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[(FZE] B WESHEBOT NIH-3T3 40 i 2 2B RIETE 5 M T /2w, F5iE NIH-3T3 40 32 P 7E & 10% it 40 1078 /1Y
DMEM 3537 % 20 4,885 70 WAER (25 B BT 3 A4, 1% & 30 ARE), I H,0, 4b3 BB g e il G e 0, AR 3
AT 25 BE LG AL, B0 I 5 AR TR R 75 A D e 57 s ST (17,8.5,4.25,2.15 g-kg ' )ig SD KR, K 2 W, #EL 4253 d,
TARWK ig 1 h J5RREE JE E 3 BICR L, H1 4 & 25 10005 B & 25 g b Mo 2 B, W 2 B A MBS E R S
AT SFdE bR . G5 53R AT A 20 i 5 onf HR AW 38 A I 35 0 A O 2 L 6 B B S i (P < 0..05) , Pl itk H, 0, S04k R 3% 7 ik vl AR
Ty 4 ST A0 S AR R 5 A R I 24 100 B P S U A PRI S A AR M R AR AT A A M R B (P < 0.01) | R A 40 i O T
(P<0.01),JUH 10 £55 5 H e W o 4598 - 20 1R WG AT R0 3 4t M 3% B, e A0 4t M 0 o, AT BT 1k 23
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Effects of Gouteng San on the Proliferation and Apoptosis
of NIH-3T3 Cell Aging Model

HUANG Hou-cai® , ZHONG Rong-ling, CAO Peng, SONG Jie, YANG De-gong, XIA Zhi
(Jiangsu Provincial Academy of Traditional Chinese Medicine, Nanjing 210028, China)

[ Abstract] Objective: To observe the regulatory effect of Gouteng San on the proliferation and apoptosis of
NIH-3T3 cell lines. Method: NIH-3T3 cells were cultivated in DMEM with 10% fetal calf serum and three groups
such as youth, blank and model group were used. Cells at generation 30 were treated with hydrogen peroxide
(H,0,) and then B-galactosidase dyeing kit was applied to observe cell morphology and aging indications to assure
whether the aging mode was successfully established. Oral administration of Gouteng San was started for three
constitutive days, twice daily. One hour after last administration, rats were anesthetized, and we drew blood from
abdominal aorta for the preparation of Gouteng San medicated serum. NIH-3T3 cells were treated with Gouteng San
medicated serum to observe cell morphology, aging indications, proliferation and apoptosis. Result: The cell
morphology of model was changed and the proportion of cell senescence was increased significantly in model group
than in normal control group( P <0. 05). Therefore the aging model was successfully established by inducing NIH-
3T3 cells aging via oxidative stress with hydrogen peroxide (H,0,). Gouteng San medicated serum can significantly
attenuate the change of cell morphology, improve aging indications, foster proliferation, (P <0.01) and reduce
cell apoptosis (P < 0.01), with a distinct effect at 10 times doses. Conclusion: Gouteng San can promote
proliferation and reduce apoptosis, thus prevent aging.

[ Key words] Gouteng San; NIH-3T3; aging model; proliferation; apoptosis
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TR, A5 B R TION NIH-3T3 46 Jifg 52 5 45 700 3 50 5 04 72 B9 52 1)

5=

1 ##

L1 2y SRR h s 15 g, IR%E 15 g, BRi 15
g, %% 15 g, AZ 10 g, BiA 10 g, & 5 g % 7 k)
A2 B, R AR e v 24 1 500 38 AR e Tk AR TR 4
TH 5 S A RO T o I TR 22 1R K i &
100 mL, 28 % 0. 85 ¢ 4 25/ mL 32 B ¥ W, S2 5 v Jir
FRE LA 2R

1.2 zZhymgeaftk SD KEL,220 g,6 J& &, i ik
G, R IR 5 5L 5 S A IR AT A w43k T
JEE SCXK () 2007-0005, NIH-3T3 40 i iy &% [
ATCC 2 Jifd g $2 1L

L3 5 B-LIL e, 2 = KA ; DMEM K
FEW, F5 [ Invitrogen 7, N & 10% i 4 JiG 4 11K ,
100Ku/L 75 /583 ,pH 7. 2 BRAE 1B, £ L EY) T
PR W 113 2% s MTT , Sigma 24w

1.4 {¢g% OLYMPUS 8 & & ##%5% ( H A" ) , Canto
AN A (25 [ =), SW-CJ-2FD [E A % v Ak T4
B (FER LA ), =S4 (Heraeus 28
A AR (55 2277) o

