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Abstract — Leptin, the product of the ob gene, is a small peptide molecule synthesized by white adi-
pocytes with an important role in the regulation of body fat and food intake. Based on the evidence that
synthesis of leptin is regulated by female sex hormone, estrogen, this present study was investigated
whether sex hormone precursor, DHEA, can regulate obese gene expression in lean and genetically obese
(ob/ob) mice. Antiobesity activity of DHEA was evaluated by determining body weight, food consumption,
epididymal fat weight and serum levels of cholesterol and triglyceride in ICR, C57BL/6], and ob/ob mice.
The treatment of C57BL/6] lean and obese mice with a diet containing 0.3% and 0.6% DHEA resulted in
lowered rates of weight gain in comparison to non-treated mice, although much greater response was found
in the obese mice. All other concentrations of DHEA (0.015%, 0.06%, 0.15%, 0.3%) except the highest
one(0.6%) showed no significant effects on weight gain in ICR mice. Food consumption was significantly
decreased in all mice treated with 0.6% DHEA, whereas it was not decreased in ICR mice at lower con-
centrations than 0.6% DHEA. DHEA decreased significantly epididymal adipose tissue weight and serum
triglyceride levels dose dependently in lean and obese mice. However, serum cholesterol levels were
decreased at lower concentrations than 0.15% DHEA and increased at concentrations of 0.3% and 0.6%
DHEA in lean and obese mice. These increases in serum cholestrol levels at high concentrations of DHEA
might result from the fact that DHEA has a cholesterol moiety, thereby interfered the assay system. As
an approach to elucidate the mechanism for antiobesity activity of DHEA, we examined mRNA levels of
obese gene in the adipocyte and obese gene product (leptin) in the serum. The results showed that DHEA
did not affect obese gene expression in ICR and C57BL/6]J mice. Therefore, we concluded that antiobesity
activity of DHEA was not modulated by obese gene expression.

Keywords [1 Antiobesity, dehydroepiandrosterone, obese gene.
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(Roche Molecular Systems, Inc., Branchburg, New
Jersey, US.A.), 2 set®] primer (A set; primer 1:
AATGTGCTGGAGACCCCTGT, primer 2: CAGCAT-
TCAGGCTAACATC, B set; primer 1: GAGGGAT-
CCCTGCTCCAGCAGCTGCAAG-GT, primer 2: TA-
CATGATTCTTGGGAGCCTGGTGGCCTTDE &2+
400 pmol, PCR Hh-5-4(100 W/: provided by Perkin
Elmer)s Y1 94°Celld 3%, 95°CellA 30%, 58°C
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(GeneAmp PCR system 9600, Perkin Elmer Co.)&
35ttt o] PCR productsE agarose gelollA A
71%9&% 23 °F 500 bpsk 550 bpoe™ o] F
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Fig. 1 - Electrophoretic patterns of RT-PCR products of
total RNA from epididymal adipose tissue of
mice. The arrow indicates amplified ob cDNA
(about 500 bp).

logies, Grand Island, N.Y. 14072 US.A)10m/e] %2
I tissue mizerZ A UhS formamide 20 W/
of &%tk RNAQ0 ug)ye formaldehyde ®H3-2%(20
uhell ¥z 65°CelA 108 E<9F 713 o 22M
formaldehyde® 3l U= 1% agarose gelE ©]
g3to] 17195 3F3rh geld Hybond-N nylon
hybridization membrane(Amersham International pic)
o} blottinggkxl [o-**P)dCTP random-priming labelled
mouse ob ¢cDNA probeZ hybridizationdt THE 5%
SSCeH 0.1% SDS7F i3l §Ho& 42°CelA 20
23 A ©] membraned: Xray filmel] =&
AZ) oS #AelT Bio-image analyzer BAS 2000
(Fuji Film Institution, Tokyo, Japan)& ©]-&3}o]
bandE 3Tt

HE leptin MY - AxE EHo2HE Mouse
leptin RIA kit(Linco Research Inc.,, St. Louis,
MO, USA)E ©]&43lo lepting AFstAch 7
tubeoll assay buffer(0.025M EDTA, 0.1% sodium
azide, 0.05% triton X-100, 1% RIA grade BSAES
3 0.05M phosphosaline, pH 7.4) 100w,
mouse leptin antibody 100 WE ¥ I 4°ColA 20
A AR 2 o [P mouse leptin(<3
pCi 100Ws Y 4°CollA 20AI17F WHSAIZITHS
precipitating reagent 1.0 miS @ 4°Coll 2087+
A3 2 3000} g2 AHEEsy s WY o
2 gamma counter(Hewlett Packard Co., Palo Alto,
CA, USA)Z 187} countingdtaich.
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DHEA7} AubzaF Al 48e njx[=A] Yotrr]
8l 27719 Foizt i & sl Fad Ay
ZA& guo] FAE 43 C57BLAJ lean
micedl = 0.15% oSl DHEA 7ol #18
AzA 0 ZAZ FAAUA ZEAIH2H ob/ob
mice$} ICR miceo= ZE DHEA Folrollx &
golEAog 7th AE HYot 187 FolTl
0.6% DHEASA TN F4%E A4aE Bt
(Fig. 3).

