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Abstract — Fatty liver disease refers to a range of disorders associated with fatty liver, which occur in excessive eating, evident
infection or significant consumption of alcohol. This study was to investigate the effects of water and ethanol extracts of Trifi-
cum aestivum young leaf on lipid metabolism and accumulation in liver of mice fed with high-fat diet. Male C57BL/6 mice
were divided into normal diet group, high fat diet (HFD) group, high fat diet group administrated with 200 mg/kg/day of T.
aestivum water extract (HFD-TAWE) and high-fat group administrated with 200 mg/kg/day of T aestivum ethanol extract
TAEE). TAWE and TAEE were administrated orally for 5 weeks once at the same time point. Both TAWE and TAEE
significantly reduced body weight, food intake and liver tissue weight, which were augmented in high fat-fed mice. The serum
of triglyceride, total and LDL-cholesterol also were significantly attenuated in both HFD-TAWE and HFD-TAEE groups
compared to the HFD group. Moreover, administration of HFD-TAWE or HFD-TAEE reduced the lipid accumulation in liver
tissue of mice fed with high fat diet. Levels of total lipids and triglyceride in liver tissues also was significantly reduced in HFD-
TAWE and HFD-TAEE groups compared to HFD group. The activities of serum ALT and AST revealed in HFD group were
remarkedly decreased in HFD-TAEE groups. These results indicate that both water and ethanol extract of 7' aestivum may
improve the lipid accumulation in liver as well as lipid metabolism in serum, and that in particular, the ethanol extract of 7.
aestivum may has the potent anti-hyperlipidemic effect, suggesting that it may be a useful candidate for the therapy preventing

(HFD-

levels

8 3 A
Pharmacogn.
309 ~ 316 (2011)

=1 1 2 3 1%
olMa|' - e’ - o|gnl? - T - Yrh|
Vasdisha slshlet R olserT, SAgieka Sstepst Soksist B YA,
A NS AQAT S EASIRIE D 5 uto] 04 ol kA AT S

Inhibitory Effects of Triticum aestivum L. Extracts on Liver Lipid
Accumulation in High Fat-Fed Mice

Sun Hee Leel, Sung-Won Liml, Young-Mi Leez, Joo-Won Seo’ and Dae-Ki Kim"*
]Department of Immunology and Institute of Medical Science, Chonbuk National University Medical School,
Jeonju, Jeonbuk, 561-756, Korea
2Department of Oriental Pharmacy, College of Pharmacy and Wonkwang-Oriental Medicines Research Institute,
Wonkwang University, lksan, Jeonbuk, 570-749, Korea
‘Division of Bioscience and Bioinformatics, College of Natural Science and Research Center for Bio Food and
Drug Materials, Myongji University, Yongin, Gyeonggi-Do, 449-728, Korea

fatty liver diseases.

Key words — Triticum aestivum. hepatostaetosis, cholesterol, triglyceride, high-fat diet

FH BAA Faet A AstE Qs 8, T 2977 2 A== Aztsit 53] 2EY AR Qe 55
=, HRE IXEE AdE s 9 A 5o Ag st U] 43 Tol EoluhuA Yehe 7Hdgte
FaHol S7kstaL glow, o|& I8 AFEe] &re] Hol 7AW 9 7iko 2 wbdste] Al 497 Bk o
HolA| oL Y ZF O 7 Qg APFEC] STEAA AFS A o2 A A FHAHE T 2% A AFHE
olfp7F =L k. vt Mgk FAAS] AP o] AAA} oS 2t AF H2He doA

E fanglE Aow dEA ok w3k A0
*WAIZZHE-mail) : daekim@jbnu.ac.kr 5 W*Bﬁggﬂ]}‘ig ‘ﬂ%}é}&], X]HJZJ'O]_‘})\% A
(Tel): +82-63-270-3080 S Alge)] & S wXA] RFARE S, A%

309

X



W
—
(=)

IAREF, IRleEdTH 22 AgEso] FHkEH A
7F%(hepatostaetosis)O-& &gty B 7w Qlch”) w3k o
sdAYE TG RleddFTI= dBgo] AL &5
H2R1 Wolo® WEAHA HZole A dse] g+ o
AR EFslele St

7 7% olde] 7P BRI URlo= Ul
7H(alcoholic hepatostaetosis, ASH)Z} ] L5243
(nonalcoholic hepatostaetosis, NASH). = +E-#t}.”
’d AR dago] ARl YR1o = v Hr
2He] RS A7 A48 Holw 7|7 W]
g A 2] Aas dAE AAH EEEe
7F A L] X1Ed WHolgtal & ¢
A A GFES Apeld BEE A7
=

