22 7 T S T 0 2 S LR — B RO R A A O A s T 2 IR D 4 R
Y2 i BT B FY? BN GREY? OCRESEY? Y EELY
2 gkAE T2 lmegk b 2
(LI REB RN R B B B ERFAHT, $F 2501005 2,107 B @R BIE 5 B H B A0 E, 3
M 250100)

M B AR B ETT R A 2B (RES) 4B N AR AR 23R UL &% 2 ZBiLREL (SIRTL)
IR —BERREOE I EE R (AMPK) {5 5l B OCHE RF I mRNAFIEE (1 R A SR . 1R HX18 H i &
PEEA I B R AR AR A, TSI LI BE0R, SEHCARESIKREE 43780 CHHED L 100, 2001400 pmol/L
(IR SR b A8 h, FRAHIANE R . 8 Hoechst 33342 L (o 40 LRI T~ AT A 2248 4k, i s Am i 20 BT 4
AP T-%, K EPCR (qPCR) A4y ENiZEAL: (Western-blot) 45l MISIRTL/AMPK/E 5 i@ %
FHSREE R FSIRTL, AMPKa. YCk#SEIAF1 (FoxO1)  BAHMIkELR/ A M%-2 (Bel-2) « P& Rk
KRR -3 (caspase-3) AT FBCl-2AHEXEH (Bax) HIMRNAFIE H i FKIE R, FHFIHMLO0
Pt S e NRITANIL . SRR, SXTHRALAR L . ANTF) R BERESALFE IS 1) 45 B T g I 440 M 0 1 26 JAp A% .2 348 o5
(P<0.01) ; ANFEKEFRESAH G HISIRTL. AMPKa. caspase-3. BaxHmRNAZE X B 35 il B 21 a
(P<0.058P<0.01) , Bel-2fmRNAK LR 2 & F#K (P<0.01) ; ANREIVKFERESALH 5 HISIRTL. AMPKa.
caspase-3 ) 25 [ i ik 1Y B E Eik B E R (P<0.058(P<0.01) ; 20041400 umol/L RESALFH )5, FoxO1
FIMRNAFIEE 1 304 2 15 3% ol 2 2 4 1 (P<0.058P<0.01) , Bax(1 & A iRk Ak W & 18 M (P<0.01) ,
Bel-2[1 2K [ i ik B 5 35 FA% (P<0.01) . 100 umol/L RESALFEJF I, FoxO1MmRNAFIZ ()5 #ik & L

JBcl-2. Baxf)EAFREEEW S BHZERAEE (P>0.05) . HtAT K, RESHEINEIESIRTY/AMPKE

ks H i 2017-06-11
HETH: EREMREIES (31402098, 316019660 ; [ A L #HRI%BIMH (2015BAD03B04)

YEE T B (1978—) , B, WWARMFEN, BHFEWIR R, Wid, FEMNFREIFESERE TR,
E-mail: 98061107@163.com

*[F]) S DT E &

*EEMEE . XA, BIFTAR G, E-mail: xmliu2002@163.com
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TIEE, RN EE T RIFoxOL, fEHE T A BT AR AN T, Dyl TR R HOR PR KT
PURBRGE 17— LB LA
FEEW: LOMLES 1 IR BERBOE I E B, ORI T 1 AR b RITAEN
KT S823 SCHRBR IR« E T

Pl T, R BE A AE BT o e A TR VA5 T My 4t B 1 5 H 4 =2 IR 7 L 2R A KA 43 A i
PR YERR IR A TR T TR 1, AH IR o AFAE BN IR T A 7 A I R v, AN B 70 A S R 4 R AL A 40 i
K H e e M of g 7 20 B T AR S R ML AT IR TS, iR dT N SRIEREAROCH . #E sh Wil
DU e Al o, A B AT 9T R 3

