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The Inhibitory Effects of Sansayukbokhap-bang(SSYBHB)

on the Obese-Mouse Induced High Fat Diet
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Dept. of Oriental Rehabilitation Medicine, College of Oriental Medicine, Daejeon University

Objectives

In order to investigate the effects of Sansayukbokhap-bang (SSYBHB) on the hematological and histological changes.

Methods

C57BL/6 mice were fed with high fat diet. C57BL/6 mice were divided into four groups and fed for 15weeks.

Results

1. The body weight of SSYBHB intake mice was significantly lower than high fat diet group.

2. The final increase of body weight was decreased significantly.

3. The levels of ALT, AST, total cholesterol, LDL-Cholesterol, triglyceride, Leptin were decreased significantly.

4. The levels of creatinine were decreased but did not show significance.

5. The level of HDL-cholesterol and the expression of 33AR mRNA gene in 3T3-L1 Adipocytes were increased significantly.

6. Adipocytes’ size was decreased significantly.

7. The expression of 33AR mRNA gene, Leptin mRNA gene and serotinin mRNA gene in Adipocytes tissue was decreased significantly.
Conclusion

Based on these results, it is proved that SSYBHB is effective on the therapy of obesity by referring to obese-gene and obese inhibitory. So,
it is espected that the clinical application of SSYBHB can help the treatment of obesity.
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Table 1. The Components of Normal Diet

Ingredients Proportions %

Protein 21

Fat 8.0

Fiber 5.0

Calcium oxide 8.0

Calcium 0.6

Phosphorus 04
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Table Il. The Components of High Fat Diet

HiEAEA Tl AF ] vteiae] vAe 9%

Ingredients Proportions (%)
Casein, High protein 26.0
DL-Methionine 04
Sucrose 16.2
Corn Starch 16.0
Beef Tallow 30.0
Cellulose 5.0
Mineral Mix, AIN-76 45
Calcium Carbonat 04
Vitamin Mix, Teklad 13
Choline Dihydrogen Citrate 04
Table Ill. The Compositions of Sansayukbokhap-bang(SSYBHB)
Herbs Pharmacognostic name Dose (g)
(Or=p= Pleuropterus multflorus 10
F 8 Alisma canaliculatum 10
RS Cassia Tora 10
E Salvia miltiorrhiza 8
IR Crataegi fructus 12
H o Glycyrrhiza uralensis 4
A Mentha arvensis var. piperascens 4
B DPuerariae radix 6
i 8 Ephedra sinica 8
PNES Liriope platyphylla 8
TR Schisandra chinensis 4
INE Panax ginseng C.A.Meyer 4
i) DPolygonatum odoratum var. pluriflorum 4
O Astragalus membranaceus Bunge 6
Bl Atractylodes thizoma 6
Total 104

st o gk
dato] AbgRalaL, A% 139
&3 Zti(Table ).

3) AleF & 7171

A&l A2k Diethyl - pyrocarbonate (DEPC),
chloroform, RPMI-1640 H|%<, dulbecco’s phos-
phate buffered saline (D-PBS), ACK solution

(NH4Cl, KHCO3, EDTA),
promega (Madison Sigma.

RNAase inhibitor
USA), $-Ejo}aA
(fetal bovine serum: FBS, Logan, USA), in-
sulin (Sigma Co., USA), collagenase 1V, tryp-
sin-EDTA (Gibco BRL Co., USA), anti-biotic
(Gibco BRL Co., USA), formaldehyde (Sigma
Co., USA), trypan blue (Sigma Co., USA),
ethanol (Merck Co., Germany), HCl (Merck
Co., Germany), sodium bicarbonate (Sigma
Co., USA), RBC lysis &9 (Sigma Co., USA)
RNAzolB (Tel-Test, Inc.,, USA), Taq polymer-
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ase (Intron Co., Korea)E AM&-35}31th

7171 @%5%7] (Daewoong, Korea), rotary
vaccum evaporator (Biichi B-480, Switzerland),
freeze dryer (EYELA FDU-540, Japan), CO2 in-
cubator (Forma scientific Co., USA), clean bench
(Vision scientific Co., Korea), autoclave (Sanyo,
Japan), micro-pipet (Gilson, France), water bath
(Vision scientific Co., Korea), vortex mixer (Vision
scientific Co., Korea), spectrophotometer (Shima-
zue, Japan), centrifuge (Sigma, USA), ice-maker
(Vision scientific Co., Korea), homogenizer (OMNI,
USA), plate shaker (Lab-Line, USA) ¥ ELISA
reader (Molecular Devices, Co., USA), Quanti-
tative real-time-PCR (Applied Biosystems, USA)
o= AHEEk

