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[(HZE)] B FiTHSATE2MERL KA Z ARG RIPERAZARENS, FiE H48 R4t
BEAMEVESD K A M AR F R BER 20 72 3 KA H,S FHI., KA AR Longa ik 4l & K R &1
FAR FEAER | SEBERT 25 min, H,S FRLAL T HEAEE 4 NaHS 28 pmol/kg, A3 KM TE AL ILK,
SR FHEIGFARIE T2 h, T-E L AR KN AYZ R, K TTC & k4w A28 X R A% 5T @ 47,
TUNEL 3 #-m) &-28 K R 28 43 9 48 it 08 =+ 2L, Western blot 34 &40 K & Jii 48 4% % PI3K ., p-PI3K
Akt, p-Akt, Bel-2, Bax B g8 kik. R LHREAMA 43 & RMAR, HS T AKX RAb 25 fk 80
2R AL @A Ao fn LA TS EO AR, 2R AR FEL(P<0.05), SRR A AR LKA
AA¥e, H,S F#i4e K S ZL 48 F PI3K . Akt, Bel-2 % & 402 £k 34t & , M p-PI3K. p-Akt. Bax & & 48
R A FEH R, EFAALRTFELP <005, 18 HS T ALE i 49 h) PI3K/Akt 42 5 38 %4 fo i &
Bel-2/Bax o] , i, > &b s 5t K RUAR 58 @ AR B 40 8 T35 4L, IR AV 2 AL,
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Protective effect and mechanism of H,S on neurological function in rats with acute cerebral
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[ Abstract] Objective To investigate the protective effect of H,S on neurological function in rats with
acute cerebral infarction and the possible mechanism. Methods Totals of 48 healthy male SD rats were ran—
domly divided into sham operation group, model group, saline group and H,S intervention group. The model of
rat acute cerebral infarction was established by modified Longa method. 25 min before modeling, rats in the H,S
intervention group were given intraperitoneal injection of NaHS 28 w mol/kg, while in the saline group were giv—
en the same amount of saline. After awakening and 72 h after operation, the neurological defects in rats of each
group were evaluated. TTC staining was used to detect the cerebral infarct size in each group. TUNEL method was
used to detect the cell apoptosis in brain tissue in each group. Western blot was used to detect the expressions of
PI3K, p-PI3K, Akt, p—Akt, Bcl-2 and Bax proteins in the brain tissue. Results
group and the saline group, the neurological defect score, the area of cerebral infarction and the apoptotic index in

Compared with the model

brain tissue in H,S intervention group were decreased, the differences were statistically significant (P << 0.05). Com—
pared with the model group and the saline group, the relative expression levels of PI3K, Akt and Bel-2 proteins in
brain tissue in H,S intervention group were increased, while the relative expression levels of p—PI3K, p—Akt and Bax
proteins were decreased, the differences were statistically significant (P < 0.05). Conclusions H,S might change
the ratio of Bel-2/Bax by inhibiting PI3K/Akt signaling pathway to reduce cerebral infarct size and apoptosis in—
dex and protect neurological function in rats with acute cerebral infarction.
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1.1 ##

111 SEESENY)  SPF B RERENE SD K48 R, 6 JF
W4, M B (2204 20)g, W VAT R 48 SESR BP0 [ &
FAES: SCXK(#)2010-0002 1, 1A% T Frut 5 T,
H oK. ERIEFET d g, R B
FIEFENL o AR T AL AL | Az 2 3 /K 20 A H,S
FHid, FH12 1,

112 R A B4 NaHSI [ 3% [E Sigma A #,
2,3, 5-F b = 2K Y & ME(TTC) M B 3%
AMRESCO 2 &), OCT¥K % 1 7 40 3 7] ) [ 2%
SAKURA A 7], TUNEL 4 Ha 48 T2 ik 71 &0 Bk
28 RAEMEARA R ], G ok Bk e e L A
3- Wi (PI3K) 2 v BE LAk 8 H £ 11 CST A H], Rt
K EBERR A p—PI3K - 75 2 & £ [ B (Akt)« Bel-2 4H
KX M (Bax) 2 v FEPUIAIE H 3£ [H Santa Cruz A 7],
FH K R p-Akt 2 v BE B4R B 35 B SAB A A, R
PUKER Bel-2 55 BEpT AN B sQpUE L 4E 4P 4w,
HEIRE KM R 4000 H 2% E Bio-Rad A H

