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The Separate and Combined Effects of Insulin, Dexamethasone and
Growth Hormone on the OB Gene Expression and Leptin Secretion
from Cultured Human Visceral Adipose Tissue

Il Tae Hwang, M.D., Kyung Hee Kim, M.D.", Jin Soon Hwang, M.D."
Choong Ho Shin, M.D.F and Sei Won Yang, m.D.F

Department of Pediatrics, College of Medicine, Hallym University, Ewha Womans University’,
Ajou Universityf, Seoul National Uniuersi[y'F, Seoul, Korea

Purpose : We investigated the hormonal control of OB gene expression and leptin secretion in cul-
tured human visceral adipose tissue.

Methods : Visceral adipose tissues were cultured for up to 48 hrs in modified Eagle’s medium with
varying concentration of hormones : Control(no hormone), bovine insulin(100 nM), Dexamethasone(DEX,
100 nM), growth hormone(GH, 40 ng/mL), insulin+DEX(100 nM each), insulin+DEX+GH(100 nM insu-
lin and DEX, 40 ng/mL GH). Quantitative analysis of leptin mRNA was performed by competitive re-
verse transcription polymerase chain reaction, and leptin secretion in culture medium was measured by
IRMA using a commercial Kit.

Results : The addition of dexamethasone to the medium significantly increased OB gene expression
and leptin secretion(P<0.05). Unlike dexamethasone, insulin did not affect OB gene expression and
leptin secretion. Both insulin and dexamethasone, at high concentration, significantly stimulated leptin
secretion compared with basal values(P<0.05). Leptin gene expression was not significantly increased
by GH treatment alone, however GH, in combination with high concentrations of insulin and dexa-
methasone, attenuated the stimulatory effects of high concentrations of insulin and dexamethasone.
Conclusion : Insulin cannot increase leptin secretion without the presence of dexamethasone. The
mechanism suggested is that insulin may increase leptin secretion in cytoplasm only after dexame-
thasone increases the expression of OB gene. Further studies are necessary to elucidate the mecha-
nism of the action of insulin on leptin secretion after increasing OB gene expression by dexametha-
sone. (J Korean Pediatr Soc 2003;46:795-802)
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3. Primers and leptin competitor M|Z}

Human leptin® 3 sense primer= 5'-GAC TTC ATT
CCT GGG CTC CAC C-3'(nucleotide 237-258), antisense
primer+ 5'-CCT GAA GCT TCC AGG ACA CC-3'(nu-
Alontide A452-479Y701 71 SFAE hiiman lentin comnetitaroll T



ATC TTC TCG CGG TTA GAG TTT CTG CGG CAG
TTA A-3’°]tHTable 1).

DNA competitor®] A2 2X Premix solution 25 ulL, 10
pmol DNA competitor AIZH& sense primer, 10 pmol DNA
competitor A|Z-§ antisense primer, dH20 24 uL& <o F
50 uLE FWlske], wks-lE 94TolA 30%, 60°ColA 30%, 7
2T 45%2 & 30 cycled] A S E PCR ¥Hg-& AAE &
SUPREC™-02(Takara Shuzo, Japan)® ©|€3}9 primerZ?
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Competitive PCR WH$- template ¢cDNA 2 uL, leptin
competitor 2 ul, 1X PCR buffer, 25 mM MgCly, 0.2 mM
dNTP, 10 pmol leptin sense primer, antisense primer, Taq
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k3ol 5 L& 2% agarose gelolA 133 th(Fig. 1, 2).

RT-PCR 2FE2 leptin target< 236 bp(GenBank acce-
ssion number NM000230), competitor<> 342 bp®]il, B -actin
target< 368 bp(GenBank accession number X00351), com-
petitor= 290 bpe]tHTable 1).
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Fig. 1. PCR products of leptin and A -actin.

Al : Control 24 hours, A2:Control 48 hours, Bl :IN 24 hours,
B2:IN 48 hours, C1:DEX 24 hours, C2:DEX 48 hours, D1:
GH 24 hours, D2:GH 48 hours, E1:IN+DEX 24 hours, E2:
IN+DEX 48 hours, F1:IN+DEX+GH 24 hours, F2:IN+DEX
+GH 48 hours.

IN :insulin, DEX : dexamethasone, GH : growth hormone.
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Fig. 2. Competitive PCR analysis of leptin(A) and S -actin(B).

Table 2. The Effects of Hormones on OB Gene Expression
in Cultured Human Visceral Adipose Tissue for 48 Hours

Z o}
Leptin copies per beta-actin 10,000 copies
1. SE220| U2 OB FEAIQ &S izt Incubation time
Groups
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Fig. 4. The effects of hormones on OB gene expression in
cultured human visceral adipose tissue for 48 hrs.

IN ! insulin, DEX : dexamethasone, GH : growth hormone.
"P<0.05 compared with control in same period.

Tp<0.05 compared with 24 hour.

Table 3. The Effects of Hormones on Leptin Secretion in
Cultured Human Visceral Adipose Tissue for 48 Hours

Leptin secretion(ng leptin/g tissue)

Incubation time

Groups

24 hour 48 hour
Control 86.948.8 91.8+11.3
IN 44.5%20.1 123.4%98.1
DEX 214.8+1104.5 675.7+204.7"
GH 65.8+29.1 170.0£108.2
IN+DEX 99.3+t454 557.8+225.7" 1
IN+DEX+GH 90.9%39.3 455.7+280.4

"P<0.05 compared with control in same period

"P<0.05 compared with 24 hour

Data represents mean®SD of the two separate experiments
IN; insulin, DEX; dexamethasone, GH; growth hormone
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vl o m Al F7F A TH(P<0.05).

Q&#HY}  dexamethasones #ol HIYAol=  24A17boll=

99.3+45.45 ng/g, 48417t g Fole= 557.8+1225.7 ng/gE
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Fig. 5. The effects of hormones on leptin secretion in cul-

tured human visceral adipose tissue for 24 hrs.
IN ! insulin, DEX : dexamethasone, GH : growth hormone.

1000 )

— 4

<

@ * +
(%]

= 800

=

T 600

[+

-

j=]

£

S 400 -

z

5

2 200

£

g o : : :

Control IN DEX GH IN+DEX  IN+DEX+GH

Treatment

Fig. 6. The effects of hormones on leptin secretion in cultur-
ed human visceral adipose tissue for 48 hrs.
IN: insulin, DEX : dexamethasone, GH : growth hormone.
*TP<O'O5 compared with control in same period.

P<0.05 compared with 24 hour.
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