20 2890 FAR A I N SR I S PRI T2 ) 5 4K M ool 5 I 1 4 B 80 ez 155 Oy 440 7 T K R ke ok (2
It 5 22 273 o] MR 07 240 L O e A R R T LA REAT T EORIR NI AL, (ELR LA A A P AEST3-LLIR
JUr 2 R BN L SR EAREE 7 (0 I 0 4 LA BRE R B A R 0T 4 . ASAIT FE BRI R 4R 1 68 70 3 24 52 A
JIg 7 4 B AN AL PN BT R AR BT 4l BRI T2 22 57, R C B LEEL Csirtuin type 1, SIRTL) it MELFERAF1
(forkhead box protein O1, FoxO1) JILHEIER SIS AN A ey 2, I B S HE W41 fuSIRT 124
PRI s AN T FR By v T LA AR 07 4 ), (B L) 75 B — 2D IR NI AT SIRT LR A T8 I i R e
THZHER (nicotinamide adenine dinucleotide, NAD*) HI4LE H £ LB LEE, APTERAS B H™T K1 2(silent
information regulator2, Sir2)Z &Mz —Bl, S540sE5E. o =2, WTOAREE VIS, SR Ear
BREEAUE T AL — . B —BERIEUE B B (adenosine monophosphate activated protein kinase,
AMPK) RE5 IRt —®iRE (adenosine monophosphate, AMP) 454, i AMPEE KN M ) BE & /K P A1 AL
BRI BEREE, BORROA“RERTT R, 2 5N AR TR0 AMPKAE A fg &Iz 28 A 1Y
B AR P EAE BB A S S, AMPKRISIRTLZ (B /E4E A FEIE R, AT LE 5 e AR MHL A
AL HEAREIEH] . AMPKYESIRTI R 2% % R AL B RIS 5 207 FE R 4 i 03 12 o B4 B A 2k
—BIRAW T .

i (resveratrol, RES) fFN—MAEMERZ MM &Y, TERIETIEE. W& (LEEE .
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FERL. RAESEEY), BAZRAEYIGIEMZEER, it s oo g R HUMR It 2 551
HI-8l, RESH HIRAE NSIRTLRIEOE A, 2 NAMERENY) EREAT 7 KRBT, JOHRAERW L 77 1
WA 74 NHE H IR  (ERESIE AR, ESICHAL S &4z BT W S ieA B rp e R IR
JiTH ARV R BINEITI  WITELRFE BT A SRRESFAMIC F BEHERURIBIE T2 7545 2T kR o s il &5 s )
A TR B B AN T B RN RIS T R 29200600 F e B0, RESKT SR BRI AL LA 51
R MBALNLHIZE Z R FRMFEAAETR 2 EH, HFERKGFRMPOTIL . Bk, A alsEdwt
FERESXS P A= BT g 107 40 M T2 2 LK SIRTLAMPKAS 5 18 B8 SCBEFE R OMRNAFI 2 [ 57 8 BRI, &
P IE E IR RIS BOR BRI A BN R DR SR A — 2 R BB 2L At

1 MESI%

11 R%shY)

WEPEMERRTOH . 450 ke fiy 18H RIS U A3k, B, TR Bk MRITAL.
ISR BN AR B AR E B S ORI A A 2% 5 2 ¥ ] (JACUC20060101) , FFAF S A SR K sl e Al
P D )

12 W5k
121 BN R A RE 7R

A= BT RN A ZABY AL 1 mm3 K/, IR EEE T AR IREC R Eagle 57755 FRIR &)
F12(Dulbecco's modified eagle medium/nutrient mixture F12, DMEM/F12)+1 g/L RJEREE [ ], 1HIRIRGZG /KB
37 ‘CHAL 30 min. JIAAEKREFR[DMEM/F12+10%fR 4 i (fetal bovine serum, FBS) ]£1biH4k, 200
H A it €, Y8R ARE R 0L (TDL-40B, Fig225) 1385X g B5.0 5 min, # &, A DMEM/F12
W (692.5Xg, &4 10min) 2 KJG, MANARKEIRBIRS, SRR, HE. Hf, HPSA Tl
. P4l & s, B4 DMEM/FL2 KRN 3 0 7R I [DMEM/F12+10% FBS+1%7 . %
HRIFWA5 pg/mL S Cinsulin, INS) +1 pmol/L HiZEK#, (dexamethasone, DEX) +0.5 mmol/L Fi 3
S TIPS (1-methyl-3-isobutylmethylxanthine, IBMX) 1, 5 Sa0AE 400010 NG 40 L. 48 h )5,

