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Abstract

This study evaluated the hypolipidemic effects of Eleutherococcus senticosus combined with several oriental medicinal
herbs. In addition, it addressed whether consuming a diet of healthy food along with a daily supplement of this composite
could affect the health status of individuals suffering from diet-related disease such as obesity and hyperlipidemia. The effects
of the combined medicinal herbal extracts(MHE) extracted with hot water on reducing serum lipids and improving blood
parameters were examined in rats fed a high-fat diet for 5 weeks. Sprague-Dawley rats were randomly assigned to 4 groups:
basal diet only(BDG), high fat diet without MHE(FCG), high fat diet and 10% MHE(F10E) and high fat diet and 20%
MHE(F20E). Serum lipid contents and blood variables were examined after the experimental period. The results of were
as follows. The hematological data for the 4 groups were similar indicating no significant differences. There were moderate
level of serum GOT activity in the FIOE and F20E groups as compared to the FCG group. Total cholesterol, LDL-
cholesterol, triglyceride in serum and the atherogenic index were remarkably reduced in the MHE-supplemented groups as
compared to the control group. However, FIOE and F20E groups had significantly higher HDL-cholesterol levels than the
control group. These results imply that combination of several medicinal herbal extracts could be used to reduce of serum
lipid concentrations. The data from this study will be used as basic information with the field of functional food research
to address how we can apply oriental medicinal resources to foods. Such research currently drawing considerable attention
world-wide.
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54 1 E 7R 7}*1 2719 3,000 g( 500 g, Evll 500 g,
7] 2,000 g), Al o 600 g, Z+ 100 g, A4 600 g, &
500 g 2 J\Eﬂ ol 150 g= B a1 IEER7]A A7 T8
o8 FEIUT & AP A AT SR, FE
3l FEESHE SUITHEA: 7198/ 43S 40-2006-
0017338). A& F2HS WX Z AFH3 F 3,000 pmZ 15
B2 QAR st AL E=(CCA-1100, Tisin, Seoul, Korea)
A& AF 24 BE2 W50 AEE ARESIAT.
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Table 1. Composition of experimental diet

M BDG” FCG®  FIOE®  F20E"
Starch” 22.68 21.34 21.34 21.34
Wheat-powder® 22.68 21.34 21.34 21.34
Sucrose” 20.18 18.26 18.26 18.26
Corn oil” 2.14 3.64 3.64 3.64
Beaf tallow” 4.28 10.94 10.94 10.94
Casein'” 20.18 16.62 16.62 16.62
Cellulose'" 4.60 4.60 4.60 4.60
Mineral mixture'?  1.41 1.41 1.41 1.41
Vitamin mixture”?  1.85 1.85 1.85 1.85
MHE'* - - 10% 20%

) BDG: Basal diet group, ? FDCG: High fat diet control group,
¥ F10E: High fat diet+extract powder 10%,

Y F20E: High fat diet+extract powder 20%,

> Starch; Woo-li food, Korea, Wheat-powder: CJ Food, Korea,
? Sucrose: Sigma Co. Ltd, USA, 8 Com oil: CJ Food, Korea,
?) Beef tallow: Lotte Samkang, Korea,

"9 Casein: Naarden Agro products BV, Holland,

'Y Cellulose: Sigma Co. Ltd, USA,

2 AIN-Mineral mixture: ICN Biomedicals, Germany,

' AIN-Vitamin mixture: ICN Biomedicals, Germany,

'Y MHE: Medicinal herbs extracts.
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CBC tubeol] 2 mE FH3lx, U= YA} E2](US-5500CF,
Vision, Korea)dtq @3S £2|3 & —80TCoA Yer A3}
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5) EHEH
(1) sty 24

WBC, RBC, Hct, Hb ¥ MCV, MCH, MCHC+ A}H58417]
(Advia 120, Bayer, Japan)E ©]|-8-3l>] #2935 3, Iymphocyte

—6/] ' E:’:l’%z:ﬂ * ]5]1]'*031]

A F FeEA|

= Turk solutions ©]8&3te FMel & FL2E 3 &

percentage® FA| I THY.

