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WE B/ AR E 3R SR T 28 F(BMSCs ) stk st Ji 4545 6 @ fa A~ (IL)-12 A~ F X ed o R L o Fhukl . ik
Mkt CSTBL6 s RIEEHLL A 3 41 R F K20 (Sham 41 ) AEA 48 (MCAO 48) .BMSCs 28, 420 20 R, & Sham 2891, H A 2040 20
BRI S BR EARERL, AP 2 RS BRI RAT 2 T 4k 53, 5- A Z R R vg Rk (TTC) 4 &40 AR SLARAR, o0 &
A N R 48 B E AL DL, Western BP 346 TL- 108 A 9% 3R 58 B F (TNF ) —a JJL-6, F 3.2 (IFN ) —y TL-4 . TL-12 Z & # Rk .
RT-PCR #:) fi 40 22 4144 X B R AR & & 88 (JAKD/ME 5 -5 5 # F080E B T 4(STAT4)mRNA 89 &ik, Z5R: 5 Sham 4483k,
MCAO 48 R, Clark #F %~ (1=18.27,P<0.001 ) ., i 4% 5E. 1 A2 3 3% Hn ( F=41.18,P<0.001 ), f% 28 22 TNF-a(F=13.81,P<0.01).IL-1B
(F=8.753,P<0.01)#= IL-6( F=10.96,P<0.01) . IFN—y( F=18.08,P<0.01 ) /K- # & , IL-4(F=10.76 , P<0.05 ) & ik /K F 4% ; 5 MCAO
28484k, BMSCs 281 &, Clark #F % (1=3.416,P<0.05) . i 1% 3¢ @ 734 2 # M4 (F=41.18,P<0.05), i L 2% F TNF-a(F=13.81,P<
0.05) . IL-1B(F=8.753,P<0.05 ) F= IL-6(F=10.96, P<0.05) IFN—y(F=18.08,P<0.05 ) & ik K F % F 4K, IL-4( F=10.76,P<0.01 ) &
ik K FF B o Western ¥ i B 7, BMSCs 2045 MCAO 2820 2% 1L-12( F=9.927,P<0.05)4 % % % F %, RT-PCR % £ % +,JAK
(F=14.83,P<0.01) .STAT4 %1 mRNA & iA (F=37.95,P<0.05)% MCAO 2014k, £5i8 : BMSCs 34k b i 5 9 )~ BB A A Ap 22 4%
PAER AFE IL-12 89 &R 5 H 564 JAK/STATA 435 1854 7T fb A H &5k o 3545 R £ ML BB 89 5~ F ALl .
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The effect of hypoxic pretreatment of bone marrow mesenchymal stem cells on IL-12 after cerebral
ischemia—reperfusion injury in mice

WU Huixian, LIAN Xuegan

(Department of Neurology , Changzhou First People’s Hospital , Changzhou 213003, China )

