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Effects of Pharbitidis Semen on 3T3-L1 Cells and Obesity-induced Rats

Man-ho Shin', Da-eun Lee®, Hye-yeon Jang’, Young-su Lee’

'Dong-Shin University Graduate School
’Dept. of Oriental Internal Medicine, Dong-Shin University Gwangju Oriental Hospital

ABSTRACT

Objectives: This study was designed to evaluate the efficacy of Pharbitidis Semen (PS) on obesity using 3T3-L1 cells and
high-fat-diet rats.

Methods: After the administration of PS at a concentration of 0.125, 0.25, and 0.50 mg/ml in 3T3-L1 cells, the degree of
differentiation of adipocytes was measured by Oil Red O staining. The experimental animals were divided into five groups in
vivo. Normal group: diet-fed normal group (Normal), Control group (Control): high-fat-diet (HFD)-fed, Positive control
group (PC): HFD+Contrave 200 mg/kg. PS_ Low group: HFD+PS 250 mg/kg group, PS_ High group: HFD+PS 500 mg/kg.

Results: The total cholesterol, low density lipoprotein-cholesterol (LD L-cholesterol), and triglycerides (TG) content of the
PS medication groups were significantly lower than those of the control group. In addition, high density lipoprotein cholesterol
(HDL-cholesterol) tended to increase, and free fatty acid, total lipid. and phospholipid tended to decrease, but the decrease
was not statistically significant. The administration of PS inhibited the differentiation of 3T3-L1 adipocytes, and a statistically
significant difference was found in the group administered with 0.125 mg/ml. The mRNA expression of PPAR-y and leptin, which
are involved in the differentiation of adipocytes, was observed using reverse transcription polymerase chain reaction (RT-PCR).
The expressions of PPAR-y and leptin significantly decreased in comparison with the control and the positive control.

Conclusions: PS can be applied clinically against obesity.
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3) o8 % AEERA
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=

S 283 11‘}111*1 1579 Fok A
PA AA (L5 242 T, $E 40£5%) ¢ H-$A)12
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%% 900 g& 74 6,000 mizk A 100 Col
A A7 Bt ARE g FEA4E 3000 rpmel
A 1087 fAE st AZdE Aok oAl
A& rotary vacuum evaporator® 7S} %33}
2, o] FZA7A27(Ilshin, Korea)ollH T2AZ
T A7 812 ¢ ¥LE 50N S5

10.9% % .

2) 3T3-L1 A 2FE o] 43 ulrt

(1) 3T3-L1 A= wjef

Mouse v ofell A f-2ll € 3T3-L1 AW A £
TN 25 230l A] Hopitol AMEsIsi o™ 10% calf
serum(invtrogen, USA), 1% Anti-biotic Anti-mycotic
(Gibco, USA)<S %3g+st DMEM media(Gibco, USA)
g 4&6}04 37 C. 5% 00, ZANA W oFasis.

2) MzF s

3T3‘L1 AT EL] APHER] 55 6 well
ol 6x10" cells/well& seeding & T2 100% confluent
H3 o]5 % 05 mM 3-isobutyl-1-methylxanthine
(Sigma, USA), luM dexamethasone(Sigma USA),
5 pg/ml insulin(Sigma, USA)& &3+ #i = (MDI)
2 A ZR fEstgon 29 Fo MDI #iA
= 10% FBS9 5 pg/mL insulin® 343 DMEM
WAZ 7 Ag FR7kA] 24 g 5}6}93\‘;}
AEE MDA w3 o] & 4 wiA] x
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o2 A Fx ZAE AAE] 5k 3T3-L1
Az F=E (0, 0.0156, 0.03125. 0.0625, 0.125,
0.25, 0.5, 1 mg/ml) &5 FZA3} EZ-cytox 10 ul
£ A ¥ 2417k 3417 Fol A7 450 nm &
Al NE SAES FAGY, HAY FEZ
0.125 mg/ml, 0.25 mg/ml, 0.50 mg/mlE AAst5c}

