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The Effects of Jwa Kum-Whan and Soo Ryeon-Whan
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ABSTRACT

Objectives : By examining the effects of Jwa Kum-Whan composed of Coptidis Rhizoma and
Evodiae Fructus by the ratio of 6:1 the effects of Soco Ryeon-Whan and composed of Coptidis Rhizoma
and Evodiae Fructus by the ratio of 1:1 on hyperlipidemia, the present study attempted to reveal the
change of effects based on the ratio of combination.

Methods : Jwa Kum-Whan and Soo Ryeon-Whan were injected to rats suffered from induced
hyperlipidemia, and then its influence on lipid. During the cultivation of hepatocytes, Jwa Kum-Whan
and Soo Ryeon-Whan were added to culture media, and the expression of the enzymes relevant to fat
metabolism of hepatocytes was examined.

Results :

1. Jwa Kum-Whan significantly decreased total cholesterol{Tc), triglyceride(TG), and
LDL-cholesterol(LDLc) of rats suffering from hyperlipidemia induced by high cholesterol diet. Soo
Ryeon-Whan decreased LDLc, but had no significant on Tc and TG.

2. Jwa Kum-Whan increased the expression of cholesterol esterase, LDL-receptor, diacylglycerol
acyltransferase (DGAT), acylCoA-cholesterol-acyltransferase (ACAT), peroxisome proliferator activated
receptor gamma (PPARY), peroxisome proliferator activated receptor alpha (PPARa) of cultivated
hepatocytes. In addition, Soo Ryeon-Whan increased the expression of cholesterol esterase,
LDL-Receptor, DGAT, PPARy, PPARa of cultivated hepatocytes, but had no significant effects on the
expression of ACAT.

Conclusion : Both Jwa Kum-Whan and Soo Ryeon-Whan were composed of Coptidis Rhizoma and
Evodiae Fructus, but the former is more effective in hyperlipidemia.
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1) 8% Z total-cholesteroldl| 7] x|+

8% % Tcltotal cholesterol)9] ¥3tg #ag
A3 1ZdLdE AEE AHold dixde BA
F Tce 12542 + 412 mg/dl. 2 AAAEE Ao
g ATl JF 6768 + 3.06 meg/dl Bk @A &

Al 7189 Hp<0.01). CR-EF 1 93¢ Tc &
10802 + 485 mg/dl. & WET visld #F24%
Al Z2H A1 (p<0.05), ol ¥lste CR-EF 2 &4
29 TcE 11886 t 514 mg/dl & thh #AsE
AL By FoAel fdrhFig. D).
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Fig. 1. Effects of Coptidis Rhizoma and Evodiae

Fructus on

serum total cholesterol in

hyperlipidemic rats.

The normal and control group were administrated
with saline.

CR-EF was administered for 4 weeks.

CR-EF 1. 200mg/kg(Coptidis Rhizoma: Evodiae
Fructus=6:1), p.o.

CR-EF 2¢ 200mg/kg(Coptidis Rhizoma: Evodiae
Fructus=1:1), p.o.

++! Statistically significant compared with normal
group(p<0.01).

* o Statistically significant compared with contro!
group(p<0.05).

2) @3 = HDL-cholesterolo] P& &
o uF

8% % HDLc(HDL-cholesterol)?] #3l2 #%

& A gixae) 83 F HDLew 2501 + 1.94
mg/dl. 2 HAALEE Held AT BE 3470
+ 173 mg/dL 2ok @ASA F7He R vH(p<0.01).
CR-EF 1 ¥d3¢] HDLc & 2781 + 202 mg/dL,
CR-EF 2 ¥4F& 2062 + 228 mg/dL & F 7
4 2% dzFo] vsiMe 894 5 HDLe &0l
oA Z7belE AgAELe Byeu 948 g
(Fig. 2).
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Fig. 2. Effects of Coptidis Rhizoma and Evodiae

Fructus on serum HDL-cholesterol in
hyperlipidemic rats.

The normal group(Normal) was fed on the
normal diet, and the others were fed on the
HC-2 diet.

The normal and control groups(Control) were
administrated with saline.

