Journal of Animal Science and Technology 52(1) 17~22, 2010

o] A3} wsjol vA A

>«
&
i
2
0.!.4
fole
[y
r
i
52
¥
)
N
N,
o%
2
—
=
Ll

=

A
e
FRoeha 5 JE A Skt

Effects of Sex Steroid Hormones on Proliferation and Differentiation of

Preadipocytes from Female and Male Pigs
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Department of Animal Science, Chungbuk National University

ABSTRACT

The current study was undertaken to determine the effects of sex steroid hormones (estrogen, testosterone and 19-nortestosterone) on
proliferation and differentiation of preadipocytes of female and male pigs. The preadipocytes were isolated from the backfat of new-born
female and male pigs by collagenase digestion and cultured in the CO, incubator. The concentration of 10 'M and 10-6M sex steroid
hormones were treated to the cultured preadipocytes. Regarding the effects on preadipocytes proliferation, high concentration (10 *M) of all
the three hormones increased proliferation of female preadipocytes,and only estrogen and testosterone increased proliferation of male
preadipocytes. Regarding the effects on preadipocyte differentiation, all the three hormones increased differentiation of pig preadipocytes,
regardless of hormone concentrations and sex of preadipocytes. The degree of stimulation of cell differentiation by sex steroid hormones
was greater than that of cell proliferation.
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&9 gh Fel A=A Aol Aol7t Qlil(Campbell 5, o S0l #3tE dAlEtL AT EES FAO BiE £X
1989) ¥AT2ES HdA FAYS o 25 S/ v 2 @ AFE 2T Stk o) in vitro AWAE A3 A}
Wz 7408 Aol BWaE Tk (Snyder 5, 2000). ©123 AFY  in vivool A dojuls AR A dedsta glojA 2ERelE AT
2 AHEOE AFEE0] 5Eo AWEHd #ojdhs Uehd 2o o3k AWAE Y AFe] elgAS Ade Fuh gLl
th AgERAe APAER o]FolA Q7lo] AWAMEE widehs  dAERZ, ZRA~HE D HAEXHES FEA7 AR

o) ~HZO|E AZERS AT FA ol TEEo] AME F2  EAge] &9 HS7|Ol (Cooke 53 2001, Mayes®t Watson,
(proliferation) ¥ 3} (differentiation)d] WA= &l gk A5 2004; Kubo &, 2008), ~HZo|= AJo2E] XA =&
7b o] F3yH %= (Dieudonne 5, 2000; Singh 5, 2006; 9 FToAo] A ¥ w gl

Hong 5, 2007) F& Fu AEF(cell line) AMAEE o83 ZHRo|= Au=so] APAELY] E3fol| WA= &L 79
i, AFE Abge AEAdA T APAEE o] &RAN, AR AN i ALAE L AEFE oM TR
A APPAEE o8 A7 161 A2 Aot < A77F e, HAdAE S8 HojM el e

Roncari 5 (1978) H{%¥EQ Al A o] o2EZA  AHRo|= AZT 2R Zgo] Hx] AHMK|ZINE Ueh=x7}

(estrogen)& AelFE T liﬂ Aol FHAGAL Bugrh.  FrEofof & ARgolth AFA o, g A A &

=
Dieudonne %5 (2000)2 wWid59l F ALAZ HAEAEHE 23 APAEES wudt Age gl A B A F53
k. »

(testosterone) e A& W AERLS7F AAEAIL, W= o2 & 9 g 2bd iAo Ao A ek A A ] 04 g 2
EZA Ae B35 X0 2agr Singh 5 (2006)2 A 2ol= AT 2ES A, o) T2E b, 1ga <, F A
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AAg 5 AATFAETL Eoldle FdE
A TAl 690xgol A 10% FoF YA

o2 oA APATFAEE SRk
A&7 98] 10% FBSE 343 DMEM/F-129] HIXS 6-
well jFAIo] 2ml% E7e §, AR} Ulili Oﬂﬁc}% =
Aat7) e AMATHEES 12 % 10° cell/well S H

