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Primary culture and differentiation of bovine preadipocytes
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Abstract; [Objective] The study was to explore and establish a stable culturing system for bovine
preadipocytes in vitro and study the biological and differentiation characteristics of bovine preadipocytes.
[Method]) Preadipocytes were isolated from adipose tissue of newborn bovine by type | collagenase. Cul-
tured preadipocytes were identified by morphological change, growth curve,oil red O staining,and mRNA
expression of lipoprotein lipase gene (LPL),peroxisome proliferators activated receptor-y gene (PPAR-r)
and adiponectin gene. [Result] 80% bovine preadipocytes began to paste the wall after inoculation for 12
h,and the cells began to transfer to fat cells after 4 days. 10 days later,lipid droplets of most cells fused,
and fat contents increased. Bovine preadipocytes grew well in vitro. On days 1—2, cells grew slowly.and
the cells entered logarithmic growth phase during days 3—38. The growth of cells became stable from day 9,

since when the number of cells decreased. During the differentiation by insulin, LPL gene expressed in the
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early stage and PPAR-y gene expressed in the middle stage. The expression of adiponectin gene was not

detected in the early stage,but it was highly expressed in mature adipocytes. [Conclusion) Preadipocytes i-

solated from adipose tissue of newborn bovine by type | collagenase grew well and could be differentiated

into mature adipocyte in vitro.
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FEAEA CO, B 3E4H (Sanyo, MCO-15AC0) |
M TAES (M AR BE, DL-CJ-2N) | {8 5 1 2% W i 4
(Olympus, IX71) ,PCR {¥ (MJ-Research), F iz
FA D-MEM/F-12 #5573 (GIBCO) A5 #E G 4 1L i
CROME) 4 B 3 2R 5% 9 8 11 (Sigma) \BSA MTT,
LT O Yy B 5 A (Solarbio) . T 2 Jiz JEF (In-
vitrogen) \RNA $2 Bl & (Bl ©HED | [ #% 1l )
£ (Fermentas) ,
1.2 REHZE
1.2.1 alikmshy i ey o &3 5% BUR A48
JBE 78 R E JE] L 64 B B 2. 2 B Aso U
B AETCH AT HIRFF BT R85 J5 BRI Iy 20 2 B
FTH A MR T UL A0 45 2 20 20 LR S i s 22 5 5 B i
HAFTA 1 mm® A4 B/, AT PBS S5 B0R S N
AZERF T mg/mL | AL 5B, 78 37 CE R AW
25 IH AL 50 min(120 K/ min) , Ff A& R B
BERRE 5 (B R 40 10 0 FBS) rh AT AR L 8%

J& FFLA% 0. 25 F1 0. 075 mm JC 1 JE T8 WK i g
Y. WA TI5E TR .08, 700X g &
O 8 min, 5 BRI G RE DA M B WS . A
CLYN M 2L R, AT ¥ 4], & R # 10 min, B
700X g B§0> 5 min, F EVE R A JC I 55 R W
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BR SR L WRFT I 5 BV AT AR AT AR Wi AR IR D A i, &2 B
W A % € 0E A7 40 M 36 O 288 I L 5 <10 A /em® (1)
WA T R RS FE ML, JF B T CO, 5540
(37 C M AN B ARBU B 5% COy) thEsgR, K
3% 24 h JE IR, LA B 25 I 40 R R U BE 1 40 i, 2
JEtE 2~3 d il 1 K.

1.2.2 ZaTHRAg B amieey MTT & km 4%
O3 K R 0 AR WA NG T AN A Ak e g L 10° ~ 10"
A2 L H2 Fl T 96 FLIE SR AR (0 L REFLEA L 200
pL BB =R A CO, R FiM . F 37 C KR
5% CO, B AR &M FEFR, A% 1 KL, &
B 2 d. 78 A — B (B 3 L, AL N 20 pL MTT % i
J57 .37 CARLLEEFR 4 h JF LRSI W L ALINE IR
AL 150 I DMSO, #i& %% 10 min, F i 5% 5 5
KT 490 nm 7 4 A I 5 &AL G AE (A » 8
SRR HAR I ANEE,

1.2.3 Faltkmghmi A Kk &Zeyml g ZSMA
FEAE SR A 1 0 s . FH I 40 M Ok A R A IR
Y M AT IE R, TR AR A8 i A IR 1D 4 A 1 A0 e R
K3k 8006 240 f il A B B AR5 B AP ] 36 4~ 35 mm
Bege b, BEAL Y B 12 41,5 2 d K I — 4] b 44
B5 7 LA 40 %5 2 BOF- 9800, 25 12 R4
1.2.4 HWRBEH@mikheseedn S
Ramirez-Zacarias 25 il J5 v BUEE 2 A% 4 B M g 15
A 43 ) o6 4 B 3R B A o Al B 7R L s AR L O B
3%0,2,4,6,8,10 F1 12 d 240 M P A9 RS 05 & & . R A
FUAT B0 10 00 Y i 45 32 46 9% vl V0 61 2 5 7% A 0% 5 440
Jf1 30 min Ji5 ., FHZE 1R K B 06 OB AL O Y43 2 mL
RO B SR 30 min J5EI4HLT O Gk . FH 22 18 K
PEVERE RO HE R 2B T, BEREm
B feiRd T 32 CHER N 28 R I IE AR I A LY
KA BERIINA 1.5 mL SR BEAEE 15 min 5
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1.2.6 Jghr A #AR XA B & RT-PCR #&al i
0 14 i J0s AR 35 AR DG 5 PR i 2 1 TR il ( Lipoprotein
Lipase, LPL) 5 [ | i 4 Ak ¥y 1l 7K 19 5 0 84005 =2 14
( Peroxisome