2. W

1) ZoKo| ZH

LA EA 7 (SSYBHB) 230] 274 1,300
mE 9ol 2A1%F ¢t 7t F ojwel S <dof ro-
tary vacuum evaporatorol Al 7t F53FSA T

=¥ &S freeze dryeri TA 1Z(-84T
o}OE] 415 g*

S04 npa @

B4 sto] ALg-sFoiTh

1:11:1].0
Ta=

2) Mouse lung fibroblast cells (mLFCs) Hi2¥

4% C57BL/6 AF9 #Hx4 (1g)S #A &
Astel ACK &dez 7S AT F cold
D-PBSZ 33| A|#3}e] conical tube (15 ml)el
33 1,400 rpmollA] 5&7F AT stk €
48] ¥ tubedl DMEM {containing collage-
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nase A (5 mg/m{, BM, indianapoilis, IN, USA)
©} DNase typel(0.15 mg/ml, Sigma), anti-
biotics (penicillinm 104 U/m{, streptomycin 10
mg/ml, amphotericin B 25 pg/ml)}& ¥ il 37T
CO2 wjF71ol A 2 A3k &}t wjgstgint. o] 7]l
0.5% trypsin-0.2% EDTAE #7}ske] 30 #7 wl
F F leiEAAgS (PBS)R °F 28 1,500
rpmoll Al A4 6}035} o5 DMEM-10%
FBSE 157¢Y &<t wieFgt 5 0.5% trypsin-0.2%
EDTAR AlxE #ejste] dHom 1594 39
HHesto] dolgls FHAHEE DMEM-5% FBS
HjF Aol A 221 i sk

3 Mz=d £F

SRB assay™= W Esto] AR&sATE AL
S wi$ mLFCseoll SSYBHB (200, 100, 50,
10, 1 pg/ml)E 48 A7t &<k A, vy &
5 %o wjdS Wil PBSE 23] Al st
AZ e ZF welldl 50% TCA (trichloroacetic
acid)& 50 ubE 7Fetil, 1 Al &2t 4Col WA

itk o2 tAl FHFE 53 AHI o
well plateE &7] FollA AT 7]

SRB (0.4%/1% acetic acid) &9 100 pl/well
2 7bekar A2eA 30%7 dAstath e
0.1% acetic acid &% o 2 o 4-53] A3 v}
7] FolA A28 10 mM Tris baseZ 100
w/wellz &A1 Zth o] well plateE plate
shakerolAl 3.5 speed® 517t shakings}il,
ELISA reader 540 mollX &#=& 43I

4=

FEX

4) 3T3-L1 cellof A9 §3AR izt 2K

(1) AEujeF

3T3-L1 A2+ 37C, 5% CO2 wjg7]elA 10%



FBS%} 1% penicillin -streptomycin®] 33 DMEM
w2l A vl Fal At FBS= RHEste RAGES
EdA3tA] 717] 98] A2eA =2l
activation (56°C water bathol|4] 3023t 7}2)3}od]
ALgsl o, 8= 0.2 gm membrane filter =
o3t - ARESEQITE 3T3-L1 A= F-FelA =2t
o 5 ml BRI S ¥ T-25 culture flaskol| A B
a3tk AXE 358 W trypsin-EDTA 1 ml &
7Fete] 37Tl 1#3F RESAZI o 2x F2be A
T2 Beaa WA 4 me 93 9% (1,000

rpm, 3 )2 3ol AT T 2@ g

% heat in-

(2) AAE 3}

3T3-L1 A227} 6 well plate®] ¢F 70%E A
sted, w3 2S4S Thekith 23 7=
& 42 3-isobutyl-1-methylxantine (11.5 g/ mf)
5.5 1, dexamthasone (10 mM) 0.5 x{, insuline
(167 uM) 25.0 o] &3+ Hl&= A8 &
o} = &S Ak + 2399 ¢ HY insu-
line (167 pM) 25.0 W& Aglsto] AHAEZ= &
sk wj7kA] 8 A3k wjdetsd

(3) & RNA Ezl9} =4

HjFsl 9= 3T3 L1 A3l 1 m TRIzolB rea-
gent (Invitrogen, USA)E #]7] 3] & RNAE &
2lsksinh. 2%k RNAS] 10040 phenol®} 100 ul

o

l‘

chloroform : isoamylalcohol (24:1)& ¥l & 412
A EEete A4S 29 wHESRo R AAE
23tk 0.5 ml isopropyl alcohol & ©]-§-3}e]
= ﬁ A7l % 70% ethanolZ A& 3}l 2}
AxZth. RNAase free waterolA] RNAE %91
% RNAase-free DNAaseE % 7}slto] RT-PCRe]l
AHE3FS a1, ©]F, adipocytes tissueH]2] leptin,
B3ART} serotonin LA HF A WHI FUIH

