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Effects of Bangpoongtongsungsan on Adipose Tissue and
Hyperlipidemia of 3T3-L1 Induced Rats

Cha Min Kyung, Lee Jin Yong, Kim Deog Gon, Lee Kyung Tae’
Department of Pediatrics, college of Oriental Medicine, Kyunghee University
*Department of Biochemistry, College of Pharmacy, Kyunghee University

Objective : This experimental study was designed to determine the effects of BPT on obesity
in vivo and in vitro.

Methods : in vitro , BPTnh extracts of various concentration(50, 100, 200 pg/mf) were added in
3T3-L1 cell. Adipocyte differentiation was measured by Oil Red O staining and Morphological
examination. The expression of C/EBPa and PPARY receptor was measured by western blot
assay and RT-PCR. in vivo, Rats were orally administered BPT daily for consecutive four weeks
before poloxamer-407 induced hyperlipidemic state. The rats were sacrificed 24 hrs later for
poloxamer-407 treated and then serum triglyceride, total cholesterol were measured ; Rats were
orally administered BPT daily for consecutive four weeks before triton WR-1339 induced
hyperlipidemic state. The rats were sacrificed 40 hrs later for triton WR~1339 treated and then
serum triglyceride, total cholesterol were measured ; Rats with obesity were induced by the high
fat-diet for six weeks énd then serum triglyceride, total cholesterol, LDL-cholesterol, triglyceride,
HDL~-cholesterol, hydroxy radical, superoxide dismuatse activity were measured.

Results : In vitro, The 3T3-L1 cells’ differentiation was significantly decreased by BPT. The
expression of C/EBPa and C/EBPS was decreased by BPT. In vivo, BPT significantly reduced '
serum triglyceride, total cholesterol contents in poloxamer-407 treated rat. BPT significantly
reduced serum triglyceride contents in Triton WR-1339 treated rat. Total cholesterol also reduced
but did not show a significant change. BPT significantly reduced body weight gain of rat and
adipose tissue mass of rats and serum triglyceride, LDL-cholesterol contents and significantly
increased HDL~cholesterol, HTR(HDL-cholesterol/Total-cholesterol) in rats with cbesity induced
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dismuatse(SOD) activity.
Key words

binding protein)

by the high fat-diet. BPT reduced blood lipid peroxide, hydroxy radical and increased superoxide

: BPT, obesity, hyperlipidemia, adipocyte differentation, C/EBP(CCAAT/enhancer
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1. In vitro

D %E
& Aol AHg BIEGEEN) o Y B 7
“3’1‘ HlES O3 2, Aedigta ghejuoygt
FEETP AN U5t ALESIATH Table 1)

2) Q9] =4

2 Az N8 239 10819 BAFE Y2
100TAA 4A)2F Bt HAesls] WEEQA
EE@BPDE 42 H 7523 (rotary eva-
porator)ell A Zet FE3ln -20CollA BHshy
Ayl AHg-s

3) AX uY
3T3-L1 AX & 3= HEF 2504 B

Wol AM&-31900m 109 FBS, 100units/m¢ peni-

Table 1. Prescription of Bangpoongtongsungsan

clline, - 100ug/m¢ 2~ E 3 Ew}o]A(streptomycin)
£ 353 DMEM XA 5% CO3 &+
3 37CE FA3e A7l o8 (incubator)dl
A wj gl

4) &3 %

2x10°cells/me ¢] 3T3-L1 xﬂ&—a— 29 &9 o)
&3t plate vlete] # 2 ¥ 05mm 1-meth-
yl-3-isobutylxanthine (MIX), 0.250M dexame-
thasone, 10ug/ml insulin °] ¥&4¥ DMEM
Hi A} o]l 10-200pg/mee} A E(DMSO 0.01%w| 7t
)& Hlsted 8Y <t wiksth

5 A¥ 54 Ag MTT assay)

NEE 2x10cells/mt =2 2AHE F 0.1me
£ 96 well plate] ©]43}3 4A1ZF & wjX]o]
AN ARE X3 37T, 5% CO, A+
Hlo]E](incubator)o| Al wlgstHTt. &4 AgE
DMSOel &3AA At e™ #HE DMSOY
F=7F 001%E dA ¥=E stk Smy/me

