong qud trinh d i lu trj bdnh thi lu mdu chl 
di in ra thudn lgi han. Bdi vl cdc tl.bdo khflng 
phdi ty thdn khI d y ghdp vdo ca thd dugc coi 
Id khang nguydn Ig, chiing sd dugc phdn d t 
vd trinh didn bdi phdn tu MHC Idp ll trgn te 
bdo trinh dien khdng nguydn vd dugc nhdn 
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didn bdi t l bdo TCD4+- Do vdy vigc suy giam 
sd lugng t l bdo TCD4+ giup ca thd gidm thidu 
phan dng thai logi trong qud trinh d y ghgp. 

Tdng hgp cde k i t qu i v l sy suy giam bgch 
d u tdng. sy thay ddi cdng thdc bgch d u . 
cQng nhu sy giam ty Id t l bdo TcD4t- cho thly 
vigc tigm BU 20 mg/kg k i t hgp CY vd tigm duy 
trt 3 ngay/lln, cho hidu qua tgo mfl hinh suy 
giam miin dich cao, Chlnh vl vdy, phde dd ndy 
dugc sd dyng d l tgo mfl hlnh chudt vua thilu 
mdu chi. vda suy giam miin djch, 
3.3. K i t qud tgo md hlnh chugt th l l u mau 
chi suy gidm m i l n djch (TMC-SGMD) 
Sy thay ddi hinh thdi chi. Cdc bidu hign tdn 
thuang trdn chuOt TMC-SGMD diin ra tuang 
ty chudt TMC nhung didn t i ln vdi tdc dfl 
nhanh han vd sd lugng chudt tdn thuang d 
cdc d p dd 3 vd 4 cOng nhilu han (bang 2). 
Mdc dfl phti n l gida TMC-SGMD (ty Id md 
udt/md khd Id 4,54 ± 0,23 lln) khflng khdc 
bidt ddng k l khi so vdi chudt TMC (p<0,05). 
Bdng 2. Phin trdm chuflt bi t i n thuang d cdc 

elp dd khac nhau sau 10 ngdy (%). 

cdpao 

Chujl TMC 

ChuOt TMC-
SGMD 

0 

0 

0 

1 

10.00 

0 

2 

0 

0 

3 

50,00 

53 33 

4 

40,00 

46 67 

Ddng thdi, kdt qu i nhuflm md hpc cho 
thly d chudt TMC-SGMD xult hign nhilu d 
vigm han so vdl d chuflt TMC (hlnh 4) Di lu 
ndy duac I9 giai nhu sau: 

Thd nhit, do trudc khi gdy thidu mdu chi, 
chudt dang d tlnh trgng suy giam miin djch. 
Cl trgng thdi suy gidm mi in djch, ea th i sd 
khflng phan dng ho$c phan dng chdm vdl cdc 
tdn thuang tdc dflng nhim tidu dlgt tdc nhdn 
d hgi, phyc hdi vd sua chua tdn thuang Cdc 
du ligu ldm sdng lidn quan tdi khuydt tdt trong 
hd mlln djch thyc bdo da chdng mmh hign 
tugng nay Vigm la mgt dap dng miln dich ty 
nhlSn cua hg mien dieh Inj-dc sy t in cflng cua 
cdc tac nhdn d hai nhu hoai td do thilu mdu 
eye bg vd cho phdp sy sda chOa phyc hdi tdn 
thuang xay ra Ca che loai bo cdc vi sinh vdt 
gdm dap dng miln djch tu nhidn xay ra ngay 
ldp tdc sau khi vi sinh vgt xdm nhdp vao ca 
th i . Nhung pha sdm nay cho phdp khdng chd 
nhigm trCing trudc khi t l bdo lympho T ciia 
ddp dng miln djch cd khd ndng ean thidp. Sy 
suy giam lugng te bdo bgch d u khien t i ln 
trinh tidu dlgt tdc nhan cd hgi bj rdi loan, keo 
ddi glai doan tdn tai ciia td bdo bach c lu hat 
trung tinh tai d vidm han, t i ln trinh sua chda 
ton thuang chdm han so vdi the trang binh 
thudng [2] 

v-: 

Hinh 4. C lu trtic md cua d vidm (mQi tdn) 
Thd hai. tdc dflng vigm gay ra nhdng rdi thdnh mgeh, ddn d in hign tugng thoat huyet 

loan chu y lu v l hda td chdc vd tinh th im tuang, cling vdl nudc dugc d iy ra khdi thdnh 
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mgch tgo thdnh djch ri vidm, gdy ra hidn 
tugng phii n l . Hidn tugng ndy khflng phy 
thudc hode phy thudc r l t It vdo sd lugng cdc 
td bdo mi in d|ch trong ca thd. VI t h i , mdc dd 
phli n l trong thi nghigm khdng cd sy khdc 
bigt ddng k l gl&a chudt thi lu mdu ehi va 
chuflt vda thidu mau chi vda suy gidm mi in 
dich [2]. 