Abstract Objective: To investigate the effect of bone marrow mesenchymal stem cells (BMSCs) on the interleukin (IL)-12-mediated
inflammatory response and their molecular mechanisms following ischemic brain injury. Methods: The male C57BL6 mice were randomly
divided into three groups: the sham surgery group (Sham group ) , the model group (MCAO group ), and the BMSCs group, with 20 mice in
each group. Except for the Sham group,all other groups established a middle cerebral artery occlusion model in mice. The neurological
defect score was used to assess the neurological function of mice. The 3, 5—triphenyltetrazolium chloride (TTC) staining method was used
to measure the volume of cerebral infarction, and the microglial cell activation was detected by immunofluorescent detection. The expres—
sion of IL—1f3, tumor necrosis factor—alpha (TNF-a),IL-6, interferon—y (IFN-y) ,IL-4,and 1L-12 proteins were detected by Western
blotting. RT-PCR was used to detect the expression of tyrosine protein kinase(JAK )/signal transducer and activator of transcription 4
(STAT4) mRNA in brain tissue injury area. Results: Compared to the Sham group , the Clark score (1=18.27,P<0.001) and the cere—
bral infarction area in mice of the MCAO group were significantly increased (F=41.18,P<0.001). The levels of TNF-a (#=13.81,P<0.01),
IL-1B (F=8.753,P<0.01),IL-6 (F=10.96,P<0.01),and IFN-y (F=18.08,P<0.01) in brain tissue were elevated, while the expression
level of IL-4 (F=10.76,P<0.05) was significantly decreased. In contrast, when compared to the MCAO group, the Clark score (1=3.416,
P<0.05) and the cerebral infarction area in mice of the BMSCs group were significantly reduced (F=41.18,P<0.05). The expression lev—
els of TNF-a (F=13.81,P<0.05),IL-1B (F=8.753,P<0.05),1L.-6 (F=10.96,P<0.05),and IFN-y (F=18.08,P<0.05) in brain tissue
were also significantly reduced, while the expression level of IL-4 (F=10.76,P<0.01) was significantly increased. Western blotting anal—
ysis revealed that the content of IL-12 (F=9.927,P<0.05) in brain tissue was significantly decreased in the BMSCs group compared to
the MCAO group. According to the RT-PCR results, the mRNA expression of JAK (F=14.83,P<0.01) and STAT4 (F=37.95,P<0.05) was
reduced in comparison to the MCAO group. Conclusion: BMSCs have neuroprotective effects on ischemic stroke mouse models, and reg—

ulating IL—12 expression and its mediated JAK/STAT4 signaling pathway may be the molecular mechanism for improving the inflamma-—
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tory response in ischemic injury areas.

Key words bone marrow mesenchymal stem cells; interleukin-12; hypoxia; ischemia reperfusion; inflammatory

A I A SRR A i A v R — R UL
2 RGNS o b B M A b & R 75%~
80%", H T Bty F I h Wi 5 | /BT 7R — R B
(9 B A BRI < A AR A i 1 LA At A
T A RAESEY, T IA h i & 220k, Bl
R IT F-BoA B, A 5 JLAS /NI Y B TR T 2
S INE AR RRARTT T BOAT ™S (9 B ) 25,
PR, 38 VI BRI ST A TR T S A
ST R i LA B — PRy FB . Horh T
MMABORIE 1z . B AR EH g ) b
THER TR HHER RACHA UK AR S RS9, 5736
B, S E A TR S B BT 78 BT 4 (bone mar—
row mesenchymal stem cells, BMSCs) # A , 7] J# /D> fixi
A AR BT T RO e T RE X T RE S K R 4R
o E PR D REA O B AR YT 43 F B i A
W4, SHASMNEIRE BMSCs, 45 FARA AL 3, BM-
SCs FRIH B8 W AL AERE ) HLAESRIN . SRR
HOAEE IR P, A 2R (L) - 12 2 —FER T
e A A 2R 48 R O S 2R G 1 4 TR 00,
VB SR — P SR ) SR AR A I, R S8 P i 27 v ) 4
AAEEAEH . fEBi PR — i v, 1L-12 i
IRBU R 20 B 7 AR TR, TL—12 AR ] 3803 55|
I N M RE A M S 5 AR AE, CDAYT 20 i A 2
MR F T2 (IEN ) —y 75 5 LR 14 /N o 4
] M1 /N 5T 200 Jf 4 A6 5 43 0 TL— 18 1L-6 ., Jih I/
B F (TNF ) -, 3K — PG PR A i) 2 A 5 8
rReifnt, o R, TR R T RS0 L 1L
12 HUAR 2 Janus 350 (JAK) 30 5 7T A 240 /DA AL
AR, e Mgy ae it 3, DL R R IL-12
AT 1 S AT 38 AR R T RV T I i A
HE B . ABFSELA TL-12 M0 R A
TiAL R BMSCs X5k fi 24 i 2 Hh A S e R ML
1 #RE5FE
1.1 EZXAEME  MCAO L (JL R Fa kAL
AIRAF]),3,5-F M = AR EE PR R A ([ sig-
ma), BCA & (RN & (g AK), sl
ECL A2 RO AR & ( B ER AR, 90 i
B (PRF WM ARG, LA E B2 PCR AL (FEBR K
HREHE ), CO, TH IR RE F7AE (PERR R /R BHE ) 1L~
1B . IFN—y Fiit (affinity A7), TNF-a \IL—6 114 ,
IBAT HUIAR(SAB 247 ).

