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The Effects of Oryungsan-gagampang on Leptin Levels, Leptin Receptor Levels and
Differentiation of 3T3-L.1 Adipocyte

Jung-Won Kang, Do-Young Choi, Dong-Suk Park, Jac-Dong Lee
Department of Acupuncture & Moxibustion, College of Oriental Medicine, KyungHee University

Objectives : This experimental study was designed to investigate the effects of Oryungsan-gagampang on leptin and leptin
receptor levels and differentiation of 3T3-L.1 adipocyte.

Methods : After 3T3-L1 adipocytes were incubated with various concentrations of Oryungsan-gagampang and Reductil(r)
for 7 days, leptin and leptin receptor levels in 3T3-L1 adipocytes were measured by ELISA. To elucidate the mechanism of
nhibitoty effects of Oryungsan-gagampang on obesity, the 3T3-L1 adipocytes after oil red O staining were taken by digital
photo system.

Results : 1. Oryungsan-gagampang 1,000 ug/nl significantly increased leptin levels in 3T3-L1 adipocytes in comparison
with the control group (p<0.05), and Oryungsan-gagampang 0.1 10, 1,000 ug/ml significantly increased leptin receptor levels
in 3T3-L1 adipocytes in comparison with the control group (p<0.05).

2. Oryungsan-gagampang inhibited of differentiation of 3T3-L1 adipocytes.

Conclusions : Oryungsan-gagampang showed significant effects on inhibiting differentiation of 3T3-L.1 adipocytes, and
increasing leptin levels and leptin receptor levels in 3T3-L1 adipocytes. Therefore, Oryungsan-gagampang could be used to
treat obesity, but further studies are required.
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Table1. Prescription of Oryungsan-gagampang

ZA9 Ag AT U A5 FAo| ofAAE
nuj gk A oloiA o]l gk B} &3 SHEAQ
o] 8 7= 3 gt

oo £ AT vigtz} HPA HEA] #A
of that A4 At AP Ag A=A @A) wigk
8ol Wo] AH&HT FK{bER B iEsle &5
7 BASRC) #EINEES 748 o' T BUL.
ME T, MES 7S L HUnsdTel 3T3-L1
adipocyteol] WX FFE LotEr] W in vitro
assayol| A okl U leptin & leptin receptor §+3F3}
3T3-L1 adipocyte®] differentiationol] w3t <3k
< FEASY {3 AHRE AUVl Huste
Hho| T},

M 2 Tk

1. Az

D Ak 5 7171

E A3 ol ALE3F A] e S0l 4] Dulbecco's modified
eagle medium (DMEM), fetal bovine serum (FBS),
streptomycin, penicillin, tripsin-EDTA, sodium
bicarbonate, Hepes = Gibco/BRLA}o| 4] | phosphate
buffered saline (PBS), dexamethasone, 3-isobutyl-1-
methylxanthine (IBMX), insulin, dimethylsulfoxide
(DMSO), Qil Red O, isopropanol, ethanol, NP-40-2
SigmaAl (USA)ell A Fdste] AL-g-3titt.,

A& AL&3 kit Leptin ELISA kit (CRYSTAL
CHEM INC.)¢} Leptin Receptor ELISA kit
(BioVender Laboratory Medicine, INC.)0] 1t}

Ingredients Dose (g)
# % (Poria) 4
$&%5 (Polyporus) 4
{28 (Alismatis Rhizoma) 4
% sonsi A (Cinnamomi Cortex) 4
Bitt (Atractylodis Macrocephalae Rhizoma) 4
EVI{= (Coicis Semen) 12
$ 5 F (Raphani Semen) 6
i & (Ephedrae Herba) 4
Total Amount 42
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59 9 39 AL EUmE ) 3T3-L1 adipocyted leptin 2

