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ABSTRACT

The purpose of this study is to investigate the effects of Chowiseungcheng-tang extracts on the preadipocytes proliferation
in 3T3-L1 cell line, lipolysis of adipocytes in rat’ s epididymal adipocytes and localized fat accumulation of porcine by
extraction methods(alcohol and water).

Diminish preadipocytes proliferation and promote lipolysis of adipocytes do primary role to reduce obesity. So, we used
3T3-L1 mouse embryo fibroblasts(preadipocytes) and rat epididymal adipocytes from Sprague-Dawley rats to investigate
the effects of Chowiseungcheng-tang extracts on the preadipocytes proliferation, lipolysis of adipocytes. They were
treated with 0.01, 0.1, 1.0mg/m¢ Chowiseungcheng-tang alcohol and water extracts. And for the purpose of investigating
the effects of Chowiseungcheng-tang alcohol and water extracts on the localized fat accumulation, we injected 0.1, 1.0,
10.0mg/m¢ Chowiseungcheng-tang extracts to porcine fat tissues and observed histological changes of them.

Following results were obtained from the preadipocytes proliferation and lipolysis of adipocytes and histological
investigation of fat tissues.

1. Chowiseungcheng-tang extracts suppressed preadipocytes proliferation on the high dosage(especially 1.0mg/m(), and
especially alcohol extracts had better effects.

2. The alcohol extracts of Chowiseungcheng-tang decreased the activity of glycerol-3-phosphate dehydrogenase(GPDH)
on the concentrations of 0.1, 1.0mg/m¢. Alcohol extracts had better effects than water extracts.

3. Chowiseungcheng-tang extracts increased lipolysis of adipocytes on the concentrations of 0.1, 1.0mg/m¢, and especially
on the concentration of 1.0mg/m{ alcohol extract of Chowiseungcheng-tang had better effect.

4. The water extract of Chowiseungcheng-tang had significant activity to the destruction of porcine fat cell membranes
only on the concentration of 10.0mg/m¢, but alcohol extracts of Chowiseungcheng-tang had it on all concentrations.

The alcohol extracts of Chowiseungcheng-tang had much better effects on the preadipocytes proliferation, lipolysis of

adipocytes and localized fat accumulation than water extracts
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S §L Table 13} Ptk ATE FEES 108 242

o

FETHES 660g2 T ZTka3ao] Wi 90% &3
2,000m0e]] 24A17t 59t WA$E & rotary evaporator®
7t B23}0] 102.5g9] extractES @of Aol A&
o}, vk FEES FEEY e SF 94 FA7F AA
H S Sukadof Y 3% S5 3,000meE 7kske] 3
A7 E9F 100C =2 7183t & rotary evaporator2 7%t
55319 140.1g9] extracts do] A A8l

(Tawle 1) The Centents of Chewiseungcheng-tang

(-2 = 4 E Z ER(0)/108s £t
Bz Semen Coicis 120
BE Castaea Mollisima 120
RET Semen Raphani 60
il Herba Ephedrae 40
g Radix Platycodi 40
pIGES Radix Ophiopogonis 40
EAy S Fructus Schisandrae 40
hEE Rhizoma Acori Graminei 40
=R Radix Polygalae 40
RPF% Radix Asparagi 40
iz Semen Ziziphi Spinosae 40
BEIRPY Arillus Longan 40
e 8 660

9) 3T3-L1 AMPAIE g1 AJok

3T3-L1 mouse embryo fibroblast(¢|3} 3T32} A3
3h= American Type Culture Collectionoll A F+I3HA
i1, Dulbecco s Modified Eagle Media(DMEM)<}
bovine calf serum(BCS)S GIBCOAHU.S.A)ZFE -
lsfoick

Fetal bovine serum(FBS), penicillin—streptomycin
mixture ¥ dimethy-1 sulfoxide(DMSO):= Cambrex

AHU.S.A)ZHE skt
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1) AILAIZ L] vk

