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ABSTRACT

Objective The purpose of this study is to investigate the effects of Ganoderma lucidum herba pharmacopuncture
(GHP) on the adipogenesis in 3T3-L1 preadipocytes.

Methods 3T3-L1 preadipocytes were differentiated with adipogenic reagents by incubating for 2 days in the
absence or presence of GHP ranging from 1 and 2%. The effect of GHP on cell proliferation of 3T3-L1
preadipocytes was investigated using MTT assay. The effect of GHP on adipogenesis was examined by
Oil red O staining and measuring glycerol-3-phosphate dehydrogenase (GPDH) and intracellular
triglyceride (TG) content.

Results Following results were obtained from the preadipocyte proliferation and adipocyte differentiation of
3T3-L1. We observed no effect of GHP on preadipocyte proliferation. GHP inhibited adipogenesis, the

activity of GPDH and accumulation of intracellular TG content.

Conclusions These results suggest that GHP inhibit differentiation of preadipocyte.
Key words
. M= 2 EElo] Aok Sh WA ofels Q140 SH w1 ¢
o,
2|t HRte] Rlwrh 543] S71ske Aol 3ol LA AIAEZZ]H(WHO) o] mh2w, a4 d AAA o=
=29} ool digk F8/80] A S7FstaL Qlvk BRER: IAIE F2 BT s AFEE S seAks 12 el
Grgollt FHAE 5 4% oy ATe] SHES  ol=u] n]Te] B9 20004 B Al A7 o 65%7H
ST A RS F7HA7 B ohet A, AAE  3Ee] sjgEikn @k, mat uj=e] A9 uhd of
o2k g dorl= AU Aol BrEAHA HIEA] 307 o] Binkt welE ko= ApgRitial Hilw il
s TAIRIX} : %z,far SARYOIA] RATIT U 25 A 45-1 SOltstm Stolnichst Az|stmAl

Tel:051-850-7423, Fax:051-853-4036, E-mail : ghkang@deu ac.kr
0| ¢7h= 2007 CHetFRISS| ATFAIY Ll XIS 2ot +3SIAZ / Received 2008.8.3, Accepted 2008.8.28

_('D



48 CHSPRFEISISIX| H| 113 HM35(2008E 9E)

QT wlgto] ofe] 7bq Aigol ujAt G ohe- Azt
sfo] 4 A g Bapel 80%, A4 W] 21%7}
gro] 1210l ZoR kel glek. o] o= &LOP A

o, S 5 A% Y wet A GHOR ARl
gl wigrolt 2IFe] A9 #rs_%z—;z%, Tpd,
4% 5o wRE A4l H7 tehis sow
el b

EEEER P ES e R EL T EL
A5 that ofshel 1 A U 2 HAUZel chat

rgo] Hjuk 9 T2 QI of | XSS olsskar mypA 2l
A7AE ML 4= e BAF] E A2z AR 9l
a1 ofof| whef AR o] thgh A7t Ehds] RIeY s
.
oo w=x, AW Fo= Eoen HafiEst
il ((WEF)EK%%@, (AFHHE ) 5o 7L &50] 715H ] 9
Ly, , L 132 R
ou sy RS, (LN, BIREMUE, MR 5
Aol 3-83ton, 53] WEud A A=
583t B F AYS Wi A AL E ]I,
A= ?%SP H[TE Ate GA E4 0] 14|
wAolo] ot Sl o] |, 7+ 9 A=A o) Aok
=49 Steroids®ll vX= FF’, YA s HFHE S
Y 1715 A AR AR ]il%
Aol digt A5+ Ayt wlggt
TollA= ARl X]“”\ﬂi—J 5}of| 91*11]3@3}7} U=
Ao 7|t E|of o5 4l H 112} 3T3- L1 preadipocytes
£ ol-&3to] AYAIES] Eket Eaflof mAl= =
el T B ASATE E3) Az|oko] vl 2| 2A R
AEE = Aol et 2A AARE AAEkLAL SFGIT

