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Effects of Pueraria lobata on Obesity Related Hormones in Rats
with Estrogen Deficiency

Seon-Eun Baek, Ji Yun Baek', Ki-Sung Kang', Jeong-Eun Yoo

Department of Obstetrics and Gynecology, College of Korean Medicine, Daejeon University, 'College of Korean Medicine, Gachon
University

Received: November 13,2017 Objectives: This study was conducted to evaluate the effects of Pueraria lobata (PL) extract on
i:’c"e';t‘iii mgzgnnqgg gg 3811; obesity related hormones in rats with estrogen deficiency.
' Methods: The experiments were performed with the use of ovariectomized rats as
estrogen-deficient obesity rat model. They were grouped Normal (sham operation group),
Control (ovariectomy group), 50 mg/kg PL (ovariectomy group +50 mg/kg of PL), 100 mg/kg PL
(ovariectomy group + 100 mg/kg of PL), 200 mg,/kg PL (ovariectomy group +200 mg/kg of PL).
PL extract was orally administered for 8 weeks once a day. Body weights and serum levels of
hormones, such as leptin, estradiol, cholecystokinin (CCK), ghrelin, and adiponectin were
estimated by ELISA.
Results: PL extract significantly decreased body weight, the serum levels of leptin in
estrogen-deficient obesity rats. PL extract significantly increased the serum levels of estradiol
Correspondence to: Jeong-Eun Yoo and CCK. However, PL extract did not directly effect on the levels of ghrelin and adiponectin in
Department of Obstetrics and . )
Gynecology, Dunsan Korean Medicine estrogen-deficient obesity rats.
Hospital of Daejeon University, 75 Conclusions: It is concluded that PL extract reduced body weight, and regulate the hormones

Daedeok-daero 176beon-gil, Seo-gu, = related to energy metabolism. PL extract decreased the serum levels of leptin. PL extract
Daejeon 35235, Korea

- increased the serum levels of estradiol and CCK. These results indicate that PL might have
Tel: +82-42-470-9139 ] . C .

Fax: +82-42-470-9005 potentials for treatment of obesity and complications during the menopause caused by

E-mail: jeyoo@dju.ac.kr estrogen-deficiency.
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(B, Puerariae Radix)-& Ay 3K Leguminosae)
ol &3l= #(Pueraria Lobata)®] FH& A|A A=z
isoflavone?! daidzin} perarin®©] Bo| &-f-% o] Q. 7+

o] d ofjFrg o2 FAT, FUAE, (TEHTAE,

l"_m
0:

m\l
rﬂ

AETA ] gt F-TFHAHEE S %Hm o r,}bl%tg
zo| tigt anpr g A Qo). E3
7 isoflavone A€ }¥=©] estrogen receptor Boﬂ it
agonist2 ZH-45l0] 522 A 2y} TS5 o]4fo] Ho

rhe Ba7t Om}g).

—

o] I AF(ranollAl HITH T T2 WSt w|x|=
&S gotr 7] $Jste, @5 estradiol, leptin, adiponectin,
ghrelin, cholecystokinin (CCK) 5 S 229] oF& =45}t

st
JERTTE
1. &
UM 22 Y ANE HZ

Addo] ARt AEAHEAH, S (DAY
(Yeongcheon, Korea)olAl Fdstger, 500 g& 80%
MeOH (1.5 D2 A2 25°CoA Al ¥ F&3 & 74 A

o

st A TS FE= 1033 g2
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n
off

=

= guto] 2 8l(DooYeol Biotech, Seoul,
Korea)oll A #|%50] 130~150 g9l 553 2] 47 31 F(rat) =
TR} £ 2°C+2°C, B 50%~55%4 A8t
1, =3 Aol ARt glo] Als-shlt.

