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Effect of Gualou Guizhi Granule in Active Nrf2 Pathway and Alleviating Oxidative

Stress in Rats with Cerebral Ischemia-reperfusion Injury

ZHANG Yu-qin, LI Zhi, LI Huang , XU Wei, CHU Ke-dan, HUANG Ting-ting, LIN Yu"®
(School of Pharmacy, Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China)

[ Abstract | Objective: To investigate the protective effect of Gualou Guizhi granule on oxidative stress
and its molecular mechanism. Method: Magnetic resonance imaging ( MRI) was performed to measure cerebral
infarction area. The levels of reactive oxygen species ( ROS), malondialdehyde ( MDA ) activity and antioxidant
enzyme activities of superoxide dismutase (SOD) , catalase (CAT) and glutathione peroxidase ( GSH-Px) activity
were determined by respective kits. Meanwhile, Western blot and Real-time PCR were used to detect the protein
and gene expressions of NF-E2-related factor 2 ( Nrf2 ), heme oxygenase-1 ( HO-1), NAD (P) H:. quinone
oxidoreductase 1 (NQO1) and Kelch-like ECH-associated proteinl (Keapl). Result: Gualou Guizhi granule can
significantly reduce the area of cerebral infarction and the production of MDA and ROS (P <0.05), and increase
the activities of SOD, CAT and GSH-Px (P <0.01). In addition, Western blot and Real-time PCR showed that
Nif2, HO-1, Keapland NQOI mRNA and protein expressions were up-regulated (P <0.05) by Gualou Guizhi
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granule. Conclusion; Gualou Guizhi granule may inhibit oxidative stress by suppressing Nrf2 pathways in the rat

model with cerebral ischemia-reperfusion injury.
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FEBCH IALSL, ok F s B B Dl R AT AL, B3 REREER POR REAR
Eﬂ:ﬁ I% /il ;7%:2 %?F ,:P bﬂ /\ iﬁ % EE IE EAN Zk ,g—l ﬁfZ Table 3 Real-time PCR reaction system
s ’ T s 3

1000 x g#5-0 10 min, B 1 T, 42 1830 4 0 ) 5 il Bl
ﬁ;g}g&*ﬁmu;ﬁ\: IZFI ROS ZKEF‘ , MDA /E‘T% , SOD , CAT 7T:ﬂ Power SYBR Green PCR Master Mix(2 x ) 10

. Reverse primer(600 ) 2
GSH-Px {ﬁ rét ° Forward primer(600 ) 2
2.5 SEEf %G E B PCR (Real-time PCR) 5 5 i Template 1
Nrf2 ,HO—] ,Keapl & NQOI mRNA EI’(J i’%i)l Nuclease-free water 5

Total Volume 20

2.5.1 RSN SR trizol I $R UM 2H 21 B
RNA,UFEA RNA 2 g $% B8 00 % 55 105 & 15 A 43
W IRIEAT WG S W SRR R LR 1

x1 FHRREER

Table 1 Reverse transcriptional reaction system

w7 /L
Template RNA X
Oligo(dT) 4 Primer 1
5 x Reaction Buffer 4
Ribolock™ RNase Inhibitor(20 U-uL™") 1
10 mmol-L~" dNTP mix 1
Reverse Aid™ M-MuLV Reverse Transcriptase (200 U-ML" ) 1
Water, Nuclease-Free 12 —x

2.5.2 Real-time PCR LM 4 HEEH K59
T LW T AW TEARA R AR, B iR 5
WA FR JFI L 2. # IR &l 20 wL iy
HARZR WL FE 3, LA, DL B-actin NS FEN,
2748 mRNA A %Kik, cDNA 4R %)
FHICFE R 43 0 64T PCR 973G, 3 4544 95 C , Fil 4B
£ 2 min,95 CA5M: 10 s,k 58 °C 10 s,72 C FEAifi
30 s, 3t 40 AN EFF .

x2 ZHRHEXSIMEN

Table 2 Experiment related primer sequence

Elk7 KB /bp Fr 31

Nrf2 96 F i 5'-ACACGGTCCACAGCTCATC-3'
N 5'-TGCCTCCAAAGTATGTCAATCA-3'
HO-1 185 37 5'-ATGCCGGGTCAGGTACTCAG-3'
N 5'-GGCGGTCTTAGCCTCTTCTGT-3'
Keapl 66 i 5'-GGGCTCCCCTACAGCCAAG-3'
N 5'-TGGGGTTCCAGAAGATAAGC-3'
NQO1 170 137 5'-GGAAATGATGGATTGAAGT-3'
NUiF 5'-ATGGTCGGCAGAAGAGC-3'
B-actin 150 i# 5'-GTCCCAGTTGGTGACGATGC-3'

