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Comparison of middle cerebral artery permanent ischemia
and ischemia reperfusion in aged rats

Na Xu', Jing Qu', Sai-Nan Wang’, Wei Jiang’, Ting Ao', Jun Zhang',
Qin Zhang', Shu-ying Xiao', Rui-hua Zhang'
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Abstract: Objective To study the effect of ischemia/reperfusion on brain in aged rats. Methods Thirty
male aged SD rats (18 to 20 months) were randomly divided into 3 groups: sham operation group (Sham group),
permanent ischemia group (I group), ischemia/reperfusion group (I/R group). Except the Sham group, the other
groups were established by using ligation of middle cerebral artery. Twenty-four hours after the operation, cerebral
infarction volume was detected by TTC staining; the activity of superoxide dismutase (SOD) and the content of
malondialdehyde (MDA) were measured by ELISA test; the expression of high mobility group protein 1 (HMGB1)
was examined by ELISA test and western blot analysis. Results Compared with Sham group, cerebral infarction
volume was increased, SOD activity and cerebral blood flow were decreased (P < 0.05), the level of MDA and the
expression of HMGB1 were up-regulated in I group (P < 0.05). Compared with I group, cerebral infarction volume
was decreased, SOD activity was increased (P < 0.05), the level of MDA and the expression of HMGB1 were down-
regulated (P < 0.05) in I/R group. The differences were statistically significant. Conclusions Compared with middle
cerebral artery permanent ischemia, the brain damage could be alleviated after middle cerebral artery ischemia/
reperfusion in aged rats.
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T T e AR SD B (b 4 5 A AR 28 ]
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(high mobility group protein 1, HMGB1 ) [ 5 4 22 W
fff i 5% (enzyme linked immunosorbent assay, ELISA )
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0 __ 2.3 3HEXRAL SOD iEFHERK MDA, HMGB1

Oh 2h 6h 12h 24h SEE
B1 3AXRBOASTWEE  (n=10, x+s) Sham 41, T2 J R 41 K R 4 21 SoD {if 1

Sham 21 | N I/R 4

IKAESEARTR T 43 1L /%
S

—_
(=]
i

o

Sham 2 141 /R 4H

TS5 140k, P<0.05
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(388971 £63.496) pe/ml, ZJ7 2245041, ZSRA%it 5 1AM, UR AL (P<0.05), Sham 2. T4V
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- 19 -



AR B2 Ak 509 %
600 - 300 1
n
~ 400 :E 200 A
E !
3 500 = 100
% 200 é 100
0 0
Sham 41 141 R4 Sham 41 144 R4
T 5 14, P<0.05
B3 3HAARMAL SOD iFEN MDA EEtkE  (n=10, x+s)
500
400 A
Sham 2 14H 1/R 41 -
B T < E
HMGB | — c— 25kD B 300 1 i
Eare — ;
. 2= 200 1 f
P &
T 100 1
0
Sham 2 14H 1/R 41
T 5 T4, P<0.05
B4 3HAXBEAL HMGB1 §2EkE  (n=10, x+s)

e
G b Sl R ke A (0 4 R, e AL
GRS T B IR R — B 2B 24U G 1 1 T2 )
. TERGERMALEI BT, s Zets: BHZE R T 2
AR )z ™ AR SE IR AR T 43 ) B i AT
K ERACANE e kP e I AR AN L 2 b S R A T
AT R RRUR PR TR 5578,

0 TR AHSC AR PR A5 A L v AN B, Horp R
JiE S T RE R R R T R RO T, MUK
KRR RIE T, BIRRAERN, 1t B LUK £
G 5 MAAE RN, IR SRSE I F - o R4
BRI F A2 i HMGB1 RS, SEUSAE Ny, e
AU ", CHEN %8 ™ (R ss AR R S5 5L, i dite o
P B MK T HMGB1 63k i TR % AR, H2h
ALGANN, IR AL I I AR S0 2 ™ A
I, ZEHVIARSR, WA IR JFHIAEIAFL . SOD.,
MDA J HMGB1 25 AH G4 Ar. SOD Sz 4 i i 22211
UL, RETE R4 A b TR 40 s Ay
5. MDA JEAHRRAR NG B A A5 1= 2 —, d22H
it 8 7 AR AR T AR A " ARG SR IR it

