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Effects of Eriobotrya japonica Lindl. (Loquat) Leaf Ethanol Extract on Cholesterol
and Antioxidative Activity in Rats Fed a High-Fat/High-Cholesterol Diet

Ah-Ra Kiml, Yun-Gyeong Hwangl, Jae—Joon Leel, Hae-Ok Jungz, and Myung-Yul Lee!

'Dept. of Food and Nutrition, Chosun University, Gwangju 501-759, Korea
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Abstract

We investigated the effects of an ethanol extract of Eriobotrya japonica Lindl. (loquat) leaves (EJ) on the
lipid metabolism of serum, liver, and adipose tissue, and antioxidative activity in rats fed a fat/cholesterol diet
for four weeks. Male Sprague-Dawley rats weighing 207 g were divided into 4 groups: a normal diet group
(N), a high-fat/high—cholesterol diet group (HFC), a high-fat/high-cholesterol diet group administered 200 mg/kg
day EJ (HFC-EJL), and a high-fat/high-cholesterol diet group administered 400 mg/kg/day EJ (HFC-EJH).
The serum ALT and AST activities of the EJ groups were lower than those of HFC group, but there was no
significant change in serum ALP or LDH activities. The serum total and LDL-cholesterol, atherogenic index,
and cardiac risk factor tended to be decreased in the EJ groups compared to the HFC group, while the serum
HDL-cholesterol decreased in the HFC group and increased only minimally in the EJ groups. The total cholesterol
in liver and mesenteric adipose tissues was lower in the EJ groups than in the HFC group. Triglycerides in
the mesenteric and epididymal adipose tissues were lower in the EJ groups than in the HFC group. The liver
GSH levels of the EJ groups were significantly lower than the HFC group. The liver TBARS content was sig—
nificantly lower in the EJ groups than in the HFC group. These results suggest that EJ ethanol extract may
improve the lipid metabolism of serum, liver, and adipose tissue and prevent oxidative stress by stimulating
antioxidative systems in rats fed a high-fat/high-cholesterol diet.
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B 3H Eriobotrya japonica Lindl.) U5+ 7] Resaceae)
o FEuEog e ojFuyal BFA 71 doln, ol
15~25 cmZ ®Wole go] §gloy sFeo] ya e g
o] bt} v S-S JEZRE WIZta Yo T Ay s, A,
79 9 olxe] FAFol Ak stH, HAFA L, VIHAE,
794, 234 g 5F T &5 Aok A don,
T 2 dEA = T g Tz g AL§-E o
A $H10-12).

ToA = vlgte] RepE AR 4 E fujFEE9 A
&3 (13-17), g4kl 2 &4 (18,19), WA A &
7(20), ¥ Asta=(21), ALY AL (22) S
g A7 AP HAS Jeong 172 BlIY EF F=
ol A1 2] polyphenol &&©°] 2891 mg/g, & flavonoid &%
1054 mg/g 63 Ao 2 Buslgom, Leedt Kim(18)
A, s40x 9 718 Az v gl ogE FEE4
flavonoid &#Fo] Z}z} 110.3 mg/g, 90.9 mg/g ¥ 76.4 mg/g
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Table 1. Composition of experimental diet (g/kg)

Diet composition Noleal High*fat/hig.h*cholesterol
diet diet

Casein 200 200

L-Methionine 3 3

Corn starch 500 390

Sucrose 100 100

Cellulose 50 50

Lard 100 200

Mineral mix” 35 35

Vitamin mix? 10 10

Choline chloride 2 2

Cholesterol - 10

' AIN-93-MX mineral mixture and AIN-93-VX vitamin mix-
ture (25).

AESEC AE A Ao|=Y

A8 FE-L Sprague Dawley A 553 A4 313 32v1g]
=2 ZHE I FE(F)(Seoul, Korea)oll A T4 3t A vhst
o AFFTEAEAA 1—11‘%1 7 AR R A AT
T, Hd AF 207 gd AE dHF wet 4 AP 25
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% alanine aminotransferase(ALT), asparate ami-
notransferase(AST), alkaline phosphatase(ALP) % lactate
dehydrogenase(LDH) &3 TAAY, FZdHE 2
HDL-ZF#2HE &5 Y83 HA A5E47]
(Fuji Dri-Chem 3500, Fujifilm, Tokyo, Japan)S A}-&3}<]
=439t LDL-ZH£H & 2 Friedewald? (FF
H 28 & — (HDL-ZH 2H & — S8 A/5)}H26)d o3t
At AEAAAE YFE AA o] &H= T
74 8 A 4= (atherogenic index, AD+E {(ZZd ~H & —-HDL-
Fd2HE)/HDL-Zd 2H &}l 23t 3R 2™ (27),
A" 719 A4 (cardiac risk factor, CRF)= ZZ# ~HE
S HDL-ZH=HE2 vro] F3ATh2D).
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2t=%| = GoH sigF =X