12 F&*

1.2.1 KR SEREIEAR IS & %S %30k [5]
HHA A R Longa V4] £ K B S R SER Y . R
R AR 4542 10 h, 3% 0.4 ml/100 g 7&K 19 R E %2
BN I R S BRI, AR T A, BRI,
SR LR 73 B, B S5 K Ao S Bl Bk S 2413 ik
FET PN Bh K 53 B 53 9K 3091 sl Rikaize 1o ity « £ B ik
g5 4L, TSRk IENs 2508 sh ke i, 20 3 ik
I XALBT—/NET, K MCAO K288 N, 17035 A 3 ik
feit, B Rm sk, XFRYN%E. KRG
Ji s CAH BURS #4122 BE | IR0 Horner fiE « 4 52 B X5 ] 67
T TR 38 S AU P 3 B T X 0 A P R A R
R R ASARE , S BR EARAS B K B, X %% 2 kAT
A CARIE S HREAR B AT . TR K RERAIE
AMCAO #4451, HA D IRFIBIAIA . A3 £hyK 40
H,S 1, H,S T 14 T BT 25 min4% 28 1 mol/kg
JIS sV 55 NaHS, Az B 3 /K 41 0] CARIRE 1 5 1R 48 T 45
BAEFEK,

122 FAHAKXRMEYRERIFEE I AR
ST R A FUR 5 72 h, $%# Zea—Longa #12 T e
BRARTE S ARAEHEAT IRAG 1 04, B 14, $RER
SN AT R AS B 56 41 R 5 243, 3% B0 B ) 3 0 4% B
3%, TSNS FREMIE 45, A RETE 2, BN
k. BHEEE 1~3 70 KRN, 500 F4 45y
MR, FEAN AR H KRR T .

1.2.3  TTC Y ik 24 4K R sE A TR
J& 72 h, FEARE I REEIRFE VAL IS, S 4LBENLE 6 X

KR TR DRI ) BT Sk b 2, BRSO 2 27, PR
T -20°CUKFEA R 15 min, BUH 585 /Nl S AR AL 106+
B2, W RDIRT AT &S Y6 By JEEZ)2 mm, BT
1% TTC I, BB T, 37°C/KIE 25 min. KH
Image pro Plus 6.0 &5 73 #r J 11 %o K fii 45 4 1D A7
AT 50 M1, 3RAS Mo 458 B T B L (%)= i A A6 s T AL/
i A S AR X 100% o

1.2.4  TUNEL A& ) 2% 41 K BRFi 25 293 b 40 A 0 T
B TARJE 72 h, EERAIREEIRFEEE WL 5, B
FAF R 6 ROKR, MREFARSE S5, BUN A2, FH
OCT VKR Y) B35 e, Ul s JEEEZ)6 um, K
PRS2 3R I 2 10 min, 85 E KOO
e AT AE B, NPT 22, %8 30 min, 7
GEIP, W NTAT i & 22 v, 37°CIEIRM & 1 h,
PBS Pt 3 4%, B4R 2 JE [ AN i 1 2 4% (1) PBS K
TEDOC BB NI TS, T8 140 M bl Je it
T f e NRENLTE B0 10 MLET, THEE TSRS
1.2.5 Western blot ¥ 6 2% 2H K B 2H 23 7 PI3K .
p—PI3K. Akt. p-Akt. Bel-2. Bax E A &L TAJG
72 h, TE#H 4 ThRE SRR FE VP AN S, B 2 R AR 1
6 H KB, BRIFEALFE 5, B S0 mg K FRATZE M K Ao
LR, BEE I, 0N B S B 5 T el R
R I 24, T 4°CF 13 000r/min B0 15 min, B
HY_F35, F BCA B RS W 771 %o A 1 a3 R A
BEATRLI . ARAE B O S RIS R, K A g
WIA, 99°C 34 5 min fi & A2V, #4T SDS-PAGE
B HLK, AR EPVDF iR L, 4°CFH 5% 4+ ik
R E A 120 min, ¥ — 1R PTUK R PI3K. p-PI3K.
Akt p-Akt Bax £ 5 FEHUAA S Tt K B Bel-2 B g
BEUAIMN (FBEEE1 1 500, 11200, 151000,
1:800, 1:1500, 1:1200), 4C FiL® 5, PBST
VeI 3 U B PN, =i T XM 60 min, PBST ¥
B3I, TN ECLAK 2% K HAk ke ' &2 B 15 min, 4
H&, FIH Image J B 53 #T 84 LA GAPDH BE N 2
2 3% 43 PI3K. p-PI3K. Akt. p-Akt. Bel-2. Bax &
FHXTRIA & .

