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TOM TAT

Trong nghién cru nay, t& bao gbc trung mé (TBGTM) tir mau cudng rdn ngudi dwoc st dung
trong cay ghép diéu tri bénh tiéu duwdng typ 1 trén mé hinh chudt. Ghép té bao vao chudt tiéu dworng
bang 2 cach: vung tuy va tinh mach. Két qua: sau 30 ngay ghép: 16 ghép té& bao qua tinh mach dudi,
can nang tang 22%, lwong dwdng huyét tang 13%. Nguwoc lai, 16 ghép té bao vao tuy, sw phuc hdi
kém hon, can nang tang 14%, lwgng dwdng huyét tang dén 50%. O 16 déi chirng, can nang gidm t
24 - 28% va lwong dwéng huyét ting tlr 62 - 105%. L6 ghép té bao, c6 sw hién dién insulin trong
huyét twong. Nhirng két qua nay bwéc dau mé ra trién vong trng dung TBGTM mau cudng rén trong
tri bénh tiéu dwong typ 1.

* T khoa: Bénh tiéu dwéng typ 1; Ghép té bao gbce trung méd mau cubng rén ngudi; Té bao gbc.

Curing type 1 diabetes by human umbilical cord blood derived
mesenchymal stem cell xenotransplantation on mouse model

SUMMARY

In our research, human umbilical cord blood derived mesenchymal stem cells were used to treat
type 1 diabetic mouse model. Mesenchymal stem cells were injected into mouse via two ways: into
pancreas and into tail vein. The result showed that after 30 days transplantation, in tail vein injection
group, the body weight increased 22% and blood glucose increased 13%;, while in pancreas injection
group, the body weight only increased 14% and blood glucose increased 50%. Comparing to the
control group, the body weight decreased from 24 to 28% and blood glucose increased from 62 to
105%. In two group that grafting with mesenchymal stem cells, there was insulin in mice peripheral
blood. These initial results would open up new prospects for applications of mesenchymal stem cell
to treat type 1 diabetes.

* Key words: Type 1 diabetes; Human umbilical cord bood mesenchymal stem cell transplantation;
Stem cells.
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DAT VAN BE tiéu dao trong thoi gian dai, thiéu hut ngudn
Hi . Y . tiéu ddo hién ting va van dé thai loai sau
ién nay, liéu phap insulin va cay ghép .
tiéu do 14 liéu phap phd bién trong didu trj  I"P:
tiéu dwong nhwng van con nhiéu han ché Liéu phap TBGTM hi vong mang lai liéu
nhw thiéu hut kha nang trao dbi chét ciia phap diéu tri méi trong y hoc do khad ning



biét héa thanh nhiéu loai t& bao chirc nang
khac nhau, cling nhu tiém nang tang sinh
cao [3]. M6t sb nghién ctru cho rdng TBGTM
cé thé biét héa thanh té bao tiét insulin,
dong thei san xuét hang loat cac cytokine
va nhan té tang trwdng cé kha nang thuc
ddy sw ton tai cla t& bao xung quanh dao
tuy [7]. Trong liéu phap cly ghép té bao
gbc, TBGTM khoéng hodc cé rét it kha nang
gay dap &ng mién dich [1] va ching c6 thé
di cw dén nhirng ving bi tdn thwong va gitp
hdi phuc ving bi tdn thwong sau khi ghép
vao co thé [4]. Vi vay, TBGTM khi duoc
ghép vao co thé bénh tiéu dwong typ 1 ¢
thé hdi phuc té bao B, hd tro bién duéng,
cdi thién tinh trang bénh.

Vi vay, trong nghién clu nay, chung toi
thir nghiém khao sat kha néng tri bénh tiéu
duong typ 1 khi tién hanh cdy ghép TBGTM
khéc loai Ién mé hinh chuét tiéu duong typ 1.

