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Protective Effects of Loquat (Eriobotrya japonica Lindl.) Leaf Extract on

Ethanol-Induced Liver Damage in Rats
Hwan Lee - Yeon Jin Park” - Jae—Joon Lee’
Dept. of Food and Nutrition, Chosun University, Gwangju, Korea
Dept. of Hotel Cusine & Baking, Jeonnam Provincial College, Damyang, Korea®

ABSTRACT

This study was performed to determine the hepatoprotective effects of ethanol extract of loquat
leaf (LL) on alcohol-induced liver damage in rats. Sprague-Dawley rats (n=32) were divided into
the following four groups: normal group (NOR), ethanol administrated group (ET), ethanol plus
LL 200 mg/kg BW/day administrated group (ET-LLL), and ethanol plus LL 400 mg/kg Bw/day
administrated group (ET-LLH). Body weight gain and food intake of the ET group were significantly
reduced compared to those of the ET-LLL and ET-LLH groups. Serum aspartate aminotransferase
(AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), and lactate dehydrogenase
(LDH) activities elevated by ethanol administration were significantly reduced by LL administration.
Serum triglyceride (TG) and total cholesterol (TC) contents and hepatic TG and TC contents of
the ET group were significantly elevated compared to those of the NOR group. However, TG
and TC contents in the serum and liver were significantly reduced in the ET-LLH group. Hepatic
glutathione (GSH) contents of the ET-LLL and ET-LLH groups were significantly elevated, and
hepatic thiobarbituric acid reactive substances (TBARS) contents were reduced compared to that
of the ET group. Taken together, these results suggest that LL may have a possible protective
effect on the improvement of hepatic injury by ethanol administration.
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FEluEhs 1980 o] F- A st tlEo]
U5-g RlFo] FAH S7HENH AW S5
DEEE Eske] At 9 S RS of
2ol 2dRlo] Har glon, feuete] 74 53] 3t
A%k 74 wpolgxe] Bt S S5 o3

el by At G A =

of HJ A, A AN} 2ha, W Az e] A
7He frdste] SAdAe] Tt F4 = o] AJH
kil befA] lthLieber 1994).

&2 HH F g2 AA 2 g2go] E
Aollx] A= ofEL US| = ofate] Th
g HIEste] Asprdelx] S4E UeRlH o2 <l
| <571 WS HTuma & Casey 2003). <3+
, S T Ze Fgo R Fgol 5 T ke
& HAR o=t} olzjgt SHE AT
7] S35 F SHAA S5 FES A3
o] Ath(Park et al. 2006). <=ZAA S5 st
Jo] 0] o]df| th& W2 7= FA=IL 9L
tl, SUIRE F58(Park et al. 2000), M 715
S5(Seo & Kim 2001) Foll #3F A7} o|Fo Hok
Wt olujE} HEH R A o8k SAEA A
W B, Zs) s, tieeat B HKo et al,
2000)°] 9o, Az 1HEd X5 &% ck
3 AFEAH Zheng et al. 2004).
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vup = )3k (Resaceae) o] FEnEoZ £
el AFEE vRse] Byt AdAe] 5
)}

ulans ek AT oM Ashs Aoz gl )
o). w5t gle wizkaow s, B, A, ol
9] o] Fiso] gtk el olzRE) AL

M, 1g, B95d, 7139, dgalL, 79 Fe=
F5o] Aol LA UrhLee 1982; Yook 1998). B
gk )9k 92 PA|ZA] RIZIeFo R o] gE|o] itk
(Whang et al. 1996). H]3} 9l 24 opn|=2}, v}
¥ A, C 9 E, Holife B U o] Bl

o
[e]
Z(Lee et al, 2015)¢} phytochemicalS $H-31aL Q)

