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FHE, FHA, FoOm, kEEN GE
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[(FE] B R EES T s B 25406 T tE AL . ik 54 2 SD K ALY AR
FR, BRI AN, HA18 R, BAM | HEAEEFEA KRR A LA ER KR P 3 ki
EE T fuskh FREEIZMGER, BFRABRRBEAZEII LA RERALEAE A, ZATHEHLE2h T4 TR,
BF RAFe R AL T AR LK I0mlkg #F , AEHBEEBEML TR BN 3. 69 (kgd) #EF.
ZWMBHER IR, £ TR, KAKRONZIAREESHIFS (nNSS) ., # A £ Ist K KAP 2 E42 F #4738
#r; R TUNEL F#40 K R4 f R w20 27 0 I8 T 0L, KA Western blot J24 M I8 22 Bel-2 A8 % X &K &
(Bax). B#k&@fE-2 &AW (Bel-2), AAZTHFFHEE (NeuN) #4835 £ 3L F; Real-Time PCR A& ]
o R B LR A R R AR % BT A A AR R F 2a (elF2a). & & 808 RNA A A JT M igss (PERK). A
JRR R F R F (CHOP) ., # 3% E R T 4(ATF4) ., % #4985 & & 78 (GRP78) # mRNA & ik ; Western
blot 7% 44 &k dn. X fm 2042 ATF4, CHOP. PERK. elF2a. BFERALAAZ A WAL H BT 20k (p-elF2a) . #RBR
W& & B RNA AF R Wi # (p-PERK) &G ey Rk R-F., R 5B F Rarks, A4 KK mNSS#F
S, HATYEHNG, RO REASMILA T E, BaxFE G KA A F, Bel-2 & NeuN & & & ik AL (P<
0.01); %o X 4042 % GRP78. PERK. elF2a. CHOP. ATF4 mRNA 4t &, CHOP. ATF4 % & %k ik &
p-PERK/PERK. p-elF2a/elF2a A 7R 7t & (P<0.01), HAEAIZAL4R, AR BRLZE KR iR &35 AR 3 9
RHE (P<0.058P<0.01), 5 ASHAREHE T @ 3] R P R, Mif 396 i B fo 4 45 )G A 22 4m
AT, #tmEERIE S BRI
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1 #R5H*
1.1 4

SPF 2 I P SD KR 54 H, 3 A, K&
(260+20) g, LEHT3E LI SYAT IR DT R4
fit, LY A KIS SCXK (I1) 2012-0002,
) % T v B8 24 R 2R 5L e 3 ) ol SPE KB
By, SER s AT IE S - SYXK ([ ) 2014-0005
1.2 %4

FERERER I TR (1 g ORI FIA S FAE252 ¢,
fit: 20160809) HitEEE b B 25 KAE R o — AR
PRI SHIE S N 0% SN 2 5 A = R BN o N
HE o KRB, HFIN10:3:3:3:2:
3o MREETIADTIEAEA P, A I R A A v
3.6 g (kg-d) HEATIHEK
1.3 EZ&ZEXAE5E

BRIk B AZ AR YR UG T 20 BTIR (p-elF2a,
45 3398) . HEEZAYEGH T 20 (elF2a, H7
51 2103) ., IS RNA BN R N A (PERK,
P25 3192) . WEIR AL AR MU RNA RE PN 5T 0 i it
(p-PERK, w5 3179) . B -actin $L T’ (1’5
4970), CSTZywE]; PIJ5T IR 1 % s [ F (CHOP,
525 BS1136) . #AgHEI 1941178 (GRP78, 1%
5 BS1154) . Bel2 M1 X X EHH (Bax, %5 :
BS2538), Bioworld Technology 2 7] 5 B K E2 4l fifd
J-2 3 (Bel-2, %5 . ab59348) . % SE¥iE A
T4 (ATF4, 155 . abl184909), Abcam /A w];
Zour S EMA (NeuN, 75 . MAB377), Milli-
pore A1) ; HRPAS G IIFH IR IG (115 : S0101) .
HRPZ G RILR 1gG (575 : S0100), Jb5T =% fHF]
R RARANF; 4% Z R (185 G1101),
R FELE IR AR A BR A R TUNEL 25 &
R G002-1-1), m s @B EMHIFET; Trizol
A (75 15596026) , Ambion 23 # ; First
strand ¢cDNA Synthsis it F & (%5 . K1626) ,
Thermo Scientific 2 & ; RIPA i &k (1] 5 .
P0013B), $EARAEMHEAARAF .

