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Original Article

The Experimental Study of the Beneficial Effect of Zingiberis Rhizoma on
Post-menopausal Obesity Using Ovariectomized Rats

Chang-Hyun Park, Hyung-Ho Lim

Colledge of Korean Medicine, Gachon University

Objectives: This study was performed to investigate anti-obesity effects of Zingiberis Rhizoma on ovariectomized rats
in order to determine the possibility of the clinical use in preventing and treating post-menopausal obesity.
Methods: To investigate how menopause affects obesity in woman, rats were treated with Zingiberis Rhizoma extracts.
We measured various biomarkers including GOT,GPT, leptin, ghrelin, adiponectin, PPAR-y mRNA, total cholesterol,
triglyceride, HDL-cholesterol, liver weight, estradiol, uterine weight, and calcitonin, which are linked with obesity and
menopause.

Results: There was a significant decrease in group which was given Zingiberis Rhizoma extracts 100 mg/kg and lipid
level found in blood(total cholesterol, triglyceride). Fat accumulation of liver cells was repressed, liver function was
improved and leptin and adipomectin levels were significantly normalized. In addition, expression of PPAR-y was
significantly increased.

Conclusions: The results indicated that Zingiberis Rhizoma extracts have anti-obesity effects on ovariectomized rats
through improving liver function and lipid metabolic function.

Key Words : Zingiberis rhizoma, Menopause, Obesity, Rat
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Table 1. Experimental Design of Animals
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Group(n) Treatment
Sham(6) Sham-operated rats
OVX(8) Ovariectomized rats

OVX+Red clover(8)

Ovariectomized rats supplemented with red clover extracts 3.3 mg/kg bw/day

OVX+G-25mg/kg(8)

Ovariectomized rats supplemented with Zingiberis rhizoma extracts 25mg/kg

bw/day

OVX+G-50mg/kg(8)

Ovariectomized rats supplemented with Zingiberis rhizoma extracts 50mg/kg

bw/day

OVX+G-100mg/kg(8)

Ovariectomized rats supplemented with Zingiberis rhizoma extracts 100mg/kg

bw/day
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FUzxE, 1% 25 Folit2 8vy 571 OF
o7 1«}#01 W FE=E2 44 25 50, 100
mg/kge] FEE Aol &AIl & A Tk
on, FdERLN= Red clover FEE(B.3
mg/kgrE Aol BaiAZl & B Foi5eirh. Red
clover &9 832 42 A% 60kge 7|02
200 mg/kgZ EEE1 = TAE 7RO R ghilo}
of AXE|QIT). HE 9] Fol7I7hE 850l ARG &
A2 2% 24+2 T, $ 5242%, B} Alol= Agt
glo] AlZsHit.

B SEuFshy, EHE EdiswolA Aot
EDTAZ} Azld FHEet ¥k A7t gle FHol
go] 4 T, 3,500 rpm, 10& YAEZSE &

g2 -80 Tofl Hyste] #4of| o5kl A¥s
E9] 7t 9 22 HA&Est AERESEE Ald & o
o £ES AAst FAE 4% F dAd R
T4 FEAA A A7 -80 Tl Basiqlrt

) ot 2
g4 & 9 2HE(Total cholesterol),
(Triglyceride), HDL-Z&|AHE(HDL-Cholesterol)
9 Bkx= 248 KIT(Asan Pharmaceutical,
Seoul, Korea)& AH&st] S4sict. 7|8t Hlvk
g 1A k= 248 KIT(Asan Pharmaceutical,

Seoul, Korea @ Mercodia, Uppsala, Sweden)

£ Ag3to] S,

2 A}

(3) Leptin

g3 5 Leptin® 5% =42 ELISA KITR&D
systems, Inc.., USA)E o|&3}tt. BE Ak 4
Lo WAt & ARSI WA Calibrator
Diluent RD5-32& Serum 108] 3J4jslo] &4
sttt 96 well microplate©] Assay Diluent
RDIWE Z+ wello] 50 pl #7Fokal, Standard,
Control E= Sample(34 9 serum)& 50 pl¥
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golth oA AL 5 Plate SealersZ 1 915
g3 ALoA 2A17F BA5IHEE Z wello Wash

Buffer 400 pl2 49 WEo=2 Aol E7] AA
% 7} wello] Leptin ConjugateS 100 pl® 7}
59t} Plate SealersE £0|1 A-200|4 2417 HFX]
3 7} wello] Wash Buffer 400 2 49 vk2og
Rojyx E71E AASHIL Substrate Solution
100 p¥8 71 & A2oA YE Addsio] 302 3
A5k}, Stop Solut1on 100 pl® Z+ wello] &
71t & REgA 42 & ELISA reader® ©o]-&3}o]
FBEE 4ok, A <0171 Ydll 450 nmoilA
550 nm9] FFE 2 With. EEFAS ZHdsto],
Lepting] =S AL