Ao AlE" 717]+ enzyme-linked immuno-
sorbent assay (ELISA) reader (Emax, Molecular
Devices), centrifugal separator (AllegraTM X-12R
Centrifuge, BECKMAN COULTER), water bath (BS-
10, Lab. Companion), inverted microscope 2 digital
photo system (Axiovert 200, Carl Zeiss), incubator
(NAPCO 6500, BMS), clean bench (=33}, rotary
vacuum evaporator (EYELA, Japan) %£©| %1t}

2) A X

A# o) A8 3T3-L1 adipocyte:= American Type
Culture Collection (ATCC CL 173)e|A] FA3R+=
o, o] NEE FFH| YA (DMEM containing 10%
fetal bovine serum, 100 U/mi penicillin, and 0.1 mg/ml
streptomycin)-2 ©]-83td T75 e ¥ F-&-7]0) A 3Y
of A Ah wjksllen passage 7744 AHRS
ot

3) e

AR AHEE A R BRI (R
fipyrell & e #HEHHEEY 78 U=
FAA EOU, BE T, EE Ao gt A
o= Aty F&IbiHdN FYT F HA
A AHgstAen, 1 Agel W83t 139 £
-3 2t} (Table 1).

w3 REAEONED 71 v TR B AHEEE
FES vty AT FNETY gnEA
Reductil® (Sibutramine Hydrochloride 10 mg, &F=Fof K.
£)g 7389 BNRAAME N d78oz A
AL Wl 7Y sta) AR

2. Ay

DA Az

WA REEOEA 6 £ 252 9 TR
1,000 mi} A 3,000 ml round flaskel] &1L %2}7]
Fabele] 12087 7FE3te] AGAE BEy, &
"‘25} G A EINE S Al SR 1,000 ml ok #

A o] 12087 71E3te THe ABAT e
g, z2la 2 EFYE AHA 2 o3 2 rotary

vacuum evaporator 2 713552 AA)ske 2700 ml

hu

leptin receptor &&# differentiationl] ¥|x& 4% (449)

, freeze dryer2 EZA7 23t 209 g
Aol ddef A8t T,

2 353 3
(& 8.64% )—4 ARE
) AETe £F
3T3-L1 adipocyteE 23A7)7] 93] whdapy &
AR 9, 74 59 Diff. MediaZ 2|3 h22
(n=6), AL WM& 242 0.1, 10, 1,000 g/mi2]
SFOE Mg AFHIES YT 0=3), ¥4
219 ¢n| 24 Reductil®Zt2} 0.1, 10, 1,000 ug/
mle] 48 o g 2|3 Reductil® 2]l (n=3)2] 37}

A Zo 2 Edh

3) 3T3-L1 adipocyte®] differentiation®*'>3} Qil Red
O staining'® M #] 3T3-L1 adipocyteZ adipocyled #
3AF17] Y38t o] =<t 1 #M dexamethasone, 10
ug/ml insulin, 0.2 mM isobutylmethylxathineo] ¥ 3Hg
 FH A v Feta & F, A 5 wg/mio] EFE
3R 2 n@slo o] Bt Widstath. 1
T HEHWEH 2 Reductil® 2+t 0.1, 10, 1,000 wg
/mig) gFoz A2en olBe] BuH Wl g
2831 79 B AL o F Mg L 2o}
leptin¥} leptin receptor® 73 F3}1, Oil Red O
staining 2 A 33T}

Oil Red O staininge A X & 1A7FE<H 10%
formalino]] 133 ¥ B2 335 AHE o Az
A AT AEZE 0.6% Oil Red O £H 0 7 1583¢ uh
SAA dAsIAT 2 AH T digital photo
system (H}&x10)0.2 #9ls}H o, 4% NP-40 &
N 100 4E H7tetd SalA|Z F FFE 520 nmo
A A,

