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The Effect of Chaenomelis Fructus Extract on Acute Hepatic Injury in Rats
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1D(E[)t. of Herbology, College of Korean Medicine, Daegu Haany University
*Herbal Medicine Resources Research Center, Korea Institute of Oriental Medicine

ABSTRACT

Objective: This study was conducted to investigate the effect of Chaenomelis Fructus (CF) water extract on thioacetamide

(TAA)-treated rats.

Methods: Rats were divided into five groups: one normal group (n=8) and four with TAA-induced hepatic injury. These
treatment groups were administered distilled water (n=8): silymarin 100 mg/kg (n=8): CF 100 mg/kg (n=8): and CF 200
mg/kg (n=8). In the TAA groups, the acute liver injury was induced via IP injection (200 mg/kg). and the silymarin and CF
extract were then orally administered for three days. Subsequently, serum levels of GOT, GPT, and ammonia were confirmed

as well as protein expressions using liver tissue.

Results: In the liver injury-induced rats, CF administration reduced tissue damage and serum levels of GOT, GPT. and
ammonia. In addition, CF increased the anti-oxidant proteins Nrf2, Keapl, HO-1., and catalase and significantly regulated matrix
metalloproteinases (MMP-2 and MMP-9) and their tissue inhibitors (TIMP-1 and TIMP-2).

Conclusions: In this animal model of liver injury induced by TAA. CF extract is determined to have a hepatoprotective
effect by increasing anti-oxidant proteins that relieve damage and by regulating the expression of matrix metalloproteinases.

Key words: Chaenomelis Fructus, acute hepatic injury, thioacetamide, anti-oxidant
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S A5 colchicinem, malotilate, glucocorticoid
53 A EY BA43E A JdEHEE,
retinoic acid 5 X 2A7F ZU Aoz dg] A}
L5 QA o s AeAlE A FEEHN H
2F8o] M3 ety QJR|gE 7he] oFE dj Al
o7t dofts Aol Big x| =7F A A Sl
A ke ARG oo 7+ HE FEL A its}
7] $l5te] Ad 2AE o] &3 g At A3
=3 JA g A%k 733 [Silybum marianum (L.)
Gaerth $ silymaring A= 7 BE &

= 7H FE a9 AdEE FEEA o
T°V]Z] 2313 9le AA o},

EIKAIN: Chaenomelis Fructus):= #7]2H Rosaceae)
of &3 Eap}re] Asd A Axd oy
7] 10-20 ecm, A& 8-15 cm®] W3 ®oke 3
A A o, A (PEsk) = % (ifMe) sk, 2k

B, AsR), 290EM) 5 i
ﬂi g A glom, 7h|( ﬂﬂ i)ol] 2hg-ste zH

7)%5E FAATE FE2 LA G

ool & AFelME €]l Lot Eotr]=(Thioacetamid:

TAME 483 F4 2 &4 55 294 93

e 7t BE gHE #alstr] fldte] Y

b A Ax B gake chiAe) s gels)
aom, Folg A3E A7l L 71Ae dste

83+ AL Chaenomelis Fructus)
&‘ﬂf*(fﬂjr Elay °1W ﬁ‘”b‘}%{"ﬂﬂ A
T FdFAe A
gt Ak A4 ‘M /‘F&b‘}ﬁi‘;} o3 200 g ¥
st 254 2000 mL H7HeE 3 A FE7]
A 2"]4 % 3o ‘”‘ﬂz FE25E 9 F
T 54 Az E ol4d b Az

