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Apoptotic Effect and Mechanism of Resveratrol in Rat Primary Adipocytes

CHEN Si-fan', ZHOU Ni-man®, ZHENG Lin', KE Liang-ru*, SHAN Zhi-ming’, FENG Xiang'*
(1. School of Public Health; 2. Zhongshan School of Medicine, Sun Yat-sen University, Guangzhou 510080, China)

Abstract; [Objective] To explore the effect and mechanism of resveratrol (Res) on apoptosis of rat primary adipocytes.
[ Methods] Rat primary adipocytes were cultured and treated with resveratrol in different dosages. Adipocytes were stained by
Hoechst 33258, and cell morphological transformation was examined with fluorescent microscope. DNA Ladder assay was used to
further confirm cell apoptosis. The LDH content in medium and cells was measured to calculate the LDH leaking ratio. The number
of apoptotic cells were assayed with flow cytometry. The expression of silent information regulator 1 (Sirtl), Cytochrome C,
Cleaved Caspase 9, Cleaved Caspase 3 were examined using Western blot. [Results] Res induced the apoptosis of rat primary
adipocytes in a dose dependent manner. Nuclear fragmentation and condensation were observed by Hoechst 33258 staining and
DNA Ladder assay. Res also increased the LDH leaking ratio, the number of apoptotic cells and the expression levels of Sirtl and
Cytochrome C, Cleaved Caspase 9, Cleaved Caspase 3. [Conclusion] Res could induce the apoptosis of rat primary adipocytes.
The underlying mechanisms may be enhancing expression of Sirtl, Cytochrome C, Cleaved Caspase 9 and Cleaved Caspase 3
which are related to cell apoptosis.
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P Z2 e A0 M i 1 g, O AR s T B b
FAAL A BB E T, SR, HETA OC Res XARNT
AP T AE BB SEAT AR A R B
[A-F 1 (Silent information regulator 1, Sirtl ) J&—7Ff
L CTREE , FEA M T A R AR A
FAI, Res O] LB R HGH0 Sirtl 338, 28 R 4kr
IRPE T AT BTG Caspase FIE R 1, P (2 F
i 9o AL S O T AR S AR A s 4
RFFEXT G, K Res X H8 T (52 0 22 Sirt1 |
Cytochrome C Caspase 9, Caspase 3 8K H FiA4L
1, ARTY Res X JEACHE 7 40 e 08 T A9/ FH AL
PRI ARE

1 #tAe s ik

L1 # #

F 22 75 1 (FH DMSO % #% |, Bic & A% 80 mmol /L
O AT, DMSO 7E R SR B AR T 0.1%)
DMSO, 1 A fi J5Ufiff , Hoechst 33258, I [ 3& [
Sigma /N F) H =4 DMEM 35 55 3+t R AR A T , 4]
H 2 H Gibeo 23 F] ; DNA marker, DNA Ladder £l
WileE, WAa L Beyotime 5] s LDH A i3 51
&, WA R A T AR S T 5 0 LR T
R &, MWASERE BD AR ARt Sintl FrfEdt
&, W A JEE abeam A Al ; SPT Cytochrome C |
Cleaved Caspase 9 . Cleaved Caspase 3 H.5gFEHTA
W4 F 3£ CST A H]; bt GAPDH HLyr BEHLAR Il
H 27 Boster 23 A 3 40 % 5 H #2155 &, BCA
A&, HRP bric it s — 3T, I H L7 Beyotime
YNGR
12 A &
121 KRR 20 M6y 355 MEPE SD KRR
10 5, i 160 ~ 180 ¢, [ A4 L5 5h¥)
bl o BRI 40 o 25 5 B 3 S A - BBOR B
1 BRI AR B IS TC 43 25 B S2 i D 2H 2, DAIR B}
5557 200 ~ 300 K, B9HEE 1 mm’® LLF,H 1.5 ¢/L
i 1 2L R S S A AL, A K T8 AR, 100 ~120
r/min, 37 C/KIEH A Z] 40 min, 100 H )M 5 3E
S T ELOE Y S min, JRITAIM AR BFE KL
AR AN RS R AR T AV 2 Wk, eSS
HIIATEEZT i DMEM £537# 35 (100 mL/L #4225 1
#.100 TU/mL 5% 2 100 IU/mL 855 ), W%
SR

