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VU 25 J 4 XoF T B AT ri Tk 5 S K ST i 2 2
A AL B Nrf2 25 3235 1 5% 1
FEH BERT HEA RAM FAF

HE BA NEGEAIES 900 MHz U & & w4 4 K AT IE 28 2 BACHR G A4 Nrf2 & & &
Bk, Fik 40 A AP SD K KA A EF 0 KA 4L KK B Ao T A, FF 10 R, EH
URBEZ RS BEA M KRB ELAEAERREET 900 MHz FALR X 42444 h,#E4:12 R, KT E
FUFo 9 A LLEG AR B 5 A IR K © 3 Bk R AR A m E AN E R Z % (1 mLR00 g K E), EF A
MRS ERAE LK, RAHE 2ENEMFBALHEF T, E FHN K KAFHL MDA . SOD.
GSH .GSH-PX4 &, %98 411tk Western blot 4 X £ Nrf2 & &2, £R L EFarkdi AR
KR a0 I A% 45 ) R ER 508 &, FF 41 4% MDA 43 & Nrf2 % & &k # % (P <0.05,P <0.01),SOD.GSH
A FHAKR(P <0.05) , 5AREA b dk , K % B A0 G A K R a0 i A B 45 39 9 RO 4, A B K R B
%40 MDA 4% % Nrf2 & & &k %1% (P <0.05),SOD.GSH.GSH-PX 4% & (P <0.05) ; & ¥ 441
MDA 4% & Nrf2 & & &k %4& (P <0.05),SOD.GSH 4 & 2 # M3 (P <0.01,P <0.05), &it
900 MHzF Uit & v, 43 4 +T %5 v K ST 20 18 Nrf2 £k, R, S RIT @ Ie W 577 s K RE| A
HA TR 0 BT A5 6905 B, L ALH) T Ae 5 %o K R AT 40 86 Nrf2 KA B2 8L A % .
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ABSTRACT Objective To observe the effect of American Ginseng Capsule (AGC) on the liver
oxidative injury and the Nrf2 protein expression in the liver tissue of rats exposed by 900 MHz cell phone
electromagnetic radiation. Methods Totally 40 male SD rats were randomly divided into the normal con-
trol group, the model group, the Shuifei Jibin Capsule (SJC) group, and the AGC group,10 in each
group. Rats in the normal control group were not irradiated. Rats in the rest three groups were exposed by
imitated 900 MHz cellular phone for 4 h in 12 consecutive days. Meanwhile, rats in the SJC group and the
AGC group were intragastrically administrated with suspension of SJC and AGC (1 mL/2200 g body
weight) respectively. Normal saline was administered to rats in the normal control group and the model
group. The histolomorphological changes of the liver tissue were observed by HE staining. Contents of
malonic dialdehyde (MDA), superoxide dismutase (SOD), glutathione (GSH), and glutathione peroxi-
dase (GSH-PX)were detected by colorimetry. The Nrf2 protein expression of hepatocytes was detected
by immunohistochemical assay and Western blot. Results Compared with the normal control group,

VEF BN AT AL BE R R BE 2 e v 25 S UF 3 (G . 050091 ) 52,70t F 15 2 b v PY R 45 A 107 Bl HU0F 8 (4 K JE 050091 ) 5340 %
HEHH—EREPTEELS SR (AR 050011)

WIfEH 255, Tel 0311 - 86265084 , E-mail : zyjysh@163.com

DOI: 10.7661/CJIM. 2014. 05. 0575



- 576 - v E R R A AR 2014 4R 5 A5 34 445 5 1 CJITWM, May 2014, Vol. 34, No.5

hepatocyte nucleus was atrophied or partially disappeared, the contents of liver MDA and Nrf2 protein ob-
viously increased (P <0.05, P <0.01) ; contents of liver SOD and GSH decreased (P <0.05) in the mod-
el group. Compared with the model group, karyopyknosis was obviously attenuated and approached to
the normal level in the SJC group and the AGC group. The contents of liver MDA and Nrf2 protein expres-
sion decreased (P <0.05), and the contents of liver SOD, GSH, and GSH-PX obviously increased (P <
0.05) in the SJC group. The contents of liver MDA and the Nrf2 protein expression decreased (P <
0.05), and contents of SOD and GSH obviously increased in the AGC group (P <0.01, P <0.05). Con-
clusions The electromagnetic radiation induced by 900 MHz cell phone could affect the expression of
Nrf2 protein, induce oxidative injury, and induce abnormal morphology of liver cells. SJC and AGC could