3



T SR TR N R L35 35 (DMEM/F12+10% FBS+1%% . 88 2 J5M+5 ug/mL INS) , LU
2.d 4 1 RIERIO LIS IR . — MEAESS 8 K, 47 80%LA_E (B4 g il 40 M 20 Ak )l AT AR T 4 .- RES.
JKJEEG 1 . FBS. DMEM/F12 M35 . HE% 2 540 H £ E Gibico AF]; INS. DEX Al IBMX 0 H £ [H
Sigma A ] .
1.2.2  Hoechst 33342 4:ft

FIEAIC R, EAR LI 0 K, EHh RESWREZ/F A8 0 CRHFED . 100, 200 AT 400 pmol/L (¥
BRI, FH R 3ANEE, W 48h 5, KGR, WERR Hh % (phosphate buffer saline, PBS)¥E4fifil 3
o Hi4fE Hoechst 33342 Jeti iy ( BIFFEA RAEMBEARAR AT B4, #7490, FIH B Olympus 2
] Microscope Digital Camera Model DP71 215t & 5 4t % Olympus BX51 %t i Asi T W& i
1.2.3 4L O Heth

FIVEGHIIC Fr, R4 /LI5S 8 K, TEHN RESIKIE 9 0 (i) . 100. 200 A1 400 pumol/L ff)
BRI, MW 3 ANEE . 48 h EHRIMAL O (R nt @ EY) LRER AT Yok Sse IR0 Wi 2eht 97
W, PBS PEANME 3 ¥k, 10% g2 EhE2 v [ 2 40 min 5, PBS e, WHGHAL O TAEW 10 mL, i
210 Jefh 30 min, 60% 7 IS4 10~20's, FIRAKIMGE, JRARS Gt 10 min, ER/KMEE, HMB RS T
EECLN
1.2.4 Y A I fig 107 4 o ok

DL 55104 AN em? 125 FEKG A0 MU He T 25 em? 353800, 7E B NIRRT 4 63 0 K, S RES
FE5r A2 0 ORBED L 100, 200 A1 400 umol/L R5 77K, R4H® 3 NEKE . 48 h JFEUHEE TR, 7 allicsE
Y, DABENRZE &EA V BRMEMRYOEE (annexin V fluorescein isothiocyanate, Annexin V FITC) /AL
e (propidium iodide, PID XU HYEF MMM TS, %18 Annexin V-FITC/PI X4 40 B T il f) & (LLIR
IR B IR AT Y AT ERAE . RN # 3 Ntz FEA IR E £ [H BD FACSCalibur Ji 20411
RIS AME AR E 7T IVE . &) B REARI; b R IEhRiCH Annexin V FITC Jetagui; o

SR PG 4. 45 A H] BD FACSCalibur 7341 G 34T 70 A, 8 I T80 T X 40 i B 45 i T2



1.25 SERFSYGE & PCR (quantitative real-time PCR, gPCR)

A 5104 AMem? % FERK 40l Rl T 25 em? 85 R, LI ES 0 R, B4y RES WK EE 73014 0 CGhf
) . 100, 200 1400 pmol/L 3FFF, RFAIB 3 NEKE. T 48 h JF UL, A RNApure 2L
&l RNA RIS IBGRAT & bt SR AR A A FD SRR RNA, R 196350 IR0l BE f vk A
AT FE ARG IR RNA S A4l . K F] Transcriptor™ First Strand cDNA Synthesis Kit (Roche) #£47 #
#ik QPCR NAA R . ¥ )5, K ChamQTM SYBR® Color gPCR Master Mix % ¢ & il & (F it
MESRAEVIRISCE IR A ), BUT pL cDNA fERIR, JnFeT- 96 FLAR, #£ Roche 480 7)€ & PCR A _EiAT
B RNFEF: 95 CHiIALTE 30s; 95 CAfE 10, 60 ‘CiB:k 30s, 13 40; IaffMiZk 95 CAE 15,
60 CIBK60s, 95 CAZ{E 155, SIRTL KAHSRIEIN 510 Hh _EiRE4A M A BT BR A 7] 8Lt Ak, PCR 514
FPAIZ AR 1. L B-NBhEEHE (B-actin) NS R,  FAIRAG I 3k D8] A AR X 2 B AR A 2k D] 3 a2 A b 41
Hick, RN RIEFE=228 HAA=C mamun-Ct wsum, AASAL wpm-At e, DAL LR B 7K P15
E 9 10,