B3 JSD KRR, Uik sy B 55 3 AR B
I OO 7 O AT R oy i) 11 N i B R = )
Res, 1£ 37 C M5 ECR 5% CO,.95%1% B 11
o 5% IR A LA T AR RS TR A A, 4558
HE 3K,
1.2.2  Hoechst 33258 % & 4 Jifd H 20.40.80
pwmol/L ¥ Res fEFH 12 h, X BEZH Vs i AH 2555 19
DMSO fE SR, 259 Ab P 5¢ 58 J5 F PBS Vi 2
W, B/ VKEERR (3:1) T 4 C[EE 10 min, PR
J&5 ] Hoechst 33258 (V&£ N 5 mg/L) G YL 4 15
min, F PBS ¥E¥ 1 R, #EA740 i iH40s |, ey
6 000 M 4HAEF AT R A2k BE b, R HhE B s 7E
DG B PRI (A K 340 nm, &
B K 420 nm)
1.2.3 DNA Ladder 5 3& 40 i 28 14 20.40.80
pwmol/L i Res T7i 6 h 5{ 12 h Ji7, #% & DNA
Ladder J501 €Ul WA 45, FIRTBG O ARl 429, e If
425 ZHARNBE Y DNA, HX 20 wL % DNA FE 5,
6 x DNA I FEZE vl (IRFL53 %1 30% H i, 0.25 %
TREYHE ), 76 0 20 80 1.5% A BR AR M BE IS (7 0.5
pg/mL AL B8 ) A THLIK (40 V,HIKZY 3 h),
YuRk sl 2 2/3 &b, FEEERE LG 7 BT A b XS
PEATAER %K DNA Ladder I9IE A%,
124 SLERBLABES Satem  IWEERH IS
FERNANME , 40 AE PBS T EE R AE i e S A A
Jfl, FHE LDH il @ vi il 45, kil Jf 3145
5 dHORE R R4 B i FL R N AL B (lactic
dehydrogenase, LDH) ¥ 1 . LDH Js % (%) = ¢ sy
(LDH)/ (¢ g3 (LDH) + ¢ gy (LDH) )
1.2.5 A mppon z mied = s 20,
40,80 pmol/L Y Res T 12 h J5, WeAE & 404
Jit, 42 BT ] 1 30 5 3 0 s, o B
Annexin V 1 7-AAD , kb3 5 78 0 X 40 A i 5E
AIAT R,
1.2.6  Cytochrome C. Cleaved Caspase 9. Cleaved
Caspase 3 #97%&% & & ik F NP40 240, $#REC
YRR T, $ IR 2 = KR & Ul 5 R 4n
M3 A, R BCA LA EE A e i, E I T
S 10% 0 5 B SR 5%k 4 i, THE 120 V
80 mA THHLYK 10 min, L Af, #4T SDS-PAGE Hi
vk, 2T RS T S0 B 5% B R WA = iR dF 1A
1h, —HIEE 1:1 000 FBET 4 CTFHEN
B, —H(1:5 000) ZEIEMFE 1 h, B 55 i kot
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JEPNRAY 2 mL TRE L, X LA BE B,
FER .
1.3 SEitFabiE

AN E 3 AT X IR, RS
FREMAT 3 K, Bk A SPSS 11.0 gk {4+,
250 HTI7 1 (ANOVA ) X Bonferroni B iE17 41 ] 2%
ST, KK o = 0.05,P < 0.05
RFEMH 27 HA G EE L,

