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Effect of Garlic and Onion on Plasma and Liver Cholesterol and Triacylglycerol
and Platelet Aggregation in Rats fed Basal or Cholesterol Supplemented Diets

|

Kang, Jung Ae - Kang, Jung Sook
Department of Food and Nutrition, Cheju National University, Cheju, Korea

ABSTRACT

This. study was conducted to investigate hypocholesterolemic effect of garlic and onion in rats
fed basal diet or cholesterol supplemented diets. Thirty Sprague Dawley rats were fed basal diet
and 30 rats were fed basal diet plus 0.5% cholesterol, both containing none{control), 3% garlic or
3% onion for 4 weeks. Supplementation of 0.5% cholesterol significantly increased plasma and liver
cholesterols(p<(0.01) and liver triglyceride(TG) and plasma  glucose(p<0.05). Plasma total
cholesterol was significantly decreased in both garlic and onion groups compared to control when
they were fed cholesterol supplemented diet(p<0.05). Plasma TG was significantly decreased in
onion groups regardless cholesterol supplementation(p <0.05). There were no differences in
plasma glucose and HDL-cholesterol and liver total cholesterol and TG amomg groups in both
basal and cholesterol supplemented diets. Plateler aggregation was rather increased in onion group
but not singnificantly difterent. (Korean J Nutrition 30(2) : 132~138, 1997)

KEY WORDS : garlic - onion - cholesterol levels - platelet aggregation - hypercholesterolemic
rats.
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liinasedl <&l 723 WARE A allicin(diallyl
thiosulphinate)® Ht}. allicing ©l% EQPgaA
2~3A7te] #e 7S JRR|aL glon Ad2eX &
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24 alliing A7 8% AAA s E3E 75 3L
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et 8 dakstAl 4&E 7R, ke s ARA A
7] HEAA T SolL} ool ALE S-allyl cys-
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1. MEFEY AL AS R NENF

A3 1904 A% 127199 Sprague Dawley 55
7} 109124 3Ae] ART o R Wro] BE JUaE 1L
FHa 718015 i Holz 9719 3% vhe
o} it 7HEE AL Aol ARSI, AE 2014
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107189 3001819 $FHE /M9 Aoz ol
718200 0.5% FH=elEH 0.2% cholateE "7}
g+ 2o (hypercholesterolemic diet)'”& i 20|
2, o7)dl 3%9 vhevhRv GEE AL Aoz
AHSEtHTable 1). #FE2 27| stainless steel
cagedll ¥ol, 12412F 29, 12/17F 4% 37171 24 H
£ oA Holg B AfRo] FHHEUC. 4571 F
5 1247t A 3E ketamine hydrochloride <}
xylazine £ (22 90mg@ 10mg/kg AF) < 34
Ao FAlet] cardiac puncture WHOE hepar-
inized vacutainerol 8ml A= MAdstx, IR g A

Fate] —20Cel EABHGTE

2

43272 whole blood platelet aggregations
2435 impedance WHo 2, 4o S weh
48 e F D379 A ohm)el F7t2 vehdot
Chronolog aggregometer(model 500, Havertown
PA, USA)S AH8-3ld 0.25ml g A3 Ada4=
B Aol (1:4) dado] tigk 200,000/HE 24T
ADP(IM) S H7lele] $3& AEdla, 3W W&
A2 & P},

3. G SFYAHEN FYNNY X Y

HAY e 22928 E, HDL-ZA2HE, 3497,
2% dke Wako kit(Wako Pure Chemical Ind.
Ltd, Osaka, Japan)& A3t S48t

4, 9 SYAHEY FYAIY

7t Agel 2¥28E3 $AAEY] 5L Folchs"”

o WS £33 AeR ZF AR 1g& 6ml chloro-

Table 1. Composition of experimental diets(g/kg)

Basal  Cholesterol Onion/Garlic

Casein® 200.0 200.0 200.0
L-methionine® 3.0 3.0 3.0
Lard 100.0 100.0 100.0
Choline chloride® 2.0 2.0 2.0
Vitamin mix® 10.0 10.0 10.0
Mineral mix” 35.0 35.0 35.0
Sucrose 200.0 200.0 200.0
Cornstarch 450.0 443.0 413.0
Onion/Garlic® - - 300
Cholesterol* - 5.0 5.0
Cholate® - 2.0 2.0

a) United States Biochemica! Co., Cleveland, OH.

b) AIN-76A, Harlan, Madison, WI.