11
ool
rlo

) HE =22 HE

&A B Fof| v A (Zoletil: Rumpun mixture [3:1] 0.2
mg/kg, birth weigh)& 274 W FYste] apzt &
(back) 915 A5t 45 dAE
=Rds AEsin. dfs 57 A7
Sham—operation= A A5t 2 A3
QP AmE Fol AAE A=A 1?4, ATt AAEA] ek
A iz Gzt AAE 157

pas

E

= w22 o] Algstiet. & (1)
TV AAER] ke 7‘3’8@13\_ (Normal), (2) Y44 AA
2 (Control), 3) U4 4

A 50 mg/kgsﬂ 72 %%%T% Sofgt 2, (4) b A

200 mg/ng iE-OJ 4 3222 EO@ TOR Ur%?i
ok Addel AMget FE2

7(
A2 242 8ute] = shglow, Aot /E‘.TE osﬁ/\]
1

AATES 1247 o AN &, CO, 7HAR B35
npEsta, A EfEao] A A sto] ethylenediamin—
etetraacetic acid7} 225 FHe} HE o] A7} gle /FH
of Yol 4°C, 3,500 rpm, 105 F<9F 914 Ha)gt & E2ty}
B weote] —80°Cell Bkt 4] of o]-853ich



AE2 A 558 ASA(Ohaus, Seoul, Korea) & o]&

Sto] 2417t B8 Aol 5 23] L7 Azl S7dstR.

5) 322 5k £7%

(D) ol 2~Eztt & (estradiol)

dH F estradiol F= Z74-2 FLISA Kit (R&D Systems,
Inc., Minneapolis, MN, USA)E o]-83satt. @42 ol
sh7] A A o & el s 4= Qe Y B4= protein—
bound estradiol-& A|ASE7] fIal HA 400 pl @7} 100
ul pretreatment FE microcentrifuge tube®l] €2 & JHE
o] == AQlHt. o]F Aol 1581t WA’ £ 12,000
rpmof| A 48 FF A4 Ealsta, 250 ul A5l pretrea—
tment F 75 pl& M”15t ZF wello]| estradiol primary
antibody solution 100 plE 71et & plate sealers2 &
11, microplate shakero|A] 550 rpm 2.2 1A]7HS HHS-A] %
tt. Zt welloll 400 pl wash buffer= 4 WHESEo] A2k
& Jolole wash buffers 7§Z2o] wopial Standard,
Control E+= sample= 100 ul® H7Fsk3ith Blank 2
non-specific wellofl=
RD5-62& 100 ul® H7Fska, Z+ welloll estradiol
Conjugate® 50 ¥ 7¥stod plate sealersg 9L
microplate shakeroll 4 550 rpm© =2 2417 ¥h-&-A| T}, 0]
£ o} washing buffer2 48 A5k, ZF welldl
substrate solution 200 plE 715t & 4204 308 59t
W25kt o17]9] stop solution 100 plE 7kt &
ELISA readerg o]-85t4] 450 nmoflA 3 =& S4514
om, @aks Eol7] fldll 550 nm<] SF5% 2 wjal Algt
sttt BFEA Y HFGH-S 0]891] estradiold] H&
£ Atskel

(2) Leptin

3 5 leptin®] 5= ELISA Kit (R&D Systems, Inc.)
£ o]gste] ZAst. WA Calibrator Diluent RD5-3
02 serume 108 345t FH]5ta, 96 well microplate
o Assay Diluent RD1W-2 ZF welld 50 ul H7FstAch.
Standard, Control T S|4 &4 sample2 50 pl¥ ¥
o]}tk o5 & 42 F plate sealers= §1l A4 2

A|ZF BER|5FA ). ZF wellofl wash buffer 400 pl& @of 41

binding Calibrator  Diluent

4

Q:

my

0| AA7| HIZto|| 0JX|= et

ot

ro

HkE A 25k, E7]18 Al7SH & leptin Conjugate= 100
& 7kt o] & plate sealers= HH|gF & A20f A4 2
A7t v¥Fx)5ke] HES-A] 7|41 TFA] wash buffer 400 pul2 489
A5kt Substrate solutions 100 pl# M71et & Ae
of Al U-& Zpedet 2710 2 308 ¥H--A17] 4, stop solution
= 100 w# H7tste] ¥he= F=AIZH. ©]& ELISA
readerE ©]-85t9] 450 nmollA SFEE S5 oH, @
2= Eo]7] 918l 550 nmo] SFE gk Wich #EE49
BFETAS o]-85to] leptin®] FEE A4S