3

PR AR K U ZH 41 SOD 15 PE 2 MDA &, 4528
FWIFET S SOD IEPEFHE, MDA &= fEL, 2
PHE TR W] pe R T P S T R 1, BRSNS
NIV i3 N EPNGSE LR

ARBFFTHG 55— &5 I 1T K R 2H 2% HMGBI
2355 T Sham 4, TR 41K FUN4141 HMGB1 ()%
KMET 140, #2R HMGB1 257K A MBI AT IR )R
E N AR, I ELERE T T BRI L IR HMGBI R
JHEC N T A ot e i %o A A ) 4547

g LA, Sk AEBUMAR LY, IR XRAESE A
—E A, A o] R e 2 b R AL TG
R A S AL L 37 40, 4] HMGB1 B 38 5 iR 1215
PISCEL, (HHEARM S FIREERLE], R R—A
52

2 % X Wk

[1] CHOI J H, PILE-SPELLMAN J. Reperfusion changes after stroke
and practical approaches for neuroprotection[J]. Neuroimaging
Clin N Am, 2018, 28(4): 663-682.

[2] kA, Badi=s, #Arss, 4 . sl PR A s LT e ik
JE [0]. FHARHEEZG | 2018, 38(3): 368-372.

- 20 -



516 1) 45 A N PN L 111 /N 7 | RS 73 IR R DN E R il e ol

[3] KALOGERIS T, BAINES C P, KRENZ M, et al. Ischemia/
Reperfusion[M]. Compr Physiol, 2016, 7(1): 113-170.

(4] TEHE, X, X, 55 e AR B I A B ).
LR PEAEIE | 2018, 22(14): 1981-1982.

[5] ZR4Ros, XA, M . OB it Jay e 1 Mk e i 4SS 251 ) 24
R [J]. R 2 MR R | 2018, 23(9): 419-422.

[6] R4, ZEHaT5 , ZEnh, 45 . ZRARTE K B MCAO BRI HIVE Y2 5
Je 206 BGE 0], BEARLEA | 2018, 24(17): 3398-3402.

(7] BUBIAS , 2250, Z22% , 45 . R i R BUR Ml v 3 ki 2 fisi
SERRL AT, [J]. T SEB s T , 2016, 24(4): 395-398.

(8] EFL, X , Bt % 4k MCAO KBRS & 77
WAL SRS BT (9], PR 22 B 2% 4, 2017, 38(2): 136-
138.

(91 BpLlr, B, B, 55 . sl i AR S O B A AL A F
SEHERR (1] &5 5255, 2018, 20(4): 312-316.

[10] RANA A K, SINGH D. Targeting glycogen synthase kinase-3 for

oxidative stress and neuroinflammation: opportunities, challenges

- 21

[11]

[12]

[13]

[14]

[15]

[16]

and future directions for cerebral stroke management[J].
Neuropharmacology, 2018, 139(1): 124-136.

SINNING C, WESTERMANN D, CLEMMENSEN P. Oxidative
stress in ischemia and reperfusion: current concepts, novel ideas
and future perspectives[J]. Biomark Med, 2017, 11(11): 11031-
11040.

AL, FLPCET . b SR 1 7 i e o PV A D e
F2 [J]. G PRAZas£44 |, 2018, 31(3): 231-233.

JI X F, SHUO W, YANG L, et al. Impaired beta-adrenergic
receptor signalling in post-resuscitation myocardial
dysfunction[J]. Resuscitation, 2012, 83(5): 640-644.

KA . ARl A B RAEARSC I F-2RIKMIWFST [D]. sKEK A
WALy B , 2017: 29-30.

CHEN M H, LIU T W, XIE L, et al. A simpler cardiac arrest
model in rats[J]. Am J Emerg Med, 2007, 25(6): 623-630.

XN, XINAE , R4 . Wi P A B AL 5 ik e (7).
2EA5T , 2016, 35(9): 542-544.

(ZERE ik )