3T3-L1 mouse embryo fibroblast= Singh 72| %
ol whet st & BCSE &
315t DMEM HiAE AMESHe] 8.5% 10°cells/cm®7} E|%
% 60-mm culture dishel] £33 th3 37T CO,
incubatorof| 4] Hﬂotﬁ‘}‘ﬁl’% 100% confluencel =&
(Day 0)3hH, 3T3 MEZEL 10% FBS, 1.7:M insulin,
0.5mM IBMX, 1M dexamethasone2 3¢5t DMEM
HiA 2 wAskal 39 FoF vieFste] £3E f=okglt
FJHE TS alcohol W #luk FEE0] AYA|Z] Eslo
u| 2= G 2ABE7] Y80 1.0mg/ml, 0.1mg/me, 18]l
0.01mg/ml ‘=9 FEEo] E3H B3} F= v = 3T3
AlEEE wiFstelet, 23 f=7F B 5 AW S= Al
(Day 10)7FA] 10% FBS™ 167nM insulin®] 33-%
DMEM HjA| = vfefeloict, AlZujefis 2d 7H4ow
AAEFT
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2) A|9A| O] B3} =
(1) Oil Red O @A

TG FEEol AAYA 2R E A YA 2R

EH AT vA = FEFS Lot 7] $3ll Negrel
3} Dani®] WPe] me} Oil Red O FA1S AAJSTE
Z, A9 32 A(day 10)oll M*ZE phosphate buffer —
ed saline(PBS)2.& AJ&gt th 10% formaldehyde®
1087F IR AT}, SFH42 1AL Oil Red O G948
MO 10-2084F vistGlon, SRR Al oy
Az A 54 WSk

(2) GPDH(glycerol-3—phosphate dehydrogenase)
2+

A Az o] gato] gk @A E A GPDH 4<% &
AskiTk 3T3 Al2EE°] 100% confluenced] =23t day
Ooﬂ FEEo] 23 EshiA R 3U7E AlEujrS 5k%l

1, day 10°] culture dishZ%E AMZE 2|3}

sonication AIZIL Y4l wEfsto] FEHE FABHC
Aol GPDH 242 Wise@t Green?] ®HWof uk
2} spectrophotometer& AHE8t] 340nmeolA] S8
T HEE 435kt GPDH €42 mU/min/mg
protein® 2 FAISIH, ImU 42 £ Inmol2
NADH 4I3te} 553 3hs Uehdch(Fig. 1), ©Thala ek

2 BSAS EFA|FO R AMRLo] Bradford Bl wh
2k S45k3dch

3) AAIES] 28| 27

Rat®] < AA|aze] g 9 #uk =9 JH7
iy 5 EAeto] 23k AL A Eafo
U A= GRS 2ARIGITE Rat s APAIEZY] &

Rodbell® W& 473t Zalatan 579] Wgol w2t 4
AlBFALt, =, 47 Sprague—Dawley rate] AaAA] A
W22 mo] Yol ZA Akel th, collagenase(lmg/
m0)2} BSA10mg/ml)7} £3Hel Krebs—Ringer 492 o]
&sto] 37CollA IAKE A FT, Bl A0S
m AT W E F8) o 2A]F] 3L 250xgoll Al 1087 YA
we]ste] AAA|Z(preadipocyte) S AT ’%}
Holl ARG APLA|E F-2 I F A AlH

5, AAIZSE A5 50-ml conical tubeoﬂ
X 10°cells/mf7} ==& £33 th2 37°C CO, incubator

oAl 34Xt & viFelGlT), SEEo] Aol mA|
= RIS 2ARE] ffsl ARAlok 9 3AIRE wi kRt
t}2, free glycerol EFA|FO.Z AME3l0] McGowan
9] whof wha} v FA glycerol S S8

W25 glycerol> ATPS &4 slo| A glycerol
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glycerol phosphate oxidase®]l ¢J3l dihydroxyact—one
phosphate®} hydrogen peroxide(H,0,)Z AFIEt) Al
4" HO,E
N—-(3—sulfopropyl)m—anisidine ZA5}ol A peroxidase
o o8 x5S w= quinoneimineS® AZE T w}
kA AAJE quinoneimine®] 2J3F 540nmf A9 T3 =
o F7h= HiA] WollA €] glycerol §=9| 7 UERA