4y eHFo) W} leptin ¥ 273

vl kel ol A 9] leptin &2 Leptin ELISA kit ©]
S35te] A a5ttt leptin 3|7} coating® 96-well
plateol] B ¥} 50 149} Guinea pig anti-mouse IgG 50

g 23em 4Celd] 1243 WA 1 7
washing buffer2 53] ]2} 1 horseradish peroxidase
(HRP) conjugated anti-Guinea pig IgG 100 U & &5
@ e ACdA 3NTFL VIAAG, olF
washing buffer2 t}A] 73] 4|25l TMB substrate
solution 100 w4 & o] A 204 308 o vl
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Fig. 1. Effects of Oryungsan-gagampang on leptin level in 3T3-L1 adipocytes. The 3T3-L1 adipocytes were incubated with
various concentrations of Oryungsan-gagampang and Reductil® as described in the Materials and Methods for 7 days.
Diff. Media (control): Group treated with differentiated medium containing 1 M dexamethasone, 10 wg/=! insulin, 0.2
mM isobutylmethylxathine (n=6). Med: Group treated with Oryungsan-gagampang 0.1, 10, 1,000 wg/m! in 3T3-L1
adipocytes (n=3). Reductil: Group treated with Reductil® 0.1, 10, 1,000 ug/m! in 3T3-L1 adipocytes (n=3). The level of
leptin was measured by ELISA. Results are shown as mean+SD. *: Statistical significance as compared with Diff.

Media (Mann-Whitney U test, p<0.05).

gt A17]31 1 N sulfuric acid 100 4 & o] ¥k
Zg At T35 450 nmol|A] ELISA reader=
Z8la, standard curve®} Bl Watd leptin®] T+
Alrst .

5) vj kel W leptin receptor 33 2%

v okl o] 4] ] leptin receptor T ZF L Leptin
Receptor ELISA kitE ©| &3] 7 a8kl th, leptin
receptor 8] 7} coating® 96-well plateo]] v ¥4 100
WE B33 shakero| A 300 pmo 2 EEo]FH
A Aol A 1A ¥HgAIZ T o] F washing buffer
2 33} )23 5 HRP conjugated anti-human leptin
receptor 100 45 H7}ete] A4 1A]3F §H-&A1F
t}. 2 5 washing buffer2 THA] 43] 4|33} TMB
substrate solution 100 4 211 10537t vF2-A]H LA
AlZ] Z 1 N sulfuric acid 100 W& o] ¥l S &
AZ . F3% 450 nmell 4 ELISA reader® 7% &}
31, standard curve®} ¥)13}<] leptin receptor®] ek
< AlXtetart.

wlo My o

3. SAHIAzE
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7 AT Atele] BARA £ SPSS 1L5E
o} 83}l | nonparametrical analysis %= Mann-Whitney
Utests APttt A3 dig A F994
AR & A3t p<0.059] 7A-fellzt efn] & <13t
it

54
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1. HfQEOH LY |eptin &2

FEFOEG Ol MFd W leptin Tkl v
J&S BFe An 2T 7F 875+187.19 py
mo| e, HASEUmES MelwE 0.1 w/nl 5
SOl e 615+87.18 pg/mi, 10 wg/ml FEAE
1085+74.67 pg/ml, 1,000 ug/ml FEAAE 364333
1+322.66 pg/mi©]Th. Reductil®d 2] F& 0.1 ug/ml
FEo A& 496.67+70.06 pe/ml, 10 ug/ml 55 A
= 573.33+40.10 pg/ml, 1,000 ug/ml EENA =
1523.33+45.37 pg/ml o] At} (Fig. 1).

L gomEs Melwte] 25 0.1 we/mie] sx
Ale izl vsiAl 23l @2 leptin S B
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745 9] 39 ¢ A EUmEFol 3T3-L1 adipocyted] leptin 2 leptin receptor &% differentiationd] WX g5 @51

Fetl, 10 wg/mle FEANE 2T vdiA &
£ leptin FHFS Ao FoJA U Aole Ho
Al gster | 1,000 ug/ml Q) FEoME T B
A leptin o] Fo4 UA =A JERGT
(p<0.05). Reductil® #2]22] 2% 0.1 ue/m 3} 10 g/
m2 FLANE R BlsiA o8 Yo
leptin %S B o, 1,000 ug/mie] FEoME
ol HlElA leptin o] Ko A wA
BT} (p<0.05).