‘Herb Name - Scientific Name Amount(g)
wha Talcum 7
HE Glycyrrhizae Radix 5
w1 Menthae Folium 2
hE Cypsum Fibrosum 3
o Scutellariae Radix 3
=i d Platycodi Radix 3
N Cnidii Rhizoma 2
HE Angelicae gigantis Radix 2

IR Aeoniae Radix 2
¥ Rhei Undulati Rhizoma 2
75 Ephedrae Herba 2
i Forsythiae Fructus 2
= Sodii Sulfas 2
B5R Sileris Radix 2
FiFT Nepetae Herba 2
Bt Atractylodis Rhizoma Alba 2
¥ Gardeniae Fructus 2
HE Zingiberis Rhizoma Recens 6

total amount 63
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FEZ PBSOl £3A17) MTTEY 50408 3
74l AAEE 43 8N F 45 A

AASEE DMSO 10009 %<1 5 ELISA read-
erZ 540l A FIEE FA39.

6) A¥ 4% As| 4¥ (Trypan blue assay)

MAE 4% A= trypan blue exclusion 4
o with AX §d(cell solution)s A=
3taL AIXE FE3] AAAL F AT S(cell
solution)®} trypan blue €9%& 1:118 E&sln
% 5E74# ¥ 1A (hemocytometer) 2
2 Axd 44 AEx+E A

7) AEY F8AS(tryglyceride) &3
ANEE A28l Wtk AXE PBSE washing
3t Teflon policeman®.2 wWoj\l ¥ extrac-
tion buffer (50mm Tris (pH 7.5), lmm EDTA,
and 1mM mercaptoethanol) 2 @EA1A homo-
gination 3}tk ©{F chloroform - methanol (21,
vV) 2 AN ryglyceride) & F&31] Trigly-
ceride Test KitE AHg-shed ATFslAT)

8) Qil red O staining

AEE Eol PBSE AAF thg 10% forma-
ine® 20% 4 Azl ¥ 100% propylene gly-
colZ 3% A23l4 oil red O soln. 608 FAA|
2. 60% propylene glycol® &4 (Distilled
Water) 2 SAAHE & AFAA olazZag
(isopropanol) 2 @ 8(dye)E& FZ3ld 510nm
oA F8d % (optical density) ZA 3T}

9) Western blotting

ANBE Mgt AXES ol ¥AE)(2000mm
4min)¥F 4F A& AAs: PBSE washing
& ¥ protease inhibitor cocktail& ¥#-3 ELB
buffer (50mM HEPES pH 7.0, 250mM NaCl,

5mM EDTA, 0.1% Nonidet P-40, 1 mM phe-
nylmethylsulfonyl fluoride, 0.5 mM dithio-
threitol, 5 mM NaF, 05 mM Na orthovanadate)

of @%AA AXE LML F 700golH 58
L A EYste Axe EES AMET

25 94 Bradford o2 A#F3}3L sample
buffer X2ls}e] SDS-PAGEE o838l AX)
gAs el B2t gel® semi-dry
system©2 100mAclA] 1A13FEQE nitrocellulose
membranedl| transferA]Zl $ 5% skim milk
o] 3H4t blockingdt the 4A17HEt b
3t primary antibody& %¥H3-A17]31 washing ¥
HRP(horseradish peroxidase)-conjugate® sec-
ondary antibodyE 1413t §¢t ¥HSAI & ¢4
oA ECLYH o2 X-ray filmo] detection 3}
F=g

10) RT-PCR

ANRE *y3 AEXEE PBSE washingdt
& Trizol reagentE ©]&3te] Aoz RNAC
MulV reverse-transcriptase, ImM dNTP, and
0548 9o] cDNAE UENUTH AHE pri-
mere U538 2t} C/EBPq, (GenBankTM ac-
cession number NMO007678), forward 5~AGG
TGCTGGAGTTGACCAGT-3 and reverse
5-AGCCTAGAGATCCAGCGAC-3; PPARYy,
(GenBankTM accession number NMO011146),
forward 5-GGTGAAACTCTGGGAGATTC-3,
reverse 5-CAACCATTGGGTCAGCTCTT-3;
leptin, (GenBarkTM accession mumber NMO0R493),
forward 5~-CCAAAACCCTCATCAAGACC-3,
reverse 5-CTCAAAGCCACCACCTCTGT-3;
olwj C/EBPa ¢} PPARY & 94°C, 1 min, 54°C,
Imin, 72°C, 30sec, 25cycles & FTEA]F|5L
Leptin® B-actin 94°C Imin, 94°C, 1lmin,
57°C, 1lmin, 33cyc]es 2 ZEAZY. 449
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PCR products& 2.0% agarose geld] HAA
UV detector2 &918}51t}.

