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Abstract—Atherosclerosis is emerging as one of the major causes of death in Korea as well as
Western societies. In the present study, hypocholesterolemic and antiatherogenic effects of the
ethanol extract of Allium victorialis Makino was investigated using the conventional rabbit and the
cholesteryl ester transfer protein (CETP)-transgenic mouse model. Hypercholesterolemia was
induced by feeding high cholesterol diet to the animals for 30 days and they were then fed with
high cholesterol diet containing 0.5% of the A. victorialis extract for additional 30 (or 40) days. In
the experiment using rabbits, treatment with the A. victorialis extract significantly decreased
plasma total cholesterol, low density lipoprotein (LDL)-cholesterol, triglyceride levels and lipid
peroxidation compared to those in the control group. Total cholesterol contents in the liver and
the heart were also significantly decreased. Lipid staining of the aorta isolated from the rabbits
showed that treatment with the A. vicforialis extract decreased formation of atheromatous plaques
on the intima of the aorta. In the experiment employing CETP transgenic mouse model, treat-
ment with the A. victorialis extract decreased the levels of plasma total cholesterol and the tissue
triglyceride levels in the heart. These results demonstrated that the ethanol extract of A. vic-
torialis lowered serum cholesterol levels, tissue lipid contents and accumulation of cholesterol in
the artery.

Key words—Atherosclerosis; hypercholesterolemia; Allium victorialis; rabbit; cholesteryl ester
transfer protein (CETP)-transgenic mouse
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Table Il& 2+ 233 79 8% A2 € 3
A e FEet ALP BAE WslE AAEIh
ks RoZM 83 FZY2HE e
30dA0el ohzatel| vlEl felsiAl 20.8% 2L
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P<0.01), LDL-Zd2HE T FosiA 21.8%
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49 mg/dl, P<0.01). HDL-Z8| 28| E2] F=& st
7} gi9leH, TG ¥&& o3¢ 22.1% #idle
Aoz eyt (R 172+ 24 mg/d, S
134+ 12 mg/dl, P<0.05). ALPS] 848 7238l 7
TS Yepligion A4 felde (s, 8%
AAde] Fist F=E malondialdehyde (MDA)S] &
=2 2436 b F8 51.7% ZAHAUCE
Z 56+ 1.3nmo/ml, ¥4 2.710.4 nmol/mi,
P<0.05). 3F8 g ZE7<] lovastatin FojTolAE
7483 g5 XA Astaarr fEEAT

E7| =X BM _Table I 4¥FEF E7 2%
B A& 7k} AgRFolAe] AFeEEE BTl
Atk 2eks FoFd SlojMe 7k 249 F2Es
HZ (HzE: 534£6.6 mgg, Fod: 29.3£1.8 mg/
g, P<005) ¥ TG &F (tN=F: 206%3.4mg/g,

Table I. Effect of the extract of A. victorialis on serum lipid and enzyme levels in hypercholesterolemic rabbits

Total LDL- HDL- Triglyceride Alkaline Malondi-

cholesterol cholesterol  cholesterol phosphatase  aldehyde

Treatment Days’  (mg/dp) (mg/d) (mg/d]) (me/dl) (U/L) {(nmol/m/)
HCD® 0 1233 + 69 1162 + 66 47 5 119 £ 18 73t 9 3203
(n=11) 10 1342 + 47 1241 + 40 5 x5 255 + 54 108 + 16 3405
20 1313 + 65 1226 + 62 48 £ 2 196 £ 23 7t 9 53 + 08

30 1373 + 38 1293 + 36 45 + 1 172 = 24 9 * 13 56 £ 13

HCD + 0 1321 + 55 1257 + 54 34 +4 151 £ 23 57+ 7 3.1+02
A. victorialis 10 1298 £ 29 1220 + 27 46 + 3 157 £ 17 57 £ 19 39 +0.1
n=7) 20 1108 £ 57* 1034 + 58* 49 + 2 128 £ 18* 75+ 22 3.9 +03
30 1087 + 48%* 1010 + 49** 50 + 2 134 £ 12* 58 £ 11 2.7 £ 0.4%

HCD +lovastatin 0 1297 + 80 1223 £ 75 48+ 4 135 £ 22 66 + 8 29 £ 0.2
(n=6) 10 1253 + 64 1170 + 63 54+ 6 141 £ 11 114 £ 24 32104
20 985 & 27%* 012 + 24** 54 %5 92 = o%* 71+ 12 41 £ 0.7

30 972 = 54** 903 £+ 53** 52 £ 2* 85 £ 5% 97 £ 31 39 £07

Normal diettn=3) 30 54 £ 8 26t 7 17+ 5 5t 7 39+ 7 21+02

Values represent means + S.E.

*: Days of sample treatment after feeding high cholesterol diet for 30 days.

