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Effect of Hot Water Soluble Extract from Eleutherococcus Senticosus and
Dietary Carnitine on the Lipid Metabolism and

Antioxidant Defense System of Rats on Hypercholesterol Diet
Rhie, Seung Gyo' - Won, Hyang Rye
Department of Food and Nutriton, The University of Suwon, Korea"
Department of Food and Nutrition, Sangji University, Wonju, Korea

ABSTRACT

This study investigated the synergy effects of hot water soluble extract from
Eleutherococcus senticosus and dietarty carnitine on the lipid metabolism and antioxidant
defense system of rats on hypercholesterol diets. Sprague-Dawley male rats were fed
either a hypercholesterol diet with water or a hot water soluble extract from
Eleutherococcus senticosus and dietarty carnitine. The experimental groups consisted of
the control group (CO), the group supplied with hot water soluble extract from
Eleutherococcus senticosus(ES), and the group supplied with hot water soluble extract
from Eleutherococcus senticosus and dietarty carnitine(ESC). Eleutherococcus senticosus
was extracted, made into 0.5% solution, and fed to the ES and ESC groups. A 3%
carnitine diet was supplied to the ESC group. Hypercholesterol diets contained 18% beef
tallow and 5% cholesterol. After 4 weeks of administering these diets, serum and liver
were obtained and the level of serum lipid and the activities of GOT and GPT were
measured. In addition, the level of liver lipid and TBARS and the activity of GSH-Px
were measured. The results were as follows: 1) Weight gain and FER in the group
supplied with hot water soluble extract from Eleutherococcus senticosus and dietarty
carnitine(ESC) was low significantly(P<0.05). 2) In the groups supplied with hot water
soluble extract from Eleutherococcus senticosus(ES) and the group supplied with hot
water soluble extract from Eleutherococcus senticosus and dietarty carnitine(ESC), total
serum cholesterol levels were both significantly low (P<0.05,P<0.01). 3) Serum GOT
activity was significantly low(P<0.05) in the group supplied with hot water soluble extract
from Eleutherococcus senticosus(ES) and in the group supplied with hot water soluble
extract from Eleutherococcus senticosus and dietary camitine(ESC). There was no difference
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between serum GPT activity in the control group and the groups supplied with hot water
soluble extract from Eleutherococcus senticosus or dietary carnitine. 4) Liver triglyceride
was low (P<0.05) in the group supplied with hot water soluble extract from
Eleutherococcus senticosus and dietarty carnitine(ESC). No difference was observed in
other lipid composition, TBARS level, and GSH-px activity in liver between the control
group and the experimental groups. In summary, the effects of hot water soluble extract
from Eleutherococcus senticosus and dietarty carnitine on the lipid metabolism and
antioxidant defense system (such as weight gain, FER, total serum cholesterol and liver
triglyceride) were low when Eleutherococcus senticosus and dietarty carnitine were

supplied simultaneously.

Key words: Eleutherococcus senticosus, dietarty carnitine, lipid metabolism, antioxidant

defense system
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Table 1. Composition of experimental diet(g/kg)
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Ingredients CO ES ESC
Starch 509.45 509.45 506.45
Casein(>85%) 200.0 200.0 200.0
Beef tallow 180.0 180.0 180.0
Cholesterol 100 10.0 10.0
a-cellulose 50.0 50.0 50.0
Mineral mix (AIN-93) 35.0 35.0 35.0
Vitamin mix (AIN-93) 10.0 10.0 10.0
L-cystine 1.8 1.8 1.8
Choline bitartrate 2.5 2.5 2.5
Sodium cholate 1.25 1.25 1.25
Carnitine — —_ 3

Y CO: Control Group, ES: Eleutherococcus senticosus supplemented group, ESC: Eleutherococcus senticosus and

carnitine supplemented group
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HygFo| FAAY, HDL-ZF3~HE7 LDL-
Fe 2882 d2ET AL 5 FEE
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Table 2. Final body weight, weight gain, food intake, fluid intake and FER

