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Protective effect of adenosine preconditioning on cerebral ischemia-reperfusion injury in rats

PANG Yanli' ,WEI Na*, TAN Jun®

(1. The Third Clinical College of Xinxiang Medical University , Xinxiang 453003 , Henan Province ,China ;2. Department of Neu-
rology ,the Third Affiliated Hospital of Xinxiang Medical University ,Xinxiang 453003 , Henan Province ,China)

Abstract: Objective To investigate the protective effect of adenosine pretreatment on cerebral ischemia-reperfusion
injury of rats. Methods Thirty-six healthy male Sprague Dawley rats were randomly divided into sham operation group,
ischemia-reperfusion group and adenosine pretreatment group,with 12 rats in each group. the rats in the adenosine pretreatment
group were given adenosine (1.5 mg - kg™')( adenosine was diluted to 2 mL with normal saline) by intraperitoneal injection
before operation;the rats in the sham operation group and ischemia-reperfusion group were intraperitoneally injected with 2 mL
of normal saline;once a day for 3 days. The rats in the ischemia-reperfusion group and adenosine pretreatment group were made
the middle cerebral artery occlusion model by the thread plug method ;the rats in the sham operation group did not block the
middle cerebral artery,and the other steps were the same as those in the ischemia-reperfusion group and adenosine pretreatment
group. The neurological deficits of rats in each group was evaluated by five-point scoring method. Six rats in each group were
randomly selected for anesthesia and then the rats were sacrificed to take the brain sections. The proportion of cerebral

infarction volume was observed by 2,3, 5-triphenyltetrazolium chloride staining. Another 6 rats in each group were performed
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cardiac perfusion,and the brains tissues were taken to prepare sections. The pathological changes of brain tissue were observed
by hematoxylin-eosin staining;the positive expression rate of Caspase-3 protein in brain tissue was detected by immunohistochemical
staining ; and the brain cell apoptosis rate was detected by TdT-mediated dUTP nick end labeling method. Results In the sham
operation group,the neurons of the brain tissue were arranged neatly, the cell morphology and nucleus were intact, and no
obvious edema was found in the stroma. In the ischemia-reperfusion group,neurons were arranged disorderly,degeneration and
necrosis, the nucleus contracted and deep stained, and the interstitial edema was obvious. The degree of neuronal damage in
brain tissue of rats in the adenosine pretreatment group was less than that in the ischemia-reperfusion group. There was signifi-
cant difference in the neurological deficit score, the proportion of cerebral infarction volume, the positive expression rate of
Caspase-3 protein in brain tissue,and the apoptosis rate among the three groups ( F =98.036,298. 544 ,33.426,90. 165;P <
0.05) . The neurological deficit score, proportion of cerebral infarction volume , the positive expression rate of Caspase-3 protein
in brain tissue,and the apoptosis rate of rats in the ischemia-reperfusion group,adenosine pretreatment group were significantly
higher than those in the sham operation group (P <0.05) ;the neurological deficit score , proportion of cerebral infarction vol-
ume, the positive expression rate of Caspase-3 protein in brain tissue,and the apoptosis rate of rats in the adenosine pretreat-
ment group were significantly lower than those in the ischemia-reperfusion group( P <0.05). Conclusion Adenosine pretreat-

ment may reduce the apoptosis, cerebral infarct volume,improve neurological deficit symptoms, and reduce cerebral ischemia-

reperfusion injury by inhibiting Caspase-3 protein expression.
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Fig.1 Histopathological manifestations of brain tissues of rats in each group ( HE staining, x400)
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Fig.2 Expression of Caspase-3 protein positive cells in brain tissues of rats in each group (immunohistochemical staining, x400)
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Fig.3 Apoptotic cells in brain tissue of rats in each group ( TUNEL staining, x400)

3 g

b 5 DR 5 0 i L7 ) B 4 T 3 I AR A
SRy I AR SE 1T G EORE R G 0 2 D g B, HL R
FERIFESAE 22 1 T, KUY O f 4 B R T fE 1Y
e A 5 AR5 A R A T DA N R A G
FEFERARTT FIRRE S R B4, 25 f 3 M Rl R Ui
ML RGPl HH . BB AE i A0, i R | 2k
PR AR 7 2R T P 2 145 L3k 51 5 i
PREGSE BB 40 £8 38 A 145 38 5 i 48 T e SR P AE
PRIFA R, Hw s rT Rt — 20, B kA T i
P o R PR T BT e — N R R i B
AP A, H R TN R A R S A M A
BT ZEEL AL R T BE RS L A I T
TR AN T B AN SR S i ot 1t T Ak B
YA A R O P T AL R I e . e A T
Ry —Fob e o T b BT LI A b 7 B A A
BE 2 BT HEA T e I T4 B S AR RO AT RESZBRAY , A I,
W F TR FH 259 WAk $AR R e 1. T b R DA G
FUMRSH H

