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Abstract

The purpose of this study was designed to observe the effects of the feeding Prunus persica Batsch var.
davidiana Max. extract on the concentrations of the lipids and blood glucose in the S.D. rats fed the experimental
diets for 5 weeks. Concentrations of total cholesterol, atherosclerotic index, LDL, LDL-cholesterol, free-
cholesterol, cholesteryl ester, triglyceride(TG), phospholipid(PL) and blood glucose in serum were significantly
higher in the cholesterol administration groups (groups BCG (cholesterol+water), BCPG (cholesterol+ Prunus
persica 5.0 g% extract) than those in the control group (group BG, basal diet+water). But the concentrations
of total cholesterol, atherosclerotic index, LDL, LDL-cholesterol, free-cholesterol, cholesteryl ester, TG, PL and
blood glucose in serum were remarkably lower in the group BCPG than those in the group BCG. In the ratio
of HDL-cholesterol concentration to total cholesterol and HDL-cholesterol concentration, Prunus persica 5.0 g%
extract administration group was higher percentage than in the group BCG. The activities of aspartate
aminotransferase (AST), alanine aminotransferase(ALT), lactate dehydrogenase(LDH) and alkaline phosphatase
(ALP) in serum were rather lower in the Prunus persica 5.0 g% extract administration group(group BCPG) than
in the cholesterol diet group(group BCG). From the above research, Prunus persica Batsch var. davidiana Max.
were effective on the improvement of the blood glucose, lipid compositions in serum of dietary hyperlipidemic
rats. And particularly, Prunus persica Batsch var. davidiana Max. was more effective therapeutic regimen for
the control of metabolic derangements in adult disease.

Key words: hyperlipidemia, Prunus persica, lipid compositions, aminotransferase, lactate dehydrogenase,

alkaline phosphatase.
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Table 1. Experimental groups and compositions

of basal and experimental diet (g/kg diet)
Ingredient Basal diet Cholesterol diet
Casein 200 200
DL-methionine 3 3
Corn starch 150 150
Sucrose 500 490
Cellulose powder 50 50
Mineral mixture” 35 35
Vitamin mixture” 10 10
Choline bitartrate 2 2
Corn oil 50 -
Lard - 50
Cholesterol - 7.5
Sodium cholate - 25

Group 1: Basal diet + Water (BG)

2: Basal diet + Cholesterol + Water (BCG)

3: Basal diet + Cholesterol + Prunus persica 5.0 g%

Extract (BCPG)

D AIN-76™ mineral mixture contained (in ghkg mixture)
calcium phosphate, dibasic, 500.0 ; sodium chloride, 74.0
; potassium citrate, monohydrate, 220.0 ; potassium sulfate,
52.0 : magnesium oxide, 24.0 ; maganous carbonate, 3.5 ;
ferric citrate, 6.0 ; zinc carbonate, 1.6 ;
0.3 ; potassium iodate, 0.01 ; sodium selenite, 0.01 ;
chromium potassium sulfate, 0.55 ; sucrose, 118.03.
AIN-76™ vitamin mixture contained (in gkg mixture)
thiamine HCl, 0.6 ; riboflavin, 0.6 ; pyridoxine HCI, 0.7 ;
niacin, 3.0 ; D-calcium pantothenate, 1.6 ; folic acid, 0.2
; biotin, 0.02 ; vitamin By, 1.0 ; vitamin A palmitate, 0.8
; vitamin E acetate, 10.0 ; vitamin D3, 0.25 ; menadione
sodium bisulfite, 0.15 ; sucrose, 981.08.
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Table 2. Body weight gain, food intake and FER
of the hyperlipidemic rats fed the experimental
diets for 5 weeks

Group” DO Welght o i intake(@  FER?
gain(g)

BG 11356128  485.9+19.4° 023

BCG  1198+13.1°  4972:21.8° 024

BCPG  1172+13.0°  490.1420.5° 024

" See the legend of Table 1.
2 FER : food efficiency ratio.
' MeantS.E.(#=6). Means in the same column not sharing

common superscript letters are significantly different (p<
0.05).
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Table 3. Weights of liver, brain, heart, kidney, lung and spleen of the hyperlipidemic rats fed the

experimental diets for 5 weeks (g/100 g B.W.)
Group" Liver Brain Heart Kidney Lung Spleen
BG 3.86+0.07 0.53+0.02° 0.33+0.01° 0.67+0.03" 0.52+0.01° 0.22+0.01°
BCG 4.00+0.05° 0.49+0.01° 0.30+0.01° 0.69+0.03" 0.53+0.01° 0.19+0.01°
BCPG 3.92+0.06® 0.48+0.02" 0.31+0.01° 0.61+0.04* 0.520.02° 0.23+0.02°

" See the legend of Table 1.

