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LMF EAR MGY X A K T RRF RSH HLA 4 K

m E B IR ASE Rbl UG Niefl2/ARE §8 B R R AR 5 9 97 25 A1 22 48 KR B DLEAL R 0, IRIT A5 2
I Rbl 9 HUE 55 WL . FF3E LA 70% P B/ Ul B FT LU 48 RS K RO 55 S/ G IERL R . 4R SD KRB HL 43 S %) BR 20 B 7l 2
M AZ B Rbl TR, 420 120 4% A 25 2 AR JE 6h, 55 1.3.7 K4 . 7EAR S5 % B B 8] 5 2 A7 0 37 52 86 46 I 47 0 22 A8 1k s
R BIL, 2306 010 BE 12 IR 4R Ak W B AL i (SOD) 35 1 Sz TN I (MDA ) & &, RT — PCR A I Nef2 K T {7 11 AH At 35 i 2k Al Nqol 2
ik, Western blot #5Jll Nef2 750, &R W IR B/R, A L T x5 B4, B A 41 R 5 28 AR F R AR (58 1.3 X, P <
0.05) , fREIFIHGIN (55 1,37 K,P <0.05) ;4 L THERLA, T Bl 28 B FROR R (38 1.3 X, P <0.05), AH LT X B]
4, BRI SOD VM TEARFHIIN (55 3.7 K ,P <0.05) ,MDA F =34 m(%5 1.3.7 K,P<0.05) ;A0 L THIRIZH , T i1 SOD {if o4
RGN (5 3.7 X ,P<0.05) , MDA & RJ5FEAE (5 3.7 X ,P <0.05), RT - PCR 5 R840 Lt T XF A BEAUZ Nef2 R J5
F IR (ﬂ'i‘z 1.3 K,P<0.05),Nqgol RJGRZEAG LFMmM(F 1.3 KX, P>0.05); L TR, T W4l Nef2 R J5 23538
(6h 55 1 K % 3 K,P<0.05),Nqol ik (6h %5 1 K,P <0.05), Western blot &5 5 3 W, AH kb T XF HE 240 , #5180 2H 2% ;N Nrf2
ARJF BN (6h 5 1.3.7 K ,P<0.05) s A/ L THRIAIAL, Jl:?ﬁ?ﬂﬁljﬂ Nrf2 AR5 FBHEM(6h 5 1 K %3 K,P<0.05), &ig
1 3 S N2/ ARE G 8%, A2 54 RbL GBI A% 8 45 K SR J5 952 95 258 5 AF - 5 LA A 0 0T Bt As 3 ﬂﬁﬁ%ﬁhﬂiﬁﬁ‘ﬁﬂ@*
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Effects of Ginsenoside Rbl on the Oxidative Stress in the Skeletal Muscles of Elderly Rats with Postoperative Fatigue Syndrome via Nrf2 —
ARE Activation. Mao Xiangyu,Zhuang Chengle,Chen Weizhe ,et al. Department of Gastrointestinal Surgery, The First Affiliated Hospital of
Wenzhou Medical University, Zhejiang 325000, China

Abstract Objective To investigate the effects of ginsenoside Rbl on the oxidative stress in the skeletal muscles of elderly rats with
postoperative fatigue syndrome ( POFS) via the activation of Nrf2/ARE signal pathway and the antifatigue mechanism of ginsengsides Rbl.
Methods We chose resection of 70% of the “middle” small intestine as the rat model for POFS. Elderly male SD rats were randomly di-
vided into control group (group C), POFS model group (group P) and ginsengoside Rb1 intervention group ( group G), and each group
were divided into subgroups by postoperative 6 hours and 1,3,7 days. The skeletal muscles were removed at each time point after open
field test (OFT) to detect the activities of superoxide dismutase (SOD) and the contents of malondealdehyde (MDA ) , to detect the levels
of nuclear factor erythroid2 — related factor (Nrf2) , and the phase Il detoxifying enzyme gene NADP (H) : ( quinine oxidoreductasel
(Ngol ) mRNA by Real — time PCR. Nrf2 translocation was detected by Western blot. Results In open - field test,compared with group
C, total journey of group P decreased (day 1, day 3, P <0.05), resting time increased (day 1,day 3,day 7,P <0.05). Compared with
the group P, total journey of group G increased (day 1, day 3, P <0.05). Compared with the group C,the activities of superoxide dis-
mutase (SOD) of group P increased(day 3, dat 7,P <0.05) and the contents of malondealdehyde (MDA) increased( day 1,day 3, day
7,P <0.05). Compared with the group P,the SOD of group P increased(day 3, day 7,P <0.05) and MDA decreased(day 3, day 7,P <
0.05). Compared with group C, level of Nrf2 mRNA of group P increased (day 1, day 3, P <0.05), level of Nqol mRNA of group P
had an upward trend(day 1, day 3, P >0.05) without statistical significance. Compared with the group P, level of Nrf2 mRNA of group G
increased (6h,day 1, day 3, P <0.05) ,level of Nqol mRNA of group G increased (6h,day 1, P <0.05). Compared with the group C,
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nucleus protein of Nrf2 of group P increased(6h,day 1, day 3, day 7,P <0.05). Compared with the group P,nucleus protein of Nrf2 of