(3) obH 9l El (adiponectin)

@7 % adiponectin 5+ ELISA Kit (R&D Systems,
Inc.)E o|-8ste] S4sktt. €42 Calibrator Diluent
RD5-265 ©]-8-sto] 1,000 3]4l5ke] AR-SFGITE Assay
Diluent RDIWE 2} wellef] 50 ulel 37} & Standard,

Control T+ sample= 50 ul® 211, plate sealersg £9|
31 microplate shaker 550 rpmoflA] 1A]7+S RESAIF L
Z} wello]l wash buffer 400 pl2 59 MA35HAc}. ZF wello]
rat adiponectin Conjugate 100 plE 37} ¥ plate sealers
& E°|1 microplate shaker 550 rpm &2 1A|7F ¥EG-A|3
o}, 9Iet o] washingS 59 WHES1AL ZF wellof| substrate
solution 100 plE A7 & 9& Apckstar, 3027 A2
WF2|5F et ZF wellel| stop solutiong 100 ul¥ Z+ wello]]
A7¥stel & & 42 F ELISA readers ©]-8sto] 8%
= S

(4) Ghrelin, CCK

d4 Z ghrelin, CCK ‘&%= ELISA Kit (Phoenix Pharm—
aceuticals, Inc., Burlingame, CA, USA)E o|-&35}3ict &
2 assay buffer2 108} 8]45te] A&}, Blanke= H|
T3 Standard, Control T+ sample2 50 pl¥ Y1,
Blank& A ¢J$t 7+ wellef| rehydrated biotinylated peptide
25 ul® 347t 3 Plate sealersE +°]1l microplate shaker
450 rpm 2.2 2417+ ¥-S-A1F T, Washing buffer 350 pl
£ 2o} 491 9= A1 -5tal, ZF welle]l SA-HRP 100 pl#
A7l Plate sealersE €°]3l microplate shaker 450
rpmOf| A 1A17HE WS AIZ T, Wash buffer 350 pl2 4%
HhE AlZste] 7] AlA & 2z} welloll TMB 100 pl& 47}
Sto] Hlo 7 W § 5}, microplate shaker 450 rpmollA 1

AZE B9 WREAIFTE 2 welle] 2N HCIE ¥ &
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ELISA readerg ©]85}9 33 450 nmollA SA 3t
2 1}

1. M3l Xl 9%

2R gl ool HFo] fd AFRIA AT F
ZE9| AlgHstel gt a3te AT 1 Zi A9
27 (ControD) @] A% AAZFWNormal)of H|5k
frolid IAI(P<0.05) F7F=]let. =3F 100 mg/kg, 200

mg/kg®] AT FEES AT T AP AS2 A9

450.0
400.0

# *
*

350.0
300.0
250.0
200.0
150.0
100.0
50.0
0.0

Normal Control 50 mg/kg 100 mg/kg 200 mg/kg

Body weight (g)

Fig. 1. Effect of Fueraria lobate (PL) on body weight in rats with
estrogen deficiency, Normal: sham operation group, Control: ovar-
iectomy group, 50 mg/kg: ovariectomy group + 50 mg/kg of PL, 100
mg/kg: ovariectomy group+100 mg/kg of PL, 200 mg/kg: ovar-
iectomy group+200 mg/kg of PL, Each bar represents mean+
standard deviation of 6 tests (*P<0.05 vs, Control, “P<0.05 vs,

Normal),
I # I I I

Normal Control 50 mg/kg 100 mg/kg 200 mg/kg

73 o
> =)

=
>

w
S

Serum estradiol (pg/ml)

£

Fig. 2. Effect of Pueraria lobata (PL) on estradiol level in rats with
estrogen deficiency, Normal: sham operation group, Control: ovar-
iectomy group, 50 mg/kg: ovariectomy group + 50 mg/kg of PL, 100
mg/kg: ovariectomy group+100 mg/kg of PL, 200 mg/kg: ovar-
iectomy group+200 mg/kg of PL, Each bar represents mean+
standard deviation of 6 tests (*P<0.05 vs, Control, “P<0.05 vs,
Normal),
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2T ELE Fo5HA(P<0.05) HAstdt 2 FE5E22
50 mg/kge] FE=R AT FoIt AT AlFS A
Zgto] vl oFgt ZHAskl o fo) g2