3 mA= 9SS feide ARHATAEE
10° cell/well & &AL 5 tgd 487 52 A %B‘H $
3 AAFAEE A=t

2. AEH|Z0|E M5=22 Xz
B Ao AREE AHRo|E AZEELS 10 "M 10 *M9] o
2ERA, HAEZHE B R2HAERHE oflon g
15 S285 Ak Fodrh s22o] Axe] Sl WA=
P T EA MEE AHE d(day 0)FEH 49 2t
1% FBSZ 3-8 DMEM/F-12 vjokolo] wjokZel A|2o] 52
2o AEgon wixE 2guit} wAslYh SR HXe &

ol A= GRS el HeliM= AHS d (day 0)FE day

O

2= AEY 23H=E A3 insulin (600 ng/ml), transferrin
(Ing/ml) 2 hydrocortisone (500 ng/ml)> $H+3 10% FBS
DMEM/F-12& AHdoH day 2%E E354Y (day 6)7HA
1% FBSZ 3H-3t DMEM/F-12 wix]ol] wjk5o] Ao 9j9] &
B3 49 S Agden wiA= 2dvit wAsgith

ZHZO|E 4 sEEo] EHX] ARATFA ] Aol U]i]’; %3
S T M AxFe ERAL A o8 ZAY Eﬂ a
WS ekl Adstd o 2tk AlEEde] Ed %
6-well WGRANA wiAE BT AAFGCE T wjekgAlel
versene 1 mlS ¥ & iAo Holole WX E ZlRe] AA

&% TS versened EFAS 10:1 HEE Ya FIF 4L 5
5% &<t incubation A|AAM AEZF WEHA vt A Hol#| A
&5 15ml 28 wbeol AEE £HAG AT EE
£ 10 ulE hematocytometerdl|] 23] AEXFE A} a8|x
A ALATAEY AsAERe] E3EE T AES
glycerol-3- phosphate dehydrogenase (GPDH)S] A EE S

oy e 7|RHoRE Wisedt Green (1979)9 W

2 gk
4. SAHHME|

2 A7as 249 ASE BARDS thest 2ok

yi o ¥
u A
7 A Ao g3
4 A g &

a9 97

B A4 HA3 B3 PCE SAS Package (Version 9.1.3)
5 olgste] HAEH9om (SAS, 2004), GLM Z2AHE o] 83}
o] 7t QR0 oigk 4t BAS AAsta, 7+ A3 oA dix

Tk AERte] oAk AR T-TestE kol #4313k

O

2 d7e ok ot siAe) Azl ek AT Al
X2 wjgsls Fo dAER HAEXHE 2 -ZHAEAH
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TEA Y AFA oA Eee
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A 5 (007)% HAExEES] B APATALY

3 FAgckn Rl olsh BN trlEelN dofrhz A
S W) SlElN A AZFE AMEERE Al g

A71E 3 9ek 718 744 d7 8% IGF-119 Fweld,
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-

oA wEol#7] witel GPDHE A% d?ﬂﬂiJ B AAE Abgtolu Aol M= Ao o]A9] w7t Blopre] Haf w2
29 PIAAES 45k ASHL ABES nwe) A B2 W] AdAE el Fout Al F4o] BA5T A=
B 557h Qe Auglo] BE AMATAIRY] £32 A4 £ 2w yrh(el, 2000). o] IGE-TIE A9 AMAE Fajo] 2
AR, olAE AES] S wAE Agde A @Rtk o) Al #elsks Ao ERIFIT (Owens 5, 2008). 1A E 4
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Fig. 1. The effects of sex steroid hormones on proliferation of female and male pig preadi- pocytes. 10 ‘M and

10 °M of estrogen, test- osterone and nortestosterone were treated to pig preadipocytes for four days.

Values are mean = SE, difference from None within each sex :

0.001.

NS, not significant : ** P <0.01; *** P <
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Fig. 2. The effects of sex steroid hormones on differentiation of female and male pig preadipocytes. 10""M and
10 °M of estrogen, testosterone and nortestosterone were treated to pig preadipocytes for four days.

Values are mean + SE, difference from None within each sex :

0.001.
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Fig. 3. Micrographs showing differentiation of male pig
preadipocytes in culture treated with 10 ®M

estrogen (EST), testosterone (TEST) and nor-
testosterone (NORT).
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