2 Hik

2.1 NIH-3T3 4il fifg 3 A5 5 il i 57

2.1.1 MRS 3R KAy 4l NIH-3T3 40 g 45 fh 7E &
10% fi5 45 13 i) DMEM 15 5% 6 37 C i FTE
JERIEFRAE DRGSR . N 20 ARTF IR, 40 M BE ML 43 1k 3
HARR A (20 A4EM) .2 X IR (25 H I E
4H) BAH (H,0, fbF) . SRIG MR 95,3 ~4 d
W 1K, 40k B El G, 0. 025% JiRAG S 1: 4
AR, 4 L 2= 30 X B Bl AL Wi 3R &8 43 40 A A 4%
2.1.2 H,0, HlEA4M # H,0, ] DMEM 5 4> 85
TR LA e BE B BE R RE S5 , M A 4l e b, B R 0,
300,600,1 000,1 500,2 000 wmol - L~"vfe B s i | 45
F£2hJ5,5% % LW, M PBS 5 DMEM %% 3 i,
A DMEM 5% 4 55 55 I 4k 2235 7%

2.2 s ss (FOSHE ) e MTT 2. H 42
TRA0 M40 96 FLIE ML, WALIMA 5 g-L~" MTT 10
pL,37 CHER 4 ~6 h, & L3 57 /N0 s fLN BiE
WG EFLINA 150 WL DMSO, % i 5% ¥ 15 min, f5 5
500 Y I IURE 78 20 VS O, IR A 492 nm 31 K
T E WO BE (A) .

2.3 KediFeAr  fEESEE SRR 10 K, FH AR Y
1k 6 FLA T 20 M, B A S 000 4> 48 i 42 b 3] 24 fL
M 15 5% 24 h 3 2 R /) I 40 M o 2 p-F LB

T R S Y AN . 7 = A R T R
A, Y b 5 0 F0 40 B S 5 S 0

A B 400 A4 K S A Y R A
Ji, BRI A5 H i H,0, MRV R (0 40 i 52 2 L i
2.4 EZGILTE R NTH-3T3 4 il 55 2 455 75 (1 5% 1)
2.4.1 FHMBHH S KREBEENL R S5 4 A
(20 1% S5 500 1 20 (17 g A= 24/ kg AR HE) (10 £ 45
ORI AL 5 RS RGN AL 2.5 5 SO Al K
FIGT IR, B4 10 H, 4% 550 4 21 4 K ig2 Ik, (8] B
12 h, 2245253 d, FARK ig 1 h J5 kREME 3 5 ik
R, 4 C 33,3 000 remin ' B .0 10 min, /N4
BV, F 56 C F 30 min K, 28 0. 22 wm JE AR JE
HBRE, —20 C fRFF. FSEFMT, DS IRBUY 7
MK ig, il £ 28 1R BRI o
2.4.2 SZEGMAHAALFE NTH-3T3 40 M55 24 48
T Uf 5 500 T W 2 100 S ) 5% % 4 0 T L 24 I
T AR 0 VR e K 4 i 3R 5 4l D RS R4 (R
0.6 mol-L™" H,0, fEF4) : DMEM 5 3% ; @ 4k
B 2.5 570 i 41 : DMEM K538 + 2.5 5 571 i 4 7
B 25 M S R R IR A0 B # L 5 A% ) A
DMEM 55 3£ + 5 7% 57 42 40 Jig #0075 24 1 785 3 [w) 485 9%
AN @ # L 10 55 40 . DMEM 15959 + 10 %
F RS 2 I Vs SR R B R A s B B ik 20
fEFI 20 . DMEM K5 328 + 20 7% 571 555 440 i #2245 1l
IR M. A A 3 A AT IR

2.4.3  AnMeACH RS pi s MTT 3k, 8 4E 05 ik
[7] 2.3,

2.4.4 {80 F W BB T L% NIH-3T3 40 g i) 2 245
Jrikla 2.3,

245 BRI H MM RE  Trik
[[] 2.3,

2.4.6  FAAMEACKEIBE T RGN &, B

FilF T AL 1 X 10° AN 4, PBS WUk JG 3 % LK

FEHT 100 wL 255 22 vh W &, BE A 2 pL

Annexin V-FITC, 2 pL PI 3%, #OEHEEF 15 min

= W 1 O UL B G s M s = B R

2.5 GiibHdlE SR sdE LA SPSS17. 0 #E AT Gi it Ak

HLOEPE DL v s Bon A i fT ¢« G, P <

0.05 H4it2¢mE X,

3 #£8%

3.1 NIH-3T3 4y 3= A0

3011 4B AR AR 4 A0 H M A AR TR

BORFLIN = AA0E |, M 5T ) A 2 ~ 3 AN AR (A Y

S, A BB RE A% A IE WA I, A R R
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MWL S SERAZAN D (H A0 MR B A e 4 0
R, o3 2 S PN R R 3E Z2 o R 1Y 4
AL 2 TR 22 R0 240 R BT I O, AR
I EC SN R N R R WL L

