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Abstract

Objective: To study the effect of [Glyl4]-Humanin (HNG) on focal cerebral ischemia reperfusion injury in rats
and its mechanism.

Method: Ninety-six healthy male Sprague-Dawley rats were randomly divided into HNG group, normal saline
group, model group and sham-operation group, with 24 rats in each group. A rat model of acute middle cere-
bral artery occlusion (MCAOQO) and reperfusion was established by suture embolism, relevant (normal saline in
the rats of the sham-operation group and normal saline group, HNG in the rats of the HNG group) were giv-
en to rats 7 days before operation respectively (iv, seven times, qd). After 6h after cerebral ischemia and
24h after reperfusion, neurological deficit score (NDS) were performed for each group, the ethological index of
rats was counted by the open field method; brain water content of the ischemic areal was performed for each

group, ELISA was used to detect the levels of NF-xB p65 and IFN-y in cerebral tissue, HE staining is used
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to observe morphologic changes of neuron cells in ischemia region and TUNEL staining was used to detect

the number of neuron apoptosis. Then the linear correlation analysis was used to determine the association be-

tween the levels of IFN-y and NF-xB p65 in cerebral tissue with HNG group.

Result: (DCompared with sham-operation group, the NDS, the brain water content, the levels of NF-xB p65,

IFN-y and the number of neurocytes apoptosis were significantly increased, but the behavioral mark was de-

creased in the other three groups (P<0.01—0.05); @Compared with normal saline group and model group, the

NDS, the brain water content, the levels of NF-«xB p65, IFN-y and the number of neurocytes apoptosis were

significantly decreased, but the behavioral mark was increased in HNG group (P<0.01—0.05); @) The levels of
IFN-y and NF-kB p65 in HNG group showed perfect positive correlations(r=0.762, P<0.001).

Conclusion: [Glyl4]- Humanin can mitigate the neurologic deficit. Its mechanism is probably to lighten the

brain water content, down-regulate NF-«B p65 levels and then reduce the release of IFN-y in the process of

the focal cerebral ischemia reperfusion, therefore to inhibit the apoptosis of neurons of ischemic area.
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FEH KRS, B H 1R A PR KA SIRF AR %4
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VA) ; THECR R FR B0 S B0 R, B HE
3R F Nemenyi #5565 , 22 41 [1] Fb 2% F Kruskal-Wal-
lis H K56 5 % A Pearson £k 74 #H ¢ 43 A7 X IFN-y 5
NF-kB p65 & it /KA T3 4. ¥LA P<0.05
h2E S HA WA

2 #ER
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5 F A 41 K BUNDS 310 4, 47 R 2# 5 A 3T
(415+75)~ ; A= FRER K 4 e AU 2H NDS Je 47 2445
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(378+63) 1> ; HNG 2H 1) NDS 1% T4 75 4 Kz A= 3
KL, WA TR =F a8 T AR AL Je A R K 4
S HA B E TR (34 P<0.05).

2.2 BHREINH L SR H A

SEFAREA L ,HNG 41 A= PRER K 2 S AR A2
KRS K AR FRET R, 2250 B EE
(¥ P<0.01) ; 5 A PHER /K A AR AR L, HNG 21
KEUIRLH SR ARG, 22 R B M L (3 P<
0.01) s (HAFER K AL SHRIZUAR HE , R RUINZH S 5K

HNZEF TR EEE L (P>0.05), LK1,
2.3 X REUKZAIZINF-«B p65 M IFN-y K- (9505
ERF AR YLK BRI L, HNG 21 A= FEER /K 2 &%
R ZH figi 21 24 NF-xB  p65 & IFN-y /K-35 By, 2
S B B L(H P<0.05) ;HNG 4] NF-kB p65
K IPN-y 75 AR T A BRER K 4 R BRI ], 22 57
IR B B X (3 P<0.05) 5 11 A2 BRER /K 2 S5
KIZH NF-xB p65 M IFN-y i /K- 22 5 0 i E Ve
X(P>0.05), W1,