2. In vivo

1) A=

(1) 48%E

APFES Y Alo|d22RE Fguko}
TEAY AT 2ALE @ 20-26TC, FE
40-60%, B : 12417 light/dark cycle)3}°ﬂ
M 2F7F SRS HSANA ASE AF

130-150g9] Sprague-DawleyAl <4 3#&
ARG T, AF AT A %A B BTG Fa
A old) &4 A dF
ot A¥FEg YAHAIRHLA 10:00-12:00
Well A 2 x] &kt

(o)
HES 1

=

(2) 2gdsE
2 Ayl AR PHEGEZREES F AP T
A3 ulge 7% Table 191A ¢} 2t}

2) AN =A

Zt Az N B39 10 vl9 AAFE Y
100ToAA 4A7F ¢ EF FF3td And
& rotary evaporatorolA ZAt w8t -2
0T BAsn Aol A3}

3) AP 5 ¢ B R
At Aol g #HY F& Y
A (beef tallow)E H7He 2 ]%— o)1 B)?
BUREER AlRE Aold Hslsle Foaia] &
2 & U= Contro) 2 31, PHREEHS
FA(beef tallow)E H7HeH Aol A7t}
T3 #& BPT o2 s9ed, Alde B
43S 7102 Alste A FEA 100mg/ke
& $4% #& BPTI, 2% %48 200mg/kgs

£4¢ #¢ BPTOZ 8t

4) Poloxamer-4072 1A d%9 %

Woutse] WP vl Alge spAg £
o] 9| poloxamer-407(300mg/kg)S ice bath
oA Al gde] st B v T3t
31 24ANTE Foll XAFsiiTt

5) Triton WR-13392 3859 @

Kusama$¢] 2% —v—°}°‘1'Tnton WR-13
39 Fo 16A7F AFH HAAZ F Triton
WR-1339 200mg/kgs Ao FAlsie]
AAYFS FEAI F 40AT F COz gas
2 upFsted sk

6) 2old aAF &
/K]OI/H y_x]téz,] 1-!1-_8_.

ke 9-A|(beef tallow)
A7Hg AolAEE 657 AR 1XY

(1) fEEHE
Age 49 AN F uF 73t 788 AR
A-8(Sartorius, U6100D, Germany)2 &733t .

(2) IMEEEAT 5 HT
A IR M

Ngsl Fol B AWFES 002 71
A SN 2% ezt g A
Hejel Qelsl AFe YT AL F 300

mpmel A 1087E °V§ 2aae €48 288t
o AA%Eke] =34 lipid peroxide, hydroxyl
radical &% 2 AUALE AANIE &L
(Superoxide Dismutase) 839 F&| A3t
ok,

B. 34 A9 tryglyceride)?] &4
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McGowan 59 W§™d) 28] 249 kit
(AM 157S-K, Asan)& AME3le] Agsiqid
5, W3elA Z4A)2Klipoprotein lipase 10800U,
glycerol kinase 54U, peroxidase 135000U, L-
a-glycero phosphooxidase 160U &%) &4
A2k £-8] AN, N-bis(2-hydroxyethyl)-2-amino-
methane sulfonic acid 0427g/d¢ &1o] &3
g F AR 0l AT TAAY 30w &
7t ¥ 37C 9l 10 £3} incubationd}ed
A% blankE 22 34 550m A FET
€ AU BE AY Mo £ 85 I
2 mg/dtE FAEch

C. & g8 2HE(Total cholesterol) 3

Richmond 9 299 ejse zA"
kit(AM 202-K, Asan)& ARM&38lo] Agstgich
5, WA &AM K cholesterol esterase
205U/ ¢, cholesterol oxidase 107U/ ¢, so-
dium hydroxide 18lg/2¥f)& 2aA ¢ &
8 H(potassium phosphate monobasic 136g/ ¢,
phenol 1.88g/¢ 3ol &8st T AE 20
o ZAF FAAN 30m¢ & F/M F 37C
A 583t incubationdted AleF blankE thE2
Y 500mmolA FREE &A4sqgd ¥F A
F Ao F3 ¥F FFE /b2 TAFAC