Hlwke] A3lerd X 2F EF cholesterol? trigly-
cerided] st DHEAS ¥3&-S dol2 A EF
cholesterol®) Wz} AL AFLFoME ZAAFES

Holl} IETF(0.30%, 0.60%)0= 2318 S8t
S tHTable ). 8% triglyceridex C57BL/6] lean
mice$} ob/ob mice?] A FEFW FAA e
28792 23lon ICR micedllHE 2318 e 5
o782 {USIcH(Table D).

VAE epA

Bodly weight(g)

Body weight(g)

# 8 3

Body weight (g)

%2 8B 8 8 %

n 0 2 4 6 8 10 12 W W W N

12

3

o cowd
]

o ourg

Food intake(g)

0 2 4 6 8 W0 1 W 6 1D 0

Days

Food intake(g)
X3
&
Y
8 e ‘7‘ 4/)"
1 . %\
& |t e
3

H H
“ 0 2 4 6 8 W 12 4 18 B X
Days

Fig. 2 — Effects of DHEA on body weight and food intake in C57BL/6] lean mice (A and D), C57BL/6] ob/ob mice (B and
E), and ICR mice (C and F). Values for body weight and food intake are mean = SE and arrows represent first
administration. *significantly different from the control group (p<0.05) **significantly different from the control

group (p<0.01)
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Fig. 3 — Effects of DHEA on epididymal adipose tissue weight in C57BL/6] lean mice(A), C57BL/6] ob/ob mice(B) and ICR
mice(C). Values for body weight and food intake are mean * SE. *significantly different from the control group
(p<0.05) **significantly different from the control group (p<0.01)

Table 1 Effects of DHEA on serum
triglyceride in C57BL/6] lean,

cholesterol and
obese and ICR

mice
A. C57BL/6]
Serum choles- Serum triglyc-
Group No terol (mg/dl) eride (mg/d)
(Mean £ SE) (Mean £ SE)
Control 6 89.1 =124 1730 £ 148
0.015% DHEA 6 835t 2.1 148.0 = 9.6
0.06% DHEA 6 949 £ 57 *1263 £ 86
0.15% DHEA 6 786 + 16  *132.9 * 109
0.30% DHEA 6 118.6 £ 11.1 **107.0 = 64
0.60% DHEA 6 *127.3 £ 840 **101.0 £ 1.2
B. ob/ob
Serum choles- Serum triglyc-
Group No  terol (mg/d}) eride (mg/d)
(Mean = SE) (Mean * SE)
Control 3 233.0 = 15,5 157.0 £ 15.1
0.15% DHEA 3 1889 = 253 *88.9 * 124
0.30% DHEA 3 187.6 £ 18.8 *87.4 £ 10.3
0.60% DHEA 3 250.0 = 15.1 *88.2 + 19.1
C. ICR
Serum choles- Serum triglyc-
Group No terol (mg/d) eride (mg/d)
(Mean * SE) (Mean £ SE)
Control 6 164.8 £ 120 1748 * 144
0.015% DHEA 6 1433 £ 123 170.7 = 204
0.06% DHEA 6 142.0 = 7.40 186.5 = 24.1
0.15% DHEA 6 140.2 £ 8.09 181.0 = 12.1
0.30% DHEA 6 1695 = 150 1856 = 17.1
0.60% DHEA 6  *198.3 £ 17.7 185.7 = 36.0

*Significantly different from the control group (p<0.05)
**Significantly different from the control group (p<0.01)

Ob gene o] &&
DHEAS] g%t a3/} ob gene 2d 2FS ¥
3 JERIE=sE dolrrl9s] mRNA leveld} ob
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Fig. 4 — Expression levels of ob mRNA in epididymal
adipose tissues of C57BL/6] lean mice after
treatment with DHEA for 2 weeks. Relative
mRNA levels quantitated by image analyser(A),
and Northern blot analysis of epididymal adipose
tissue(B) are shown as a function of DHEA
concentrations. Lane(a) control; (b) DHEA
0.015%; (c) DHEA 0.06%; (d) DHEA 0.15%; (e)
DHEA 0.30%
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Fig. 5 — Expression levels of ob mRNA in epididymal
adipose tissues of C57BL/6] ob/ob mice after
treatment with DHEA for 2 weeks. Relative
mRNA levels quantitated by image analyser(A),
and Northern blot analysis of epididymal adipose
tissue(B) are shown as a function of DHEA
concentrations. Lane (a) control; (b) DHEA
0.15%; (c) DHEA 0.30%; (d) DHEA 0.60%

A ]

. abcd
g LT LY R
ESL‘ .

