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Effect of Gamisamul-tang on hyperlipidemia in Ovariectomized Rats

Young Sub Jeong, Kyung Hwa Kang, Kyung Chul Kim, Yong Tae Lee"

Department of Physiolegy, College pf Oriental Medicine, Dongeui University

Eftect of Gamisamul-tang(GS) on body weight, uterine weight, splenial weight, serum and estrogen receptor- «
(ER- a) in kidney were investigated in ovariectomized(OVX) rats. Female Sprague -Dawley rats with a body weight of
220 g were undergone ovariectomy or sham operation. The ovariectomy caused significant decrease in serum levels
of HDL-cholesterol and in uterine weight compared to those of sham-operated animals. while caused significant
increase in serum levels of total cholesterol, LDL-cholesterol, triglyceride, body weight and in splenial weight. In
contrast, administration of OVX rats with the GS significantly elevated serum levels of HDL-cholesterol and uterine
weight, but significantly depressed serum levels of total cholesterol, LDL-cholesterol, triglyceride, body weight and in
splenial weight. ER- a localized in the kidney vesse! endothelial cells and its expression was increased by ovariectomy
and decreased by administration of OVX rats with the GS. Our results suggest that a possible protective effect of GS
against hyperlipidemia in postmenopausal cardiovascular disease and GS increase the estrogen-estrogen receptor

complex in the kidney vessel endothelial cells.

Key words : Gamisamul-tang(JinskP445:8), ovariectomized(OVX) rats, ER- ¢, estrogen-estrogen receptor complex.
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Table 1. Prescription of Gamisamul-tang(GS)

g8z 3 E EE()
RipE Rhizoma Rehmanniae 4
BE# Radix Paeoniae Lactifiorae 4
n 5 Rhizoma Cnidii 4
E B Radix Angelicae gigantis 4
A ¥ Radix Ginseng 4
REH Fructus Evodiae 4
X B Fructus Zizyphi Jujubae 8
4 ¥ Rhizoma Zingiberis 18
® 8 48

2 SEH JdaFEA

UYPEES NS 200 g NSl Sprague DawleyA| 813 &
A KBS ESHE], SH=)E Feldlel THAIR(UY gt
§ AEEEE, JUFAXIE S B2 S50] S30lHA
AP BHE@E: 2012 T, BE: 40~60 %, PES: 12 ByE
light/dark cycle) lofA] 27 @R & Aol ARBIIA=t
Ketamine (F812t8l, Korea)7t Rompun (8101 2] 01213 AL,
Korea)g. Efsi viF6ll BREE ANSE F JHGIRE
(OVX)3h} SRELYIRREE MEEUE 5o (OVX+GS)2 SIKE i
B3l #EEFHE (Sham)2 SIS QIS & BolsiCt F
& 4 F09 FE71E /K & 2 HEo) AEsIHn

3. A9 =A

1) BF5FAY : 4719 Aol w2} ZAT F 108 20!
5128 SFUZIAR| 71 X1 round flaskolA] 5000ccO] MK
9 gbl 2RI7HEQT VI A ZELT, 1 NS rotary evaporator
E 7% 53510} 800 cc HYS SN2 AR TSIEA F
TEo] Zdd] AW WEEHA ol ASIIKL 100 g B 1 o
BAEE FrRosIHt

2 BZAFAK - A7) A 108 28 5128 A9 ST
SYUSHA 71EFESH & 1 o8 S 2000-2500 rpmoiA] 158:7¢
A Belolo] 459 E X8l BUE dict 2ug 248
o 70CoA W& HBIIAT7T AF A" Hejrldsol 5o
I deiolA tiA] ofsle] BAFANCE ARBsIen, &
AFARE 783 Que/13]/19) WY 2F 240 HAGHKACE

4. ASH AZ3 v1gY FAHS

Tatl7| s & F 2,4, 6 H 8 Fol] AFT AR
AFE ZHOKIIL, A3 B89 A HYY F7F0 2 F
9 4 F T B4FA 1 F Fol BIES A/sle] I&6A 4
g eE gAag Mol W & niE FHFsITh

5 g R A
A2 SFE 12 A1 0]4} HAAY] £ 71 ether 7IH
AZ1 HABASI] EAS AFHGIROH A0l 308 WA

% AAMEZ|7|(IEC Centra-8R, US.A) 2500rpm oj4] 20827t &
dEzisid). 23g 2% & ATl dE HEsiHrizt

Z30)) ARSI [ & total cholesterol, HDL-cholesterol,
triglyceride E}F2 HH& kit (ASAN Co. Korea)Z A3
spectrophotometer (UV-160A, SHIMADZU, Japan)E &H%TE
&8sl AKGIAck. @3 &  LDLcholesterol IR
Friedwald®} & 01831l IEE R HH3INCE

