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Transplantation with three-dimensional spheroid-cultured mesenchymal stem cells down-regulates expression of

TNF-0. and apoptosis-related proteins in rats with cerebral ischemia/reperfusion injury
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[ Abstract | Objective ~To investigate the effect of the placenta-derived three-dimensional (3-D) spheroid-cultured
mesenchymal stem cells (MSCs) on the expression of tumor necrosis factor-a ( TNF-o) and apoptosis-related proteins in rats
with cerebral ischemia-reperfusion injury, so as to explore the neuroprotective effects and mechanism of 3-D spheroid-cultured
MSCs. Methods The experimental animals were randomly divided into Sham group, Vehicle group and 3-D spheroid-cultured
MSCs treated group (n=236). In the Sham group. the middle cerebral artery (MCA) was simply isolated but not ligated. In the
MSC treated group, focal ischemia/reperfusion in rats was induced by intraluminal middle cerebral artery occlusion (MCAQO)
with a nylon monofilament suture and then MSCs transplantation was done. In the Vehicle group, the MCAQO model was set up
and an equal volume of vehicle was given. Neurological scores of animals were evaluated at different time points: the first day,
the third day and the seventh day after surgery. Enzyme-linked immunosorbent assay (ELISA) and RT-PCR method were used
to detect TNF-q expression in rat brain tissues. The SABC immunohistochemical staining method was used to detect the
expression of Caspase-3 and Caspase-8 in rat brain tissues. Results The neuromotor function of rats in MSCs treated group was
significantly decreased compared with those in the other two groups (P <C0. 05). Compared with the Sham group, the
expressions of TNF-¢, Caspase-3 and Caspase-8 in the brain tissue were significantly increased in the Vehicle group (P<Z0. 01).

Moreover, compared with the Vehicle group, expression of TNF-q, Caspase-3 and Caspase-8 in the brain tissue was
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significantly decreased in MSCs treated group (P<C0. 05, P<C0.01). Conclusion 3-D spheroid-cultured MSCs transplantation

may improve the neuromotor function in rats with cerebral ischemia/reperfusion injury via down-regulating inflammatory

cytokine TNF-¢ and expression of Caspase-3 and Caspase-8 in the brain tissue.
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HA5]A ,10 000 % /min (r=09.5 cm) B 0> 20 min,
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E1 KARMAREBSRHERE MSCs B4
Fig 1 Distribution of labeled MSCs in rat

hippocampus brain tissue
A:1d; B: 3d; C: 7d. MSCs: Mesenchymal stem cells. Original

magnification; X 100

2.2 MzzBHHRIFL 4R EE DRILETAR
il iz STREIE B L AT IRZH 15 MSCs 211 31
FEAEMI R SBARfRA BRI A SRR,
VAR BREEAH HE  MSCs ZHBS ARG 1 d F13 d 2 TR
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REBRBIE AR 22 A Gei 28 L (P<<0. 05)
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Tab 1 Neuromotor function score of rats in each group

at different time points

n=12, x+s
Group 1d 3d 7d
Sham 0. 000+0. 000 0. 000+0. 000 0. 000+0. 000
Vehicle 2.583+0.515** 2.25040.754**  2,167+0.718**
MSCs 2.333740.492** 1.91740.669* *  1.750£0, 452 *&

MSCs: Mesenchymal stem cells. ** P<C0. 01 vs Sham group;

A P<0. 05 vs Vehicle group

2.3 TTC &R Z5RAK 2) BN KB Nk
BRI X IR, IEH 4 TTC et R B4,
B X2 {a .
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Fig 2 TTC staining of rat brain tissues after cerebral ischemia

Arrows indicate ischemia area of the brain
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HEZ Caspase-8 FHPEANIFEA mg H BIAERSAE S 1 d,
1M Caspase-3 ik mlg WBAEIG 3 d. MSCs JRyrdidl
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3 RT-PCR UEEAKXRMALR TNFa mRNA BJRIE
Fig3 TNF-a mRNA expression in rat brain tissue by RT-PCR

MSCs: Mesenchymal stem cells. ** P <C0. 01 vs Sham group;

AAP<0, 01 vs Vehicle group; n=12, 7=+s

4000
3500t
3000
2500t
on 2 000}
1500
1000
500
0

on

ws/(ng * g ")

TNF-a concentrat

Sham
4 ELISA EE & AR R 8 = TNF-a & BiRE
Fig4 TNF-o protein concentration by ELISA in
3 groups at different time points
MSCs: Mesenchymal stem cells. ** P<C0. 01 vs Sham group; &4 P<C

0. 01 vs Vehicle group; n=12, x=*s

B 5 KEMALRBDEXREE Caspase-8(A)Fa Caspase-3(B) FH 14 5% 1% 20 A
Fig 5 Caspase-8 (A) and Caspase-3 (B) positive cells in hippocampus of rat brain

MSCs: Mesenchymal stem cells. Original magnification: X400
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*2 KREEESMEAL Caspase-8,Caspase-3 B2 %]

Tab 2 Caspase-8 and Caspase-3 positive cells in rat brain tissue at each time point

n=6, rts
Caspase-8 Caspase-3
Group
1d 3d 7d 1d 3d 7d
Sham 3.733+1.163 3.20040. 676 3.13340. 743 2.13341. 246 2.80040. 941 1.933=£1. 100

Vehicle 35.8674-2. 295" 26. 6001, 242"~

MSCs

15.733+1.223* "

19. 4001, 920* *AA 15, 2000, 941 * *AA 11, 06741, 438 * * A4 13, 73341, 032 *4 11, 06741, 280* *AA 10, 333+1. 234" *4

14.933+1.831**  37.467+3.642* 24.467+1. 642>~

>

MSCs: Mesenchymal stem cells. * * P<Z0. 01 vs Sham group; £ P<C0. 05, £4P<C0. 01 vs Vehicle group
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