pcs

al

]
\

3T3-L1 mouse preadipocytes= American Type
Culture Collection (ATCC, USA) oA Eofdtol A&
32131, Dulbecco’s Modified Eagle Media(DMEM),
bovine calf serum(BCS), fetal bovine serum(FBS),
penicillin- streptomycin mixture 2 DMSO+=2GibcoBRL
(USA) 257135131t} Tetrazoliumbromide salt(MTT)
4! dimethylsulfoxide(DMSO) = Amresco(USA) 25

g L5ttt Insulin, isobutylmethylxanthine
(IBMX), dexamethasone(DEX), bovine serum
albumin(BSA) & AZ&3} Fkof ARE AloFEE
Sigma(USA)ZF-E -45}3Att. glycerol -3-phosphate
dehydrogenase(GPDH) kit(TAKARA, Japan), TG
determination kit( Asan Pharm Co., Ltd., Korea)

2. BRI
(Ganoderma lucidum herba pharmacopuncture,
Olst GHP) 2| ZH|

r{r

Adat ofA #E2 (Korea) & AHE-3FICE 300 g
’\E Aeste] 1 Le] 25% ethanol finsked 10
53 /é] oA F=3HATh F=H &S i
aho] A olg Eefstal, 0.2 ym kAol 4] ofata}
rotary evaporator® 200 mL7} === JfARRESH
o}, A2oflA YA | AUZEE ARESl] EeE
AlABEAL AP EEe -20°Coll BTt A=
DMSOel 8]4ste] A& 2 DMSO09] 5=
0.01%7} = =5 =3l

off r-\|l-‘ o[}l Hn%[

e > g 22 2 ar > o

3. MIZHHY & 23t

3T3-L1 Preadipocytes= 5% CO,, 37°C %71
A DMEM(10% FBS, 100 unit/mL of penicillin G
sodium, 100 zg/mL of streptomycin sulfate) B s}
%t 100% confluent 3152 @ 0.5 mM IBMX, 1 4
M DEX¢®} 1 pg/mL insulin®] E3heEdo] 3
DMEM° 2 wghsto] 29 59t 2915 Frestglom, 11
< uf 2 vt} 1 yg/mL insulin®] Z3E DMEM 22
gttt 23} 10 o 5 Alixe A4S 9l AREE
t}. 3T3-L1 Preadipocytes®l 0.5 mM IBMX, 1 4M
DEX$%} 1 yg/mL insuline Agsto] £3H5 &3k 4
= 2o r gizdto] FA RS 2 29 B¢t
Aefgt Ae Ao = sl

4. MTT assay

96 well plate(Corning, USA)°ll 1 X 10 cells /well
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9] =& NEZE DMEM HjFde] £5:510] 24A17HE
ok PSR &, GHPE 5= (0%, 1% % 2%) = A
g]sto] 24 9 48 A17HE Rt RESAIFITE viFHS AA 2
%5 ug/mLe MTTE Z- welloll 911 & o] & & X
o 4A1ZF 37°C incubatorol| 4] HiFEl - tetrazolium
bromide saltE A|AIL ZF wellel DMSOE 200 »L
# Bslo] AHAE formazin®] & 5 = A FE3]
S0 2% 5?0 5 ELISA (Molecular Devices, USA)
ARESEO] 540 nmellA] =S S48, 339
o2 Tof gt Bkt 2 2AFE FLekel) Al
AlE2 t2tol| it AlZ2FAE R LER Sl
Cell proliferation(%) = OD540nm(GHP)/
OD540nm(control) X 100
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5. Oilred O &AM &I XM=k

Az 2t A/ 2elsk7] f1ste] Oil red O B4
< AASHeTE wieFE Al2E= phosphate-buffered
saline(PBS) & M 2gt 3 3.7% formalin & 10&7+ 11
“J3}il deionized water= A3t Oil red O A&
o & A2oA 3027 Akl 13 AMAS AA
5lal deionized water® 33| A|&ste] GAHE NZE
microscopic image(Olympus, Tokyo, Japan)= ¥zt
shlch Egt FHS 918 DMSOE 7ot A =&
3+ & ELISA(Molecular Devices, USA)E AR5+
510 nmolA F3=5 SH5h

