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SD K A A ABF K. AR L0 Aot B H 20 (80 mgkg ). &K KT THREIL, WkIRW/E T8 EENKM; K
HATRAGEMRIE IR, HEE R EBRRALE;, BoREE, Western blot £ ZA4M X /240 X B F NF-«B; &4
KRB RBIEET 4% T HFBEE L, FALH IR L, LARLEEFTERNDIRF @IEIFE B THERAT
F(ionized calcium-binding adapter molecule 1, Iba-1)F= 2 48 J@ARITIRIT 4 4B & & (glial fibrillary acidic protein,
GFAP). &R SR ki, A58 28 SAH J& 48 22 K IF (P<0.05). NF-xB & & & A (P<0.05). 47 4| K s &R
DR ea B Toa-1 A= 2 IR 48 M GFAP 4975 16(P<0.05). 4518 AhK /& SAH FH R R 93 K5 .
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Effects of Naringin on Cerebral Vasospasm and Apoptosis After Subarachnoid Hemorrhage in Rats

SU Jingyuan, LI Xiaoming*(lnstitute of Neurology, General Hospital of Shenyang Military Command, Shenyang 110016,
China)

ABSTRACT: OBJECTIVE To observe the effects of naringin on neuroinflammation after subarachnoid hemorrhage(SAH) in
rats. METHODS Fifty-four male SD rats were randomly divided into sham operation group, SAH group, and naringin group
(80 mg-kg™"). Rats were anesthetized overdose, after the rats were decapitated, the brain edema was detected by dry-wet weight
method. Brain samples from the ipsilateral basal cortex were lysated, centrifuged, extract the protein. NF-xB protein was
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detected by Western blot. Rats were fixed in 4% paraformaldehyde, and then were embedded in paraffin wax. Iba-1 and GFAP
were detected by immunofluorescent staining. RESULTS Compared with SAH group, naringin treatment coould significantly
decrease brain edema, the expression of NF-kB protein, and inhibit the activity of GFAP and Iba-1(P<0.05). CONCLUSION

Naringin has anti-inflammation effect on SAH.

KEY WORDS: subarachnoid hemorrhage; naringin; cerebral vasospasm; apoptosis; NF-kB; Iba-1; GFAP

ik X i T i H I (subarachnoid  hemorrhage
SAH)fE 5| 7 Kb S 57 AN 23 ik L8 F S E I B o 7
SAH 3% GO LIS R A7 5 KRB R E R
GV BRI AMAR . DL ORI 2 40 R T R A
B RGP TR, IX 6 58E e S B % 1 2 i 2 2R 451 A B
Sl Ezel, AR, SAH 5IHE I JRE KN
5 U S I T 57 [H] T NF-xB 3 UJAR 5611, 2
R FEUESE T AR SRR Re IR T ] NF-«xB %%
JOER T SAH [R50, B9 NF-«B
R HARE BB 5] & SAH 505 1 B B IR 1.

TR — R R E Y, BAEZMAEY
Shget. £5m i 1 SRR TR R B, At
R S 2 00 1) DK BRI SR 0T BT 51 K ) NF-xB 4 A 8
i, T A B LA 4R Y Ak B FEE SAH 5
RN 98 9 IR R B FC AR G L E A Ik i
ARG FL . A S0 X SAH KBRS BY3E AT A iz
BRI 4R 25, WS R B X SAH 5122
pEndinpAls
1 #MR5HEZE
1.1 5

iR R 2R A IR AR, fitS: 10236-
47-2, 48T 99%): HPl NF-«xB. Hfi Mo £ 4k
R P4 55 M (glial fibrillary acidic protein, GFAP). %
YU B 7 45 A A 5 A 7 (ionized calcium-binding
adapter molecule 1, Iba-1)Pui (A IE LA 2
A, #t'5: 10914-1-AP); BAREGHRIC SR PRI 9
FRid e —PiAb st A2 e, iS5 K1427160); BCA
HEHEERFEEZRAA, #5: 110466).
1.2 ZHIATUK R SAH A5 7 1 i %