" Mean+S.E.(n=6). Means in the same column not sharing common superscript letters are significantly different (p<0.05).
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Table 4. Effects of Prunus persica Batsch var. davidiana Max. extract on lipid components and concentra-

tions of blood glucose in serum of hyperlipidemic rats fed the experimental diets for 5 weeks (mg/dl)
Groupl)

BG BCG BCPG
Total cholesterol(A) 88.2+ 3.1% 187.6% 64° 1342+ 4.7°
HDL-cholesterol(B) 244+ 1.5° 21.8+ 1.2° 234+ 1.7°
BY(A) x100(%) 27.7 11.6 17.4
Al? 2.61 7.61 4.74
Low density lipoprotein 166.6:10.4* 318.4£15.6° 216.5+13.1°
LDL-cholesterol 583+ 3.6° 1114+ 5.5° 75.8+ 4.6°
Free cholesterol 20.1+ 1.7° 284+ 2.2° 258+ 1.9°
Cholesteryl ester 68.1+ 2.9° 159.2+ 5.2° 108.4+ 4.2°
Cholesteryl ester ratio(%)’ 772 84.9 80.8
Triglyceride 74.8+ 3.1° 131.0+ 4.2° 103.5+ 3.5°
Phospholipid 101.2+ 3.4° 143.0+ 5.2° 120.5+ 4.0°
Blood glucose 173.1t 7.8° 2275+ 8.1° 215.8+ 6.8°

D See the legend of Table 1.
2 Atherosclerotic index; (Total chol. - HDL-chol.)HDL - chol.
3 Cholesteryl ester/Total cholesterolx100.

) Mean=S.E.(n=6). Means in the same column not sharing common superscript letters are significantly different (p<<0.05).
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Fig. 1. Effects of Prunus persica Batsch var.
davidiana Max. extract on aspartate and alanine
aminotransferase activities in serum of hyper-
lipidemic rats fed the experimental diets for 5

weeks.
D See the legend of Table 1.
' Mean=S.E.(n=6). Means in the same column not sharing co-

mmon supetscript letters are significantly different(p<0.05).
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Fig. 2. Effects of Prunus persica Batsch var.
davidiana Max. extract on lactate dehydrogenase
activity(LDH) in serum of hyperlipidemic rats fed
the experimental diets for 5 weeks.

D Qee the legend of Table 1.
' Mean=S.E.(n=6). Means in the same column not sharing co-

mmon superscript letters are significantly different(p<0.05).
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Fig. 3. Effects of Prunus persica Batsch var.
davidiana Max. extract on alkaline phosphatase
activity(ALP) in serum of hyperlipidemic rats fed
the experimental diets for 5 weeks.

" See the legend of Table 1.
’ Mean+S.E.(n=6). Means in the same column not sharing co-

mmon superscript letters are significantly different(p <0.05).

Eu|golo] 7198 Aoz ALREHT, EXFol 50
% FZ ] Folof ojsled LDH B4 ol e e 2
o2 Jehgrh

10. Alkaline Phosphatase(ALP)2| &M

Fig. 32 ¥3 ALPY &4 ¥%& veid Aotk
71 EA ol o} B9 Fof g 272 BGT-9 21.9 unit/
mgel] Bl o2 @A fFelstAl A e
U, 248 Z £ BCGT (37.6 wnit/nf)ol] HE| A S5
sole] FEFAE FoJd BCPGF(35.1 unit/ml)ol| A
ALPS] BX40] fojstA ZAase Aoz Uehyith

g Ao A ALPS] B4do] FUHEW, 1A
FZ3 kol Fke] Hfel oA ALPS] &4
o] Z7HEE Ao, 1A FFA vid ] Fohrt
wasto 24 g FYAHE sEIH Ashe A

2 924 AP’
2 o

E B 2ol Prunus persica Batsch var. davidiana Max.)

o) 2] B4 $% 2o AW A4 A} o) 2
2tz An ozl AHED 5o B AR K%
ol Y& Aoz AYHe JATES 5¢ ¥4 A
WA 28T 771 Bhe BY WE ST 7R

ok

1)