LDL - cholesterol= (total cholesterol) - (HDL-cholesterol) - (triglyceride/5)

6. A1A+ Estrogen receptor-a (ER-2)9) W XX S8t @it

HAZZ SIS FEES ol & a2l ¢ & 95T 10 mM
sodium citrate buffer (pH 6.0)0] 5 27} A2IGIPL o1 3%
methanolic hydrogen peroxideoi 30 83t A0 X218IH 2
™ Santa Cruz Biotechnology Inc.9] anti- ER-2 & 50:1%2 345}
o] 4T &A0IA] 16 Al EQF ¥ISA17iT). PBS (phosphate-
buffered saline, Sigma)=. A|&18l1 biotinylated anti-rabbit IgG
(Vector Lab., PK-6101)& A 204 30 £ & ¥ksAIzeH
PBS M& 3 ABC kit (Vector Lab,, PK-6101)0] 4204 60 ¥
7V Wi2A1ECE tHA] PBSE A& % DAB substrate kit (Vector
Lab., SK4100)= 420l 5 £7F wHX|ZT) A7) A8 Wi
£ UAIBIA4] 10% BSA/PBSE AZi5hl SYUSH HECE A
AT A ETOE A%ich

7. EARZ

HH BA + FEXE UERMIROH, BT {9
42 Student's t-testS 0|83l BHFIA L, p ghol 0.05 [Tk
o FOBE RAeE THINek

a2 %

1. &9 H3l

HAE OVXQ] HSF Shamol BISIA XS E7171 YRS
0}(p<0.001), OVX+GSQ AL OVXol 8|5l AFH 3= Lieht
Al QL [POVXHGSY AT PRDIKIE ¥H3lE Holx| ¢
AUTKFig. 1).
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Fig. 1. The changes of body weight(g) on ovariectomized and
sham-operated rats. Values are means:SE. for 8 animals/group. Sham © a
group of sham-operation. OVX : a group of admission saline after ovariectomy 4
weeks. OVX+GS : a group of admission gami-samultang after ovariectomy 4
weeks. [P-OVX © a group of saline (p. dunng 1 week after ovariectomy 4 weeks.
IP-OVX+GS: a group of gami-samultang 0. dunng 1 week after ovariectomy 4
weeks. *: Stafistically sigmificant as compared with Sham (™ : p( 0.001)
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AH20] BAHE OVXE Shamol] Hsled 0.38~0.39 g0 §9)
HAE Z4a(p<0.001)E UERIAIL, OVX+GSE OVXoll ulsk
0.01~0.03 g} SMUE E7Hp<0.05)8 VIERARITHFig. 2).
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Fig. 2. The weight changes of uterus on ovariectomized and
sham-operated rats. Values are meansSE. for 8 animals/group. * :
Statistically significant as compared with Sham (** : p{ 0001). # : Statistically
significant as compared with QVX (# @ p¢ 0.05). ip. © intraperitoneal injection
duning 1 weeks after ovariectomy 4 weeks.

H) &Y BAlE OVXE Shamol BI5kd 0.12~0.2 g9 FalX
A S7HPp<0.005, p<0.001)E LIERAL, OVX+GSE
ARG Z 204 OVXoll 15k 019 g SAEUE F7Hp<0.001)
£ UEMATHFig. 3).
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Fig. 3. The weight changes of spleen on ovariectomized and
sham -operated rats. Values are means=SE. for 8 ammals/group. * :
Statistically significant as compared with Sham (™ p(0.005, = p¢0.001). # :
Statistically significant as compared with QVX (### : p¢0.001). ip. - intraperitoneal
injection during 1 weeks after ovariectomy 4 weeks.

3. M £ total cholesterol E2FO) W3}

A W total cholesterol H&FQ] W3l OVXE Shamoil H]
8l 4 F AFEAT 2ol 263 mg/dY 7Y Ye &7
(p<0.05)Z H9lCm, OVX+GSe 4 7t AT RS 429 &
ZEASE AQ0)A] OVXoll Bl8lod 36.1 mg/dl, 24.6 mg/deS) &
AEUE ZBLE LVIERARITHFig. 4).