H,0, 484

Pagich:l

Bl SRUSFSNAMTEER
3.1.2 B-REL B R ik e BRI AT
it 2% €2 911 240 0 7 200 B A% 52 e SR 408 i B P 4
MM 5 sk 0, AR R 2 B-2F LB 1T B s (2 [
P 40 0 B B4 T 48 LR 2.00% = 1.00% , %5 1 % HR
7:2.624% =0.208% , B A4 .75.00% =2.64% ,
HERAMAREZS(P<0.05),

3.1.3 R EE H,0, J3 % NIH-3T3 28 jg 4 3
W s AR H,0, FIBECT , 4 i A0
7 W P 336 4 T S 06 BE AR, FLAA 300 pmol - L7 ik
JEFF ARG 2 mE REA R EFEER (P <
0.01) , Fh b AT D 200 i 184 58 i vie J32 358 4% T A ok A =2
il Wk 1,

%1 FERE H,0, 3t NIH-3T3 G SHEHEM (35

H,0, ¥/ pmol - L~ A
0(=H) 1.72 £0.29
50 1.41 £0.02
150 1.31 £0. 06
300 0.88 +0.01%
600 0. 62 +£0.04%
1 000 0.53 £0.03%

WS HEY P<0.05,2P<0.01,> P<0.001,

B DL 1 & THE b5 A LA D H,0, o] LUWT&E
i B b ST A S 20 R o AR A
3.2 BRERCA G M5 XF NTH-3T3 20 M 55 & 5 0 i
A
3.2.1 Xf NIH-3T3 4B S r 52 m B & W s
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TWLEE H,0, EF 3 W5 M40 8 25 A B, 4 K
EZS QR RN I RTE N R NG O - R
JIN ML PR T BORE F o B TR 10 A% 7 2 % 24 1l
T AL 3 5 AR 2 L A R AR AR A4 M Bk A o
200 0 R A5 A R A S T TR 4 e S (EL I Y
WORLAT SRAR & o #4120 A% 70) i 4 & 24 il v ik
LR R ok AL T A i N D RN o8 A N
R =08, M2 9 0L /D 5 09 80k 0 A . B L S
(5 791 4 21 5 24 0 35 A PR A AN O 5 S A I 2. 5 £
30 0 2 5 24 I3 Ak B 2 41 i T B B DX
3.2.2  EREHCE 25 0 X NIH-3T3 40 i 4C 381 1%
FUSEIm R 2 WL AN TR U 1 ) e A 24 I T
%F 0.6 mol-L™" H,0, 1 F iy NIH-3T3 4 jg 1L 4
TG A B P B & T A A, Wik
YA T O 24 B 46 A Y S AR BE A, LA 10 £ R
WA AE

F2 HEHSHMFET NIH3T3 @aiigEh R

B-FABEHBHLEHEMMENTIN (x5)

251 AT J1/4 FH P 40 i 5/ %
T2 0.62 0. 04 75.73 0. 90

FAEHRI (2.5 4%) 1. 64 0. 08" 8.47 +0.73Y
P EH(S %) 1.99 +0.30% 6.66 =0.75"
HEET(10 £) 2.01 +0. 39 4.77 £0.57%
BT (20 1) 2.34 +0.02V 2.91 £0.53Y

W HEMY Y P <0.05,2 P<0.01,” P<0.001(£3[[),

3.2.3 XTffL R ZARAE M R A 5T & B8 NIH-
3T3 42 it H,0, 1EH 3 W5 i 20 i ( RPASE 2L 20 4
ML) e EE T AT UL TR A R B, 4 R 22 B 40 i A4
FRURH 0 186, AR A8 S A L 81 4 /0N M R D9
FE & B-LILRAT I e A M A I B R £ . AT
VA PEE P 6 e T 20 L Ak B AN Y LA 4
TEAS BAS [ 2 B2 A 8 - 63 T AT UL 20 LA BR8N
290 L AT ok 2> 5 8- LM il Y £ B 1 4 50 2
FErp DL 10 7% 501 S5 440 1 T80 24 1007 A 32 %) 4 P 5
ERRIESE R, WK 2,