(4) Ghrelin

g4 % ghrelind &&= 3% ELISA
KIT(Phoenix Pharmaceuticals, Inc., USA)E ©]
2519tk Serume Assay buffer2 108] 3]45}0]
ARSI, BE AJQRZ Al2o] HHA|gE & ARERH
Blank:® H|9J%1 Standard, Control E=
SampleZ 50 pl¥ Y1, Blanks ALI3t ZF welld]
rehydrated biotinylated peptideE 25u1% 7}t
& Plate Sealers& #©°|1 microplate shaker
450 rpmollAl 2A17F A3t Washing buffer
350 pl2 4¥1 WHESto] AlFsta, &7] AA & 7
wello] SA-HRP 100ul% A71slc}, Plate Sealers
£ £0]1 microplate shaker 450 rpmollA 147t
A7t & Washing buffer 350 pul= 49 WHEs}o]
AFsta, 7] AA & ZF wellol TMB 100 p14
7} & Wlog H$3lal, microplate shaker 450
rpmolA 1A7F A3} 7 wello] 2N HCIZ ¢
2 3 FLISA readerg °ol€st 4% 450 mE
“Jsl3it.

(5) Adiponectin

g% % Adiponectin® &= Z7%2 ELISA
KIT(R&D systems, Inc., USA&Canada)S ©]-83
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1,000 3l4slo]  ARESHSITE  Assay  Diluent
RDIWE Z+ wello] 50 plo] 7} & Standard,
Control E& Sample(34 H serum)S 50 ul¥
93, Plate Sealersg £°]il microplate shaker
550 rpmofA 1A17F AA5I9eE ZF wello]l Wash
Buffer 400 plZ 5% ¥HEsto] Adstal, £7] AA
% 7} wello]l Rat Adiponectin Conjugate 100 gl
£ 7l & Plate Sealers® £°]1 microplate
shaker 550 rpmolAl 1ARE A7Fsiqlct. flek Zo]
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7k wellol] 7Rt & REHA 412 & ELISA readerg
ol&3to] 450 nmold FB=E SR, AE &
o]7] 54 450 nmOlA 550 nm9] FFE 7= Witk

(6) Calcitonin

g4 % Calcitonin®d %= %L ELISA
KIT(Phoenix Pharmaceuticals, Inc., USA)E ©]
2519t Serum< Assay buffer= 108} 345}k
AR, HE A2k AL HAgE & ARSI
o} Blanks H[¥%3 Standard, Control FE+=
Sample(@4 ¥ serum)& 50 pl¥ €1, BlankE
ALt Z+ welld] rehydrated biotinylated
peptideE 25 ul¥ A7} & Plate Sealers& &°|1L
microplate shaker 450 rpmOllA 2A17F AA51
t}. Washing buffer 350 ul2 49 ¥Hssto] A5}
1, 7] AA & ZF wello] SA-HRP 100 ul¥ 37}
5ttt Plate  Sealers& £°]i1 microplate
shaker 450 rpmollA 1AIZF AA5H3tt. Washing
buffer 350 pl2 49 ¥HEsto] AHstal, E7] A|A
T 7} wello] TMB 100 ul¥ 7} & dlog H$s}
1, microplate shaker 450 rpmolA 1417+ 4%

et Z- welle]l 2N HCIE 92 % ELISA
readerg °l8sto] F¥E 450 nmE SHsI3ch
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ASMT} Pretreatment FO] 75 plE #H7ISHY} 2zt
wello] Estradiol Primary Antibody Solution
100 plE A7 & Plate Sealers2 E1,
microplate shaker 550 rpmollA 1417+ 75t
Act. ZF wellol 400 pl9) wash buffer® 4¥ HkE
sto] AlE T JolQl= wash bufferg 747o] wot
Y1l Standard, Control E+ SampleZ 100 ul¥
A7Fel9et. Blank ¥ NSB wellol+ Calibrator
Diluent RD5-625 100 pl¥® #7169} ®st 2
wello] Estradiol Conjugates 50 ul¥ #H7}ska,
Plate Sealers& ¥il microplate shaker 550
rpmOllA 2417 A5t} TS washingS 4¥1&
HHESHY, ZF wellol| Substrate Solution 200 plE
A7 & AR2o4 308 &%t WASIH. Stop
Solution 100 wplE& #H7/Ist & HAF T3t &
ELISA reader(Spark® 10M Multimode Microplate
Reader, Ménnedorf, Switzerland)E °ol-&sto] &
BEg Sk, A5 £017] s 450 nmojlA
550 nm9] FFE #= Wt ALt Al I4 Als= 1.6
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formalin -§9o] H¥kslict. 7+ 242 ol £E5&
A}, gREsle] dHS TEY hematoxylin and
eosin(H&E)C.& Mgt & Fot@n|g o aslqict.