1.2 F#%

12,1 SEEsh¥ 504 6~8 A MEYE C57/BL6 /)N
F(20~25 g),3~5 JE#& Sprague—Dawley(SD) K ¥4
WA FRTE 12 h HRBRE B Y 5, iR 20~
26°C, FXTEE 50%~55%, H FHZRBCE Y FIK o K/
REEHLE 00 3 4 (B4 20 H): FAR 4L (Sham
ZH) FEHIZH (MCAO 20 ) .BMSCs 4.,

1.2.2 BMSCs M8 550E B, 0 3~5 A
% SD BRI TERREE, 75 TC TR 2 s ok F
2 NS = o R R = W T i ) I 7 O
FH PBS 22 il i R B R, IR HE 4R
JE BB 10% 64 M7 X 1% B R AEHR
B DMEM B3890, 24 h 5 Fi0, S HAH Rk
| 80%~90%HT , P HREHH L0 Haffftz
31R,7E 1% 0, fl 5% CO, FH¥EAT 24 h WU H , Pt
7 1 h IE SRR, R FCM AR 40 i 4 35 A s
PIFEAT AN . AR L BMSC Ry %F4R , 38 1 JiE i 1
b i A S i B W, 43 5 CD90.CD29,
CD34.CD45 5P R BEEME 30 min, i J5 7E 500
pL PBS Hra i FHLAGIN

1.2.3  /NEURAEME VR S5 )2 BMSCs [9F54E
o S H 3l ik ] 2E (middle cerebral artery occlusion,
MCAO ) E/INR KM /R #5355, LS ke ik
X ICHEAT 4 SRR B L E TR G b W2 0
HB A, NSIE 2 DI HF , 1088 A7 S sl ik, [ As
BRI S AN K o B —ARJE IR AR N )
Jik it AN Bl , $E A4 ) R E(10.0£0.5) mm, EL
SR AZ ) — AR R BT, BELLE A D0 K i v 30 ik 7y
MRAER 60 min J&, KA TS H LA UGHE
Sham ZHAN BG4 , AEHABAL . BMSCs 4452
FRIKZA T 1x10° uL AR FilAb 2 BMSCs, 1lif MCAO
ZHFN Sham ZH W3S AR IR AR PBS.

1.2.4  MWEDIREHPITSr  ASHFFE I LA Sk i 75
FEE(UR)JE 72 h /NRXF 5, W Clark JRyfp 2
it #2 (Clark Neuroscore ) PRI DA FRE A4 FR
BE B AT i RO BRI 5 A R AU
fibhlE 7 AHERE LA TEEANY o Clark JRpktPERI 2D fE B
PATE5r o 0~28 43 T4 A E R A
125 4t UR72hJ5, H2,3,5- = R3EEAR M
AME(TTC) Y, YA Bl BT A K /N 10% 19
IKA T (350 mg/kg ) RIS ELAZALBE . K /1N BRI
PeEECH , T-80°CHK%: 10 min, Hil S EZ) 2 mmAY
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YIF, 25 2% TTC YLt 30 min, FJH Image J #AFEAT
FEUGADEE  AFAE AR (%0 ) =Rt AE T AR B T X 100%
1.2.6  REESN BN A D) R AT, 28
TR M 10 min FHHATHIRAIESE , 2 5% BSA
HH, TS5/ B A0 AR S IBAT BT (1:200) 57
B %2 KRIMAZNE P, 37CHEF 1 h, &
DAPLEDEHFE 10 min J&5, % &, UE T 4°CERF
Wo FIZOE BB REAR TS T