™

2. Estradiol £&°| O|Xs 9%

A8A & o) HFo] frd AFmHofA A F
5%94 estradiol 222 H3le] gt 5 ZARGH A3t
A9 @A estradiol HE= Aol H|Sk]
o dAP<0.05 HAEUH. ERF 100 mg/kg, 200
mg/kg®] AT FEEZ AT Foltt A= EF
estradiol ‘7T AP thZ(Control) ol HI3l F2JsAI(P <
0.05) 5% &Aoo 7 ZIkelATt 50 mg/kgd] 2L &
2 Foltt Aol A @4 estradiol F=7F A@H %

2ol Hjal) okt Z7hel Aot oL St Fig. 2).

3. Leptin Fxoj O|X|l= 9%

WadAEe] ofsf Ho] e AFRHofA A 5
EE9| leptin T2 WSl gt G35 ZARRE Axf, A
FZT] @A leptin = GAHZ T HI5t 72
3 9\1174](P<O.05) 7 =9t 100 mg/kg, 200 mg/kg®l
A7 Folgt A old= €4 leptin F=
of vl o148 AA(P<0.05) #HA-sk3ATt.
Aol M= Atz

o

%’i‘;’i‘:}(Fig. 3).

S0mg/kg 100 mg/kg 200 mg/kg

_ = =
) | SIS

Serum leptin (pg/ml)

Normal Control

Fig, 3, Effect of Pueraria lobata (PL) on leptin level in rats with
estrogen deficiency, Normal: sham operation group, Control: ovar-
iectomy group, 50 mg/kg: ovariectomy group +50 mg/kg of PL, 100
mg/kg: ovariectomy group+100 mg/kg of PL, 200 mg/kg: ovar-
iectomy group+200 mg/kg of PL, Each bar represents mean=+
standard deviation of 6 tests ("P <0,05 vs, Control),



4. Adiponectin 50| 0|X|= 3t
HadA & o HFo] frE AF A 2t

_%__
ZE9] adiponectin 22 H3lo] gt A= FARGH A

o, Ao @3 adiponectin FEx AT Rl
Hlsto] ot F7letH ot fold2 /ISl a7 FER
doll 50 mg/kge] T FEEE AT FolP ABL
7d adiponectin ‘Fe= A2} frolRt HskS vt
4 99leh 100 mg/kg®] AT FHEL FoiT AP
&4 adiponectin FE= A2l v|s] 7t 7H45te
= 282 Fold

U folde gl 100 mg/kge] 2 28
oA Aol vlsl @5 adiponectin =7t

18 2716190 SoAe q1sich(Fig. 4).

7
6
5
3
2
1
0

S0mgkg 100 mg/kg

fo mx
ot

Serum adiponectin (ng/ml)

Normal Control 200 mg/kg

Fig, 4, Effect of FPueraria lobata (PL) on adiponectin level in rats with
estrogen deficiency, Normal: sham operation group, Control: ovar-
iectomy group, 50 mg/kg: ovariectomy group +50 mg/kg of PL, 100
mg/kg: ovariectomy group+100 mg/kg of PL, 200 mg/kg: ovar-
iectomy group+200 mg/kg of PL, Each bar represents mean+
standard deviation of 6 tests,

60
59
58
57
55

S0mg/kg 100 mg/kg 200 mg/kg

Ghrelin (ng/ml)

w
=N

Normal Control

Fig, 5, Effect of Pueraria lobata (PL) on ghrelin level in rats with
estrogen deficiency, Normal: sham operation group, Control: ovar-
iectomy group, 50 mg/kg: ovariectomy group +50 mg/kg of PL, 100
mg/kg: ovariectomy group+100 mg/kg of PL, 200 mg/kg: ovar-
iectomy group+200 mg/kg of PL, Each bar represents mean+
standard deviation of 6 tests,

5. Ghrelin Fk°f| O|X|= 9%

dadAEe] ool H7o] fg SF oA A 5
E=9 ghrelin & S22 ¥g}o] tijgt a3tE AR 4
3, APz @3 ghrelin FEE AR ZT v
o] Z7=]o] AR o o) I, 7] FEEE
50 mg/kg, 100 mg/kg, 200 mg/kg o] A FEE2 2+
Tt Aol A= EA ghrelin 527 A hZo H]

o okt Bk fo1de HATHFig. 5).