D. HDL-cholesterol, LDL-cholesterol &%

HDL-cholesterol®] 3% &7%-& Nakayama
5o 249 ale} zAE Kit(AM A8-K,
Asan)E AHg3te] A3t &, ¥ 20ueel
AN Hdextran sulfate 019, magnesium
chloride 0.1IM &%) 02meE 7t & &3
¥ A2dA 1087 ¥AsaL 3000rpm oA 10
B3 94 2EEid g8l o A 9L
01m¢ #H3le] TN 30mest & EFsid 3
7ColA 5%3F incubationd}o] Al¢F blankE ©f

z2 3% 500molA - FEEE  SASFY
LDL-cholesterol®] %342 Mainard59)
FA Yo #3819 kitAoFE 0|83t A3
on, §F AF Mo &3 1 FFE ng/dlz
FA el

E ¥% A28 54

Yagi 59 g% mak 84 20uel /12N
HoSOs 40méE 7h3ted E3sta 10% phos-
photungstic acid 05méE 7}ste] A4 5%
EAE F Y94 Eelstd HHEQD ¥H
g A HjN oA V12N HSOs 20mest
10% phosphotungstic acid 0.3méE 713t 4
A Estant AHETS HsA 40
més} 0.67% thiobarbituric acid¢} acetic acid&
12 £33 §42 1.0mE 71eta BToAA
60EZE WEAA A2 Wzt & n-BuOHE
50méE H7Fste 3000rpmeolAl 1583 94
2% & A€ 49 n-BuOHS #H3l spec-
troflucrometer& AH-3t(Ex : 515nm, Em :
563nm) FREE FAsY EEEUCE tet-
reethoxy propane OSnmoled #S o=
BHSAIA FREE St U Ao A&
¥4 lipid peroxide ¥¥& AZ3IAT

- Serum lipid peroxide = (sample®] &#%/

EF4d9 FHT)x25(nmole/mé serum)

Zz=2 2
T

F. % Hydroxyl radical &%

Kobatake 5¢) ™ol mwe} &3 348w ol
054M NaCl, 0.IM potassium phosphate buf-
fer(pH 7.4), 10mM NaN3, "mM deoxyribose,
5mM ferrous ammonium sulfate ¥ SHTFZ
A 3333k 7t HEE H7E8k] vortexol Al &
Egsted 37CoAAM 1587 AAST. 3 67uL
2 FHstn 7)o 81% sodium dodecyl sul-
fate 7oul, 20% acetic acid 500 2 ASHFT
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BuE ol EFT g, drld oAl 12%
thiobarbituric acid 333uE 7}sld  water
bath(100C)ell A 3027t 71d& F A2oA
Zg oS 700xgolA 587 94 Bajsid &

2 AF9E 3 52melA FFES 2H8o
BE A3l 989 hydroxyl radical(nmole
/ mg protein)®] ¥%E AHFstAch

G 8% 844848
(Superoxide Dismutase) &4
Oyanagui®] 3% we} FFstqek. 83
< potassium phosphate buffer24 1008] 34
st 1 9] 10048 AMgdel ¥3 o7l F
4 500u8, A% AGBmM hydroxylamine/3mM
hypoxanthine) 2004 2 A1} B[7.5mU/ml xan-
thine oxidase(XO) with 0.lmM EDTA-2Na]
2002 ¥ vortexoll A & T3 g8, 37C
water bathollA] 40 &7 AX)g} whg doff A]
¢ C(300mg of sulfanilic acid/5.0mg N-1-naph-
thyl- ethylenediarrﬁne in 500ml of 16.7% ace-
tic acid) 2.0méE R o e e
208 ¢ AN E}E 50mAA EREE &

AANI e &

=
3 53

st BF AT Ao Fato] F F9 ¥4
HAEE AANIIE &E2(Superoxide Dismutase)
B4& £43815d. Cytochrome c9 Y&
A FS SODY 1 unitZ %9 5}313}