#1  PCREIYT 4

Table 1  Primer sequences of PCR

A 755 L2l FEIR N
Genes Accession number Primers sequence (5'-3") Product
size/bp

X L ALEL F: AACTTTGCTGTAACCCTGTGAA

NM_001192980.1 129
SIRTI R: CTGGTGAACTTGAGCCTTCTG
JREF — B BRI 1 B B F:CCGTATTATTTGCGTGTTCG

NM_001109802.2 153
AMPKa R:CGTAGCAGTCCCTGATTTGG
Sk E R L F:CCTACCTTGGCACGAGAGTG

XM_005900262.2 110
FoxO1 R:CAGCAGAAGCAGATGGGATT



P RIR AR A E R 5 -3 F: CGAGGCACAGAACTGGACTG

NM_001077840.1 130
Caspase-3 R: GCCAGGAAAAGTAACCAGGTG
{18 E Bel-24H X E E F: GAGGCTGGGACGCCTTTGT

NM_001166486.1 172
Bax R: CATATTTGTTGGCGGCAGGC
B4 At bk B2 988/ 15 -2 F:CCCTTTTGCTTCAGGGTTTCAT

NM_173894.1 199
Bcl-2 R: TCTCGGGGAGAGTCTGTGTC
B-NizheE F:CACCGCAAATGCTTCTAGGC

NM_173979.3 186
B-action R:TGTCACCTTCACCGTTCCAG

F AR 23 B Bl 5 A0 NS 4.
F and R indicate forward and reverse primers, respectively.
1.2.6 NS (Western-blot)

PAS>LO*ANem? (1) 2 BE K A B2 P25 e 7RI, 7E4H M 73 A I EE 0K, TEH WRESIR BE 43 73l MO CHf ED |
100, 200#1400 umol/L{)35 77K, R RINEE . ALF4A8 hE I T, R b aEl, HER.
B30 pug® [ i A1 25 [E Bio-Rad 24 7] B #K{X Mini-PROTEAN Tetra Cell 1T+ — e LR AN- 58 A M Bt et i
Fyk (SDS-PAGE) Hik, #RJ5HH 3 E Bio-Rad 2 & 44X Mini Trans-Blot Electrophoretic transfer Cell##
FIRMW W OIEE (PVDP) , —hiiE4 ClR, —HFHEEIEFE (TBST) ZriRrfvi3ik, ®ik
10 min; ZPUHIFAE2 h, LEMTRPEIESIR, RICHUR IR . HhEE-3-w L i =8 (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) NEEHNZ, FIH3EEBio-Rad/2 & Gel Doc XR+EEKE % £ Guia il & (7 2k
S E DA K Quantity One {443 H 1 i 4y 2 FEAE AR IA & & B 008 B i 2% FEAE A0 5 A0 B2 [ GAPDH
TEAAX EARRAE, DRHAKEE SN RAKZERIERR, EHENREERFR IR fik
SIRT1. T HBcl-2AH5X A (Bcl-2 associated X protein, Bax) . GAPDH AL [EAbcamA & 7= i,
FME R KA AR E AN (cystein-asparate protease, caspase) -3+ B4tk I8/ 1f1%-2 (B cell

lymphoma/lewkmia-2, Bcl-2) 435 [E Cell Signaling Technology (CST)/A & 7= i, FoxO1 435 E Novus Biologicals



chinaXiv:201711.00904v1
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AW, AMPKa A3 E Gene Tex /2 @] 77 il
1.3 gitabr

