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Objectives Depletion of ovarian function after menopause in women induces estro—
gen deficiency leading to increased fat and decreased muscle mass. In this study, we
examined the effect of herbal medicines by measuring hormone expression in muscle
tissue of estrogen—deficient rats induced by ovariectomy.

Methods Ovariectomy was performed to induce estrogen deficiency, and mice were
given herbal prescription (HP) for 6 weeks. Estrogen—deficient rats were divided into
two groups: one group (HPH) which were orally administered HP 200 mg/kg and the
other group (HPL) administered HP 40 mg/kg. Weight changes in both groups were
measured using polymerase chain reaction (PCR). After extraction of the femoral
muscles in mice, the expression of the leptin, lipoprotein lipase (LPL), diacyl glycerol
acyltransferase (DGAT)1, peroxisome proliferator—activated receptor—7 coactivator
(PGC)-1a, NADH dehydrogenase (NDH), farnesy! diphosphate farnesyltransferase
(FDFT)1, lanosterol synthase (LSS), phosphatidylethanolamine N-methyltransferase
(PEMT), and peroxiredoxin (Prdx6) were measured using PCR.

Results HP increased the expression of leptin, LPL, DGAT1, PGC-1a, NDH, FDFTT,
LSS, PEMT, and Prdx6. HP affects body fat metabolism and is effective in improving
menopausal obesity and obesity complications caused by estrogen deficiency.
However, HP does not affect the expression of tumor necrosis factor-a and 3-hy-
droxy—-3-methylglutaryl-CoA reductase, and thus will not be effective in obesity-re—
lated metabolic diseases.

Conclusions HP is thought to inhibit weight gain by regulating hormone expression re—
lated to glucose metabolism and lipid metabolism in muscle tissue of estrogen—deficient
rats. (J Korean Med Rehabil 2020; 30(1):1-12)
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lipogenesis &JA, lipolysis 57}, AWA|E B304} ¥t
A A T 28-S vehfo] BiRE BAS oA g
Iy Ad7] Ao A AERA aes DT follicle-
stimulating hormone %7}, testosterone2| 42 71, 71
Z OJAFF 24, sex hormone binding globulin 74~ 5-&
FRkste] APGThAL A8l & F S7EE Qe AlREo]
7kt HThE ek,

HIRRS Bl 1X8F 19y 2 s Fsg
o) HRlo g Agsi i, AP, Fded A
7 1—

b
R, AFNL, B, YL o) FHES 37

53] S| 2ESA YO A% THF AhE oUA
aH] a2 olol A vlek FHZEL SIS, ulgt
Bkl A% APAEE] BHo| F7ksha, o) AR
B AE 4% 9 2ol BE@st Blvk F1sel
ARVA Aol AP ABE Yot 5 Yk 53
o MRk BA] A9 AT, AT, P,
R, WARE, HYAT 5 9 0 B i)
o BE FRe BA ob1E 4 qlek webA #737)
Bl X 23] AshAE AMAEY 715g AAske

|ZE2A% BAE S2E A7} oy 83 5 9

IR gt ebal skRaL, "R - @ oA AL
Bkt bl st A5 AF=g, vivks
fE, BERE, BEA, WA, IEEA T2 E3ska glom,
dloz= Hukel HRIE® 5= AFste] T4IT
AP, Ao we T2 KEHEE, HLERES B
HURRE, RRAEE o WL Tk, PiEs
#, ic#ERE 2 &itiol Wol ARSERUAL, TrlA
2 s, HE, K#E, KF, 0 5 F= d=E
ATHO. heftA ol o|m] Raig H|vke] tigk AT F
o2l Exu Al tiek A7E2 Bol A=A
U ol 2~E2Al A4 Hinkel tigk 2420 A= 44
o BT, o] F Lee 5'Y0] 20180l Bk
A2 Al9lskare 330] dujAlol thel dgoltt. o]l
H AFolME MR AIERE Bd7] 49 d~E=q
Agoz s vt tisf oY s T8kl
oS SAstaA skt
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7837 ool vigtol] ARg-eh= P E FAE oS
37, ARE, A 98 s 4 FVIAE 1010
o] vlgR &3t vHEeH YA WS herbal pre-
scription (HP)E 3}t oS =2#9] A dAEZ
%l isoflavones §Hrste] o| ~ERA Fol] a7}
= 71, HEE0 2 dF Aol YIS o Ihnk
28-S Shs AR, JIAHY, A{1Y, 7| 2PVE AL
&3k Tk