S22 6 22 ' PCRAY (AppLiedBiosystems 23
Al, A5 ABI7900) ; #EM AR T RS0 (Bio-
Rad /A #], KIS . ChemiDoc XRS+); B %GRk
b5 (B Leica/Aw], Bl%: DMi8); #.0o#HL (Ep-
pendorf 23 @, AU . Centrifuge 5418R) ; Hi Ik %
(ZEE Bio Rad A ), #lS. PowerPac Basic),

1.4 #HEL5LH

54 2 SD KR BEHLEC 7 R E 0 W IRFAR
. BIAVA . REREAEACURIAL, R4 18 H . B
2 FERSEEA ORI K RS ISR [10] SEAT 2200
IRk v 2y ik BEL 25 PR 1 3 A o ik st P98 3 400 40
BAL, FRHAT 12 h AR ARER K, KRS T 10% 7K
AW (3.5 ml/kg) JES RS . S5090 I w5 A 21
Je . BlPE S B R R SRS K . BN B ik A A B
ik, P Zete NSRS A, T 25T P8 2l ki AR v
gl bk, 2 h Rl T o i S0 B PR RE
LS . T ARABRAIE AL SN LR AR R
HIZH

BHT ARG 2 h TG T3, R TR FIAR A
HLETHEBERK 10 ml/kg#EH , 254l NI RS
BRI R T RGBSR B UKL R 3.6 of (kg d) T
B, WRH 1K, %EET R,
1.5 WERIEAR B T ik
1.5.1 REAAZATAFEN BEHE 7RG KRB
Rt 2Dy fe it B2 B P20 (mNSS) M 3P4 K R A
ZUIRE, SR FE MRS R RUR 2 R
PVFEor o BEASEE . BUR ST 4 30 emx20 emX
Lem MR, Pitkihsk B8, M h30°, K RERE
TWARTF AL, 24K BE S5 A k25 1) A 5] A2
e, A HOREIME 100, Gt im A s, A
WG A o33 A 3 R =1 A i R 10
100%
1.5.2 TUNEL 34| £ o X fis 28 27 ¥ 20 i 08 =
W AT R EEVE IS R BRURR TR WS B, 4 4R
REHLEL 7R IE R 6 L, TR X A1 4L, 4% %
BRHREEE . N2 mm EEWHSY T (—%
Yi6 ), AEAHE, #%08 TUNEL R & i k17
YRR TR . TUNEL %68 25 005 i 4t 2¢ Y6 i
KR, PO R MBS RIC %, B
5 A A S BT IC 5 TUNEL e (5, (Z%() BHbE
ML, JETEAME TR, QI T R =R
i 50/ 40 e . 5 100%
1.5.3 Western blot 34| & dn [X s 28 22 F 2m L )
THXEG R AT REEME R BUREE S Wk B
Jili, & dH R HIBEALE 7 6 H, U100 mg ik
I DX L 2300 1 ml 2406 28 v, F oK b 50 0% S g
30 min, 4 °C. 12000 r/min (E5.0>2F45 8 cm) B0
15 min, B, BGEREE EFE, £ SDS-PAGE
HLUK 73 B, HLFG 2 BRSO R PVDF B |, 23 il 4%
FEFE A Bax. Bel-2 &2 NeuN itk , 1b2F & O6)E i
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18 o W FHEEIE AR 53 BT 2 Ge X 4238 88 1 DX 20 A A
T-AIE 8 H Bax. Bel-2 & NeuN HE47 B4 6% B (H
G301 .
1.5.4 Real-Time PCR =45 £ o X fH 20 2% % R i
W B R AR B &G R Ak B F mRNA &k 17