T 5'-CCGTCTTCCCCTCCATCG-3'

2.6 HEHMPELID ( Western blot) K Nef2 , HO-

1,Keapl & NQOI Z I RL H& 1% PMSF 1)

B LW R U 2 2R b SR, JF AR BCA BRI
<114 -

R A F & A 12% &I Ik or 5, i,
KBS T E PR —$0(1:1000) 4 C
WEE LK, BERA iR B, RS 1 h %
VL TEREZ K ECL 52 W0 hn 21 B9 2 (1 I,
1 min, 5850 B 45, B, BRI USR5 41 IR JF
I IR 8 TR 3 A 0 20 B 2% R0 2 1 RH X 36 3k
i, Horh D Beactin NS EF IR HREA S
MNZ W HE

2.7 Giilerd: RAH SPSS 18.0 it #i Stk
ZERRM v s o, MM 22 R RHBNER T 2%
(one-way ANOVA) 73, DA P <0.05 I\ NEFA ST
3 R

3.1 AEBSEERUMURL X K BN BESEAR B e 5
T AL e, 3 A 5 KBRS IR 1) T AR A T AR I
(P <0.05), A&MAHBBURLZH 588 20 L, KB
) R A AT AR BRI S s/, H B A B 22 7 (P <
0.05), WK 1,%4,

BRFAR4
B 1 5 AL R oK BR B4 JE R #R A9 B I ( MRT)
Fig. 1 Effect of Gualou Guizhi granule on cerebral infarct volume

(MRI)

BRI R R RN 41

R4 EEESBRXKRMEREROIZIE (x5, =10)
Table 4 Effect of Gualou Guizhi granule on cerebral infarct

volume(x +s,n=10)

415 7 Ing 41 5 1 A %
[EEN - 0
T A - 58.226 +8.8"
i A% e B L 3.6 grkg ™' -d ™! 35.169 +5.2%

e HIRF AR P <0.01; SHMA ED P<0.05,

3.2 KR ARAEBCRURL X R B 2 21 MDA & &
ROS,SOD, CAT il GSH-Px 3% Hmy#m  S#EFA
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2 oA, BT A ik 21 21 SOD, CAT il GSH-Px {f )
BFEBFEM (P <0.05), MDA & i, ROS i ¥£ i 3% 7t
55 5 T A R R S JBORE T U, il 4 21 rp SOD, CAT Al

GSH-Px {f J1 ¥ 7175 , MDA & fi , ROS 7 ¥ 1 2 [ i
(P<0.05), %S5,
3.3 G AR AR A ORI 41 41 R N2, HO-1 , Keap1

RS ERERBRNXRREEARH MDA £ 8,ROS,SOD,CAT 1 GSH-Px iFAM M (5 £5,n =10)

Table 5 Effect of Gualou Guizhi granule on MDA content vitality of ROS, SOD, CAT and GSH-Px in brain tissue(x +s,n =10)

251 /g kg™ MDA/ pmol - g ™' ROS/% SOD /U+mg ™' CAT/pmol-g ™! GSH-Px/pmol - L~
15 F A - 8.739 0. 36 100.023 +11.2  37.300 £4.25 356.518 +4.52 66.510 +4.52
15 - 43.106 +2.37" 206. 520 +24.25" 20.032 +3.24" 27.982 +5.85" 25.892 +5.85"
7% B R A TURL 3.6 24.210 = 1. 49% 162.531 +16.8%  25.344 +2.58%  126. 668 +5. 85 56. 668 +5. 85

B HRF AR P <0.01; GERA Y P<0.05,7 P<0.01(F6 ),

J NQOI mRNA fyikgm  S5RF R4 L, B
FIZH Nrf2 , HO-1, Keapl A NQO1 Z: [K AH %F 2 5 I
5,  HAHBMSEIT22E% (P <0.05), AL

R 6 AEREER MK Nrf2, HO-1,Keapl % NQO1 mRNA #§3¢ 5 i

R 2 5 455 780 20 A 1L, Nef2, HO-1, Keapl K NQOI
SEART R AT, B A B EEZE R (P <0.05,
P<0.01), WLFE6,

IR (% 5,0 =3)

Table 6 Effect of Gualou Guizhi granule on relative mRNA expressions of Nrf2, HO-1, Keapl and NQO1(x +s,n=3)