OHEBA concent ation

Fig. 6 —Expression levels of ob mRNA in epididymal
adipose tissues of ICR mice after treatment with
DHEA for 2 weeks. Relative mRNA levels
quantitated by image analyser(A), and Northern
blot analysis of epididymal adipose tissue(B) are
shown as a function of DHEA concentrations.
Lane (a) control; (b)) DHEA 0.015%; (c) DHEA
0.06%; (d) DHEA 0.15%; (e¢) DHEA 0.30%

Table II - Determination of serum leptin levels using
mouse leptin RIA kit in ICR and C57BL/6]

mice
Serum leptin (ng/d))
Group No (Mean + SE)

C57BL/6] ICR
Control 6 1.27 £ 0.06 132 £ 0.31
0.015% DHEA 6 1.07 £0.03 149 +0.20
0.06% DHEA 6 1.28 = 0.12 1.37 £ 0.15
0.15% DHEA 6 123010 143 +0.11
0.30% DHEA 6 1.06 £ 0.12 154 £ 0.31
0.60% DHEA 6 1.06 013 138+ 018
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o "8 24 APl Ho|A] Q3O uvi(Table
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A] thermogenesis®] #od = HAES SE5luPY
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dehydrogenase(G6PDH)®| &3 A3l NADPH
Ve AAFoZH A IS Hafgts Ao] 1
5o} 9ot DHEAZ} leptin A3del] wlAl: 3
off tiaixE ArEnt glck 2 Afols= ob At
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DHEAS] B FoidolA Fo4d Sl 2rans B
ol zlelg JeRSIT) S 43717 $<9F C57BL/
6] lean mice?} ICR mice:= -2 85X A|&st
§lovt C57BL/6J lean micedllXls AEZ71o)] ws)
7F A9 gleut ICR miced] A= A¥o) 84
7R AlGsia AFo] ke Row Hol dFL
HISSSERIRE 7 5-E7F] 43A)7)7F @2t DHEA®] o)
3 A5do) e £k Qe Row AAEL) B
AFe F}o % C57BL6J lean mice= DHEA
0.3%%} 0.6% ol AF7a &F B o, obese
type DHEA 0.15%°¢149] TolN A0 s
57 ICR miced 7%, DHEA 0.6%T-lA o]
NE24e W) Y AS=E Mo} inbred mice?d
C57BL/6] mice?t outbred?] ICR mice®t} DHEA
ol gt o] & Aoz AlEHSITh
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AMe 2388 SUHEHE Hlen ol AFEAA
DHEA~”} cholesterol 23S 7}A]3L Q2= chole-
sterol 3% =& A] cholesterol} FU3t BI85 Yo
71223 DHEA”} cholesterol2 {121E7] HjE2l A
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DHEA9] oj&jst gu|et Gy} F3224 A0 274
Ao g3h=A| B leptin®] I3 WHSAA 2
B3R ol A7HA] HarEe] IR oot £ ATeila
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& o]g3}o] DHEAV} leptin®] $J° 93 vxj=
A S Lotrr] $)s]l mRNA level®} ob gene pro-
duct?l leptine ZA3F A3} AI7FA] strain EFo)A]
W3l Qolth 28y Fig 504 BE uie) o)
lean mice®] mRNA %HT} obese mice®] mRNA%F
o] of 250l v Wakrt. olest Ao C57BL/6]
ob/ob mice®] ob Wi £z} el EAHo)7F Uof
L} gene product?! leptino] #7158 34 Edtoz
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M feedback loop®] ZHE Wk AOT Bztwm, B
3t C57BL/6] ob/ob mice®] F9oll= EF leptin©]
HEHA gk=d] )= ob gened 1051 ojn|Ak
(Arg) codon(CGAY] stop codon(TGA)E HF#o] #
FAQL leptin®] FAEA ¢ Aow Azbdrt, met
] DHEAS] &9t 52 84 mousedlX ob
Az ddS B UER s Ao] oflet & AR
£ FIA T £9F Yehle ZAoE Alsdh
o]2i3t A3+= DHEA’} estrogen®] A TEAYNT
E751 femaleol A1) estrogenoll £J3F leptin A3
%7 a7¢} 22, maledlM= leptin B0l FEE
u)R)2] 9k H o7 Wo}l maled}t female miceol X
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