Agsan

o ot

d o

%

HiEAEA Tl AF ] vteiae] vAe 9%

5) Al=2| 40|29 ZoHo| Fof

FES C57BL/6S AL 6}04 Auk AL (Nor-
mal, °]3} WT, n=6), A% Al=* (Control, ©]
3l CT, n=6), reductil —.—01-3 (CT+reductil, o3&}
reductil, 10 mg/kg, n=6), SSYBHB F* (CT+
SSYBHB, ©|3} SSYBHB, n=6)¢] 4 /0.2 L}r
o] A5 atleh Adwe] F7A7E 28 g (7 F
hew otAdst | F Hels 4T —Eroqff}oidr A
A hEwte SR7E, A7 SSYBHB

=& 172 mg/25 g9 TR & st 85
Fowjd At Folate] Al 155 Ak S

AEE 01 g 9= 574

Ether® whFste] 4AlgolA deols Hd &
3,000 rpmf A 1527 A FElst] S &
B
8) Glucose & 7t &4 ZAl

Glucose, GOT (Aspartate Aminotransferase) 2}
GPT (Alanine Aminotrans-ferase)®] /%=
JSCC UV method®| 92]= o]8-3fe] Ashet A
S22 S50

9) Creatinine &2 &4

Creatinine®] %% enzymatic colorimetry
method®] He]E o] &3dto] Astel AHeEA 7=
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10) Cholesterol 312t &3

Total cholesterol®] &> enzymatic color-
imetry method®] ¥2|& o]&3lo Asst 2
HA712 574611, LDL, HDL Cholesterol
ol-&3atol A sttt

direct enzymatic assay-

Triglyceride®] 342 enzymatic colorimetry
method?®] 98] o] &3le] Adst AERAM7 2
'*TX é 6})\1\

12) Adipocytes tissueL{2| leptin, B3ARZ} serotonin
izt £

C57BL/6 AHE AAMAZ F 54 o] A%
AEE wojflo] AA] HAE o83t #H3}s

Atk

(1) RNA &

RNAzolB 600 ut¥ 37}ste] Alzuhs HEH,
RNAzolB®] 1/10 %ol 3ld3t= CHCI3 (chloro-
form)& ¥ - 15%23F EFatal A5ollA 1584t
W8It o] 4T 13,000 rpmoll A 1587+ 9
A e F A5ds Fste] F¢] iso-propanol
I EFsEeT o5 vhA] 1583 944l Eelate] A
SHE AASIL 1 mee] 70% EtOHS ¥3. washing
g F Aol AzAZY =3 total RNAE
diethyl pyrocarbonate (DEPC)E #2]3t 20 ;0]
il =o] RT-PCRell AR&-8F3dt.

rok
4(»

(@) GAFFEL AN
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A A} (reverse transcription) WHg-2 H]E
total RNA 3 pg& 75ColA 5% FF WA
i, ©37]el 25 10 mM dNTPs mix, 1 s
random sequence hexanucleotides (25 pmol/5
1), RNA inhibitor24] 1 xf RNase inhibitor
(20 U/ pl), 1 p 100 mM DTT, 45 pl 5 x RT
buffer (250 mM Tris-HCl, pH 8.3, 375 mM
KCl, 15 mM MgCI2)E 713 5, 1 9] M-MLV
RT (200 U/ ul)E Al 7}skal DEPC A2d <5
FrEA HS 971 20 Wb HES s of
20 o] Wk Eetels A AE H 37C F2 =
oAl 1AIZF &<t §HS-AIA first-strand cDNAE 3
A7 v, 95TCelA 51 F WAske] M-MLV
RTS =243 A2 5 d4o] ¢5¥ cDNAS
polymerase chain reaction (PCR)°l A}-&-3}51th.
cDNA & 1 plE AH&3te] 20 pee] PCR
W3- (10 mM Tris-Cl, pH 8.3, 50 mM KCl,
1.5 mM MgCl2, 7.5 mM 4NTPS, 20 pmol sense,
antisense primers, 2 units Taq polymerase)<
A 2313

HL/H A3

13) =% ZAt

A4 A 8—Zr(15 F2hell 25E ether= wh3 A
s A% e S 2d4s st 54
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th5 hematoxyline # eosin (H&E)
A AAlste] Fekn g (Nikon, x100,
Japan) Aol A ## 2 AR #e] shgiT

A3 Aze SPSS version 11.09] unpaired
student’s t-tests AR&3tol FAAE dF3lom,
p<0.05, p<0.01 % p<0.001 FFolA F4<
H7gstdt

Im. #& %

1. MEZSH0 Olx= He

mLFCsoll tigh AEEAoM = thxato] AlxE
AEE 1000 £ 6.5(%)9l Hl3te], SSYBHBE]
1, 10, 50, 100, 200 (ug/ml) FEZolM= 22
987 + 47, 968 + 6.3, 887 + 3.8, 874 + 28,

120 1
100 4

60

Cell visbility %,

40

20 1

CT 1 10 50 100 200
SSYBHE extract (ug/mi)

Fig. 1. Cytotoxicity of SSYBHB on mouse lung fibroblast
cells (mLFCs).
Mouse lung fibroblast cells (mLFCs) were treated
with various concentration (200, 100, 50, 10, 1 «g
/ml) of the SSYBHB extract.