4—aminoantipyrine¥} sodium N-ethyl—

GLYCEROL+ ATP
Gtp+0op 0

POD
HeO2+ 4-AAP + ESPA

— G-1-P + ATP
— DHAP + Hz02

— Quinoneimine dye + H20

ol
=21
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%Etgi 10.0, 1.0, :Lalﬂ
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Fig.1. The pathway fer lisid eiesynthesis. Lipid biosynthesis occurs through sequential binding of the fatty acids
activated as acyl-CoAs to glycerol-3—phosphate. In the liver, glycerol-3—phosphate is generated from glycerol
by the action of glycerol kinase. However, due to the absence of glycerol kinase in the adipose tissue and
muscles, glycerol-3—phosphate is generated from glucose by the way of dihydroxyacetone phosphate.
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1. XIZMIEZ2| 235} (proliferation) Of O|X[= sk

1) Zds AgAIES] A

3T3 133} XA (preadipocyte, Fig. 2 A)S v
b AT} uieF 1090 AsE AA T BEAEE E 5
AckFig. 2 B). XA FAE EI87] I8t Al
A Yo A" SR L triglyceride)S FAsH= Al
FQl Oil Red OF ©]-&-sto] Al HAE Al3fgt Zdat A4

ot

o ¥o
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= ARARe] g0l & HolEe & ¢ AtHFig. 2
C&D).
2) 5=1¢

=l A= JoF

ok FEEE G wlsted A B AlS
EPUA) 4 ElmA IR AAES] FAS ek
=Aog ¥

éﬂ%ﬁ}(mg. 3C-B).

U3E FEEL tfxtel H]ste] 1.0mg/meol|l A= #A]

T, 0.1mg/mee] FEoll A= oF

7re] AAIE, 0.0Img/me2] Frol A= F3E fol& Ut
WAl Eoh= 2 & 4= ASichFig. 3 F-H).

zam Oil Red O HMH A|22g #2akt A1}t #uk

=52 1.0mg/me] FXoA, & FEES 1.0mg/

mc, 0.1mg/mf9] -sTo| A thatoll H]ste] A|RhA|ae] B

S AAISHAL e & = AITH(Fig. 4.

3) GPDH &Hdof] o]x]&= gk
2L dihydroxyacetone phosphate 22 € 2

A A2 nicotinamide adenine dinucleotide

Fig. 2. Micrescepic images ef preadipecyte and adipecyte (X100)
A Undifferentiated cells
B: Adipocytes induced to differentiation
C: Undifferentiated cells stained with Oil Red O
D: Differentiated cells stained with Oil Red O
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Control

0.01
mg /md

1.0
mg /md

Fig. 3. The suppressed effects en the preadipecytes differentiatien (X100).

A
B : Control was treated with 0.9% NaCl Solution adipocytes induced to differentiation

C : 0.0mg /ml water extract of Chowiseungcheng—tang was treated with 3T3preadipocytes
D : 0.hg /md water extract of Chowiseungcheng—tang was treated

E:
F

G
H

Undifferentiated cells

1.Gng /) water extract of Chowiseungcheng—tang was treated

1 0.0hg /md alcohol extract of Chowiseungcheng—tang was treated

1 0.ig /. alcohol extract of Chowiseungcheng—tang was treated
- 1.0ng M alcohol extract of Chowiseungcheng—tang was treated
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Control

0.01
mg /mQ

0.1
mg /md

Fig. 4. The suppressed effects en the preadipecytes differentiatien. All cells are stained
with Oil Red O (Xx100).