(9) Z8xxlo| Mz1 RNA &

ulAe}t okE Fo] 24A17F T ratE 3AA7|L,
ER 288 EeEsio] A4 g30] Yol 44 Ys

X

=

http://dx.doi.org/10.13048/jkm.18019 109



(213) Journal of Korean Medicine 2018;39(2)

AZl T, ARE AI7HA] -80 Toll sttt PBSE
Ay FASRE TS, 1 ml TRIzol® reagent(Invitrogen,
USAE Agstal & RNAE Esoidty. Egh
RNA 899 200 pl9 chloroform
isoamylalcohol(24:1)& Y31 sk 42 *
14,000 rpm 2 ¥4 Z2sto] 5 500 plE &
251t 0.5 ml isopropyl alcohol& 7ok -20
C o)A si28F RNAS HHAIZ & 1,400 rpm 2
2 208 94 2okt A HY & 70%
B2 AlFsiy Ad AXAIZl &, RNase free
water?|A RNAE =% & RNase - freeDNase®
A7kt 70 T oA ARSI,

(10) cDNA
izt 9 Aol 22 Ee3t total RNA 9
1 plol(1 gl RNA 3ol oligo dT(EE 100

pmol) 1 ul, RNase free water 3 pul& 92 & %
AAEA B3RP o2, 65C  9A
incubationdt¥L}. Primer”} annealingdtfes 4 T
oA oF 5 5 WAt thE, Reverse transcriptase
buffer, dNTP(Z+ 2.5 mM), RNase inhibitor,
DTT(100 nM), Reverse transcriptase(M-MLV
200 U/plye A7IRE &, RAAHA it ©]
3 42 ToJA 908 B9t incubation &, 95 TojlA
5% A7 & ARSIt

10 min

(11) RT-PCR

Oligo(dT) primer(Promega, Cat.No. C1101),
reaction buffer(50 mM Tris-HCl, 75 mM KCl,
3 mM MgCl2, 10 mM DTT, pH 8.3)(Promega,
Cat.No. M1705), 1 mM dNTP(Promega,
Cat.No. U1515)7} 200 unit M-MLV-RT(Moloney
murine leukemia virus reverse transcriptase)
(Promega, Cat.No. M1705)E 2|3t RNAC] A2
st GAAE O ZHN cDNAS AT
PCR2 total volume 25 plo] 108} PCR buffer,
0.2 mM dNTPs, 2 pmole®] sense ¥ antisense
primerE ¥ &30 cDNA%} 1.25 unit®] Taq
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polymerase(Promega, Cat.No. M8295)& go]
PCRZ Alsldtt. PCREALS 94 T 4%, 30
cycles9] [94 T20%), 54 TR0%), 72 TEROR),
72 C 1050|cKPerkin FElmer, USA). &ZH
PCR AFE-E 2% agarose gelol| A7] Fssi3t}. A
7] 9 AF Y2 bandE density ¥4 T2 THQI
Gel-Pro analyzer 3.1(Media Cybernetics,.
USA)Z ol8st ot  RT-PCRO ARE3%E
primer+ OFf Table o] ZFAISFATE.

Table 2. Primers

Target Sense Antisense
gene (5'-3") (5'-3)
PPAR» TOGGAGGGCICIGICATC CATCIGTACTGGIGGGGACA

3. 84 Xz

ZF 3 219 SAA el AR wE SAEAS
ANOVA(one-way analysis of variance test)S
AARRE & {ogo] = AF, p0.05 F=oilA

Duncan's multiple range test® ARE HA5IHL}.

| =

A7 5 AdEEY AlS HekE vEd A
o[chFig. 1). ¥AE AAF AAEI(OVX)e] &
A5 HAlHA ¥2 L& AdHSham)ol HId]
Alzol 71ttt Als, AsHeld 9 Aojag&S
ZARE Aik= Table M 2t} 737 SEZEA

& 2+ 25, 50, 100 mg/kgd] HE & 8F7H &
o An A7e Fold 9 ASo] AddiEd
(OVX)HETh Aol & 4 Atk 53, 4%

a2

e

(OVX + Red clover)®tt A|5 740 o &2 a3t
£ Uepidch 28y 25, 50 mg/kg] HEE Fo
g 79 A2 SAKCEE FoHA] ggtom, of%
AFY fegt A4 " 100 mg/kg Foldt
(OVX + G-100 mg/kg)l thst] AFE Xt
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Table 3. Effects of Zingiberis Rhizoma on Body Weight gain and Feed Efficiency Ratio of Ovariectomized Rats for

8 Weeks
Group” Initial body weight (g)| Final body weight (g) | Body weight gain (g/week) | Food intake (g/week)|  Fer”
Sham 163.2+£2.98 281.5+12.3* 118.3+12.2* 8.2+0.49* 0.13£0.02*
(01%:¢ 163.0+£7.18 362.3+10.33# 199.2+11.78# 9.6+£0.71# 0.18+0.01#
OVX + Red Clover 163.5+5.63 362.7+23.78# 199.2+19.46# 9.2+0.60 0.19+0.02#
OVX + G-25mg/kg 163.416.16 367.0+18.88# 203.5£15.39# 8.9+0.55 0.20+£0.01#
OVX + G-50mg/kg 163.3£6.92 360.3+20.19# 197.0+£13.89# 8.9+0.54 0.20£0.02#
OVX + G-100mg/kg 164.2£5.76 339.8+18.94,* 175.6£16.15# 9.3+0.65 0.17+0.02

1) refer to comment in table |.
2) Values are mean+SD.
3) #p€0.05,compared with the sham control.*p{0.05,compared with the OVX control.