group G increased (6h,day 1, day 3,P <0.05). Conclusion Ginsenoside Rbl could reduce the oxidative stress mediated injury in the

skeletal muscles in erlderly rats with POFS via Nrf2/ARE signal pathway,which may be one of the mechanisms against POFS.

Key words Ginsenoside Rbl; Postoperative fatigue syndrome ; Nrf2/ARE signal pathway;elderly rat; Oxidative stress

ARG W 57 2 G 1k ( postoperative fatigue syndrome,
POFS) Sy F AR5 WL — R F K AE , 2 K A T IR
FAR B 77 R S8 A AR S R S 3 R 5 o 1) B M
AR o JE A7 R DR EL R o 1 2 A PR 75 DA B
e P 18 M T A A TG R A7 7RI 3R 4 R T A X
B . Tl Im R WSS, EH R X e NI AR T A
Ja 9 97 ECGEE Oy %, R BE SIS E) B hn, BT AR
Mo BT, R AR POFS, AR MR —
SE AR 5T B € R, A PR F B ST R B,
ANZ A Rb1 AT DL o e G i 45 L 401k B 4 0 9
e i 0 A A TG 1 K 3 5 B % JULRE i AR R S
P57 AR, A0 LB R ML I R S AT, Nief2/
ARE & Z 4 & I 1Y e 1 200 — S5 o S ALl B O
I8 T AL AR AR I BT A R T R T A 25 AR
T, DT AN 55 A0 B 3 BRI A FE (reactive oxygen
species, ROS) BYRE ), fR 47 S AL I8 It 7 , I AR S AL
W5, ABFFEHRE , 7E N 2 R RE 40 M v i o O
Nif2/ARE, A Z B Rbl BEFEAK 6 - OHDA Fr B &
A REAR 7 o D, AR BIF 5T A8 T AIE 5 A A L
Fek— LR 5T Nif2/ARE 38 #% 76 A Z 217 Rbl 2
POFS 247 I Bl % UL 4 A0 BV 4 3 o i BR80T
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LAk (1) 259 53850 : A S 847 Rbl (4% =98.0% )
(R A BEARAGBRA T ) ,MDA SOD ik & (& 4w T.7%
W3 i) . RT.SYBR Green it % & ( TOYOBO 7 7] ), Trizol
(life technology /A %) , %t Nif —2 GAPDH lamin B1 £ 3¢ [& 1
e (Abcam A7), 10 HiH TeG/HRP — 4 ( Biosharp 24 1),
R ERIHA R & DAB B A& (PTEEBRARAL
Al H A G T4 LR A BRA R ¥ e s, (2) 3
Yy :SPF 2 4R MEE SD KR, K 650 ~ 750, My 5 4 i@ F) 4
SCR S WA BN E] R SR T RN BB K 2 AR SR = 22
DA o AUTE S RN ER R E R, 2R
SECSE TR B YA B ) .

2. 978k (1) 3h i 4 4 S AL 4% .96 HUR R RE AL 43
34, 50 B AR T AR A TR 41, POFS 8 R 4 fl A 2 2 4F Rbl +
T, B 2 4 (] 20 RS 6h, 55 1,37 K 4 /hal, 3t 12
2 o X R ZH K BRI I S B B 1 R S DG I, S B 2R R T B4R
K BAT 70% B /N 1k LA POFS R RUBEAR T . (2) %4
2 T A K BR AT 3 RATHE B 2 K, DL 4ml/ kg (R I, 44