v

whe 2

=

ZAom 3ot (CF: yield, 13.3%: water content,
9.1%M)E -80 CollA R3tateich

2) Al oF

2 Ago]| L% thioacetamide(TAA), 2-
Diphenyl-1-picrylhydrazyl(DPPH), 7 mM 22-
azino-bis(3-ethylbenzothiazoline-6-sulphonic
acid) (ABTS), potassium persulfate, gallic acid,
Folin-Ciocalteu's phenol reagent, sodium carbonate,
naringin, diethylene glycol, sodium hydroxide, potassium
phosphate monobasic, potassium phosphate dibasic
2 Sigma-Aldrich Co.(St. Louis, MO, USA)el|lA]
3Jsled AREsle o™, L-(+)-ascorbic acid®} diethylene
glycol:= Alfa Aesar(Ward Hill, MA, USA)ellA +
ste] AR Nitrocellulose membranes:=
Amersham GE Healthcare(Little. Chalfont, UK)ell
A F9138+9 2, nuclear factor erythroid 2-related
factor 2(Nrf2), kelch-like ECH-associated protein
1(Keapl), heme oxygenase-1(HO-1), Catalase, matrix
metalloproteinase-2( MMP-2), matrix metalloproteinase-9
(MMP-9), tissue inhibitor matrix metalloproteinase-1
(TIMP-1), tissue inhibitor matrix metalloproteinase-2
(TIMP-2), histone, B-actin Santa Cruz Biotechnology
(Dallas, TX, USA)ellA F43tiem, 2234 &
GeneTex, Inc.(Irvine, CA, USA)ollA F+3ks] A}
431530 2, 7Dichloroflucrescein diacetate(DCFH-DA)
9} dihydrorhodamine 123(DHR123)= Molecular
Probes(Eugene, OR, US.A.) el F3ke] A5}
27, protease inhibitor mixture, ethylenediaminetetraacetic
acid(EDTA)+= Wako Pure Chemical Industries,
Ltd.(Osaka. Japan)ellAl F4isbe] ARE-s}g]om,
ECL western blotting detection reagents= GE
Healthcaredl] Al F)38te] Ab&atgict. shilal Aeke
213t BCA protein assay kit:= Thermo Scientific
(Waltham MA, USA)olA F431d ek

/QEJ E‘j

470 Sprague-Dawley rat(=]3u}e) 22

, S E FYs 15Y Fek AgA 5}
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2 conventional systeml.® 2% 2+2 C, &
50+5%, ™ 9+F7] (light: dark cycle)® 12A]17F
712 2433, AR (2 A 18% o4 24
50% o1, A 5.0% olsh, Z3)% 80% °l
Z4 1.0% oA o 0.85% °lA ZF 055%
o], HEF 025% ol wt2dls 015% o4
NIH-41, Zeigler Bros, Inc., Gardners, PA, USA)<¢}
& 383 TEsich 5EAYY &2A, 3
A A5 d 284¢ AE fJste] st
st FEAIY-E2 9149 3] (Institutional Animal Care
and Use Committee: TACUC)S $l(5elHE:
DHU2020-073)< "kt
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1) DPPH 7 #217] &7 €4 34

EHFEE9 DPPH #+ fEl7] &ASE
Blosist ' #ste] sl sz 34
g AlZ 100 pLe} 60 pM DPPH £ 100 uL&
ghato] 3047t FAte] = WAIgE £ 540 nmell M
ArE 2y o, oMY RLoZ L-ascorbic
acidE AHE-3H o

2) ABTS 7 #&17] 27 84 =4

ERFEE ABTS A #27] 27152 Re
5o w e Fuste] 24sgloh 74 mM ABTS
L3l 24 mM potassium persulfateS &8 -3}o]
ALY gk Aol oF 16417 o)A WA|F}ed
ABTS+& FAAIZ] ¥ 415 nmolM F3= Fhol
0.70£0.02¢] =7 ethanol® 3A3tget. FxH=
M3 A8 5 Lot 4% ABTS €9 % ulLg
E3tsle] 158 o WA £ 415 nmolM F3=
ZA3stgl om, FAYEFO R L-ascorbic acid

AHE-sHSAH.

o rfok

=
=

=
=

A& AAY Normal), ®Z&7(Control), Silymarin
100 mg/kg FoI(Sily), =4FZE 100 me/kg

Foi7(CFL). Z35%EE 200 mg/kg F4+-(CFH)

OfZIof - AlOjef - A3 - =&

% hvo® 7 gujely REsie) 39z vid o

Ak A7 13119 A5E A0, 1319

TAA 200 mg/kg 57515 AAFEY, 5745

127 308 ¥ 89 FES A5 ok A

3 5 upFsle AR A& A FH s}
7k

) 3]
7t 244 10% neutral buffered formalinoll 24
313, graded alcohol® ©3le] mjEldloz ¥v)
stej o™, blocks #|2Hst k2 microtome o2 2%
A HA3}o] hematoxylin & eosin(H&E) 448& A3}
stedch. 2 %, xylene clearings 714 permount®
Aeldt & FgAv)7oz wwe f55 AHs}
At

6) FHEA

Aol A A& dRor AL Feste
ammonia, GOT(Glutamic oxaloacetic transaminase)
% GPT(Glutamic pyruvic transaminase) levelS
243t9ot. Ammonia(Abcam, Cambridge, UK)$}
GOT., GPT(e}AHAIe}, A&, d=h) & AHNEE
93t A8

