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Effect of paeoniflorin on superoxide dismutase and nuclear factor E2—related
factor 2 expression in brain tissues of rats with middle cerebral artery

occlusion and its neuroprotection
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(Medical Biochemistry and Molecular Pharmacology Laboratory ,School of Pharmacy ,
Chongqing Medical University)

[ Abstract]Objective ; To investigate the expression of paeoniflorin ( PF) on superoxide dismutase ( SOD ) and nuclear factor E2-related
factor 2 ( Nrf2 ) in brain tissue of rats with middle cerebral artery occlusion at each time point and its neuroprotection. Methods : Totally 108
healthy adult male SD rats were randomized into sham operation group , model group, experimental group. Modified neurological severity
score was detected at 3,6,12,24,48,72 h. Activity of SOD was detected by xanthine oxidase technique. Nrf2 mRNA and protein expression
was detected by RT-PCR and Western blot. Results : Compared with those in sham operation group, the modified neurological severity score
was significantly higher,SOD activity was significantly decreased and Nif 2 expression was increased in model group with statistically
differences ( P<0.05 ). Compared with those in model group, giving paeoniflorin ( 20 mg/kg ) can make the modified neurological severity
score decrease, SOD activity increase, Nif2 expression increase with statistically differences ( P<0.05 ). Conclusion : Paconiflorin can reduce
the oxidative damage in brain tissues of rats with middle cerebral artery occlusion caused by free radicals by improving the capacity of body
eliminating free radicals and increasing the expression of Nrf2.
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Tab.1 Results of modified neurological severity score in each group (x +s)

g () MR (4)
3h 6h 12h 24 h 48 h 72h
BFARA 6 0.17 £0.41 0.33 £0.52 0.50 £ 0.84 1.67 £0.82 1.17£0.75 0.33 £0.52
T2 6 3.00 £ 0.63" 3.67 +£0.52* 4.17 £0.75° 4.50 £ 0.55° 3.83 +0.75* 3.00 + 0.63"
EAELEA 6 2.83+0.75" 3.17 £0.75" 2.83+0.75" 3.17+£0.75* 2.50 + 1.05* 2.00 = 0.89*
FiE 40.147 52.879 33.818 23.587 14.328 22.273
Py 0.000 0.000 0.000 0.000 0.000 0.000
T ra, SIF ARG P<0.05;b, SHHIZ H P<0.05
F2 BHARMALR SODMELR (x+s5)
Tab.2 Results of SOD activity in brain tissues in each group(x =s )
15 ) SODEE ( U/mgprot )
3h 6h 12h 24 h 48 h 72h
FAL 6 117.19+3.93 117.34 £ 0.99 116.05 +3.24 115.82 +1.19 115.85 +1.77 116.38 +1.75
HRETRIZ 6 85.93 £3.07° 77.37 +1.29* 72.47 +0.64" 68.80 + 1.77* 64.37 +1.18* 68.22 +3.93*
e 6 115.01 £2.03" 100.96 + 1.54* 99.10 + 2.68" 89.15+5.01" 83.78 +3.58" 78.31 £3.93*
F A8 189.114 1458.904 480.906 337.802 701.242 341.872
P{a 0.000 0.000 0.000 0.000 0.000 0.000
T a, GITARA L P<0.05;b, SHL . P<0.05
*3 FHHEAXRKAL S Nrf2 mRNA RiIZHEEES T (x +5)
Tab.3 Semi-quantitative analysis of Nrf2 mRNA expression in brain tissues in each group (x £s )
Nrf2 mRNA/B-actin mRNA
25 % (n)
3h 6h 12h 24 h 48 h 72 h
TFARA 6 0.22 £0.02 0.24 £0.02 0.31+0.01 0.25 +£0.03 0.27 £0.02 0.29 +0.06
P IVE) 6 0.32 + 0.06* 0.26 £ 0.03 0.36 £0.01* 0.46 £ 0.09* 0.52 £ 0.06" 0.31 £0.01
P 6 0.56 = 0.01* 0.62 + 0.02* 0.73 £ 0.02* 0.83 £ 0.01* 0.94 £ 0.01* 0.96 £ 0.01*
FAH 144.470 452.081 1312.184 162.831 464.495 750.619
P 0.000 0.000 0.000 0.000 0.000 0.000

