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[XHER] FHEAALRT@E; XEPHRAELE,; @ik 10; HLEKRET I

[ E] B W HE AR T a0 (BMSC) L4 77 S dn bk i 3£ o K KAV 2 2 stk 2 H oL, Bl i abol] de vk
Fala 2L 40P & s A2 10(1L-10) Ao 4L £ K B F B1(TGF-B1) & ik VAIRit40 245 Z 69 T aEALH . F7ik 36 R SD
MER R A A 3, F G M AR A A LI SRR B R A b & K B AR R EAL A (MCAO) , e 20 Bt
£ 24 AT JE T A BMSC M TR, A AL TEF ALK, TOARBAE, 23 THHEES 1.3.7.14 KRR
B[R] B LB A 4247 ) R4, iBaE TTC 2 &0 &l AR SRR ELISA & Western blot # 77 i) K R, n 7 & fisi 48 2%
B+ E g B F IL-10 . TCGF-B1 # TALE L, R & Ok IL-10.TCF-Bl; 5 & G rbik AR 28 K K A0 247 A
S R G, BRI K (P<0.01) , o iF R IH L2 F IL-10, TGF-B1 49 XX ¥ 24 & (P<0.05) ; 54 A 48
YeAR | I K R AR S AR AR, N (P<0.05) ,3 K \7 KA 14 X FAY 2247k F3F 5 9 B BAK(P<0.05) , fo ik B fx A
20f IL-10 TGF-B1 #9 & A A B H & (P<0.01) , B & 1.3.7.14 R o9 ot #9345 IL-10 TGF-B1 & A& % T,
£ BB AR T e R st Bt B I A RS B AR, AUE T AR B AR S 4L K BT 1L-10. TGF-B1 #9 sk A %
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[ ABSTRACT] Aim To observe the protective effects of bone marrow mesenchymal stem cells transplantation for
treatment of cerebral ischemia injury in rats, and investigates the expression of interleukin 10 (IL-10) and transforming
growth factor beta 1 (TGF-B1) to explore its possible mechanism of nerve repair. Methods 36 male SD rats were ran-
domly divided into blank group, model group,and transplantation group. MCAO model was formed by suture occluded
method. Rats intransplatation group were given Bone marrow mesenchymal stem cells. Rats in model group were given
the same dose of normal saline and nothing were given to blank group. Evaluate their condition by Bederson scoring at 1,
3,7,14 days after injured. Area of cerebral infarction was measured through brain tissue TTC staining. Detect the chan-
ges of inflammatory factors IL-10 and TGF-B1 in serum and brain tissue of rats by ELISA and Western blot. Results
The blank group had low expression of IL-10 and TGF-B1 . Compared with the blank group, both the volume of cerebral
infarction of rats in the model group and the scores of the nervous function behavior were increased markedly ( P<0.01),

the expression of IL-10 and TGF-B1 in serum and brain tissue was significantly higher than that in the blank group ( P<
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0.05). Compared with the model group, the cerebral infarct volume in the experimental group was decreased , the scores

of the nervous function behavior of rats were significantly decreased at 3,7, 14 days (P<0.05) , the expression of IL.-10 and

TGF-B1 in serum and brain tissue was significantly higher than that in the model group (P<0.01).
time, the expression of IL-10 and TGF-B1 was gradually reduced.

With the passage of

Conclusions BMSC transplantation is able to im-

prove the recovery of the cerebral ischemic injury. The mechanism may be related to the secretion of anti-inflammatory cy-

tokines IL-10 and TGF-B1.
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1.1 ##

M SD KB 36 2,280~320 g, BRI AL A ¥ L
Yool 4y #5 4R fE; TTC 1§ B Sigma 2 7 5 IL-10 0
TGF-B1 ELISA KAl & T L WA WA A R
N G0 K RIL-10 54K (1:1 000, Sant cruz 2>
), %4k B TGF-B1 it (1 : 1 000, Sant cruz 2
).