1.2.7 Western E[IilE  Bi/N BRI 41415 RIPA % i
G PG T IR A 34 50 BRI VWD Sy R
N BCA B (A4 H o vk v 8 (1 o & it
ATINRE o FH 129% 00 ot 0l TR 51— 53R T 0 T e
JKE (SDS-PAGE ) #FATHLTK , K HF% 2 PVDF I I .
T TBST Gz oy ofse 3 3, it DRk st AT ¥ 6 P
15 min, PE5—HIR AW (IL-18 1 : 1 000, TNF-«
1:1000,1L-6 1:1000,IFN—y 1:1000,IL—4 1:1 000,
IL-121:1000)F 4°CREZME LK, FH TBST £
PRSI UE 5 . SRS =401+ 5 000) X HAE
FIR R 1 h, ] ECL fk2f & OGiRF) foxd Hok
1760 R Image J #A4ELANZS: B- actin brififbiE
ELNEHES S SNl S ESN ¥

1.2.8 RT-PCR RNA $2HCR SEAf g & F Trizol J5
AR Al A/ NI AL 20 8 RNA, FHBRUE A%
ST M 0] K 12 3 R s 2 S ¢ DNA . B HE AT
SYBR Green %t R4 W HE = SN o B0 2%
AT« S 1 95°C 300 552814 :95°C 10 538 K -
60°C 35 s; FFLE 40 MEA ., W FEH FKA KT IH—1k
B-actin FEKFik, 1Y H HilgAE T RITHIE R, W
1.

#1 319575

Tab.1 Primer sequences

BAR LUl —y) T3
JAK GGAATGGCCTGCCTTACAATG gg%gfgﬁgi};}
STAT4  GCAGCCAACATGCCTATCCA C ACrl:l"CI'(I;’((Zlﬁg'/I&'ITCC A
B-actin GTGACGTTGACATCCGTAAAGA CCCC(;?S%VEQTCC_

1 JAK :Janus (0 ; STAT4 . {5 5% 5 55 0% K 1

129 Gt RS Eds &gt e s,
P IE A B LA ves Fon. 415 7okt
i F Graphpadprism8.0 #E47 HL. K 2 )5 224387 (one —
way ANOVA ), 2Ky 55 A IEZS 0 A0 BB H ¢ K
$ro P<0.05 A G Lo

2 HR

2.1 BMSCs #9325 %% 5370 BMSCs ik 2

KMIE, iR eldm SRS . i AR 4
453 78 BMSCs R PR CD29.CD90 =ik Ky
99.2%.98.9% .CD34 .CD45 ik} 0.68% .0.82% , ik
FJF BMSCs TRl AR (& 1),

A B
B
20 2 0001 CD29
2004 CP90 99.2
1 5004
1504
1001 1 0004
504 5007
O ey (L —— | S—
0 100107 10° 0 100 10
12001 2 0001
CD34 CD45
900- 0.68 15007 0.82
!.—1
600 1 0001
3004 5001
()= e e oy Ot ey
0 100 107 0 10° 10

TE AR TAL B BMSCs #YIE 25 (x40) 5 B2 Uit 2 20 i A A )

BMSCs E L) CD90,CD29.CD34,CD45 ik
1 BMSCs HHEE
Fig.1 Identification of BMSCs

2.2 BMSCs 2/ EA 2 4L Erieg vk 4510
7R, Sham 417N R A R B0 AT M 28 R GT ) B
TMFE MCAO ZH WSR3 R /™ 128 RGEHFE , Clark
J I BERETE 2345 Sham ZHHA 3% 0, H BMSCs
1R IE HRKE D Re R B BART MCAO 41, H&
[ FEAE B 8 2% 91 (1=18.87 .3.416, %] P<0.05,/8 2),