HiEAEA Tl AF ] vteiae] vAe 9%

79.0 + 3.8(%)= EFth(Fig. 1).

2. 3T3-L1 cell®fM2] p3AR Edi0fl O|Xl= st

B3AR &S Aol RQke] 0.99 + 0.011,
212 0.685 + 0.055, SSYBHB 50, 100 sg/ml
FE Rl 747t 1,619 + 0.13, 2.801 + 0.186
2 Yeht dizatel vsgte] o4 Tt
75 YERR A th(p<0.001)(Fig. 2).

0] 1=
A

7 £06 g FHHET (reductil)
& 214 + 03 g, SSYBHB o+
2 vepgth iz wste] Az
SSYBHB Folite] HFAE 45742
Fdor APt 654

F
o

B3AR mRNA gene expression in 3T3-L1
o

WT Control

SSYBHB 50 SSYBHB 100
SSYBHB extract (ug/ml)

e
aq
N

. Effects of SSYBHB extract on the B3AR mRNA gene
expression in 3T3-L1 adipocytes co-cultured with
50 ug/ml, 100 ug/ml of SSYBHB for 8 hrs.
Real-time-PCR of B3AR and GDPH relative in co-
cultured 3T3-L1 adipocytes cells. 3T3 adipocytes
cells were isolated mRNA and RQ of B3AR mRNA
expression for analyzed by real-time PCR. The re-
sults are expressed as the mean + SE. Statistically
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Fig. 3. Effect of SSYBHB extract on the body weight
change in high fat diet-induced obesity mice.
The results are expressed as the mean + S.E.
Statistically significant value compared with
normal group(+++p<0.001). Statistically signifi-
cant value compared with control group
(**p<0.001).

3kl 1550 A 30.0 + 0.8 g ThERT> 42,6
1.2 gl §hall, Stz (reductil) 28.1
0.1 g, SSYBHB ol 281 + 0.8 g2 UE}

, SSYBHB Fowe tixwol Hlste] o4
—E aadE e thp<0.001)(Fig. 3).

I+

o foH

4. 35

15574 Adael A A Az Aol 1)
&} 30.0 + 0.8 g°l 7}0}% gz 426 £ 12 g,
P ET (reductil)>
¥, SSYBHB f-oi<-& % 7 281 £ 08 g
U dizel vlske] ol A AAEAE Y
U A th(p<0.001)(Fig. 4).
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5 sl

1) ALT, AST Bistof 0jx= %3t

ALT W3l= AAkro] 515 + 9.7 IU/L, &+

40

50.0 1
450 F -+
40.0
35.0
30.0
25.0
20.0 T
15.0 T
10.0

final body weight(g)

5.0 T

]

Reductll SSYBHB

0.0
WT
High-Fat diet -

Comrol

Fig. 4. Effect of SSYBHB extract on the final body weight
in high fat diet-induced obesity mice.
The results are expressed as the mean *+ SE. Statis-
tically significant value compared with normal group
(+p<0.05,++p<0.01,+++p<0.001). Statistically significant
value compared with control group(***p<0.001).

o] 93.0 + 22.7 IU/L= YER} AAREe] Blake] o
o AE & Fog JFIsIGith ol wls) A
2o 372 £ 57 TU/L, SSYBHB ool 4]
=314 + 48 IU/LZ YER} P z7} o Eol
gjztel Hjste] frod A FAEAE UER
A TH*p<0.05).

AST Wsl= Aol 2334 + 10.6 1U/L, U
Zro] 2863 + 45 IU/L&E Vel AAkrel H)
ato] izl A= Skt ool s A
Z7& 913 + 44 1U/L, SSYBHB ool A=
90.2 + 11.6 ITU/L=E e} tfztol vt
o4 e AaadE YeEhHITH(p<0.001)(Fig. 5).