259 GAE AASI A=E=A AP vt
FrEstglor, kExelE Fot AlFusie} vt
d 280 PXe IS Hriskoh

e o
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1) At2 Stofxy

AHEEE 3o BEAlE AER Ao R A5 o
[, 271, AR, PR, A, AEEe LR
o] &= T8t ST B71(4stragali Radix)=
Tl ks thdA =B8R 37|(Astragalus mem-
branaceus Bunge)2| ¥e]E AZ3 O =2 betaine, G4,
Y T S et . AAAE, RS
2hg 5o ofglago] APV, FF(dngelica Radix)=
njug] el &= ohdAl 2820 S (dngelica acu-
tiloba) == S A(Angelica sinensis)2] BelE x5 A
O = ligustilide, butylidne, phthalide 52| A%< 373}
I Y3 e A, eAEHS A5, AR
5o ofg)Fgo] AP, WA S (Rehmania Radix)& 3
Aol ke thaAA =821 AN (Rehmania gluticosa)
o) BalE AX3 A O F sitisterol, mannitol, rehmanin,
alkaloid 59 A&< st Ja ZAAE, PR
28 5o ofg]zgo] APV, AiK(Ginsneg Radix)S
STl &= thdA 281 AN Panax ginseng)

ool AAbEd o ARe ek Al A,
AL, 248, dgxd2g 59 oFgzhgol 2
oY, A= (Cornus fructus)= STl &3h= &

QA A Cornus officinalis)®] 358 AZ3 F o



= cornin, verbenalin saponin, tannin, palmitic acid <
A2 ekl AL et 2 Fudil g 2 A 5o
oFg)zkg-o] YV, WNEF(Liriope rhizoma)S ol
&ohe thAAZER] WE-5(Liriope platyphylla) %= 7N
W -5-5(Ophiopogon Japonicus)2 738 7AZ3F o2
sitosterol, stigmaterol, ophioside 52| &S -3k
3t A, sk 5o oFg]Akgo] T,
2 A= AR el a3t e AEE oA
k7] 23k ATl dso = &7, 3, A, Ar
b, BEEe 2AFEE] HIRES A=
33 dsiatk. F= %Fr—?% 01%3}04 100°CZ 35
=3t om, 67H4 kA 7+ 1 % 60 g 12.6%2°]
TEE, HF 756 g0 FEES ‘HME} FEEE oA
O 52 dzxste] Aol AR wj7hA] WAkale] 1
et om, 14, &7), ARG, 717k Ak, s

23522 Hpe BWekTh

=

il

4~

U

2) HASEHME

AsES dighte] 8 F(Eumseong, Korea)oll A
3 Sprague Dawley ratsE Fu ol AN 157
% AHgsATh A}wr’é% SR
of ofste] %‘A]Zi—a— 24 7:00%E &% 7:00714 12
AREe 2 -G o, Al == 22°C 14194 5T
60% W E FA3tth At Fo Alse IPAE
(Samyang, Seoul, Korea)E AH8-3t9 o™, 11 = é% il
ol 21%, AL 3.5%, HAEELR 5.0%, 714
8.0% oItk v ¥Rt Fr=E ARSI AL AEet
ve ARehA skt

2.4
1)

(1) AEZ7I ZE S gl okzEok

%] F ol ketamine (Yuhan, Seoul, Korea)S 1 mL/kg &
FOE I FAsIY AAnFHAIR v ER 2E A
ATt 70% EOHE FEF-9E £53 T 1 em

S A%, 42 2AL VIT F Qo8 2207
O
—\:_‘

u9!