@) BaEol ANsIEE B4

Z 22 biuret method W&ol 2]3] TP kit(Total protein
reagent, Bayer, USA)E ©|-&38t FASES I ] +
AFE-E-A3 7] (Advia 1650, Bayer, Germany)& o] &30} 52
TG, 489 =T bromeresol green-Doumas methol
o] 2]} albumin kit(Albumin reagent, Bayer, Germany)Z ©]-8
ted 3SHE-S FAAAZ T AFEEA71(Advia 1650, Bayer,
Germany)2 #4181 0 w™® & W2 242 azo reation Yz
o] 2]&} Kit(Total bilirubin reagent, Bayer, Germany)Z A}-8-3}
of A7l B ZFE27](Advia 1650, Bayer, Germany)=
FEE T

Creatinine 5 5=% creatinine2 48] &4 pocrote 2}
FABEES Yo SRS Sk w2 7T
t}. o|uf A}-8-3} kit Crea(Boehringer Mannheim, Germany)©]
. AFE-5-417)(747, Hitachi, Japan)Z 273813 2™®, Uric acid
55 +F PAP methodo] ™e} kit(UA, Boehringer Mannheim,
Germany)®+ A& 541 7](747, Hitachi, Tokyo, Japan)E 53l &
A gabswE T

Blood urea nitrogen(BUN)®] &%=+ kinrtic UV testel] w2}
urea kit(Bodhringer Mannheim, Germany)®} Alg-w-27](747,
Hitachi, Japan)E %5 =735 1™ alkaline phosphatase
(ALP) ‘%= AMP bufferg ©]-83}= IFCC methodol| 2|3}
Kit(Alkaline phosphate reagent, Bayer, Germany)E ©|-8-3}<
S A7) 1L AHEE-A 7] (Advia 1650, Bayer, Germany)Z &7
S

3HH | 717] %S HI3h= glutamic oxaloacetate transaminase
(GOT) TEE A 39 GOT F&2 = aspartic acid®} «
-ketoglutaric acidt= oxaloacetic acid$} L-glutamic acid= ¥ 3}
Htt THA| oxaloacetic acide= &R 4 NADHS] EA 8ol A
MDH 2H-© 2 malate”} A4 = =H], NADH7} NAD' & 43}
d o 340 ol A FFES] HAE S8 F=E T
oluf AF&3} kity = 2] Boehringer Mannheim®] ST kitE A}
83159 31 2552 7)(747, Hitachi, Tokyo, Japan)E TE& &
#2819 2™, glutamic pyruvate transaminase(GTP) =+ &
A 20| GPT Z2-2.2 Lralanine® o -ketoglutaric acidE pyruvic
acid®} L-glutamic acidZ W S}H T AAAE pyruvate= =84
NADH®] £ 3} LDH 2}-8-2 2 lactate”} A = =,
NADH7} NAD'Z AFshg wff 340 ol A 329 248 &
A3t} =Y 2] Boehringer Mannheim® ALT kitE ©] 8315
11 AHEEA7](747, Hitachi, Tokyo, Japan)2 273 3HTh?.

Lactate dehydrogenase(LDH) &=+ buffered pyruvate sub-
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strate 2} NADH,ollt} &2 7}&l incubation A7) A<
LDH®l| 2|3} pyruvic acid7} 7FA %] 31 lactate® NAD 7} A
&+ ¥¥|Z LDH kit(Boehringer Mannheim, Germany)S- ©]-&
slo] WA Z] B 25-8-417)(747, Hitachi, Tokyo, Japan)& =
kA .

6) 32| S AHE Y SHX|E EN

(1) & SHAHIE(Total Cholesterol)

Enzymatic colormetic testoll ]3] R208 A|2KCholestero-R,
Youngdong Pharm, Seoul, Korea) &2 WAA|7] & 25547
(747, Hitachi, Japan)® 52 790,

(2) HDL-Z|AH|E(HDL-Cholesterol)

Enzymatic colorimetry W2 ©]-8-8}a} HDL-Cholesterol kit
(Boehringer Mannheim, Germany)9} A 318H:-217](7450, Hitachi,
Tokyo, Japan)E &3 314 F,

(3) LDL-Z2| AE=(LDL-Cholesterol)
LDL-Cholesterol kit(Daichi, Tokyo, Japan)9} A3}8HE-247
(7450, Hitachi, Japan)Z ©]-8-3} direct2 %8 L3t

(4) SX|&(Triglyceride)

Enzymatic glycerol B]a7¥g o] Lol &3] -39t TG
kit(Boehringer Mannheim, Germany)$} Z}-&+-217](747, Hita-
chi, Tokyo, Japan)E ©]-8-3le] A5},
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Table 2. Weigh gain, food intake and its efficiency ratio’>

- .
S~ BpgY  Fe? O FIOE? F20E”
Variable

Weight oai
CIght gain - (0001 2661038 275:0.16 2.15£0.15
(g/day)
Food intake

22034041 21.95£024 20.99+0.31 20.28+0.17
(g/day) -
FER 0.1240.02 0.12+0.03 0.1320.04 0.1140.02

™. Not significant,

FER: Food efficiency ratio, Weight gain/Food intake,

Y BDG: Basal diet group, ? FCG: High fat diet control group,
' F10E: High fat diet+extract powder 10%,

Y F20E: High fat diet+extract powder 20%.