fo o2

™, triterpene Al¥e] 3}¢HE2] ursolic acid, tormentic
acid, hyptadienic acid, oleanolic acid, maslinic acid
5 (Taniguchi et al. 2002; Huang et al. 2007)3%}
sesquiterpene HJA]2] ferulic acid¥} nerolidol 3Fgt
5 ek okl HaEdck(Lee et al. 2004),
551wl Qloll FHs) Be ek Hoe e
ursolic acid, kaempferol, quercetin-3-sambubioside,
chlorogenic acid, methyl chlorogenate, quercetin-3-
rhamnosides %§°] T k=0 AtH(Jung et al.
1999). Hlg} ol A5k Ay A2 rlskadt
(Jung et al, 1999), A= &I Chen et al, 2008; Kim
et al, 2009), &95 2 sotadH(o et al. 2000, 2002;
Banno et al, 2005), 3Hlo]#]2=a3HDe Tommasi et
al. 1992)0l] thet A77F BaEley, gk Hlstel] 3
e 8] T opvankEe Feka et ofy
2} ZF & WA EIKSoung et al. 19997} Q= Ao=
B np lok. oe} o] Hlzk= A Aol

U gHEo] QoM AR 7157 A=l Tt

II. A4

1. deili=
B3N Eriobotrya japonica Lindl.) €& 201613 69
Hepdte JA] dEnpSola Fredste] 4, A 9l

S AE AA 70C AR HAxste] B47]



HIm}

2 npfte] g A
AR 100 g3 80% oEre 1,500 mL-S A7}ste] Sk
23S B2 65°C ¢ Heating mantle(Mtops ms-265,
Seoul, Korea)ollA] 3A17F 33] wlEalo] Z=Za)9T)
ZZ200 Whatman filter papers® o3}3}1om, o=}
AL 40T L AolA rotary vacuum evaporator
(EYELA VACUUM NVC-1100, Tokyo, Japan)& A&
ste] s AAG T, A9F - w5 o A= A
S48 W3k 9is) ool WE st 24 Al
ol e RS B4 33 Wk s

S O

2. MES2O| AIS L 40|
AFBEE AT 57 Sprague Dawley?] 52 8
I

# 32rlelE FYLEFTEE (Seoul, Korea)ollA] T+
Yate] Aok AFEEAE oM 157U 3+ gl
EE HSAH B AlF 148 g3l A d
of whet 2t el T 8upely 4o = o] 2|
gl 29 Alo|A|e| g nhg] A Lefste] ARSI
AlFE Table 137} 2] 237420 (NOR), Y&
&}(35%, 10 ml/kg/day, ET), ¢} )3} ]
& A¥5%(200 mg/kg bw/day) Fo(ET-LLL) & &
&3} H)9t o 225 1FE(200 mg/kg bw/day)
FOAE(ET-LLH) 0.2 o] 4531 AAlekeitt, A3
AL RRY 4531 vl vla) 9] FEES A
Froll dEeE T zonded o]-83te] U Akt 13]
BT T3ttt 35% oeke-2 AR AT Fo 4ARF
o zondeg ol-gste] 7+ Fofeict. i A
Tt g Fol SHRTE BT Folskiith A
] L= 18 + 2T, 29 cyded 12A17F F71(08:
00~20:00)% 248tk & AA7IRE 51t Aol =
2 Agk glo] TFsk et B A 2t
s AERE93]e] S Wl 1 ge] wef A
Y3+ THCIACU2017-A0013).
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Table 1. Composition of experimental diet

Groups Diet composition

NOR Normal diet”

ET Normal diet + EtOH?
ET-LLL Normal diet + LLL® + EtOH?
ET-LLH  Normal diet + LLH? + EtOH?

YAccording to AIN-93 diet composition(Reeves et al.
1993).
YEtOH: 35 % ethanol 10 mL/kg of b.w./day.
YLLL: Loquat (Eriobotrya japonica Lindl.) leaf ethanol
extract 200 mg/kg of b.w./day.
YLLH: Loquat (Erobotrya japonica Lindl.) leaf

ethanol extract 400 mg/kg of b.w./day.