U

(=2
=

oln
nio
=

AEL ) o2 rol AlFgEIAth &, (1) B
), 2) A=EZA 29 #5 A9
Zr(0CT), (3) ﬂl*Eiﬂl 23 dFol HP F==
200 mg/kg® 7T FoIg FHHPHT) (4) o2=EZA 2
H #FAol HP F2E 40 mgke B T F(HPL
TOE EYTh Aol A3 BB Rol5eTa)
2EgA AF 3F 2L 1o0vke], e 9 &
£ Folre guig¥ o2 a3k ol BS54
A2 FES 20 mgmLo] HEE A2 g 59l
[e)

d 134 673 Tkl

2)

AR A

—

40
0ot

(1) & RNA 22

FF oA FH3+ Z2-S phosphate-buffered saline®l] 2
3 #238ksE o, 1 mL TRIzol reagent (Invitrogen,
Carlsbad, CA, USA)E #|2|5} & RNAE #2831t
#2]8F RNA 8-Hof 200 pL2] chloroform:isoamylalcohol
Q4:1)S Q1 25 A F 14,000 rpm o2 YA B
g5t 33 500 uLE 2]kt 0.5 mL isopropyl
alcoholS 7F8ed -20°ColA RNAE 314 HAAIZI
% 1,400 rpm o2 2047 A4 BT Feds W
& 70% NEEE AHstaL A 2N FTE RNase
free waterol| 4] RNAE =% ¥ RNase-free DNaseE 3
7¥skaL -70°Coll A A 78T

(2) cDNA Xz

iz 2 AEolA ZH2E 223 total RNASY 1 L
o (1 ug RNA gH)oll oligo dT (5% 100 pmol) 1 pL,
RNase free water 3 pLo B2 § ZA2~HA 3¢ o
< 65°CollA] 1023t incubationd}5 T, Primer”} anneal-
ingdt=5 4°Co|A] oF 583F WX]gF T reverse tran-
scriptase buffer, deoxynucleotide (ANTP) (Z} 2.5 mM),
RNase inhibitor, dithiothreitol (DTT) (100 nM), reverse
transcriptase (M-MLV 200 U/uL)S 3713 & ol =
A=A EFSIATE o] F 42°Coll A 907t incubation
skal 95°Co|l A 5E3F A2’k & ARgsth

(3) Reverse transcription—polymerase chain reaction

(RT-PCR)

£2]3 RNA°l| Oligo (dT) primer (Cat.No. C1101;

Promega, Madison, WI, USA), reaction buffer (50 mM

www.e-jkmr.org 3
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Tris-HCI, 75 mM KCl, 3 mM MgCl,, 10 mM DTT, pH
8.3) (Cat.No. M1705; Promega), | mM dNTP (Cat.No.
Ul1515; Promega)$} 200 unit moloney murine leukemia
virus reverse transcriptase (Cat.No. M1705; Promega)E
AP & JHAAE AEE] cDNAE AT
Polymerase chain reaction (PCR)- total volume 25 uL
ol 10xPCR buffer, 0.2 mM dNTPs, 2 pmole2] sense %
antisense primerg 92 %) ¢DNA%} 1.25 unit9
Taq polymerase (Cat.No. M8295; Promega)= 2] A|¥)
SFATE PCR 2712 94°C 43, 30 cycles (94°C [20%],
54°C [20%], 72°C [30Z])¢] 72°C 10+E°] A H(Perkin
Elmer Inc., Waltham, MA, USA). %3 PCR AH&S
2% agarose geloll H719&sIAth A71Q9F 2342 U
£ bandE density F4] Z 271321 Gel-Pro analyzer 3.1
(Media Cybernetics, Rockville, MD, USA)S ©]-8-3}<]
RT-PCR<S 13}5t}. RT-PCROY| A8t primer= Table 1
o EAISHAT

(4) Real time RT-PCR

Z}7+2] optical tube (MicroAmp® Optical 96-well
Reaction Plate with Barcode and Optical Adhesive Films;
Cat.No. 4314320; Applied Biosystems, Foster City, CA,
USA)°ll 38]9] SybrGreen Mix 2.5 pL (Cat.No. S9430;
Sigma-Aldrich, St. Louis, MO, USA), (2)°IA EAl%H

Table 1. Primers

¢DNA 1 pL, 10 pmol/uL primer pair mix 1 uL, ZFZ} 2.5 mM
2] dNTP 2 uL, 10x Tag polymerase buffer 2.5 uL, Tag
polymerase 0.3 puL$} 14.7 pL H,OE 237, 95°C 5 min
1 cycle, 95°C 30 sec, 45°C 30 sec, 72°C 60 sec 40 cycles,
95°C 20 min 1 cycleZ SHAIZ T Primer= RT-PCR
of AM&-g A& o] 83T PCRE vkl ¥ tubes 7
W o, HES 5 uLE ARSSE] 3% agarose gel ol A
PCR specificityS =733}, ABI PRISM® 7000 Sequence
Detection System (Cat.No. 4349157; Applied Biosystems)
£ AHE3HY real time PCR A4S EA314Th