6. Glycerol-3-phosphate dehydrogenase(GPDH)
activity

Aliz= PBSE 3% Al&3g 3 lysis buffers 75}k
4°ClA 30%7t sonication 3 3 ¥AE2](10,000
rpm, 20 min, 4°C) 38k} 7S Fefstglet, A7 AU
°] GPDH 2442 Wise®t Green| %Yol wie} 340
nmolA ¢ FF= HelE 57453t GPDH 24>
units/min/mg protein &2 A5}, 1 unit 244 &
T 1 mmol® NADH 48t} 553 gh& Uehdich, o
2 S BSAE EFAIFC 2 ARESHo] Bradford
e e i

7. Triglyceride(TG) &&

AZY TGY A2 TG determination kit(Asan
Pharm Co., Ltd., Korea) & ARgslo] A0 R 414
shoict, AlEZ+= PBSE 3¥ A3 F lysis buffer (1%
Triton X-100 in PBS)E %7Fsto] 4°ColA 3027t
sonication ¢t 3 ¥AE2](10,000 rpm, 20 min, 4°C)
sto] NS Eefsiaint. AE A 20 yLeol 3 mLY &
28NS kst 37°C oA 108 &<t ¥H-A171 5550
nmelA =S S5t BiE S BSAE &
Ao 2 ARg-sto] Bradford Wi ol whet S48kl

8. A=A

EAEAL SPSS 12.0K for Windows €7 271
H W7 E ARGt Ht A+ EE AR YR &
O)=#2 PC0.05 % 3ot 7t Add<t ko] BAT £
%8 one way-ANOVA 2} Scheffe test AHS AA|E

-

1. Cell proliferationdi| 0O|Xl= &

PR MEF A et FFS Lot 3
3T3-LI preadipocytes®ll 13+ 2 %2] FA|FXE 244
Zrk A AIZFERE Aelstlet, 71 At 1% G 24 4]
ZF A= 112.4+6.9%, 48X7F AEl= 114.1+6.5%
O] N2EFAE UEhlo™, 2% FAFR 24417t A
= 116.8 £4.5%, 48 A7+ Ael=121.0 £5.6% & A=
A& Uetlo] Gk et He|AlTte] wet o
ool H]Bj| All20] FA]o] AslE|R] S-S T 4
ALt olet 2o AvE 29%7kA] 2] PR o] 3T3-L1
preadipocytes©ll 542 UehfA] 32 & 4= 93lct

(Fig.1).
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3T3-L1 Preadipocytes& ¥i%sto] 23+ F=3F 2
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oA 10U 998 APAE adipocytes 7 95
B2 o 4 Ugleh APAEY BRL AP $15t]
O red 0% 018311 AL 548 Aolel AL
UeE Wolgon BUD AL S AT

. 3 e
o S 19} 2608 S A G Yol o

T 047£0.028 UERon o 2o A %%Et
2.22+0.028 Uepgth A H7t FEo e &
B 1%sEoA 2.00+£0.04 2% s=o)4 1.96+
0.020.2 A=3E FolatA A5kt Fig. 2).

3. GPDH activityoll 0|xl= F&

g A 2Fz]o] 3T3-L1 preadipocytesol A AWAE
(adipocytes) 22 Z3}o] v x| = FoFS Lotdr] 915t
GPDH 2/3< S4skolth. 11 43 2315 f=5H4 &
& 3T3-LI1A:Ee 4 GPDHE/3 0.04+0.00 units/
min/mg protein &= Uehtow tixtoA GPDHE
/32 0.47£0.01 units /min/mg protein &= UEFTH
BAeF 9] 7t skol W2 GPDH &4 1% &=l
41 0.35+0.02 units/min/mg proteind} 2% 504
0.31£0.02 units/min/mg protein& 2 A
oJsHA| JAskATt (Fig. 3).