J2E P JE R BRURR B SS TSk BU , 25 Rl 6 R
R 100mg B 1L XA 2H 21, i A 1ml Trizol {71 2]
W, PEHUE RNA. ] First strand ¢cDNA Synthsis
R B TS S I VAR H cDNA SR H AL
HATPCRY 4, YK/ R . 50 CHAA 2 min,
95 CHI#A 10 min, 95 CAEME15s, 60 CiR K305,
60 CHEM130 s, 40 MEF. R 2™ IHREED
[ ATF4. CHOP., GRP78. PERK. elF2a f{JAHN}
Fikm, slWHAETAY TR (1) BOARA
A A RRAE . ATF4: L3 5-AGG TGTTCCTCGTG-
GTTC-3", F i 5'-CCTAGTAGCTGCTGTCTTGTT-3",
130 bp; CHOP: I % 5'-CCTCGCTCTCCAGATTC-
CA-3", N ¥t 5'-CTCCTGCTCCTTCTCCTTCA-3', 141
bp;GRP78: %5 -GAGCTGGTTCTGCTTGATGTG-
3', T 5'-TCGTTCACCTTCGTAGACCTT-3', 174
bp; PERK: [i#5'-GGAAGGTCATGGCGTTTA-3',
T W 5'-ATCGTCGGCAGAGGAATA-3", 337 bp;
elF2a: | %% 5-GTTGGTGCTGAAGGAGTGGT-3',
T 5'-GCTGGTTGAGTGGAAAGAGC-3", 148 bp;
GAPDH: I % 5'-ACGGCAAGTTCAACGGCACAG-
3', T % 5'-GAAGACGCCAGTAGACTCCACGAC-3',
149 bp.
1.5.5 Western blot 34| & fn X i 2022 F A it W
REARFTEEOREAEAR TR AL R
L5396 HRRL, HL100 mg Gk I X A 2 28 i
1 ml Z40# % vp B, F UK E21 3 240# 30 min, 4 °C.
12 000 r/min (B0 2F4R 8 em) B> 15 min, HL I
W, BUGEEA R, 2 SDS-PAGE HLIK/M &, HL
e 2 [ A R R PVDF B 1, 20 BIFE AR e A 2
AR, ek UG . N FHEER AL 51T 7
g5 % 2% 32 X p-elF2a, elF2a, p-PERK,
PERK. CHOP. ATF4 £ [T BB B T
1.6 %it#siE

K HI SPSS 20. 0 #AF AT 1500, ABEREEL
WG IES A, B HREZE (Fxs) £
N, AT Z AR R T 2500, T ESTE S AT
Z 43 3% A LSD 1 Games-Howell K K . P<<0. 05
ForEREAGIFEE L

2 H#R
2.1 XK FAAZI ALK

F1R, SEFRA LR, BRI KR mNSS
Wy, HmanFEhAE, EREAgSItEE X
(P<<0.01); SEIRIZ LA, A HEEEA R 41 KRR
mNSSTF4r . Fe A /R BRI, 2R HEA%
R (P<0.01).

1 UK aNSSTED HFEMAE R (3+s)

2 51 BAL  mNSSPFMor  HAEITHI%
BFRA 18 0 0
FEAIZH 18 9.00+1.48”  75.009. 05"
R REHERAURL 21 18 5.83+1.90"  60.00+11.28"

VE: mNSS, B RMZE T RE BB RE A .

a) SERFARLAELE, P<0.01; b) SHEELHAE, P<0.01.
2.2 B4R R e X In4A 4248 e R bk

TR, SHFARAML, HBAIZ KRS X
M H AR AP TR e T, ZR B AR X
(P<<0.01); SEIRIZ LA, A MEEA IR 41 KRR
BRI DX G ZH AR ML TR I R R R, 2R BA ST
R (P<0.01),

F2 HKARREUMXBGALMAIHT R LR (7s)

