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Effect of Ghrelin on Expression of MMP-9 and Brain Edema in a Rat Model
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ABSTRACT Objective: To study the effects of Ghrelin on brain edema and expression of MMP-9 in a rat model of intracerebral
hemorrhage. Methods: Eighty male SD rats were randomly divided into NC group (n=20), SHAM group (n=20), ICH group (n=20) and
Ghrelin group (n=20). Experimental intracerebral hemorrhage model was made by injecting autologous caudate artery blood of the rats.
Ghrelin group model was made by injecting Ghrelin at a dose of 10 nmol/Kg-d. At 5 observation time (12 h, 24 h, 3 d, 5 d, 7 d), brain
functional deficit was evaluated according to Berderson scores. The water content of brain was analyzed by dry/weight measurement. The
expression of MMP-9 in brain was detected by Western blotting. Results: Compared with NC group and SHAM group, Berderson scores
and water content of brain in ICH group and Ghrelin group were higher at 12 h,24h,3d,5d,7d (P<0.05). Compared with ICH group,
Berderson scores and water content of brain in Ghrelin group decreased at 5 d, 7 d (P<0.05). The expression of MMP-9 in ICH group was
significantly higher than that in NC group and SHAM group (P<0.05) at 12 h,24 h,3 d, 5 d, 7 d. Compared with NC group and SHAM
group, the expression of MMP-9 in Ghrelin group was higher at 12 h, 24 h, 3 d(P<0.05). The expression of MMP-9 in Ghrelin group was
no significant difference with that in NC group and SHAM group at 5 d, 7 d(P>0.05). The expression of MMP-9 in ICH group was higher
than that in Ghrelin group (P<0.05) at 5 d, 7 d. Conclusions: In this research, Ghrelin could decrease the expression of MMP-9 in brains
of intracerebral hemorrhage rats after 5 d, which contributed to alleviate brain edema and improve the function of nervous system.

Key words: Ghrelin; Intracerebral hemorrhage; Brain edema; MMP-9

Chinese Library Classification(CLC): R-33; R743.34 Document code: A

Article ID: 1673-6273(2019)21-4026-04

Jivi H 1l (intracerebral hemorrhage, ICH ) 248 J & 14 AE 4M%
ARGS9 Hh L, S PR R LG I P00 K S
o LU 0B A A 2 — SO 1 R U 1
PRty PRok(1984-) BCEBFIEE TR EIT, L8 R U 5 i B 6 it . 45 R BP9, Ghrelin 15
f‘?;i““WS?"f%q‘?“"m N N o AR 5 58 P LA B L B S A, o 26

BIRVEE %, B FALE R, 95 J5 18] E4RR 2 ki, T AR R EAE . L 4 E [ -9 MMP-9 ) ZE [ 2

FL 1% - 13989468335, E-mail ; zhoulei_venus@hotmail.com SR T A RS S I T A S e
CHCHE FI199:2019-03-07 4552 F111:2019-03-31) i % UL R BRI LA S B

RS




DREMESSHE  wwwbiomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.21 NOV.2019

-+ 4027 -

Sty SR LA PR, 2 S AR R SR A B AR
SR Ghrelin 275 0] LAE i 5200 MMP-9 28 F 7E ik 2 40 B 3%
TR, R R sl s e , DR/, A B R AP i 22 R 5
DIRERITERT, BT AN B o PRI, ASBFE A S CRL A MRSl ik i
i £ AL SRR 5 AN ] B [, DA A 2R B 2 R T T
fE, WA AR RUKH S S KR A INH A MMP-9 k1
O B 1E W Ghrelin X I B HH I/ % 7K e K fii 20 21
MMP-9 KRN , 3¢ Ghrelin {R47 i H L5 1 22 D BE A 1
FHBILAR , A i S AL kK e i R 7 S bk 3 B ks

I MR 5% ik

1.1 SKoasa

TGN SD KRR 80 H, A BT i (320+ 20)g (I T 7%
HERRFY LI P O), LIARAERBRSE, sy i
22-24°C  FHXTIREE 50-60%. H~r A4 M (YL 1 7 C) Ep-
pendorf centrifuge 5415D % &= 3 B 0> Hl (15 [E Eppendorf 2y
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GYIE KRR, TR
123 SHAM EERIMEST 4. EN0 kR ICH 4Rim
TN TSV R R JE 4R F) Bregma g, 7 Bregma s A7 il 4L
SBIFEy 3 mm B —HAAL 1 mm FFL, kAR, REA B