2) Glucose Hi=lol| 0|x|= Fgf

g2hto] 231.0 £ 20.9 mg/dL, thzo] 266.0
+ 31 mg/dL, Y= (reductil)o] 187.3 + 11.5
mg/dL, SSYBHB —roi & 250.3 + 95 mg/dLZE
LrebsttHFig. 6).
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Fig. 5. Effects of SSYBHB extract on the ALT and AST level in high Fat diet-induced obesity mice.
The results are expressed as the mean * S.E. Statistically significant value compared with the normal
group(++p<0.01). Statistically significant value compared with control group(*p<0.05, ***p<0.001).
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High-Fat diet - + + +

Reductil SSYBHB

Fig. 6. Effects of SSYBHB extract on the glucose level
in high fat diet-induced obesity mice.
The results are expressed as the mean + S.E.
Statistically significant value compared with
control group(**p<0.001).

3) Creatinine #1210 0|X|= Y&

g7te] 05 + 0.1 mg/dL, thxe] 0.5 + 0.1
mg/dL, FHHET (reductil)S 04 + 0.0 mg/dL,
SSYBHBH0l-2 05 + 0.1 IU/L& JERITHFig, 7).

4) Total cholesterol H3}0i| O|%|= G

o] 920 + 94 mg/dL, tixvto] 130.0 +

o ©
o 0~

o
o

o ©
oW

Creatinine Level in serum (mg/dL)
=] =}
P B

0

WT Control
High-Fat diet - + + +

Reductil SSYBHB

Fig. 7. Effects of SSYBHB extract on the creatinine level
in high fat diet-induced obesity mice.

9.7 mg/dL=E YR vHH, FA T (reductil)
& 1020 + 7.8 mg/dL, SSYBHB Fois*ollAli= 1035

+ 84 mg/dLoE YEh} thzel Hlgte] fro]A]

= e 39S YR AT (*p<0.05)(Fig. 8).

5) LDL-Cholesterol H3}0f| 0|X|= &t

o] 5.3 + 03 mg/dL, HlEwe] 111 +
0.2 mg/dL, ¥dtH=xo] 6.3 + 0.3 mg/dLO=
UERd wkH, SSYBHB ol 83 + 0.5 mg/dL
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T.chol. Level in serum (mg/dL)
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N
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WT Control Reductil SSYBHB

High-Fat diet - + + +

Fig. 8. Effects of SSYBHB extract on the T.chol level in
high fat diet-induced obesity mice.
The results are expressed as the mean * S.E.
Statistically significant value compared with
normal group(+p<0.05). Statistically significant
value compared with control group(*p<0.05).

o7 vl thxate] Hlste] oA

gj\% AT

@3}E LRl oh(p<0.01)(Fig. 9).
6) HDL-Cholesterol t3}0f 0|X|= Y%t
HDL-Cholesterol W3} A4wo] 775 +

mg/dL, tZo] 61.3 + 6.3 mg/dL, °0“3fo15
- (reductil)°] 83.1 + 0.3 mg/dL=Z LiEpd Wt
7, SSYBHBFo| & 844 + 53 mg/dLZ e}
U FAd T tlEo] tixad uvlgte] fojA
= S7FEHE e ATH(*p<0.05)(Fig. 10).

32

7) Triglyceride Ws}ol mx]= 43k

Adto] 40.7 + 7.2 mg/dL, thxo] 583 +
14 mg/dL= YeRd W, FdiET (reductil)
o] 303 + 3.7 mg/dL, SSYBHB Foli2 385
+ 87 mg/dLo.® e}, AT} HEol
izl st oA e A4 A3 dE
W 21 oh(*p<0.05)(Fig. 11).
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Fig. 9. Effects of SSYBHB extract on the LDL-chol. level
in high fat diet-induced obesity mice.
The results are expressed as the mean + S.E.
Statistically significant value compared with
normal group(+++p<0.001). Statistically significant
value compared with control group(**p<0.01,
#p<0.001).

HDL-Chol. Level in serum (

WT Control

Reductil
High-Fat diet - + + +

SSYBHB

Fig. 10. Effects of SSYBHB extract on the HDL-chol level

in high fat diet-induced obesity mice.

The results are expressed as the mean * S.E.
Statistically significant value compared with normal
group(+p<0.05). Statistically significant value
compared with control group(*p<0.05, **p<0.01).

8) Leptin Bi5}0]| O|X|= At

Aol 3.7 + 04 ng/dL, thEo] 50.5 +
25 ng/dL, YAtz (reductil)e] 11.5 + 4.5
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Fig. 11. Effects of SSYBHB extract on the triglyceride level
in high fat diet-induced obesity mice.
The results are expressed as the mean * S.E. Stati-
stically significant value compared with normal group

Fig. 12. Effects of SSYBHB extract on the Leptin level
in high fat diet-induced obesity mice.

(+p<0.05). Statistically significant value compared
with control group(*p<0.05, ***p<0.001).

