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Effects of Extracts of Coptis japonica on
Lipid Metabolism in Rats

Yong-Soon Chai,* Young-ll Lee and Sang-Young Lee

Division of Food and Biotechnology, College of Agricultural and Life Sciences,
Kangwon National University, Chunchon 200-701, Korea

Abstract — Coptis rhizoma was extracted with methanol or hot water. Methanol extracts
had higher berberine content than water extracts, whereas the contents of Ca, Mg. Zn and K
were higher in the water exiracts. Rats were fed on the purified diets rich in 0.12% cho-
lesterol only or supplemented with 0.5% of each extracts for four weeks. The concentration
of total serum cholesterol was significantly lower in the rats given the exiracts, irrespective
of the extractants. Although the concentration of serum HDL-cholesterol was comparable
among the groups, the ratio of HDL-/total-cholesterol was higher in rats given the extracts.
The concentration of serum free fatty acids and ketone body were significantly elevated in
rats given the extracts. On the other hand, the extracts supplements significantly decreased
- the contents of liver cholesterol and triacylglycerol. The amount of fecal bile acids was mark-
edly higher in rats given the extracts. especially in those given water extracts. The results
show an effective hypocholesterolemic action of Coptis rhizoma and it seems that the lower
concentration of serum and liver cholesterol is resulted from the increased fecal bile acids in
rats.
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Table I. Composition of experimental diets (g)

Ingredients CON WE MeOH
Cholesterol 1.2 1.2 1.2
Choline bitartarate 2 2 2
DL-methionine 3 3 3
Vitamin(AIN-76) 10 10 10
Mineral(AIN-76) 35 35 35
Cellulose 50 50 50
Corn oil 100 100 100
Corn starch 150 150 150
Protein 200 200 200
Sucrose 449 444 444
Extract powder 0 5 5

CON. control group: WE, group fed water ex-
tract: MeOH. group fed methanol extract.



o £EE 23°C o, 124 HHog A5
ASS ST AY/IVES B L ARE AR
AEE o). HoldfF 2 AFF7MEE vl 29
ujic} 233t} Algriziel g8 d H 12400 A
Al & oA 1040 dFEAstd dAg A
o}, Ao 3087 4ALd WRsle gilEel st
AL Aglen] 714& HEdo 44 742 ¥
FRAE. Bue A8 7iA] 3FF 2¢ 5
AFH st FAA R AEZ ALSBRT
AlgeY - gy =2 2~H E(Z 2H E-en-
zyme®, ok, A€), HDL-Z8 28 & (3
d Z2ElA, ofitAlek, A ), triacylglycerol
(Cleantech TG-S®, o}tAlek, A1), A=A
(latroset PL-E(OM)®. latron Co.. $72). £¥
AFAH(NEFA kit-U®, Q2AHA}, 9X171) . GPT 2
GOT (Embiel GOT - GPT test®, F413]A} <iu)
o #¥A]), Glucose(GLUCOSE-enzyme®, o}
AR e 42 A SH Y wek Ea
Hell wiel ZAsi9ict. €3F A= William-
son $'99 gamubde] wel 2Fsc. BaS
S2EALE t-butanol: H02 F&811” 23380tk
(Bile acids Diagnostic Kits®, Sigma, vl=). 3t
A% AWAL Folchd®o2 #2389 Sperry-
Webb.” Fletcher.” Rouser S29] uhdo) ula}
Z2HE, FARNA, ARAFE B4 484
= ANOVAY] alste] folAds AAsty, 2zt

£9)7H= LSD2 #4359l

¢

rio

UHME O|d[3, berberine &2 Y XWAR

Table II. General compositikon and berberine
content of the extracts (%)
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73 9tk K, Mg, Ca, Zne WERs v]st @
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Table III. Mineral composition of the extracts
(mg/100 g)

Water Methanol

extract extract Water extract Methanol extract
Moisture 51 5.1 Fe 0.96 0.85
Ash 6.9 1.1 K 805 57.3
Nitrogen compounds® 62.3 454 Mg . 215 0.9
Ether extracts 0.2 5.1 Ca 269 24
Non nitrogen compounds 255 433 Cu 0.22 1.78
Berberine” 21.9 25.2 7n 26.1 1.45

*nitrogen” coefficient: 24. "The mean of du-
plicate analysis by HPLC.

The value are expressed as mean of triple
analysis by AAS.
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Fig. 1. Concentration of serum total cholesterol
in rats fed the extract. CON, control group: WE.
group fed water extract: MeOH, group fed meth-
anol extract. **Different superscripts show sig-

nificant difference at p<0.05.
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Table IV. Concentrations of serum lipids in rats fed the extract (mg/100 ml)

Groups HDL-C HDL-C/TC(%) TG PL Glucose
CON - 45.7+7.62 45.3+9.63° 1722+ 9.84 150+11.7 1604173
WE 51.3£5.73 55.67.00*" 152.8+ 9.21 139+ 5.6 158+13.0
MeOH 48.8+5.54 56.8+6.00" 160.8+21.91 140+12.0 157+£14.3

Mean+S5.D. of six rats. TC. total cholesterol: HDL-C, High density lipoprotein cholesterol: TG, tri-
acylglycerol: PL. phospholipid. *"Values with different superscript letters are significantly different
(p<0.05). See the Table I for the other abbreviations.

Table V. Concentrations of serum free fatty acids and ketone body in rats fed the extract

NEFA Ketone body (nmole/ml)
Groups
(peg/D B-OHBA Acetoacetate Total
CON 811+49* 71.0+4.0 387+20% 45920
WE 908+49" 75.4+6.2 449+20° 528+23"
MeOH 905+63" 754447 453+£23° 52920

MeantS.D. of six rats. NEFA. nonesterified fatty acids: B-OHBA. B-hydroxybutyrate. *"Values with
different superscript letters are significantly different (p<0.05). See the Table I for another ab-

breviations.
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Table, VL. Concentrations of fiver lipids in rats fed
the extract (mg/g)

Cholesterol  Triacylglycerol ~ Phospholipid
CON 3.240.13° 12117 32.2+3.1
WE 2.120.11° 8.01+0.84° 27.0%5.9
MeOH  2.1%0.10° 8.4+1.39° 29.4+1.9

Mean+S.D. of six rats. **Values with different
superscript letters are significantly different
(p<0.05). See the Table I for the other abbrevi-
ations.

{ umol / day )
g
»

CON WE MeOH

Fig. 2. Concentration of fecal bile acids in rats
fed the extract. CON, control group: WE. group
fed water extract: MeOH, group fed methanol ex-
tract. **“Different superscripts show significant
difference at p<0.05.
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