 Undifferentiated cells

: Control was treated with 0.9% NaCl Solution

: 0.0hg md water extract of Chowiseungcheng—tang was treated with 3T3 preadipocytes

: 0.hg /Ml water extract of Chowiseungcheng—tang was treated

*1.0ng /@ water extract of Chowiseungcheng—tang was treated

1 0.0mg @ alcohol extract of Chowiseungcheng—tang was treated

- 0.hg /@ alcohol extract of Chowiseungcheng—tang was treated

2 1.0ig /Q alcohol extract of Chowiseungcheng—tang was treated
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hydrogen(NADH)2 AM5}¢] glycerol-3—phosphate
£ AAsh= G491 glycerol-3—phosphate dehydroge
nase(GPDH) 8/8& AT 2H ARSI v]E3t
3T3 AHA 27} g et B3} A A2 2 M3 of| what
GPDH &4 /2 5715 €t

2 ANz JABTES IS FEEA Kk =5
o] AR YA 2 FE APA|ZE 0] F3tof n|2]= FFF
rotr 7] 9J5le] GPDH 42 =431t
11 Ad F=EEo] 231EA o2 iR R B3t &
=4 373 A%AIZ(Contro)ol Al GPDH 2442 81.8
mU/min/mg protein® = WEFGFTE,

FETHFG Bk =289 H7) = W& GPDH &
3E 0.1mg/ml &%= o] o= A7} = 2] Tt &,
Bk 282 Aol 93 AY mIAA] ZeHlS

O OF A~ O
=g U

i dFE -‘T— 52 0.01, 0.1 ¥ 1.0mg/ml 5= A7}t
o we} GPDH &4 ZHzf 70.6, 43.0 ¥ 22.5
mU/min/mg protein® 2 7F43}o4(Table 2) H% 2|&
Ao & GPDH €4& A3, £3] 0.1 ¥ 1.0mg/ml
FrolA xRt F-oJg AAE YR it

o m{u

)

2. X|2M|zo| Zslf(lipolysis) ofl Olxl= S&t

(Table 2) The effects of Chewiseungchene—taneg
extracts en glycerel-3—phesphate
dehydregenase(GPDH) activity in 3T3
adipecytes.

GPDH activity'?

Treatment Concentration K .
(mU/min/mg protein)
Control 81.8+4.7°°
WE-Cho 0.0tng /md 80.1+2,9°>¢
WE-Cho 0.Mg /md 68.8+7.5°
WE-Cho 1.0ng /md 69.8+£3.3%¢
AE-Cho 0.01ng /md 70.6+5.4°
AE-Cho 0.Mg /md 43.0+6.5°
AE-Cho 1.0ng /md 22.5+4.2°

FEHES Bk 250 ¢3S FEEC] E3id A
A A} BEaflof mRl= I glycerol THHE &
Aoz A AHeAlek g NEZE st

5, #jFHS A 5te] Free glycerol determination
kit(Sigma, U.S.A. Co.)& AME-3Io] 433t

FEE0] ZFEA] 22 viX](controDollA =T &
St 2E 3AIZE wiFet A3k WEH glycerol FEE
116.0pM/LO] AT,

FEFEG vk FEEC] AR vAl= 2
0.01mg/m¢ 5L A= titol vlsl 91421 2ol 7} 3
ZE]2] kAL, 0.1 9 1.0mg/ml S04 = 2wt Hst
o] folzxo g Zrlskct. 0,13 1.0mg/mee] glycerol %

= & Ao)7F §lSithTable 3).

ATE FEE 941 0.0lmg/ml s=o A= 2Tt vl
3§05k 2ol 7} T A ghokeh, 13t 0.1 1.0mg/
ml 5% A7kl wet WEE glycerol %= 27 150.1
I} 212.50M/LE {ojF o7 Zlsle] dHL FEEL

= T_‘

B EHon AYRIE 2P & 4 Yot
(Table 3).

o]—:7_9_ zx\j_q_ i/iUJK zzn'l X]H H - g I:l]_Tﬂ_

of 2, A5%=(0.01 2 0.1mg/m)oll A= WEE=

OWater exiract
W Alcohol extract

GPDH activity (mUW/min/mg protein)