(3) Oil red O A

F37b shg® 3T3-L1 Al Eel wiokel AE-&
A5 A A7) Y38ke] phosphate buffered saline
(PBS, pH 7.0) % 2¥1 AAsT 10% formalin <Y
(sigma, USA)2Z A8 o2 60% isopropanol
(Yakuri, Japan)& 13] A&st2 05%<) 0il Red
O(Sigma, USA) $H& Hof & & o 308 5
°3"“?3‘}%1‘:} Aol ¢kgsm PBSZ 3W AAT

F Hu oz FAFQ Auks HEE L Hefol
223%™ 100% isopropanol 0.2 mL& ¢l oil red
0 $9& 424712, $&417] 49¢ 500 nmell

AE el A 24E 53 HA AA F 54
2 TGe #=kS triglyceride kit(cayman, USA)<
53 galstd. £33 458 AWA 2 WA
£ A7l ¥ PBSE Aofle] oh5 7 well®] cell&
To} L3271 & triglyceride kitE o]4-3}ed 530 nm
= ZA sk

n o=

3) A Ao|7 u|gke 8t FEolA e 3
H ek &3}

(1) ®)5t fxt

vet S ARl 60% High Fat Diet

(Reserch- Dlet USA)E 857 éﬁ%‘?:"ﬂﬂ] 7
v 15} oH(Table 1

A
= A 42 5 Normald, ¥
sty oFE AAE A 4> +& Controld,
Huke gulkaly A&7 Aql ZE2kE (Contrave ®,
F5A2k) 200 mg/kge FeI% +& Positive control

13 2 33 250 mg/kes F4

st +& PS_Lows, BIEHE %8ty 535 500
mg/kgs FoIst L& PS_Highvoz ok
7+ A2 MA 4= Normal 2 8], 2 9
A+ 47 9‘3}3]& AgE At

(3) oFE Fof

FEFIE IAUAIEE T3t FHE F
7t Aol BA] Fofdte] SE3lES 519,
oJ=E = F& vl AT Azt AAEA

(4) AZx =4

Ao w AF wsts FEs] st A
BE] vl F 13] 2 857kl A £ 93] AL
AF &4 AAAS(HANA, KC-200. Korea)<
o] &35 WA FA A4 £ 3 FE 3|4
A717] AA A3 sk e

5) Ao AF e =A

Ay A AGRE wF 334 Als AAHS

A=Fst it
(6) g 2 IAstA 7AA}

APFES A AR AAAZL F uhE
g o AAHAE A4S AAst oF 100 e
EDTA-bottleel ¥-& & Multispecies Hematology
Analyser(Hemavet, USA)Z WBC, RBC, hemoglobin,
platelets ZAsAc. A 42 A4#e]7]
(Vision, Korea) 4] 3,000 rpm o2 2087t YA &
=3 /\]z‘sﬂé].o:] Eﬂz-] < —‘:,'—E]K]-gal';]- _,_a]b']- g;ﬂ ° OUJ—
7R AEAAQD () A A s kel total cholesterol,
TG, HDL-cholesterol, LD L-cholesterol, total lipid,
free fatty acid, phospholipid 35 ZHARE 2|=sl4ic

(7) PCRE 243t PPAR-vy. Leptin, Adiponectin
23

@ Total RNA £

Total RNA E=& $1a 31 9 z=x2A(50
mg)< 800 ul TRIZOL reagent(Glbco-BRL, USA)
2 homogenizationd}x & 3E Lo 500 ple
isopropanol(Sigma, USA)& #H7}sle] Al2Abg) el
A 5E7F vEAgE & RNAE #elsh7] S8 4 €9
13000 rpmellA 5E7F GAEEsty, AL R
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71 pelletel] A B.€ 70% ethanolzt &7 DEPC-
treated water(Biosolution, Korea)E ¥ 4 C, 13,000
rpmel A 587 YAEE & pelletyt @72
A AsA . F2 ethanol A-2ollA 1087+ HH
AA 7AzA1Z] o2 DEPC-treated waterel] o9
Biophotometer(Eppendorf, Germany)o|* 260 nm
o4 OD 260 #& $ol RNAY £ 555 A%
At total RNAE AR&Al 744 -20 ColA B3t
3kt