Thd ba, khi cde hogt ddng ciia hd mi in 
djch khflng di in ra binh thudng, khd nang 
sua chOa mo hu hdng cQng bj gidn dogn vd 
rdi logn. Vide huy ddng cdc t l bao gde ddn 
viing tdn thuang d l bu ddp nhO'ng td bdo hogi 
td gidm d in hodc khflng ddp ung dii d i n ddn 
viing md hogi td se lan rflng theo thdi gian 
khidn d p dfl tdn thuang tdng d i n td hogi td 
mdng, ngdn, bdn chdn, d n g chdn vd thdm 
chl mi t todn bd ehi [4] Chlnh vi vdy, d nhdng 
md phia sau vj tri bj t i c mgch, qud trinh hogi 
fu dl ln ra nhanh han so vdi chuflt khflng 
SGMD Mdc dd tdn thuang md. t l bdo. d i n 
d in sy thay ddi. thodi hda d u tnic md vd t l 
bdo tuang ty chuflt TMC. 
Sy bidn thidn cac logi bach c l u . Bgch d u 
tong trong cdc md hinh chuflt TMC-SGMD co 
su biln thign gidng nhu d mfl hinh chuflt 
SGMD. Ty id sd lugng t l bao bgeh d u giam 
nhanh d in ngdy N7, cfln 24,03 ± 0,84% vd 
giu 6n dinh den ngdy N20 (23,09 ± 0,39%). 
Dflng thdi, so vdi chudt SGMD, cflng thdc 
bach d u d chudt TMC-SGMD cOng khdng cd 
sy thay ddi dang ke, ddc bigt Id cdc t l bdo 
lympho. Ngdy N15, d chuflt TMC-SGMD ty Id 
t l bdo lympho dgt 56,78% ± 1,77%, giam 
ddng k l so vdi ngdy NO, trong khi ty Id ndy d 
chuflt SGMD Id 57,2% ± 1.85% Khi phdn tich 
ty lg t l bdo TcD4+ vdo ngdy thu 15 cOng cho 
thly cd sy tuang ddng trong sy thay ddi ty Id 
t l bdo lympho d cd chuflt TMC-SGMD 
(19,96% ± 1,34 %, giam 2,2 l ln so vdi ban 
dlu) vd chudt SGMD. 

Nhu vdy. vigc tidn hdnh ddt ddng mgch diii 
sau khi k i t thOc qud trinh tidm thude gdy suy 
giam mien djeh nhim tgo mfl hlnh chudt vda 
thllu mdu chi vda suy gidm mi in djch v i n 

d i m bdo dugc cdc tidu chi ddnh gid ndng bl§t 
cho tdng md hinh. Tlnh trgng suy giam miin 
djeh vSn dugc duy tri I n djnh vdi phdc dd dd 
lya chgn, song song vdi d c b i lu hign tdn 
thuang cCia chudt thidu mdu chi d l ln ra vdi 
tde dfl nhanh han, 

4. K^T LUAN 
Phdc dd tgo mfl hlnh chudt 6-12 thdng tuli 

bj thi lu mdu chi sau khi tidm BU lidu 20 mg/kg 
k i t hgp vdl CY l i lu 50 mg/kg lign tyc trong 4 
ngdy. ddng thdi tidm l i lu duy tri CY 25 mg/kg 
vdi t i n suit tidm 3 ngdy/lilu da tgo dugc mfl 
hlnh chuflt vua thi lu mdu chi, vda suy giam 
mi in djeh I n djnh trong it nhi t 15 ngdy 
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The aim at optimizing the procedure for 
preparing an immune-deficient hindlimb 
ischemia mouse, a model of hindlimb in 
immunodeficient mouse is made by combining 
the most effective method for each model. 

Hindlimb ischemia mouse model is made by 
burning the femoral artery and examined the 
effect on 3 to 5-month-old mouse and 6 to 12-
month-old mouse. Mice with the best effective 
for hindlimb Ischemia are used in the 
immunosuppression protocol. There were 3 
groups set up In the study to create model of 
hindlimb ischemia. In which the dosages were 
as follows (injected for 4 days): (1) 
cyclophosphomlde 50mg/kg, (2) busufan 
20mgA<g combined with cyclophosphomlde 
50mg/kg, (3) busulfan 40mgA<g combined with 
cyclophosphomlde 50mg/kg, from which to 
select the most effective regimen for stability. 
The results showed (1) 100% of the mices in 
6 to12-month old mouse group showed more 
advantages when being used to make the 
hindlimb ischemia model; (2) busulfan 
20mg/kg combined cyclophosphamide 
50mgMg for 4 days, then Inject 
cyclophosphomlde 50mg/kg 3 days/times for 
the highest efficiency Immunodeficiency and 
effective immunosuppression was maintained 
stable for 15 days. (3) The combination of the 
two regimens have created a mouse model 
both hindlimb ischemic, Immunodeficiency 
stable for at least 15 days. 

Key words: limb Ischemia, immune-
deficiency 
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Xdy dung md hlnh bdnh tdm thin phdn lidt trdn ddng vat bing s& dung thudc tdc ddng ldn he 
glutamatergic nhw phencyclidine, ketamin, MK801... Id phuong phdp duvc nhidu nha nghidn cuv 
quan tdm. Muc tidu cOa nghidn c&u nay la ddnh gia dnh hudng bdn tmdng didn cOa ketamin len h^nh 
vl xd hdi cOa khi, ldm ca s& dd xdy dung md hlnh tdm thin phdn lidt cd rdi loan hdnh vi xd hdi tren khi 
Thi nghiem thuc hl$n trdn 8 khi (macaca mulusta) gdm 4 duo vd 4 cdi, cdn nang mdi con t& 4 ddn 6 
kg, dugc chia ngiu nhidn thdnh 4 cap. Kht duvc tidm ketamin (lidu 0,3 mgAtg /ngdy, tidm bdp) trong 