4. TG &tzhof O|x|= et
ok o] 3T3-L1 A2 TG &30 njx]= o
G ol 7| $J5te] TG TS S43lct 1 23 &

8] @2 3T3-L1 preadipocytesollA TG &
2 45.7+13.3 ug/ mg protein & & UEPFOH iz
Tl A TG g2 437.7£52.2 pg/mg protein &= 1
ERTh FAF ] 7t = e TG ¥ 1%s=
of| A 41.7£17.4 ug/mg proteint 2% =4 52.3 +
23.4 pg/mg protein 2 MZW FAALY S4S
oA AAISHA T (Fig. 4).
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(Fig.1).

3T3-L1 Preadipocytes®lAl ‘<8 AA|222] &
35 F+=5to] Oil red O B AAIBE] AA|L ] 3
*3—% 3elstyloH, 3T3-L1 preadipocytesoll Al AHHA]

= 123} fese oA 199} 2% IR =5
1E]_P S sEEE AA 2o B3lof nXs 9 o
Zhsteict. 71 A3t control ©f I8l FAIFY 1%2 2%9]
FolA AAIEe] FAdo] AAE Sl Aom wE
AL APGA 2] oF2 AR Ay GRS Ht E
Teof| whE AEESt AA7F frolshA W U (Fig. 2).

GPDH= AYAEZS] g/l Tofste] SAAE] &
ol T3t mag FA|2FRe] 3T3-L1 preadipocytes
oA dsE AWAEZRL F3to] w|A= FIFS Fol
7] f15to1 GPDH /42 S45k3ich 21 2%t control ©]l
Hlsf G 1%2F 2%9] oA At ds f-2olst
A A= Aoz W ATH(Fig. 3).

BAF 0] 3T3-L1 AFAIZW TG F2ll mlAl= %
e dob7] st TG & SHskqch 1 43
control ol Bl FAF 1% 2%2] F=olA] Al
ST 42 FosHA A= Ao WEE I
(Fig. 4).
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Fig. 1.

Effect of GHP on 3T3-L1 preadipocytes proliferation.
Preconfluent 3T3-L1 preadipocytes were treated
with 1 and 2% GHP for 24 and 48 hours. Cells treated
with 0.01% DMSO were used as controls. 3T3-L1
preadipocytes proliferation was measured by MTT
assay method.
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Fig. 2.

Effect of GHP on Oil red O stained material in

3T3-L1 adipocytes.

Two-day postconfluent 3T3-L1 preadipocytes(day 0)
were treated with 1 and 2% GHP for 2 days. Cells
treated with 0.01% DMSO were used as controls.
The assay were performed on fully differentiated
adipocytes(day 10). Intracellular lipid was stained
with QOil red O. Values are means+SD.

*p <0.05 vs. control.

A:Undifferentiated cell X 20

B: Differentiated cell was treated with 0.01% DMSO
C:Differentiated cell was treated with 1% GL
D:Differentiated cell was treated with 2% GL

Fig. 3.

Effect of GHP on GPDH activity in 3T3-L1 adipocytes.
Two-day postconfluent 3T3-L1 preadipocytes(day 0)
were treated with 1 and 2% GHP for 2 days. Cells
treated with 0.01% DMSO were used as controls.
The assay were performed on fully differentiated
adipocytes(day 10). Values are means +SD.

*p <0.05 vs. control.
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Fig. 4.

Effect of GHP on intracellular TG contents in 3T3-L1
adipocytes.

Two-day postconfluent 3T3-L1 preadipocytes(day 0)
were treated with 1 and 2% GHP for 2 days. Cells
treated with 0.01% DMSO were used as controls.
The assay were performed on fully differentiated
adipocytes(day 10). Values are means +SD.

*p <0.05 vs. control.