6. CCK ko O|X|= ¥
HagAEe ofsl Hgol e AF DA A F

=9 CCK 5= S22 Hsfo] tigh axe AR 23,
Agdizate] 8% CCK ket izl vl 24

50 mg/kg®] A FEES AT Folgt ATlAe 84
CCK F&7t ozt S7Fstgl o vt fo1d-2 glgieh. 200 mg/kg
o] Z FEEL AT FoIT A TN E APzl
H]5]] @5 CCK w7} o7t ZAasta.ont foide gidict

25

x
I # I I
0 I I

50 mg/kg 100 mg/kg 200 mg/kg

—
n

—_

CCK (ng/L)

=
n

Normal Control

Fig. 8. Effect of Pueraria lobata (PL) on cholecystokinin (CCK) level in
rats with estrogen deficiency, Normal: sham operation group, Control:
ovariectomy group, 50 mg/kg: ovariectomy group+50 mg/kg of PL,
100 mg/kg: ovariectomy group+ 100 mg/kg of PL, 200 mg/kg: ovar-
iectomy group+200 mg/kg of PL, Each bar represents mean+
standard deviation of 6 tests (*P<0.05 vs. Control, “P<0.05 vs,
Normal),
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L
w71 At dofuhs WA G7H 4
A= Selet o4 Bt 514 LolutA wlv] w747

13 E*r H|7ko] 17]'01"31 Ty, AEt
45 59 diAset S ’3%33?:}74] dgho] e 57t
A7 7| Hrt

H|TRe AN S2at B84 A oF 59 9 EE 5
7HA 719, |7 o] Fofl= ket HlEo] 7 A o= olgh
=7] fok. webA Z3daz)of EAY sk HlTh} v S-S
st A== Zlo] FastH o & A7) 't
2 A7t A2 2s] oloix 1 Yk, W7 F57 )
AE Qo AR EE AEA oAEZ HEAl F black
Y] ARgo] 5j7kE o] glo
™, genistein, daidzein, equol®] AJAEZA ~84] Ags}
L 2r-g7170) tie] @2 AFE I} o] Foj A1 k. ®
T 71E A2 T2 Aol estradiolo] EFA]
ot ZHAHE F21E DA 6| HAar7|A, AT GRS
oA EF2|o] AU F5HE AAAA tAMS At BRiE
o] drh= 2870l ZelH B O]D}B)

ofi

cohosh, buttercup, red clover

200 mg/kg 8o = 8

a
T oEHoE thael] FelsH F7lok 20E tehiAl
23 7280 J2ERZ SgA0] 2§ 78S S
w747] Hlek Aol RS F 4 9he-2 BRI rkFig, 2),
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i

