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HE . B e FERET 28 (AT2) 2RI F] CGP42112 £4A N, SMEsf / FEARG T 6945
PYERBIHIR . ik Wistar KRAT 3 h KIEPFARME (MCAO), B 21 h, BHELRE X AMAE 5
CGP42112 (1 mg/kg) Fo (K ) IL-10 P A4tk (0.1 mg/kg). KR F K 24 h G #ATH LI, T AL R e
ELISA o #7, %A KR BRRAPZTENEH S / L8 (OGD/R ) BA AR CGP42112 4RI G40 2 4%
PR, &ER HABRRILE, CGP42112 A3 7 S K i F AR LA . B EAVZ BTG, FFm D
BRI EF o (TNF-a ) &k, @ IL—10 P Fedi/k 7T 8 45 CGP42112 A2 5| A ag A2 SRR . K IR 4 R B AY 22
PR E, JEARSE, CGP42112 & OGD/R AP & A ¥, YV mieA ., i KA CGP42112 TAkiE
A& IL-10 ZAFAY ZRPAER 5 RSN A A dAh 24816
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Neuro-protective effect of angiotensin II type 2 receptor activation
in rat model of ischemia/ reperfusion injury*

Yuan-xin Liu', Yu-rong Zhang’, Chang-qing Miao’
(1. Department of Health Science, Xi’an Physical Education University, Xi’an, Shaanxi 710068, China;
2. Department of Neurology, 3.Department of Emergency, the First Affiliated Hospital of
Xi’an Jiaotong University, Xi’an, Shaanxi 710061, China)

Abstract: Objective To investigate neuro-protective effect of angiotensin type 2 (AT2) receptor agonist in rat
model of brain ischemia / reperfusion injury. Methods Wistar rats in IR group were subjected to 3 hours of ischemia
(middle cerebral artery suture occlusion) followed by reperfusion for 21 hours. Rats from control received sham
operative procedures without ischemia nor reperfusion. Rats received CGP42112 (AT2 agonist, 1 mg/kg) and / or IL-
10 antibody (0.1 mg/kg) through intraperitoneal injection. Infarction size and behavioral outcomes were recorded
at 24 hours post-injury. TNF-o were measured by ELISA. Primary rat neurons were utilized to test neuroprotective
effect of CGP42112 ex vivo. Cell model of oxygen / glucose deprivation and reperfusion (OGD/R) was established
based on standard protocol. Results Treatment of CGP42112 reduced infarct size, enhanced functional recovery,
and decreased the expression of pro-inflammatory cytokine (TNF-a) in IR group compared with control group. Anti-
IL-10 antibody reversed the CGP42112-induced neuro-protective effect including infarction size, improvement in
behavioral outcome, and inflammatory response. In ex vivo, CGP42112 preserved OGD/R induced neuron loss, while

reduced cell apoptosis. Conclusion CGP42112 provides direct neuroprotection in ischemia and reperfusion model,
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potentially through modulating IL-10 pathway.

Keywords: ischemia/reperfusion injury; oxygen glucose deprivation/reoxygenation angiotensin type 2 recepto

MEZRET 28 ( angiotensin type 2, AT2 ) %
PRI A S5 R SR i A rh sl A R 2 R E T )
W AT2 SZ A4 AT A0 /N LK A BT R O il v 3l
Wik (1] € ( middle cerebral artery occlusion, MCAO e
TEFE T AR 5 3 AT el /D ot 25 20 i o0 1 1 BRI/ BRAE T
RO FOE AR L AT2 Z RS c21 ) fili
MCAO K Bl il 2RO 28 CR 47 40 F - 1 Al A 3R
10 (interleukin—10, I1—-10) FEkHE MY, (HZ 1L-10
B 5 R BRI 2 D RE RS 10 OC R A AR BT, 1L-10 J2
— AR AN T, IS JAK1-STAT3 {5 il
BARVER Y. AR EESE, TL-10 FEIR N ANEAG fh 2 f
PER ™ AT2 2SR, CGP-42112, A% €21,
X 7] 2l R 2 K B e T 2 e B R PE
1, AT FZIAG AT2 Z RS0 CGP-42112 £
MCAO K K LA K 00E #12F (oxygen deprivation,0GD )
JEARH 2 TTBAL R R 2 O ERT, SO S Hr R 4
F 1L-10 B A

1 RS

1.1 ##
111 ZHshH A om  HEME Wistar KR, (AE

280 ~ 340 g, W TPILIRT =B, IR BFEHLS>
4 Sham 20 Fl MCAO £, MCAO 4 K BiE—1L 004 .
MCAO #H. CGP42112+MCAO 4. CGP42112+1L-10
o AR +MCAO 2H B2 TL-10 1 FH0 4K +MCAO 41,
B4 5 HRRL.