@ RT-PCRell 93t &4

2213 total RNA 1 pge Mastercycler gradient

=
2F

A1t - Ot - FEQ - 0/gi+

(Eppendorf, Germany)E °]$-3te] 50 ul cDNAS
#A3le] PCR 535 % template® AHE-31SA
t}. Polymerase chain reactione ¢cDNA, sense primer,
antisense primer, DEPC-treated waterE PCR premix
(Bioneer, Korea)e| 2413 Mastercycler gradient
(Eppendorf, Germany)olA] ¢cDNAE ZZ3}9idh
Aol A primer 59} sequences: o} E
(Table 1)&} #c},

o|&A Z=% RT-PCR AME-2 1.5% ararose gel
< B3] A7]9d% % Gel lmaing system(Davinch-K,
Korea)ell Al PCR product® #Hlstsdet.

Table 1. List of Primer Sequences Used for RT-PCR Analysis

Annealing temp

Primer (C) Sense Antisense
PPAR-y 58 T CTCCTGTTGACCCAGAGCAT CAACCATTGGGTCAGCTCTT
Adiponectin 58 T GGAACTTGTGCAGGTTGGAT GCTTCTCCAGGCTCTCCTTT
Leptin 5 C CCTGTGGCTTTGGTCCTATCT AGGCAGGCTGGTGAGGACCTG
GAPDH 5 C TGGCCTCCAAGGAGTAAGAAAC  CAGCAACTGAGGGCCTCTC
3. B4 Mz m. &
FAE dHolHy HF+zFAE m8Y Y,

AR S A7) EA=zz a9

IBM SPSS Statistics 225 AH-3laich. ®lo]E 9
I v ALl X EAHEA (one-way ANOVA)
& M-SR, AFRAAE Tukey WA A9 3}
A2om p-valueZt 0.05 PlEkel A9 o3 Ao

A stal.

Q3

Table 2. Test of Homogeneity of Variances

1SRN HA
o=2o0o Ho
NEZ Feldlr] A APEoR FHF T 2
3 %ol A A 3lof Xﬂ?r

Characteristics Normal Control PC PS Low PS_High P >
(n=8) (n=9) (n=9) (n=9) (n=9)
Body weight Mean 193.67 194.89 193.78 193.44 193.89 041 697
(g) SD 11.43 7.36 7.03 7.92 6.68 ) )

2. HZE s
AR E % 93] 2

1 Fo] AF(e)E 3
gt A3}, Normal—v—(460 44) s

A
o Mg o AT

r—|4 J\N

AFo] =718t 2 (PC=507.67, PS Low=503.44,
PS_High=501.00), PC¥2} PS¥ollAl =% Control
Z(535.67) el w8 AFo] FAsIH ot FAA
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start of Contrave and Pharbitidis Semen (PS)
administration to sacrifice.

Normal : naive group, Control : High-fat diet
and no treatment group, PC (Postivie Cotrol) :
High-fat diet and Contrave treatment group,
PS_Low : High-fat diet and Pharbitidis Semen
250 mg/kg treatment group, PS_ High : High-fat
diet and Pharbitidis Semen 500 mg/kg treatment
group. Values are represented as mean+SD of 8
or 9 experiments.

Fig. 1. Effects of Pharbitidis Semen on the changes A8 A+ ALo]ol| A
of body weight in obese rats. r 803 “&'& Aj_:‘ﬂ%kgl i]_o].g_ Fas 2 99
Body weight was measured 9 times, from the HTable 3)
Table 3. The Changes of High Fat Feed Intake
. Weds 2 3 4 5 6 7
roup
Normal Mean (g) 1585 1318 1409 1417 1425 1423 1785
SD 717 38.42 12.74 22.05 30.12 15.04 14781
Control Mean (g) 1314 1063 1079 1134 1129 1138 1248
SD 15.62 10.21 14.36 20.22 29.14 23.50 28.21
pC Mean (g) 1293 1112 1112 1138 1122 1130 1264
SD 3.61 17.01 11.02 16.86 10.54 17.56 49.33
PS Low Mean (g) 1281 1119 1125 1137 1201 1152 1261
— SD 33.81 37.24 10.54 4.36 46.93 9.85 751
PS_ High Mean (g) 1275 1275 1103 1130 1135 1145 1251
— SD 14.53 14.53 23.16 20.60 14.57 25.74 23.52