AIERE N ES 1R ANSBHE Rl (A KR REE 3.758/
L) o %t R 2 RIS R 2 D00 S s PN 3 S5 AR D L A A= R K. (3)
PS5 A R R S R B K/ N 150em x
150cm x 60cm , A T 68 14 A 1 TG 55 5 48, I X 24 30em x
30cm 5% o SEOG AR LR, BOE R B I EAT o R R BURL T A
SO JT R JETT IR 10 SR H 48 0o 9 A 85, B ST B B A TR AR
S E] B AS T FE T 3min, (4) ARARAE & 4 58 R 58
Y5 38 3. Sml/kg MR E T 2% IR AN IE SR R R A 4, KR
W5 B 7 BVICZE T BB LA T 07 T 4°C 10v8 i 2 3ok
TV IR AN T, A 3 TR A, 30min J5 5% % - 80°C B
KA R, (5)$84niE . 1) BE Y B L EE (SOD) iF 1
AT (MDA ) & s R I« JBCHS 35 20 Fr B B L4 20, B
PIREAR B 129 Az 3R K, i & 10% 20 27 5) 3¢, 20001/
min Z5.0 10min J5 W EIG W . ARG AR & 30, A 3
ERACKE 1V WA ) 48 B3 B R A A I 3 v BE O A I . A) 3K
FE B E SR A BCA N 5E 7% . 2) RT — PCR A&l -1 45 L
Nrf2 Jz Nqol mRNA 357K BUH 35 4 75 DU 85 L2 21, 7R
H#, Trizol 52 HC RNA | 0405350 00 B2 0 RNA & K FLali i,
i H8 B SR R G R L BRAT RO S (RT) Ui, BT D-
NA T RT - PCR X E#AT RN, B — actin 5| ¥ ¥ 51 : 1E L5
M5 — GACAGGATGCAGAAGGAGATTACT -3', )z X 5| ¥)5" -
TGATCCACATCTGCTGGAAGGT -3 ;Nif2 B| ¥ K51 : IF X 5| ¥
5’ — ATGAGTCGCTTGCCCTGG - 3", Jx X 3l ¥ 5’ - CTT-
GTTTTCCGTATTAAGACACTGTAA - 3'; Nqol | ¥ 7% 91 . iIF X
24 5 — CTTGCTTTCCATCACCACCG - 3', & X 8|4 5' -
GACGCTTCTTCCACCCTTCC - 37, JR J¥ 2444 :95°C 1min;40
AR (95°C 155, 60°C 155, 72°C 45s) , MIEAP 45 )5 | #E4T
AL At Rk, Gt A AC {HIF L & 4 mRNA
MR H B 3) Western blot K il - 3t 5 43 457 D B 4 UL 41
21 MR PEAZ R R T S PR U 2R (1, RIPA JL 2 BRUEEE (9, BCA
W EE E W, Il LR 30pg, 8% SDS - PAGE LIk 5,
RN, B BT 5% BRI —Hih 4CIHEE LK. R
JEVRRE IR B A ZPIR B IR E 1h, ECL 50 A
SRR, W, R, BRI AL A B MER S AN
SEAKEME I ILEE A EARKE,

3. GiiT 27 ik SPSS 19. 0 Si it Ak 47 a3t o i, L 8
B A £ bR (v 2 s) TR, SR L AR FE 2
G307, 20 TR A R LG AL, T 25 55 MR LSD K 38, 7 25 8 5 R
H] Tamhane's T2 55, P <0.05 HESESG 32X,
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B FHEMR (P <0.05) , 55 7 RIFIAIKAE 45 1.3.7
KRR IN (P <0.05) o AHH THALLH , + B
TAREHE 1.3 REEMIEFHITHIG (P <0.05) , %
PN/ Y S

2. AZ RH Rbl T Hix} POFS # 4F K R 8% L
SOD {if PEFI MDA 55 i 19 52 1« AH L F % B4, 45 Y
4 SOD G T ARG 1 KA, 5% 3.7 X
BHGI(P <0.05), MDA & & T RJ5 6h A 1 i
FOTH 137 KRB (P <0.05) ;40 L T8 A
H, T HiZH SOD G TR 6h, 55 1 KA 1 & ks,
T 3.7 RIF W & (P <0.05) , MDA & &
ARJF 6h A —F, 5 1| RARAUER IJFTH 3.7 X
Bl T RE(P <0.05)

3. AZ B E Rbl XF Nef2 K FHCR i 8 FE A Nqol
mRNA 335 7K 18 52 ) < AH Eb X B 4, A5 78 2 K R
H S Nef2 mRNA ik T4 1.3 RN, 557 X
R 5 2 % B4 7K, R I 2 ) Nqol mRNA 7 6h
IR B FER (P <0.05) ,JF 25 1.3 KA 8 i
(P >0.05) 57 RWKE EXIRALK Vo AL F A
RIZ, T 120 Nef2 mRNA £k K T ARG 6h K251,
3 REFHEE (P <0.05) 55 7 KR AL K-, i
Ngol mRNA F AR5 6h K& 1 R BN (P <
0.05) %5 3.7 KEHKEZ BRI K S5 R W% 1,