112 S A% A XA CGP42112, PDI23319,
TTC ekt MTT F1 DMSO ( 3£ Sigma A ] ), TNF-«
ELISA iRl & (T INBEAMRHL A F] ), DMEM $55%
B (M Gibeo 287 ), IL-10 AL ( bR
HABRAF ), 35Y] Caspase-3 Pk ( 52 Santa A ] ).
1.2 Fik

1.2.1 RSk e LR 6 B R 10% KA AR
JIRIE (150 ~ 200 mg/kg ), SRIGHHFERTFAR . WG T
SrEsthBUR k. BEMIKRBIN Sk, RGeS
LR EEFLATA S AL o v AT M sh ik o, A S 7E
B ] Sl 7 ST el G e T W a4 Y B B 5 3 SS9 VN )|
kFLAR A SR Sk, 82 20 N sh ki e 21038 K Bk v 2
ik, M4 AR ELH, MCAO J5 3 h 3k iH4kie,

T 21 he BRI BT AR i R BRURRI S it B
FARM B ARRESE, h5r A . FARBINRLN 80%.
Sham 21K B B H0RINAS , KNP sl AR ARRZR,
HAL T ARARAE LB F] MCAO 4H, CGP42112 (1 mg/kg)
HIL-10 TR (0.1 mg/kg ) 37 BRUFH-E IR i
T
122 EAESEARARIERE MCAO TARJG 24 h, B
JRR B S BBU , B2 A =20 CUKAR A % 15 min Ji7, 4776
RYVR, R 1.5 mme BE DA A Fil Fr 2 A
U1 1% 2,3,5— = 2R BE S AK VU & W (2,3,5-three,
5—triphenyl tetrazolium chloride, TTC ) BiREE 22 thif
1E 37 CAGA R EIEE 10 min, FAEFE X A G (o K
FIE ), TE AN ZU g TRt AR AH OGSOk i
Y I MCAO J5 IR AL AR
1.2.3 474 % 4F4E Bederson PE4) : MCAO AR J5
24 h, ARSI PTGy, PEOMERIAE 1 ~ 3
G208l 14 AR B R R A B R il 5 2 2
HERTBH FIBEAK 5 3 43k e e

Beam walk 1743135 MCAO F-ARJG 24 h K FUER
22 WA o RBRUBCTERER I 1min, TEAMERIFEO ~ 6
2, 045 IARE R BHAPMA L 5 148 41
AP AR 5 2 43« HOAETEAR, 1T 534 .
HASFHEA, 2 BT 54 53:40 ~ 60 s IPAHIAEE T
543220 ~ 40 s DNPETAREET 5 643 : 20 s WM MF
AT o
1.2.4  ELISA 247 R cHE MCAO KEUMM, i#
b ELISA $2) G R )25 R A i 98 TNF = o VB
125 RBRERMNZTHyBA3EA MR Wistar KR
17 d WG rh 43 B8 K Rz 2. FHYS Hank W0k, H
SYTRYRE, IR WA WRET, SR IR R Ak
15 min, A DEME 85350, # AfU R At
WAEIRAT, Fi 10 min, FEA 2. 3 UK. FHTH it
MO, A DEEM 353358, 7E8s 34 h %35 10~12d
Je AT AHSGAS
1.2.6 A FH F/E A ( oxygen deprivation/
reoxygenation, OGD/R ) AALHUA BRI / P,
JEARHZECHEAT OGD 3, 6 5 9 h JFE 4 6 ho X4iE
OGD, U MANMERE SR AR TOHG R0, R A ek
SEIEFRAPRR (94% HAN,, 5% —4AALHk CO,, /)
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F 1% A0, ). B A NMETORERE IR T R LG 77 2
W IR R FR (94% 25K, 5% CO,), 7E OGD 52
g, #hZoC OGD JFIAHETR AR CGP42112 4b
HE, 7E OGD/R S A SR CGP4211( 10,
100 A1 1 000 nmol/L ), AT2 5z & 5 #T 7 PD123319
(1 pwmol/L) 8% IL-10 PFIHLAR (1 weg/ml) ZbHE,
127 MTT o4 SCERES AT, 96 FLEFFRAR A
MTT % (0.5 mg/ml), IV 4 ho BRI, WA
DMSO Flf#4s &4, B8 5 min, (FHEHRAE 540 nm
AT A
1.2.8  Western blot 47  REUFACHZITREH, B
20 pg #47T SDS-PAGE HLJk, #%% PVDF B I, H %Rt
E0RP| Caspase—3 ZrREPUIAR( L + 1000 )FTERFT B—actin
ZyikEdiAR (1 2 2000) 4°CHFE 3 he F PBS-T Fi
BRI 2P AL EBT R THE (1 2 25000), =5 R0
A 1 ho PEMEE L2 2O Rkt R, L
B-actin HNZ, NHEMERIHT A Quantity one 47
WG RERRME 3 HT
1.3 Hit=H*E