& T2 F Y ¢8R
313l Sprague DawleyA 5= 817 ol 7] & 2o|7h-g Fo
3 iz H#) 718, S 2HE Fo2 fFUE 1
AdE T, 2GS S L3 7o B850} 5.0 g%
F2A g 7z} FAstd 53 A AsS 2, 2
A 2 2HE 5%, T 73} Al low density
lipoprotein (LDL) ¥ LDL-Z&| =8| &, frel 8 2H|
£, ZY2HE d=HZ Y|, F4AE, IAE &
1 g9 Fx 54 EEFol FEAS FHI}ER
A 794 JE = AAE venil e, HDL-Z3)
2HE 55 9 FZ¢2HES9 Ulg HDL-Zd 2H|
Eo vl AeHE AoZ Yebyrh kG, AST,
ALT, LDH 2 ALPEAE 3AE S fuitde S8
o} g FoiFgo 2N FolHoE AdHE AL
2 velgoh meta] gEgote] FEd0] A diAl
ol Tl o ZHE AAWY oA E X5 A
B9} & ALE Alg¥HTh

1

tnEsl

1. Kim, HS and Chung, SY. Effects of feeding mixed oils
of butter, sardine and safflower on the lipid com-
poneuts in serum and activities of hepatic functional
enzyme in rats. J. Korean Soc. Food Nutr. 21(6):
608-616. 1992

2. Cheong, HS, Kim, SH, Kim, HS, Kim, KS and Chung,
SY. Effects of fish oil and some seed oils on lipid
composition of serum in rats. J. Korean Soc. Food
Nutr. 20(4):312-319. 1991

3. Kim, HS, Kim, SH, Kim, GJ, Choi, WJ and Chung,
SY. Effects of the feeding mixed oils with carious
level of n-3 and n-6 polyunsaturated fatty acid on the
lipid components of liver, brain, testis and kidney in
dietary hyperlipidemic rats. J. Korean Soc. Food Nutr.
22(6):685-691. 1993

4. Choi, WJ, Kim, HS, Kim, SH, Yi, HS, Sy, IS and
Chung, SY. Effects of feeding the mixture linseed and
sunflower seed oil on the lipid components and fatty

acid compositions of liver in dietary hyperlipidemic
rats. J. Korean Soc. Food Nutr. 23(2):198-204. 1994

5. Miettinen, TA. Hypolipidemic Agents (Kritchevsky, D.
ed), pp.109. Springer-Verlag, Berlin, Heidelberg, New
York. 1975

6. Dietschy, JM and Wilson, JD. Regulation of choles-
terol metabolism. New Engl. J. Med. 282:1128-1241.
1970



Vol. 17, No. 3(2004)

10

11.

12

13.

14.

15.

16.

17.

18.

. Sodhi, HS. Hypolipidemic agents (Kritchevsky, D. ed),

pp.29. Springer-Verlag, Berlin, Heidelberg, New York.
1975

. Von Lossonczy, TO, Ruiter, A, Bronsgeest-Schoute

HC, Van Gent, CM and Hermus, RJJ. The effect of
a fish diet on serum lipids in healthy human subject.
Am. J. Clin. 31:1340-1346. 1978

. Bertolotti, M, Spady, DK and Dietschy, JM. Regulation

of hepatic cholesterol metabolism in the rat in vivo.
Biochimica et Biophysica Acta. 1255:293-300. 1995

. Kim, HS, Cheong, HS, Kang, JO, Kim, HS, Lee, SJ
and Chung, SY. Effects of the feeding mixed oils
with various level of n-3 and n-6 polyunsaturated
fatty acid on the fatty acid metabolism of brain, heart
and spleen in dietary hyperlipidemic rats. J. Korean
Soc. Food Nutr. 22(6):692-701. 1993

Silvana, B, Alain, G, Robert, M, Barbara, K and
Richard, WIJ. Acute hyperinsulinemia and very-low-
density and low-density lipoprotein subfractions in
obese subjects. Am. J. Clin. Nutr. 71:443-449. 2000
Rifkind, BM. Diet, plasma cholesterol and coronary
heart disease. J. Nutr. 116:1578-1580. 1986
Benjamin, H and Lau, S. Suppression of LDL
oxidation by garlic. J. Nutr. 131:985s-988s. 2001
James, W, Anderson, L, Allgood, D, Lawrence, A,
Linda, AA, George, R, David, J, Hengehold, A and
Jorge, GM. Choletserol-lowering effects of psyllium
intake adjunctive to diet therapy in men and women
with hypercholesterolemia meta-analysis of 8
controlled trials. Am. J. Clin. Nutr. 71:472-479. 2000
Sabine, W, Matthias, O, Andreas, A, Karen, O and
Claus, L. Postprandial chylomicrons and VLDLs in
severe hypertriacylglycerolemia are lowered more
effectively than are chylomicron remnants after
treatment with n-3 fatty acids. Am. J. Clin. Nutr.
71:914-920. 2000