2.ttt LY leptin receptor &2

T wdizel ek W leptin receptor 3]
A e 9% AT A 2T S 167+
0.18 U/mio|¥Edl, LA HUmES AT 0.1 w
/ml2] FEAME 2254036 Ulml, 10 ug/mle) E&
oM E 4.0220.83 Ulnl, 1,000 ug/ml®) EEo| A=
5.07+0.07 U/mi 21 21t} Reductil® ] 272 0.1 ug/ml
o] FENAE 1562021 Ulnl, 10 ug/ml 2] =0 A
B 2124023 Ulnl, 1,000 ug/nl®) SR E 262
+0.35 U/mi o1} (Fig. 2).

leptin receptor(U/ml)

Med

R EOmES AT 2 0.1, 10, 1,000 ug/mi
o] RE wxA tiz:el] 43| leptin receptor 3
o] 794 UA =A JEFRT (p<0.05). Reductil® A
29 AS 0.1 we/mle] FEME gz v
A 938 e leptin receptor TE-g B o1} 10,
1,000 wg/mi9] FEolXdE thzol Hs)A leptin
receptor ##Feol FIA UA A derud
(p<0.05).

3. 3T3-L1 adipocyte?| differentiationol| CHst

de

A EomiET o] 3T3-1L1 adipocyte®] differentiation
of gt &S #Felr] 9stel, 3T3-L1 adipocyte
£ v Fsle] adipocyte 2 differentiation A]7] 3 Oil
Red O staining= AA 3 5 x109] v} & E digital
photo system.2 2 #9519t} (Fig. 3).

71221 <1 10% FBS mediac] A & adipocyte
precursor cello] fibroblast likedt 222 31 U w
cytoplasm Yol & lipid7} glgled, 74 E¢t
confluents}A| A& W= & Ato]7h 3 glol Al

00,1 ug/mil
Z 10 ug/mi
B 1000 ug/ml

Reductil

Fig. 2. Effects of Oryungsan-gagampang on leptin receptor level in 3T3-L1 adipocytes. The 3T3-L1 adipocytes were incubated
with various concentrations of Oryungsan-gagampang and Reductil® as described in the Materials and Methods for 7
days. Diff. Media (control): Group treated with differentiated medium containing 1M dexamethasone, 10 ug/m! insulin,
0.2 mM isobutylmethylixathine (n=6). Med: Group treated with Oryungsan-gagampang 0.1, 10, 1,000 ug/ml in 3T3-L1
adipocytes (n=3). Reductil: Group treated with Reductit® 0.1, 10, 1,000 wg/m! in 3T3-L1 adipocytes (n=3). The level of
leptin receptor was measured by ELISA. Results are shown as meanzSD. *: Statistical significance as compared with

Diff. Media (Mann-Whitney U test, p<0.05).
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Fig. 3. Effects of Oryungsan-gagampang on differentiation in 3T3-L1 adipocytes. Diff. Media (control): Group treated with
differentiated medium containing 1 M dexamethasone, 10 wg/ml/insulin, 0.2 mM isobutylmethylixathine (n=6). Med:
Group treated with Oryungsan-gagampang 0.1, 10, 1,000 wg/m! in 3T3-L1 adipocytes (n=3). Reductil: Group treated
with Reductit® 0.1, 10, 1,000 wg/m! in 3T3-L1 adipocytes (n=3).

