Journal of Animal Science and Technology 54(2) 103~109, 2012
http://dx.doi.org/10.5187/JAST.2012.54.2.103

Comparison between Single and Co-culture of Adipocyte and Muscle Cell

Lines in Cell Morphology and Cytosolic Substances

Chang Weon Choi'*, Won Mo Cho’, Seong Heum Yeon’, Soon Hwangbo', Man Kang Song’, Sung Kwon Park’®
and Kyung Hoon Baek*
'Daegu University, Gyeongsan 712-714, Korea, ‘National Institute of Animal Science, RDA, Suwon 441-706, Korea,
3Chungbuk National University, Cheongju 361-763, Korea, 4Yeungnam University, Gyeongsan 712-749, Korea

ABSTRACT

Present study was performed to investigate the effect of single and co-culture of adipocyte and muscle cell lines on cell
differentiation. 3T3-L1 (adipocyte) and L6 (muscle) cell lines were single-cultured on the condition of 10% fetal bovine serum
(FBS)/Dulbeco’s modified eagle’s medium (DMEM) for 48 h followed by culture within 5% FBS/DMEM as a growth media.
Then, the growth media was replaced by differentiation media composed of 2% FBS/DMEM without additives in single- or
co-culture of the 3T3-L1 and the L6 cells to induce differentiation of both cell types. In co-culture system, the 3T3-L1 and the
L6 cells were grown in separated places by being seeded on a 0.4 um insert membrane and on the bottom of 6 well plate,
respectively. Cell differentiation was measured using morphological investigation and cytosolic analysis of glycerol-3-phosphate
dehydrogenase (GPDH; for 3T3-L1) and creatine kinase (CK; for L6). Based on the GPDH results, the presence of L6 cells did
not stimulate 3T3-L1 differentiation showing more differentiation of 3T3-L1 cells in the single-culture compared to the co-culture
condition. In contrast, 3T3-L1 cells in the co-culture promoted differentiation of L6 cells. Enzymatic analysis supported this result
showing that 3T3-L1 cells showed statistically (P<0.05) higher GPDH activity in the single-culture than the co-culture, whereas
CK results of L6 cells were vice versa (P<0.05). Overall, present results may indicate that co-culture system is more reliable and
precise technique compared to single-culture. Further studies on several co-culture trials including different media conditions,
supplementation of differentiating substances, molecular biological analysis, etc. should be required to obtain practical and
fundamental mass data.
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Fig. 1. Experimental scheme for co-culture of 3T3-L1
and L6 cell lines.
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F dAe wek 9 slo R ZF wellS rubber policemans o83
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sonication S}SITH@4TC). &34 VA 58 98 10837 94
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THE MEE e-tubed] HA e H, A AN FEYE Al
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GPDH assay™ Oh % (2005)3 Bernt$} Bergmeyer (1974)9]
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AZEE =20 H, 100 s FHslo] M2 e-tubed] &AH LA

£ A 25CE HYE assay buffer(8ml triethanolamine-
EDTA premix, 4.8 ml ddH,0, 9 pl B-mercaptoethanol, 2 mg
NADH) 0.8 mlE #Eo] E0J9)& e-tubed] U3 F substrate
buffer (141.6 yg  dihydroxyacetone phosphate lithium, 1ml
ddH,0) 100 E F712 FUSSTE Aol A o 583 v
& cuvetted] %71 ¥ UV/VIS spectrophotometer (V-550, TS
science, Korea)oll4 340 nme FF=E 083 389 7HHo=
24314, A enzyme activityE SA8IITE 1 unite] £4 4%
+ % NADH 1.0 nmol?] 2tslo] s Hr}(Kozak &, 1974).
GPDH activity% %xg—a—p] HOH E}uﬂ;ﬂA tﬂ—FJ: Uitﬂ— 7\40}
=dl, IgGE ETo2 83l DC protein assay kit (Bio-Rad
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microplate reader (Benchmark plus model 680, Bio-rad, USA)
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Fig. 2 3T3-L1 2 L6 AEE F&uldsir] A AEFE 4
A717] 98 10% FBS/DMEMO.E 2U7F Hj9%AI7|, 5%
FBS/DMEMO.Z 547t #gAzl Aolth. Choi 5 (2007)<
3T3-L1 ¥ L6 Alx EF7t kool H7kgk FBSO W& (2, 5
2 10%)°] =obdel whep AEe] gl AR oR FrHghs o
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FBS/DMEM .2 48A17Hs<t A7l $ 5% FBS/DMEMOE
FBS $a-& W] = Zlo] Aol Jefehy A & Al
T3S fedtin Buskgit(Choi 5, 2007; RDA, 2008).
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Growth media with 10% FBS (48 h) — 5% FBS

Co-culture
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Fig. 2. Morphological changes of 3T3-L1 and L6 cells
in growth media (DMEM) with 10% FBS for 48
h and with 5% FBS till confluence. Magnifi-
cation = 100 x.
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o
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AWAE F3le] AT IE= cytosolic GPDHE EAEE =
skt AAI R triglyceride’t FA 5014, 5 A5 AA
¥z E3A 7|0l acetyl-Co A carboxylase, fatty acid

synthetase, GPDH ¢ ZWoiAb #dgs 9 oy F/9
protein /d¢] 7ML o] 5 GPDHE #8319 AEE SAs=
4 AEEGAZ o8I Jom (Wise &, 1978; Sottiled}
2001), AWAE] Aol  FAHY] A=
glycerol-3-phosphate”} fatty acyl-CoA<} 233819 triglycerideS

Seuwen,
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Fig. 3. Effect of different culture techniques on morpho-
logical changes of 3T3-L1 and L6 cells.
Magnification = 100 x.

AAJslofol sh=t, ©] glycerol-3-phosphatet= dihydroxyacetone
phosphate 26 A= o] §-g&o] GPDH7F #olshAl Htk
(Baek, 2003; Choi, 2011). ¥ oM Fig. 401 viehd 6}
o o] EahuiA A (day 0)¥} Hlash o 2 FEuj B
GPDH®] &4%7} o402 (P<0.05) S7HleS 98 4 9
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BEZ 3 insulin (Brindle?} Montiminy, 1992),
(Dieudonne 5 2000), glucocorticoids, triiodothyronine (Sztalryd
5, 1989; Gaben-Cogneville &, 1984) 52 A A WolA=
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A BAE SRAES ABAETE A QornR VEe] A
RES D}Eaﬁok AdATe 25 A wsAE Fol W 1y
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Fig. 4. Effect of different culture techniques on glycerol-
3-phosphate dehydrogenase (GPDH) activities in
3T3-L1 cells at 0 and 8 days after differenti-
ation media treatment. Mean + SE (n=4). Values
with different superscripts are different (P<0.05).
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Fig. 5. Effect of different culture techniques on

creatine kinase activities in L6 cells at 0 and 8
days after differentiation media treatment. Mean
1+ SE (n=4). Values with different superscripts
are different (P<0.05).
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