=] Rsz]

iy

ng/dL& e SSYBHB ‘Folat2 33.5
25 mg/dLo.Z Yeh} Az il o
zro] Hlste] {4 olE A ZRE dE
ATH(**p<0.01)(Fig. 12).

6. Adipocytes tissueOiMQ THA} L&y
0jXl= Y&t

1) B3AR Zt0]| DJX|= A

Adipocytes tissue®ll#] B3AR mRNA -F71=}
WS Aol 1.006 £ 0.006, thxTo] 0.82 +
0.076, Fddhz" (reductil)> 2131 + 0360, SSYBHB
Eoj8 1389 + 0.027 RQE Tzl uake] &
g e Aa ZaE HERITp<0.001)(Fig. 13).

2) Leptin &&i0f OJX|= s

Adipocytes tissue°l 4] leptin mRNA -f712}
d S AAtol 0171 £ 0.006, tixate] 0.995

The results are expressed as the mean * S.E.
Statistically significant value compared with
normal group(+++p<0.01). Statistically significant
value compared with control group(**p<0.01,

#5,<0,001).

Reductll SSYBHB

B3AR mRNA RQ in adipo.cell

0.0 WT Control
High-Fat diet -

Fig. 13. Effects of SSYBHB on the f3AR mRNA gene
expression in adipocytes tissue in normal and
fat-diet induced C57BL/6 mice.

The results are expressed as the mean + SE.
Statistically significant value compared with
normal group(+p<0.05). Statistically significant
value compared with control group(***p<0.001).

+ 0.076, FAozx
SSYBHB Fol+-

Zt (reductil)> 0477 + 0.023,
£ 0401 + 0.027 RQE el
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Leptin mRNARQ in adipo cell
o
o

0.4
0.2 1
0.0 -
WT Control Reductil SSYBHB
High-Fat diet - + + +

Fig. 14. Effects of SSYBHB on the Leptin mRNA gene
expression in adipocytes tissue in normal and
fat-diet induced C57BL/6 mice.

Adipocytes tissues were isolated mRNA and RQ
of Leptin mRNA expression for analyzed by
real-time PCR. The results are expressed as the
mean + SE.

Fig. 16. Histological analysis of adipocytes tissue of
normal and fat-diet induced C57BL/6 mice.
Normal adipocytes tissue (A, WT). High fat-diet
induced mouse adipocytes tissue (B, CT). High
fat-diet and reductil induced mouse adipocytes
tissue (C, reductil). High fat-diet and SSYBHB
induced mouse adipocytes tissue (D, SSYBHB).
They were sacrificed, liver was fixe in 10% buffe-
red formalin and embedded in paraffin. Paraffin
sections were stained with hematoxylin/eosin. The
panels are representative photomicrographs of each
of these risk at bright microscope (Nikon, x100, Japen).
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0.8

0.6 7

0.4 -

0.2 7

Serotonin mRNA RQ in adipo cell

0.0 -
WT Control

Reductil
High-Fat diet - + + +

SSYBHB

Fig. 15. Effects of SSYBHB on the serotonin mRNA
gene expression in adipocytes tissue in normal
and fat-diet induced C57BL/6 mice.

Adipocytes tissues were isolated mRNA and RQ
of serotonin mRNA expression for analyzed by
real-time PCR. The results are expressed as the
mean + SE.

gz giol gzt Higte] fo4 9l
= AaadE HERAT(*p<0.001)(Fig. 14).

3) Serotonin 0| O|A|= Y&

Adipocytes tissue®llA] serotonin mRNA -3
2 e Agdare] 0102 + 0018, Hixro] 1.063
+ 0.063, YNz (reductil)e] 0.472 + 0.067,
SSYBHB Foli2 0491 + 0.053 RQZE el
Fad T gEo] dzaol Hlste] Fo4d A
e Zas UERI AT (*+*p<0.001)(Fig. 15).

rir

7. AdipocyteQ XISty His}

ARl A o] A4 adipose 2o HIEle] 1
Ao 2 HNhE: frgk tlFES adipocytes®]
A7 A2 20 pm, HETS 125 m, FEH
Z4 (reductil) 60 m, SSYBHB T2 75
= yehd, izl wate] FiA o adipo-
cytes® Z7|7F AT s AEE 5 gl



(Fig. 16).
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A7k A Hof IEiio] = Rolek Fuksh
W a5l FeaA meel gkstel I
g oplst, wase Ael Kkl &

dEo] Uebus We A Akt sl Al
Kol 85 Me 2w Eikol AW
of FAEW e b @

ekl U el whste o
= Ads] 2dshe AL SRE o, SR
A, SRR AT, SORTY A, SR A,
IECRY A, WA A, ATSRIY A,
PR e 7l meh A5 BEde A
;(46]_]:]_1,11)

ool A= AAFEEo] vlure] X5l ]
Ax 9% 4gHoE 735 dstel 1AW
Azel HAZ frE AAE Doz AF 3
vl aéoﬂ{s_']—ﬂ 7—1A]. X]HP ‘ﬂ:ﬁ«] ZX]E]—?G 1:1:]§].