251 LB AL T2 /%
FAL 6 8.12+1.01
AL 6 41.71+5. 19"
R A R 20 6 24. 13+5.91”

TE: a) SRTARAILE, P<0.01; b) SHBHILE, P<
0.01,
2.3 BRMKREMRX AL P Bax. Bel-2 & NeuN
A A AR

23, SIRTARAE, BAIZH R BB X
i ZH 2R Bax S8 15 FF i, Bel-2 & NeuN #E &
KREAR, ZRBASIHFE L (P<0.01); S5
RUZH LA, R R BUBORE 20 R BBk 11X fiki 2 21
Bax 1 1 2K F MK, Bel-2 & NeuN 2K (£ 1k 7,
ZRBAAGFE L (P<0.058,P<0.01), %4l

F3 UK ESM XKL Bax . Bel-2
JeNeuN# HFRIB AL (BUMGHEEE(E, w+s)

25 AL NeuN Bax Bel-2
e FALH 6 1.00£0.09  1.00+0.24  1.00%0.20
RiAIZH 6 0. 14+0. 05" 2.84+0.49" 0. 65+0. 09"
FEAREERONIRIZL 6 0.93+0. 16" 1.37+0.29" 0. 82=+0. 26"

IE: NeuN,MAETCR R ; Bax,Bel-2HOCXHE 5 Bel-2,
B itk L 20 LR -2 BE A

a) SHPRALE, P<0.01; b) SHEAE, P<0.01;
o) SRR LEE, P<0.05,
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B-actin

ivkzﬁ ﬁiéﬁ E&ﬁ&ﬁﬁ‘%ﬁ
: NeuN, MZICRERAZMET; Bax, Bel-2
MEXHM; Bel-2, BkEAMR-2 3L,
Bl 1 54K B X i H 24 Bax . Bel-2
Je NeuN 2 F HL VK €]
2.4 AR R X EHELE AR A REE KR E
F G B AR % B -F mRNA & GA i
K4, HERTFARAE, BAAH KRG X
fixi 40 22 ¥ GRP78., PERK. elF2a, CHOP, ATF4
mRNA T+, ZRHA5%#E L (P<0.01);
SRRV P, AR AR SUREZH R BR R i DX fik 26 21
1 GRP78. PERK. elF2a, CHOP, ATF4 mRNA
T, ZRHEAZIFE (P<0.01).
2.5 BARKRKSARXEMEL AT LZLR RIS
Ea R AR BT R G R
AT ABEIR AR R B S S Y Fe i R
78 PERK J elF2a B IR AL R FIOK P R 58, SR
FARA A, AARVZH IR Uk i X ik 20 2 CHOP
ATF4 75 115835 & p-PERK/PERK . p-elF2a/elF2a &

TUZH PAE, A AR R S UL 2 A BB I X iy &4 23
CHOP. ATF4 7% 1335 & p-PERK/PERK . p-elF2a/
ell2a (HI TR, ZRBEASIE X (P<0.05
o P<0.01) . 45 41K BB X i 41 21 p-PERK
PERK. p-elF2a. elF2a, CHOP, ATF4 # 4 A ik
o mIlE 2, K3,

“ - -— p-elF2a
m e]:qu
S S S PERK
-
|2 ¥ a
_ ﬂﬁa(:tin

BTFAE SR EREHERE

I pelF2o, BEMRALIEA VG F 20; elF2a,
HA YR IGIN T 205 p-PERK, BEER 1L B8 RNA #E
PN P 5 ;. PERK, 28 I RN A AE P 5T I it

B2 4k Bk X i Zh 2L p-PERK . PERK
p-elF2a, elF2c 2 [ LYK

BFAE B EREEENE

H: CHOP, P95t IR FG S R 7 5 ATV4, 3 St 7 4.
B3 4K RUBkILIX i ZH 2R CHOP, ATF4

Biote, ZRHEASEE L (P<0.01); 5% LK
w4 AR BBON X AHL GRPT8 . PERK, elF2a, CHOP 2 ATF4 mRNA %1k Fbig (278 Fs)
21 5] LAk GRP78 PERK ell2a CHOP ATF4
fRFAL 6 1. 0420. 27 1. 06+0. 17 1.010. 07 1. 06+0. 07 1.010. 07
BRI 2 6 2. 100. 19 2.22+0. 29" 1.270. 10" 1. 900. 10” 2.29+0. 30"
AR BURL 2 6 1. 01+0. 09"’ 1.56+0. 13" 1. 06+0. 06" 1. 14£0. 09" 1. 49+0. 14"