VAT LIEU VA PHUONG PHAP
NGHIEN cUU

1. Vat liéu nghién ctru.

* M6 hinh chudt tiéu duong:

Chuét Mus musculus. Var Albino 6 - 8
tuan tudi, cung gidi tinh, thé trong 20 - 25
gram (Vién Pasteur TP.H6 Chi Minh) duoc
tiém streptozotocin (STZ, Sigma) qua tinh
mach v&i liéu 50 mg/kg/ngay x 5 ngay (theo
phwong phap cta Frank Brosius, Trung tam
Y khoa, Dai hoc Michigan, Hoa Ky). Nhirng
con chudt duwoc x&r ly bang STZ c6 lwong
duwdng huyét > 200 mg/dl trong 20 ngay, di
tiéu chuén bénh tiéu dwong typ 1.

* Mau mau cudbng rén:

Thu nhan mau cudng rén tir cac san phu
vlra méi sinh, am tinh v&i HBV, HIV, HCV...
va mot s6 bénh ly khac & Bénh vién Hung
Vuwong, TP.H6 Chi Minh. T4t cd mau dwoc
thu nhan c6 sy déng y clia san phu.

2. Phwong phap nghién cuoru.

* Phan lap va nuéi cdy TBGTM:

MAau mau s dung dé thu nhan quan thé
té bao don nhan bang phwong phap ly tam
dang ty trong, st dung ficoll-paque (Sigma,
M§), v&i tbc d 3.000 vong/phit/5 phat. Sau
doé, nudi cay chon loc trong méi trwdng
thich hop TBGTM tir quan thé té bao don
nhan nay. Khi mat do té bao dat 70 - 80%
dién tich b& mat dung cu nuéi, cdy chuyén
té bao bang trypsin/EDTA 0,25% (Sigma,
My). Té bao sau 5 lan cly chuyén duoc st
dung dé nghién ctu.

* Ghép té bao TBGTM:

Nghién ctu tién hanh trén 5 nghiém
thirc twvong ng voi 5 16 chudt. L6 1: chubt
binh thuéng (BT). L6 2: chudt tiéu dwong
déi chirng (PC) duwoc tiém PBS vao tinh
mach duéi (BC-TM). L6 3: chuét tiéu dwong
déi chirng duwoc tiém PBS vao ving tuy
(BC-TUY). L6 4: chudt tiéu duwong duoc
ghép 5 x 10° té& bao/con vao tinh mach dudi
(TBGTM-TM). L6 5: chudt tiéu dworng duoc
ghép 16 ghép TBGTM 5 x 10° t& bao/con
vao vung can tuy (TBGTM-TUY).

* Xac dinh hiéu qué ghép TBGTM:

Céc tiéu chi lwong dwéong huyét (nhin
doi 6 tiéng), can ning dwoc khao sat lién
tuc méi ngay moét lan trong subt 30 ngay
sau khi ghép. Ngay tha 30, gdy mé chudt
bang ketamine (Solupharm GmbH, Burc),
thu mau tim va dung phwong phap séc ky
ldng hiéu ndng cao (HPLC) dé xac dinh sw
hién dién insulin trong huyét thanh. Thu
nhan té bao tuy bang phwong phap co hoc
(dung mang loc t& bao 100 pm) va tién
hanh nhuém dithizone (DTZ) dé xac dinh sy
héi phuc cutia dao tuy.

KET QUA NGHIEN cUU



1. Strc sdng chuot sau ghép.

M6t tuan dén 30 ngay sau khi ghép TBGTM, 16 TBGTM-TM va 16 TBGTM-TUY béat dau
c6 dau hiéu hdi phuc sirc séng nhw mirc dd linh hoat, 16ng muot, it rung 16ng, tang can,
tiéu it, khdng cé biéu hién stress, khéng c6 hanh vi quay tron. Trong d6, & 16 TBGTM-TUY,
1 con chét & ngay 3 (N3). Trong khi do, chuét tiéu dwdng khéng dwoc ghép té bao cé strc
sbng gidm, kém linh hoat, ém yéu, 16ng xo, rung 16ng nhiéu, tiéu nhiéu, stress va 2 con

chét & cac ngay 12 (N12) va ngay 24 (N24).

2. Can nang chuét sau ghép.

Ca hai 16 dwoc ghép té bao déu cé can nang cao hon so véi 16 dbi chirng twong &ng:;
thap hon so v6i 16 binh thwdng. Thé trong téng 1én sau cac ngay cay ghép va ludn gitv &

mirc cao hon thoi diém ghép té bao NO.