*£1 AZEFH Rbl 3t POFS KRS8 Nrf2 &
Nqol mRNA RKiZEM M (x+s,n=8)

215 i [ Nrf2 (2 - 24CT) Nqol (2~ 44Ty
Xt R ARJ5 6h 1.07 £0.44 1.02 £0.23
RIGH 1 K 1.06 £0.37 1.05 £0.37

RIEH3 K 1.05+0.35 1.05 +0.31

REHT R 1.06 £0.48 1.03 £0.26

R Ay AR JE 6h 0.97 £0.34 0.62£0.25"
REHF 1R 3.30+0.84" 1.34 +0.46

RIGH 3 K 1.61 £0.48 " 1.45 +0.48

RIEH T K 0.99 £0.25 1.04 £0.25

AZRi1T ARJE6h 1.53 £0.49* 1.06 +0.32*
Rbl THl ARFH 1K 5.72+1.37% 2.67 £0.76*
RIGH 3 K 2.45 +0.70* 1.41 £0.57

RIEH TR 0.95 £0.37 0.94 £0.26

X RRALF I EL, © P <0.05; SRR 4L RBIAH L, *P <0. 05

4. NZHEAT Rbl XF B 8% WL Nef2 35 16 5 #% 00
L < A H T B AL, B 41K U B WUAZ P9 Nef2 2R
FIAR J5 £ A B[R] g 63k B B3 in (P <0.05) , & Nirf2
BEHTARE 6h, 5 1.3 RFXFEYWBHIN(P <
0.05) 25 7 KK & 2 X B8 41 /K S 5 A b TR AL 4,

.28 -

THHZN Nef2 FEH ARG 6h, 25 1.3 RERX B
(P <0.05) 5 7 KK B AR5 5 Nif2
HHEARJG 6h, 55 1 REKEITFRIE I (P <0.05) , %
3.7 KRR BAERIAKF . 45 R UL 1 - 2,

6h LN
XL Bl TH4l AEAl BEA T
n N2 - - —

Lamin-Bl o S " P ——

Gk IR
XL ML T4 XHHRZ MR il

n—Nrf2 i A — o = g
Lamin-B] - s a_— 6 — —
6h EHPS

n—Nrf2/Lamin-B1
n-Nrf2/Lamin-B1

R BRI TR
3R

n—-Nrf2/Lamin-B1
n—Nrf2/Lamin-B1

Bl AZE% Rbl %K nrf2 &ERIEH M
L BRI LA, © P <0055 L TR R 0] b 4, P < 0. 05

6h EAPS
- A pomal T
e e — — | —
CAPDH | gl S [ —
PIEPS CHEN |

X B ’fﬁ’é‘!?ll T
—— R —

XARAL MR T
1=Nrf2
- ——

GAPDH g s

1-Nrf2/GAPDH
1=Nrf2/GAPDH

0.0
XML BRI Tl

t-Nrf2/GAPDH
1=Nrf2/GAPDH

E2 ASEIF Rblxt&E nrf2 EERIZENZIN
5% B R LA, P <0.05 5 545 R o [ 40 e, * P < 0. 05
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FWEIE & IR, B L ROS 1 5t B A B A 45 1 s )L a2
R AT, TR B LR 95 i T R R
MDA LI P A 5 3 4k B A6 38 7 4, 2 1] 42 I ik
S0 B XL B 0 B Y TR AR bR T SOD A
Shy G e — o 0 G A, GO g U i 5 AL A
PUEALRE T 0 R S5 . A R A 4 AT 0B 5T 45 R R,
POFS K BB JUFF 76 25 10 25 9 40 A0 L 8 S 30 4t
i, 7 308 2o 25 4 A T 0% DR T S T A A
Y6, A2 245 Rb1 38958 T 8 % L2y BB A 1 % 4% 3
PO BRI

RSIRT ST A5 B W, B4k RUR 5 A
TR AR ] 5 T TR 4R B R T RO
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O BB TR T R B, 8 AR 365 25 0 5 e R A L
i A2 AF Rb1 O Ap B o3 btk B 4k
BL MDA 5 7E A J5 36 0, SOD 7% ¥ [7) i 388 i, F i
20K AR HERI 2 MDA 35 4 ) 5 1%, SOD 37 4k T B
SR X R BRI BB LB AL R D T
I T e B D S 1) 46 P 7 9 R B0, TN 2 R A
Rb1 % e Fh 48 Ak 15 15 E A 0 B AR PR . X 5 A
A 2 S0 B 9T 4 AR D