Or )
58 BEEA

Rl mLFCsoﬂ gk NESAAAM = 2T
AEZAYESE 1000 = 65%01] tﬂ%}oq SSYBHB2
1, 10, 50, 100, 200 ym/mgs =0l A= zHzF 98.7 +
47, 968 = 6.3, 88.7 = 3.8, 874 * 2.8, 79.0 =

3.8(%) % YEMsETHFig. 1).

B3AR A2 el RQtel 0.99 + 0.011,
i z& 0.685 + 0.055, SSYBHB 50, 100 ym/mg
s Folito] 747 1,619 + 0.13, 2.801 + 0.186
= U tizato] Bleke] foA e
W= UeEhATHFig. 2).
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gl ks A A A1

| 300 +
08g2?n UElgtal, tixate AlE Wele 254
A F7He YERNo] 1550 426 + 1.2g02 1
E’r”ﬂr olel Hlaf A=} SSYBHB Foir
o AFIAE U Yoz syt 654
E1 2 Zow 7xste] 1554 SSYBHB F9
+ 0.8g® UER} tizte] Hlske] ¢
€ 91% %iEJJr LHeR A Tk(Fig. 3).

AE AT TS A Az Al vE
Aodre] 300 + 08 gol F7FekL, W
+12 g FUETL 281 £ 02 go&

42,6
Ep §hW, SSYBHB 7ol 1554 28.1 + 0.8
gl = yeh, tiatel vkl Fo4 Sle e
a9= UEhIItHFig. 4).

Y wge vxe 9FE Tt oE

2ol fokd % gtk

ALTS} ASTE FHIA AAEE 42 7H
Aol st A FAEE A FA7F ASste
Hkgiate] A9 g% vt Skste Aol

A

ALT W3l A2dte] 515 + 9.7 IU/L, U=
0] 93.0 + 22.7 IU/LZ e} BAkdtel H]st
o] TN E Z Zog Z7lslgrh old Hls)
G FTE 372 + 57 IU/L, SSYBHB Fol*
o ME 314 + 48 IU/LZ el thzatol H|&}
o] F94 9= FaaAE UEhUTHFig. 5).

AST ®sh= Aol 2334 + 106 IU/L, H
Za0] 2863 + 45 IU/LE YERY A/dtol H]
stol chzzelAE F7kkeleh ol vl o)

%2 91.3 + 44 IU/L, SSYBHB Fol oA &
+ 116 U/LE SRR ﬂllﬂ%ﬂ Hl o}O# r

Glucose= M| X=dabs vefsle] <l
wH o8t Jo] Indo] AWow Hiy=
4 dolr = ]Ei SRR

Glucose 3= A% 9
tjz<to] 266.0 £ 3.1 mg/ dL, =" (reduc-
til)o] 187.3 + 11.5 mg/dLE LRt 9hi, FAI)
Zard} BlEo] SSYBHB ol 2503
= Y th(Fig. 6).

Creatinine> Q14 ©itiAte] Sz 417

]:g =5 ﬂ%%‘:]' &% creatinine
% 7k, w}?-xﬂ 044‘17} dad A5

Creatinine ¥ 3}= A4 °] 05 £ 0.1 IU/L,
) zto] 05 + 0.1 [U/LZ Yepd vbd, Atz
T2 04 £ 0.0 IU/L, SSYBHB S 05 + 0.1
IU/L2 UrEbtth(Fig. 7).

Cholesterol A X9 AZAAEL =% 17
AGHS sk Aol AR AT
28l &2 4§ ste] LDL- Cholesterol S ©]
4] LDL-Cholesterol -3 &0 =2 Z2H|
SHksh HREE7) 320 LDL-Cholesterol 2]
w7b F7bshe Ao WA o,

Total cholesterol ¥3sl= 30| 92.0 + 94
mg/dL, thZ<e] 130.0 + 9.7 mg/dL=Z ERd uk
7, A HETS 1020 £ 7.8 mg/dL, SSYBHB
Folro A= 1035 + 84 mg/dLE YERY, =
ol wEte] §o)A A ZHE YHESL
tH(Fig. 8).