Hinh 1: Biéu db so sanh can ning gitra cac 16 thi nghiém.

DPéi voi 16 TBGTM-TM, tir NO dén N6,
thé trong tédng cao hon so v&i trudc khi
ghép, sau d6 thé trong dwoc gitr & mirc kha
on dinh. Tai mét vai thoi diém N9 (32,66 +
1,20g), N21 (31,58 + 0,89g), N27 (32,25 +
1,45g), N30 (32,92 + 1g) thé trong tang kha
cao va cao hon so véi 16 DC-TUY. Thé trong
clia chudt sau 30 ngay ghép (N30) tang cao
so v&i NO va gan véi mire tang cua 16 binh
thwong (16 TBGTM-TM tang 22% so Vo
27% & 16 binh thuwdng). Hon nira, so véi 16
TBGTM-TUY, & 16 TBGTM-TM, thé trong
clia chudt tang nhiéu hon, dac biét trong giai
doan N9 dén N30. Trong khi d6, & 16 BC-
TM, thé trong chuét gidm theo thoi gian, dén
N30 gidm t&i 24%.

Déi voi 16 TBGTM-TUY, NO dén N6, thé
trong chuét tang so v&i trwdc khi ghép va
sau d6 gitr & mirc 6n dinh. Ngay N30, thé
trong cua chudt tang 14%. Trong khi do, & 16

DC-TUY, thé trong giam theo thoi gian, dén
N30 gidm t&i 28%.

O ca hai 16 dwoc ghép té bao khong dat
thé trong nhw 16 chudt binh thuéng, nhung
thé trong déu tadng hon so véi trwdc khi
ghép va ludn cao hon so véi 16 dbi chirng.
Diéu nay ching té viéc ghép té bao da gop
phan hdi phuc can ndng cho chuét tiéu
dwong. Hon thé, ghép té bao qua dwdng
tinh mach giup hdi phuc thé trong tét hon
so véi ghép té bao vao vung tuy.

3. Duwong huyét chuét sau ghép.

Ca hai 16 dwoc ghép té bao déu coé
lwong dwdng huyét cao hon so véi 16 chudt
binh thwéng. Tuy nhién, lwong dwdng huyét
nhin chung luén thap hon so v&i 16 dbi
ching. Ca hai 16 déu cé hién twong dwdng
huyét tang cao vao ngay N3, sau dé gidm
va gitr & mirc twong duwong voi thdi diém



trwdc ghép. Didu nay cé thé duoc ly giai:
dé thich nghi, té bao TBGTM méi truweng in
vivo can c6 thdi gian va phat huy vai trd
thac ddy hdi phuc cac ddo tuy bi tdn
thwong do thubéc gay ra. Do vay, & giai

doan dau (3 ngay sau ghép) chudt duoc
ghép tang lwong dwdng huyét do van chiu
tac dong clha thuéc STZ nhuw & 16 dbi
chirng.

Hinh 2: Biéu db so sanh dwdng huyét gitra cac 16 thi nghiém.

Déi v&i 16 TBGTM-TM, phan I6n cac thoi
diém khao sat trong 30 ngay déu cé lwong
dwdng huyét thdp hon thoi diém ghép té
bao NO (259,00 £ 0,00 mg/dl), lwvgng dwdng
huyét gidm thAp nhat dat 37% (N18). Tuy
nhién, cling cé mét vai thoi diém (N3, N21,
N27 va N30) lwgng dwdng huyét ting cao
hon so v&i NO, nhung mirc tdng cao nhéat
cling chi dat 27%. Dac biét, trong giai doan
N6 dén N18, lwong dwdng huyét gidm rd
rét, thAp hon 16 dbi chirng va co thoi diém
dat twong dwong véi 16 binh thuwdng (N9 la
176,00 £ 72,64 mg/dl, N18 la 164,33 %
75,57 mg/dl so v¢&i 16 binh thuwdng la 75,53
+ 10,84 mg/dl va 98,87 + 11,24 mg/dl; p >
0,05). Sau 30 ngay ghép, lwvgng dudong
huyét van gitr & m&rc gan twong duwong voi
trwéc ghép (N30: 293,33 + 93,82 mg/dl so
véi NO la 259,00 + 0,00 mg/dl; p > 0,05).
Trong khi d6, 16 BC-TM, lwgng dudong
huyét luén tang cao hon so v&i thdi diém
NO va lwgng dwdng huyét cta 16 DC-TM &
N30 Ién dén 420,00 + 78,00 mg/dl, cao hon
NO t&i 62%.