3. SAIXE

FAIAE] L2732 SPSS-statistical software version
21.0 (SPSS Inc., Chicago, IL, USA)S AR&3IT) 2+ 2
¥}+= meantstandard error of the mean©.Z EA|SI] T
Aol g 24 52 one-way analysis of variance
48 o]-83F o™, p-valueZt 0.05 ©|3k)1 -5l

=
9@ Ao BEsk

Primer Sense (5'-3")
HMGCR CCATGGCTGGTAGCATAGG
NDH2 TGACAGCATCCTGGAGAC
DGAT1 GAATGCTGAGTCTGTCACC
LSS CAATCCTGACTACCAGAAG
Prdx6 GATTCTCAGAGTGGTTGACTC
FDFT1 TACCTGTCAAGGCTCCGGAAC
PEMT CAGCATCATCCTGCTTCTGAAC
PGC-la GAAGCGGGAGTCTGAAAGG
TNF-o, GCCTCTTCTCATTCCTGCTC
Leptin GACACCAAAACCCTCAT
PPAR~y TCGGAGGGCTCTGTCATC

LPL GCCCAGCAACATTATCCAGT

Antisense (5'-3")
GTACAGCTGATGTATAAGTCTTC
GAACTTTCCCAGCTCTGAG
AGCCATCATGGCTGTGAATG
CATTGTAGAGTCGCTCTTG
AGCTCTTTGGTGAAGACTCC
GCATCCATCATGAGGGTAACTG
CCAAAGTAGTCACCTAGAAAGG
GTAAATCACACGGCGCTCTT
GAGCCCATTTGGGAACTTCT
CAGTGTCTGGTCCATCT
CATCTGTACTGGTGGGGACA
AGCAGCATGGGCTCCAAGA

HMGCR: 3-hydroxy-3-methylglutaryl-CoA reductase, NDH2: NADH dehydrogenase2, DGAT1: diacyl glycerol acyltransferasel,
LSS: lanosterol synthase, Prdx6: peroxiredoxin, FDFT1: farnesyl diphosphate farnesyltransferasel, PEMT: phosphatidylethanolamine
N-methyltransferase, PGC-1a: peroxisome proliferator-activated receptor-y coactivator-la, TNF-a: tumor necrosis factor-o, PPAR-y:
peroxisome proliferator-activated receptor (PPAR)-y, LPL: lipoprotein lipase.

4 ] Korean Med Rehabil 2020;30(1):1-12.
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1. HS et

o T 65 39| HF AT NCT 277 g, OCT
371 g, HPH 352 g, HPLT 338 g2 ZHFAth
OC2 NColl HIg|A 94 A= AT T7H EA
©m, HPHT 2 HPLF2 OCTol Hlg] A)Fo] 74s
ATKTable II).

2. HP7} S22 0] 0|X|= G
1) Leptin 2510]| O|X|= B

Leptin> 28-S AAIsl AFS 2H90?, A9 2
7} OC ol A= NCell B3l leptin 'Edo] A=A O,
HPLo| A leptin & o] F7FsIS ). 181} HPHT O
Ae o)Al |lsyE vehbA] eatth(Fig. 1).

2) Lipoprotein lipase (LPL) &310]| O|X|[= F&f

LPL-2 triglycerides & AWt} SE|HE82 Eallgc)?.
Ag A3 oCTFoN A= NColl Hls] LPL &do] oA
HRAom, HPLI oA LPL ¥do] Z7}5thFig. 2).

3) Peroxisome proliferator-activated receptor
(PPAR)-7 &5i0] OX|= &

PPAR-y&= A|WzZ o] S 318k, leptin 17
ko] WS ZFAAA leptinol] 28] FrEE= A S|
(lipolysis)2} A4t 2HslE Aghgho 2R A PAYAS =
AP, A Az} 0CTol = NColl HI8] PPAR-y
o] AA|=H S o HPLw3 HPHw ol A& 24 Sl

= A3E 4A XY HFig. 3).