McGill, HC. The relationship of dietary cholesterol to
serum cholesterol concentration and to atherosclerosis
in man. Am. J. Clin. Nutr. 32:2664-2702. 1979
Elzbieta, MK, David, JS, John, JSW, David, JF,
Leonard, AP and Paula, S. HDL-cholesterol-raising
effect of orange juice in subjects with hyper-
cholesterolemia. Am. J. Clin. Nutr. 72:1095- 1100.
2000

James, WA, Michael, H, Davidson, LB, Virgil, WB,

E5got F2do] IATF FFHY AE HE AL B

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

335

James, WH, Henry, G, Lisa, DAG and Kurt, WW.
Long-term cholesterol-lowering effects of psyllium as
an adjunct to diet therapy in the treatment of
hypercholesterolemia. Am. J. Clin. Nutr. 71:1433-
1438. 2000
Hsu, HC, Lee, YT and Chen, MF. Effect of n-3
fatty acids on the composition and binding pro-
perties of lipoproteins in hypertriglyceridemic pati-
ents. Am. J. Clin. Nutr. 71:28-35. 2000
Beynen, AC and Katan, MB. Why do polyunsaturated
fatty acids lower serum cholesterol. Am. J. Clin. Nutr.
42:560-563. 1985
Nestel, PJ. Polyunsaturated fatty acids (n-3, n-6). Am.
J. Clin. Nutr. 45:1161-1167. 1987
Grundy, SM. Monounsaturated fatty acids, plasma
cholesterol and coronary heart disease. Am. J. Clin.
Nutr. 45:1168-1175. 1987
Smith, EB. The relationship between plasma and
tissue lipid in human atherosclerosis. Adv. Lipid Res.
1-7. 1974
Castelli, WP, Garrison, RJ, Wilson, PWF, Abbott,
RD, Kalousdian, S and Kannel, WB. Incidence of
coronary heart disease and lipoprotein cholesterol
levels. JAMA 256:2835-2838. 1986
Sarma, JSM. Effect of high density lipoproteins on
the cholesterol up take by isolated pig coronary
arteries. Artery 4:214. 1978
Nicoll, A, Miller, NE and Lewis, B. High density
lipoprotein metabolism. Adv. Lipid Res. 17:53-105.
1980
A7, AR B2}, pp.562-564. A} 1973
e =nFILEE, pp.205-206. AT
1980
Azyorstmssols] WA, Exh pp526-528.
ojgebal s, 1994
Reitman, S and Frankel, S. A colorimetric method for
the determination of serum glutamic oxaloacetic and
glutamic pyruvic transaminase. Am. J. Clin. Pathol.
28:56. 1957 .
Yi, KN and Rhee, CS. Clinical Pathology File, pp.
101-126. Euihak Munwhasa Co., Seoul, Korea, 1996
Jung, SY and Kim, HS. Hyperlipidemia, Atherosc-
lerosis, and Nutrition, pp.34-47. Hab-Dong Publish-
ing Company. 1994
Takahashi, R, Manku, MS and Horrobin, DF. Im-



336

34.

35.

paired platelet aggregation and thromboxane gene-
ration in EFA deficient rats. J Nutr. 117:1520- 1526.
1987

Takita, T, Nakamura, K, Hayakawa, T, Fukutomi, A
and Innami, S. Effects of dietary fats with different
n-3 polyunsaturated fatty acid and n-6 polyun-
saturated fatty acid on lipid metabolism in rats. Jpn.
J. Nutr. 47(3): 141-150. 1989

Goldstein, JL and Brown, MS. The LDL receptor
defect in familial hypercholesterolemia: Implications
for pathogenesis and therapy. Med. Clin. North Am.
66:335-362. 1983

36. Applebaum, BD, Haffher, SM, Hartsook, E, Luk, KH,

A @

FEAEF LA

Albers, JJ and Hazzard, WR. Down regulation of the
low density lipoprotein receptor by dietary cho-
lesterol. Am. J. Clin. Nutr. 39:360-367. 1984

37. Kim, KH. A translation: The clinical application of

the results of the test, pp.164-176. Ko-Moon Sa.
1980

38. Faidley, TD, Luhman, CM, Galloway, ST, Foley, MK

and Beitz, DC. Effect of dietary fat source on
lipoprotein composition and plasma lipid concentra-
tions in pigs. J MNutr. 120:1126-1133. 1990

(200413 8H 24 HF)