4. Total cholesterol, HDL-Cholesterol, LDL-Cholesteral,

TGOl O|xl= P&t

3] 9] total cholesterol 3=k (mg/dl)S& A3t
Az PC(62.3)3 PS_ Low#(57.0), PS_ High+
(58.9) =% Control¥=(71.1)ol vl&f A= 73
o] 2943, &3] PS_ Low(p=0.012)2 PS_ High
+(p=0.045) EF Control=ol wls] EAZo=z
o3t 7H4E Boh(Fig. 2). HDL cholesterol 3t
F(mg/d)= &4 23, Control(17.6)l B]s)
Al PCZ(17.7)3% PS_ Low+-(17.9), PS_ Highv

360

(188) EF 7k Zsks BAw SAA
A2 9lsioH(Fig. 3). LDL-cholesterol 3F=k(mg/dl)
< =A3 A3, PC#(7.1 p=0.017), PS_Lows
(6.5, p=0.001)} PS_High¥-(6.4, p=0.001)eA
Control==(9.0) wvls] FAAHo=2 {3t #AE
Beh(Fig. 4). TG ¥ (mg/d)< AT A3t
PC+(33.0, p=0.002), PS_ Low+(34.4, p=0.004)
s} PS_ Highw(27.8, p=0.000)¢l41 Control=(50.4)
of vls] SAMCE fog s BAAH(Fig. 5).
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Fig. 2.

Effects of PS on levels of total cholesterol
level in obese rats.

Normal : naive group, Control : High-fat diet
and no treatment group, PC (Postivie Cotrol) :
High-fat diet and Contrave treatment group,
PS Low : High-fat diet and Pharbitidis Semen
250 mg/kg treatment group, PS_ High : High-fat
diet and Pharbitidis Semen 500 mg/kg treatment
group. Values are represented as meanSD of 8
or 9 experiments. * : Statistically significance
compared with Control group (* : p<0.05).

HDL cholestrol (mg/dl)

40 -

30 ~

Normal  Control PC PS_Low PS_High

Fig. 3.

Effects of PS on levels of HDL-cholesterol
level in obese rats.

Normal : naive group, Control : High-fat diet
and no treatment group, PC (Postivie Cotrol) :
High-fat diet and Contrave treatment group,
PS Low : High-fat diet and Pharbitidis Semen
250 mg/kg treatment group, PS_ High : High-fat
diet and Pharbitidis Semen 500 mg/kg treatment
group. Values are represented as mean=SD of 8
or 9 experiments.

A1t - Ot - FEQ - 0/gi+

LDL cholestrol (mg/dl)

16

12 4

Mormal  Control PC PS_low PS_High

Fig.

4.

Effects of PS on levels of LDL-cholesterol
level in obese rats.

Normal : naive group, Control : High-fat diet
and no treatment group, PC (Postivie Cotrol) :
High-fat diet and Contrave treatment group,
PS Low : High-fat diet and Pharbitidis Semen
250 mg/kg treatment group, PS_High : High-fat
diet and Pharbitidis Semen 500 mg/kg treatment
group. Values are represented as mean=SD of 8
or 9 experiments. * : Statistically significance
compared with Control group (* : p<0.05). ** :
Statistically significance compared with Control
group (** : p<0.01).

Triglyceride (mg/dl)
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PS_High

Normal  Control PC PS_low

Fig.

5.

Effects of PS on triglyceride levels of
level in obese rats.