PR 2 — i P U R AT, E R R RS O
ZH 8, A7 T 0 3L 30 A i b, FGE o R T AL
TR BRI A2a Z K JRAT A2b SZARFIIRTT A3 21k
25 A FhIRAF 32 A 45 AR RN T 3 5 O AR )
MR 2 A2 5 Zf s Al EIRE T,
R 0 2R B S A 2 AR A, A0 B P b B R T v
FEARAIG , e Mk 20 2 ffe i, ke 4 4 I I 400 1, R T 1Y
e P T i R FE M B
PR A R I P A s B R R
BLHIA : (1) i 4 A 1 2 S R I RS T8 (2) Ao 4l
PR B T R 5 (3) AR e R IR T B A5 (4)
FEAR I L J5 #0258 0 A BB S T RE 5 (5) 00 i /)N Al 2R
B PRI M A o ARG SR IR A B
UL JR Y 0T NG Sl ot PR 3 BSR4 41
PRI A2 AR R, 8T AR 41K BRI 42U 2800

HEFRE S5, A0 M e 25 S A0 A% SE 4, 11 B R LB @K
Jiefe s 7T ke o0 P K BB ZH 2 b 2 T RS 3R L,
AR B SRAE , A A 1 4 R, T o B S K i 5 i
FT0AL FRAL K BRI 2L 20 28 T4 475 2 5 B S 5 ket
FEVE AR s P27 I 1 T4k 2 T LA BH 5 a4 Mg 4
LURRS G o T3 A0 AR T AR e il P T 4
HTAL L K R P 2 D Re bk 2k P43 S kAR SR FR
PO P 22 S A e it 5 S, Ferp e i PR 2 R
T HALHRL K B 2 T R R 1 43 S A AL AR R L
W TR TR, UL bl - K B
)B4 43 5 T e 9 Ak L 4 R 22 T B R 2R P
SR AR FEARFR LY dnb 2508 T e ol P 40, B R R
Uk P BB A A ke L P T R RO PR R DD RE L U
D AR FEAR R

Jea S ik e 0t TS S0 240 B AE T RO O DX
™ 5, AU NS B A] e A= SRAE PGS T, 385 i
Jili ZH ZRBFEP LA 3 5 J] Bl O~ B 4 ) ol 2 2 g
SRR EUR N R AR AR T RSP E af
IR RS I W5 3R A SR 0L P R AR5 02 E AT
UM R, AHMLIR TR A5 RN MRS S A Bl
P T-FR 7 3 30— R 5] Caspase Z % K 03 1 ¥
ST I Sk BT T A R, R IR e O P
Wi Ja M & ot I T W) F B iR 12, Caspase-3 /&
Caspase ZI I T I 56 68 1 8 T SR AT UG
ki 2H ZR ke 1L 5k 4605 PT TG Caspase ZR3K Sz, AT
JA S AMIPE T . AR A e 2H 2 G A
BHRBUKH A Caspase-3 K3k, 45 R 7R, 3
HARBULHZ Caspase-3 2 1 BHPEAN T F3X 1
BMERASITFE XL, P BRFARAA D5
Caspase-3 £ [ BV 40 Mg 2235 , B il P98 0 4 L B
ToAb FRAH K B 41 21 b Caspase-3 5 1 BH 4 40 i &
R E S TR AL, 1 IR 704 B R BRI 4
21 Caspase-3 F [ PH 14 40 i 2% 74 5 g 31K T e il
P2 5 [, a5 ot P 7 2 R AL P2 K B
oG 2L 2R r 240 0 T R 2 R TR TR AL i B T



- 130 -

W BBl

http : //www. xxyxyxb. com

2020 4 3T &

Ab P2 RS BRI 2L 20 r 240 i 1t I T e
T, DA g5 SRR, B 1 904k 35 AT RE 8 Ao 41 i
Caspase-3 MR/ AMEHF T,

£ BRI, IR AL 3R] RESE s 0 ] Caspase-3

eSS NN Sk 0/ e R L 2 S AN G
ZIIREBASEAR , VAR IR e PR V4040 , DRy e
TRAESE RIS S KR i i SR 1 1 A

S k.
AR, BB , TR 2. T U Ak 380G R B Ry kb e M e 1. -9 1

cerebral artery occlusion without craniectomy in rats[ J]. Stroke,
1989,20(1) :8491.