3. Hs=9 X2

AR EE T 12ARE H2AR] v COE 7P
A wFHAA S Hdste] @
1,150 xg(4C)ellA] 2087+ Arliefste] ¥4

FA| Z2ARYFIAN B T2k
=3to] 0.9% A AT Hol sl gl
a2 AE AL ARZ S AAT & TS
A3t ok =atoloto| e HERES el Sl ¥
& F545}+e] 70 9] deep freezerd] R#A3}IE

Lo

4 B 3 7t 7ls NESS BYE Y K
4 55
¥ F ALT, AST, ALP % LDH 345, 4403,

F2d2HE 9 HDL-2U2HE e kit AR
sto] FAstets] AL A2 7](Fuji Dri-Chem
3500, Fujifilm, Japan)& E413}9jt} LDL-Zd|2H| S
FE2 Friedwald2](1972)0l] o]71&ke] ALkl o,
'l 7351 &] 4= (atherogenic index, ADA= {(FZ#)|2~E|
£ - HDL-Z¥ |28 8)/HDL-ZE| 2| 2] o)) 2J3}e]
Itk Rosenfeld 1989),
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- ZF 22 0.1 goll 6 mL CHCls-Methanol(2
D1, v Kk W AN 2 Aol = 3 5
FrE H7skar, 1,900 xgold 2087F GAlEe A]?l
the AAZ sk skets stk olF
B 2ZHE g B0l ARSsIe™, Zlatkis
& 7ak(1969)9] Wil oJate] S48t Al &
He A FHF A Hste] ARSI,
Biggs et al.(1975)¢] W o2 Z7s}rt.

6. Zt XX| = glutathione(GSH) &2 &H

Z

Al

BN
»
ol

GSH 3k Tietze(1969)2] WS ¥
Falo] =R3}c}. 7.} Z2] 0.1 goll 1081€] 5%(w/v)
sulfosalicylic acid 2 ml-2- %37F8}] polytron homogenizer

2 ol gate] @Sk 3 10,000 xg oA 1023F D4
Balaiolet, A le Hate] GSH FaF 2412 9J3)
o] Algsl e, Alg#el working buffer 700 4L,
5,5-dithiobis-2-nitrobenzeoic acid 100 pL, A5 20
ML B SHAR 180 ulS F7Iske] 30T oA 3R
2|8}t 71 & GSSG reductase &9 5 uL.E H7ksk
o] ZF o] F ths 412 nmolA] 18 =0t Wi+

7+ Z#] & Fakskx) A (thiobarbituric acid reactive

substances, TBARS) %2 Buege & Aust(1978)9]

=8, polytron homogenizer2

%
Z o] ehlA slEkS: Lowry et al,(1951)

wAskg 7k =
o] HhHo g WA Bl & ol skeks AAs))
k= The TBA A]2K0.25 N HClell 0.375% TBA 3HT)

ol butylated hydroxytoluene®] &% $FaFo] 0,01%7}
HE=E 7k, homogenate s 71she] 2 £3k8) o}
= 98CTE 15871 7hdste] SA4] WA 1,500 xg=
1587+ 99AE)3lelh AAde] EXEE 535 nm
o Sk, AIsAE ke TBAMS AR
3}e] malondialdehyde(MDA) $teFo 2 Awks}qlct

9. Sz

B 2 Avke] EAx]g)= SPSS(Statistical Package
for Social Science)E o]83ty. o AT 33] =4

Fro® Ft + BFEAR BABIICE 7t w1t Haat
of thek SAIA frelds et Slal bl 24t
Hg AA] 3 & p(0.05 F<E0llA] Tukey's testE ©]

|3+ A5 A Post-Hoe tes)S AT
L. Az 9 3
X
[=]
4323 Hg} o ke FEES FEHE AT
[e]
=

F A7) AFEIE, HoliAF % Aol
ETA

g Z71= Table 29} 2t} 31F]o] AEZvl

Table 2. Changes in body weight, food intake, and food efficiency ratio of rats administered alcohol

and/or loquat leaf ethanol extract

Initial body wt. Final body wt.

Gained body wt.

