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Abstract

This study was performed to investigate the effects of ethanolic extract of Ulmus davidiana root (UE) on lipid metabolism
in mice fed a high-fat diet (HF) for 7 weeks. Forty male ICR mice were randomly divided into four groups; normal diet
group (N), high-fat diet group (HF), HF with 0.5% UE (HF-L) and 1% UE (HF-H) group. Body weight, body weight gain,
and liver weight in the HF group was significantly higher than in the N group, while those of the HF-L and HF-H group
were unchanged. UE improved HF-induced dyslipidemia by reducing serum triglyceride, total cholesterol, and the atherogenic
index. There was no difference in serum HDL-cholesterol among experimental groups. However, the HDL-cholesterol/total
cholesterol ratio was significantly increased in the HF-L and HF-H group. Histological analysis showed that HF-fed mice
developed hepatocellular microvesicular vacuolation as a result of fat accumulation. These changes were attenuated by 1%
UE supplementation. In addition, hepatic triglyceride and cholesterol levels in the HF-H group significantly reduced. Taken
together, these results demonstrated that lipid levels in the blood and liver were reduced by UE, suggesting that it might
be beneficial for the prevention and treatment of hyperlipidemia and fatty liver.
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M E Aoz deA glon, EF FHLEHE E A s =5
B4t 2RO AT AL ARE Aolo] FaT 7ol
A7 g wet =9 A9 Hleo] §43] 57t Hrh olo] W A A5 @F A 53 MAAAZ
st olsh o} 4% WA FRSE S Sk 4 b AN ool BHE T 08 BT PN
So, AUBA UL S £ HUEL Holm glos, AR el =elm 3tk
=l o APgdQlezA I ARS HEstL US =FWH(Ulmus davidiana var. japonica)= 3 ¥ 717+
B9k ofyz}, ofof thgt ojzH] X &= gt BAE &4de oz &84S oy, BEgd s f29, s /A
Z 3} QA th(Statistics Korea 2012). S AS} AL 2 olgiiix: BE2n oA, ¢, 2%, A, Ao|XA 5 A
HE5 22 AEIA A3he o2 wg A HE] 4o Ao AY A== dT] AREE O] fth(Jeong & Kim 2012).
o] 3F2 wo] Hh= Ao Z AHA glon X S AHE, LEURE AE S 2= B-sitosterol, tannin, terpenoid, catechin,
7YY, G % uE 5L SPANE oA UrHCasilli 5 pectin, TFF Fol LA glow, o] o= AFHES
1986). o] X EZFL AdTA AT} 7 Aol =& UeElf &= AE S 2= fiiedelin, epifriendelalol, taraxerol 5©]
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Table 1. Composition of experimental diet
(Unit: g/kg diet)

Ingredients NV HF? HF-LY  HF-HY
Casein 200 200 200 200
Corn oil 50 50 50 50
Cocoa butter - 50 50 50
Coconut oil - 30 30 30
Cholesterol - 10 10 10
Corn starch 450 340 340 340
Sucrose 200 200 200 200
Cellulose 50 50 50 50
Mineral mixture” 35 35 35 35
Vitamin mixture” 10 10 10 10
Methionine 3 3 3 3
Choline bitartrate 2 2 2 2
Ulmus davidiana ) 5 10

root ethanol extract

D N: normal diet. 2 HF: high fat diet. ¥ HF-L: high fat diet
containing 0.5% ethanolic extract of Ulmus davidiana root. ¥ HF-H:
high fat diet containing 1.0% ethanolic extract of Ulmus davidiana
root. > AIN-76 mineral mixture. ® AIN-76 vitamin mixture.
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Table 2. Body weight, body weight gain, food intake, and
food efficiency of mice fed experimental diet for 7 weeks

NV HF HF-L? HF-H?

Initial body
weight(g)

21.3740.38™59 2148+0.43 21.45+0.55 21.44+0.30

Final body
weight(g)

28.03+1.05*” 36.70+0.82° 35.26+1.51° 34.29+1.83"

Weight gain
(g/Twk)

6.66+1.15° 15.07+0.69° 13.81+1.45° 11.85+1.71°

Food intake

348+0.12% 3474025 3.58+021  3.67+0.15
(g/day)

Food

. 0.019£0.003* 0.040:£0.001° 0.032::0.003° 0.0330.003"
efficiency”

D N: normal diet. 2 HF: high fat diet. ¥ HF-L: high fat diet
containing 0.5% ethanolic extract of Ulmus davidiana toot. *
HF-H: high fat diet containing 1.0% ethanolic extract of Ulmus
davidiana root. * Food efficiency = total weight gain/total food
intake. ® NS: not significant. ” Values are means+S.E.(n=10) and
different letters in the same row are significant different at p<0.05

by Duncan's multiple range test.

Table 3. Organ tissue weights in mice fed experimental
diets for 7 weeks (Unit: g/100 g b.w)

ND HF? HF-LY HF-HY
Liver 3.8140.29°  5.56+0.16° 5.38+0.41° 5.29+0.52°
Kidney 1.26+0.06%° 1.0240.05 1.10£0.16  1.04£0.07
Spleen 0.30+0.03™  0.27+0.03 0.30+0.05  0.22+0.03
Perirenal
CUCNE  0.954028"  1.6740.11° 1.53£0.19% 1.82+0.24°
adipose tissue
Epididymal ) (1 0508 4614019 4414042° 426+0.72°

adipose tissue
D N: normal diet. 2 HF: high fat diet. ¥ HF-L: high fat diet

containing 0.5% ethanolic extract of Ulmus davidiana root. ¥ HF-H:

high fat diet containing 1.0% ethanolic extract of Ulmus davidiana
root. ¥ NS: not significant. ® Values are means£S.E. (n=10) and
different letters in the same row are significant different at p<0.05

by Duncan's multiple range test.
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Fig. 1. Effects of ethanolic extract of Ulmus davidiana
root on serum lipid levels on experimental mice. The results
were expressed means+S.E. (n=10).
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Fig. 2. Effects of ethanolic extract of Ulmus davidiana
root on total cholesterol and triglyceride levels in liver of
experimental mice. The results were expressed means+S.E.
(n=10).
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Fig. 3. Histological change of liver tissue in mice. Hema-
toxylin and eosin staining of liver tissue. Original magnification,
x100. A. normal diet, B. high-fat diet, C. high-fat diet
containing 0.5% ethanolic extract of Ulmus davidiana root,
D. high-fat diet containing 1.0% ethanolic extract of Ulmus
davidiana root.
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