Bl kb BERF SPSS 19.0 Gei T4k, THEVORIYY
B+ bR (xxs) R, RAZ5T, PIWEAEH
Tukey HSD #:56, P <0.05 H2ZE S A 545 X,

2 #R

2.1 IL-10 S KFRIER CGP42112 ) SHIMHEZ (R
FHERBIR T

I ENP R, SRR R, 225
43t % & X (F=6081, P=0025), 5 MCAO 4
KBRS, COP42112 I8 i v 55 7T ik 2> MCAO K B
1 5E AR FL (P =0.032) ; 1 1IL-10 1 A1 40 & o7 34 bR
CCPA2112 WA 2 4P /R ( WLIE 1), 1L-10 /]
EZ 5 COPR112 N R AR VE . &7 2250
W5 7%, 4% 4H 18] Bederson (F =12.142, P =0.013) i
Beam walk 43 (F'=9.749, P=0019) % 34 4 it
=X, HobccP42112 4 HET P 3% MCAO F R 24 h
JG K R Bederson (P =0.017) # Beam walk iF 43
(P =0.026), i IL~10 AT AT BH - 2 D REVK 2
(DL 2), £ ZH A M TNF- o 3 FE 2% St 8e it
B X (F=20.537, P=0.006), 5 Sham %1 K %,
MCAO 2H K BRI R E 41 A K F TNF- o 7K P38
Jle T CGP42112 JE 1 15 AT Ik MCAO K R
TNF- o #JE (P =0.012), TL-10 1 FIH0 A 1L AT 34 B

CGP42112 BT RAER (UL 3 ),
2.2 CGP42112 FEFHP R h Z I H AR
A

SRS, JFARMIZIT OGD 6 h, SRIGE A 6 h
PRt A3l WA M AE T8 i . MTT 3 B b /s 45 4 (]
e#g, ZRA% %3 X (F=14.537, P=0.018);
5 Sham 4 L3, AR BE CGP42112 (10, 100 Al
1 000 nmol/L ) Ab P 44 7] {fi OGD/R #1 28 50 1% 71 84 i
(P =0.013, 0.009 } 0.008 ) ( WL5] 4), Western blot \Z.
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A: MCAO #; B: CGP42112+4MCAO #4; C: CGP42112+1L-10
WO AR +MCAO 415 D: I1L-10 H Fl 4% 4K +MCAO 4. + 5
CGP42112+MCAO ZH 1L, P <0.05
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A: MCAO 41; B: CGP42112+MCAO 41; C: CGP42112+1L-10
R +MCAO 415 D: IL-10 ML +MCAO 41, + 5 MCAO
ZH g 1L-10 TR +MCAO 4 1K4E, P <0.05
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A: Sham #1; B: MCAO #1; C: CGP42112+MCAO #1; D:
CGP42112+1L-10 1 F1 47 & +MCAO 4H; E: IL-10 H I i 44 +
MCAO 2. 5 MCAO 415k CGP42112+1L~10 " A4 & +MCAO 4
lt&z, P<0.05

B3 &AKXRIME TNF-o iKE (ELISA)

0.4 - ¥
0.3 -
- -
2
X 0.2 4
e =
=
0.1 4
O L] L} L)
A B C D E
OGD/R

A: JE OGD XFHE41; B: OGD XHR41; C: CGP42112 (10 nmol/L )
#H; D: CGP42112 (100 nmol/L) #; E: CGP42112 (1000 nmol/L.)
. 15 OGD XA LE, P<0.05
4 FZEMPERTES (MTT)