Péi voi 16 TBGTM-TUY, phan Ién cac
thoi diém khao sat cé lwong dwong huyét
sau ghép cao hon so v&i thdi diém ghép té
bao NO, nhuwng mirc tdng cao nhét chi dat

50% & mot vai thoi diém (N6: 249,00 +
49,00 mg/dl, N15: 214,00 + 35,00 mg/dl)
lwong dwong huyét gidm, mirc gidm thap
nhat dat 17%. Dong thdi, lwong dwéng
huyét luén gitr & murc thp hon so véi 16 dbi
chirng (trir ngay N12 la 340,00 + 9,00 mg/dl
twong dwong véi 16 dbi chirng 312,67 =+
55,52 mg/dl; p > 0,05). 30 ngay sau ghép,
dwong huyét 16 TBGTM-TUY téng cao,
nhwng chi dat 50%, trong khi 16 BC-TUY
tang t&¢i 105%.

Mac du, viéec ghép TBGTM khoéng cai
thién dwoc lwong duwong huyét dén muic
nhw chudt binh thwong (< 126 mg/dl),
nhwng ching van gitp cho chudt 6n dinh
duwong huyét twong dwong véi mre gan voi
thoi diém NO. Khd nang 6n dinh dwdng
huyét cia phwong phap ghép tinh mach
cao hon phwong phap ghép tiép can tuy.



4. Insulin trong huyét thanh chuédt sau khi ghép.

Danh gia hién dién insulin trong huyét thanh chuét dwa trén so sanh twong quan véi
mau insulin chuan qua thai gian hién dién cla cac peak protein trong mau.

Tnsubin chuin
Insubin chud k| £ MSE TUY

Hinh 3: Két qua HPLC insulin huyét thanh cho 16 DC-TM (A), BC-TUY (B), BT (C),
TBGTM-TM (D) va TBGTM-TUY (E).

Ca hai 16 dbi chirng déu khong thay s hién dién insulin trong huyét thanh (hinh 3.A,
3.B). Ca hai phwong phap ghép déu cho két qua twong dwong nhau, cé hién dién insulin
trong mau huyét thanh, twong tw nhw déi véi 16 chudt binh thweng (hinh 3.C, 3.D, 3.E).
Chirng 6 viéc ghép TBGTM béng ca 2 phwong phap trén déu gidp cho chudt tiéu dudng
c6 kha nang tao insulin dwa vao dong mau, tir d6 gidp chuét én dinh dwoc lwong dudng
huyét va can nang hon so v&i nhirng con chuédt khéng dwoc diéu tri.

5. Hoi phuc tuy théng qua phwong phap xac dinh té bao bat mau DTZ.

Hinh 4: S6 lwong té bao bat mau DTZ cla céc 16 thi nghiém.



Ca hai 16 ghép TBGTM déu cé sb6 lwong té bao bat mau véi thubc nhuém DTZ, tang dang
ké& so v&i 16 khdng dwoc ghép té bao; 17 + 3 t& bao/mm® & 16 TBGTM-TM so voi 3 + 1 té
bao/mm? & 16 BC-TM, 16 + 4 té bao/mm* & 16 TBGTM-TUY so v&i 3 + 1 té bao/mm? & 16
DC- TUY; véi p < 0,05. O hai 16 ghép TBGTM, sb lwong té bao bat mau DTZ khéng nhiéu
nhw 16 binh thuwong (32 + 5 té bao/mm?).

Liéu phap ghép TBGTM ciing cé kha nang hdi phuc cac dao tuy rd rét, ting t&i 6,8 lan (16
TBGTM-TM) va 6,4 1an (16 TBGTM-TUY) so v&i 16 khéng dwoc ghép té bao twong rng.