THEAERE SD K, &, #RFiE 210~260 g,
FH L BH ZE [X 5 R Bt sk 38 sh Ay O B 4, SR 34
HRIUET: 0005095, AHT 12 h 256, HHK.
10%7K & 5B (3.5 mL-kg ™ "YHE i BRI, A BN i 52
TFAREG L, SEERNRTI, 5 EEA M
Bk SANBIIK SN Bk, 5 88 A S B ik
TE SEIT ST 40 3 ik BR3 45 FL 34 B Bk o BT T, 29 8
By Xk BRIk, FAShk. ¥
22 Je etk A AN S B AR ON . FA T 3T Bk

T EBACRI 252 2016 4E 1 H 55 33 555 1 3

A Je, @I 30 P 2 Bk R Bk DAL, &
B ESG HIEAN 2 mm A ARAE willis ¥R B
SAH, R mekik i, AR 30s.
BFEARABRAGELI, HRSEFERBRH. DK
SR A 1Y) SAHL B #E B 7 10 il <52 o7 49 5 A Ay
TR D bR 4 o
13 5%

¥ 54 A SD KEFENL N 3 H: RTFARA,
REAUA, AR, B4l 18 K. kMl AEREZ
K#RESG, T SAH J5 0.5 h #il 23 h i f5 s vE 5,
FIE 80 mg-kg . MR LS FAEAF AT K, 4
ZyJ5 24 h AT IG5 .
1.4 FHRE LK

FHI 6 RKFE RIS, BB 5
FPREGRE), HERSCT %4 % (110 'C, 72 h)
FRE(FH); Mi/K &R E 2 =08 E-—1E)EHX
100%.
1.5 Western Blot £l

FHHI 6 HKRE BRRESUE, BURFT
TSI SR K i R 5, R L SR FH 2 SRR S
AFE, B0 JEEETE, BCA EME AWK, P
FAWREFD AT H 10%SDS-5 4 BEAZ 5K
HLVK 4 2 NC I 5%Bi IR 9k =R A 1 hy —
Pt NF-«xB(1 : 100)4 CiFEid &, TBST ¥HE¥k/EH
A B ARG e T PUE IR E 1 hs TBST &k
JG %4 Pro-light HRP 2% Kt a7 & ok, H
X-ray 5 o
16 R AG

FHFI 6 HOK R R AREEEE, BB
JEBT 4% R EEE 2, WK B ks
AIRFIY) o AEEY) R S K, 7RI K T
WEMFBEBRMEBE 15 min, BRAHEER,
PBS ¥t: 3% A AEIFE 10 min, LARH W Py 5 1%
i ALY, PBS ¥ 10% BSA 4 10 min;
I—$L(GFAP)(1 : 50), Tba-1(1 : 50), JL TG &,
4 CHWFHE IR, PBS Mk WNZOEARIL M =4,
37 CW¢&E 1 h, PBS mik; H DAPI & {41 Mi%,
T BB TS KR BEHLE 6 5KV,
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TE HA LA R o 57 5 X BEALIZE B 10 AN B2 B v i B
FLEF (400 X)), THE5BH 1 40 Ho
17 St oath
ity M N A SAS 9.1.3 4t B H g A
XtsEow, E5EEERIRTTTZ 0K,
PL P<0.05 RR£ERA G EE L.
2 #R
2.1 M AEFIRIT N SAH JE N /K i i) 5
ERFARAE, HAH KN H S 5K E R
THE(P<0.01), #H] SAH &R Th, SHAIZA L
B, M EHMHANGKEHREEIK, EREE
Gt 2R L(P<0.05), el REgEff SAH 15
RUR BRI K o g5 5 WL 1.

F 1 A AT SAH KA B9 % 9 (n=6)
Tab. 1 The effect of naringin on brain edema after SAH
(n=6)

41 5 EIKE Y%
RFARA 79.86+0.76
A A 85.05+0.43"
i1 R 2R 81.98+0.222%

E: SEFARLANE, YP<0.01, ?P<0.05; SHMAIE, YP<0.05.
Note: Compared with sham group, YP<0.01, 2P<0.05compared with model
group, ?P<0.05.