+Z% % glutathione(GSH) &% Tietze2] WHH(31)<
W3t SH3A=d T+ =24 01 g 108 (w/v)Y 5%
(w/v) sulfosalicylic acid 2 mLEg 713 »3F o}
10,000 x goll A 1087 A4 &3 & AR NS GSH §HF
=3RS 93t AFEE AT A@ | working buffer 700
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assay kit(Sigma, St. Louis, MO, USA)E o] &3} n| A
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butylated hydroxytoluene®] = 3dt&ko] 0.01%7} H =&
A7He 5 & 3 o 98°CE 1587 7HE st FA]
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B AyoA dojd FAEA A= Statistical Package
for Social Science(SPSS)E o] &84 & ] AT A
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g A fe)ds A3 s dUnA v‘i‘ﬂ'v‘f‘ﬁ(one*
way analysis of variance)2 AA|$H & p<0.05 FFoll A
Tukey's testE ©]-83F A% 7474 (Post-Hoc test)S A A8}

At

7E=I_T1|. al =t

HESE7t2 Alo|ME g Alolgs, ZI=A Y X[H=xE
A1
DAL ZH 2 E 2o ¢} HI T oeg FEE 200
mg/kg/day 2} 400 mg/kg/day s 457t ATFA T 3FH 9
FEUHE, Aol dAE, Holag R AT T AxA E A
AE H]JJ_??} A= Table 29 2. 39 AF
A Ell*Eﬂi No]?(HFc)Ol g2 el

S
BN ol
X, of

FlO _m

N
3
oy

':"'—Eﬂ./:

%% o :rL(HFC—EJL HFC-
HE 2ol #(HFC)e H] o}oq Ria
= 3%

L ool
T
2>
z
_0|L
_&_4

o
g2

g

<l

e :(0

o

)

rﬂlo

4N'

1>
2 rlo
32
o
Iy =
k)
B>
>1_,
lg [>

EJH)

LA S U ST (e
N, N
%o
2 T
Ir &
g
R
fu)
hu
Jzn
e
=
s
c
A
N
XN
o
T
X2
o
i
>
%

- -

=

o

)

N
tﬂL
Ul

i

B

§2

30,

_Q

>

o

fol

o

rlo

=2

irs

R

Rl
)
o

aﬂ*Eﬂi 4] oHL(HFC)OI o A
o]F(N)el HlEte] Fol3tA F71etH e
2HZ 2)o]#(HFC, HFC-E]JL, HFC-
27F iRt ol IAG-IFY LHE
2lo)E g AF A vl deg FEE
St ® AFF7HE, HoldHE B Ao)as
A e Aoz HAY B AFee 2 A &
o] 43t AFolA Won 534S LEY 2SS F93 3
HolAl =21 €5 FEES ¥ FA% 2 AFIIMF

W T

£

K

Y

"l

:T o ro
2o
U §>
é >

_la

&)
[l
R
ri
2
rr
:10

@ ]
o 1n
_E:

o2 of
=)

N r1r tlo

=

- m{n
rot o

m[o

% AAEEE YLAYoL A UHGE Aol 20l 2
RATH B3} 2 W (34), Park 5(36)2 L 2H E2
sk 9 e SAFEEE Y TR 3% =4
BT AFH ol gATo] folFow grstir



676 Hotet - Fa7

EERE EERNEE

[SRE=1

Table 2. Body weight gain, food intake, food efficiency ratio and changes in liver and adipose tissue weights in rats fed
a high—fat/high-cholesterol diet containing Eriobotrya japonica Lindl. ethanol extracts

NV HFC HFC-EJL HFC-EJH
Body weight gain (g/day) 6.33+0.13" 7.44+0.23° 7.06+0.18" 6.69+0.32%
Food intake (g/day) 22.06+0.80™% 20.42+0.21 21.04+0.21 21.22+0.27
FER? (%) 0.29+0.01" 0.36+0.01° 0.3440.01° 0.32+0.01°
Liver (g/100 g body wt.) 3.43+0.13° 5.41+0.20" 526+0.11% 470£0.18
Epididymal AT? (g/100 g body wt.) 5.79+0.18 7.12+0.29° 6.34+£0.19" 5.87+0.52
Mesenteric AT (g/100 g body wt.) 3.95+0.21" 5.34+0.18" 432+0.31" 3.82+0.45

N normal diet, HFC: high—fat/high—cholesterol diet, HFC-EJL: high—fat/high—cholesterol diet+ Eriobotrya japonica ethanol extract
200 mg/kg of b.w./day, HFC-EJH: high—fat/high—cholesterol diet+ Eriobotrya japonica ethanol extract 400 mg/kg of b.w./day.