M 27k BeskAs erhd uw, P,

p

DS
o XN
%
o oﬁ

rlo

O

H

N
N

iy
N R
tlo r

< dy
i
+
3!
rr
N O{N
4 lo o

.
K

folr 30 (B
2o e
)
o

A EHIL 7 B A 240 FHo] e Aeloln, Y
E g 2 8% A2l 71018 B3 A ABoR

=1

=
73 A o] 2T, o) oA A ey
fei olol w2H 7 2HNE AFNE U 2
Aol

4y
= =3
o} SR 015 37188 & A4 Bago] glo] EFH
ol
S|
=

=
9l X EWHo| olUm A ol XFFEL gl A4
ot} weh HBZQ Y 2 WizkaWs} Aoldfr) o
2 3am PREL o] Ldle] 7k B I PFZS A

Sl she B S Holal St

A (Triticum aestivum Lamarck: TAYS 3}l 252 A
AF R i 1915 Alshe ZEoltt. 2 71578 2
Foll #Alo] FolAHA Eg 22 sto] ket 7154
AES MEe A ste FAoIg Mg e LS
wheetglassth= WA 02 B8 = 2Fele] ¢S 4
A 59 A% 71eAREAESR Bol olgH ek
o= gl fle BIER, vilE 5o e F
&P akslakgo) Qe FrEYe hrate] 9
o] 71%5% A7 a3t maEd B3 9ese
otHIES] APEA T B Wb B oAake Y

T

mﬂ

1

Kor. J. Pharmacogn.

05 ggAstarg ) So) okelety dsol B

e Ejvetelre diol tigk A7t wXigk

AAbE APATZA] streptozotocin(STZ) 2 =

N
ob

ot

oz

e & 32 of
(]
i)

SEANE T vl doA U B FEES Folsly
g 9 ASNAL B v ok £al Aexdse
£ leptine] Aojd EAWo] sAo| vlTh Sl&A A
I, 200&ddE 5 A 28 g dH EAS
Z8= CSTBL/6) ob/obrF-2=0 A W= B 228o) Yo
T} Q<& AgA o gt A GF= neksle] 7]t v

N
)
b

she 475 RAANF @5AE gAkE Jideke &
SATEY ARk 7hzA o] A F Al 2 E7]0)
o] 3= Ry upr} gk wEbA] B Aof|A
FE2E ek FE2ELS AFsIL, AW
NA AlFste] FEe v 2 AWUs
EollA FE2E8 47T sl AT AE 7
229 AA FAo| U FEEY MHNEHRE v

<
q o
M K

iy a2

i "
z
[

d

off 2
o, M2 ©
i oft

7

-

= 273U (Triticum aestivum Lamarck:
TAYS 74 225 (Gyeonggi-do, Korea)llA 249
T EEE 2062°CE fHAISH Tt 71 Hols MEH
2= Rlol|A Wolr|A 277 Auete] et W
ARz A B s B FEES AxREaA)
500 ml A5 2 500 ml oehEol ZAAZED 50 g2 2
7} Y3 Ao 308 7HA0Z 23] 233 &3, ©]
£ Whatmann paper filter2 ]33t &9} FE
2ot IHFES ] sUs e E FEES A
7l FE2E @t H73Y 55 71(EYELAAL, Tokyo,
Japan)ollA] 7H3bs= Sl3ith 559 FEES 4 137
X gkl XL & FEE(TAWE)H de-s F5&
(TAEEyS 23t 27}e] FEE5 el 445
2 A5l TP ARSSINITE
ABSEE AT - CS7BLIOIA 6532 31 k-
31(Gyeonggi-do, Korea)ollA] -3t ARE-3IA T
=2 AU 2 ARl &% 2242°C, )
50£10%, 12417 HYF719] 200X ARgsialom,
=4 2 S A% EE ER
(et rheEs AdEete] Al AREsIsiTh 1A
WSS FEsh7] fl8lA] whg-2of] AlF-gh AL = Research
DietsAH(New Brunswick, NJ)9| A% 45%% &-f-3sl= A
Walo] ALR(DI2451)ye THETE= Sl 7dsiler
A sEdA 677 =3 A AFEA AFHEHA sk

[>
il

y,

58
mx

oy o9 o>
oot T

~
e

o
rlet
ol
1
[e][e]
ol
)
ofy

¢

QL
2
Ry




Vol. 42, No. 4, 2011

Atz o g Ao ARE U HoR At
Stk e o] iz (ND), LAY Ao] tixst
(HFD), A2 o]+U = & 55 FoF(HFD-TAWE),
B Aol E RS FE= FoIw(HFD-TAEE) 5

o) i e dalgle] 2ol vk Relsel ALsa

A zshe w20 TAWE %= TAEE

il e

fu 1o
P,L
£
ol
Ju
[\®)
3
8
aQ
&
oo
of
L%
o

o, A% A AL AL slel A
A9 AFO 2 1pre] AL, AIAHATE AT
7V FAA7I70] Aol RO o] Talsint.