Normal : naive group, Control : High-fat diet
and no treatment group, PC (Postivie Cotrol)
. High-fat diet and Contrave treatment group,
PS Low : High-fat diet and Pharbitidis Semen
250 mg/kg treatment group, PS_ High : High-fat
diet and Pharbitidis Semen 500 mg/kg treatment
group. Values are represented as mean+SD of
8 or 9 experiments. ** : Statistically significance
compared with Control group (** : p<0.01).
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5. Free fatty acid, Total lipid, Phospholipidoll BIX|  (2443)ell ls) PS_Low=(2183). PS_High(283).
= o PCZ(2L0)AN 25 Zashe B3¢ ngoy

3 29 free fatty acid T=FuM/¢)S A3 2 EAA F942 94 eH(Table 4). Phospholipid
3}, Control+-(902.6)¢ ]3] PC=(687.3)2 PS_ Low 2k (mg/dl) & 2438 23, Control(103.8) ¢l #]
+(735.8), PS_ Highv(736.3)ell A #+Asl= 7k 3] PC#(93.1)3 PS_ Low+(95.0), PS_ Highv*
£+ 2o BAAA fAAdS ek (Table 4). (95.3)oll M BT Ftasle A Hylov BAA
Total lipid & (mg/dl)& A3 22, Controle ol 94> ek (Table 4).

Table 4. The Change of Free Fatty Acid, Total Lipid, Phospholipid Level in Obese Rats

Characteristics ol Control e Fodow BT
(n=8) (n=9) (n=9) (n=9) (n=9)
Free fatty acid (uM/2) Née;m 1210%11; ?gég ?3{8 zggg Igg?
Total lipid (mg/dl) Néegm 2796%7 2242473 22211.%;6 2211%53 2124§53
Phosholipd (mg/d) ~ gn' Ty i e 17 b

Normal : naive group, Control : High-fat diet and no treatment group, PC (Postivie Cotrol) : High-fat diet and
Contrave treatment group, PS_ Low : High-fat diet and Pharbitidis Semen 250 mg/kg treatment group, PS_ High :
High-fat diet and Pharbitidis Semen 500 mg/kg treatment group. Values are represented as mean*SD of 8 or 9
experiments.

6. MZ W X|UZEH| 0xl= 2 T3, A8 ‘H"} HANA FHE AE W TG

AE W AWEA P 235 Felshr] §ske e (mg/ml)& 3743}, 0.0 mg/ml Fo3<(66.2237)
3T3-L1 M= Oil Red 0 $H 02 dMs o] A o B8] 2E PS7(0.125 meg/ml=36.4868, 0.25 mg/ml
z o A4 "‘74«] AeE #4A3 A3 () mg/ml =44.3158, 050 mg/ml=55.4342)ol1+ Fol Hhy]
FolZol s EE PSTolA A|uke] 3 o] A gl Aoz TG daFo] FA A #is)
stelx, 58] 0125 mg/mldlAE EAFCE 49 AoH(Fig. 7).

A 9le HaE B9ok(Table 5, Fig. 6).

Table 5. The Effect of PS on Lipid Accumulation of 3T3-L1 Cells

Before differentiation 0 mg/ml 0.125 mg/ml 0.25 mg/ml 0.50 mg/ml
Mean 100.00 181.46 153.50 158.36 162.61
SD 6.57 6.90 12.39 * 23.34 16.37
P.S. (+) : after differentiation, P.S. treated group. 0 mg/ml : P.S. 0 mg/ml treated group, 0.125 mg/ml : 0.125 mg/ml
treated group, 0.25 mg/ml : 025 mg/ml treated group, 0.50 mg/ml : 050 mg/ml treated group. * : Statistically
significance compared with Control group (* : P<0.05).
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Before

differentiation 0 mg/ml

0.125 mg/ml

A1t - Ot - FEQ - 0/gi+

P.S.(+)

0. 25 mg/ ml 0 50 mg/ ml

Flg 6. The effect of PS onr lipid aoéumulahon of 373-L1

PS. (+)
mg/ml treated group, 0.25 mg/ml :

Statistically significance compared with Control group (*

100

wu
& &

Triglyceride (mg/dl, in vitro)
A
w

Omg/m€  0.125mg/mé 0.25mg/m¢ 0.50mg,/me

Fig. 7. The effect of PS on triglyceride level of
3713-L1 cells.