BAN LUAN

Trong nghién clru nay, ghép TBGTM c6 hiéu quad hdi phuc can ndng cho chudt tiéu
duwdng typ 1, tang thé trong 22% (16 TBGTM-TM) va 14% (16 TBGTM-TUY). Béng thoi, liéu
phap nay ciing cé hiéu qua hdi phuc lwvong dwdng huyét, gitp duweng huyét cia chudt tiéu
duwong gitt @ mirc  6n dinh, khéng bi tang cao. Sau 30 ngay chi tdng 13% (16 TBGTM-TM)
va 50% (16 TBGTM-TUY) so v&i NO, tham chi cé thoi diém lwong dweng huyét xubng dén
gan twong dwong véi chudt binh thworng (N9, N18 & 16 TBGTM-TM). Viéc ghép TBGTM 6
rang gilp tao ra insulin méi va hdi phuc t& bao B bi tdn thwong do STZ (sb t& bao bat mau
DTZ ctia |6 TBGTM-TM téng 6,8 14n va 16 TBGTM-TUY tang 6,4 1an so v&i déi chirng twong
&ng). Liéu phap ghép TBGTM bang phwong phap ghép tinh mach cé hiéu quéa diéu tri bénh
tiéu dworng cao hon phwong phap ghép vao ving tuy.

TBGTM c6 kha ndng “homing”, ching di cw dén cac vung bj tdn thuwong cla co thé va ho
tro kha nang héi phuc céc té bao bi hly hoai & d6. Yu-Xin-Yu va CS cho rang, ghép TBGTM
c6 tac dong hdi phuc tén thwong tuy do STZ hay sw tan céng cla té bao T gay do co ché
can tiét. TBGTM tiét ra hang loat cytokine, nhan td ting trwdng, nhan té kich thich 1&n té bao
xung quanh. Hoat déng can tiét nay tac dong tich cuc Ién té bao B bi hw hai bang cach bao
vé chung khaéi bi apoptosis va thic day té bao tién than tuy néi tai tang sinh. Diéu nay do co
ché can tiét da c6 cac tac dung nhw tao mach, bao vé té bao, khang viém, thic day nguyén
phan va khang apoptosis [10]. Hon nira, TBGTM c6 thé da chuyén biét héa in vivo thanh
IPC do kich thich cda vi moéi trwéng xung quanh [2]. Ngoai ra, ching ciing c6 kha nang dung
hop véi té bao trong tuy, thic day sw tao méi insulin [9].

Trong nghién clru nay, phwong phap ghép tinh mach hiéu qua hon ghép vao vung tuy.
Tinh trang dwéng huyét cao kéo dai dan dén nhiéu bién chirng nghiém trong lam cho tén
thwong vat ly trén co thé chuét tiéu duwong typ 1 khé lanh hon chuét binh thuong. Viéc ghép
TBGTM vao vung tuy gay anh hwdng khéng chi truc tiép vao tuy (noi vén da bi hiy hoai béi
STZ) ma con cac co quan khac nhw gan, lach, da day, ruét (nhirng co quan co lién quan
dén hoat dong bién dudng va mién dich), nén tac dong manh dén bién duéng glucose va
gay kho khan cho viéc hdi phuc. Bdng thoi, cac phdn (rng mién dich do nhiém triing trong va
sau khi ghép, sw hién dién cta té bao la tai vung tuy co thé tao ra nhirng tac nhan gay anh
hwéng bét loi cho hoat ddng clia TBGTM va tw hdi phuc cla té bao tuy ndi tai. Trong khi



nhirng thwong tdn & tinh mach duéi d& héi phuc hon, it tac dong trwc tiép dén tuy hon. Hon
ni*a, STZ khéng chi gay hai cho té bao f ma con tac dong dén cac té bao khac trong co thé
(d&c biét cac té bao co kénh GLUT2). TBGTM di vao chudt qua dwdng tinh mach c6 thé di
chuyén dén toan bd cac co quan théng qua duwéng mau nén cé kha nang “homing” dén bat
ky noi nao co ton thwong. Chang co tac dong cong hwéng, hd tre hdi phuc & nhiéu noi (ké
ca té bao gan, ndo cé kha nang san xuét insulin ma bi hw hai do STZ), vi thé tang hiéu qua
bién dwéng hon so véi TBGTM khu trd tai ving tuy.