4) Peroxisome proliferator—activated receptor-7
coactivator (PGC)-1a &0 O|X|= Et

PGC-1a-2 5914 glucose transporter type 4 (GLUT4)
E @AsA7)a, Ak AT 25 98-S
P, OCTell A= NCw=ell HI3fl PGC-10.2] do] o
A=) o™, HPLw-oll A PGC-1a o] Z719a1, HPH
oA = BHo] FTFSIATHFig. 4).

Table IL Effect of HP on Change of Body Weight (g)

NC oC HPH HPL
0 week 22548 226+11 226+11 220+8
2 weeks 241+16 297+17* 286+21 276%13
4 weeks 267+16 339+19%* 323422 308+17"
6 weeks 277£18 371+22% 352+25 338+14 "

Values are presented as meantstandard error of the mean.
HP: herbal prescription, NC: normal control, OC: ovariectomized
control, HPH: OC+HP 200 mg/kg/day, par os (P.O.) for 6 weeks,
HPL: OC+HP 40 mg/kg/day, P.O. for 6 weeks.

*p<0.01 vs NC group, Tp<0.05 vs OC group.

Relative mRNA of Leptin

*

: N =m =m BN

NC oc HPH HPL

Fig. 1. Effect of HP on the leptin gene expression in muscle
of estrogen-deficient rat. HP: herbal prescription, NC: normal
control, OC: ovariectomized control, HPH: OC+HP 200 mg/kg/day,

par os (P.O.), HPL: OC+HP 40 mg/kg/day, P.O.. *p<0.01 vs
NC, **p<0.05 vs OC.
2
B
6
<
=
T 1
[S
2
B
&
0 T ; T T
NC oc HPH HPL

Fig. 2. Effect of HP on the LPL gene expression in muscle of
estrogen-deficient rat. HP: herbal prescription, LPL: lipoprotein
lipase, NC: normal control, OC: ovariectomized control, HPH:
OC+HP 200 mg/kg/day, par os (P.O.), HPL: OC+HP 40 mg/kg/day,
P.O.. *p<0.01 vs NC, **p<0.05 vs OC.

www.e-jkmr.org 5
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Relative mRNA of PPAR-y

0 { i i i
NC QocC HPH HPL

Fig. 3. Effect of HP on the PPAR-y gene expression in muscle
of estrogen-deficient rat. HP: herbal prescription, PPAR-y:
peroxisome proliferator-activated receptor-y, NC: normal control,
OC: ovariectomized control, HPH: OC+HP 200 mg/kg/day, par
os (P.O.), HPL: OC+HP 40 mg/kg/day, P.O.. *p<0.01 vs NC.

*

F

-

Relative mRNA of pGC-1a

0 T T T T
NC ocC HPH HPL

Fig. 4. Effect of HP on the PGC-1la gene expression in muscle
of estrogen-deficient rat. HP: herbal prescription, PGC-1a:
peroxisome proliferator-activated receptor-y coactivator-la,
NC: normal control, OC: ovariectomized control, HPH: OC+HP
200 mg/kg/day, par os (P.O.), HPL: OC+HP 40 mg/kg/day, P.O..
#p<0.01 vs NC, **p<0.01 vs OC, *p<0.05 vs OC.

5) 3-hydroxy-3-methylglutaryl-CoA reductase
(HMGCR) Z3iof D|X|= &

HMGCRLS Z#2HE Ao B3P, 0CcT-ol
A= NColl Blal HMGCR 3lo] Z71=9lom, oF
E5FA 9%t FolA JE A= A EAthFig. 5).

6) NADH dehydrogenase (NDH) 24810f| O|X|= Sk

NDH= Aike A Aos daser 2.

(ot
i

6 ] Korean Med Rehabil 2020;30(1):1-12.

Relative mRNA of HMGCR

NG oc HPH HPL

Fig. 5. Effect of HP on the HMGCR gene expression in muscle
of estrogen-deficient rat. HP: herbal prescription, HMGCR:
3-hydroxy-3-methylglutaryl-CoA reductase, NC: normal control,
OC: ovariectomized control, HPH: OC+HP 200 mg/kg/day, par
os (P.0.), HPL: OC+HP 40 mg/kg/day, P.O.. *p<0.05 vs NC.