42 A Duncan’s multiple range test®
I A4S e

. & X

1. In vitro

1) A¥ 54 AEMTT assay)
BPT7} 3T3-L1 ATFAMAEL] AEEA]
uRE 43S ZARIYAE AE B4 AR

120 r
—— UEZ NN
100 } —a— Cisplatin
R 80
&
= 60
Q
iy
£ 40
20
0 1 i 1 1 —_—
0 50 100 150 200 250
ug/

Fig. 1. Cytotoxic activity of BPT in 3T3-L1 preadipocyte cell growth in vitro. Cells were treated
with various concentrations of BPT for 48h were analyzed for growth inhibition by MTT

assay
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Fig. 2. Effect of BPT on cell growth of 3T3-L1 preadipocyte cells. The cells were treated with 50,
100, 2004¢/mBPT under the experimental conditions described in Materials and Methods.
At the indicated times, the viable cell number were determined by trypan blue exclusion

(MTT assay)& A3k BPT H25E9
7t we} Ai(inhibition) AEE Z718l51
ou 1 AxE vrlaua, 32 ¥EU 00
/MAAME A FXE cisplantind] &3 MEEA
1o HciFig. 1).

2) AX 4% As) AF(Trypan blue as-

say)

AX A3 Hs] 28 (Trypan blue assay)s
T BFREGEEES Foi7t 3T3-L1 A7AAxE
o A vXe 4% AHE d3) gz
o u3 PREEHS FA§ FH4 BE 9
X2 3T3-L19 AFE Asjste Aoz
el tHFig. 2).

3) AMAEES A4 &

3T3-L1 AFAGAES] Oil red O FA4 Al
Rz 74 AYAEze) BIE £AA4A
ALTE Bol 4T A& B F o4 BA
BEHS e B FE &Ho2 AT
Aol Zadn, AWzl #3171 gAd
A& AU ¥+ YAKFg. 3, 4.

4) A ¥\ triglyceride &3

3T3-L1 AFAGAES FFRREHK 325
& TEHEE RG9S o, A F4A%
(triglyceride) 4 %S A& 1 F9) BPT
EojF9] FAA N triglyceride) AL thE
ol vjgtd T oEHog ZAdE ALR

Uebth(Fig. 5).

5) Western blot assay @ RT-PCR

AA L B3 g2 YEAZ
B34 fd4 2d 23HRFE 53 doju=
2 piRamERke] AW HE2E Fitd EIE
oAA A dHusith. 23l slol I F
a8 ArRIAF 3l C/EBPa 2 C/EBPB

S A (protein)®] 8 AEE BPT A A9
#A3s A% AFdsYcd =% C/EBPad

mRNA level™ #A3] 43S sty
C/EBP:= mPPARY2 gene promotors &4
3t A7le FoR dBA glon WEARE &
HE protein levelolA thZFHcontrol)ol] vl &
A3l ZAHUh #3tE AXe] A H(marker)Q]
Glut4$} leptin secretion® A#HE A3} leptin
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Con 100ug/ml

Fig. 3. Oil Red O staining of lipid droplets.
Following the hormonal induction of differentiation, 3T3-L1 cells were treated for eight days
The cells were fixed with 10% formalin and then stained with Oil red O

1)

Fig. 4. Morphological examination of adipocyte differentiation influenced by BPT
(@) No additive; (b) BPTII
1) Morphological examination is inverted light microscopy(x400)
2) Oit red O staining. Differentiated adipocytes with accumulation of round-shaped fat
vesicles can be -distinguished from the undifferentiated cells by either morphology or
staining
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Fig. 5. Effect of BPT on triglyceride contents. Following the hormonal induction of differentiation.
3T3-L1 cells were treated for 8 days with BPT extract at the indicated concentrations.
“P < 0.01 versus control/BPT, Data analyzed by student's t-test and reported as means +

S.D.n=3)

BPT  ug/mé
0 100 200
Y SR | C/EBPS
APV N e | < C/EBPa

Fig. 6. Effects of BPT on C/E_BP protein expression during the intermediate stage of adipocyte

differentiation

BHE BPTAHEA & &z 71ES
BAL Glutde] AEe 2e] M2 translocation)
= H37} Qilen st ® IGF-1RY ¥
dx FES F4 ¥ Ao YePtiFg. 6,
7, 8.