CR-EF was administered for 4 weeks.

CR-EF1: 200mg/kg(Coptidis Rhizoma: Evodiae
Fructus=6:1), p.o.
CR-EF2: 200mg/kg(Coptidis Rhizoma: Evodiae

Fructus=1:1), p.o.
++: Statistically significant compared with normal
group(p<0.01).

3) 3 = triglyceridedl "X = 4

83 F TGltriglyceride)?] W38 B3 7}
Z7e 84 F TGE 10107 + 414 mg/dlL =
g Aold AT HE 6680 + 346
mg/dL BTk dH A S Eoh(p<0.01). CR-EF
1 B494t9] TG & 8771 + 332 mg/dl. & Wiz
of mlatd  FAAUA  FHASA L (p<0.05),
CR-EF 2 %479 TG FFL& 9217 + 405
mg/dL 2 tETEF f93 Jolg Helx &gkt
(Fig. 3).
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Fig. 3. Effects of Coptidis Rhizoma and Evodiae

Fructus on serum triglyceride(TG) in
hyperlipidemic rats.

fed on the
normal diet, and the others were fed on the
HC-2 diet.

The normal and control groups(Control)
administrated with saline.

CR-EF was administered for 4 weeks.
CR-EF 1. 200mg/kg(Coptidis Rhizoma: Evodiae
Fructus=6:1), p.o.

CR-EF 2: 200mg/kg(Coptidis Rhizoma: Evodiae

Fructus=1:1), p.o.

The normal group(Normal) was

were

++. Statistically significant compared with normal
group(p<0.01).
* [ Statistically significant compared with control

group(p<0.05).

o B}

Tc, TG, HDLc
LDLc (LDL-cholesterol) 9}
TEH2HE ARG HoF dxT
LDLc® 8044 + 200 mg/dlL. & AAAZE 2o
BAEY T 2507 + 162 mg/dl Red 3 8 o4
T 7489 H(p<0.01). CR-EF 1 %<9 LDLc &
72.41 + 271 mg/dL, CR-EF 2 i  LDLc
T 7165 * 220 mg/dL2 dlETel] wlEhe] %94
AA A A (p<0.05)(Fig. 4).
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Fig. 4. Effects of Coptidis Rhizoma and Evodiae
Fructus serum LDL-cholesterol(LDLc) in
hyperlipidemic rats.

The nommal group(Normal) was fed on the
normal diet, and the others were fed on the
HC-2 diet.

The normal and control groups(Control) were
administrated with saline.

CR-EF was administered for 4 weeks.

CR-EF 11 200mg/kg(Coptidis Rhizoma: Evodiae
Fructus=6:1), p.o.

CR-EF 2. 200mg/kg(Coptidis Rhizoma: Evodiae
Fructus=1:1), p.o.

++! Statistically significant compared with normal
group(p<0.01).

* ! Statistically significant compared with control
group(p<0.05).
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1) Cholesterol esterase geneoll t©]3g+
|3

FF M X (hepatocyte) & i FstHA wfxe] CR-EF
17 CR-EF 28 #7}ste] wj<kst t38 RNAR S
cDNAAZ 2 Ax 183 hybridizationg A3}
o gened] Bdo A JTS DG A AN
th 272 logx{Cy3/Cyb) Hl&°] 0.152 + 0.011 214
¥)3lo), CR-EF 1 ¥ n]§°] 0301 + 0026

2 fF94el dR(p<0.01l), CR-EF 2 ¥4+ %
0226 + 0018 = fFstA  F7tatATHP<0.05).
CR-EF 1 R CR-EF 2 Y93 E5 Aol vls)

A} cholesterol esterase & o] 2 ®] 7t7io] HA g}
A =& FFIUHFig. 5).
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Fig. 5. Effects of Coptidis Rhizoma and Evodiae
Fructus on expression of cholesterol esterase gene

in hepatocytes.

CR-EF 1. 50ug/mL(Coptidis Rhizoma: Evodiae
Fructus=6:1)
CR-EF 2: S0ug/ml(Coptidis Rhizoma: Evodiae

Fructus=1:1)
p-value: Statistically significant compared with
normal group.