1.2 zh¥snd

KRENFAR 1A, H 36 R SD #H A RE
ANEEA (4 R) AL (16 A) L4 (16
R) AN LA RRES N4 /NA(1.3.7.14
KA, FTXAn=4), TAAFTHEMLEHEALA

BRI 24 h ETUSEAE S K4, LA
K T 24 h J5 3 3T R GOE 5T L 2%10° A BMSC
BT,

1.3 Zh¥ERH &

£ 2% B Longe % 12 3 2 5L K B 9 o) ik [ &
(middle cerebral artery occlusion, MCAO) 1 A |
1.4 HWERITAZES

AL R T H W bR v L B A VE EE B W LA RO
Tty R I, An AR B 2 M B Ak R o B TRAT B e 22 1] I
B E= M, %8 Bedersonb & 5 4-iF o FrEHE AT,
SHOR:EH (R4 K1 2 M0 B
o RAMWE;3 F2 4w T M52
B3 REREAAMEE; L R4 5. 8305 E;0
RS Tl REEHLERER,

A4 K BT RSkt 24 /) B SEAT #h 2 T #E B
FIFD, HBE2B N 0252 HHWETES
it R A R,2-3 25 A RIE B
AU BE T EEE XN, BERANNTEL
ER
1.5 fFARLE

EAREARYE 1.3.7.14 R, T4 KR
10% A& 4 48 (0.35 mL/100 g) ff Ji 7 & B, — %
PER LA BOS BE o TR (R E ), B E 30
min, J4 3 000 r/min & 25 min, K £ F B FAT
ELISA, SRt 58 A% & , 7K 4 32 3h K 400 B 3 i 250
mL, R 3 W Sk BURG, A IR AL 87 A K BRI 20 kA
AX(ART LA ERFAALA) T THARY
0.5 g,-80C K RF L& WB HREUE A H, &M
AT TTC %8,

1.6 TTC FEHi+EFEIHMER

HF A& B 21 4248 - 20°C WK A 3 R 20 min A
EAETWH, —HERALTRS~6 F, 5K 2
mm Y] — T ET 6 LR, FALm A
BB TTC VA 4~5 mL, #k N\ 37°C 15 18 K 6 4%
hoVEEEOLAKE M 10 min A4 B W, B AR
HAEN M ETHIERAR KRG &, KI1F R
X here, HBA TIC &8 TELNE RN
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4°C 4% % F F B P [ 2 24 h, A LuxexF B £ 4 #7
BUM A A LR AR R B A R V=t(AL+A2+
<-An)-(Al+AN) V2 THEFELER , EF e AT R B
LA AERER,
1.7 XKRMmi& IL-10 1 TGF-B1 iR EMNE

| ELISA B 3% % 7% i A I 1L-10 #2 TGF-B1 &
B A BV BT,
1.8 Western blot #& ik FR BB 4R
EARIE

BMARTEP &%, ARAERE KE(KE
#4T) , F At T8 PBS( 4 PMSF) ¥tk Jg, in A
RIPA Z % (4 PMSF) 2 # 30 min, 7k b5 % 5%
FERBERE BCAEMEEARE, FRERFE
B AR B A A N RAR B 2xSDS AR Z R T
A AmF 5 min, 4T 15% 19 SDS-PAGE #, ¥k 4 & ,
Mg B E PVDF JE b, 3 F & 5% Mg 4 4 iy
TBST # [ 1h, B 5 — 4T (1 : 1000)4°C 7k 45 1% & it
W, % i T TBST ¥t #% J& Al HRP 4710 W — 41
(1:1000) % & & 1 h, TBST ¥ £ 3 % 54T ECL
EFEELER , ITER,
1.9 EBEgoWmigsitEsE