P.S. (+) : after differentiation, P.S. treated group.
0 mg/ml : P.S. Omg/ml treated group, 0.125
mg/ml : 0.125 mg/ml treated group, 0.25 mg/ml

B.D.

. after differentiation, P.S. treated group. Omg/ml :
0.25 mg/ml treated group, 0.50 mg/ml :

cells by 0|I red O staln

P.S. 0 mg/ml treated group, 0.125 mg/ml :
0.50 mg/ml treated group.

0. 125

 P0.05).

0 0.25 mg/ml treated group, 0.50 mg/ml : 0.50
mg/ml treated group. Values are represented as
meantSD of 4 experiments. * : Statistically
significance compared with Control group (*
P<0.05). ** : Statistically significance compared
with Control group (** : P<0.01).

7. PPAR-y, Leptin, Adiponectin0il 0|%|= &t

A A 3ol A HEEE 1Akl PPAR-y
adiponectin, leptin®] W3] m|x= oS PC
< o]&3le] #EF A} Controlel ®ls| P
2 PSFellA PPAR-y, leptin. adiponectin®] ¥ ‘ﬂ
o] $2A A FHAstAcH(Table 6).

=)

r—lJ

Table 6. The Effect of PS on PPAR-y, Leptin and Adiponectin Level

Characteristics Normal Control PC I-DS_LOW f’S_High
PPAR-y Mean 44.46 56.88 53.59** 51.35%*## 47.51%%##
SD 0.35 0.06 0.11 0.19 0.25
Leptin Mean 81.00 08.43 97.32%* 91.35%*#=# 83.95%*##
SD 0.79 0.91 0.45 0.18 0.56
Adiponectin Mean 58.58 45.64 4787 45.94 49.11
SD 1.37 1. 92 1.62 0.91 1.15
- Statistically significance compared with Control group (** : p<0.01).
© Statistically significance compared with PC group (¥# : p<0 01).
N TR B5e] Faz A4408 2l glen, 4
dhozd AsHez g 342 2 of
wjuhe whgAm oz Algske] wWalel AlA) Yt 2¢h 2% 5% vV sk vt 1
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2018 “=7} wimkke) EahA o) 43}1:4 ‘:‘1“}
o2 olgt A AAA £AL 20159 7E 9.2%

oF 20 (06 4.8%—'159 922)
AukAy $3 57kt

A 4F & sty AFESIEE F7HA717]
ol AAA o] A S $sA HFA-q
T ByEydd =8 20164
ﬂ sl SEvel 194 o)A
A4 25 kg/m’ o]Akal

&) @At 423 % oix} 264%2 1998 ©|
F vkl 77t AEAed F7F FAE e 9
ohe AL o &

A vRke] Ase el = BMI 300177
U A A2 3l BMI 270141 75l
AHEHe FE A F 1FoE e MH
AREAE AA e ASdAA L 49 &
At AL AAEE A, SA, th%l

ASehe A F2 AEsA oo A4 &3
9} o]—xqﬂo]]/q o]x uke okm o x]u} o_q'zﬂ
= 28] Ae}E(Orlistat, Xenical®), A
spa Wduk-s-& do 7] AlF-EeE(Sibutramine,
Reductil®) So] QlA|uh, b, BHEH7 7}~
WE 9 wAAA FAE doT)E Aol
= Aoz oA gl B3 E =Hor kA
Yzzoz AAs ZEeBA(Contrave®, 54
of)> =3l A F5 AAA S} 23] Qo= H8A
7F £3h5 Al &R = °LEV4 e,
B B W3t A4+
A #HEE adipokines o] &3 z‘xﬂ AT Wt
ofvegt AAFE o] 43 HMAEE AEHI
9\1\:]_9993
w3t

SRESD)

|

LR 2ale] el 2o T0%E 7
t 23t uhel FFANE AWAE
Belshe W 2E $AAF 9L 4

7] o34 (Single Nucleotide Polymorphism, SNP)
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