7) 7t =3 western blotting

7r 240 AxAL 471 9180 100 mM Tris-HCl
(pH 7.4), 5 mM Tris-HCl(pH 7.5), 2 mM MgCl,
15 mM CaCly, 1.5 M sucrose, 0.1 M DTT, protease
inhibitor cocktaile 7}t buffer AS ¥ 23
F2Y7] (tissue grinder) (Biospec Product, Bartlesville,
OK, USA)=Z E4g & 10% NP-40& A7lsted of
o] 9lo A 3087 AR om, AalE2] (12,000
pm, 4 C, 2 min)3te] A ZAS 23317 & A
ZAE sk d& 47] $s8 10% NP-407F
320 buffer Aol F ¥ 3 100 pLe] buffer C
(50 mM HEPES, 50 mM KCL 0.3 mM NaCl, 0.1
mM EDTA, 1 mM DTT, 0.1 mM PMSF, 10%
glycerol) & AH7Fsl A HEFA1Z] F 1087k vortex
= 3 sleh 2 418 (12,000 rpm, 4 T,

10 min)ste] & E3Hsta Sle AF5dE 2
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-80 TollA 27 W Basileh 7+ 24 Alx49
Keapl, HO-1, Catalase, MMP-2, MMP-9, TIMP-1,
TIMP-2, B-actin sF¥d 3} Aej A9 Nif2, histone &
WA S ZA8] 418l 12 pgdl TiAE 10-12%
SDS polyacrylamide gel& o]$3te] A7|A5 F
acrylamide gel& nitrocellulose membrane® & o|%
Ak 815 membranee] 22 12} antibody
(1:1000) 5 A2sted 4 CollA overnight A7 oh&
PBS-T=2 6%viet 53] AHsta, 42 Azl& 14
antibodyoll AH-%= 22} antibody(1:3000) 8 AR
so] AFell A 247k ubEAIZ] %, PBS-TE 64nf
o} 53] At A wE S Felsl] $3t
o] me mbrane< enhanced chemiluminescence(ECL)
Sollo] :ZFA17] &, Sensi-Q2000 Chemidoc(Lugen
Sci Co., Ltd., Seoul, Korea)ell 7+#A17 whazl wt
L )3t = #} bandS ATTO Densitograph
Software(ATTO Corporation, Tokyo, Japan) &
TS ARS3le] Aol

8) SAEA

In vitro®] $°*%= meantstandard error of mean
° 2, in vivod %= meantstandard deviation®
ZAsbd 0w, SPSS(Version 25.0, IBM, Armonk,
NY, USA)E AH83}e] one-way analysis of variance
(ANOVA) testZ AIAJ3F & least-significant differences
(LSD) test® AFFRASE AAste] 74+
Apelo gt BAAH Fo49 *p<0.05, *FFp<0.01,
9 p<0.0011 M 73 31 et

m. & =

1. DPPH % ABTS A7 727 &M &4 &3
DPPH ¥ ABTS A #8171 &AW & o83

o] BHFEE0] st XS At on, A

§o| AL Falslr] St N zToEE

L-ascorbic acids AH:-3tsich. E352E2] DPPH
A FE7 24 gAE SAT A 10x=
17.58+0.05 pg/mL2 vpebgtom, ABTS A 2]
7] 27 BAL 105=88.20%0.75 pg/mLE ¥ 3
Ak &44& e oH(Table 1).

Table 1. Scavenging Activity of Chaenomelis Fructus
on DPPH and ABTS Radical

DPPH radical ABTS radical

(ng/mL) (ug/mL)
L-ascorbic acid 1.630.02 3.75+0.03
Evodiae Fructus  17.58+0.05 88.20%0.75

2-Diphenyl-1-picrylhydrazyl: DPPH, 2.2-azino-bis(3-
ethylbenzothiazoline-6-sulphonic acid: ABTS. All values
are meantstandard error of mean of three replications.
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3 EFA R 7 FH HE

A 7|75t AF H3kE gelgt 23, Normal
(12.220.6 g)& AFo] Zrst wbd Control?
(-30.0+3.6 g)olM = FAastdom, CFL¥(-25.3+15
g)3 CFHZ(-23.6£1.3 g)ollA] =3 7FAsgd#| et
Controlell ®]&te] CFHZAME AF 7247} $-2l8t
A A el 2t FAE geldk 43}, Normal
(842015 g)oll ®I3led Controli+(9.9+0.23 g)oll A
o34 71892, Control Hu] CHL7(9.9+
0.38 g)oll A= zpol 7} YepdA] kst CFHI(95+
0.22 g)olA 7Hasle Aol vebgek(Fig 2).