YFER (food efficiency ratio): body weight gain/ food intake.
YAT: adipose tissue
YThe results are mean+SE 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.

ONS: not significantly different among groups.

AF T 7229 FAE Table 291419} o] A W-31

ZH2=HE 2o F(HFC)o] /g2 el(N)ell B35t F<
A Z7HE ATh A Y- FE 2HE Ao 9} vlae) o g
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Nere FEHE 18&H FAAFLHFC-EJH)IAME F23HA
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7+e) Fo] 718 (36), LEH 2B 2SS AV FF
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Ag-aZE 2 F 2ol (HFC)o Hlste] H5tSl o eh-&
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Table 3. Activities of ALT, AST, ALP and LDH in serum of rats fed a high—fat/high-cholesterol diet containing Eriobotrya

Jjaponica Lindl. leaf ethanol extracts (unit: U/L)
Groups" ALT ALP LDH
N 25.33+1.157 90.33+3.94° 613.67+9.67° 446.50+31.15"
HFC 40.00+1.39" 137.00+1.48° 725.83+26.87° 562.00+24.78"
HFC-EJL 32.17£1.19° 126.83+3.88" 664.83+29.88" 551.33+18.34
HFC-EJH 31.17+1.64° 122.67+4.42° 634.33+34.27" 484.17+16.52%

ll)See the legend of Table 2.
PThe results are mean+SE of 8 rats per each group.

YValues with different superscripts in the same column are significantly different (p<0.05) among groups by Tukey's test.
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IA-T Y 2EHE Aoz 278 X = A2 e
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Table 4. Contents of triglyceride, total cholesterol, LDL-cholesterol and HDL-cholesterol, AI and CRF in serum of rats fed
a high—fat/high-cholesterol diet containing Eriobotrya japonica Lindl. leaf ethanol extracts

NV HFC HFC-EJL HFC-EJH
Triglyceride (mg/dL) 65.83+3.817% 88.33+4.92° 81.00+5.16™ 71.33+£6.24™
Total cholesterol (mg/dL) 72.17+3.08" 90.33 +2.58" 78.00+3.86™ 76.33+£4.78"
LDL-cholesterol (mg/dL) 32.17+2.30° 72.33+3.48" 52.70+2.25" 47.93+4.76
HDL-cholesterol (mg/dL) 53.17+1.83" 35.67+2.63 4150+3.69 4267+2.16"
AP 0.36+0.03° 1.60+0.20° 0.92+0.11° 0.73+0.11™
CRF? 1.36£0.03° 2.60+0.20° 1.92+0.11° 1.79+0.09°

DSee the legend of Table 2.

P AT (atherogenic index): (total cholesterol— HDL-cholesterol)/HDL-cholesterol.

YCRF (cardiac risk factor): total cholesterol/HDL-cholesterol.

“The results are mean+SE 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.
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Table 5. Contents of triglyceride and total cholesterol in liver and adipose tissues of rats fed a high-fat/high-cholesterol

diet containing FEriobotrya japonica Lindl. leaf ethanol extracts

(mg/g, wet weight)

NV HFC HFC-EJL HFC-EJH

Liver Triglyceride 7.82+0.63 8.87+0.15 8.17+0.25 7.90+0.20
Total cholesterol 29.05+0.82 59.20+2.90 56.34+2.05" 49.14+2.77°

Eoididvmal AT? Triglyceride 9.42+0.22" 11.73+0.35° 10.55+0.24 957+0.41"
praidy Total cholesterol 24.46+3.48 36.20+1.02° 32.65+0.26° 29.74+0.70?
Mesenteric AT Triglyceride 10.26+0.34" 12.19+0.53" 11.22+0.39™ 10.33+0.54
> Total cholesterol 31.02+2.32% 36.31+1.87 32.21+1.94 31.66+1.33

DSee the legend of Table 2.

YAT: adipose tissue

¥The results are mean=SE of 8 rats per each group.
NS not significantly different among groups.

PValues with different superscripts in the same row are significantly different (p<0.05) among groups by Tukey’s test.
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Table 6. Contents of GSH and TBARS in liver of rats fed
a high-fat/high-cholesterol diet containing Eriobotrya ja-
ponica Lindl. leaf ethanol extracts

Groups” GSH (ug/g) TBARS (nmol/g)
N 23.92+0.337% 8.81+0.20¢
HFC 17.70+0.23° 12.33+0.39°
HFC-EJL 20.52+0.41° 11.30+0.30°
HFC-EJH 21.50+0.44" 10.09+0.28"

YSee the legend of Table 2.

:Z)The results are mean+SE of 8 rats per each group.
YValues with different superscripts in the same column sig-
nificantly different (p<0.05) among groups by Tukey’s test.
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