2 % R

2.1 HREREEFEWL

2 fit0 FH Hoechst 33258 Yeft, 728 o ki
WLEER I, R HRZH 1) 40 A 52 Ik B3K 5 1)
2¢96,20.40 pmol/L Res ZH 19 40 M AZIE 25 5 X 18
A EE TC W 2 22 5 (W), 1T 80 wmol/L Res 41
Y ANREAR Y o ik 4 SR Ak, A7 FR 0 A0 A 2R e
JREE (1)

Control 80 pmol/L Res

B 1 Res XF/E KR8 R 40 A 240 R A% 2 25 19 22 i
Fig.1 Cell morphological transformation of rat primary
adipocytes treated with Res
stained by Hoechst 33258; 200 x

2.2 DNA Ladder Bk 4R

DNA Ladder FLIKE5 R B, AEF|E Res 1
UM 6 h J5, A BB A DNA /N B AT,
MYER 12 h J5,40.80 wmol/L 7120 I 1 31 180
~ 200 bp FEEFEAY DNA R B2k, R BIE HL
TKIETE (F 2), U Res 51 40 Ml A% 44 {4, i DNA
WrZd | ik —EEIH Res fEVEANAEIA T,
2.3 &{HRILDH RH=E

H 20,40 .80 wmol/L ) Res T 40 12 h
J5, 5XFER4IAH I, DMEM £ 35 5: b i LDH & &
ThiEr, AN LDH &R T (P <0.055 P <
0.01, 8 3A), Res 211 LDH J 1 2 HA 5 &5 T %
ZH(P<0.058 P<0.01), [N, LDH
i SR T = (B 3B)

bp
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1 000
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80 40 20 80 40 20 Control Marker

12h 6h
c(Res)/(umol/L)

B2 ResXt/ERAEAZHAE DNA Ladder R HI 2200
Fig.2 DNA Ladder of rat primary adipocytes treated
with Res

@ DMEM medium
O Intracellular
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20 40 80
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B3 Res XEARIEHZ LDH i H X K200
Fig.3 Effects of Res on LDH leaking ratio in rat

B

primary adipocytes
1) P<0.05, 2) P<0.01 vs control

2.4 FAMEANEZBMEAT
AN E 25 R BN, Res fEF 12 h 5,

R AR TR~ 7.5 %, i 20,40 .80 wmol/L

1) Res ZHANRRII T35 51 02 12.9% ,19.4% .30.9%,

55X HEZHAH LU B 38 hn , 2500 AR (P < 0.01) ,
AHR Hb 1520 & 40 e DT BRZH 8 91.8% 433 T

W% 85.4% 76.9% .63.7%, T YR FEAN At 3 I A AIK |
80 pmol/L UK 5.4 %, X L4, UL Res {2k
JEAR g o 20 (R R T
25 BXEFHEHEARIE

Western blot 2557, 56 RAHAH L, Res 41
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100 % =
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S
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G
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0% 20 40 80
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E 4 Res XERAEHAMMATENIG(12 h)
Fig.4 Effects of Res on the percentage of apoptotic

cells at 12 h
1) P<0.01 vs control

B Sirtl . 2% Cytochrome C Cleaved Caspase 9
Fl Caspase 3 MY H RKIEAKF BT, 4050 &
Cytochrome C FA/K A —ERREER T (K5),

Res (umol/L) - 20 40 80

Sirt 1
Cytoplasm

Cytochrome C

Total
Cytochrome C

Cleaved
Caspase 9

Cleaved
Caspase 3

GAPDH

B 5 Res X REAAEATZEAE Sirtl, Cytochrome C, Cleaved
Caspase 9 Fll Caspase 3 B AR iL K200
Fig.5 Effects of Res on the expression of Sirtl,
Cytochrome C, Cleaved Caspase 9 and Caspase 3