Hlgke] EAYsE Mol oA 8 22 it =

=
229 Y20l 24 ofs) 2P 2o 2R 5

oA PEL F2 7 AW 28 2] oA] A e
= gksto] o7t o2 A= o] ofuA] Feo] &

ojui=d], £3] 9%, leptin, adiponectin®] A% 2-g-0]
o Fast AoZ FHA Yot Leptine AGAH Zo]A
wHE= 2EEo R, Y U leptin®] sk AAT
7} opo] A} Qlo] AR BAAAR BEET 9]
o L= oA AdFlel whet Wsk=d], A &
AlZF Wl leptin FE= F25HA Aok=H, SAAHFH &
Al Ze7HA Ho}, &, leptin $&7F AASHA 7]of A=
2Rgsto] FA AFHE S7HIZIA, o|A] K35 AlESHA
Ho}. Leptine AlASHE] -84 (arcuate nucleus)of] A=+
A% A5 (adiposity signal) & AEste], ARSAI A AT} At
she w9 deAg-S 2dste] SAHFE a7
oz 4HE F7HA 7= Wk = A8t 5k ZHhA|
3o 2-gsto] ARSI S SV 71, H7 HlEr Al
of Z-gste] Qladle] P FHIE AAlsHH, Z5ollA
adenosine monophosphate—activated protein kinase
(AMPK)E st =u] A gAte] Atstel Emto]
£ Z7HIIHY. 712 ATl rERA AHA
g A7) of 2t leptin &
b 2204 9] leptin FAA IA-E
TH7lE Aoz BRI b ad=e] Ao]E st
Q S7H A=st,
= ded A5 FA
o Y= leptln AGFeE dste] o ol Al 71s& 5
Foka AEA Q) H9hS ffehe A o2 el qlok wet
Al ol=lgt THd A< leptin®] 7= tARS S, AETA
S GEsts Qolo] HrHY, AJAEHES] leptin 484
E279] S =t d~E=Zlo] 2¥H A%
leptin 5847} ZAE ™, o]= leptin®] A& HAAIA
A g AA o Fofl A oA BIF leptino] S7skA| T
H|ho] e 9lo] Hi= Aog dajx oY)
WAt AEH e JAERA faz I3
W leptin®] F=7F S7FFAAL, A+ 555 100 mg/kg,
200 mg/kg FoIot9= o leptin®] &7t 4ot (Fig.
3). 71& Ao mhEw B el T dadER

H]
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N g rE il
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=

o) Ao A et velelel 27 epiine] 5571
oA Z7VSHAEHY. ol Fate] 17 Sz AHolA B

il 5 . 0]

74 leptin 0] AF5 7130] JLER AHPO = QIFE 2
A

=

il

4

o A
ro
i
B
T
O,
rr
%
ok
ol
olN
N
N
il
ro
2
o
b

2,
o,
i
i)
k4

i
)
=2
el
ol

Adiponectin 1‘%“1&0% 717 Eol HHEE HEl=
SE2ROR o] thatelA] Tx 9 FFAA | 2ot
JIL Qck 253t 7oA AMPKE E43tsto], @2
HAaAZIH, Adad HFAS STHIAA 8cte dad

94 S5 ASARIT FEABANAE leptint} A
Az 2 A2st]ut

O

=

O*Eﬂ A %E}ZO =
1

m%E}(FIg 4).

rH, A AdFeF A8 242 919 Ao Yot
WA 2ot wRdo] A U-8-=9 gt 245 FAlste] &2
TS B AL E HE AEgoazy ool
t}. Ghrelin® ®A|E(parietal cell) oA F2 EH|E]
T O2208 Pt RH]| 9] &5 9] HiES SV
3t 2% S 58 ARG (chyme) 9 o] 7152t
NAA A8-g 2Rt A5 2 dalA 9t} Ghreling &
A1 A3 ARl ZH7F F7FohH, Aol Ao e 2]d
Ab BH)E AR ghrelin BH]E S7HA7]E 1zt

fia
el A Aol Ao ek, 2 A7 AsfolA 174
PR s AT ELo] Hsle] %

4 ghrehn S
Folo oJsff frash= Aoz UE

A shol, Slell A SPHRIIE SAIsh: e st 9apel
Walzo]| BgtA oz 2485t o 2y 9] HjES 7]AA|
ZAZE Qo)A Bk COKe) £u] 28 A4t of
At 43 TS Fvl, §50ES 9
£ Qo= geid e, B aTolA 97 S 949
% ) CCKe] 7t g gehztol vlsh §-<lohA st
, A 755 100 mg/kg Fofoll A tizatol vl 5214
Q) Z7p7} PAEY. Dt 22 £5F 200 mg/kg ol
oA 9512l CCKe| Bul7t thzg Bt sk 4

o
S HYo (Flg 6), O]L A FEET 22 oF=0]
T}

g,

= oloh B 37} 8ot R
' Aol 22 F 380 A 11174?_ 011“5?_741
3

e o
o)
2,
4
et
fol
|
iy
o
N
N
&
iy,
o
ﬂﬁ
LJ
&jn
It
f mN
o mel | T
2 oo rlom

N
N
>
[
o

”E%

o}-r r
H1
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