. GRP7S, Fi%HEiay
ATF4, 568G K+ 4,
a) SEFAR4LLE, P<0.01; b) HHEMHE, P<0.01,

YA 78; PERK, 7 LMK RNA BEPY 5 R ; elF2o, EAZEWRIEBA T 20; CHOP, PN JT M5 14 5 15

x5 BHRBRBN X IKHLD p-PERK/PERK . p-elF2a/elF2ac, CHOP. ATF4ZEIFRIBILE (BUEHEE, txs)

415 AL CHOP ATF4 p-elF2a/elF2a p-PERK/PERK
BFARL 6 1. 010. 24 1. 000. 20 1.010. 14 1. 000. 20
ik 6 4. 48+0. 49" 4. 16+0. 09" 2.28+0. 34" 1. 67+0. 19"
R AR BURL 21 6 1. 51+0. 29" 1.510. 29" 1. 08+0. 09" 1.29+0. 10°)

TE: prelF2a, BRRRALEREWIRIAINT 205 elF2a, HAZAYELGN

F2a; p-PERK, WEERILEE S RNA FEN RN ; PERK, EH

AT RNA R 3 ; CHOP, RIS ERE 75 ATF4, B RiG AT 4.

a) SEFARLALE, P<0.01; b) SR i, P<0.01;

¢) SR IR, P<0.05,
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Joik H ESI, HIRHLZ A 5 . 45 BB |
KR FR o KGR HEA 17 B ARG A B R ALK A
BRI Mk B UFER R T #
WL, BIFRAES . REm bk . B IRR, HATEFIE
AL FRIMPAZE . SUBHIEVE, PRZY A, AR LA
WA, KRGS, (AR, BRI .
R FRHLTE, A B FHAS LI, B 2S5 DA
Al HRAMRRE A, HANEZ ., LA,
FEOSCRR , A, &7 ezsamE . Mk
2R, IEREG RS BOARERZERT AN 2 L kR
FZWl. ALREER R, SRFARALE,
R K B mNSSPEA . S A R, &tk
FEA IR T 15 mNSS 43 . 55 A 1 43 R34 0H 1 %
fi%; TUNEL Y25 IR R, A2 K B s i ]
S ZA MR T ORAS, RS AR A R nT 20
P T, FEARANARE T3, [RIRRE MR AR 18
AEfE L 8 R U 2 21 ik 28 T AR A ) NeuN 28 [ 3R
K, P RAEREREA U B AT RO g il -
405

A SCHER U HGE NN R T &
S5 2 e /P T A 05 75 S 1 00 A T B AL
il PR AT ZFh DI RER iR, b SRR
FUR 3 WA AR TR I A L s 5 O T T8, R AEDITE
BERFAT 2 SEON RN 7 AT SR RV AR S
PWE NN IIEE, — BHUARR AN, K37
SRR A 3, AN s R AL BN
i G AN W | N e % 11| s TR
GRP78 L 152 PN Jot [ by i & AR AR s o 1IE# RS
T, GRP78 LR £ ¥ X 5 PERK % 45 & 1F —
B ENTE MRS T, RIS EAEN T
R HEFL, GRP78 ML PERK /35, JF 5% PERK
KB FJE, BN A PERK 50 AT
BEARN, Rk elF2a HBEIRIL, FFELTE ATF4
(IRERETEBIPE . ATF4 S R385
Mok, AR E SRR . AR RN . )
VRS2 I R, 115 300 1) PR JBE ) o 5T R A 1 4
WA s A7 K R Ah T R HORAS , ATR W 25 3407
YR T-E CHOP Ay &L 7, CHOP S A%
SO H MM T R EE ISR —, ALE T
ZAPHCE T ARSI T L U Bel-2 . Bax [ AR
WM Y AR SR BN, AR A R