F1 BAKXBMALRE/KE NF-B p65 % IFN—y /K L FE T M ZE B L3 (xts)
2051 ik RZH 25 K (%) NF-kB p65(pg/mg) IFN-y(pg/mg) JHT- AR (%)
HNG 4 8 83.09+0.87"% 13.354+0.79"% 5.11+0.69"* 48.15+7.5202
AETHER KA 8 90.33+1.24"% 22.02+0.94" 10.73+0.34" 71.31+£8.13"%
EETRIZ] 8 92.14+1.52" 22.16+0.717 10.7140.15% 69.04+6.31"
BFARA 8 74.57+1.58 7.15+0.52 1.43+0.36 3.16+0.28
F 89.122 135.616 12.187 100.619
P <0.01 <0.01 <0.01 <0.01

SHRT AR A DP<0.01 5 525 PR K 2H AT LA . @P<0.05 5 ST AL BP > 0.05

24 HNGH KR SINF-xB p65 5 IFN-y /K-
FRAH DG

HNG 2K B4 4155 i IFN-y 5 NF-xB p65
KR IEA I (7=0.762,P<0.001) .
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Yy 53 A M 2 S e R AE R (I8 1B & 1D) .
NHG ZH i i 1 458 75 o5 28 A 10 21 e A B R 7K 41 W]
SEUEES AR TR K i, 20 A R A e A, PRAE X I,
BRI 1C).
2.6 WK BN ZUR T4 R TR R R

BT B Bk AL X R AR KRR 4

ZUR VLT B A T A R G8 (B 2A) |, AR 3K A
BORUZR T AR 23k, HIRBUE A —, 4
i 45 e (2B & 2C) , 1l HNG 21 K B 41 2194
T 20 55 AR PR R K 21 R R 4 A P /b (1 1D)
S{RFAREA L, HNG 21 A= BER /K 21 K A 70 2 1
T4 A 2, 22 5 2o MR (33 P<0.05) ;
T HNG 20 K SR T 40 M5 IE F A B R 7K 21 A 7Y
M, 22 IR EA B R (35 P<0.05) s A B R /K
2H BRI U T A O 25 5 T B E R L (P >
0.05), .31,
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P 240 B RS B Z2 T AR A R - K s g o AT 32
A, T AR AR PR 32 A 45 2 s DR S 50T 2 i
&7 NF-kB {1 NF-«B p65 5 NF-kB p50 4 /% — %
A AEAE T P 22 200 B B I 7 P R 4 55 T LF- o A 4
M. BRAA SCHkHIE ,NF-xB p65 H & A3 16 % 5
(4 A0 B IX I BRI 1A JF 240 Jf 5 R A S Fn R GK , S5 9
P S INE AR S INE A K A R A A, YR R ] 15 2
YIRS, /N Jo 240 B s il 1L 3800005 5, B 728 S A
240 M, R R P 4 A PR (A TFN-y  TNF-o IL-1 ¢
IL-6) 415 Jii] [l ZH 21— ZR A A B 07, o o i e i -
[LRERLFTIORS 5 CLESEN DYy e