3.2.4 XFAMIE TR AR A 40
ARG T AS R BE (] Az 0 i 240 B 0 T2, i % 3 AT LA
B B HE LS 2 1 35 X AU KA S A9 NIH-3T3 4
ML T2 24,36 ,48,72 h H A A B AR 1 0 B0
ZRAIEEBEFEEZE L (P <0.01), Lk 10 %557 & 4H

YOV RS 41
4 itig

UTAERTSE A B, H,0, 5 Z2 FBORE U 1 B e s
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®3 BAERBSHMNFTANNEKFESH NIH-3T3 HHRATENHME (vx5,n=10)

45 24 h 48 h 72 h
(i) 10.12 +0. 16 15.96 +0. 32 22.35+0. 12 29.11 +0.24
IR (2. 5 15570 4) 8.42 +0.13 9.46 £0.24" 7.62 £0.26" 8. 11 0. 43%
HTERI(5 f5 7 ) 9.89 +0.45 8.23 £0.36" 7.69 +0.58" 9.78 +0.45%
FATHE (10 A5 57 &) 6.42 +0.79% 7.54 +0. 88% 3.87 +0. 86% 2.65 +0.96%
F TR (20 5 D) 7.25 +0.49 8.63 +0.78" 9.24 +0.25" 9.58 +0.58%

i IR S E DL S MO R P SE TS (PCD) S5 it
R WY AR WK B Tt S
BT A A S LM & o RE AR LB TR
AL WG IR B T O E ATP il K 75 25 4 A & R
AR 2 o0 X A0 M A R B I T A R 4
I AT AR A SR R 2o T A T
HEAEM,

ANV TG BT 4 40 B (NTH-3T3) J2& [ #if 6 Fr
NSNS R N R [ D=0 B A R i P v =Y
oS — R AL, B AR TS 09 240 M B 5 o 2 X I
2 1Y) 200 B AT AR ARL Y IR 25 2 U B R 1,0, RETE AR
Xof R 1 I ) P A O S S A . A SR
H,0, fER 3 JE WLEEF] NIH-3T3 40 ji (kB K JE
ASASHLIN, Jf AR S, 240 i 0 WY S ;- B2 FL b
GG £ PV A M A S B o, B 40 A Y AR Rl
H, 0, i B 1T A BRI . PRt (R S0 20 i 5 2
R 1y 1 N7 S I o

21 98 T (apoptosis ) o 78 5 P 2 il K 59 B I8
TR, BARTE B W AR AR B B A e 2
W B AH B Y A A T DU T e B AR
Parkinson disease (PD) , Alzheimer’s disease ( AD) Fll
Huntington #EREE . Mochiluki 2587 1 4E 41 38 % H
TUNEL Z 8,32 %5 PD i A i 20 207 fig A A 12 81
Lo AEFHINRHUITE PD 5 T2 56 RN %R 3 Y
A S A R A MTT He s, 2 — R
20 WLAF TG R AE A Y 7 i o TR IBC B 2 A WU S0 s e
DM MSCAE , T[] 432 s W335 440 f 344 58155 0

ARSLH AR W, A0 M 25 A0 B | B Bk HE 10
A5 3] ek 2H 5 24 ML AR RS SRR 2 L, ORI B Y
200 1 25 P S 2 TS 2 A R T A A g R 2
i -, AEL R oA B MR ATS AR AR 5 e 5 40 G A - A [
VA JEE 4 A JHE 152 24 13 XF 0.6 mol - L' H,0, M

A NIH-3T3 20 Jifd 38 5 45 47 B4 B9 ROCR , 5 1 2 10
R BOR e (P <0.01) o G AE : A [ i
JEE P A T I 24 100 0 Ak PR S 40 D B S R RS B
A T R L 1 T4 - 4 R B L 400 i AR Dk /L, 8- FL
R T % €0 B P 20 B 0k 2, HL DL 10 7% 551 2 4 e 1k
2 LT A PR A 20 N R S R AT ok e WD AN D
P2 AE 24 ~72 h HA BB EHOBPE B9 40 11, 9 H. 10
700 B B S 2 TS LR e BT R (P <
0.01),
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