BAE ) (F Hl ks Fom , K SPSS 18.0 4iit 4 4
AT M, 4 TE) BB B 2 4, P<0.05 A = R
HEEFEEEN, Gt E# %% & A Graphpad Prism
B,

IL-10 %1 TGF-B1

2 7 R

2.1 TTC %ﬁ@iﬂﬂ%ﬂmﬁﬁﬁs Xz ol A

TTC 40 i i A FE AR, 1.3 .7 .14 K, 4 [H]
LR AR, S 35 4 R BRI A A 1R FR A ded ARG T A AR 4 K
B, 22 A G L (P<0.05) s 41N Ho &, s 4H
SR 2 2H PN R A AT AR FR 22 57 TG B 3 M (P> 0.05;
FT1AE T,

F 1. TTC FENERABILERAILE (v£5,5)
Table 1. The Comparison of cerebral infarct volumes meas-

ured by TTC staining( x+s,Score)

Y n PN 3K 7K 14 K

S 4 156.0+2.13% 164.0+4.98%" 158.0+3.13° 161+5.33%
BEAEIZ] 4 208.3+3.36" 211.3+5.88" 212.3+4.17" 209.3+4.86"

SHE 4 - - - 0+0.00

a N P<0.05, SN A ;b i P<0.01, 555 4L,

-1 QRees

I..gui

B 1. TTC &= AR

Figure 1. Measurement of cerebral infarction volume by
TTC staining

22 HWETAHEES

PRS2 N S 4 K B BE A R A 38 m , 3143 18
WA ; BMSC AEAE T 1 K5, A 75 £ 1152 56 2 Aol
ZAT R VES O G2 5 25 5 (P>0.05) s BB R T
T3 R.7 K. 14 K, LA K R 247 22300
T RAL TR AL R B, ek Z i, 2R A &
P2 X (P<0.05; 3 2 FIE 2) .

R 2. HMAENEEHIRESD (xts,57)
Table 2. The score of nerve function defect(x+s,Score)
T n 1K 3K 7K 14 K
SCENZH 4 3.21+0.57° 3.01x£0.35% 2.72+0.34% 2.31+0.24%
BERIA] 4 3.50+0.27" 3.45+0.45" 3.21+0.25" 2.83+0.52"
EEY 4 - - - 0+0.00
a M P<0.05, SHAIL HLE ;b o P<0.01, 525 AL LA,
5+ [ R EE
E d
4-
T a
R 1 I 2
B g I
S a
=
B 27
N
b
~—
1=
0 T T T T
1xX 3x 7 14X

& 2. FAEMZINEETRITS a } P<0.05, AL s,

Figure 2. The score of nerve function defect
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ELISA #& Il X R I 7F A IL-10 0 TGF-B1 &Y

MCAO KM 1L-10 , TGF-B1 7K F- B & & F
TEH X BRZH K BL(P<0.01) |, T 7E A5 U 20 TS 56 40 K
SR I ¥ TL-10 , TGF-B1 AY &3k, 7T WL Y& 8 T
JAAESEBG 2 R BRIV 1L-10  TGF-B1 7KF-BH & /&
THRIRH KRR, 2ZRAGITFE XL (P<0.01;5£3)

R 3. BAME IL-10, TGF-B1 B F3E (v, ng/L)

2.4 KBRNALIL-10 1 TGF-pl EAXKIE

MCAO KUK 2 21 IL-10 \ TGF-B1 H) 21k B
T IER XTI KR (P<0.01) , SE56 20 A Al 25
KEUIRZHZ IL-10 A1 TGF-B1 Fl 2 ik Bl 25 s a] B ¥
BB~ (HAEIRLZH R R TL-10 \ TGF-B1 1 F A4
SEER2H R BB R (K 3)