Hof U INEAE - APFEL AY FEUo] o)
22 FAuHT T FAIQIGHE ol &alel AHoA B
o2 A she] AL A7) HL 1,900xgolN] 2097}
Ay Felstel B Biste] BYAA I Y a2
4 244 AR AEeath FH 1 252 Aol

N
by
2
Z
o
o
)
o]
Il
2 o
¢
ofo
>~ 12
2
fd
ol
o
H
=
o
N
it
BN
N

U AE A4S 93 AEE AR A7EA] AR A Lol F55
FAsI] -70°CY] deep freezerdl| A RASISITH

83 A ZF =EUe| XEEE & - SAAH (Trigly-
cerides) 2 FZ#|2~H|E(Total cholesterol)g#-2 &Y ollA
S EElst (F)eHAIeF (Seoul, Korea)oll A 94t
Zfzke] G KiteS AMgslo] Al Z2EZ| ukt
550 nmellM FE=E S48l AHES3lth. HDL-Z# 2|
& IS F437] 918 ol 2% dextran sulfate 8-

Table 1. Effect of Triticum aestivum extracts on body weight, food intake and energy intake in mice’
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F 1M MgCl, €9 (1:1, viv)& 71ste] 948 & 1
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10.0)2 o]&3lo] Hax|e} BFHAE =319 p<0.05
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Groups”
Variables P

ND HFD HFD-TAWE HFD-TAEE
Initial (g) 20.92+1.26 20.71+1.12 20.33+0.97 20.55%+1.02
Final (g) 26.63+1.33% 38.32+3.41° 34.25+2.13¢ 29.7242 34°
Weight gain (g) 5.71+1.32° 17.61£2.01° 13.92+42.54¢ 9.17+2.26°
Food intake (g/day) 3.1040.53* 42540.67° 3.32+0.56" 3.00+0.57°
Energy intake (kcal/day) 11.9442.94° 22.07+3.24° 17.36+3.04° 15.1243.10°

UND, normal diet group; HFD, high fat diet group; HFD-TAWE, HFD+T. aestivum water extract group; HFD-TAEE, T aestivum

ethanol extract group.

?Values are mean+SE (n=7). Values with different letters in a column are significantly different at p<0.05.
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Table II. Effect of Triticum aestivum extracts on serum lipid contents in mice’
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o] 55.7% Z7151th. HFD+TAWE FolZoll M 167.50+
14.24 mg/dl, HFD+TAEE Foi-ol|Al= 142.35+10.31 mg/
dio = IA o) 2 Qs F7H T TAXE Tagol 1
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3} LDL-Z8 218 5 o g deke] «19)
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Factors GTOUPSI)

(mg/dl) ND HFD HFD-TAWE HFD-TAEE
Triglyceride 122.72+12.31° 191.04+12.94° 167.50+14.24° 142.35+10.31°
Total cholesterol 114.06+6.62° 151.3249.83° 128.32+7.22° 125.94+5.63°
HDL-cholesterol 37.65+4.26° 28.3643.76° 34.65+4.86° 35.76+4.18°
LDL-cholesterol 51.83+5.74° 84.87+7.68° 60.26+8.38° 61.76+6.17°

UGroups are the same as in Table I.

?Values are mean+SE (n=7). Values with different letters in a column are significantly different at p<0.05.
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Fig. 1. Effect of Triticum aestivum extracts on lipid accumulation
in liver tissues of mice fed with high fat diet by histological
assess(200x). Liver tissue was stained with hematoxylin/eosin
reagent. a) normal diet group, b) high fat diet (HFD) group, c)
HFD+T. aestivum water extract group; d) HFD+T aestivum
ethanol extract group.
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Table III. Effects of Triticum aestivum extracts on serum
alanine transamine (ALT) and asparate transaminase (AST)
activity in high fat-fed mice”

Groups" ALT(IU/L)  AST(IU/L) AST/ALT ratio
ND 45.54+7.87° 109.12+10.66°  2.39+0.36

HFD 57.47+9.82° 138.61x18.32°  2.41+0.39

HFD-TAWE  53.6146.61° 127.36+13.11°  2.37+0.32

HFD-TAEE  48.38+9.61° 112.85+15.14"  2.33+0.35

1)Groups are the same as in Table 1.
?Values are meanSE (n=7). Values with different letters in a
column are significantly different at p<0.05.
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138.61+£18.32 IUL & oA & FX& HoH,
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Table IV. Effect of Triticum aestivum extracts on liver weights and lipid contents in high fat-fed mice

Kor. J. Pharmacogn.

2)

Groupsl)
Factors
ND HFD HFD-TAWE HFD-TAEE
Liver weight (g) 1.20+0.34° 2.65+0.45" 1.64+£0.21° 1.31+0.34°
Total lipid (mg/g) 62.14+3.14° 178.21+12.07° 79.35+4.45° 68.34+3.14°
Triglyceride (mg/g) 31.45+2.10° 67.66+3.11° 41.32+£2.20° 34.14+2.65°

)Groups are the same as in Table 1.

?Values are mean+SE (n=7). Values with different letters in a column are significantly different at p<0.05.
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