Relative mRNA of NDH

0 T T T T
NC oc HPH HPL

Fig. 6. Effect of HP on the NDH gene expression in muscle
of estrogen-deficient rat. HP: herbal prescription, NDH: NADH
dehydrogenase, NC: normal control, OC: ovariectomized control,
HPH: OC+HP 200 mg/kg/day, par os (P.O.), HPL: OC+HP
40 mg/kg/day, P.O.. *p<0.05 vs NC, **p<0.01 vs OC.

gk AU FFI. OCTollA = NColl HIsl NDH
w3 o] oA ¥ o™, HPLT# HPH o4l NDH 23
o] SVt thFig. 6).
7) Diacyl glycerol acyltransferase (DGAT)1 340j|
O|xXl= g

DGAT1+= AlZU A triglyceride (TG) 439 F2
78' ‘/] 7(]‘/(-“ 3 mon-

oacylglycerol pathway®] PFA]2F ©A<Q1 diacylglycerol £k

7221 glycerol phosphate pathway <}



Relative mRNA of DGAT1

T T T T
NC oc HPH HPL

Fig. 7. Effect of HP on the DGAT1 gene expression in muscle
of estrogen-deficient rat. HP: herbal prescription, DGAT1: diacyl
glycerol acyltransferasel, NC: normal control, OC: ovariectomized
control, HPH: OC+HP 200 mg/kg/day, par os (P.O.), HPL:
OC+HP 40 mg/kg/day, P.O.. *p<0.05 vs NC, **p<0.01 vs OC,
#p<0.05 vs OC.

acyl CoA2] FHAIA ol Fae m TP, OCTollA
= NColl Hls] DGAT1 T3o] A= o, HPLT3}
HPH oAl DGAT1 &&o] F713FthFig. 7).

8) Farnesyl diphosphate farnesyltransferase
(FDFT)1 &840 O|X|= B

FDFT1& S 2HE Aol Hefsich A3 Ay} Hp
+ FDFT19] @& AAAAHTF. OCTll A= NCol

H|gl FDFT1 I&lo] A= ¢l e, HPL ¥ HPH ol
A FDFT1 &&o] F7Fslth(Fig. 8).

9) Lanosterol synthase (LSS) &340 O|X|= H&f

Lanosterol> Fd| 2H| &2 AT=4dEA] LSS+ 4|
2HE2] Aol TR, oCToll A= NCol| vls
LSS &&o] A= o, HPLw ¥ HPH-ollA] LSS
o] F71sktHFig. 9).

10) Phosphatidylethanolamine N-methyltransfer-
ase (PEMT) &310]| O|X|[= Ft

PEMT+= phosphatidylcholine®] A3l v 288
A A AT, 0CTol A= Nl B3|
PEMT &do] A= 21 0H, HPLw 2 HPHwoll4] PEMT
o] F71stTHFig. 10).

*

Relative mRNA of FDFT1

0 - ; . T
NG oc HPH HPL

Fig. 8. Effect of HP on the FDFT1 gene expression in muscle
of estrogen-deficient rat. HP: herbal prescription, FDFTI:
farnesyl diphosphate farnesyltransferasel, NC: normal control,
OC: ovariectomized control, HPH: OC+HP 200 mg/kg/day, par
os (P.0.), HPL: OC+HP 40 mg/kg/day, P.O.. *p<0.01 vs NC,
##p<0.01 vs OC, *p<0.05 vs OC.

Relative mRNA of LSS

0 T
NC

ocC HPH HPL

Fig. 9. Effect of HP on the LSS gene expression in muscle of
estrogen-deficient rat. HP: herbal prescription, LSS: Lanosterol
synthase, NC: normal control, OC: ovariectomized control,
HPH: OC+HP 200 mg/kg/day, par os (P.O.), HPL: OC+HP
40 mg/kg/day, P.O.. *p<0.05 vs NC, **p<0.05 vs OC.

11) Tumor necrosis factor (TNF)-a &&i0]| O0|X|=
et

TNF-o= BIFH|A Qla’ A3 A#EE o] Utk
AEA| 2ol FAEAHo] FH = TNF-07F O vl&
P, Ao F2)A U= TNF-o ] s o
A ZThFig. 11).