W a, 5IRTARY L P<0.05;b, SHHZH I P<0.05
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Tab.4 Semi-quantitative analysis of Nrf2 protein expression in brain tissues in each group (x =5 )

“ Nrf2/B-actin
215 B (n)
3h 6h 12h 24 h 48 h 72 h
FARA 6 0.16 £ 0.08 0.07 £ 0.05 0.08 £0.01 0.11 £0.02 0.17 £0.05 0.09 £ 0.02

AL 6 0.20 +0.02 0.21 £0.01* 0.33 +£0.02* 0.54 +0.04* 0.61 +£0.04* 0.41 +£0.02°
e 6 0.29 + 0.05* 0.37 £0.01* 0.46 +0.01* 0.62 + 0.06™ 0.70 £ 0.07* 0.74 £ 0.09*

FAH 8.101 127.855 837.987 225.850 147.826 231.897

PH 0.004 0.000 0.000 0.000 0.000 0.000

e ra, ST AR P<0.05;b, 5841 . P<0.05



— 182 — BERERKZFR 2014 F£5 39 E5 2 85 ( Journal of Chongging Medical University 2014.Vol.39 No.2 )
3% i S bl 0k Jay b G sk it 4534 B 8 B A

Ntf2 23 F KN 67 kD, T Y 20 o Ji 42 3 2R
1 Keapl S 4 M40 S8 A0 R 7 0 ik i 5 2, i it 5
PrEAL R N o ARE AHEAEH 5 gt bi E AL
FURN 1T AR B IR AR , B TR IR 18 22 30 %) 4 i 7Y
YA AL S i dE B AR 2R L VS BRAR A 3, BRBR PR
P R AN A 2E P 5 5 RS A A I 224 4E 4 i
N B AR JE A7, B A BB SEIE B AE TBI
Keapl -Nrf2/ARE 45 1 T #4951 A .« 121 3= hn 4R
il —1 AR A S 1, NYRPEZS B H K R R
FEH F—a, A4S 2 -1B . IL-6 NF—xB 40 ifd /5] 6
B0 — 1 BT S ALl A 7 A5 e K S 5 R il
a—10, A5 BA BT B b 5L 07, 0060 40 i P 8
RN 28 B R SRR, AR P ST e i B H A R L
WENEE B/ MRCREE Pk | e E A Bt
AL PUBRAE Z R AR YA, I HoEE IR
ZIN AR G i e i P 3 45 40 1 e 2 O B 4
ML AR F AR v AN SR AR B Aol

ARSI FEELREGE PF A8 Hil G 0 P 4 495 H bt
FALRAVE AL, 38 1K Koizumi ¥5UF Longa
S, A% 4 K BUAR BT AE 280~300 ¢
ZI8), I 4B R FEHEE: | AT B 500 X6 AR 52 56 () 5
M, 2R KT A TR BE 18~24 mm , 2812 3k ik ok 38 B2
249.0.26 mm, i 46 K2 3h Y 2 D Re B 0 A
FETE 2~4 43 BT AR LTG0 b 28 D) e e IR Bl
ARSI 2] 01 25 245 21 45 BsF () e 3504 B Jnd 4o 28 R i R sl
T, VAR 3, 45T PF REW B 0l 35 b 2 S RESE
AREB, FH B RS S ARG 2 SOD 16 M, lRFAR
MLl 2R SOD i M I iy LRl s [R] 1) JE 4, 92
AR AR A4 2 SOD 1G P F AR 4L
WA R, Ba A4 Je B 4l 2R A i =4k, 5
L5 Z g i AR A B = A K i A 4]
fer=, HAETH R A B B2 R i #E 7 K& SoD,
Bl e LA () E 4, SOD W Mk — 25 N 45 PR 5
SOD WA AFFEE TR . H RT-PCR ,Western
blot & Nrf2 76 mRNA M KRR PR
R ARAKF-20h LS IR R 1 B A1k
BIRIZH Nef2 7 mRNA M 85 H /K F 19 2 35 A Fr 1
T, UL ISR AT 5 A 2 2 A T P AR R )
55 BEfE Nef2 BeBEER Ik 5 R G4 i 15, #4) 1
BRI SRR R Y T ARE | GCT-
GAGTCA {7 s5 854 , T AL DR ) 2 a8 15 DA
MR A AR E s 457 PR S REd—2 1
P Nrf2 Fgkim,