IR LLT- 248 7 1% (mean2SE DR, SR AT SPSS 21.0 S0 k44 Hh 1) 8 K 5 5 2 43 #r Cone-way
ANOVA) , M LLECR A Tukey K46 . P<0.05 %R R, P<0.01 AZERKEE, P>0.05 NERNEE.
2 SR

2.1 FECT R ARAR s E
AL O Yt /& 45 5 IR T 4R RS S L7 i, IR 2 O A MR RESOR IR AL O & th 2T s, Hofth 4 g

PRIAN B R T JCVE M AT O G, ANTUE R BT 5 S A B 9 e 4 i . el 1 T L, X IRALAT RES 4R

oL O Jet, YW IR P A IR 4HAE. BEHE RES WRFZMIHEIN, WAL O Bty .

X} Control 100 M 200 uM 400 M

Bl1 Jher O 4ufs
Fig.1 Oil red O staining (200x)
2.2 HAEFEERT A EET R AEHLE T A
1 B 2-ARTE2-B R L, o BB TG AR T2, 722 BN R IT A I 70 AL S 0%, AN RV BE FURES A48
Bl48 h, ANFIWPE FIRESALEE A (¥ 7F BN R M7 4H R T2 3 A4 0 3 i X 4L (P<0.01)
Hoechst 33342 mli&Eid 4, 5 DNA Z5& A Hsd R 5, WA TAn i T mE 2-C
A, SXRAALEE, RES 4B 48 h Ji5, £E5EC R AT LS I T4 40 A S BRI B, 400 pmol/L

W B AT B, ORI DB, (HE 2 REERECE R .



A
10 10 10 10°
10 10 16" 10"
) = &
10° = 40 = 10 =
S S S
i B ¢ B g B e
10 10' 10"
10' 107 10 104 10° 10' 107 107 10¢ 10° 0 104 105 10? 104 10°
BlE 45 & E A VIR BUSUE S8R F Annexin V FITC B M4 6 3V 53 8 WU 2% % # Annexin V FITC Yt # Annexin V FITC BERS, K B WUAR %4 6 % Annexin V FITC
%t # Control 100 uM 200 uM 400 uM
B 60.00—
50.00—
40.00
£
Z 30.00-
3 20,00
10.00
.00~

%} i Control 100 uM 200 yM 400 pM

400 uM

A Control 100 M 200 pM

A: RES %4 Hz N g i 48 o T SN ARSI B . B: RES % 4- K2 R A Wigu M -2 5400 . C: Hoechst

33342 YLkl RES Sl A2 4 B R AR A IE T RS 5481k (200%)

A: Apoptotic detection of figure by flow cytometry treated with RES. B: Effects of RES on apoptosis ratio of
bovine subcutaneous adipocytes. C: Morphological changes of bovine subcutaneous adipocytes apoptosis exposed

to RES by Hoechst 33342 staining (200x).
it br R G0 IR L E 7 3 (P<0.05) , = RoR 5 A LLEIZE IR % (P<0.01) , #3&/R S5XIRA L=

BAEZ (P>0.05) . FEIAE.



Value columns with * mean significant difference compared with control group (P<0.05), and with ** mean extremely significant
difference compared with control group (P<0.01), while with # mean no difference compared with control group (P>0.05). The same
as below.

B2 EAE s A AR B I M 4 O T FR

Fig.2 Effects of RES on apoptosis of bovine subcutaneous adipocytes (N=3)

2.2 RES %4 & FHE4HE SIRTL. AMPKa. FoxO1 [] mRNA Fl& [ 5 1A 5 1520
R3] 51, SxIRHAHEL, SIRTIHIMRNAZR X & B2 RESH FE 1 N & 2 sl il 2 2 32 5 (P<0.05
5P<0.01) , FEHAEFFKEENLFEERESIKEZIE KT EI S (P<0.01) ; AMPKafImRNAFIE [ )i FRIA =

F o B R E (P<0.058(P<0.01) ; RESHE 2001400 umol/Li, FoxO1HImRNAFIEE (i ik & i

5

Em

. Ny

BFEHRE (P<0.058P<0.01) . RESWE H100 pumol/Li, FoxOLmRNAFIE i %Kik & 54 a4

=
=

=

B DM

ERARE (P>0.05) o AR 5 R0k S A 2 DR R .