promote the morphological recovery of the liver cells. Its mechanism might be related to affecting the ex-

pression of Nrf2 protein and attenuating oxidative damage of liver cells.
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Fgm 3 B FAEE F-2 (nuclear factor-E2-
related factor 2,Nrf2) J2 4 40 P4 PEEE Tk
TR A S I ) G BHEAE R, X AR RE A JE A
S AT 2 A B A SN IE R D RE S
Nrf2 (%) 5% i W] W 55 v 245 50 5 560 R0 88 B IR 9P I AL
SRLOT IR I A K B SRR, B % S R
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MDA ) . it A 1k W) I 1k i ( superoxide dismutase,
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ALY ( glutathione peroxidase , GSH-PX) 117284k
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Wi, REHER A 725 ey A BR A R A, iS5
120712) PYHES R (B E 1,590 mg/ki, ¥ BiA% ik
I A BRA R AE = 4165 . 20120704) . K 30 Rk &
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3 Rk KA EE MDA . SOD #t5: 20131126;
GSH .GSH-PX il &, 4it5 : 20131128 , 241 H Fg 5%
AR TREIFFT AT, Nrf2 et K BRCBA vg B 4T 1R Fn
fE 411k (SABC i) i 7] & (Anbo Biotechnology
Company , 3 ) ; FHi 4= ¥ K 1k 19G ( Vector,
Bruling ame, 3[H) ;ABC & (Vector, Bruling
ame, ) ; b B B-actin: Hi M A2 A ARG R
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M T4 FR/A R ; HZAS Olympus 4 BE 5 iss BX-53 ;1
& Leica Y1 #L & F 1%,

4 S sy pERLElE 40 2 SD MEME K BOE R
TFE A JA G, BEHLA A IE 4 AR A4 K s 5 2 A
PSS, BA4 10 K, B4 B R R RUE RS
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BRCEE T4 SR 8 O, R O U G b e, B BT
% R ERETO (S 900 MHz, -1 3y F 55 i hy
370 pWicm?)4 h JEIE# i3, %5 12 K, it
TR BRI T, UK BN HE % A48 T8 285 U3 H)
E TE R

5 THUSE FESEIN, KR T R VES A
KRB RVE B K CHE =R PEES TR AW (1 mL200 g,
IR TR A 25500 10 £5) o 1B 5 41 R4 4
RUEH SFAPUEREIK, 8212 R,

6 flHEAR ik KERTTHEEEE 12 h,
10 % 7K G G I 1 JRR 19 Ji 7. R 358 SO [+) 3508 457 JHF 20 21
(£50.3cm x0.5¢cm x0.5 cm) BT 4% Z R g
EWE E , TS MG AL ; o BGER 43 i
HA(Z1 cm x0.5 cm x0.5 cm) B® AL %,
2

6.1 JHIEHLUEE UL AN L 4% %2
RWEEE E 24 h, T8 EE K B W] R B )
R (5 pm) HHE HE Jefa i s T~ Iigg .

6.2 JfiffiE4H4! MDA .SOD ,GSH .GSH-PX #
Rl SR ek, BV ZUE F UK 1Y A 3 7K R
Ve, IR BE /N 59 X P gy w20 24 B, 41 248 B AL
15 000 r/minfff B il & 10% L2505, 4 IS 4R A
(R T8 BT 45 R Y 8 (S 4R VAR A T

6.3 T AUk A g 8 U5 R B 40 L Nirf2
HEHEKSB ABC B HL b= 6., HMIAS-
2000 iR W EE R (LR R i R G, s B H ik
Bt B ( RPAA 0 20 i 1) - 38 6 8 BE D) |, P340
B EAE R, ki

6.4 Western blot &l K B4 Nrf2 2
T BUF4121 100 mg, WFEE, 24, SE LR B IF
L ACH 10% M43 B 10 mL F15% W4 5 mL, 4
Wi BEE S EAE, B AL IR & 40 pg, SR A,
80 VIHEFHLIK 1.5 h, HL VKA YL 2 45 8 e il X4 o7
B4R HL VK. Western blot 6 I kB 41 21 Nrf2
EHES . RHZEE UVP 0 Hr s, X i ikt
RGN0, RGBS A BUK A

