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Chronic high dose of insulin stimulates lipolysis in porcine
adipocytes
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Abstract: To explore the effect of chronic high dose of insulin on lipolysis in porcine adipocytes and the underlying molecular
regulation mechanisms, we cultured primary porcine adipocytes and incubated them with different concentrations of insulin (0, 200,
400, 800, 1600 nmol/L) for 24-96 h in the absence or presence of specific protein kinase A (PKA) inhibitor or extracellular
signal-related kinase (ERK) inhibitor. Then, we measured the glycerol release into the culture media as an indicator of the lipolysis,
and observed the lipid accumulation morphology by phase-contrast microscopy. Further, we analyzed the gene expressions of
perilipin A and peroxisome proliferator-activated receptor-gamma?2 (PPARy2) with semi-quantitative RT-PCR and Western blotting,
respectively. The results showed that chronic high dose of insulin stimulated lipolysis in differentiated porcine adipocytes in a dose-
and time-dependent manner, and significantly attenuated the lipolytic response to isoprenaline. Meanwhile, the protein and mRNA
expressions of PPARy2 and perilipin A were significantly reduced. In addition, both PKA and ERK inhibitors significantly
suppressed insulin-stimulated lipolysis, however, only ERK inhibitor reversed the insulin-induced down-regulation of perilipin A.
These findings imply that chronic high dose of insulin stimulates lipolysis in porcine adipocytes by repressing perilipin A, which is
involved in ERK pathway.
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Table 1  The specific primers in polymerase chain reaction
Genes Primers (5'-3") Product sizes (bp) Tn (°C) GenBank accession No. Cycle times
- S: CCCTGGTGGCGTCTGTATG
Perilipin A A: GCGGCATATTCAGCAGTGTC 349 54.7 AY973170 28
S: TGACCCAGAAAGCGATGC
PPARY2  A. ATGGCACTTTGGTAGTCCTG 285 58 AF103946 2
B-actin S: ACTGCCGCATCCTCTTCCTC 399 555 AY550069 26

A: CTCCTGCTTGCTGATCCACATC

S: sense primer; A: antisense primer; T,,: annealing temperature.

Bk, #HR &% %) PVDF L, e T
T S%MNE Wk TBST £ 1 h,
PPARys{ B-actin Z seFEHUATE 4°C W H &, 5%
N B L A AL B ) — B =R NI E 1 h, i
J TR Rk 2 ROl H A 45 76 XIS g .
1.25 Zi/Z50r

B IE B s DL Y E AR ME TR (Mean+SE) £ 8, ok
JHl One-way ANOVA (SPSS 13.0) Ziit# {47 5 A
Bl EM, 255 BEKFEHR P<0.05,

5 perilipin A,

2 %

21 BHEFH
A

FAARTE WS £ (0. 200, 400, 800,
1600 nmol/L)4b 531k A %5 g 15 4 el 48 h, I 35 5+
Y T RS R R IR R AR A . R 1A TR,
Wi 5 J 02 2R T B R I, T A %) i i e 8 2
e 534b, F 800 nmol/L 114 Jif &% 25 Ab 3534k 1 5 B i
Yiiffl 24~96 h IFIE AR, WK 1B R, W&
Sab BB ] (R 3 00, R I 200 R ) Bl e o e, o 2 o
22 BUHSTERSZNERARBERLSHE
i

EREEX MRS 2 BN

AR FE % & (0. 400, 800 nmol/L) 4k
FRAME BRGNS DT AN 48 h, 78] B A 22 WA Rl
ZE, QIR 2 B, B TR B 2R VR B A I, s 0y 4 i
Hh T B 55 RTR N B 3 A
23 EBUHSTERSEZNEAS LREFRHAAE
B £ R B 162 oz 225 B 52 )

G4k 0% R 7 A A TR vk BE A B S R (0.
400.800.,1600 nmol/L) Tiikb#E 48 h, 1 10 umol/L
SN FRRZF AT 1 h, W B A R AR . a0
K3 iR, ST, 10 umol/L SN B IR &
82 BORE N 05 20 N 1 I I 40 s SR T B A R B 2R

Journals.im.ac.cn

W T, S R R AR R G 7 i A
K (P<0.05).