2.2 MR EIRIT R NF-xB & H £k 55400

ERF AR LR, ARk 4] NF-«xB
EASEYYEZ(P<0.01 5 0.05); SR
B, M4 NF«xB EESEBD, ZFA50
275 Y (P<0.05). Western blot £ 53 B Ml iz g 410
il SAH 52 ff) NF-xB &[5 & 13 hn . 25 5K 0L 1

TS BN R Al

NF-kB p65 | i

08p )
£ £ oo}
g‘_:g 04F
0.0 T
T AU BUNA b B2
1 Western blot #-7# & 3 %t SAH & NF-xB & A %k ik

i % v
SEFARALLE, "P<0.01, PP<0.05; SEALLLE, YP<0.05.
Fig. 1 The effect of naringin on NF-kB protein after SAH

by Western blot
Compared with sham group, "P<0.01, ?P<0.05; compared with model
group, P<0.05.
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2.3 MRS XS SAH KN Rz B/ 5 4 A A
SR T 5 240 PR 1 2

T 2H 2 G 9% AR AL (1 77243 S FH Tha-1 Al
GFAP Fric /N i J5 4 B A0 52 700 Jie ot 4 e, L 22 A 13z
X 2 FgifgriEm. SRER, SHEFARA
P, SAH BEAEVE10 /)N i o 41 i Fn A 72 e Ji 24
M %, Z5A50T %R L (P<0.01), iR §E
S EE AN SAH 1D AR /0N i 5T 240 PR R R T I I 4 e
FI0E, B Tba-1 1 GEAP BH A A 40 i 5 2 8 .
A b, B W ZE R (P<0.05), 450K
2 FIER 2,

R 2 M SAH JE A BT A R 4 L A/ JE R 4
ik &b A

Tab. 2 The effect of narining on the expression of GFAP
and Iba-1

H 5 Iba-1 GFAP
BRFRHA 4.67+0.45 7.08+0.36
[T 13.32+0.83" 20.78+0.67"
i AR 8.45+0.767% 14.45+0.56”

E: SEFRAKE, VP<0.01, PP<0.05; SHBALE, YP<0.05.
Note: Compared with sham group, "P<0.01, ?P<0.05; compared with
model group, *P<0.05.
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B2 %% % k£ (200X)

Fig. 2 Immunofluorescence staining(200X)
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FeAFRE I IR SAH S N Western
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TP 96 TR U B RE A A SAH KRR
5 7N o 44 L R 2 TP 2 I 400 B PR S o

RRE SN AL SAH J& 51 R S PE i 15347 1) 3 2195
HEPR 25 o NF-xB X H S8R0 % R i A OC R 7 1R
R BT - 7E IE 4L 2R NF-«B {77E
Tafut, MNHAZB B REE NF-«B #
i, B MR B, T 2R R
KT 3E4k, P aHE ICAM-1. 5% iNOS,
COX-2, TNF-a, IL-1p F11L-6 %%. AW ER,
NF-kB & AL BE L 500 4> JREARSGIE R =4,
R, #5645 L] NF-xB HITE4L, stAsis A 3L
(R4 SAH 5 1) 8 RE M. o

At Bz EF & — B AT AR % A 55 7K SR R B L
KEMWEY), =—MAENE BEERA, BF
PUAMFIPL R E R, B8 B B2 B Re 0% 28 Bk I ik
Bk, Yu 25OV T, iR LR AR 2 SR NS
B LR ANHBE 5+, Rl FH 1k NF-«xB A
MAPK & 5 i % #3546, DL TNF-o A
IL-6mRNA 7K 3R A AR (1 (19 40, 15t B Al iz
HIBIERIFRAEH . RAZA PR Fhh B H R 97 K
B Je A L PR 0 i B B e P
R RAMALIIRE, I HAe i NF-«xB /i 31 20 X
PR IEM AR E R o BRI Al FH6 97 2L 2 R 5 |
2 10K R B & B B e YT AT Fe R B,
£ SAH R R R, Al R @i 932> NF-xB )
FIEMH T SAH 5 KM R AR S A 28
JCIT .

CERFFRIL, SAH fE5| A MR F L,
b T (AT 98 5 DR R ORI PR ) e 58 - 4E 5 SAHL ik g
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SR/ N BT EE, HEME HMGB1 A6 73
T 51K B AL S S ™ AT R IR, A
T AE U S0 1R 900 ) 2 TR o 4 6 AR 7 J S 4 L FD 35
I, UER T Al R RESN ] SAH J5 I 4143 SOE SN o

25 LR, il B A A NF-«B S AL
SAH Ji JERE SN, Y/ b S TR 5T 4 /0N 2 ot 24
ORI AN RAAY N NI e P G 28 7S A (B E 2
WEFATRDI R B BT SAH A B S I RVE YT 42
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