0.01 ma/ml

0.1 mg/ml 1.0 ma/ml

1 Values are means=SD(n=2) from two separate
experiments.

2 Means in a column with different superscript
differ, P<0.05.

WE-Cho : Water extract of Chowiseungcheng—tang

AE-Cho: 90% alcohol extract of Chowiseungcheng—tang

Fig. 5. The effects of Chewiseungcheng—tang extracts en
glycerel-3—phesphate dehydregenase(GPDH)
activity in 3T3 adipecytes. Cells were treated with
0.01, 0.1 and 1.0mg /md concentration for 72hrs. Results
are the mean=SD(n=2), and analyzed by Duncan's
multiple range test(p<0.05).
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(Table 3) The effects of Chewiseungcheng—tang
extracts en the glycerel release
in rat epididymal adipecytes.

Treatment Concentration Giycerol*
(zmole/L)
Control 116.0+6.3°
WE-Cho 0.0ng /md 132.3+4.2°°
WE-Cho 0.ng /md 145.7+10.5°¢
WE-Cho 1.Qng /md 154.6+14.7¢
AE-Cho 0.0ng /md 127.9+21°0¢
AE-Cho 0.ng /md 150.1£16.8°¢
AE-Cho 1.Qng /md 2125+84°

250
e
200
d
=
3 150 ab abe
= O Water extract
% W sicohol exract
5
& 100 —
50
0 ; :
0.01 mg/ml 0.1 mg/ml 1.0 mg/ml

1 Values are means*=SD(n=2) from two separate
experiments,

2 Means in a column with different superscript
differ, P<0.05.

WE-Cho : Water extract of Chowiseungcheng—tang

AE-Cho : 90% alcohol extract of Chowiseungcheng—tang

glycerol &%=2] 207} BHEAEA] QFQLANE, 1.0mg/me2]
FhoMe & FEE0] #uk FEEol Blsl 794
07 =7 PatEo] TiEwoa UFe 2EEo] x|dhE
3 a7t o 2 2o 2 A UCHFg. 6).

3. =Xl X[EM|IZe| Saholl O|xl= S

FETHES 2L 9 vk 2EES 27 10.0, 1.0,
383 0.1mg/mle] HERE Btal, RO RL Zhz7to)

extractE 3]4sh=d] AF-H 0.9% A ATE AHAI8t
of Jj 2] A2 0] Bafjol v A= FFS skt

I A3 BA A AR = A Az ool Rk
F= RS T 4= AT FAEANES Fuk
0.1, 1.0mg/m®] oAz AHHA| 3zl & &4 o]
514 o= Ao 7 kEkE|g) o 10,0mg/mle] EroA=
FHAS S-S dov|e= Ao BHERILE dTE FF
EollAs A FrollA] FH et Alzete] Eir
AlZAbrd 2hgo] dojubal QI3 & 4 st whebA
AAGE A2 SFE 2E ok 3
50| Blste] A PAE ot 2hgo] Ble 43S U 5

A} HFig, 7).

rlo MIO

0

ot

Fig.6. Lipelysis measured by glycerel release in

epididymal adipecytes incueated with a range ef
cencentratiens eof Chewiseungcheng-tane
extracts. Results are the mean=SD(n=2), and
analyzed by Duncan's multiple range test(p<0.05).
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Control

0.01
mg /mQ

01
mg /md

mg /md

Fig.7. Micrescepy images of percine lipecytes treated with Chewiseungcheng—tang
extracts depend en cencentratiens (X100).

* Normal fat tissues of porcine

: Control treated with 0.9% Normal Saline

: Treated with 0.hg /ml water extract of Chowiseungcheng—tang

: Treated with 1.0ig /md water extract of Chowiseungcheng—tang

: Treated with 10.0ng /md water extract of Chowiseungcheng—tang

: Treated with 0.hig il alcohol extract of Chowiseungcheng—tang

: Treated with 1.0hg /Ml alcohol extract of Chowiseungcheng—tang

: Treated with 10.Gng /@ alcohol extract of Chowiseungcheng—tang
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