K3 RESXTF BT g 7 40 i S I mRNAZR A & 152

Table 3 Effects of RES on mRNA expression of bovine subcutaneous adipocytes genes (n=3) %

A RES #& % RES concentration/(umol/L)

Genes 0 (XTH& control) 100 200 400
2 ZBELERL SIRTI 1.0240.06 2.5940.20" 4.1440.41" 35.3640.46™
JRE — BEBR I 1 R 1.0140.08 2.3740.02™ 3.0620.05™ 5.2940.11""
o AMPKa
Nk E I T1 FoxO1 1.0140.07 1.8040.23* 4.3240.31" 44.3041.24™
PP R R X H R E 1.0240.03 2.4530.27" 4.4620.31™ 8.250.38™

A -3 Caspase-3

B4 A bk E2 58/ A 75 1.0240.03 0.8040.01" 0.6240.02™ 0.4140.03*



-2 Bcl-2
R T2 8 FBel-240 K 1.0340.04 2.0340.09 3.9940.25™ 5.7430.27"
X#HEH Bax

[FATHE B Ar+on S0 A LR Z R B3 (P<0.05) , #+Rpn X IRA R ZERIREE (P<0.01) , #RRE5X AL
BERAEE (P>0.05) .

In the same row, values with * superscript mean significant difference compared with control group (P<0.05), and with **

superscript mean extremely significant difference compared with control group (P<0.01), while with # superscript mean no difference

compared with control group (P>0.05).

*%

259

RESAf i Control 100 pM 200 uM 400 uM
GIRT| - . A

**

2403

¥

::‘SJ &%
W2 s . { .
AMPKe - . S {II ‘ z
el
1 "5:2 1.04 —
FOXO! | M - S

5+

Relative protein expression

GAPDH < W T —

0

SIRTI AMPKo FOXO1

) oxt e control; [l 200 v <200 v 2400 umUIET 4 .

“lcontrol; 200 wv; 200 wvt; 400 . The same as Fig. 4.
K3 RESXSIRT1. AMPKaflFoxOLZ )5 ik & {5
Fig.3 Effects of RES on protein expression of SIRT1, AMPKa and FoxO1
2.3 RESXfZEEz T 41 ficaspase-3. Bax. Bcl-2fmRNAMIEE [ )5 71k & (1 5
HI% 3 M 4 W], SXfHRZIAHEE, Bel-2 B mRNA Kk SEhEHE RES ik RS INHK &% F# K (P<0.01) ;
RES <% 200 A1 400 umol/L i}, Bel-2 & [ R IA S WA & K (P<0.01) ; caspase-3 ) mRNA Fl
AR R R R B E e m (P<0.05 3% P<0.01) ; Bax ) mRNA RiA & R ESREERR (P<0.05 5
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P<0.01) , RES /%4 200 A1 400 umol/L B}, Bax [ A KA =MW EHR S (P<0.01) . RES #EH 100

umol/L i, Bel-2 #l Bax (& A FRAE S RAZE » AR (P>0.05) .

,_
RES #fFControl 100 pM 200 uM 400 M g
ﬁ.’j 20 % *rx o
Cleaved Caspase-3 | SHE_—_ S A—— s
:J g*- #
TS [
‘: o 15 "
Bol-2 A A — - D
C ’%:l Z " T
£ 68, o
m L 4
o 22
Bay W — A — = o
TR |
o
GAPDI] “— S S —
Cleaved Caspase-3 Bel-2 Bax

Kl4 RESXfcaspase-3. Bcl-2F1Bax s [ i1k & 1) 520
Fig.4 Effects of RES on protein expression of caspase-3, Bcl-2 and Bax