SR e BAE B 7K o T SR K s i R v, A
i ik ZH 2H ) mRNA A] GEJ5 3l 187 R O ik — A4~
T 24N AR R FL LN EZ K B oA 44 0 Hu-
manin (HN) , {4l i 28 0 e 52 S50 TR 1 5 PEAE
FA®, HoH Pro3—Pro19 N HIIRERZ L X, O XY
Pro3.Ser7.Cys8.Leu9 .Leul2 Thr13 Serl4 fl Prol9
5 Humanin AR GRAPVE T UIARDG . T 2R
&, 55 14 001 Ser 9% Gly BU S T 5L HN AT A= 4
[Gly14]-Humanin [ #F 28 £- 375 H & HN 1 1000 £,
HAEPNEEIR KAt R E R . AR S
W], HNG MY ek AD % 5L/ NEU 2% 2T i 12 e
J1, XA K508 (scopolamine )", 2K 2 R ( 3-qui-
nuclidinyl benzilate )"} B-JE€ ¥ AL IKAH G [ F155 S
(R 20 D Re B R R LA G PE R ™, RSk
SEHGA R I, HNG AN BEAT R A ] 22 Fh B R 2% 1
SR AH DG B0 [X] 15 1) A 2 A4 L AR b 22 4 L )
P10 R Re ORI g 2 0575 = 0 D AR TR e Jo 240 it ¢
HE SN BRI/ P59 7 (hypoxia/reperfusion, I/R) 41/
709/ BURAC R i 2 g B R T 58 Beah,
ST — IR SE HNG I REI /D /N BROK v v 1 ok P41
TE B 2 i 2 A 0 R > R AR SRR

B SRR AR 132 BT RE™

AWIFFE K BAE N e i, 6h FE-E T 240 J5 AR 28
HNG il &b B i) NDS BH & AIK F 485 78 4] 2 A= # R 7k
A, AT AR RO G, 25 5 4 1A 1 25 (3
P<0.05) . X FH] HNG TiAL BN 2038 o i i P 7
T 5 e 2 D RE R A B S L BZH L5 K
SR P SR e 0 A it 1A M40 3 A B 1) B A
Bio AHIFGT 5 Fh & BUAE M B 1 6h FE3#E 7 24h )5
BT AL K RIS &K ik, S HAR 341t
B2E A BETERE L (P<0.01) ;5 HNG 4 Heds, A=
BRER K 2H A2 R UL S K 3, 2 55
BEMER L (P<0.01) ; i A= BEER K 2 S AL A L
iR £H 20 K 25 S T B L (P>0.05) . R
HNG 7 I8 35 25 A dfe 1L PV 45245 i A K B, DA T
ORI I FEE T B P T B A 2 ) e it

BEAE R FE R IE, NF-xB p65 i i) B IE & A
J5 IEN-y, AT At P38 I8t , 175 44t i X 1~ RS 40
UM 2 1 &2 4 K (major  histocompatibility com-
plex, MHC) [ &35, S8 AN MIH T . AR K
L, 25 HNG i 4k 2 %) K Bk 41 240 NF-xB p65 )
IFN-y 7K - B A T Az R /K 41 K B 30 40 (38 P<
0.05) , A5 A2 5 A4 B ER /K 4 NF-xB p65 M IFN-y
K25 F I B ENE (P> 0.05) s AHFFEATH S ME 4
Mri & B, HNG 241 K RUIN 412 NF-xB p65 55 IFN-y
KPR IEA S (P<0.001) .

[E]EE , AASBIFZE 895 BIUE A5 22 AR 43 BT, R 2
R LA R DX R Ao 2 200 L By A L 25 A T 2
JHUAZZ 1 A0 R | L RS , 350 o3 At B T L 22 2 Y PR IR
HEKE, 1 2 B VRS A0 I I 2H 41 S Ok A R AT i
Bl il B4 5 48 NG FiAh B G K SR LA Ao 22 240 i o i
Sk 3 T A FRER K T A A R BRI £H 4 BRE
AU SR O B 25 5%, 0] WL HNG 75— 2 F2
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JE b HA GG ol BH 1k PR AR JE A Al A AT 1
YEF . eAh , WASHIFSE TUNEL 4t (0,25 B8 s
A= FRER K A AR R ZH R FRUA T i B g 2 3k, T 48
HNG 5 Ab P ) A R it > 1% 5w 40 i 08 1= %508 5
g /> (P<0.01—0.05) . AN R, kg R &
HNG 7] [ 15 & NF-xB p65 BRI, 18/ e 44 i
(IFN-y) (7K, HAG A 2% s BHL 11 Sk i P08 1 B 4 )
o2 A0 6 0 T B A D 33 ok B o P A %5 1
IR iR HA EE N E L.
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