® : High cholesterol diet

* : Significantly different from the control group of the corresponding day at P<0.05
** : Significantly different from the control group of the corresponding day at P<0.01



Vol. 31, No. 2, 2000

153
Table II. Tissue lipid levels in the wet tissues of hypercholesterolemic rabbits
Liver(mg/g) Heart(mg/g)
Treatment No. of Animals  Total cholesterol Triglyceride Total cholesterol Triglyceride
HCD? 11 534 £ 6.6 20.6 £ 3.4 164 £ 1.9 126 + 26
HCD +A. victorialis 7 29.3 + 1.8*% 125 + 1.1* 55 + 1.0** 14.0 = 3.8
HCD +lovastatin 6 26.4 + 1.8* 104 + 2.4%* 8.9 £ 2.0 6.7 + 2.0*
Normal diet 3 235 £ 3.3 82 +31 8.7+ 1.8 6.1 +25

Values represent means *+ S.E.

* : High cholesterol diet

* : Significantly different from the control group at P<0.05
** : Significantly different from the control group at P<0.01
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Fig. 1. Lipid staining of the aorta of rabbits given normal diet (A), cholesterol diet for 60 days (B), cholesterol
diet for 30 days followed by the treatment of 0.5% Allium victorialis extract (C), or lovastatin (D) for additional 30

days. Oil red O staining. X 100.
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Table IIL. Effect of A. victorialis on serum lipid and enzyme levels of hypercholesterolemic CETP transgenic mice

No. of animals Days" Total cholesterol HDL-cholesterol Triglyceride p}ﬁ)l lpflig‘?aese
: (mg/d)) (mg/dl) (mg/d) UL)
HCD® 7 0 152.0 £ 5.2 41.7 + 3.7 67.7 £ 74 152.0 = 5.2
40 2359 + 31.3 64.5 + 5.4 811t 1.8 96.0 £ 20.8
HCD+ . 7 0 152.0 + 104 420+ 15 554 + 25 152.0 =+ 104
A. victorialis
40 213.8 + 20.9* 65.0 = 8.2 716 £ 5.2 497 + 2.8%*
HCD +lovastatin 5 0 145.2 + 149 40.1 £ 2.3 465 = 84 1452 + 149
30 209.8 = 4.9* 63.7 £ 85 67.5 = 7.3* 67.7 £ 11.7**

Values represent means + S.E.

*: Days of sample treatment after feeding high cholesterol diet for 30 days.

® : High cholesterol diet
* : Significantly different from the control group at P<0.05

** 1 Significantly different from the control group at P<0.01

o7t @3 AF 2L ALP =0 miXe 98g 2
&Zm, Table IV vle29] 7k AgzA A =
Ao gl vRE JIFL HAFA Yot Anls F
AN EF FEFYAHE e Fo 402979
th22e) HlE] 9.4% AFHon (WFE: 2359+
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FEH2E B0t TG Fx=o YoMe Wyt &
=X e¥okr). g ALPe] 842 R 482%
ZAEYTt (AR 96.0£20.8 UL, Tl 49.7+
2.8 UL, P<0.01). 48=8 ¥ CETP 323 v}¢-
28] 7+ xAE B3 Ay 329 2HE3 TG 3%
< Zdhe ATE e fojidel I, A
A2 TG & o4 A 63.7% 743t
(N2 391198 mg/g, FHF: 142109 mg/g,
P<0.01).

]
-

i
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(medial calcification), 41524733} (arteriosclerosis)]
I Aoz vE F o, &3] g5
T REs e 2FNAsES A O Y
PFHoz EdA] goug ) FAHT Uk F
WAsEe] 7Py £03 W ZFHLHEGS]
o 1 M= LDL-FHEHE 52 2275 §
WAz 44 fuEch? dolx SFHIEE (&
2 gE AFE)E el Atid giit A2 &
A3 FHEL TA ME FH2HE FRE FF
ANNE B2} NEN ARSI Fe FESHES
FAS AASRe A2 e 5 o o] T FHE
Ze| e 9945 (reverse cholesterol transport) 73
2ty 22m® o] #HA CETP &4+ HDLY
ZY2EHES LDLE ®7|= Z4-& gt} ol2fdt &
£ ZA#=Z HDLS T3l o2 FgEol AY=
HjZxjojo} & Fd4H|E-2 LDLE HAEH] 5o
A AR E AASR Rl FHAsEY Bele
2 Agstu2 CETPE 39743 f2%%} (athero-
genic facton)Z g3} o9} 7 wiFE niEe

Table IV. Tissue lipid levels in the wet tissues of hypercholesterolemic CETP transgenic mice

Liver(mg/g) Heart(mg/g)
No. of animals  Total cholesterol ~ Triglyceride  Total cholesterol ~ Triglyceride
HCD? 7 446 £ 5.8 420 £ 81 79 £ 09 39.1 £ 98
HCD +A. victorialis 7 388 = 24 353+ 4.0 105 =+ 1.3 14.2 £ 0.9*
HCD +lovastatin 5 325 £ 35 46.9 + 154 13.8 + 4.7 11.0 + 2.1%*

Values represent means + S.E.
“: High cholesterol diet
* 1 Significantly different from the control group (p<0.05)

** : Significantly different from the control group of the corresponding day (p<0.01)
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