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Effect and underlying mechanism of resveratol on porcine
primary preadipocyte apoptosis

Zhao Zhang, Yang Yang, Weijun Pang, Chao Sun, and Gongshe Yang
Laboratory of Animal Fat Deposition and Muscle Development, Northwest A&F University, Yangling 712100, China

Abstract: We demonstrated the effect of resveratrol on porcine primary preadipocytes apoptosis, to study the intracellular
molecular mechanism. Porcine primary preadipocyte was treated with different concentration of resveratrol (0 umol/L, 50 pmol/L,
100 pmol/L, 200 pmol/L, 400 umol/L)). We used optical microscope and fluorescence microscope to observe morphological changes
during apoptosis after Hoechst 33258 Fluorescent dyes staining; and RT-PCR and Western blotting to measure the expression of
apoptosis-associated gene sirtl, caspase-3, bcl-2, bax, p53, NF-xB. Primary preadipocyte apoptosis was apparent, accompanied by
reduced cell volume, chromatin condensation, and nuclear shrinkage. Compared to the control and low concentration group, high
dose group (200 umol/L) significantly increased the ratio of primary preadipocyte apoptosis. The expression of sirtl, caspase-3, and
bax was up-regulated markedly in response to resveratrol; in contrast, apoptotic inhibitor bcl-2, p53, NF-kB down-regulated. We
further proved fact that resveratrol can specifically promote the activity of sirtl; moreover, activated sirt/ modulates the activity of
caspase-3 and bcl-2 family, involving in transcriptional regulation of p53 and NF-xB through antagonizing factor-induced
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acetylation. Taken together, our data established resveratrol as new regulator in porcine primary preadipocyte apoptosis via activating

the expression of sirtl, modulating activity of apoptotic-associated factor.
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Table 1 Primer list apoptosis related gene
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Fig. 1 Morphological observation during porcine primary
preadipocyte apoptosis. (A) Porcine primary preadipocyte were
cultured for 24 h in vitro. Showing stretched fibroblast-like or
triangle cell phenotypes. (B) Cell morphological changes were
observed after treatment with resveratrol. (C) Preadipocyte cells
were stained with fluorescent dyes after culturing for 24 h,
showing that cell nulei was spherical. (D) Fluorescence
microscopy of preadipocyte, after exposure to 200 pmol/L
resveratrol 48 h, cell were stained with fluorescent dyes
Hochest-33258, showing that cell nuclei was shrinkage.
Condensed nuclei are indicated using red arrows.

22 RES X THIKBEAIAMA T F sirtl
caspase-3 Fi& Y10

@RI 4L4d, sirt] R 30560 FT AR RE B 40 A v
BRI A 434k, D IR BRI B gE R
Y, sirt] f )4 PPAR-y 55 40 A% 32 1Ak 85 i s 41
ML) oA 3G 58, SRT, R T 4 MY BE g AL AT AN B



SREAE: R RS B A 7 20 B 0 T A4 L

1045

THAE, RUIT sirt] A7 H ALK VE B R 419 i 17
AR, LL O, 50, 100, 200 umol/L Z5¥ ) RES
ACFERTAR G T A0 48 h, SRA5E & RT-PCR 5 il
W7 AL sire] mRNA 35 F1 WB R I 285 1 /) 3R 3k

0. 45RFEW, 5 100 pmol/L Fl 50 pmol/L A
Ft, 200 pmol/L Z51FF sirtl W iAE B EH W LTt
(P<0.05), Ffi#F RES MMk BEHI NS — & B,

sirtl W FIB ARG, GReEB S AR (F
2A). Caspase-3 AT T B B AT+, N
K 2B 7, caspase-3 5 H 235 bl A b B EE 19

. S5RRY], BRSEEX TP R sirtl B
AHHERIEIEER, FIE caspase-3 &5 T Iiiﬁ)i'
o BT R 4 Y AR L AR

2.3 RES MATMABEAZEMIETF bel-2 1 bax 3
e =opA )

Bel-2 2 A T GBI T A -, i
Uﬁtﬁ?%?@ﬂ@ﬁffﬁm]o IR, bel-2 i TEhL
FAS 118 PAY BRI DA JB 0 v, 30 52 i AR R ) T 2 0 o)
R T . B AFSEIESE , bel-2 i caspase-3
) 22 35 76 P T B0 ] RES FBr i S Ao 4 i i -2l

B RS, 7E 200 pmol/L WY/KF-TFikE]  Bax MIEFIHLEIIEL S bel-2 I, 24N IE T/ 1E
A D 250
Sirﬂ m :
2 2001 L =
Control 50 100 200 400 % b T
< 150 b T
B-actin 5 g us +
5 S a
é 2 100 I
k= L
= 50
B
20 0
" Control 50 100 200 400
§ a a b Incubation concentration (umol/L)
2 st b T
< T
% T T |+ E
a -
e 1L0F F J Caspase-3 U T, Y
© Control 50 100 200 400
_E: 0.5
© P-UCHIN  — m— c—  — —
0.0
Control 50 100 200 400 F
C
T
o 600 F 1
£
g E d
E" g T
¢ E 2 400 1
1 o) S b
sirtl .- Sy e ) 2 B b T
1 T N g & T -
Control 50 100 200 400 S 200
B-actin —_— -
0

Control 50 100 200 400
Incubation concentration (umol/L)

& 2 RES XJ3& 571K 85 BA 40 B = & sirtl A caspase-3 FRiZAI SN

Fig. 2 Effect of RES on the expression sirtl and caspase-3 during porcine primary preadipocytes. (A) Agarose gel electrophoresis of
sirt] gene after treatment with indicated resveratrol (umol/L). (B) Quantitative analysis of sirt/ mRNA expression, different letters
mark show significant difference (P<0.05). (C) Protein analysis of sirt]l by western blotting treated with indicated concentration of
resveratrol. (D) Quantitative analysis of sirtl protein level, different letters mark show significant difference (P<0.05). (E) Protein
analysis of caspase-3 by western blotting after dealing with indicated concentration of resveratrol. (F) Quantitative analysis of
caspase-3 protein, different letters mark show significant difference (P<0.05).
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Fig. 3 Effect RES on the expression change of bcl-2 and bax during primary preadipocyte. (A) Electrophoresis analysis of bc/-2, bax
gene after treatment with indicated concentration of resveratrol. (B) Quantitative analysis of bc/-2, bax mRNA expression, different
mark show significant difference (P<0.05). (C) Protein analysis of bcl-2 by western blotting in response to indicated concentration of
resveratrol. (D) Quantitative analysis of bcl-2 protein, different mark show significant difference (P<0.05).
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Fig. 4 Effect RES on the expression change of p5S3 and NF-kB during primary preadipocytes. (A) Agarose gel electrophoresis of p53
and NF-kB mRNA following treatment with indicated concentration (umol/L). (B) Quantitative analysis of p53 and NF-kB mRNA
expression, different mark show significant difference (P<0.05). (C) Protein analysis of p53 and NF-xB by western blotting in
response to indicated concentration of resveratrol. (D) Quantitative analysis of p53 and NF-xB protein, different mark show

significant difference (P<0.05).
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