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Abstract

This research was performed to investigate the effect of aged Deodeok (Codonopsis lanceolata) water extracts on the levels
of lipids in the serum of rats fed a high-fat diet for 10 weeks. Experimental groups were divided into basal diet only (BDG),
high fat diet control (HFDCG), high-fat diet and 10% aged deodeok extract powder (HF10S), and high-fat diet and 20% aged
deodeok extract powder (HF20S) groups. The levels of hematological variables were not significantly different among the four
groups. Compared with the control group’s serum total cholesterol level of 339.38+4.06 mg/dL, the levels of the HF10S and
HF20S groups were significantly lowered to 225.38+5.44 and 215.02+4.77 mg/dL, respectively. Compared with the control
group’s LDL-cholesterol leve of 64.91+£3.67 mg/dL, the LDL-cholesterol levels of the HF10S and HF20S groups were signi-
ficantly lowered to 54.16+3.46 and 46.14+1.79 mg/dL, respectively. Also, compared to the control group’s serum triglyceride
level of 103.07+13.2 mg/dL, the level of the HF20S group was significantly lowered to 48.25+11.52 mg/dL. These results
suggested that dietary supplementation of aged deodeok extract does not have any adverse effect on the hematological va-
riables, while improving the lipid content and reducing hepatic damage of the high-fat fed rats.
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Table 1. Composition of experimental diet
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Ingredient(@) Group BDG" HFDCG” HF10S” HF20S"
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
Comn oil® 2.14 3.64 3.64 3.64
Beaf tallow” 428 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
ADE' - - 10.00 20.00
Total energy (kal) 100.00 100.00 100.00 100.00
Carbohydrate (g) 16.25(65%) 13.75(55%) 13.75(55%) 13.75(55%)
Lipid (g) 1.60(15%) 3.30(30%) 3.30(30%) 3.30(30%)
Protein (g) 5.0020%) 3.75(15%) 3.75(15%) 3.75(15%)

Y BDG : Basal diet group.
? HFDCG : High fat diet control group.

% HF10S : High fat diet+Aged Deodeok extract powder 10% of 100 kcal.
¥ HF20S : High fat diet+Aged Deodeok extract powder 20% of 100 kcal.

% Starch : Woo-li food, Korea.

Wheat-powder : CJ Food, Korea.

Sucrose : Sigma Co. LTD., U.S.A.

Corn oil : CJ Food, Korea.

Beef tallow : Lotte Samkang, Korea.

19 Casein : Naarden Agro products BV, Holland.

D" Cellulose : Sigma Co. LTD., U.S.A.

12" AIN - Mineral mixture : ICN Biomedicals, Germany.
19 AIN - Vitamin mixture : ICN Biomedicals, Germany.
" ADE : Aged Deodeok extract.

' () : Energy construction ratio.
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Table 2. Effect of aged deodeok extract on food intake, body weight and food efficiency ratio in SD rats

Group Food intake Body weight (g) FERY (%)
(g/day) Initial (g) Final (g) Gain (g/day)

BDG" 27.4+0.46" 298.0+£10.4° 547.0+15.4° 3.56+0.33° 12.99+1.43¢

HFDCG? 22.0+0.63° 208.3+13.8" 638.0£15.5° 4.85+0.43 22.05+2.22°

HF10S” 22.941.15° 298.9+17.8° 586.3+13.4° 4.10+£0.31 17.90+1.77°

HF20S" 22.7+1.18° 281.4+10.5° 591.3+15.3° 4.434+0.29° 19.52+1.77°

Y BDG : Basal diet group.
? HFDCG : High fat diet control group.

? HF10S : High fat diet+Aged Deodeok extract powder 10% of 100 kcal.
¥ HF20S : High fat diet+Aged Deodeok extract powder 20% of 100 kcal.
% FER (Food efficiency ratio) = (Body weight gain/Food intake)x100.

Values are represented as the mean+SD (n=10).