21 51 F 4/ g kg ! Nrf2 HO-1 Keapl NQO1
BFA - 1.00 +0.03 1.00 0. 04 1.00 £0. 05 1.00 £0. 02
[ - 0.42 +0.03" 0.52 £0.03" 0.45 £0.02" 0.23 +0.02"
il R A R 3.6 0.79 0. 05% 0. 65 £0.03% 0. 60 +0.04% 0.37 20. 04%

3.4 AR RUBURL X il 2H 21 rh Nif2, HO-1, Keapl
K NQOT Rk AsZm  H5EFARAH b, A
41 Nrf2 ,HO-1, Keapl & NQOI # H AH X 2% 15 55 ,
HAW BN 725 (P <0.01) o KA B0RE
2 SRR 41 A H, Nef2, HO-1, Keapl J NQO1 & 4
X RB T E, B A B EEZ R (P <0.01), WL
K2,
4 itig

WFFEIN A, S I I A2 G e I, d5ke 40 5 | A K il
MR S N 2 — " h g R A 2
B i 5k A A B AEVEE VE SR A2 B A, DT 5k L A AR
WL AL B BE 7 R T B, i — 254 ATP 72 K 4 &5
(A R 2D | fe 265 BUK TG M4 (ROS) 35 - (i
AR AL AT A AR T 2R ) 77 AR AR AR N R
Horr ,ROS & B (R BN K N ROS % P4 1 5 ) I 4
FHF 1 26 40 i B8 J 25 A i 2L AT R AR VE R = 4
A2 PR B 3 R A S5 AT S Ok A e AL 2H 2 b e AR
K i rp PR R 4 BT | R A RE N . D3 A ROS 1Y E
FROA 25 T 3500 28 40 B B 1= 1) 22 AN 0 R i 7 IR (v K
RGO R AR IR ) & A IR it &
b, e Ak i ik S8 A W, B T i AR A KT B T
SRR N A Y Ky F (& [ 5, 8 5, DNA 45)

Keapl D S M G064 kDa

HO-1 33kDa

nuclear Nrf2

oo R

-actin 43 kDa
B

A B C
A B mmC

1.0 2 2} 2)
2)
1)
0.5 1
) 1
1)
0.0 : : : :

H¥®EE /p-actin

total Nrf2 nuclear Nrf2 HO-1  Keapl N(I)OI
A RTFARM B BBHC AR, 5T RHEMIL
VP <0.01; SEIRIA MY P <0.01
2 FERREER BRI Nrf2, HO-1,Keapl & NQO1 EH FA M
(x+s,n=3)
Fig. 2
expressions of Nrf2, HO-1, Keapl and NQO1(x +s,n=3)

S5 KR RE A DAL, DT XS LA A o [ Il
i A AR ik T LAy i O A 2 E— 22 51E A
- 115 -

Effect of Gualou Guizhi granule on relative protein



5523 55 21 FEXEFFFRE Vol. 23, No. 21
2017 4£ 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2017
FEGIAG 5 B [3] &M, B, Wik S SHREERZT].

BLAA 20 21 v i o 9 1 T S fk 0 (i GSH-Px, I s 2R, 2012, 39(8) : 1599-1600.
SOD ) R MM HT ALY (I GSH, 44 2 C Fi (4] BRBEFS, PRz, PR FEREEEROA IR IT o KUR Bt
AEH B ) LA o 3 K O FIRIROIELL USROS, 2013, 54 - 72
SO R AR B i i s BRI RE T
SRR R RROR . 5 5 BF9E 5 51 HO-1, NQO- 1o, S A
1 %H*Héﬁﬁﬂ:ﬁ@lﬁlﬁﬁzﬁﬁgwEEE{J:‘EE%{JC% [6] ZHANG Y Q, LI H, HUANG M, et al. Neuroprotective
Jit o X LB S B 2R 1K K Hi 4T A Y LS effects of Gualou Guizhi decoction in wvivo and in wvitro
S 76 A (antioxidant response element, ARE) iff 17 [J]. T Ethnopharmacol, 2014, 158(Pt A) . 76-84.
P AN ARE iR 5 Nef2 ZEAR N A BEAER, A= [ 7] ZHANG Y Q, ZHANG S N, LI H, et al. Ameliorative
ﬁi Nrf2/ARE @%O A 1 ,Nrf2/ARE ﬁ%ﬁﬁ‘j’iﬁﬂg effects of Gualou Guizhi decoction on inflammation in
VA AE I AE AR E AL I B 7 T B A A, 6 focal cerebral ischemic-reperfusion injury[ J]. Mol Med
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