450

Body weight {(g)

Ow w 2w 3w 4w 5w 6w Tw Ow

<#-Normal

=+~Control
Red Clover
25mglkg

=+~50mgkg

=100 mg/kg

Fig. 1. Weight changes of ovariectomized rats by different
concentrations of Zingiberis Rhizoma extract(25,
50, 100 mg/kg)

2. 2t 7180 O|x|l= HE

a7 BERYON A FE2ES 1
g AT Fofst 43 GOTY 3¢
HOVX + G-100mg/kg)L A3 thzHOVX)l

vlel SoloHA Akt GPT A9 /é e =

(OVX)ollA mola AAHSham)d]

o] IA= UL, A e F

A 33E B9tiTable V).

g/kg9]

00 m
2A7& Fofst

mlo

—0‘7]'

01‘3& oA

Table 4. Effects of Zingiberis Rhizoma Bxtract(100 mg/kg) on
Liver Function of Ovariectomized Rats

Groupl) GOT (Karmen/ml) GPT (Karmen/mL)

Sham 51.4+11.3* 27.5£5.8
OVX 96.7+24.1# 36.7+4.6
OVX +Red Clover 61.7+8.0 29.7%£3.3
OVX+G-100mg/kg ~ 56.1£8.5* 29.5+4.9

1) refer to comment in table |.

2) Values are mean+SD.

3) #p<0.05,compared with the sham control.
*p¢0.05,compared with the OVX control.

HDL—Cholesterol-‘l]

, © 0

100 mg/kg &

%
= igﬂ/\gﬂi ZH;qbg-gq
Het fo e AaE B

A7} 2£EL 100 mg/kgd
St A3} A7 Fofst FojA

7PA A4 Q(Table V).

o) A o] BRe FKIgoN,
me/ke] BER Folgt Fo= OVXZa] Hslol 7
olA1o] A o] AA3| OAIEIAHFig,

SOt Wake glglont,
A9E AFHZHOVX)
o} b9 A ER A%
Foq ®olea AASham)el

noee AN Sham)at H]
A A HEHOVX)E 2t
aAdeR

o= 100

2).
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Table 5. Effects of Zingiberis Rhizoma Extract(100 mg/kg) on Lipid Levels and Liver Weight of Ovariectomized Rats

Groupl) Total Cholesterol(mg/dL) | Triglyceride (mg/dL) |HDL- Cholesterol (mg/dL)| Liver Weight (g)
Sham 78.8+8.7* 58.5+16.3* 39.945.0 9.7+0.7*
OVX 107.7 +3.4# 93.7+11.2# 439+3.4 11.7+0.6#
OVX + Red Clover 71.6+8.3* 71.7+£7.5* 42.4+5.0 11.2+1.3
OVX + G-100mg/kg 67.2+8.9* 70.7+10.8* 45.2+6.4 10.5+1.0

1) refer to comment in table |.
2) Values are mean=SD.
3) #p<0.05,compared with the sham control.*p{0.05,compared with the OVX control.

Table 6. Effects of Zingiberis Rhizoma Extract(100 mg/kg) on Lipid Levels and Liver Weight of Ovariectomized Rats

Groupl) Leptin(pg/mL) Ghrelin(ng/mL) Adiponectin(ng/mL)
Sham 6.1+1.1* 57.4+0.7* 6.80+0.57
OVX 13.0+1.9# 59.2+0.3# 5.68+0.66
OVX +Red Clover 9.1+1.7 59.2+0.7 6.83+0.67
OVX + G-100 mg/kg 8.7+1.8* 58.5+0.7 7.12+0.37*

1) refer to comment in table |.
2) Values are mean+SD.
3) #p<0.05,compared with the sham control.*p¢0.05,compared with the OVX control.

5. H|PH 22 S22 £X|0| D|X= B3 250

A3 YRHOVX)L 2% HARHSham)o] H]
3 leptin®] BE7 9o A ZrpEglon, A 200 1
¢ A% 100 mg/kg FodwolA= AFHRIHOVX) £
ol ¥J5] leptin BE7F §14 QA Aasigin E §'
ARG 2N 243 Adiponectin®] S A% Em
100 ng/kg Eoio] 28] S48 YA Z7kstel mols: 3
& HAZ SN0 2 UERte S Selsir:. 50 -
ghrelin®] ¢ 77 100 mg/kg FoRHOVX + l
G-100 mg/kg)e ¥ g2HOVX)o] Hl5} Hw] ’ ot nes o 10
94 Q= WHek= glYtHTable VI) dovar

Sham Fig. 2. Effects of Zingiberis Rhizoma extract(100

mg/kg) to depress fat accumulation of liver

tissue of ovariectomized rats (n=8). # p ¢
0.05, compared with the sham control. * p ¢
0.05, compared with the OVX control.
Magnification = 40X.