12) Peroxiredoxin (Prdx6) &si0] O|X|= &ek
AZIEPY, OCH

Prdx62 Aol A Aake ZFA o] A

www.e-jkmr.org 7
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Relative mRNA of PEMT

I Hm s

NC oc HPH HPL

Fig. 10. Effect of HP on the PEMT gene expression in muscle
of estrogen-deficient rat. HP: herbal prescription, PEMT:
phosphatidylethanolamine N-methyltransferase, NC: normal
control, OC: ovariectomized control, HPH: OC+HP 200 mg/kg/day,
par os (P.O.), HPL: OC+HP 40 mg/kg/day, P.O.. *p<0.05 vs
NC, **p<0.01 vs OC.

Relative mRNA of TNF-o.

0 i i i {
NC oc HPH HPL

Fig. 11. Effect of HP on the TNFa gene expression in muscle of
estrogen-deficient rat. HP: herbal prescription, TNF-a: tumor
necrosis factor-a, NC: normal control, OC: ovariectomized
control, HPH: OC+HP 200 mg/kg/day, par os (P.O.), HPL:
OC+HP 40 mg/kg/day, P.O..

= NCl| BI3)] Prdx6 & o] A=A F-2]40]
AE FE7HA AR = ZhTh HPHT 3 HPLT o
A& Prdx6 Hdo] F7F= ATKFig. 12).

] ] =
EolA WA oA &% Zhas)t HE
Bl

A A i APAEAA

8 ] Korean Med Rehabil 2020;30(1):1-12.
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Relative mRNA of Prdx6

0 T T T T
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Fig. 12. Effect of HP on the Prdx6 gene expression in muscle of
estrogen-deficient rat. HP: herbal prescription, Prdx6: peroxiredoxin,
NC: normal control, OC: ovariectomized control, HPH: OC+HP
200 mg/kg/day, par os (P.O.), HPL: OC+HP 40 mg/kg/day, P.O..
*p<0.05 vs OC.

A 24e] 27 Av= Yepdda HaEo, 5
&) o}2d #77] ool el Hghe: o) ~ER Aol

AfE o] Yepdth o2EZAE AFHoZ XA
xo] B35 AstaL 2+ adipokine S O ZA
A FEt olye} vt oZ %k 2 I FS AT
T Ut} o|=E=A0] ¥ A A interleukin-1©]
5381 vascular cell adhesion molecule-1, E-selectin
9 intercellular adhesion molecule-12] Zchdd-g 1A
3t G A7 M ol B AS AR
FA91” high density lipoprotein¥} WH3-5}o] Z# ~H|
E-2 o 2HZ38}A7]3L low density lipoprotein®] AJAd-ES
A5t AFHE BPE At FHAH S S
S Y F AP T3 o 2EZAL A o= I
BELE Aoz WFE YA Ca*' 9} K channel
o 283t3L 3 YA EZANA nitric oxide T2 =H]
stA| sted Fie FAAA Fhs oA, o]
gF 22 Al Foll i, Wl WE o] STl =
BTt d2ERAS E3 PP o|gEgoR ¢
Al w3 A7 A FAA 7 o E s,
e, HEsHoA deo|gads et By
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% PLO] SOk AAIE ) o] 5
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hormone-sensitive lipaseE 5314} epinephrine 2]
AL w3l aAE SR APLS Btk =3
Wik B AFsH(fatty acid-B oxidation)”} GO OE A
W22 FHE AT ol g AWFEES AA
< et A8 N E AbgRe] 18R]

WA ZoA A 2ERZANL ol=dde] o2A F8AE

Hlal FJatA| o] S == olfE AWalFrIE gtk
T3 estrogen receptor”F & F]= bone marrow stromal
cell line®l estrogens A 2jetd ZPIAE 315 A
Shat) ekl 2Hggto 2 SAAFHE A
Al FEEde S7MIA duA &HlE ST 53
E YeRH®? 7ol 22 giale} AdE]o] FEH2EHE
FTE5 JASH

£ AFol A= HPYF dl=EZA0] AgH
AT B ZHoNA Y A Ee A= g
sto vigE 9 AdaA] Agke] =83 S
ke AA|@Fol|A Y HPO §-87FsAS Hrkstaat
st 4 o 2EEA AFAECA ST AT
of thgk HPS] F3Fs AT A3 HP 4 65 § OC
T NCTl BIsiA 94 e Als 57 Eom,
HPHZ 3} HPLZ-2 OC<oll HIgl A|go] 2230t o
£ HiEo R JrERA Ay Ee] Z&A At
s A%k HPY| d3e Hrletaat skitk