13 %itF & RHISPSS 17.0 B #H4T G it 2
Mrs THEBORER 5 £ PR ZE (x = 5) Row, Z410A]
IR FH SR 25 7 Z2 40 AL TE) 7 15 LR LSD—¢
. PLP<0.05 NZERAFEE Lo

2 #R

21 BREKEZANZARBBAZE TS GE B
FARYL AL, A PR R KA HS T TR R A4 Th
REBRARE 205908 (0.13+0.05) 43, (2.37+0.77) 5%
(2.15+0.33) 20 F1 (1.32+0.15) 73, ZRA Gt X
(F=33.723, P<<0.01); WPIELEL, 5T ARALEL,
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R AR 3 2R 7K ZE AN HLS T 4K B A 42 T ik g
MR, ZRE S E (P <0.05),
SRR 2H A AR B R K2 B, HLS T4 K BRIl
REERIFE E P2 BRI, Z 7 A Guit 5 B X (P < 0.05).
22 BUAKAEAEL GG WLE 1A
B =) BT ARL BRI A KA HS T A
SUIFEZETIFR 5N 0, (29.5+3.7)%, (28.2+5.9)% FlI

(17.1£3.5)%, ZRA G5 L (F=72.756, P<0.01);

P L, SIRTFARA LR, BB, A Eh K4
H,S T FRE R BB AE I AR AR K, 2R Fiih 24w X
(P <0.05), SR FIA: 7 Eh /K 4 bb A, HLS Tl
K BMBEFETI AR AL /N, 22 538 G ik 5 3 (P < 0.05).
2.3 BLAKFSmLAR P anfe A e TLE2( LA
Wi =)o RFP AR AR A FE R /K 4R HLS T
2 K R A 2H 2 b At B R T R 04 o (1.8 4£0.3) %
(26.5£1.6)%, (25.7+1.4)% F1(12.0£0.6)%, %= 7 H
G it 27 X (F=656.686, P<<0.01); MM b, 518
FARA R, BRI A3 Eh /K ZH A H,S T 74 K iR
o 2H R Al B P T RR RO T, ERA SRR X
(P <0.05), SR AN EhKH HL e, H,S T4
KERMGH LA A T f 3G, ZRB RIS R
X (P<0.05).
24 ZMKF ML P PI3K, p-PI3K., Akt, p—Akt,
Bel-2.Bax & & & iAfgrbin WE 1. SEFARAM
b, AR | AR PR K 40 A0 HL,S - T2 K B i 2 23
PI3K. Akt Bel-2 £ AN R IA B35 FEAIC, T p-PI3K.
p—Akt. Bax £ AN KB &I, ZRA ST
2 (P <<0.05), SR AL S KA HEE, H,S
T 2H K BRI 4L 23 P PI3K . Akt Bel-2 25 (A6 6
K E TR, 1 p-PI3K. p—Akt. Bax & FH AN RiLF
BIREAR, 2 53598 St B (P < 0.05).
3 itig