OVX + Red clover OVX + G-100mg/kg 6. 28XX%/°] PPAR—y mRNA &&i2ko| Hs}

- - P

3] PPAR-y o] §o4 UA AA=HUACH, A
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<91 A7 100 mg/kg FoIHOVX + G-100mg/kg)
2 AYzZ(0OVX)ol H|3| PPAR-y Hdo] F-ol5}
A 712 BcKFig. 3).
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Fig. 3. Effects of Zingiberis Rhizoma extract(100 mg/kg)
to change PPAR-7 mRNA expression of muscle
tissue of overiectomized rats. #p<0.05,compared with
the sham control.*p{0.05,compared with the OVX
control.

=
=]

clover

0|x|= st

EHZ:—T'(OVX + Red Clover)9] 9
Ad g2ZHOVX)el vl F& 9]

2oz %7}%,—3—5 % % YA AL ol

7AS o ArEE] L] HLolA 9ot el glglo
o, Ay FAS Afol= Fojet Hoks /A
(Table VI

Table 7. Effects of Zingiberis Rhizoma Extract(100 mg/kg)
on Female Hormone of Ovariectomized Rats

G 1 Estradiol Uterine weight
roup (pg/ml) (®
Sham 52.1+£9.2* 0.740+0.043*
OovVX 29.7x7.5# 0.076+0.003#
OVX + "
Red Clover 51.9£8.9 0.084+0.003#
OVX +
G-100 mg/kg 31.5+4.2# 0.083+0.003#

1) refer to comment in table |.

2) Values are mean+SD.

3) #p<0.05,compared with the sham control.
*0¢0.05,compared with the OVX control.

0%

= FX0of O0xl= 3
s
T

calcitonin

(,Tr

A% 222 100 ng/kg Folol o8] molsE BAL
(Sham)ol 243 #Fe Asigont, BALo

LIS R

9013+ HWal= 9i9ltKTable V).

Table 8. Effects of Zingiberis Rhizoma Extract(100
mg/kg) on Hormone Related to Osteoporosis of
Ovariectomized Rats

Group" Calcitonin (pg/mL)
Sham 76.1£1.3
OVX 72.5£2.6
OVX + Red Clover 77.4£2.0
OVX + G-100 mg/kg 75.8+1.5

1) refer to comment in table |.

2) Values are mean+SD.

3) #p<0.05,compared with the sham control.
*p¢0.05,compared with the OVX control.

o7 Qlsf WA
A He A, ZAA] S
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. w7o] HY wslR Qlste] L5t I 4
250] Byl gHashi, o] Qlste] AR 7%
tiakgo] HastiA Asks S44 BT 7347
29 B9 34 59 st LA U
ojFle] A AN ofAERS] BB Aol
U AdEE BRolA ASs7ier HHE 59, 55
Auke] Z712 z et Oﬂ_—f—n’?ﬂ 29 A7t 8%
A4 Z7ht 7k 249] A S gl Aoz
LA A, ool AN HAT tEe] Y
Hukg} AREE A= 1A EZ I 2ol o4} A
= ot 9 A ]H} Hg.a,] uqq._ Zdlslo] g &
0] YYES 371412 Bt ohfel, ol=3E MPs)
woldgog Qlst xﬂeﬂ Astet AH; 237 _L]- T
AgHshs AEdS AL 9252 SHA
% oo,
A7) S439 7V R Am Rl AE
SEE AHro] Hzko] g Ao waH Y, o]
of we} Mol Adr] S4e A=) F ot

i r&ﬂ rlr
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A Aol it 77t e o] FojA| T e,
A7NZingiberis Rhizoma)S A7} Zingiberaceae)
of &%t oA 2EQ AN Zingiberis Offficinale
Rasc.H TAE AXT Z0=, Hhkr} FEHcky
= AAS Fo=H MEY g ToH s ks
o] AEksto] BREEetAY MERESt] NS 4
S7s Fo mF 8E. 1 HRo=: AR
zingiberene, zingiberol, camphene, phellandrene,
citral¥}  ¥HEE AR

wingiberone, shogaol 5& 3$k3dlal §low, FEstH

zingerone, gingerol,

asparagin, aspartic acid, serin, glutamic acid
55 TRt .

&2 AN A FEE2 92 EA
B37] sEREof| Fofste] vinte] iRt &
SFAAL, T A3t ofudt 7] o s o]Foix]
A st
ATt Adt, A A AARIH0VX)e] ¢
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0E A AR F72 Qs Ao, AR
A ogEERe AT 4 9k 7i5ol Q] tEd