7 Sl ORJH SPSS 13.0 Gt gkt i
AR x £s R, F R T RS One Way

ANOVA | ¥8a) Wi L 54T SNK-q ¥ 5%, P <0.05
FERAG G2 L

# R

1 BHARR—BORS R A AR T AU E]
— O R, BEOERE, B IR 358l L RE IR
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AR BT 5 S8 B A 0 5793 , R/ — 2,
LT A o, M I SE SR, A DX Il
FRBYZH U /N 2540 52 8 T 240 M A2 4 /) sl o0 T
PN EATTE L R AN Y TSR VRS 2 SN e ) )
ZGAH I IR

A RIEHR ;B WA, C oK CHE 4 ;D NG S
A5 K PR o AR 4 /s

B 1 SAURBITIEASUE S245 R (HE, x400)

3 &40 K BT HEZH 4! MDA ,SOD ,GSH , GSH-
PX &b (FR 1) HIEFA L, BRI MDA &
#THE (P <0.05) ,SOD \GSH & [k (P <0.05) .
BRI oA, K K # = 4] SOD \GSH \GSH-PX & &
JhiEs (P <0.05) , MDA & ff#{K (P <0.05) ; T4yES
44 MDA #r &[4k (P <0.05),S0OD .GSH & & FI &
(P<0.01,P<0.05),

1 BHAKRRIFIEA L MDA . SOD .GSH ,
GSH-PX &b (x=s )

i MDA SOD GSH GSH-PX
7 (pmolig pro) ~ (Uimg pro)  (mglg pro)  (U)
¥ 10 0.73:0.06° 201%25"  41:4* 185 +11
R 10 0.87£0.07 157 £20 353 173 11
KKHE 10 0.68+0.067 209 +20 41+3* 19410 *
% 10 0.69:0.10* 23215 404" 181 +14

T SRR A, PP <0.05, **P <0.01
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4 RAREITIEZ L Nrf2 2 EHF A 0%
EEbdR(F 2,/ 2)  IFH 4R BRUAE P4 i 3K oA
Nrf2 213635, 40 i A% P9 JC B B8 3505, JHoAr 3 413
FEIEMMAZA Nrf2 /A FRR, 5IEH A g, iR
KRR HEZLZY Nrf2 25 [ 368 F Bk % A T =
(P <0.01) , f % Fn A% vh ¥4 ek s SR A4 Hh 4K,
K CH TR S AR R IE ALY Nrf2 25 1 3636
R B RN (P <0.05) o

T2 FBHKREMMEHE Nrf2 FHE R IEFEY

HEmEHEE (xxs )
21 A% 0 40

ZH 5 4

20 51 n NIf2 21 YAz Nrf2 A
EH 10 1.15+0.31*" 0.64£0.13**
(el 10 1.80 +0.22 1.50 +0.79
KRR EE 10 1.46 +0.21" 1.13+0.80"
VS 10 1.31+0.34" 1.17 +0.64 "

**P <0.01
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PSR DIRC it
SRR AT
R

%ii»::’*‘ i

Lol P AR

o l‘,'e

,‘.': D x! w
- 2 h.l ‘ 5’*
3 m,v q o’ .z
.m» 7 ey “‘i

ke L ‘ﬁs et

O e 5 S er -’

:f.’-;;e;g«..g} «.,,:q 5 uf'
: "

t

e .ui- ; A 0&‘ o;_

o 'o,. " ’;‘

e f‘g’ '{ffa v o

TRl e .?‘ : _’-, g ’

P B e ) ‘&‘h.i« ,-’ﬂé’r 3

e e® Py id > o “
TR £

"o ..;...o.g ’\" u,ti*i, C. s
TE A NIEH 2B IR ; C /K Ka 224
Wik N Nrf2 HH R B

2 HARFUITHELIZ Nrf2 & AR
(ABC, x400)

4 BHAKRBITIEH L N2 EEFR PR R
HEA (K3, B 3)  SIEH A s, A2 K R IE
HENrf2 35 R IR KB L TR (P <0.01) 3 5
BRI L g5, /K &I 5 21 RV 7 2 41K U 41 41
Nrf2 8 &5 V34K LA FAIR (P <0.05) .

R3 BHKEIFIEHLE Nrf2 A A
IR E R (xxs )

;D HIEHES

205 n Nrf2 2 P35 K LU fE
EH# 10 0.696 +0.084 **
FELTR 10 1.970 £0.248

TR R 10 1.474 +0.068 *
LigEe 10 0.914 +0.046 *
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1 2 3 4

1 ONIER 452 MR 3 Sk KB4 ATEESAH
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66 kD

i

HL f 5 G PR 0 S AT IR R B R A, EIESE
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5111 e A7 B T S TR A F B e R ),
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