20
15

10

Clark PE4y

%\\@&\ ﬂ\@@ ?S\%()%

T : Sham: RTF- AR ; MCAO : S HIL ; BMSCs : B 1] 78 5 1 41

2H ;5 Sham #H FL#, **+P<0.001; 5 MCAO 21 He#5 , *P<0.05
E 2 BMSCs /)RSt ThEe{5 K0

Fig.2 The effect of BMSCs on focal function injury in mice
2.3 BMSCs &/ A AL @ ARG %ok TTC Yefn
25 3% s, MCAO ZH /)N Bl HS B I I i s A4, H
BMSCs &7 f5 Ik FESE AR L MCAO ZH/N i/, 22
SHGEE L (F=41.18,P<0.05, /& 3).
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A B 60 o
f—
S #
E a0t
S
20 F
B
. Q ©
Sham  MCAO  BMSCs A (o @{o@

4 : Sham: 8 F- AR 41 ; MCAO 41 - #EAIZH ; BMSCs - ‘B 88 0] 78 B+
ZHI2H ;55 Sham ZHAH L , *#*#P<0.001, 5 MCAO HAHLL ,"P<0.05

B3 BMSCs /IR F3 4 5L T AR A9 22 Al
Fig.3 The effect of BMSCs on the area of mouse brain infarction
2.4 BMSCs 5+ R ta e 4069 %7h  5Sham
ZHAHLL ,MCAO ZH/)N UM N TS ALY/ NI B A B 2
FWEN, 5 MCAO ZHAH FE , BMSCs ZH/IN BRI ZH 2+ /)N
JR B ATRETE AR H 2 R R (F=2093,P<005,1514) .

A DAPI IBAI Merge

MCAO

--

HP-BMSCs

ibal S GIE IR Z

%\\"’9\ &CX‘Q g\%c’%

1 : Sham: R TF-AR 4L ; MCAO 41 - BERIZ ; BMSCs - ‘B i 1] 78 )0 T
HMIZH 5 A - /NBEETT AL TBAL (3R IK T L (%200 ) 3 B : /1N B2 S5 4 fifd
IBA1 P 5y 5 GIREE 40T ; 55 Sham 4LAH L, #+P<0.01; 5 MCAO
ZHAH L, *P<0.05

& 4 BMSCs 3/ ER/INE R 2R AR AL B9 520 ( X200 )
Fig.4 The impact of BMSCs on the activation of mice for
microglial cells ( x 200 )

2.5 BMSCs */ ) R0 469 X s 69 %70 5 Sham
ZHAH G, MCAO ZH /)N Bt Iff i 2H 21 TL-1B8 . IL-6 .
TNF-o IFN—y 335 8 3% Th i, IL-4 KRB 5
MCAO ZHAH L , BMSCs 1697 )5 , /) Bl 1L g 2H 21
IL-1B.IL-6 TNF-a IFN—y Fik[EL, TR HF
IL-4 KBTI, 255 BA Gt B L (F=8.753,
13.81.10.96.18.08.10.76,3 P<0.05,/A 5).

2.6 BMSCs ¥ MCAO /s U 2B 2R F 1L-12 &= 8
Fra MCAO 4/ BB MM 20 1L-12 & & T

Sham 2H . BMSCs 4H /)N BBk I IR ZH 20 TL-12 & &A%
F MCAO 41( F=9.927, P<0.05,/& 6).

A
Moiplm s - -

TNF—al etn | L5

B

sk

IL—6| B 4

TEN-y| e -

14|, s s |

IL-1B Mx ik

Bactin| g w——-—

%\\(&‘\ “\(}‘0 & \\%()%

™ g\@\o {&\%U’

(@}
e}

uz -

< I o,

=y =

; %

z =

H
W (O LRy
ERN RS AR\t

E F

20 15

33 15 = 32?