S . ——— 1] Caspase=3

2.5 1
2.0 1
1.5 1

1.0 1

ERORE A SIS

0.5 4

0 |

OGD/R

A: A OGD XTHELL; B: OGD XFHAZ; C: CGP42112( 100 nmol/L. ) £H;
D: CGP42112 (1 000 nmol/L) #H; E: CGP42112 (100 nmol/L) +
PD123319 (1 pwmol/L)  #4l; F: CGP42112 (1 000 nmol/L) +
PD123319 (1 pmol/L) #l; G CGP42112 (100 nmol/L ) +IL-10 1
AHA (1 pgml) 4. 15 A, C. DB GAHHE, P<0.05
5 KEAMPEETY] Caspase-3 ik  ( Western blot )

TN AN R 2H 20 ffL 55 Y] Caspase—3 3Rk 2 7 A G il 4=
X (F =10.058, P =0.027), Hr cGPa2112 BAHiMH
T-AEH, CGP42112 HTiAT-1E I AT AT2 SZ 45407
PD123319 i, 152 TL-10 F AR RHZSON TC 0
(VL5 ), Z5HEHT, CGP42112 TERAN R IERI 24
Ve, HAS IL-10 Bk,
11t
ARG COUESE,  SOAE SO 7 R i / P v 4t
ik K AFEISEVEH . PR R G A 2 A SR
J AT P A S AR T, Fe i TL-10 1 TNF- A 457,
T L R A A L / P R B SR AR A i AR v
225, Mgt PSS ik A
Mo AT2 ZAR) 2 P & R4, tIRCS
WESEZ, AT2 SZARN] LIESEp 2 40 M i o3 L AT ERAE IR
MHA M TRe ™, (R DIV PSR B
o ZAFTEIESE, AT2 Z K35 CGP42112 Al figiE
1t TL-10 7E K BT MCAO J& B 2R FIBT R
fEH . MeAh, BRigsRb R, CCP42112 FEJFAR 2t
JG OGD/R 5 h E3E AR R VE , 55 1L-10 14
WK

T A IRIETE T, AT2 32 U3 sh ) 1 B U 4 A
S JUUBR I ASE RS 5 A AT2 2R AR VR, T
H IL-10 e R HAE M 84055 AT L3N,
CGPA2112+ i / PRI I H AP TL-18 . T1-6
FTNF- o 2635/NT Sham 4, 1M IL-4 F1 IL-10 #ik
f1 T Sham ZH 5 PD123319+ H Ifil / -7 455 70 2 i 2 21
HIL-1B . IL-6. TNF-« ik T Sham 4, [F 0}
IL—4 F1 IL-10 235K T Sham 21 "™, 7EAWFSE T 20
R IL-10 FIH5 CGP42112 BRI E5- 4 A .
RSB, 1L-10 AT AT IEER CGP42112 78
I / FEHE R B A S R BRI . 55
A, HAbIR A aT g A 5 1110 LR & 2
PREER . B, PIURMERK, SRR IR O gk i i
W IL-10 b 38 DA T a2 ik gl 1 60 €00 473 1 i 453 47 F )
YA, CGPA2112 n] LUK [5) 40 Jfd 7= A 11—
10, CGP42112 ARMEIE 12 5 % 1 ki 57 B 123 375 31 KA
SRIMT, J0EPE MCAO FTRRIR I i ot b (4 s ek
U, CGP42112 1] LB Rk M A2, Rl i
o0 4 1L-10,

CGP421121 B 7] BEiE i 4= B Sz 4t =2 1L-10.
IL-10 A3 9895 T kA2 5 4 B G 240 e )

3
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ZOPER " AR, BT IL-10 ARESE 4
5 MCAO 24 h Je KRR hREek s, R i
WATRES S CGP421121 4+ SR 2P

REAERFSE R, AT2 SZIREEh R RSN o e 207
PHER " HIEABIEH, CGP42112 X OGD/R JFAL
M HA MR ER, RO R
ML T3 25 5 AT RRJE ARSIk I / FEE A
RUR—FETEL, LEE 7ERFST AR AUACR FH 88 28 R 25
T2 78 (50 FH 200 R 35 R B 4. {HU2: CGP42112
FLEA AR E R BLE] M R BB . Sl i G468
AT2 ZIRFEMZTCERR k. SR T 5 5
270 AT2 ZARSERIEIN, ITFEARZR AR "
WEERAER, AT2 20 AT REIE i 5 LR AT I % 44
RO ER

Mz, WA REY, 1L-10 3 5 AT2 21K
B CGPA2112 A 5 B AR P A & R 4 4 . kAt
CGP42112C21 YRS AR o0 B H AR M 2 0)
FHEHL.
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