3 W W
3.1 RES M4

AR WA N AL R G, R BH L A0 B e S T MR RO TE R, N b e T R 0 4 e )N,
SRR b, SRR AN SRR AN B, BT DUR T ZH 2 A M R ORI SR D A . AT B TR e R
A BT RS, S E BT 72— Bel-2 XKk, ZFERITEINEEAR 55 2 28 —FREH
TCR A An Bax Bad &5, Hllnd 2Rk i SN BGEIE M, BRIk i 40 i (3R C IR, Bum A S AR
BAYMENTETER caspase B, A FEAMMMT:; H—REPHT A 4 Bel-2. Bel-xl 55, HEegiET
T B ZebL A B IR AR 3R C AR, AT LA i T AR ke SR 424

F RES 4b# 3T3-L1 AUAR AT SR TSR, K I SIRTL {8 1 i R IA 4 =1, caspase-3 FHl caspase-9
B E R, RES R PSS AU AR NE R 4 SIRTL fERAVEPE, 0 SIRTL 1) Fi52mA caspase-3 1 Bel-2 &K
WA T s, R 2 5 2 R S R pb3 A% (K 1 kappa B(NF-«B)HJ¥e5Kik, HEN SIRT1 i
PR T SC B 73R4 2 RES 53 504 15 7 40 M 1 1 F S B Ji BRI 081 At 78 RES RS 1 19 00 P 24 i 7 2 e
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SIRT1 3Rk 5 M:, caspase-3 Al Bax ['] mRNA FIEE [ FRiA &S5, Bcl-2 [ mRNA Fl& [l R IA R B,
YEEA RES V552 MR 4t Mo v Rt ebr, (208 TR O A S ik, AR TR A TR (4 B DR
BRAFEPAT IR, 5 LRI TS5 RIEAAR A, Tk 5 HOc2 A1 E T BRI EE T 24 h, RIL4H
PR T3 I, 1A R S¢S T RES ACEE 24 h, YA o400 B S b 04, L RES Ab 3 2R AR HE ) 4% B8 4% (disc
nucleus pulposus, NP) A 48 h, W] FEACAHML A T-7K F-F1 caspase-3 F& A 3G, SIRTL & Zhd it & i
1 B(AK) DL T-15 518 B IR A2 NP 4H A7 1S, oK RES 75 F 10 SIRTL X 40 M - i DhRe i 15 548
AR, AURATAL PR B IABE S AR R IR KK R

RES 1E4 SIRTL HuE ), 16 ARSI BT T KE 9T, (BIERREYIRIRY, oIt HAE R
250 BT RO TR A LA TR SR AR AR HE SO T, AW FOAE RES A A4 BN A s 4 i 1205 T EAT 1
VIRV, XA R ORR o 2 0 T 75 A — 20 R G R 9T
3.2 SIRTIAMPK {5 5 i # 5 g 17 40 5 1~

H T AL I AMPKE T o BEOR 5 (18 TS 5, 2 2 LS U R e Lo oo, TR TR
B HIE 5 e SHLH TR X AE s MSIRTLEA —FINAD RO 4L (25 ZBEALRE, @i 4i i P AL
I JEOTR A P e T 4% S P R AR T4 . TSR, AMPKRISIRTLZ [BIFE/E N FERR R, MIITE Y BE
EARSH R A AR . AL R MR CERAMPKENT SESIRTLMGE, 7T A8 &1 EINAD ENAD* /% 5
TR0 SO PR frig RN v — A% R (NADH ) FH/ESCMR I 4 b PR A% B B 4% A2 85  (nicotinamide phosphoribosyl transferase,
NAMPT) , SIRT1Z% ZBHALH S AT BEEBL Cliver kinase B1, LKBL1) , BfJ5#IEAMPKIS18], RESIE T #
TESIRTLZMIAMPKES-2 - i FHRESHF 7T SR 3T3-L1AT A G W 4 i i - b &L, SIRTLIEGE, | AkLE 1, [F
I Em T AMPKIEYE, SIRTUAMPKIE Sl s | ZRiA N S HI(E S8, 514SIRTIRFoxO1. A4
WL¥k 5E KlF (mysgenic determination gene, MyoD). p53%5:¥F £ % 5 N1 AR A FEEH . RESH i A
WERR T 40 P SIRTL. FoxOLMIfIEHK 3 (adiponectin) 2 K1 325A 22, 5 ik HRE Fu gl RAHIEAL, AHE 5 RESHY
SR IN A A e W A0 B SIRT LR RIA TS 1, AMPKaAIFoxO1HImMRNAFIZR (4 i ik B AR B8 N, W HRES
BRI AR TS R, BUSSIRTUAMPKIE S i@, [FIB 0GB RiEfFox0L, (T ifEH 2
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FNeE, SBRTIIR . HRICH L2 H AU FRAR, I FHRESHHE S VLA - AMPK(E 5 i #4231,
0 R ILAMPK 1) o2 {40 0 98 S A A LE AP 41 g (HCC) w3 R, AMPKIF) S5 3 A 76 9 4 A o 14 56
T pB3M LA NS E s p53E LBAMESIRTI IR (Thr) -34447 s AT AMPK T RE 1L, 1X i SIRT1
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Resveratrol Induces Apoptosis of Bovine Adipocytes through Activiate of Sirtuin Type 1/Adenosine
Monophosphate Activated Protein Kinase Signaling Pathway
CHENG Haijian? YOU Weit?* JIN Qing*? LIU Yifan?> WAN Fachun®? SONG Enliang'?
LIU Guifent? TAN Xiuwen*? ZHANG Xianglun*? LIU Xiaomu?™
(1. Institute of Animal Science and Veterinary Medicine, Shandong Academy of Agricultural Sciences, Jinan