Table 3. The expression of IL-10 and TGF-B1 in serum of different groups (x+s,pg/L)

i TGF-B1 IL-10
i ] » - " .
SHH FERIZH S H SHA FERIZH S
1K - 69.21+1.25" 88.38+0.67% - 35.23+1.27" 55.51+2.51®
3K - 52.32+1.24" 73.77+1.02*" - 28.82+0.78" 46.55+0.91*
7K - 42.71+0.54" 54.62+£1.72" - 25.18+0.53" 37.12+1.38"
14 X% 16.00+0.81 33.32+1.24" 40.72£0.99" 10.11+0.55 16.09+1.26" 28.43+0.62*
a A P<0.01, 5HRI4 [ ;b o P<0.01, 525 HALFb#L,
o EHEE
o 1.0 = kKA
& & W & & & 3
¥ 5 & 8 9 N S H § &
e & & o & & B 8 K
e S 0.5
A 1d 3d 7d 14d N B T
TGF-B 1 ”--— - —_— 1% 3% 7% 14%
@1.0
IL-10 | - ﬁ
o 0.51
s
(O]
B-actin}w =
e 0.0-
1X 3K 7K 14R

& 3. Western blot #& il fx2H 22 fh IL-10, TGF-B1 & B IR IX

Figure 3. Western blot showed the expression of IL-10, TGF-$1 among various groups
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TE TR 2 R G IR £ 308, L8 )5 T K
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i R 05 T 5 200 B R R R A E I
TERPEH T TGF-B1 | IL-10 &2 BT 4 H
T, TGF-B1 LIfEZHE  FE4AE it e 45 2 Flvi
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W SR A 7 B R S IR A SBT3

AR S0 R FH R BR K AL A BMSC 3477 e i i 2
HORER, B AR DGR 2R R, R AT S S bRl
FREE BMSC 1A= K404k, {02 B A K SE 50k S
kR A e — T AF X A2 mT 5 i RS AR Dy =X, AR F K
FHE ) LR P IRATR I MCAO BLRY R =
Fik IL-10 TGF-B1, MK 731k 24 /NI Ik 3] 5 0
3R\ K 14 RBHFEAK, 14 RIImTFaEA4, A&
WFFE BN IR -2 02 24 /NI 22 A7 ik B i s T BE
AT AL 57 R A I, 7 JD AL 1 240 2 i 3 sk ik
o B 2 e 00 483 407 DX, P R R S AE N AR, S Ab
S I R A AL T R N IR T R T R T O
AR5 AR A B S e 981 2 o0 ASTF 1), LBl 25 B[]
ST SO (17 =W S5l = (2 7 N = = 0 o e
WA X SE 4 14 RAE AR T2 H4A R R
K, ka4 1L-10 TGF-B1 A #£ AWM SHEAE
24 /NI IR B B 1 06 | T IR R A HE RS | 2R 8 B T
VAL E 5 ) 2H A AR T 2 X L 3Rk i T, R
BMSC A iR MCAO ALAY FRL AT DL -9 1L-10 \ TGF-
B1 PHT AR A 71 A A e e A T VEH . B B[R] Y
W ,3 K7 K 14 KPRkl -, &K
B LGEEAE ., £ TSR IE SN A J5T 312 ¥
THFE, [FIB [ B S e 857, P AR 48 3k 8 — A
WA o5 A L) TL-10 \TGF-B1 &A= T N B 1
THFE, I H A T A . B BMSC 7E k4 1Y
IS A T AR T LB D AR T B e
PR VR T RN RS , T DA i T 9 RS R i i
TR,

SO 20 i A AT AR R S AR TR A P 2 T e
TEAMER AT 10 3 K7 K 14 KI5 AR AR
20, s ah i i Mgl 40h IL-10 \ TGF-B1 8 H &
U] G TS AZE | R BMSC Rk i e ki 453 £
HIEENER  iE & M 24540 i HLHI T 58 5 42 EhT
REFTF TCF-B1 ., 1L-10 [ 5 1 , JdAR 99 VLA 5%,
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il i T ZEFA T — 2 T
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