Food intake

Groups” © © (@/day) (@/day) Food efficiency ratio?
NOR 149.50 + 1.957™ 31008 + 5.41%% 574 + 036" 2501 + 201 0.23 + 0.01™
ET 148.67 + 2.45 280.50 + 9.97¢ 471 £ 023° 2017 £ 1.02° 0.23 + 0.02
ET-LLL 148.58 + 2.01 309.83 + 6.19* 558 + 0.51% 2473 + 2.13° 0.22 + 0.01
ET-LLH 149.08 + 2.83 305.25 + 847 576 + 0.17* 2481 + 1.87° 0.23 + 0.01

USee the legend of Table 1

YFER (food efficiency ratio): weight gain(g/day)/food intake(g/day)

9Values are mean * S. E. of 8 rats per each group.
“NS: not significantly different among groups

Values with different superscript in the same column significantly different(p<0.05) among groups by Tukey's test
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Table 3. Liver weight of rats administered alcohol and/or loquat leaf ethanol extract

Groups” NOR

ET-LLL ET-LLH

Liver

439 + 0092
(g/100 g body wt.) 39+ 009

511 + 0.13°

4776 + 0.24° 453 + 0.46°

USee the legend of Table 1
?The results are mean + S.E. of 8 rats per each group.

9Values with different superscripts in the same row are significantly different(p<0.05) between groups by Tukey’s test
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B HA A AT 372 HoldHFo] TamI
= AT ks Ak Aol 85 dagol
A5 A3 dago] thabEle] oluix] Yol B
=g HH T BF
o

?_]_ = =
$oli o wkeRte Qo)

i)
‘
il
2
)
2
Jo 4
O
ol
)
X

0l =

al

il
;

Rl

5
= = o]
YA Aol AREsEA] Qh=Thal ghtk(Licber 1994).
3 dES A7) AFE B Gl oy
2o)d ko] ZHAaEo] Xvl= B il(Pirola & Lieber
1972)7} $lem, TdEQl daE HFle 27k
B FTE AAA o= al e F o] Uof
U AFo] AslE7|= dtl= E3l(Mendenhall et al,
1969)% it} wEhA] 2 AT A vt o FEES
4318 A3l o3 AFAHE THIATIE AR o
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™, NORT¥R= W53k 215 WepiRIe o= 471
Rk G Folehu Fho] 23] Apgto] FLEA
7, 7Rkl AR daEiaL 3 S A 54
=3o] ABtEA el d Eder T

W Zlofghs Lee et al.(1993)9] A7-23}el FAkek
A Btk =gk WAl g2

= QA A A, B % 5 Fol 5

o] ZkAlaEe] §2jo] TRt wet b it o]

Sl AshEigich, 7IES) Aol TS ek
biomarker® &7l 491 ALTQ} ASTS AHF2lo],
THARl 43S AFHR Ak ATte] R EAY =

& 3 2A SAERe] A e T 3
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Table 4. ALT, AST, ALP, and LDH activities in serum of rats treated with alcohol and/or loguat leaf
ethanol extract

Groups” ALT AST ALP LDH
(U/L)

NOR 35.16+3.987%Y 113.25+5.85 509.23+50.33¢ 599.43+30.16¢

ET 52.36+4.21° 159.63+9.87* 826.36+65.98" 801.23+45.232°

ET-LLL 47.3642.78 148.69+7.36 793.36+57.82% 746.23 450,11

ET-LLH 39.36+£2.40 136.23+3.36" 721.23+65.11° 683.52+43.34

USee the legend of Table 1
PThe results are mean + SE. for 8 rats in each group.
9Values with different superscripts in the same column are significantly different(p<0.05) between groups by Tukey’s test

o] 5713 vt Fado| WistE Zefste] ofs A& F sk QoA Higk o FEE FoIR ol B4
of W] grlEo] A F Do St gt o] ggo] FHash= o8 Hol Hluk FEEo] IHAE
(Bjorntorp 1988, 1990). ALPE= 7+ -2 H=dgl A o] g JAXIA 3t thrtel S-#Q0 ZHE ER
LA} 2dEstH, LDHE 4143 7, 2713 A = Ao AlrHY