250100, China; 2. Shandong Key Lab of Animal Disease Control and Breeding, Jinan 250100, China)

Abstract: The aim of this study was to explore the effect of plant extracts resveratrol (RES) on the bovin
e adipocytes apoptosis ratio and key factors mRNA and protein expression in sirtuin type 1 (SIRTI)/adeno
sine monophosphate activated protein kinase (AMPK) signaling pathway. Bovine subcutaneous preadipocyte
s of 18-month-old Luxi yellow cattle were selected, on day O of cell differentiation, cells were treated wit
h culture medium with O (control), 100, 200 and 400 umol/L RES for 48 h, there were three replicates i
n each group. Hoechst 33342 staining was used to detect morphological changes of adipocytes apoptosis, t
he flow cytometry was used to detect the apoptosis ratio, quantitative real-time PCR (gPCR) and Western-
blot were selected to detect the gene and protein expressions of SIRTI/AMPK signaling pathway related gen
es such as SIRT1, AMPKg, forkhead box protein O1 (FoxO1), B cell lymphoma/lewkmia-2 (Bcl-2), cystei

n-asparate protease-3 (caspase-3), Bcl-2 associated X protein (Bax), and oil red O stain was taken to ident
ify the adipocytes. The results showed that compared with the control group, the adipocyte apoptosis rate

after treatment with different concentrations of RES was extremely significantly increased (P<0.01); the m

RNA expressions of SIRT1, AMPKe, caspase-3 and Bax after treatment with different concentrations of RE
S were significantly or extremely significantly increased (P<0.05 or P<0.01), but the Bcl-2 mRNA expressi
on was extremely significantly decreased (P<0.01); the protein expressions of SIRT1, AMPKa and caspase-
3 after treatment with different concentrations of RES were significantly or extremely significantly increase
d (P<0.05 or P<0.01); after treatment with 200 and 400 pumol/L RES, the mRNA and protein expressions

of FoxO1 were significantly or extremely significantly increased (P<0.05 or P<0.01), the Bax protein expr
ession was extremely significantly increased (P<0.01), the Bcl-2 protein expression was extremely significant
ly decreased (P<0.01). After treatment with 100 umol/L RES, the mRNA and protein expressions of FoxO
1 and protein expressions of Bcl-2 and Bax had no significant difference compared with control group

(P>0.05) . In conclusion, the regulation of apoptosis of bovine subcutaneous adipocytes by RES is throu
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gh stimulation of AMPK/SIRT1 signaling pathway and activation pathway downstream of FoxO1, which p
rovides a theoretical basis for reducing the caccumulation of subcutaneous fat by nutritional regulation tec

hniques.

Key words: SIRT1; AMPK, FoxO1; resveratrol; bovine; adipocytes; apoptosis
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