AT 3 AR A e P Y 483 4 A LB o X iy &4 40
GRP78. PERK. elF2a. CHOP. ATF4 mRNA 3%
ik, VIR p-PERK. p-elF2a. CHOP., ATF4 %K1
ik, [EIE R R 32 8 Bax, 1 Bel-2 f R 1 3
SZ N (111 A T 1 R 97y i v = 5 1 A
i 5 PERK-ATF4-CHOP 38 [ 4 240 P o 0 1 384
T K A5 A e PR Y B E

ZE TR, RS ASUR Xof A St 10 P A 6 4
BA R ecE e, HAERIALE AT fg 5 30 i 28
2L rb PN 5 P 7 SRR S U T3 A O . AR ST Y
5 PR 7 SO A A A A SR ) M FH AL AT T W20 4
T, ARG SR MIRIFSE Aok IR S5 530 B AL B i —
A MU GG RE A 0T X b 28 O (R 25 LR,
Il PRIA 7 PR AR A
Higt
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Effects of Gualou Guizhi Granules (FF#:8%%.) on Endoplasmic Reticulum Stress and Apoptosis in Brain
Tissue of the Cerebral Ischemic Area of Cerebral Ischemia-reperfusion Injury Model Rats

LUO Shuping, FANG Yaling, CHANG Xiaona, ZHANG Yugin, CHU Kedan

Pharmacy School, Fujian University of Traditional Chinese Medicine, Fuzhou, 350122

ABSTRACT Objective To investigate the possible mechanism of Gualou Guizhi Granules (K PEH:AFik:, GGG)
in the treatment of cerebral ischemia-reperfusion injury (CI-RI). Methods Fifty-four SD rats were randomized into
sham-operation group, model group and GGG group, with 18 rats in each group. The CI-RI model was established in
the model group and the CI-RI group with thread occlusion to induce middle cerebral artery occlusion (MCAQ), while
thread occlusion was not performed in the sham operation group. Two hours after the modelling, the sham operation
group and the model group were given normal saline (10 ml/kg) by gavage, and the GGG group was administered with
GGG 3.6 g/(kg-d) by gavage; the interventions in all the groups were given once daily for seven consecutive days.
The modified neurological severity score (mNSS) and rotation angle test were used to assess the neurological damage
in rats. TUNEL method was used to detect cell apoptosis in the brain tissue of the ischemic area, and Western blot
was used to detect the relative expression of B lymphoma-2 gene (Bcl-2) related X protein (Bax), Bcl-2 and neuron
specific nuclear protein (NeuN) in brain tissue. Real-Time PCR method was used to detect mRNA expressions of en-
doplasmic reticulum stress-related factors in the ischemic zone including eukaryotic initiation factor 2a (elF2a), pro-
tein kinase RNA-like endoplasmic reticulum kinase (PERK) , endoplasmic reticulum-derived transcription factor
(CHOP) , activator of transcription 4 (ATF4) and glucose regulatory protein 78 (GRP78). Western blot was used to
detect the protein expressions of ATF4, CHOP, PERK, elF2a, phosphorylated elF2a (p-elF2a) and phosphorylated
PERK (p-PERK) in the ischemic brain tissue of rats. Results Compared to those of the sham operation group, the
mNSS score and the rotation angle rate of the model group increased ; the apoptosis rate and the Bax protein expression
in the brain tissue of the ischemic area increased; the Bcl-2 and NeuN protein expression decreased (P<<0.01) ; the
mRNA expressions of GRP78, PERK, elk2a, CHOP, ATF4, the protein expressions of CHOP and ATF4, and the
value of p-PERK/PERK and p-elF2a/elF2a all increased (P<<0.01). Compared to those of the model group, all the
above indicators of the GGG group were significantly improved (P<<0. 05 or P<<0.01). Conclusion GGG can in-
hibit the endoplasmic reticulum stress, thereby inhibiting neuronal apoptosis after cerebral ischemia injury and then
preventing the occurrence of CI-RI.
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