A 24014 daol 715 dAeke Aol 2
g0z ST 4 Ytk ol AR 2] %
a7t AF S7E 7PAZ olde] Hilojd I ZAE
S & Yo, A7) sEREAA 857t A%
F229| Fo 23, 742 FoIgt 29 AFol OVX
TR AASIES = 4 ok 59l A FEES
100 mg/kgd BE2 Eodt #& OVX+Red
clover 2t} 23] A5 A4 ¢ =2 835 Y
B ckFig. 1). 234 25, 50 mg/kgd FE2
Folgt 39 AFE BAXEE oI5t it o
T AFY ot A4k AU 100 me/kg FoiE

of Hofo] 7 FE=0] ofHet H= 44 Fd

HEtol A AlF Ha L2 skeAldl digt AE
255 ]-cdr;].
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S 11 F7HE0] A= AUk
oA Bk 7463"9
nFes & 7+ 229 AEHd "HOHHE
AASIA L& Sham w7} B W3S o, ‘rlﬁ\—% 11
ARt OVX - 7hoj|Ae] A% & o] AA|s] F7}st
Ror, 47 100 mg/kg FoAzAE OVX 2]
Hlslo] 7t A9 AH SHo] AAJ5] AAEUSS &
4 ASUKFig 2).

4% F220] A4 il vX= dFE EY, A
7 100 mg/kg Fojwto4 HDL-Cholesterol®] 7
§ 7o ¥zt glglod, & SHAHE 2 S84

Wo] A= OVX ET §94 A 4% AS
E 5 Sl 719 #A E3 747 100 mg/kg Fo
oA ARl A A" AL & 5 AdH
(Table V).

Leptine ARAofA Eulg= 167719 ot
408 JAE TERCRE A AHF E oyA] 4H|
9] 24 4 TS st =T TRAFHAA T #
d FEATE Aol Wol AR SAHHE
AANNZIAL, oA ABIE F7HAIA HlTE 20| o
b= AoZ A QP

T2y gRES Rt AlgoAE @5Hd s
7t Z7F=]0] Q=T olERt Sk HREY] YA
oA BIEE?. FeHe QA W Aol gt &2
BEIAE Q7] 2ol AAHe] Aad o, EF #
Blo] 557} ZrAETR,

Adiponectin &&= HTRIONA WA Uehh=t,
adiponectin AHA|ZAM EojHoz M E &
H| == Thizlo] ] EFolal EolsHA AAHo] F7t
g wEt 8% she fdcke Ao 4EA ok
. Aeggito| Eqiﬁ 2522 QI3 adiponectin
9] F7h= ALY A, S5 IR Ut o
YA AvlE 37}, 700149 adiponectin T35 9
St Qlgdlo] Ag Z7t fREoR oA 9o,
Fatouros 52 adiponectin &9 Z7F= BMI
Hl&9] 7t #Ro] = 2R UEhithal Hilst
At

Ghrelin 28719] ojuiAto 2 J/dH HEE &

l
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2E0E YHTERS BHHlE 6, A&S A=
Si= 3 she Aoz gEA b, E% 19d
S AolRIA] 98l JFE WA Hed HAE
A¥e @4 W 189 555 AAAPH, dAeg
G W J189d 557t ASE] AEE AT B
gk Al 24 F8% 194 sE= {d, el
sot v BAE Atk dejA Qlom),
% 199 527t AR AF AAE feoke &
7179 &5 95l F-A BIE 7= A=
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A% #2229 vv I S22 $AE 8ug 2
3 OVX w2 Sham ol H|5} leptin®] &&=t
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Hlsto] FE0] RO Q= Bdk= fItHTable VD).
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AslEl  PPAR-y= retinoic X receptor®t
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peroxisome proliferator response elements
(PPREs)° Z&sto] PPAR-y BAGAARY] HdS
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Aol A2 RYAE 5 25 W A
A7 AIEoR Qled WHEE F7HIIE

rHa--=
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¢

ek
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P

= YAcKTable VI). E3E 73d7] o449 A oA
EZ2A Agog It IV F43 4ol

HAste] 559 99l =orlth Calcitonin
oA BalEl s s2R0Z A We| Zg o]
SO A 2Hof| ofsto] wox9] dw &4
91 GHO) L o] 2L E AL oAER
2 M C AZE AE519] calcitonin #HIE &
st ZEFE Alsk=Hl, OVX wollA] Zasgt
calcitonin®] $A= A% 25 Foi Y& Sham
ol 2% AFS Rlsiou BAHeR Fogt
H3l= QIitHTable VID.

2 A7 1Y 5y dHEeE Hs|AY, 7t
oxe] FIgkE ¥3l o]l dAEdt g ojxe
AollA vgk TEE BA ARxES R £
Astict, AETE s 9 Apgo] 7 Ws}, 7+
ANEY SEE gRIsto] oy 73d7] Hgte] oigt A
39 As A a3 Z43EE9] ALl TE Ao
opdS ¥gom, leptin, adiponectin, ghrelin &
Hel S229] 2] HilE RlsieH, Vs
o] mA= Fakt Bk TEH AR AF =t
leptin, adiponectin, PPAR-y $%] &9 5&
7t 250049 A diafel BEE S Bt
S Bt doll 1 297} it

ole} Zo] AdZ Sl Yok A}, A2
Ale= A5 73d7] vge] a3p7} glom, 719
M E 289 At 715 RS Sote] A
2N AE B 5 ST webA 2147o] o4
|7 gk 2| 5o] BHY Ao= k=, oo of
Hrp g2 d7F 5% o]Fojd Z o7 |idrh