Values are mean=SD,
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Table 3. Hematological variables of experimental rats™>

| Gro
ST Bpg? Fe® O FIOE? P20
Variable

RBC

¢ 3.8740.32 3.67+041 3.07%042 3.13+0.38
(x10"/mm)
WBC

3 3.57£0.28 3.02+0.19 2.91+0.09 3.12+0.07
(x107/mm)
Het(%) 57.38+4.92 57.00+£3.19 58.00+£5.10 57.63+3.72
Hb(g/d?) 16.35£1.01 15.9940.99 16.39+£1.06 16.70+0.96
MCV({l) 64.63+0.91 63.10£0.54 64.25+0.12 63.13+0.85
MCH(pg) 18.50+£0.31 18.39+0.45 18.00+£0.29 18.50+1.48

MCHC(g/d?) 28.6311.09 28.59+0.89 28.00£3.02 28.88+1.52

Lymphoc
(;I)np yte 72.88+5.02 73.00+4.02 69.63+4.75 72.88+5.55
0

NS
Values are mean+SD,

: Not significant,

Y BDG: Basal diet group, 2 FCG: High fat diet control group,
Y F10E: High fat diet+extract powder 10%,

Y F20E: High fat diet+extract powder 20%.
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Table 4. Serum metabolic variables of experimental rat

w BDG" FCG? F10E” F20EY
Variable

Total protein(g/dl) 4.86+ 0.32 4.95+ 0.29 491+ 0.57 521+ 033
Albumin(g/de) 3.34+ 0.10 3.60+ 0.17 3.40+ 0.12 411+ 0.24
Total bilirubin(mg/dl) 0.18+ 0.04 0.25+ 0.06 0.20+ 0.04 021+ 0.03
Creatmine(mg/d{) 0.58+ 0.04 0.60+ 0.06 0.59+ 0.02 047+ 0.05
Uric acid(ng/d) 1.75+ 0.44 1.94+ 0.32 2.51+ 0.59 2.81+ 0.61
BUN"(mg/ ) 12.05+ 3.00 11.94+ 2.62 12,18+ 2.75 1171+ 2.11
ALPY(U/ 1) 109.63+ 5.19 115.12+ 3.76 125.13+ 4.92 126.36+ 7.01
GOT (U £) 31.00+£14.00° 45.06+10.17° 21.75+16.61° 20.25+13.27°
GPT(U/ £) 27.13+ 5.15 29.00+ 4.10 25.13+ 9.16 28.75+ 4.92
LDH(U/ ¢) 139.65+30.09 167.09+19.21 118.58+41.72 109.61+37.72

Values are mean+SD, Alphabet: Significantly different at the p<0.05 level by Duncan's multiple range test, ’ BDG: Basal diet group,
® DCG: High fat diet control group, > F10E: High fat diet+extract powder 6%, ¥ F20E: High fat diet+extract powder 12%,

) BUN: Blood uea nitrogen, 9 ALP: Alkaline phosphatase, 7 GOT: Glutamic oxaloacetate transaminase,

» GPT: Glutamic pyruvate transaminase, ° LDH: Lactate dehydrogenase.
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Table 5. Serum lipid cocentrations of experimental rats
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Z&9 5573 AFA7E Ve A3 GOT
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Table 504 7] &2 o), TA W 27 9 A4 Ao]d
10%, 20%%] =53 AT W 9 & S92 E,
LDL-Z4| 28| E, HDL- 28| 2 H &, 444 5= 2 SWH
3} A8 ek

w BDG" FCG? F10E” F20E”
Variable

Total cholesterol(mg/df) 216.18+19.24* 34138+ 1.02° 220.38+20.10° 205.02+17.62°
HDL-cholesterol(mg/d?) 30.57+ 4.09° 26.84+ 2.92° 30.76+ 4.11° 38.02+ 2.11°
LDL-cholesterol(mg/d?) 46.24+ 8.75° 6291+ 5.12° 52.16+ 8.75° 44.16+ 4.44°
Triglyceride(mg/d4) 4731+11.41° 146.07+18.20° 99.75+ 9.82° 43.25+12.91°
Atherogenic index” 6.07+ 1.02° 11.72+ 098" 6.16+ 0.62° 4.39+ 0.39°

Values are mean+SD, Alphabet: Significantly different at the p<0.05 level by Duncan's multiple range test, Y BDG: Basal diet group,
? FCG: High fat diet control group, > F10E: High fat diet+extract powder 10%, * F20E: High fat diet+extract powder 20%,
) Atherogenic index: [Total cholesterol —(HDL-cholesterol)/HDL-cholesterol].
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HDL-Z¥| ~H & 5= 20%2] E3FE25S 433 7o
A& 38.02 mg/dbEA] 7]E20]7+9] 30.57 mg/dl, 10% A3
9] 30.76 mg/dd Bl fe)& o2 =4 Yelytt) $48, LDL-
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