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The Hypolipidemic Effect of Allium Hookeri in Rats Fed
with a High Fat Diet
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ABSTRACT

This study evaluated the effect of Allium hookeri roots on lipid metabolism of the serum,
liver, and adipose tissues induced by a high—fat diet in male Sprague—Dawley rats. The rats
were divided into four groups with 8 rats per group for 4 weeks: the normal—diet group (N),
the high—fat diet (HFD) group, the HFD containing 3% Allium hookeri (HFD—-A3) group, and
the HFD containing 5% Allium hookeri (HFD—-A5) group. The results showed that the body
weight gain and food intake of rats in the HFC-A3 and HFC-A5 groups were significantly
decreased compared with those in the HFD group. The epididymal adipose tissue weight in
the HFD—A5 group was significantly decreased compared with those in the HFD group, and
adipose tissue weights of liver and mesenteric adipose tissues in the HFD—A3 and HFD-A5
groups were significantly decreased compared with those in the HFD group. Serum triglyceride,
total cholesterol and LDL cholesterol concentrations, atherogenic index, and cardiac risk factor
were significantly lower in the HFD—A3 and HFD—-A5 groups than in the HFD group. Serum
lipid profiles, as well as ALT and AST activities did not show any difference in all groups.
Serum ALP and LDH activities were suppressed in the HFD—A5 group compared with those
in the HFD group. The hepatic triglyceride and total cholesterol levels of rats in the HFD—A5
group was significantly lower than those in the HFD group. Moreover, triglyceride and total
cholesterol in the epididymal and mesenteric adipose tissues were significantly lower in the HFD-A5
group than in the HFD group. These results demonstrated that the intake of A/lilum hookeri
showed a hypolipidemic effect, changing the lipid metabolsim of a high—fat diet induced rats.
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o3 R|HFzZ U ZAJAHFe] ofo] T o]ow =7}
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Table 1. Composition of experimental diets
(g/kg diet)
) » Groups”
Diet composition
N HFD HFD-A3 HFD-A5
Casein 200 200 200 200
DL-methionine 3 3 3 3
Corn starch 550 350 320 300
Sucrose 100 100 100 100
Cellulose 50 50 50 50
Lard 200 200 200
Corn oil 50 50 50 50
Mineral mix? 35 35 35 35
Vitamin mix” 10 10 10 10
Choline chloride 2 2 2 2
Allium hookeri root powder 30 50

Y N: normal diet group, HFD: high fat diet group, HFD—-A3: high fat diet group with 3% Allium hookeri powder,
HFD-AS5: high fat diet group with 5% Allium hookeri powder
29 AIN-93-MX mineral mixture and AIN-93-VX vitamin mixture
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Table 2. Effect of Allium hookeri root powder on body weight, food intake and food efficiency

ratio
Groups”
N HFD HFD-A3 HFD-A5
Initial body weight (g)  192.56 + 9.179N% 193.44 + 10.53 19575 = 9.36 19400 = 9.75
Final body weight (g)  355.63 + 13.87*Y 422.38 + 16.04° 366.70 + 15.81° 358.63 + 16.21°
Body weight gain (g) 6.16 £ 052" 822 + 1.30° 6.36 + 0.92" 6.14 + 0.64
Food intake (g/day) 21.80 £ 1.24° 20.17 £ 2.29° 17.13 + 1.64° 1643 £ 1.72°
FER? 0.28 = 0.01° 0.41 = 0.04° 0.37 + 0.05° 0.37 = 0.03°

D See the legend of Table 1.

2 FER (food efficiency ratio): total weight gain/total feed intake

Mice (n=8) were treated with vehicle, 3% Allium hookeri and 5% Allium hookeri by daily oral administration with

concurrent feeding of HFD for 4 weeks. Body weight and food intake were measured three times a week.

YAl values are expressed as the mean + SD of 8 rats per each group.

“NS: not significantly different among groups

YValues with different superscripts in the same row are significantly different (p<0.05) among groups by Tukey’s test.
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Table 3. Effect of Allium hookeri root powder on liver and adipose tissue weight

(g/100g body wt.)

Groups
N HFD HFD-A3 HFD-A5
Liver 3.09 £ 0.219%2 3.44 + 0.24° 3.09 £ 0.15° 3.08 + 0.13°
Epididymal AT 1.26 + 0.31° 2.01 + 0.59° 1.51 + 0.21% 1.19 + 0.30°
Mesenteric AT 0.97 + 0.29° 1.13 + 0.21° 0.85 + 0.08% 0.82 + 0.11%

DAIl values are expressed as the mean + SD of 8 rats per each group.