= flo rfo

v

-

oft

SO

r
o ol n‘g

N

o

:

=

7

—

O:

L

http://dx.doi.org/10.13048/jkm.18019 115



(219) Journal of Korean Medicine 2018;39(2)

ER=

4750 7d7) Higte] m|XE wa 9 7o) e
Qohy] o UAAER fEd A7) 5 2y
o A7 22E 857 Folat A3t 99 Y= A
FHav} eptom, 7o) Hlglat waAE RS vl
A Qe BAsle] B Avke theat Pt

)
o
A

252 100 mg/kgl & Eo3t FojA
o= FOgt AF A7t AU

00 mg/kg FoltZ 7] 58 ZEY
|4 F(total cholesterol, triglyceride)
et 4 aaE vERfgIH:

100 mg/kg Fol+& 7] 58 ZE9
A SA8S AAIsHL 7t 7152 7AA

O

S ™

oY 2 @ XY o

N 2 OfN oy
>~l>—l_1§_,

i
by o
N

7k
4. 77 100 mg/kg FoIFL 7] B8 20|
leptin ¥ adiponectin [0 tfsto] f-oJst
w72 UEriolt
5. 7% 100 mg/kg Fol#e 47 58 2H9
PPAR-y Wo] ofs} f-olst 57} avls vet
k.

oMy ATAI, ABL U AAEE fEH 7
@] wigke] At glom, 219 71 AHH @ 28]
AR 715 S Folel ABE BTN 2L
2 4 9okt wep Aol o4 ] gt X
E34Y Aoz wekE

P

zAe 2
o] LEo 20179% shdtisln WA Yol <l
2.

1. The society of korean medicine obstetrics and
gynecology. Oreiental obstetrcis & gynecology.
Seoul:Euiseongdang

publishing  company.

116 http://dx.doi.org/10.13048/jkm.18019

10.

11.

2016:228-9.

Choi YD. Clinical gynecology. Seoul:Koera
medical book publishing company. 2001;305-26.
Carr MC. The emergence of the metabolic
syndrome with menopause. J CLin Endocrinol
Metab. 2003;88:2404-11.

Ozebey N, Sencer E, Molvalilar S. Body fat
distribution and cardiobascular disease risk
factors in pre and post menopausal obese women
with similar BMI. Endocr J. 2002;49(4):503-9.
Ahn DK, Park KM, Park KW, Kang H, Kim SJ,
Jang BH, et al. Effects of Herbal Mixture
Extracts Containing Angelica gigas Nakai and
Cuscuta chinensis Lam. on Menopausal
Symptoms in Ovariectomized Rats. J Korean Soc
Food Sci Nutr. 2016;45(8):1083-89.

Winneker RC, Harris HA. Progress and prospects
in treating postmenopausal vaginal atrophy. Clin
Pharmacol Ter. 2011;89:129-32.

Samat A, Rahim A, Barnett A. Pharmacotherapy
for obesity in meonopausal women. Menopause
Int. 2008;14(2):57-62.

Jeonguk hanuigwadahak bonchohak gongdong
gyojaepyeonchanwiwonhoe. Herbology. Seoul:
Younglimsa publishing company. 2016:375-7.

Kang KH, Lee BC, Ahn SY, Doo HK, Ahn YM.
The Effects
Hypothyroidism Rat induced by PTU. Korean J
Orient Int Med. 2006;27(3):677-87.

Nam SC, Kang H, Shim BS, Kim SH, Choi SH,
Ahn KS. Angiogenic inhibitory effect of
Zingiberis Rhizoma. J Korean Orient Oncology.
2006;11(1):55-63.

Shin JH, Lee SJ, Sung NIJ. Effects of Zingiber

mioga, Zingiber mioga Root and Zingiber

of Zingiberis rhizoma on

dfficinale on the Lipid Concentration in
Hyperlipidemic Rats. J. Korean Soc. Food Sci.
Nutr. 2002;31(4):679-84.

Mckinlay S, Jefferrys M. The menopausal



13.

14.

15.

16.

17.

18.

19.

20.

21.

BadA 5EREE 0|88 74

syndrome. Brit J prev soc Med. 1974;24:108-115.
Poehlman ET. Menopause, energy expenditure,
and body composition. Acta Obstet Gynecol
Scand. 2002;81(7):603-11.

Meli R, Pacilio M, Raso GM, Esposito E, Coppola
A, Nasti A, et al. Estrogen and raloxifene
modulate leptin and its receptor in hypothalamus
and adipose tissue from ovariectomized rats.
Endocrinology. 2004;145:3115-21.

Wang JF, Guo YX, Niu JZ, Liu J, Wang LQ,
Li PH. Effects of Radix Puerariae flavones on
liver lipid metabolism in ovariectomized rats.
World J Gastroenterol. 2004;10:1967-70.