of A=A &do] S7Isk= AR delxl adolrt

(Ki et al. 1993; Kanh et al, 1995). whahr] B G37ollA 4. 93 3 XEEY dat & SUFSIK|e
473 TR g FoR QI8 & 5 ALT, AST, U323 vlg} ¢l g FEES TEERE BT
ALP 9l LDH &/go] F-2JeHA| S7ketalthe= AL 3t Fo 3 3] A F A ) Helel FEsA|
Eo] VRt A BolFal 9lvk. Ustg tiAlg el 52 243 A= Table 59} 2ok, €3 F SN
A 7 A7) Y ooz A B4 akhFe 54 geke ETto] NORT H)3te] §-oJsH 2715+
2 flavonoid9} Z2 gRksldie] 2Rgo = st 7+ 1, 437 vl 9] dEe FEES Av: 22
2¥tkar FCkShin et al. 2007). 2 o7l ARg-H 1) WEEE W Fofdt ET-LLLTY ET-LLHT-S ETT
3} 9l oJeks 3259 % polyphenol®} % flavonoid o Hj3te] E5 ojEA o= AstEY) 3] ujg o
SHHE ke 242} 129.32 £ 1.79 mg/mLS} 103.43 oe-E FE& e Forel ET-LLHT-E NORT
+ 0.88 mg/ml(data not shown)2 FAEMPRES t} Hopbs SRy, § #2tdlE #22t gi9ich

Table 5. Triglyceride, total cholesterol, LDL-cholesterol and HDL-cholesterol contents, Al, and HTR
in serum of rats treated with alcohol and/or loquat leaf ethanol extract

Triglyceride Total cholesterol ~ LDL-cholesterol =~ HDL-cholesterol

Groups" AP
(mg/dL)

NOR 66.23 + 3.219¥ 90.38 + 3.29 50.73 + 3.25° 38.21 + 1.98 1.37 + 0.24¢

ET 98.23 + 3.01° 119.63 + 5.59° 7401 + 2.01° 24.19 + 2.98 3.95 + 0.13°

ET-LLL 89.23 + 5.18 98.26 * 426"  67.23 + 3.22% 29.34 + 1.87% 235 + 0.19°

ET-LLH 77.23 + 3.00° 92.33 + 5.01° 55.06 + 2.92° 35.42 + 2.61° 1.60 + 0.27°

DSee the legend of Table 1

? Al(atherogenic index) = (total cholesterol — HDL-cholesterol)/HDL-cholesterol

9The results are mean + S.E. for 8 rats in each group.

“Values with different superscripts in the same column are significantly different(p<0.05) between groups by Tukey’s test
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& frelAel o
chylomicron rerrmantsEH/\]-Q]- T.‘i'—fs}] 715-L
5, FAAMe] olg-go] FaEA, A )
A2 215 NADH/NAD' 0] Z7}slo1A)t: 5 chat
3l ol wjFolglal dH(Chiat et al. 1972; Lieber
1994). 83 & F2d=HE = ETo] NORT
ol Wisted felabl Z7lekglon, Hmet v o
ErS ZZES AEr o WELE WY
ET- LLL:rLJJr ET-LLHT-S BTl H|sle] st 74

oL, Hjgh 9l offehg FEES AFE 7o

he ol

I
o7 ‘-‘4?’} ET-LLHT- ET—TLOH H]
3 94 F IDL-BeA2EE Fgol folabl dash
%ict. E7AskAE ETEo] NOR Blste] fre]
sPll Fktelon, et wst 9 olike FE5
& AekE F2 ek WY Fofd LETLLLT
ET-LLHS] S ASIA|= ETel] vlste] frofsiA|
72hiet. ofe 2AbiT} QT 2zt
ek g} 0 4 oL i) 431
= e WS Y Rl BuHglh
(Cho et al. 2003; Won et al, 2005), 53} H]3} $lz}
215A ol g--Elo] 9= phenolic 3FEHES9] &
dl2ElE Asiate, B8 248 5 T Al
A7) W&l Ao g HRTKChoi et
al, 2000, B 3] Ak sk o) FERE W F

of}4)
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b. 7t =22 & SHXY ¥ SZYAHE