® 4 1ot i

= =

Tost 2057

£ =
T R W (N0 e®
DTN S TN

W IL-1B: FIAA A Z-18; TNF—o: MU SRIE R 15 1L-6: (140

S -6;TFN—y: T I 2 5 1L—4: [ 4N H A F 4 ; Sham: [ F R4 ;
MCAO £ : B2 ; BMSCs : ‘B[] 78 0T T4 I 2 ; A : Western E[1E £
W2 (1 FK KB .C.DEF: XK ([ Rk K24k 4547 ;5 5 Sham
A, #£P<0.01,%P<0.05, 5 MCAO 1A Et, *P<0.05,*P<0.01

B 5 BMSCs X/)s B i 28 43 A fE B 3 0

Fig.5 The effect of BMSCs on inflammation in mice brain tissue

151
s -

]
I-12| . - . ot "

Sham MCAO BMSCs

B-actin

AR
=}

T IL-12: 4T Z-12; Sham AR T AR 4L MCAO 40 5 RIZH 5
BMSCs: B in) 7 5 T 40 f12H ; Western B AGIIZR 1 1L-12 k7K
;5 Sham AL, **P<0.01;5 MCAO ZHAH L, #P<0.01

6 BMSCs 3 /NRIMALRAH [L-12 FKiEHIRM
Fig.6 The effect of BMSCs on the IL—12 expression in mice brain

tissue
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2.7 BMSCs #F IL-12 4~5-#) JAK/STAT4 12 % il %
8% % 5 Sham 4 3, MCAO 4/ FRU 4041
JAK .STAT4 mRNA Bl FH& 5 5 MCAO 4 Lh#,
BMSCs 2H/N UK 22 JAK (STAT4 mRNA BH i [
fik(F=14.83.37.95,3 P<0.05,/5 7).

A B
iz BN ut)
® ®
Z 3 B
z =
-

Z 2 idi =
& =
E 1 E
[ <t

F
= o =

un

%\\%‘\\ Q\QBO Q,\\%Q%

%\\@“\ “QBO @ @5()%

7 : Sham : 5 FARLL; MCAO 41 - BERIZ ; BMSCs - 15 B18] 58 5t 141
ML 5 A ST DL E B PCR A JAK mRNA 635 7KF 5 B S2R 2656
FEHE PCR # STAT4 mRNA Fi5/KF; 5 Sham 41HEL, **P<0.01,
#54P<(.001 ;5 MCAO ZHAHLE , *P<0.05,%P<0.01

El7 &HENRIMALRH JAK.STAT4 mRNA HFRIZH5R
Fig.7 The expression of JAK and STAT4 mRNA in each group of
mouse brain tissue

3 g

e R R A S T R AR I 3 bk 5 4R Hh B
R ZH PRI SR SR, BSO8R A A AN ] 3 P A5 A )
— PR RGP, TR AR ST
PNp 373 11K R S R A B = g/ i 7] 1 - B
A BRI, RAE S REAE IR O, 5 B I K
A R RIS S UIAR SR DRI 400 4o 28 S
IR BR PR ZE B SCBERE AR, BAREE T 3K
AR RRG YT Ir i) iz IR (B ATI IR A Fe B A B
HERYT T-Be LM, BMSCs 7 Rkt MR 558
R A G /I, SR T BT XF BMSCs 1677 )5 ik i
BT R A Ao 22 D RE T B S U T AL
AR SERTHAE AIFTEERIT 1 BMSCs Xof /I U ik 1.
FHETESBWIRIRI TR, B BMSCs Al 2 4E |
BEARR AR 58 IR 7 B30k | D2/ I Joi 24 JHEL 5% 1 14
e, DTS X0 e P2 s O PR AP R