Leptin ollu]#] #3324 o] FaAA=E 19940 2
A ob AR T o2 R v ol AA ek
ARE Wl Hgste] 25 il WEr7s &
ZZ8}3L acetyl-CoA carboxylase2] 32 BFad, x|
I, XA S AASta AR E S0,
& Aol J”l FEAI(Ob-RB)E= I ~ERFe]
glof wz} 2dHn d~E=Ado] AHE 79 leptin
TEA7F AAE T oA FAEA & A d"lo] F
7Vetoll = B3t | ~Eg ] 7FA o]3o H]vlo]
FidEe dolo® SHAT. AF A¥, AsE HP
+ Ad=EZlo] AFH IF 9 ZKolA] leptin LIS

o o oo

DGAT1+= Al U] 8 TG 442] 8 74=2 glycerol
phosphate pathway 9} 4~7%-2] 74| 3Z.2] monoacylglycerol
pathway©] PFA|2 A1 diacylglycerol 2} acyl CoA 2]
AL Fulste] TGE A4k, AF A3 Hp
= THAIENA DGATI 9] 2d& S7MIZAT. T2y
DGAT1 A7} IRt 5o &85 &< & o,
Z5ollA 2] DGATI &d Rlel thsll F7HAl A7}
gdas Zlo= grtEch

TNF-o= BITH|A Qla® A A3 AR Utk
TNE-o= ¢l&dol] 97k L5 42844 (GLUT4) S}
Q&Y 484 71%-1 (insulin receptor substrate 1, IRS-1)
o & TAAZ|AL IRS-1 ¥ TR =T Bolds
7Hzl FEAS] M-S SVINA el AsE
Wafgici. A3 Ay, dxEZzle] Agd Fe] &
oAl TNF-o W2 thzwtol] vls) 7H4stl o), HP
Fo] Al TNF-o Edolle Fako] itk

PPARs= APEALo] 731el tiAtoll A Fa3
< 3}+= nuclear hormone receptor superfamily©l] <53},
PPAR family member=+ PPARa, PPARy$} PPARS”}
Ao o]F PPAR HARIAE retinoid X receptor o
9} heterodimer= ©]50] 32 222 promotor T+
enhancer®l] EA|3}= peroxisome proliferator response
elementE QIA|SFL 2 FRxke] S 2ds) Yzt
T}, PPAR-y= HITE FE9] HALE HIAIA HITHS
S7MRIGE =3 2423 A lA At FE
7M7) 3L B-oxidation?} 22 ZXHAE B8l & FXIsk=
Aoz d#A Urt ol¢t A PGC-lat PPARyS]
co-activator 2 283}yl B E PO, webd Ay
AF 278 2X3H= PPARy 2HE-S X3t} Ag 4

7, HP= A 2=EZ27lo] 239 I Z5ollA PPARy
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Aoz AdE T3 A Bok olyg} EIAA 5
o] Aol Fart E & S Ao E AR ey
Zy A S0l et o ~EZA AFA BTt it =
3 o] XY= =] LUTh= A b kAo At 745
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o R WA Y AFolY FF AU A
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A 8 wRE 9771 Bad How Azhdnt

@ &2 1%

HP (14, 871, A&, 7714, A, Bis 58
FEZEYV) A 2EZA ARA A vX= A 2|
st FF o] GAE A|ASIA d2EZA A

7] ol
HA vk

2 HP= o|2=E=ZA0] AFH 3F 9] ZS5lA] leptin,
LPL, DGAT1, PGC-1a, NDH, FDFT1, LSS, PEMT,
Prdx6 & S7tol| foldt FaFs vHTh
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ol’fe] A3E F3shd, HPE v 24 5281
leptin, LPL, DGAT1, PGC-1o, NDH, FDFTI, LSS, PEMT,
Prdx6 TS S7M7)=T Fo3 A3E Bon o
A Aol 2 AR G Fof ojsEwAl
Ao g Q3| WAshk= 73d7] vHIvk HIRE S-S
Midshe E3hs el 4 9 2o Basknh o

o
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