in rat adipocytes
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3.1 BEAEREXRRNKHERE”RET
WFE A B, Z2 Rk ) A 2 W Jot ] 42 ok g A
I, 0 A O R A A0 ) A 2 L 1) O O 4R Y
o3k, BT AR U 40 RN 7 20 A S 3 T A DA
T /D AILAAS 4 Ji 7 S R 35 %68 Bl ¥ JIE S A7 o
R AR A AR A ) SO T AR
IR Ul 240 L P 0 T AR A RSSO s, 1A
—MAEYIE A, Res AT LAGERE IR 4R AG 94 T2,
3 2o Xk 2R AR R A IR K Caspase FMGAH K R
PRSI0 TS 2 B 2 A0 A s Y O

-0, [FIE} Res LHEFN I 40 HepG2 B K
K5 HARSE A T FEARSIR H, FRATTIESE Res
ALK BUSACAR I AR i I T A B O T
AN A ARG /)N, ) BT 47, W65 S0 A% S5 i Y 4
B, e 5k A I MR/ F 1) DNA
FBE, AT Hoechst 33258 % Yt Ye kY {6 %
B, Res A0 FHE (14 A5 1 200 . 200 A A% 2 B0 Tk L 1 [
AE SURE PR, TR AL TERL, T DNA
Ladder 3256 25 5 i 78, Res A PR 5 B Uk A H B
“BRIE AT UESE Res AT 20 M G (45T DNA Wy
%L, LDH 21 T HMIK N S 5 R s — 20
RPN A PR AN L TR AH B APy ) — A AL B, SR
AR 451, LDH 23 AR P ¥ 1Y, DR ok e a0 5
LDH i th % ] DA P 4 i Tofe . &2
20,40.80 wmol/L 1) Res YEHIJG , i i 20 JE2 i1
LDH s 1 2 5450 RO M+, 10609 Res J8 3k 44
8 T AR FH RO 20 BB v e e 3 2 A S
SE MY ZERAIESE , Res T30 5 A5 b T i i 017 240 L 17
PR T H AN MR AL A AR X AR, ] Res 2L
kA P T T EAESRAE
3.2 BHEAESSMMETRIEEAIYLE

SR A TR AR AE A0 L Tl R AR
JH, T Caspase Z JGI 75 & FIEAAT 21 B 8 1= 1Y OC
&5, TEAN A2 208 TAF SR Zokifk
PR TR B A (3R C, 2P 3T U Ak
Caspase 9 Fil Caspase 3, )i 3] Caspase ZEK SV, T
AR P PEAET . WFSEIESE  Res 1] 28 1AL
WIHT-384%, 164k Caspase ZME ML PE AR 1=,
Res AT 8 SGCT901 4 M ft 35, 5140
JEV BT RELY | () 98 2RO A4 B L A5, 380 Caspase
3 P, A R A0 T2 MCF-7 Al D28 Res 4k
HJS , Bax %35 1, Bel-2 %35 F 4, Bel-2/Bax L
HTFRE, SRR A TR, J5 2200 1 2L
T2, {HE1Y Caspase FIGMITEIL T FH Res &b
FR e SR8 U251 49, Caspase 3 i PEXE 0, 11 H.
Res 175 T B9 40 ML IR T-REDEIE PR Caspase 3 FIHI 7
(Z-DEVD-FMK) FHW ! ASSEHIESS , 28 Res ARBE
Ja {63 C . Cleaved Caspase 9 Fll Caspase 3 fiY
HE R LT, Ui Res W LAZE bR T
AT P Caspase XM, TS8R D7 4R AR A -

TERAR SR AFSE Y, Res Bl 2 B0 AT LASE 40 i
Sirt1 AYFRIEI Res IS Sirtl AR SMERAE
FUBEME N SE55 KW, 11 wmol/L 1) Res WJ LU Sirtl
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REARA B VIR SR, e 41 M A7 1% B e T
J7 T, Sirt] [FIFEEA EZENER . PRI, Sirtl
FESEN T FERT AR SR T, vl
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