LDL-Cholesterol ®¥3}= AAwo] 53 + 0.3
mg/dL, thZre] 11.1 + 0.2 mg/dL, FAiz*o]
63 + 03 mg/dLZ thelt Wk, SSYBHB o]
& 83 + 05 mg/dLE YEh} thzatel st
o FoA e AAEHRE HERATH(Fig. 9).
HDL-Cholesterol ¥ 38} A/ro] 775 + 34

F

rlo
of o rir wy R
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mg/dL, & °] 613 + 63 mg/dL, Y=
T (reductil)o] 83.1 + 0.3 mg/dL= el W
w, SSYBHBFo] -2 844 + 53 mg/dLZ e}
otz Hstel frold e SvtEdE U
ERU] A Th(Fig. 10).

Triglyceride™= glycerin® 322k A|Wito
esterg]_ 73‘&6]_ 740; ;d/\]g] 713_ ;(]\:g—}_ 9]
FRECE A oyA] Al #ofstar itk
of FA9 FAHL ALl el el v
8% g sta g

Triglyceride W3l= /o] 40.7 + 7.2 mg/dL,
gjzo] 583 + 14 mg/dL, ¥Axe] 30.3 +
3.7 mg/dL L}ERt uh, SSYBHB ol -2 385 +
8.7 mg/dLo= e diatel] Hlste] o)A
= 4 BIE YeERNSItHFig. 11). o] A3}
2 AASETES AU AdiLE fdstu

w3HE =2

3

—

Leptin ]34} AdA] @] vslE St
of AAE 2dsh= 715E 7T Ao A
z2¢] A717} F7khd lepting #ulste] Alda}
o] AEF Tl A& oR AFE BT o] u}
2 oux] HH7E Fol e

Leptin W3} 7ol 3.7 £ 04 mg/dL, =
0] 50.5 + 2.5 mg/dL, FguiEao] 11.5 + 4.5
mg/dLZ YEehd §Hd, SSYBHB Fo++& 335
+ 25 mg/dLi Lrekt izl mlsto] o4 9l
= Aa 39S YeESItFig. 12). ol¥ ZakE wp
go 2 MAGESHELS Leptind} BAE 48 2 o
Hof| #ofste] Aks 2dete Ao A7t

¢

¢

Adlpocytes tissuell 4] B3AR mRNA 4=}
HE e Aol 1.006 + 0.006, thEwo] 0.82 +
0.076, FA & 2,131 + 0.360, SSYBHB Fo
& 1.389 + 0.027 RQZ YEh} thztol vlake

HiEAEA Tl AF ] vteiae] vAe 9%

ol e A4 23S UEhIthFig. 13). Adi-
pocytes tissueolA] leptin mRNA -2} 2-d, %4
o] 0171 + 0.006, tsre] 0.995 + 0.076, %
AujzEae 0477 £ 0.023, SSYBHB Foiw-e 0.401
+ 0027 RQE vreh, izl Hlske] f24d gl
= A IE YERAtHFig. 14).

Adipocytes tissuell A serotonin mRNA -3
2wk giZTte] RQ Ftel, Adro] 0102 + 0.018,
gizwe] 1.063 + 0.063, Yduizre] 0472 + 0.067,
SSYBHB Fofi2 0491 + 0.053 RQZ YER,
Zatoll Hlgte] fFoA e A 2aE UEhdiod
T}(Fig. 15).
47 adipose 2ol H]sto] A2 o] wlRt
TOTE‘J' )zt adipocytes®] Z717} A gt

um, N 125 m, W tiETE & 60 m SSYBHB
lEroﬁLe 75 m= VHehd, izl Hiske] A
© = adipocytes®] Z717} A% RS BAES

mlo

H 5& Ao ZHN adipocytese] =
1S #A2T g A0ld Aem Aztd
ogel W&s Tl Bl AeshEee 1

< H

59 Aolg frd vwAgF A Fo4
QA ATE H2AFL, HF AT/ ALT,
AST, total cholesterol, LDL-Cholesterol, trigly-
ceride, Lepting 914 A 4 AlF Tk 3T3-L1
celloA19] B3AR 32+ A2 HDL-cholester-
ols F94 JIA S7HAF L, creatinine> A
AF oy ol ldth Egh Adipocytes tis-
sueoﬂ A& B3AR mRNA F%7}, leptin mRNA

734}, serotonin mRNA F722Le] &8 S 9
A QA ZHaA 7

ol’de] A¥A¥}= SSYBHBo] H|ghe] 2]t
ERA e L?:]z’éﬂ—v“jr e 8] 2A
Ha7F e Al
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e Ao iﬂ%‘ol s7He = AAelAM St
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Atk

4. 3T3-L1 cellolX o] B3ARSHALe] W87} HDL-
cholesterol> 1943 U7 S7H= At
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serotinin mRNA, leptin mRNA-F#2} 2
d Fod A FAEA
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