Final body weight Weight gain Food intake Fluid intake 1
Group FER
(g) ® 9] (ml)
co 359.28+24.14 136.71£19.34 555.65+32.20 59.75+ 4.88 0.240.07
ES 352.82426.26 128711872 532.75+32.61 59.26+16.20 0.23+0.09
ESC 316.84+24.84 102.42321.36™ 530.68+26.71 58.21+12.81 0.18+0.07"

All values are mean *+ SE of 8 rats per group
YFER: weight gain/ food intake

**Significantly different from control group at p>0.01 by Student’s t-test

Table 3. Concentration of Serum Total lipid, Triglyceride, Total cholesterol, HDL-cholesterol and LDL- cholesterol

Group Total lipid Triglyceride Cholesterol i
Total HDL LDL
Cco 315.28+25.01 91.54+14.50 81.28+11.9 30.48+8.08 32.49+13.60
ES 302.02+28.71 88.24+17.62 7431+ 9.98" 31.42+8.62 31.68+ 8.72
ESC 280.94+26.68" 89.64+16.78 70.78+ 9.82" 29.48+8.79 32.92+ 7.69
All values are mean + SE of 8 rats per group
YLDL-cholesterol : Total cholesterol - HDL cholesterol - TG/5

*Significantly different from control group at p<0.05 by Student’s t-test
**Significantly different from control group at p>0.01 by Student’s t-test
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4% A3} [14CI0leater} 7] AAHZ ] {FU&
ol 35% ZUEEEn [l4CIEE=EEo)
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T4& vHEA B3n o= Fl2Ydoe] 71&3 o)
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Table 4ol Ao B2 A GOTS GPT
o] 8457k Vel At GOTY 848 EST#
ESCTolX fodtA A el ou(P<0.05),
GPTS) AL AHT Atole) FojAde] velA
Btk ol MNertE E45EE T4
7159 ME NHs4dE RYFeE AL BRoR
tilzdd Huld ©E Asade Bolx o
steh. T FYEE HIFIAY e X Aol
& Fo2A4 o Y &S APAA A%
AF7 B3] A= YTHOh et al. 1990;
Pard et al. 1994; Sachan - Mynatt 1993). = gluten
o]t} camitine, asparagine F7}4lo] Fo] <)
AFE ZZAA A oM ELHIIo=E A
Ao 2A £HE slardta dJoh 7 4
TFoA ZH7tE dF FE2E F97F 84
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T 71F Aoy sHELAERE 71E JheA
€70 F U Aem 2o

Table 4. Serum glutamic oxaloacetic transferase
(GOT) and glutamic pyruvic transferase(GPT) activity

Group GOT@IU/m) GPT(IU/ml)
co 64.15£5.42 38.02+4.69
ES 58.17+4.65" 42.17+7.18
ESC 52.92+6.48 34.82+4.25

All values are expressed as mean +SE
*Signiﬁcantly different from control group at p<0.05 by
Student’s t-test

4. Zte] EX|Y, SEXY, SEULHE
TBARS £~Z1} GSH-Px2| &M
dzTH 7RI 44 FEE F9F T
of FAW, F4A%, F ZH2HE, TBARS
(thiobarbituric acid reactive substance) G
GSH-Px (Glutathione peroxidase)2} A& Table 5
s Bk
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Table 5. Concentration of liver total lipid, triglyceride, total cholesterol, TBARS and GSH-Px activiry

Total lipid Triglyceride Total cholesterol TBARS GSH-Px
Group (mg/g of wet (mg/g of wet (mg/g of wet (mg/g of wet (nmol/NADPH/min/mg
liver) liver) liver) protein)
(60) 64.51+7.47 31.38+2.86 6.70+2.43 7.65+0.68 7.31£0.70
ES 63.26+8.24 28.75£3.62 6.84£3.16 7.48+0.72 7.16£0.62
ESC 63.12+8.72 26.10+4.21" 6.18+2.87 7.24+0.67 7.26+0.87

All values are expressed as mean +SE

*Signiﬂcantly different from control group at p<0.05 by Student’s t-test
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7b 22 Ao g JETthP<0.05). 1 9 thE A
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