Jokitn, 4 B B et A R , 48 5 U0 B2 IR, T 25
124 Ghrelin BB 7F ICH @I 5 2B ik
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B BTR B MMP-9 2 s B4R, T 5% BSA B iRH R
1:2000 #R)4°Cil i, 91 (BH 5% BSA PR BEHEIR 1:
2000 #ikE), =454 1 h, TBSB VR 3 W, ECL MO 5
min 54 1ER N . I Image-Pro 5.0 4434 MMP-9 2 [ 4%
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2.1 Berderson 4R HE ZB AKX RHE RS INEE

fE12h .24 h.3d.5d.7d,ICH 41 .Ghrelin £1 Kk i Berder
son TEAME T NC 41 .SHAM 20 (P<0.05); 7F 5 d.7 d,ICH 21K R,
Berderson PE43 75 T Ghrelin 2 (P<0.05), LA |45 542 R 1EABF
FOHL IS 7 d P, R RMEE RS REZ AR B Wi,
Berderson 4% 265 s 45 Ghrelin 3597 5 d fi5 , Ghrelin 2H
A2 T HE# ICH 41K s , Berderson 1143 N, IL3&1,

* | SAKXKRAEAES Berderson 4 (vt s,n=4)

Table 1 Berderson Score of each group at various time point(xt s, n=4)

Ghrelin SHAM NC
12h 1.53+ 0.07 2.11+ 0.12¢ 0.52+ 0.04 0.00+ 0.00
24h 1.81+ 0.08* 242+ 0.14 0.41+ 0.05 0.00+ 0.00
3d 1.37+ 0.07 2.76x 0.17 0.00+ 0.00 0.00+ 0.00
5d 1.03+ 0.04 2.86% 0.12+% 0.00+ 0.00 0.00£ 0.00
7d 0.81+ 0.06 2.92+ 0.14** 0.00+ 0.00 0.00+ 0.00

Note: * P<0.05, compared with NC group, SHAM group; “P<0.05, compared with Ghrelin group.
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1 12h.24h 3 d.5d.7 d,ICH 44 .Ghrelin 21 f i 20 21
FrKE ST NC 4] .SHAM 4 (P<0.05);7£ 5d.7 d,ICH 41 K i
I ZH 4 & /K B i T Ghrelin 4H(P<0.05) . DL 45 R4 /R 7 At

e i LS 3-5 d K BURZH S S K BB e R, sk ik 1) 5
I, 5 d-7 d fkisK A Brsid% ; 26 Ghrelin 597 5 KJ5 , Ghrelin £
B BB ZK MR R A ICH 48, W36 2,
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Table 2 The content of water in brain of each group at various time point(xx s, %, n=4)

Ghrelin ICH SHAM NC
12h 83.12+ 0.28" 83.28+ 0.32* 79.22% 0.35 78.13+ 0.42
24h 83.27+ 0.31* 84.29+ 0.29* 79.01% 0.32 78.14+ 0.31
3d 83.01% 0.21* 84.88+ 0.19* 78.28+ 0.22 78.34+ 0.28
5d 81.27+ 0.31* 8491+ 035 78.56% 0.27 78.27% 0.29
7d 70.79+ 0.27* 83.52+ 0.28" " 78.32+ 0.24 78.31% 0.32

Note: * P<0.05, compared with NC group, SHAM group; “P<0.05, compared with Ghrelin group.

2.3 Western Blot #&ill] MMP-9 & H
Western Blot i 45 54 7 3R B ZE i 1 15 R BRUImiZH 27

MMP-9 [RIEIE, I\ 12 h SRk FH R0 1, A8 8B ] o5
1% T NC 41 .SHAM 2 (P<0.05);Ghrelin 2 MMP-9 [ ik
TE 12 h JF i B, 76 24 h iR 304 78 3d.5d.7 d RikB
TR, 7E 5 d.7 d,Ghrelin 2 MMP-9 #3534 5 NC 41 .SHAM 41
T B 2ZS (P>0.05); 7F5d.7 d,ICH 41 MMP-9 {3k 5 F
Ghrelin £0(P<0.05), WL 1,

12h 24h 3d 5d 7d
: . ——
Ghrelin @i Wi s ==

ICH -----

NC . _

MMP-9 (92kDa)
Actin

IR X}
§§%

Q

Relative expression level of MMP-9
a a »

& 1 Western Blot #&illl MMP-9 & B &Ki%
Fig.1 The results of expression of MMP-9 protein by Western Blot
Note: *P<0.05, compared with NC group, SHAM group; “P<0.05,
compared with NC group, SHAM group; * P<0.05, compared with
Ghrelin group.
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