(. p<0.05 =+ p<0.01)

2) LDL-receptor gene®] W&o tjst

=R

i

LDL-receptor gene®] @@ g 93e Az
g+ A, AATY loga(Cy3/Cyd) Hl&S 0300 +
0.009 ¥29, CR-EF 1 oL 8l&

0.0128 AT Hste] Fo A UdA
(p<0.01), CR-EF 2 ¥9 7% 0343 =
A AA F 713 tHp<0.05)(Fig. 6).
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Fig. 6. Effects of Coptidis Rhizoma and Evodiae
Fructus on expression of LDL-receptor gene in

hepatocytes.

o) x|y g 97
CR-EF 1 50ug/mL(Coptidis Rhizoma: Evodiae
Fructus=6:1)

CR-EF 2: 50ug/mL(Coptidis Rhizoma: Evodiae

Fructus=1:1)
p-value: Statistically significant compared with
normal group.
(x: p<0.05 #*x*: p<0.01)

3) Lipoprotein lipase gene® & o
e o

7 Al ¥ (hepatocytes) ol 41 9]
gene WHE iy FgS
logs(Cy3/Cy5) HI &2
CR-EF 1 592 H&
2 $9FE 0126 =

lipoprotein  lipase
#HHY A, AT
0124 + 0006 %o,
°] 0.129 + 0.008, CR-EF
0.006 2 25 fo4deo]l

(Fig. 7).
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Fig. 7. Effects of Coptidis Rhizoma and Evodiae
Fructus on expression of cholesterol esterase gene
in hepatocytes.

CR-EF 1. 50ug/mL(Coptidis Rhizoma: Evodiae
Fructus=6:1)
CR-EF 2 50ug/mL(Coptidis Rhizoma: Evodiae
Fructus=1:1)

4)  Diacylglycerol  acyltransferase

gened| tish &

74 ¥ (hepatocyte) Al diacylglycerol acyltransferase
(DGAT) gene®] ¥do] ¢ g dd A,
HAAT9) 1ogaCy3/Cyd) Hl&©] 0748 + 0.023 Ud
H]sle], CR-EF 13 CR- EF 2 Boy BE fo ]”
AA F7stAh(p<0.01). %, CR-EF 1 &
§0°] 1695 + 0.159% ’E}iloﬂ v ske] 28] o]
7tstg i, CR-EF 2 ¥ 1210 + 0075 |9
(Fig. 8).
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Fig. 8. Effects of Coptidis Rhizoma and Evodiae

Fructus on expression of DGAT gene in
hepatocytes.
CR-EF 1. 50ug/mL(Coptidis Rhizoma: Evodiae
Fructus=6:1)
CR-EF 2: 50ug/mL(Coptidis Rhizoma: Evodiae
Fructus=1:1)

p-value: Statistically significant compared with
normal group
(*%: p<0.0D)

5) AcylCoA-cholesterol-acyltransferase
genedl ti3t I '

BT 4 £ (hepatocyte) ol A AcylCoA-cholesterol-
acyltransferase (ACAT) gene2] w&o} g <&
< #AI} A, ACAT gene HEAAHAM 4T
9] log2(Cy3/Cy5) ¥l&& 0.180 + 0008 ojlew,
CR-EF 1 $o{3& 0212 + 0006 22 #94 3l
A 53 2 (p<0.05), CR-EF 2 o7& 0193 =
0009 2 Ao vusgds o tar dEstde
U Fo42 Atk Fig. 9).
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Fig. 9. Effects of Coptidis Rhizoma and Evodiae

Fructus on expression of ACAT gene in
hepatocytes.
CR-EF i S0ug/mL(Coptidis Rhizoma: Evodiae
Fructus=6:1)
CR-EF 2: 50ug/mL(Coptidis Rhizoma: Evodiae
Fructus=1:1)
p-value: Statistically significant compared with
normal group.
(*1 p<0.05)