Values with different superscript within the same column are significantly different at p<0.05.
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Table 3. Organ weights in high fat diet-induced obese rats fed the experimental diets on aged deodeok extract

(/100 g body weight)

Group" Liver Spleen Kidney Lung Heart
BDG 2.97+0.31°? 0.19+0.32° 0.85+0.21° 0.42+0.05° 0.38+0.05"
HFDCG 3.21£0.01° 0.17£0.12% 0.8120.71° 0.37+0.05° 0.40+0.08
HF10S 2.7140.02° 0.13+0.72° 0.79+0.32° 0.38+0.04" 0.39+0.07*
HF20S 2.7540.06° 0.15+0.12% 0.77+0.91° 0.360.04" 0.36+0.03°

D Refer to Table 2.

? Values are represented as the meantS.D. (n=8).
Values with different superscript within the same column are significantly different at p<0.05.
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Table 4. Hematological variables of experimental rats™
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Variable RBC WBC Hct MCV MCH MCHC Lymphocyte
Group" (<10%mm’)  (x10%/mm’) (%) (g/dL) (fL) (pg) (z/dL) (o)
BDG 3.87+0.32 3.57+0.28 5738+4.92  16.35+1.01  64.63+0.91 18.50+0.31  28.63+1.09  72.88+5.02
HFDCG 3.67£0.41 3.02+0.19 57.00+3.19  15.99+0.99  63.10+£0.54  18.39+045  28.59+0.89  73.00+4.02
HF10S 3.07+0.42 2.9140.09 58.00+5.10  16.39+1.06  64.25+0.12  18.00+0.29  28.00+£3.02  69.63+4.75
HF20S 3.13+0.38 3.12+0.07 57.63+3.72  16.70+0.96  63.13+0.85 18.50+£1.48  28.88+1.52  72.88+5.55

Values are mean+S.D., ™ Not significant.
D Refer to Table 2.
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Table S. The serum alanine aminotransferase, aspartate aminotransferase, y -glutamyl transferase, creatinine and total pro-

tein levels in Sprague Dawley rats fed aged deodeok extract

Group" ALT? (unit/L) ASTY (unit/L) 7 -GT? (unit/L) Creatinine (mg/dL) Total protein (mg/dL)
BDG 51.45+5.37% 112.73+14.23° 3.97+0.94° 0.58+0.04° 4.86+0.42%
HFDCG 63.57+10.96" 138.65+20.62° 4.09+0.55™ 0.60+0.05" 4.95+0.51°
HF10S 51.38+6.01° 106.41+14.69> 4.010.53% 0.59+0.03° 4.9120.46°
HF20S 53.67+1.24° 123.4246.93° 4.11+0.65" 0.47+0.04° 5.21+0.30°

D Refer to Table 2.

2 ALT : alanine aminotransferase.

3 AST : aspartate aminotransferase.

9 y-GT : 7 -glutamyl transferase.

% Values are represented as the meantS.D. (n=10).

Values with different superscript within the same column are significantly different at p<0.05.
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Table 6. Total cholesterol, HDL-cholesterol, LDL-cholesterol and triglyceride levels in plasma of rats fed on aged deodeok

extract (mg/dL)
Group" Total cholesterol HDL-cholesterol LDL-cholesterol Triglyceride INR
BDG 206.18+19.74% 31.5749.34° 48.24+2.12° 52.3148.26" 5.53+0.14°
HFDCG 339.38+4.06" 27.84+2.19° 64.91+3.67° 103.77+13.32° 11.1940.25°
HF10S 225.38+5.44° 31.76+4.54° 54.16+3.46° 97.75+17.12° 6.10+0.62"
HF20S 215.02+4.77° 39.02+3.79" 46.14+1.79° 48.25+11.52° 4.5140.39°

D Refer to Table 2.
? Values are represented as the meantS.D. (n=S8).

Values with different superscript within the same column are significantly different at p<0.05.
» Al (Atherogenic Index) = (Total cholesterol - HDL-cholesterol) / HDL-cholesterol.
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