) Onion or garlic powdered after freeze dried in intact
ones

d) Fluka Chemie, Switzerland
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mixture(1: 1, v/v)& 4501¢] chloroform 2o1A
50002 THEo] ZPEA EEo] WEES 3R AY. o
% 20~501= 3l chloroforme $'2AIZ1$ Wako
kit AMgslel 1o | AEES SAsIsih e &
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# 3} chioroforme 3EAIZ1F 10001} HEEE ¥
314 Wako kit AH-et] 8ttt
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glo] Qiek? & AgoA s 0.56% el z=eHE3 0.
2% cholate2 837 7te] FIY 261EE 2019} 4u)
2 242} Z7 N tHFig. 1, Table 2). Zd2HE40]
o 3t 7t} dAol 2 ~HE g 22 rodentol
A% Sprague Dawley, Wistar, hamster”} 27| ©f
2ZA et ot 1%<] Zd2=8E A7l hamst-
ert} Sprague Dawley#ldll $lo1A 3t 8| 28| &3 &
A BF FHAHES F7MAF]e v, Wistare] 75
83 Za2H B dFo] AU nFY2HE
2o| 2 Q13 AFH 28 F] FHL 7| oA F~
gl &e] #4oll tigt 247]% B} LDLreceptor 473

of Z+ae}l 7 LDL-Z# 28 &l M clearance 71
Fol Agte o ddsta Jup¥? v Fahje)
HDL-ZH 28 & £33 Alolo] Zu28HE gk o
bz ¢row ¥F HDL-ZH2AHES ex-
trahepatic 39l 23 WA F2 &5 o] 7t
oA BajEe o vlwd & #AY S o] Fu Y £
APeM e FIe2e &Y S7iohke 22 HDL-23
2HE 5L 2o)of o dakd dx] goked, o=
e e E20ld] 93 F7HE AU FIZY2HE
T Y 2EEY A HEo] ¥ LDL-ZH2H
£9] Z7HE 9lv|gct
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300 75 B Cholesterol
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]
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Fig. 1. Comparison of basal and cholesterol supplemented
diets in plasma levels of TG, cholesterol and glu-
cose and liver levels of TG and total cholesterol.

Table 2. Effects of cholesterol supplementation on plasma and liver triglyceride and cholesterols and plasma glucose

Plasma® Liver®
. . Total HDL . . Total
Triglyceride cholesterol choelsterol Glucose Triglyceride cholesterol
AIN-76 Basal diet 67.5+18.7 151.0+£269** 419+59 88.7+12.7* 10.7 £5.0% 6.84+0.5%*
Basal diet @ cholesterol 884+21.6 336.3+66.3 36.3+2.8 137.8+56.4 22.5+98 27.5+53

a) Plasma levels in mg/dl,
*p < 0.05, **p < 0.01 versus the other group.

b) Liver levels in mg/g. Values are mean=+SD
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Fig. 2. Comparison of plasma levels of TG, total cho-
lesterol, HDL-cholesterol and glucose in basal and
cholestero} supplemented diets.

Table 3. Effect of garlic and onion on plasma and liver triglyceride, cholesterols and plasma glucose in rats fed AIN-76

basal diets
Control Garlic Onion

Plasma®

Triglyceride 67.5+18.7 68.0+13.1 40.2+10.6*

Total cholesterols 151.0+26.9 165.8+24.3 169.1+17.8

HDL-cholesterol 419+ 59 466+ 4.5 46.71+11.4

Glucose 93.9+18.2 88.7+12.7 82.6+18.1
Liver’

Triglyceride 10.7+ 5.0 77+ 23 1074+ 2.3

Total cholesterol 6.8+ 0.5 6.8+ 04 6.8+ 0.6

a) Plasma levels in mg/dl,
Values are mean=+SD

b) Liver levels in mg/g.
*p < 0.05 versus all other groups

Table 4. Effects of garlic and onion on plasma and liver triglyceride and cholesterols and plasma glucose in rats fed cho-

lesterol supplemented diets

Control Garlic Onion

Plasma®

Triglyceride 88.41+21.6 93.1+15.6 52.7+£13.7%

Total cholesterol 336.3+66.3* 247.6+45.2 243.1+46.9

HDL-cholesterol 363+ 2.6 391+ 59 364+ 4.8

Glucose 137.8+564 111.6+31.8 110.5+£454
Liver®

Triglyceride 225+ 9.8 21.4£11.2 259+ 8.1

Total cholesterol 275+ 53 260+ 3.8 28.24 4.7

a) Plasma levels in mg/dl,
Values are mean+SD

b) Liver levels in mg/g.

*p < 0.05 versus all other groups.
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Fig. 3. Comparison of liver levels of TG and total cho-
lesterol in basal and cholesterol supplemented
diets.

Table 5. Effect of garlic and onion on platelet aggregation
in rats fed cholesterol supplemented diets

Control Garlic Onion

Aggregation{ £2)” 89 £18 9.2 +3.8 10.8 £3.6
Initial sIope(Q/min)b 13.074+3.7 13.01+4.5 18.47+6.2

a) Maximum aggregation in ohm at the point where ag-
grgate dissociated
b) Initial slope is ohm change for the first one minute

H1E tiabe] vl ke Hoh AAF] dprt Ha
2=
4. Ot QO gAamme MY 0N 3%
ZHLEE H7Hol 2 ASE FHAA ke gut
hve] 2349 v|A &7} Table 59 YR g},
dave] Al tigh SAFME Aol glolA A
SRR SRAIR e glojA] A9 Al a8jn
2nd phase 339 #-5¢} dissociation?] 9% 5& #
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