Tuy vay, so v&i ghép TBGTM clia nhiéu nhém nghién ctru khac, két qua diéu tri bénh tiéu
duwdng typ 1 bang phwong phap ghép TBGTM khéng dung tac nhan e ché mién dich cua
ching t6i con thap (dwdng huyét khéng ha duwoc dén mirc twong duwong véi chudt binh
thwdng trong thdi gian dai, phan I&n van gitr & mirc 150 mg/dl dén 300 mg/dl) M.Filiuzzi va
CS chirng minh ghép 1 x 10° TBGTM (thu tir tiy xwong) phdi hop véi 2.000 tiéu dao vao vo
than chudt Lewis (cdm (rng tiéu dworng bang 65 mg/kg STZ) c6 hiéu qué gidm duwdng huyét
ra4t manh (chi 3 ngay sau ghép duwéng huyét da gidm rd rét, tr sau 15 ngay gidm xubng <
200 mg/dl va gitr 6n dinh dén 39 ngay). TBGTM d4 tiét ra cac nhan tb tang trwdng ndi mach
(VEGF), hd tro tao mach mau mdi (tang s6 lwong mao mach Ién t&i 1.459 + 66 mao
mach/mm?® so v&i 1.002 + 55 mao mach/mm? clia chudt chi dwoc ghép tiéu dao), tir d6 gidp
tiéu ddo m&i ghép vao phat huy tac déng tét hon [5]. P. Lin va CS dwa ra nhitng béng chirng
vé chuyén biét héa in vivo cia TBGTM thanh IPC khi ghép 1 x 10’ TBGTM (thu tir tdy
xwong chudt) vao tinh mach duéi clia chudt Wistar (48 cdm tng tiéu dwerng béng 60 mg/kg
STZ). Nhém nay ciing chirng minh hiéu qua diéu trji ciia TBGTM rét cao, chi 14 ngay sau
ghép, dwong huyét da giam xubng < 200 mg/dl va dén ngay 28 gidm bang chudt binh
thwong (< 126 mg/dl); ddng thdi tang sb lwong IPC va ham lwong insulin trong mau [6].
Veronika S, UrBan va CS tién hanh ghép phdi hop 10° TBGTM va 10° t& bao tly xwong vao
tinh mach cla chudt C57B1/6 tiéu dwong typ 1 (cdm trng bang 50 mg/kg STZ) c6 gay suy
giam mién dich bang chiéu xa liéu 900 Gy. Puwdng huyét va ndng dd insulin huyét thanh &
chudt dwoc ghép phdi hop 2 loai t& bao nhanh chéng tré lai mic binh thuwéng. Diéu nay
dwoc gidi thich: c6 thé TBGTM da cdm (rng hdi phuc clia chinh t& bao tiét insulin néi tai,
doéng thdi e ché dap ng mién dich chéng lai t& bao B mai hinh thanh théng qua trung gian
té bao T [8]. Vi vay, hiéu qua héi phuc bénh ctia ghép TBGTM trong nghién ctu cla ching
t6i con thap, cd thé do ham lwong TBGTM ghép chi 1a 5 x 10° t& bao, chwa di dé& hdi phuc
bénh hoan toan, cé thé c6 phan (ng thai loai do ghép khac loai khi khéng gay trc ché mién
dich. Pwérng huyét chi gidm rd rét trong thdi gian dau, sau dé lai cé d4u hiéu téng lén cho
thay kha nang vé sau TBGTM c6 thé di vao chu trinh apoptosis clia chinh minh, hoéc bij thai
loai dan nén giam hiéu qua hdi phuc.

KET LUAN



Mac du trong nghién ctru nay, kha nang hdi phuc bénh tiéu dwong typ 1 cla ghép
TBGTM chuwa cao, nhwng liéu phap nay van sé trd thanh liéu phap hra hen dé diéu tri bénh
tiéu dwong typ 1 trong twong lai.
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