U7} vlg} Q] ek FEES TEHER AT
Fo & 8He] 7t 24 T A 2 FFYHE
o] 3FekS Hlwet Avk= Table 63 2t} 3P 24 &
A ke NORTol Blste] ETFo] #2J5H
7R 2E B 5 U9tk 9328 T2 7o
7 SR ke G428 vig) oes FEES
TR WY Fofslgle e FE gEFHo R fo
S| Frashe S Bk 2F 24 T FFul2H
£ ¥ ETo] NORwol HIgte frofsiA| S7tat
et gt 225 BoE 7t 23 F 2F g
FFw s A Yehlidlod, g8 vig)

FEES AT BF FoJF ET-LLHT O] BTl
vlsl] f-elslA 734313tk Phenolic &2 7+ =
Ao FelzEle A AT BaEgic
(Sugano et al. 1990). & A7+el] AR&-E ]9} o ollgk
& FZE2 % polyphenol¥ % flavonoid SHHE-S
HlRate] kst Adise] o dHrakal )lel(ung
et al. 1999), B|z} ¢l FEEo] b 220 At

Wdelle Fhofehs Aoz Bt

Table 6. Triglyceride and total cholesterol contents
in liver of rats administered alcohol
and/or loquat leaf ethanol extract

b Triglyceride Total cholesterol
Groups
(mg/g)
NOR 2431 + 1.867< 4.18 + 0.31°
ET 50.69 + 5.24° 6.38 + 0.90%
ET-LLL 4421 + 2,01 6.01 + 0.23
ET-LLH 4031 + 2.26° 523 + 0.24°

DSee the legend of Table 1

PThe results are mean * S.E. for 8 rats in each group.

Values with different superscripts in the same column are
significantly different(p<0.05) between groups by Tukey’s test
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k]

ulate] FolaiAl S7hEIRiT). GSHE ek thiol
T221 dkelEA R GSH-peroxidase?} glutathione-
S-transferase®} -2 Q-0 4F8HA] A gl tigh
ok g5 V= &40] 7R ARGEoAH, A
E Y AR o]lEE A RS E ot
T A T ot AE 7S sk Fa%t
&g Shh(Licber 1980), ¥ A74¥ ¢Fg Fo=
7+ 22)9] GSH FHg2 alst 24 dvs
e HFF FEE] HolR2 GSH 3HE

HAE AANA 3+ 220 ksl SA-HRI

=24 *J—’t—é—o] ni7isted 7F &3 271% How
Aejx] QJtH(Paradis et al, 1998), &=Ly} v]g} &
£S5 W Foidt ET-LLLES} ET-LLHT-S ETsz o] H]
o sl ok A 2 ¢ 29 5
SRIsH o] gael AL wst FEEe] P4
polyphenol & flavonoid 3+ 22 Q2| &
He sk WED 9 RIS W1 B free
radicale] A3 SJANZ & & Ao AT

il

Table 7. GSH and TBARS contents in liver of rats
administered alcohol and/or loquat leaf
ethanol extract

Groupsl) GSH . TBARS '
(ug/g protein) (nmol/g protein)
NOR 11.39 £+ 0.52° 11.09 = 047
ET 7.59 £ 0.24° 21.69 £ 0.51°
ET-LLL 793 £ 0.18° 16.12 + 0.32°
ET-LLH 8.85 + 0.34° 1536 + 0.74°

USee the legend of Table 1

PThe results are mean + S.E. for 8 rats in each group.

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

v} Q) ok %*é%ﬂ TS dHe-S Fo
g FFM 7+ 7T
IS gohE iz} *E‘*l*‘c?}"ﬂﬂ}. Tl AT A H
2 A3k AT vt o FEE TR fofHes
7RI AT 7 3 22 FAE 428 Fol2
7t o1l FAPL vlgt o] FEE TR va 1t
e AES Bt 7 &4 AR a9 ¥4
ALT, AST, ALP 9 LDH 244% 4385 o= Fofgh
=2 ED e vste] 42g3} vgt o] FEES IF
T W3 Fofdt ET-LLHT | 23k AstE et &
A F A & 24262 2 IDL-2Y2HE

Steke t2THED)S AHNOR)O vk f-o)a}
A F7VHAL, d3e vuiel 25 W Fol2
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