ik
Normal

Fig. 1. Histopathological analysis.
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CFH

Liver tissues were stained with hematoxyling and Eosin (Original magnificationx200). Normal group: Normal,
TAA-induced with distilled water group: Control, TAA-induced with silymarin 100 mg/kg group: Sily,
TAA-induced with Chaenomelis Fructus 100 mg/kg group: CFL, TAA-induced with Chaenomelis Fructus 200

mg/kg group: CFH
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Fig. 2. Body weight change and liver weight.
Body weight change: (A), liver weight: (B). All date are expressed meantstandard deviation (n=8). Normal
group: Normal, TAA-induced with distilled water group: Control, TAA-induced with silymarin 100 mg/kg
group: Sily, TAA-induced with Chaenomelis Fructus 100 mg/kg group: CFL, TAA-induced with Chaenomelis
Fructus 200 mg/kg group: CFH. Significance: *#p<0.001 vs. Normal group, *p<0.05, **p<0.01 vs. Control group
4, HHEM GOT, GPT =% #osHA @A veldd =3,
Ao A F2Jg S o] &3t GOT, GPT ammonia 5~*15 <18t A3}, Normal> #1®] Control

4 ammonia®] A5 FelEtsieh GOT ¥ GPT
gql A3, Normalw* 4] ControlZel M GOT+=
3 o] Z7letAa, GPTE 24 ol ZA 37}
gtgom, Control?= ¥l CFLT¥ CFHZeA

Tl A f-oJ3HA A el e, Control ¥l
CFLZ#% CFHZIA o8t A Jepygot
(Table 2).



Table 2. GOT, GPT, and Ammonia Level in Serum

GOT GPT Ammonia
(IU/L) (IU/L) (nmol/nL)
Normal  16.36£1.06 10.09+0.35 18.22+0.63

Control 58.81£2.63%% 20.71+1.10%%% 27.46+2.39%%%
Sily 50.80+2.04 16.97£0.98 24.05£1.51
CFL 44.876.13** 16.03+2.22* 19.70£1.08**
CFH 44.0945.28** 15.39+2.54* 17.95%1.36***

All date are expressed meantstandard deviation (n=8).

Normal group: Normal, TAA-induced with distilled water

group: Control, TAA-induced with silymarin 100 mg/kg

group: Sily, TAA-induced with Chaenomelis Fructus

100 mg/kg group: CFL, TAA-induced with Chaenomelis

Fructus 200 mg/kg group: CFH. Significance : *##p<0.001

vs. Normal group, *p<0.05, **p<0.01, ***p<0.001 vs. Control

group.
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6. 7t =& western blotting
Zb 22 W Saksh ol e 2
b 2A WellA sHakst oA Nif2, Keapl.
HO-1 ¥ Catalase®] o3& Felsliel Ak}
AApelzkel Nrf2: Normal¥= ©H] Controls=el| A
30% So3HA $A vebgton, Keaple] Ha>
Normal# @¥] Controwoll A 16% -5-2l8HA =4
bt W BAREES Fo% CFLe#
CFH#9 Nrf2¢} Keaple] W& Normal#3} ¥
=8 $AAA oA 2AEHH =3 HO-1
3} Catalase®] 8-> Normal* ©H¥] Control=ol
M 27t 34%, 24% 218 @A el o, CFL
+3 CFH¥< Control?= ®H¥] 83t =4
ehton, B3] (Catalased] ¥3-2 Normal+3 H]
%3 $25 Jebdoh(Fig. 3).
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Fig. 3. Expression of antioxidant-related protein in liver tissue.

Nuclear factor erythroid 2-related factor 2: Nrf2, kelch-like ECH-associated protein 1. Keapl, heme oxygenase-1:
HO-1. All date are expressed meantstandard deviation (n=8). Normal group: Normal, TAA-induced with
distilled water group: Control, TAA-induced with silymarin 100 mg/kg group: Sily, TAA-induced with Chaenomelis
Fructus 100 mg/kg group: CFL, TAA-induced with Chaenomelis Fructus 200 mg/kg group: CFH. Significance:
#<0.05, #p<0.01, **p<0.001 vs. Normal group, *p<0.05, **p<0.01, ***p<0.001 vs. Control group.
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2) 7+ 22 Wl MMPs 9@ TIMPs 23=F 24 oA Ftadhes A& Eelstsien, 53] CFHEA
Zb 272 oA 714 F&ehlRe] 4 MMP-2, FolsA WAl Jehd A& galskcl TIMP-13
MMP-93} 714 &=bllBal 34 A elxtal TIMP-, TIMP-2¢] %3-S NormalZ ©i®] ControlZel A
TIMP-29] W& salstgict. MMP-29F MMP-9 S2181A wHA Jebta, Controld v 232
9] ¥+&l& Normal= ™¥] Controls=ell A 2] 3}A 54 B3 CFLE3 CFHZANA $-93A4 wA

=A Jebd s, Controlds Wv] EiFEE FoF yebdeh(Fig. 4).