BT i — 215 BMSCs MR G 2 1815 1 A 7
M2 RGRIP B9 THLH] , A PRAHATIE T Jrp b B
e L PR AR Y o TL—12 (925K S A 319 JAKY
STATA4 55 18 % LA K /N I 5 40 M ) 375 1 -5/ e R
PR RIA . TL-12 Mo — M e R AN 7,
TL~12Py A1 TL~12Ps5 W0 1 L I TL-12P5"s
IL-12 FERZHZUR A il e S i P s 19 e
20 A TR, DR AH — i BT AR I
STAT 22— JEHA R 54 T ST EH I E AR,
TEE IV SRR 1) 240 I SR 8 S 7 P 473 Y 2 A

. JAK/STAT 38 (A4 A i R 155 1 S 2
A2 STATA VE K STAT HIGEEE W Z—, F
T AT IL-12 0% o MHOCHHFT R STAT43E
PRI ez /DN BROXT TL—12 R0 B S %) sl s B i, s
MR LR TL-12 52 0k &l s i fe %
ik STAT4 (1) T-bet 40, 75 FHm] Th1 ZAf 02,
Th1 45305 2248 R A0 F-(IFN—y IL-2 IL-12,
TNF-a ), HALLIFN—y & 3 H IR A0 R4 F 2
PR R A, FAT G /N A0 i (M) 4 FE CD4*T
YAt ] Th1 4HAL 534k, 30 ) Th2 408534k Jedise
KT IL-4 FRRFELZFIEE RN, % RIER G
5 JRE & R DI A OS2, AR Th 4 X ] 1E
TR TL—12 428 B, TL-12 76 Thl 400501k
ML /N AR TG L R B AR, X —i
FREEATF JAK/STATA {5 557 SAE P, IE m3E 1Y
M1 /)N J5 28 943 W B TNF-o  IL-6 . IL—1B 357K
SETE JORE IR S5 1 R T AR S e R T i
A ARAEA I, BB 11 40 60 R0 PN B 40 6 %) 26 B, A1
ARG, BRI A A AR AR,
PRIV & A i S A A A (T o 4y o [ 2 % N B
B TTI T2, Konoeda ZFFT 6 HH , 45T JAK
AR R AT LA 0] VR JS AR ZEARAR ARG
K ST 1L-12/23 B sgBEGUAR RT A 20 VR
Wt 2 T)hE . BT R I B M N A R
AR JE I TEN—y 3800, A 1L-12 ) FREm s
YA 2 TR e L B 4550 A, /N BRI
RER R TL-12 JERAYT 5 A SRR G 4l i A T 41 i
()20 ORI A T30 56 , OBk i M i 4 =
ZEVERAE AN T TTAE T I B EALEI, H AT
MRYEIF IS 4516, Bl PR ik 2 3 TL-12 7KF
Thim 52 RN TR . SRR A MR 0 |
T4 3 TR A/ IS i A v ™ o R B R I e 4
SEYIAH G, X B ER I TL—12 W BEAE Hi B i 5 B
A= PR SV E ], A S0 JAK/STATS {55 1%
FERIFE RAEGIR KA PR B EEAEH . BRI %R
B BMSCs AJ J4% 1L-12 mRNA F35 , (HHAnfay i 45
JAK/STAT4 AR WLARIE . AR5 2R : BMSCs 1)1l
MCAO H/INR IR ZHZR P TL-12 fOeak . S/
TR s AL AR 4 - (TIL-18, TNF-o, IL-6,
IFN-—y) )3 ik5 . LIHPTR K F IL-4, T JAK.
STAT4, #EI BMSCs i3 # i IL-12 B3Rk, IF-1E
T IL-12 /5 JAK/STAT4 3& 4% & HE450 B e it 45
PR

g5 bk, AR A5 R K W] BMSCs JA97 X /R
/N AR T, H BMSCs A28 1815 V6
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SHRVER T R S0 1L-12 7= SR L AR

FIF IL-12 45 JAK/STAT4 {553 B A %, %4518

A 34 BMSCs AF A 36 7 i I 1 A 4 v 40 b 2

BT
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