A
5.00 4

4.00 4
3.00 4

2.00 4

Glycerol release (umol/L)

1.00 A

0 200 400 800 1600

Concentration (nmol/mL)

5.001

c
c

4.001 b

a
3.001
2.001
1.001

24 48 72 96

¢ (h)

Glycerole release (umol/L)

B 1 1BMSTERE SRR AR5 R 00

Fig. 1 Effect of chronic high dose of insulin on lipolysis in
porcine adipocytes. A: dose-dependent effect of insulin on
lipolysis; B: time-dependent effect of insulin on lipolysis.
Values that share different superscripts are significantly
different (P<0.05).
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400,800 nmol/L) Kb3H 48 h, $EHUE RNA FLEEN, R
F RT-PCR #il Western blotting 4&:illl perilipin A il PPARy
MR R . 45RRW], SXTHRAAHLL, 400 nmol/L
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PPAR 72 W& FFIEA 4A); AN, X 2 FhEEHAY
mRNA FKiA W R % AR (& 4B)(P<0.05).

B2 EBHSTERZEMEMEERERSHZE
Fig. 2
morphology in adipocytes. A: control; B: 400 nmol/L insulin
treatment; C: 800 nmol/L insulin treatment (Bars=100 pum).

Effect of insulin treatment on lipid accumulation
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BE AR R I & B0 22 0

Fig. 3 Effect of chronic high dose of insulin on
isoprenaline-stimulated lipolytic response in adipocytes. The
results are the mean = S.E. of triplicate measurements. Values

that share different superscripts are significantly different
(P<0.05).
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Fig. 4 Effect of chronic high insulin on gene expressions of
perilipin A and PPAR y. A: effect of insulin on protein expression
of perilipin A and PPARy; B: effect of insulin on mRNA
expression of perilipin A and PPARy2. Values that share

different superscripts for the same gene are significantly
different (P<0.05).
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Fig. 5 Effects of H89 on insulin-stimulated lipolysis and gene
expression of perilipin A. A: effect of H89 on insulin-stimulated
lipolysis; B: effect of H89 on gene expression of perilipin A. *
P<0.05 compared with vehicle control. #P<0.05 compared with
insulin alone. % P<0.05 compared with the high-dose group.

T AN g i o g0 SR, A ERIT R, B
AT LR 107 43 %  Smith T+ 1974 4E B URARHE, i
B 2 VR R Re 05 0 N 2R AR I L VR il 2
R H T, 2R SR IT R W], R R K
VB FH S5 35 SR8 B 7 4 e %) g 05 43U ®) . Hupfeld
WP R I, MRk R R S A 3T3-L1 R4
LN cAMP F=EEHETIN 25%~63%, [H] i 25 3038 IR
SyFE SR, 1B BRI i 4 e 6 o AL B A
WA A, I LR 25 TR I A0 LR 5 o3 A 1Y) 5

ﬂfﬂ&ﬂim?ﬁfﬁ:c ABEFE R, M2 R R R L
7RI 2 R (R A 8 1 1) X0 8 B M 00 i f g A

Journals.im.ac.cn

A
3 4.001
=
£ 3.00-
2
5 2.001
3
2. 1.001
Q2
Insulin (800 nmol/L) - - - + + +
PD98059 (20 pmol/L) — + - - + -
PD98059 (50 pmol/L) — - + - - +
B Insulin (800 nmol/L) — + + +
PD98059 (20 pmol/L) — — + —
PD98059 (50 pmol/L)) — — — +
Perilipin A m
B-actin et
o
1.0004
< ]
= 0.800
o
E
o 0.6004
e
K 0.4004
0.200
Insulin (800 nmol/L)  _ + + +
PD98059 (20 pmol/L) - - + -

PD98059 (50 umol/L)

El6 PD98059 3 ik 1 2 #l 8 1 A 5 43 % & perilipin A &
S Sey: A

Fig. 6 Effects of PD98059 on insulin-stimulated lipolysis and
gene expression of perilipin A. A: effect of PD98059 on
insulin-stimulated lipolysis; B: effect of PD98059 on gene
expression of perilipin A. *P<0.05 compared with vehicle
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