Nref2 2 —Fh o %8 9 % ¢ IR T, 2 R A 8 40 0 3
RS EAR T HEAB A 3 B A ok . 7R BDRSF,
Ja S i Keleh B ECH Bt A2 1 1 (Keapl) BR457E
Nrf2 |, ffi 2 3%, 0 Nef2 FBE VR SO5 R, S
Keapl 43 B 3156 A 4RI, R HIIE245 4 — R A&
{2 TCF (ARE) , ARE REJS 30 F 7 AH 2 9 11 i i
FEMGIE P 5 1 Fe ik X K HE K 1 22 35 1 T BRI S 40 i
P — e T 41k 4 % (40 SOD  CAT . GSH %) fy
T U T4 T T AR R A SR PR R A R S
PRI TR Nef2 3K 3 i R R R
NAD(P)H it S Ak 7 J5 i ( Nqol ) 2 3 58 1k 137 9 488 1
A% F MR B A

BRI, 1122 BERE A% 198 Nef2 36 3k O {2
SOD ,CAT 4547 48 Ak it 14 7K F- , 35 26 5 137 i 0 5% K B
JEUAR T 400 1 4 A B R . R S R B, T
SRR, MUK BB 10 S 3 Nef2/ARE T #, 34m
SOD ,CAT GSH - Px “5 47 48 1 il 1 2 i, A 1T 42 725 20
i 00 e O 384 F R T, B 0 A WL i 4 A i
ST AR ST A R WY A RS — R I P A
U BUE 0L Nef2 mRNA 2 3k 5 338 fm, Nef2 #%
BSME GRS E SR, M E AL e B,

Nqol mRNA FihA —@E s, X LW 1 1£ POFS
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BRI PSR R BE D 15RO T RE R — ALK H B
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B N2 AN S R R s B, T 2
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ARE 18 e S H T Ui 55 D Y 3R 3, & % L0 4804 1 3

0 F 20 AR A B 1R
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W - A& CCK - 8 KA Al He Ji 3 - MA ZbBH K Co y $H2% 4Gy BUM s 45 3 — MA 1 I 19 HeLa 41 Jf3 40 1 /5 K 45 4k A1
F%, Annexin V= FITC/PI $U% 046 I 4 L 98 T, Western blot #1515 A )G 7R 19 SQSTM1/p62 323k , Lipofectamine 2000 41 5 % Yt
GFP — LC3 fiki , JL B8 WA MM [ W A TE i, S5 8 3mmol/L L | ¥R 3 - MA {EFH 24h %t HeLa 41 i 3% 58 45 B & (% 9 1 4B
L AE A B ] A SO RO . B8 & Smmol/L 3 - MA Ak fE FI 6 J2 Bk 4Gy BRUT, #5815 & Hela 48 A Mg, {03 -
MA 5 (52 5 BB A /1 I it , HeLa 401 A W2 204060, 4008 T 2 2 80 . 2548 PLK 3WHI5 3 - MA BEi% & 40 M0 A mE S RE D
il P 2 4 G 7 e At L 1, AR AR [ A 4% 1 T T R 0 =5 i 40 A T
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Dual Effects of 3 — Methyladenine on HeLa Cells Autophagy . Induction by the Action Alone and Inhibition on Autophagy Induced by Ionizing
Yang Yanli,Liv Ling, Wang Yu, et al. University of South China ,Hunan 421001 ,China
Abstract

Radiation.
Objective To investigate the cell survival effect of phosphoinositide 3 — kinase (PI,K) inhibitors 3 — Methyladenine (3
— MA) in response to ionizing radiation(IR) and the possible mechanism. Methods Firstly, HeLa cells were treated with 3 — MA in dif-
ferent concentration, cell counting Kit =8 (CCK - 8) assay were used to detecte the viability rate, Afterwards, Hela cells were either
treated with 5Smmol/L 3 — MA or not treated, then irradiated with ®Co v - ray, cultivated for a certern time, cell counting kit -8 (CCK -
8) assay and annexin V — FITC/PI double staining were used respectively to detecte the viability rate and observe apoptosis rate in order
to make a clear understanding about the cell proliferation toxic — effect of 3 - MA and IR. The GFP - LC3 puncta were examined under a
confocal microscope after transfect GFP — LC3 by lipofectamin 2000. Western blot was performed to explore the expressions of autophagy —
related proteins SQSTM1/p62. Results The proliferation inhibition and cytotoxicity of 3 — MA were demonstrated after the treatment for
morn than 24h at the concentration 3mmol/L and higher. Smmol/L 3 — MA action alone can induce Hel.a cells autophagy. However,

Smmol/L 3 — MA can inhibit the 4Gy y - ray — induced HeLa cell autophagy, and promote the apoptosis. Conclusion The cell survival
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