DValues with different superscripts in the same row are significantly different (p<0.05) among groups by Tukey’s test.
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Table 4. Effect of Allium hookeri root powder on serum lipid profiles from rats exposed to different

experimental diets

(mmol/L)
Groups
N HFD HFD-A3 HFD-AS5
Triglyceride 85.13 + 5.8 98.50 + 4.14° 61.25 + 7.01°¢ 59.63 + 7.31°¢
Total cholesterol 70.13 + 7.72° 9125 + 6.41° 77.88 + 7.30° 65.13 + 11.52%
HDL cholesterol 68.13 + 6.60° 5413 = 6.71° 6225 + 547° 58.63 + 3.46%
LDL cholesterol 19.03 + 7.37° 56.83 + 10.50° 27.88 + 8.61° 18.43 + 14.99°
AV 0.03 + 0.11° 071 £ 0.34° 0.26 + 0.17° 0.12 + 0.25°
CRF? 1.03 + 0.11° 171 + 0.60° 1.26 + 0.28" 112 + 025

" AT (atherogenic index)=(total cholesterol-HDL—cholesterol)/HDL cholesterol
2 CRF (cardiac risk factor)=total cholesterol/HDL—cholesterol
YAl values are expressed as the mean * SD of 8 rats per each group.

“Values with different superscripts in the same row are significantly different (p<0.05) among groups by Tukey’s test.



SrEXGAI M ISEIX| M273 12 2016

W, 3 %i’%l*Eﬂ

1=
4. ¥¥ &, ALT, AST, ALP, LDH &t&f
3 9] ALT, AST, ALP ¥ LDH

o 7t F/dol gk &
2Ot Mansour & Mossa 2010). ZA[H}Alo]e} Akx]
A7lrEs 2uElsty 477t Folgh Fe] ¥4
2, ALT, AST, ALP, ¥ LDH ¥=F& Table 59 2t}
ALTS} AST 8402 7+ &4 Al 84 Y= Zejved
o5 T7h= 1t A%
(Bishayee et al. 1995).
AN A2 o] A HT(HFD)ZE
1o] 4
9

5:.)\]— 7511_1& o} _/,: 9)\

A=)
FEite

r
4

o
2
o

Bl 11]‘%}*‘0]9} % ANg A 3t F(HFD-A39}
HFD-AS)M = fro]2Ql S7he HolA| Rafsict. &
A F, ALP FRE 2422 olit(N)ellA] 710,50 + 25,88
U/LE JERNAIL, TA2]0] A FH(HFC) oM 952.63
+29.88 U/LE §o)¢l 2712 Byrt aAdhalo] A
ATHFO) HSIAE 5% NS A Fs T
(HFD-A5)°] 893.13 * 37.38 U/LE #-9d o= 748}

ot €A = 1DH g2 FAlol () v]sf 14|
Hh2]o] A4 F]-(HFD) ¢l A v«l’—ﬂ"l F7+HE eI,
A2 o] AFTHFD) HIBIAE 5% S 3
wolgh T(HFD-AS)oM fojH oz Fhassict. ol
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%“é% F7HA71H,
STIAA A
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Table 5. Effect of Allium hookeri root powder on activities of ALT, AST, ALP and LDH from rats

exposed to different experimental diets

Groups
N HFD HFD-A3 HFD-A5
ALT (U/L) 3075 +  6.840N 30.50 £ 5.13 36.00 + 5.90 29.88 + 6.29
AST (U/L) 120.50 + 20.45™ 136.25 + 34.74 126.13 + 19.24 146.38 + 21.68
ALP (U/L) 710.50 + 25.88%? 952.63 + 29.88° 933.88 + 25.93% 893.13 + 37.38"
LDH (U/L) 608.63 + 25.29° 720.25 + 35.07° 689.75 + 32.23° 639.38 + 29.04°

DAIl values are expressed as the mean +

SD of 8 rats per each group.

2Values with different superscripts in the same row are significantly different (p<0.05) among groups by Tukey’s test



Table 6. Contents

of triglyceride and total cholesterol in liver rats fed experimental diets

Groups
N HFD HFD-A3 HFD-A5
Triglyceride , 21.74 + 2.05"% 2753 + 2.93° 23.58 + 3.15" 22.19+3.12°
(mg/g, wet weight)
Total cholesterol
otal cholestero 88.53 + 5.73 10149 + 856*  87.88 + 10.95® 81.79+2.52°

(mg/g, wetweight)

YAl values are expressed as the mean % SD of 8 rats per each group.

YValues with different superscripts in the same row are significantly different (p<0.05) among groups by Tukey’s test

Table 7. Contents of triglyceride and total cholesterol in adipose tissue of

rats fed experimental

diets
Groups
N HFD HFD-A3 HFD-A5

Epididymal AT
Triglyceride , 64.32 + 7.2502 75.43 + 10.53° 63.98 + 5.45° 61.78 + 6.80°
(mg/g, wet weight)
Total cholesterol 82.19 + 6.62° 99.73 + 434 8646 + 775 8213 + 6.7%
(mg/g, wet weight)

Mesenteric AT
Triglyceri
riglyceride 53.56 + 5.58" 64.61 £ 5.01° 56.96 + 9,05 53.14 + 7.4
(mg/g, wet weight)
Total cholesterol
ota’ cholestero 92.78 + T41° 10792 + 168  104.98 + 330 98.93 + 4.78"

(mg/g, wet weight)

DAl values are expressed as the mean = SD of 8 rats per each group.

PValues with different superscripts in the same row are significantly different (p<0.05) among groups by Tukey’s test
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