4, ¥ & HDL-cholesterol §H2k0] ¥ 3]

@& 1 HDL-cholesterol k9] ¥ dl= OVXE Shamofl vl
5l 2 9} 4 F BATROE ZR0f 181 mg/de, 132 meg/ deS
SO QU= ZAp<0005, p<005)E B Om, OVX+GSE 2 77}
ATEAT AL BAFAL § A 0l4] OVXoll Blsld 3.8ng/

9] -

dt, 59 ng/ A9 RALYE E7Hp<0.05) LIERAUTHFig. 5).
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Fig. 4. The changes of total cholesterol on ovariectomized and
sham-operated rats. values are means=SE. for 8 animals/group. ™
Statistically significant as compared with Sham {*: p{0.05). #: Statistically significant
as compared with OVX (# p{0.05 ### p<0001). ip. intraperitoneal injection

during 1 weeks after ovariectomy 4 weeks,
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Fig. 5. The changes of HDL-cholesterol on ovariectomized and

Sham

*

sham-operated rats. Values are means:SE. for 8 animals/group.
Statistically significant as compared with Sham (*: p<0.05, ™ p<0005). #: Statistically
significant as compared with QVX (#: p<Q.05). ip: intraperitoneal injection during 1
weeks after ovariectomy 4 weeks.

5. [1#§ & LDL-cholesterol gZro} 3}

@3 Wl LDL-<cholesterol H2}9] ¥H3h= OVX:= Shamol] H|
3l 4 3 APEAS A0 367 mg/dtS) AN e Bt
(p<O.001)E B2, OVX+GSE ¢ U F7Foie 428 &
ZFEARBE FRolA] OVXoll BIgld 303 mg/de, 24.1 mg/deSl =
oA = TA(p<0.005, p<0.001)Z VIERHUTHFig. 6).
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Fig. 6. The changes of LDL-cholesterol on ovariectomized and
sham-operated rats. Values are meanstSE. for 8 animals/group. * -
Statistically significant as compared with Sham (** : p<0001). # - Statistically
significant as compared with OVX (## : p0005 ### : p0001. ip
intraperitoneal injection during 1 weeks after ovariectomy 4 weeks.
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6. [ & triglyceride W W3}

EH U triglyceride B2}0] W3k= OVXE Shamol) HIGHH
4 I ZTEAS F2G BYFAR B0l 256 mg/de, 323
mg/dedl RAY UAx B7Hp<0005, p<O00)E RASH,
OVX+GSE 4 FF FTEAE F29 BAFAR F0l4
OVXoll HIBKY 276 mg/dl, 355 mg/dt] |AHJUE Lo
(p<0.05, p<Q.O0N)E LIERARACKFig. 7).
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Fig. 7. The changes of triglyceride on ovariectomized and sham
-operated rats. Values are means+SE. for 8 animals/group. * : Statistically
significant as compared with Sham (™ : p(0.005, ™ p{(0.001). # : Statistically
significant as compared with OVX (# : p(005 ### @ p(000L). (p.
infrapentoneal Injection during 1 weeks after ovariectomy 4 weeks.

7. A&} Estrogen receptor- o (ER-o )9 WX Z|3|5HE @zt

RIEg ol 4] ER- ¢ O] WS S AjEAlolA] 8 ER-
o o] oft Hekg0] OVXE Shamej HIGI] HX} Z7161
I OVX+GS= OVXoll B8l ®xE Z28KACHFig. 8).

Sham

2 weeks - OVX gl 2 weeks - OVX + GS
4 weeks - OVX § 4 weeks - OVX + G§
P -OVX

oalP Ovx + 6S

Fig. 8. Immunoreaction for ER-a in the kidney of ovariectomized
and sham- operated rats. immunoreaction for ER-« observed mainly In
nucleus and cytopiasm of kidney vessel endothehal celis. Bar, S50um. Note, marked
decreases of ER-a immunoreaction in the ovariectomized rats. Sham : a group of
sham-operation. OVX : a group of admission saline after ovariectomy 4 weeks
OVX+GS : a group of admission gami-samultang after ovariectomy 4 weeks. IP-OVX
- a group of saline 1p. dunng 1 week after ovariectomy 4 weeks. IP-OVX+GS: a
group of gami-samultang tp. during 1 week after ovariectomy 4 weeks.
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OVX: Shamo] Blgld [|AMIE &7 UERIRQU,
OVX+GSt= F7EA 2 Fol 44 Uehieu fad2
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€ tofal cholesterol, LDL-cholesterol, triglyceride®| 8l4E &
o UA T4A1312m, HDLcholesterold] ke {914 QA
ZE7HIFCHFig. 4,56,7). SASioIA BHls = FEEEQ! estrogen
2 od9 27} HE 9 wekg EA7IH, AZY JEE Yo7
a3 Jug FEA &l 2P o s S99l A
o Wik doick FHFA oA estrogendl ZHET7|1HE THE
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£ E7FIth FREE O steroid2 &3 RS @alo]] 9
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