2. In vivo

1) Poloxamer-407% #249 it

A

5

9 g3

Poloxamer-407 434S o A F44
"Htriglyceride) ¥=¥ R4 o Hs &
A3 Z7HEAY 28y BPTZAA fefst 7
A£F H3om 1 gie ¥ &Aook Total
cholesterol 5%+ BPTHIT oM 5% ¢
FHoZ ZANIE AF%E B33 BPTI
T glof 15%H xS ol @ g HIH
(Table 2).
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BPT  (ug/m?)

0 50 100 200

PPARY

pIGF-R

C/EBPUG

Glut4
Leptin,

B-actin

Fig. 7. Effects of BPT on protein expression during the terminal stage of adipocyte differentiation.
3T3-L1 cells were treated with BPT for 5 days. After treatment whole cell proteins were
separated by SDS-PAGE, transferred onto nitroceliulose membranes, and then blotted
with anti-PPARY, Leptin, piGF-R. The amount of f-actin was measured as an internal
contol

BPT  (ug/mt)
- 0 100 200
< C/EBPa
‘_ — PPARY
B-actin

Fig. 8. Effects of BPT on mRNA expression of CCAAT/enhancer binding protein (C/EBP) a and
(B) peroxisome proliterator-activated receptor (PPAR) Y by RT - PCR analysis Quantifi-
cation of mRNA levels for C/EBPa and PPARY normalized against B-actin levels
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Table 2. Effect of BPT extract on the serum lipid levels in poloxamer-407 treated rat

Treatment Doselng/ke) triglyceride T-cholesterol
me/dd
Normal 94.7+11.6° 66.8+9.27°
Poloxamer-407 1407.3+160.9% 810.6+87.9°
BPT 1 100 984.7+69.8" 753.9+60.3*°
BPT NI 200 942.7+61.2° 690.8+54.8"

Rats were orally administered BPT daily for consecutive four weeks before poloxamer-407 induced
hyperlipidemic state. The rats were sacrificed 24 hrs later for poloxamer-407 treated. Values are
represent mean * S.D.(n=9). Values sharing the same superscript letter are not significantly different
each other(p<0.05) by Duncan's multiple range test. (same superscript letter means difference is not
significant.)

Table 3. Effect of BPT extract on the serum lipid levels in Triton WR-1339 treated rat

Treatment Dose(ng/ke) Triglyceride T-cholesterol
mg/de
Normal 99.2+20.7° 69.8£10.4°
Triton WR-1339 753.6+29.5% 210.6+34.2*
BPT 1 100 720.8+19.8*° 195.2+3.8°
BPT 0 200 641.3+40.8° 176.5:23.6°

Rats were orally administered BPT daily for consecutive four weeks before Triton WR-1339 induced
hyperlipidemic state. The rats were sacrificed 40hrs later for triton WR-1339 treated. Values are
represent meaintS.D.(n=9). Values sharing the same superscript letter are not significantly different each other
(p<0.05) by Duncan’s multiple range test. (same superscript letter means difference is not significant.)

Table 4. Body weight gain of rat fed experimental diet for six weeks

Initial body weight Final body weight Body weight gain

Treatment Dose(mg/kg) @ @ (@/day)
Normal 200.7+4.6° 259.3+11.7 1.46+0.37
Control 210.3t5.4° 340.318.1° 2.88+0.30°
BPT 1 100 211.6+5.3 318.0+19.0*" 259+0.30°
BPT I 200 207.8+3.2*" 313.6+15.2*° 2.37+0.41%

Values are represent meantS.D.(n=9). Values sharing the same superscript letter are not significantly di-
fferent each other(p<0.05) by Duncan's multiple range test.

2) Triton WR-13392 {49 nxgZ ] 3) Aol vty o i3 BHEEEE

dg 53 o &%
Triton WR-1330 FoI9e o €3 34 () Hol4 MLAE 839 A o p
A (triglyceride) 5 BPTOZoIH $A4% BB 1%

02 {o¥AE B, Total cholesterol  Aol4 mAWZ] fuE Aol o} AE
FEE IAEF H=F9 88 BPTZOA 4 BFAE 3403g2® 39 210394 130g9
29 ZaATe BIAT fostAE Qg Z7HE w9l vl BPTRNE 106g8) E71E
(Table 3). Hel $o% PAE BT vd dd AE3