6) Peroxisome proliferator activated

receptor gamma gene] L& ot Gt

JF Al ¥ (hepatocyte)ol ] peroxisome proliferator
activated receptor gamma(PPARY) gene?] 2&ol
et gdae TR 43, LT logACy3/Cy5)
H]$& 0242 £ 0026 °lled, CR-EF 1 Fo+&
0334 + 0008 2 AMT wEsts FJAHUA 3
538t g o (p<0.01), CR-EF 2 Foi#ZXx (316 +
0.014 2 PPARY gene®] Z#o] Fo4 UA 2%
3} tH(p<0.05)(Fig. 10).
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Fig. 10. Effects of Coptidis Rhizoma and Evodiae
Fructus of PPAR(peroxisome
proliferator activated receptor) gamma gene in

on expression

hepatocytes.
CR-EF 1 50ug/mL(Coptidis Rhizoma: Evodiae
Fructus=6:1)
CR-EF 2: H0ug/mL(Coptidis Rhizoma: Evodiae

Fructus=1:1)
p-value: Statistically significant compared with
normal group.

(x: p<0.05 ++: p<0.01)
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7) PPAR alpha gene®l & o] o3}
=

i Al X (hepatocyte) | A peroxisome proliferator
activated receptor alpha (PPARa) gene o} &&el
g g B An, AT logl(Cy3/Cys)

H]&2 0196 + 0009 9o, CR-EF 1 ¥93&
0.353 + 0013, CR-EF 2 %o+ 0.243 £ 0.006 &
2 e vustyes W § 4% 2% PPARa
gened] W&o FAUA AF A THp<0.01)(Fig.
11).
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Narmal CR-EF1 CR-EF2

Fig. 11. Effects of Coptidis Rhizoma and Evodiae

Fructus on expression of PPARa gene in
hepatocytes.
CR-EF L
Fructus=6:1).
CR-EF 2: 50ug/mL(Coptidis Rhizoma:

Fructus=1:1).

50ug/mL(Coptidis Rhizoma: Evodiae

Evodiae

p-value: Statistically significant compared with
normal group.
(. p<0.01).
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EFE o] BR T AFEdn”

LRt wbe} 2 AEeA, FdA 2 o 74
QF Ql M@ REHO %S nsld, B AP
AME EeA B Fiaidkel 2A¥F F A
#ARA Toll tig TS AP EM HiH-H
K R EAS ARz .

A ¥Fo ohg LELACR-EF 1) 2 FHA
(CR-EF 2)¢] &3¢ AAY Zd, ££A/8& 200
mg/kg §FL2 4 FUN FAF F ¢, nFH 2
£ g2 4" aXY¥F  #FHY  total
cholesterol(Tc), triglyceride(TG) 9
LDL-cholesterol (LDLc) 59 8 nAEF AR
7} oAl AstE AT olof wisted FHiK Fo
€ LDLc F£¥2 AZAAHLY, Te, TG FTlv
oJgt Jggo] giow, olF F AWE BT ¥H
HDLe &l o8 B3kl AU ojst 7
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DAY Zo A £ELAS F& 2Rt vidEY
FHAL fog £35 Ho|7] ojHE S AAEsH,
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LDL-receptor,
acyltransferase  (DGAT),
acyltransferase(ACAT),
activated receptor gamma (PPARY),
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esterase, diacylglycerol
acylCoA-cholesterol-
peroxisome  proliferator
peroxisome
proliferator activated receptor alpha (PPARa) 59
WEo] 271519109 lipoprotein lipase & & o)
= s dFel fth. ACAT(EC231.26)0= &

1%
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FAaR, ACAT #d % zde 84 ¥ &
Eﬂ HES 2 73 8t Al %) 8} 2 2 (cholesterol
z7) 9= ACAT ¢d
a4t

homeostasis)®ll
o] 24" =4, PPARY ¥ PPARa:
Al 228 AATE A dAH U
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LDL*receptor, diacylglycerol  acyltransferase
(DGAT),
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peroxisome  proliferator  activated
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receptor (PPARY),

proliferator activated receptor alpha (PPARa) &

gamma peroxisome
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DGAT, PPARY, PPARa 59 #d& F7HNz 2
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