Hong SM, Chil WH, Kim JM, Yong MJ, Lee CB,
Park YS, et al. Correlation of Serum Total
with Obesity and Metabolic
Syndrome in Premenopausal and Postmenopausal
Women. Korean J Obes. 2004;13(4):300-7.
You YO. Side Effects and Management of
Postmenopausal Hormone Replacement Threapy.
J Menopausal Med. 2004;10(1):14-20.

Kim DI. After July 2002, What can we do for

menopausal women-A review of recent research

Testosterone

about HRT and a proposal of alternative
therapies for treating climacteric or menopausal
syndrome-. J Orient Obstetrics & Gynecology.
2004;17(3):105-15.

Lee SC, Chung SI, Kang MY. Water extracts of
Eucommia ulmoides improve lipid, glucose, and
antioxidant metabolism in ovariectomized rats.
Korean J Food Sci Technol. 2016;48(6):604-9.
Sung HM, Shin YR, Chae HJ, Seo HY, Wee JH,
Jung KO, et al. Pomegranate Extract Improves
Menopausal Syndrome in Ovariectomized Rats.
J Korean Soc Food Sci Nutr. 2015;44(4):506-15.
Lee SH, Kim DC. Aqueous

Jibackjihwang-tang ~ Ameliorate

Extracts of
Ovariectomy
-induced Climacterium Symptoms in Mouse. J
Korean Obstet Gynecol. 2017;30(2):16-36.

o vl 0@ 2% FE)

22.

23.

24.

25.

26.

217.

28.

29.

30.

3L

Kim HC. Korea medicine pharmacology.
Seoul:Jipmoondang
2001:250-252.

Wronski TJ, Cintron M, Dann LM. Temporal

relationship between bone loss and increased

publishing company.

bone turnover in ovariectomized rats. Calcif.
Tissue Int. 1988;43:179-83.

Abe T, Chow JWM, Lean JM, Chambers TJ.
Estrogen does not restore bone list after
ovariectomy in the rat. J. Bone Miner. Res.
1993;8:831-8.

Zhang Y, Proneca R, Maffei M, Leopold L,
Friedman JM. Positional cloning of the mouse
obese gene and its human homologue. Nature.
1994;372:425-32.

Yoshimatsu H, Itateyama E, Kondou S, Tajima D,
Himeno K, Hidaka S, Kurokawa M, et al.
Hypothalamic neuronal histamine as a target of leptin
in feeding behavior. Diabetes. 1999;48:2286-91.
Maffei M, Halaas J, Ravussin E, Pratley RE,
Lee GH, Zhang Y, et al. Leptin levels in human
and rodent: measurement of plasma leptin and
ob RNA in obese and weight-reduced subjects.
Nature Medicine. 1995;1:1155-61.

Perusse L, Collier G, Gagnon J, Leon AS, Rao
DC, Skinner JS, et al. Acute and chronic effects
of exercise on leptin levels in humans. Journal
of Applied Physiology. 1997;83:5-10.

Hu E, Liang P, Spiegelman BM. AdipoQ is a
novel adipose-specific gene dysregulated in
obesity. J. Biol. Chem. 1996;271:10679-703.
Rudman D. Effects of human growth hormone
in men over 60 years old. N. Engl. J. Med.
1990;323:1-6.

Fatouros IG, Tournis S, Leontsini D, Jamurtas
AZ, Sxina M, Thomakos P, et al. Leptin and
adiponectin responses in overweight inactive
resistance and

elderly following training

detraining are intensity related. Clin. Endocrinol.

http://dx.doi.org/10.13048/jkm.18019 117



(221) Journal of Korean Medicine 2018;39(2)

32.

33.

34.

Metab. 2005;90(11):5970-77.

Kojima M, Hosoda H, Date Y, Nakazato M,
K. Ghrelin is a
growth-hormone-releasing acylated peptide from
stomach. Nature. 1999;402:656-60.

Asakawa A, Inui A, Kaga T, Yuzuriha H, Nagata
T, Ueno N, et al. Ghrelin is an appetite-stimulatory

Matsuo H, Kangawa

signal from stomach with structural resemblance
to motilin. Gastroenterology. 2001;120:337-45.

Hansen TK, Dall R, Hosoda H, Kojima M,
Kangawa K, Christiansen JS, et al. Weight loss

increases circulating levels of ghrelin in human

118 http://dx.doi.org/10.13048/jkm.18019

35.

36.

37.

obesity. Clin Endocrinol. 2002;56:203-6.
Kliewer SA, Forman BM, Blumberg B, Ong ES,
Borgmeyer U, Mangelsdorf DJ, et al. Differential
expression and activation of a family of murine
peroxisome proliferator-activated receptors. Proc
Natl Acad Sci. 1994;91:7355-9.

Rosen ED, Walkey CJ, Puigserver P, Spiegelman
BM. Transcriptional regulation of adipogenesis.
Genes Dev. 2000;14:1293-307.

Handschin C, Spiegelman BM. The role of
exercise and PGCla in inflammation and chronic
disease. Nature. 2008;454:463-69.