3T3-L1 cellofj A

SZTEAMe XYM E B8 AN E2h AT 189

Table 5. Effect of BPT extract on the adipose tissue mass of rats fed experimental diets

Treatment Dose Epididymal fat Visceral fat Peritored fat
reatmen (mg/ke) g/100g body weight
Normai 1.63£0.27° 2.4620.30° 1.3620.23°
Control 2.17+0.31° 4.03+0.37* 2.47+0.18°
BPT 1 100 2.00+0.15*" 362+0.28%° 2.12+0.17°°
BPT Ii 200 1.81+0.25* 3.07+0.29° 1.7620.15°

Levels of tissue mass were calculated as a weight per unit body weight. Values are represent mean %
S.D.(n=9). Values sharing the same superscript letter are not significantly different each other(p<0.05)

by Duncan's multiple range test.

Table 6. Effect of BPT extract on the concentration of serum lipids in rats fed experimental diets

Treatment Dose(ne/ke) Triglyceride LDL-cholesterol
mg/de
Normal 93.2+11.3° 49.3+4.27°
Control 2635315 1106+185°
BPT 1 100 234.7+19.8*" 93.5+9.23%b<
BPT O 200 189.2+15.9° 77.2+8.25°

Values are represent mean + S.D.(n=9). Values sharing the same superscript letter are not significantly
different each other(p<0.05) by Duncan's multiple range test.

7he R At Bef BRGREEH Fofdl o
& FAHA Aolg Holxe %%THTable 4).

(2) Mo|A HjEre-© 3 ZF o] Autzz 71t
a7
IANET FET H&) PREEH F22

< 7 "‘?‘0‘1"?} BPT#°} Epididymal fat F7
v te #AAE HY3 Visceral fatd
Peritored fat #AE &5 ¥ &

2AIFAEY 53] BPT OaolA 28% %
o2X FAHOE FostA 2 AolE
(Table 5).
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lesterolo] 93¢ FEA BRI, Moz T
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d3s o ¥F FA]"Htriglyceride)# LDL~
cholesterol®] & A8 Fxo we} A
3 A%S HAX BPTOTA FAZHSR
Fogk Zol2 BHtHTable 6). Total choles-
terolel thd HDL cholesterol®] H}&-2
3 T T "la) EE FoA e
Bgon 535 BPTH TAAME #9%
B A Table 7).

o
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r°"
ofN
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(4) Ao Hiwfr= Ao dF Ad I
2ol g a3

Aolz aAYFE FET T v A A
7k 2ol EFAA FAsHE S T A
NZF3 BPTOTAM SAHLZ #sA 7
43830, superoxide dismuatse activity= BPT
oZlA #9542 2olg ®eth Hydroxy
radical BAIEE of7te] 7+A AL wHo
Z 749 %% 2ol YUUTH Table 8).
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Table 7. Effect of BPT extract on the total cholesterol, HDL-cholesterol and HTR of experimental diet.

: s Dose Total cholesterol HDL-cholesterol
Treatment (ng/ke) s HTR
Normal 79.6+9.55° 30.6+2.48° 0.497+0.113*
Control 93.2+10.6*" 23.4+3.10¢ 0.251+0.018°
BPT 1 100 08.8+7 45 30.2+2.33%¢ 0.306£0.017°¢
BPT O 200 96.2+9.96° 338+3.17° 0.351+0.020°

Values are represent mean * S.D.(n=9). Values sharing the same superscript letter are not significantly
different each other(p<0.05) by Duncan's multiple range test.(same superscript letter means difference
is not significant.)

Table 8. Effect of BPT on the blood lipid peroxide, hydroxy radical and superoxide dismuatse activity
in rat fed experimental diet

Treatment Dose LPO Hydroxy radical SOD

- (mg/kg) (MDA nmole/m{) (nmol/mg_protein) (u/mb)
Normal 7.841.21° 2.56+0.93" 397021
Control 13.4+2.31° 6.50+1.12° 2.17+0.30°
BPT 1 100 11.8+1.28%° 6.04+0.99* 25620415
BPT I 200 9.411.63%° 4921076 2.78+0.23°

Values are represent mean + S.D.(n=9). Values sharing the same superscript letter are not significantly
different each other(p<0.05) by Duncan's multiple range test.(same superscript letter means difference is
not significant.)
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e 9% 89 53 1 204 E mPPARV2
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