& g BYE FA AT oA = 3T3-LI
adipocyte®] differentiationo] o] Fo# I ko]
round shapeZ HIAHA FAd] lipid7} 22 57] A
Zste] 14AdE A9 lipid7t 8 S22 B
o, Oil Red O staining A M= F4H lipidE
228 + 9

S8 A ESEMmEA A TdA e 3T3-L1
adipocyte®] differentiationo] &A= o] lipid= 2735
A gon dHE BFE FA s, A
Reductil® 2] g & o] 4 & 3T3-L1 adipocyted]
differentiationo] A ¥ &E3& #AL 4 glgoH,
Oil Red O staining Ao &= &4 lipidZ B33
& d3dch.
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A AlgE GEELS AP Ay
REEOEA T 718 B RhA] e AHEEE R
v w3l7] Y8l A X3 Reductil®o] it}

FE S ER RS (B TR B
ik KTl B e ERVRIR SARHOKCE IRIE /)
EAF] ik rigE o AHEdtn $58 oY=
FIAKILR B ifsle E50] solA, KigE#s) &
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e 4 YAt

g zol2 A 9 ou|E 7k leptosoll A 7]
3 leptine ob-RNAo) A AALE 167 o}ol Al ¢
WA 2 ob/ob mouseo]| 4] obesity-prone strain®] £}
A& Fvirt 1995\ Friedman 5ol 9J3] A3 &
ZAEAt. vEA| R G712 E4jeka A7 ste]
Z7]9) & adipocyte-derived signaling factor2 v 5]
2o}, 3o leptin receptor}e] AzA L0 Z AF
243 AR Lnld Bt AfEa Yok,
Abehe] leptin 2 A= chromosome 7q31¢]] 9} %) &}
3 2L DNA+ 15,000 o]/del €71%-& 712 1 3719
axong Zil glom, FE AWEF A THE0IR
3, ejuk, Bjot2A oM = A ET

2 o] €7 obese geneol 23] LHE & leptin
16,000 MW hydrophilic protein .2 £3] 9] x| ¥z
Aol 3715 AR S white adipocyted| 4] FH] 5=
d] o] &= lipostatic theory®} T3] &2 oyx] 22
AgS otA ot o APE Z3te] vT WA
A Az lepting FAA] U] gAZF 231 Hol
AF &) Folete dFEAIt 2EHAG oY
3l leptine] AA A Q] FA L A4 a0, o] 7]

< B3 2AAA, AuAan 4 d8E 24
star A4 287]%, 28 2 Al s Fe
oh ael3 EF lepting FAAES] A Fxet A
WAl g 43 Aol e, oz F9,
59 374 A¢ 29lo]y insulino]Y} dexam-
ethasone, testosteron 52| T2 2of o r & J3FS
tﬂ-l—_q;%

et Al SlojA] BlnhE FE R Hol
= ube} Zo] TEdlA] &1, lepting] i, Az
A a9lo] FAEste Ao AzhE oz
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P Aol A lepting T3 FHE AT Ha

73

O



274 9 39 A EOmEJ ol 3T3-L1 adipocyte?] leptin 2

HHE JERNQGAIRE, v1gket Algte] g R EoA 2
39 leptin®] %7} 27h5l0] AL, leptino] A
© A F R ol A vgol ehgtied, ol

B AV A leptin A G4o] AtHe AL AR}
dh. H2el BE QYst AFNEL lepting 3

Hgt $2202 By Jon, H3tleptin 22 &

Aol AE A= A3 Aoz AL A
ol#}3. K 11, leptin receptore] thelh A9} leptin A

el gt 7Mool g Elo] AFE I Aok,

FAFBOmETC] MY W leptin el PlA|&
Fe WA AT, FEHIES AEe Bz
o Blal 10 ug/ml®] FENA ¥ leptin S B
Zov, fod e Abole HelA] ¥sken, 1,000
ug/ml®] FEAAM= leptin kol F4 YA EA
Vehdth (p<0.05). Reductil® Xz 7& izl ¥
8 1,000 wg/mi®] F=A = leptin FHEFo] 248
A EA R (p<0.05). 18] 2 H 5 BOIRT
o] uj ¥ W leptin receptor el WA & S-S &
A A3, AEENES AT dizgd v
0.1, 10, 1,000 pg/ml®] B FEol|Al leptin receptor
o] fo4d A =A YT (p<0.05). Reductl®
AT gzl vl 10, 1,000 ug/mo] FExolA
T leptin receptor o] £ A #A vebEtt
(p<0.05).
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