W ABFSY UL 45T PF Al DL ol ph 42
DIREAE R G5t , SOD 16 A U I+, Nef2 3238 145

AR VE T, AL 2 38 2 34 m SOD 136 1 A I
Nrf2/ARE {5538 %410 i 210 A P 405 25 M 48, Bt B
H 3, Xt L S5 4 LR %) B UL 447 & T R PR A
B A A T, X A 0 L - 3 300 ) i A o e
AR VERT , I 1T A2 2 P8 3t 00 A ol 37 ) 1k &R
YEH .,

{EARM ST I A — B, A X Nef2 #E17—
T, JTEiE R SOD & M A9 3 in 5 1 9 Keapl -
Nrf2/ARE 38 fi 2 (8] i AE DG i RS A | B4 T —
AEREST B Nef2 PR R R B (Nef2 ) IR T
AR BRG], 5I1E®E KR (N2 [RFAR
2 BRI S5 254, 7 R A) g FH 2 s S L g
M 5E SOD 3% M1 RT-PCR Western blot 3E#5 I N2
FIZIR , 45 S G HE A AR 40, 45 S0D
TEPER B N2 75 218 44 Keapl -Nrf2/ARE 3 #%6 |-
PEDRSZEUR PF AL E R, i PF AL
bl 28 R4 VR FH AL B2 A S AR 0F 2 i A B
T B — L IRAISE

& % x #

[1] 2 BLNA2 HO-1 785280 I BUli ok i P AL v 1 375
Fk B A S S0 SR E DT L BERFR 2, 2009.
(2] BRI, BRERE, SR Bk, AR ATZG R B SRR VN 47558 A
FUZHN % | A B RER & m [J]. SSTLRHIG R AR,
2008,23(16):1272-1273.
[3] KBHEAR, ZEWeT BRIH S 458 AT 2 25 BIVE B 98 Bk e (). b
[ 25454, 2012,9(2) : 100-103.
[4] ZEEWL, =, PR, AL SN F Nef2 OB I LT,
TP E 2] ST RS, 2012, 16(24) :4530-4534.
[5] Longa EZ,Weinstein PR, Carlson S, et al.Reversible middle cerebral
artery occlusion without craniectomy in rats[J].Stroke, 1989,20(1):84-
91.
[6] HAfENEN2 5 HO-1 7E SIS MERRAEAE R BN ZH U i 3l 3k 1A
R F R A VE ISR [D] L SRR 2, 2009.
[7] Shah ZA,Li RC, Thimmulappa RK,et al.Role of reactive oxygen
species in modulation of Nrf2 following ischemic reperfusion injury[J].
Neuroscience, 2007, 147(1) :53-59.
(8] B Sk FHZE ATEH XA R U A B P A5 00 O AP 1
RIBFFE[D].) AR BE 24Pt , 2007.
(9] EAEE, FiMg, 38 M, S ATZ O U Bk I P 4 0
A AR SEHE PR ML) | PG R 45 Lo LA 2 2, 2008, 6(3) :
310-312.
[10]  MREEF-, il BR3S | WARMEE SC, A5 AT 24 W o ke it 43 473 1) 4/
e ECT I LA 380 5 W Y SR | A BR 274, 2009, 9(2) 1 151154
[11] Ren J,Fan C,Chen N,et al.Resveratrol pretreatment attenuates
cerebral ischemic injury by upregulating expression of transcription
factor Nrf2 and HO-1 in rats[J].Neurochem Res,2011,36(12),2352-
2362.

(FrtEmE . RAR)