proliferatorsactivated receptor-y,

PPAR-y) 3 A #1 g B¢ & (Adiponectin) 3 A, LA
Bactin K NN Z. & % GenBank ¥ LPL.
PPAR-y JEBK E Al Bactin 3 F ¥ 31 (GenBank 5
A5k NM_01075120 . NM_181024 . NM_174742 H
NM_176648), F Primer Premier 5. 0 #3154, %8
i B TS L B ARG R R R 1,

£ 1 PCR3|#SH

Table 1 Parameters of PCR primers
FH EE7] F B /bp B AGREE/C MG IR
Genes Primers Length Tm Cycles
S:5 AAGCCCCACATACACGATTA 3/
LPL A:5'-GATGCCAACAACAAGTCACA 3’ 22t o8 28
S:5" GAGATCACAGAGTACGCCAAG-3'
PPARer A:5-GGGCTCCATAAAGTCACCAA-3' 216 o8 28
G2 S$:5" TGTACCCATTCGCTTTACT-3' o i, w0
Adiponectin A5 TTTCACTTTGTGCTGCTT-3'
/7 _ i
Sactin S:5' GATGTGGATCAGCAAGCA 3 250 - ’6

A:5'-CCTTCACCGTTCCAGTTT-3'

HE:S. s A Tirs.

Note:S. Sense primer; A. Antisense primer.

BCE W & RNA 2 L, #% 8 Fermentas 55
— A R R & Al 6 ] B Sk O cDNAL D
cDNA Bk £ PTC-200 F#Ef79 19, =01k &
#7115 uL:cDNA #iflg 1 ul,2 X Reaction Mix 7. 5
pL (% 500 pmol/L dNTP each,20 mmol/L Tris-
HC1,100 mmol/L KCI,3 mmol/L MgCl,), I, T
514 0.3 uL (10 pmol/ul). Tag DNA R 4
0.15 pL (2.5 U/pl) b7k 2 15 pl. 73 2 f #4
P& S %0 .95 °C 10 min; 94 °C 30 s,52~64 C 40
$,72 °C 50 $,26~32 MEH ;72 CIEMP 10 min, It
PCR 4" $# =¥y 2.5 pL, 7€ 15 g/L ZEg WEEER L A
k. HLIKTE R DNA B Gel Media System %

G & g B, IF ] Gel-Pro analyzer & ¢ 53 #r
At (Media Cybernetics. USA) 23 #r. 458 A H
W 5 Facrin KPR HTKAT AH XTI OG BE B L AE %
Mo
1.3 SitHn

K SPSS 13. 0 i 8 F One-way ANOVA
AT T Z S B E KRR, o5 B D
“SEIIE EFRHEZE (means=SD) " FE IR
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TR 7 A TR S R A R LI 1.

BT A RE 7 4 I Y ] 285 2 W€ (X 100)

ALRESE 24 hi B3R 4 dsC 55338 6 d;D. B5 3 10 d

Fig. 1

A. Cultured for 24 h;B. Cultured for 4 d;C. Cultured for 6 d;D. Cultured for 10 d
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Morphology of bovine preadipocytes (X 100)

F1% 24 A IR 7 200 b B3 S DA AN R DU AR S



4 P AL AR MBI A2 4R (A SRR 2 B

542 %

B3 20 M el A S R BROE . 5 SR 3~4 h KB
3 B S5 190 445 1) B0 BR T 40 T Ui 1 R . 22 o0 S B
TR A0 4R W BE 5 12 b S5 80 06 401 i s BE , K3 43 4
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R AR B BB I B g s 4 A (T 1-D)
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Table 2 Light absorption of preadipocytes by MTT assay
B35t [E] /d Culture time Augo HiFRif A /d Culture time Ao
1 0.12240.002 9 0.70140.018
3 0.40540. 007 12 0.41240.009
6 0.58540.022
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Fig. 2 Growth curve of bovine preadipocytes

cultured in vitro
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Fig. 3 Changes of cellular lipid contents during the
differentiation of bovine preadipocytes
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Fig. 4 Bovine preadipocytes stained with oil red O (X 200)
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Fig. 5 mRNA expression level of LPL in

bovine preadipocytes
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Fig. 7 mRNA expression level of adiponectin in

bovine preadipocytes
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Fig. 6 mRNA expression level of PPAR-y in

bovine preadipocytes
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