HEL, Mz, X%, A ol 198 T4 AL A4 F T 0 S
[J]. BZE21817,2018,22(14) :1981-1982.

JREIR, -, /N, A6 JRE T AL TR DR B afe L P 3 A5
Y35 VEGF Y3k [1]. o X5 9 A 75, 2014,31(2)
107-110.

BAHREYNI A, KHAZAEI M, RAJABIAN M, et al. Therapeutic
potency of pharmacological adenosine receptor agonist/antagonist
in angiogenesis, current status and perspectives [ J ]. J Pharm

Pharmacol ,2018,70(2) :191-196.

[10] GUERRERO A. A2A adenosine receptor agonists and their
R BV P 5 5 ek S OB PR W B S 2 A T T potential therapeutic applications. An update [ J |. Curr Med
HABYUAARE IR [ T]. 37 £ BE2EBi 4k ,2019,36 (4) Chem,2018,25(30) :3597-3612.
305308, A (10D ik BRARIRL A2B R 32 R 6 505 O BT 0 R LD ] ik

(2] SERIBH, R4, BHALT, 56, R T4 B A9 J) et M dfe i, 9 FEPERL S 2019 44(12) :1061-1066.

W RBEM S b iR T RE M2 [J]. IWARB£25,2018,58 [12] s ey, Bty (523 B 7 o A 2 P R ST e R [ 1.
(27) :4346. BE22EiAR 2017 ,23(12) :2344-2348.

(3] G, eA e R0 , 45, I T4 Xk o) Jeb P ik o 7988 3 452 [13] SHETH S,BRITO R, MUKHERJEA D, et al. Adenosine recep-
DAk B 9 Wl 23k 5600 [ . o XU 2 5 00 23 35 tors ; expression , function and regulation[ J . Int J Mol Sci 2014,
2015,32(8) :691-694. 15(2) :2024-2052.

(4] R, 22, 2208 , 5. N T00A 30X Jag deb P dfe o -9 450 47 [147 SRR MR B I 22 1Ak 5 I e i it 22 [ 0] 5 i P 2 e s
33,111 [15) 20, SR AN T 0 0 B ST e (1), AR IR 24,

[5] CHENG X,ZHANG F,LI J. Galuteolin attenuates cerebral ische- 2017,57(37) :103-106.
mia/reperfusion injury in rats via anti-apoptotic, anti-oxidant, and [16] INZ B PIRK/AKT {351 S B e 20k i 5 % 11 %

anti-inflammatory mechanisms|[ J]. Neuropsychiatr Dis Treat 2019 ,
15:2671-2680.
LONGA E Z, WEINSTEIN P R, CARLSON S. Reversible middle

JE AR IR B[] IR EE 2 ,2016,56(45) :99-101.
(ASHRAE  FRER)

(#T 2 EXBRFMN2020 FAEITEE

(# % E 3% %) (Journal of Xinxiang Medical University) ]| F 1984 4, 2 #t  E ¥R £ % 2 4. B AP FF L4709 %
SMES SR B RAREE S R RS ISSN 1004-7239, B M % — % 4 s % .CN 41-1186/R. A AT, 5 A5 B
M, K16 FA,HH 100 R, AFIEAEREE FHERE BRAAMFAL LA TR AT AL HZREFRA .
GBI AT R AGF BT ERBATCZF R B RR G HBA AL B KIS I AL K

AT A BAR S LA REF (F BAEAZSHR)  F BAF AR P B SR FABRF Tl — 2R,
BATH (P B AR GR B & X & 2B E) (77 B - F AP AR  E B )  EB( A A M H) #E
B (36 2 44 &) (Global Health) (o B 5 AR SCH) ((F B E % UHE) ((F B 255 5U) 4 B R IR RE & | 3
PR F AR EFEEATI LA IR AIARB NN F LR RANE, IR SGEH o b LR LG F ) R %R,
AR E A I E 2 TAE MR BAT . R RAT P AT AR B0 wf B 3T B, R AR 5 :36-145, B 21 2 4 10. 00 7T, A4 120.00 7T,
HBANI: THEN S TERRXERARY S EFXRFIRBE I, % 5:453003, & 3%:0373-3029086, +4 A :0373-
3831371, M 3k : www. xxyxyxb. com, E-mail ; xxyxyxb@ 163. com,,

A FIGREEF