SV A BEAE Sy ER T R IR T 5 5 B S B i
T, ATAERHRLI [A] A 5| AR I 2 ZAANRT E 453 47, S lim PR
O SRR 2 T, I AR A IR T B
RITFED, ZIRAET 2 2 AW TR, (HERE —H
R, 41880%, B EE I EEREDS. B
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FURH, AT 5 2 FE R St DI
Ky B RUARY P EE 0 OB FR K2 A AT 2 1)
=AY AU RAR N, SV R b R RN
SAL R BT SR 2 e T M 1SR
T R I 3 M SRR 5 4 1, AE R MR RO AH
SR BB R EE R E R, R,
Z 5T ZFME RGUEW M RE, TEE R KA
Z 3TN RAE R E T Y, AR AR R
Longa V2 il % 1 K RS iR AEEL AL, &5 R IR, 15
U 2H K B 22 T RE SR PR AR B 0 o S0 3 T v, K R
A5 Y, T AR S 25 3G 0, B2 7 B A a1 KBRS o
SO,

AW AEL T KB NaHS T Fl)5 , NaHS A& 4h
TEVE HLS BEORBR Ak 3R 1 —Ffr, 7R3 AT 23 25 H Na®
FHS, B )5 HS FIH 45 A A H,S. A4 R
s H,S TR K R A2 Th e S0 R B PF 2 B e A 2
AR 38 R 7K 2H B ARG« oA BB T AR O8N, 0 B HLS Al A
Rk D S B R FE AR A% 5 Rk /S B R AR TR o ASHIE 5T
SRR EoRN, BRI AR T R K 4K BRI 4 2 g A
oA BTy, AR A AL A L AR B AR UK 4L, HLS T
21 K R 2 2 v 20 R T AR B PRI, 5 P A
HE R 0 R 2EL 20 A 40 R T, T 48 T HLS T T U AT
AR I LY, D AR TR A

PI3K/AkE S IE B E NHUA N T Z AR S 58
%, FELH I GE PR PR R A b R R AR Y,
25 Foh IR 22 2 3005 PIBK/AK {5 5 I8 % )5, 35 4L 1) PI3K
KA BEREAY, TS Akt, R A BERE AL, A% A
057 2 #% 2 40 R, T e 0 R R T R 1 Bax R
T AR P T A Bel-2 %k, 24073% Bel-2/Bax -
AR T M AR R R R, R
P £5 7K ZH K B 2H 2 7 PI3K. Akt Bel-2 25 (A %)
Fi5 B IEAR, 11 p-PI3K. p—Akt. Bax & [ X} &
BB TR, VO KA SV I R FEI, AT A i i
15 PI3K/AKt 5 5 18 #%, £24072% Bel-2/Bax LU 115 5 4
ST R, TS T HS TGS, KR+
PI3K. Akt. Bel-2 8 FI AR XS R A B T i, T p-PI3K.
p—Akt. Bax £ A XS I8 SRR, 3275 HLS A fit il

1 VAKBKAL D PIBK, p-PI3K, Akt, p-Akt, Bcl-2, Bax EA R ZHILLE £ 5)

251 A PI3K p-PI3K Akt p-Akt Bel-2 Bax
BFARH 6 0.75+0.13 0.26 = 0.05 0.62 +0.08 0.40 = 0.06 0.81+0.12 0.33 +0.05
HEAIZH 6 0.32+0.14" 0.67 = 0.08" 0.31 +0.05" 0.720.11" 0.48 = 0.09" 0.76 +0.10"
HEPHER K 6 0.30+0.11" 0.690.11" 0.29 + 0.03" 0.75 +0.13" 0.50 = 0.10" 0.75 + 0.09"
H,S T i 6 0.57 +0.10™ 0.49 +0.10™ 0.50 +0.07™ 0.57 +0.09"™ 0.65 = 0.07" 0.54 +0.08"™
FE 10.316 31.863 88.440 30.826 13.741 35313
P1H <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

I SRTARAE aP < 0.05; S HEDP < 0.05; 5L HERKA HEL P < 0.05
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