* L e

(fold of Normal)
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Fig. 4. Expression of MMPs and TIMPs protein in liver tissue.

Matrix metalloproteinase-2: MMP-2, matrix metalloproteinase-9: MMP-9, tissue inhibitor matrix metalloproteinase-1:
TIMP-1, tissue inhibitor matrix metalloproteinase-2: TIMP-2. All date are expressed meantstandard deviation
(n=8). Normal group: Normal, TAA-induced with distilled water group: Control, TAA-induced with silymarin
100 mg/kg group: Sily, TAA-induced with Chaenomelis Fructus 100 mg/kg group: CFL, TAA-induced with
Chaenomelis Fructus 200 mg/kg group: CFH. Significance: *p<0.01, **¥p<0.001 vs. Normal group, *p<0.05,
#p<0.01, ***p<0.001 vs. Control group.
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ARFES0| 59 &4 270l ojx= 20

o= A7 A3t wEA Qe oo & A
ZHAP) ol 2H43ted )5 AT FE
A Qe 237} TAAZ 347 gAoE
g e FEEH ot 7]HeE 7 B
el =4 gelstaat sl
m3to] Ao vhd, EFR o= § Ak}
Aol fEe] gl oz d¥A glon, A%
o, WERIC 59 Aol $iEe] 9o Iz
9 J%JHW— we Ao dEA g 94 In
vitro A8 S B3] my=ZTo) a3l FA4E =
A A} —1‘4'*7—%7‘—}4 DPPH A4 §2]7] 27
FAL [C5=17.58+0.05 pg/mL, ABTS A+ -2
7] &7 AL 1C5=88.20+0.75 pg/mLZ F ol
akst &S Jehloh(Fig. 1).

o] Edlg TAAZ 3 &4 &
o] &3le] BAFEES 7t BIE 3HE
ot TAAE 34 9 94 &

)

>

2 glen, biapA
THAE 24, 71739, AA Az 55 %3
= 24z 484 9 SD ratell Al 34 7+ 13

/19 TAA 200 me/ke 3745oiske] S 3
Aeom, Rl F2 F 2] WY @ T 24
\)

& Azagoh 7+ 24¢ HEE 9Amoz oA
ate] dzAE B A Ee A4S FHald A
ControlZol Al Al £ A4 2 7+ WS ols}
Qom, BdFEE Rzt ME Aol
FA FHaste] 7F el k3td AL el
(Fig. D.

TAAZ <ls 7HZ7L A" d4 F9
GOT % GPT 53 %= ﬁﬂ AT Ase
Aoz deiA 9o’ =& ammonia: A& A
o] FO FAEEH M3 x4 Ae dF
ammonia =7} Z713d . 48A glow =
ammoniad] A% o8] A} Aej S g

A ) GOT, GPT ¥ ammonia® 3= & J
A3}, Normale 9¥] Controliell A §-28H4] =4

)

yehdon, Controle ¥ EHFZEEE FoI3
CFLZ#% CFHZIA o8t A Jepygo
(Table 2).

¥ F Qe 7 2AE olgse] A% AR
H

3y
Hebl ALy :Eaﬂii zau 2e]5e] HO-L

Catalasest 222 3Habs} Qlate) Mde FAlshe
oz A 9er” 535 HO-1e dAAez
AX A A 2AF o] AbzAPD oA Bl Az}

< dhofat Ao gllor FEL vy 9t B
Ao 3Fakst #2l olzlel Nrf2, Keapl, HO-1
9 Catalase®] W8S #alst 23}, Normali ©i¥]
Controloll Al $-2atA YA veldes, Controld
ou] BHFEE FoidolM f23 EobA Normal
3 v)5gt A5 YeRek(Fig. 3). MMPsE Al
E971A Eajel AHPAE dod= fiii%ﬂ Ay
oA AR} TIMPsE MMPs A Q1 a24)
MMPs9] A& 243w, o] Fo|Ax TIMP-1
& MMP-9& %Al3tar, TIMP-2% MMP-22 oA
by oA g 2 Age A MMP-2, MMP-9
3} TIMP-1, TIMP-2¢] ®Ha & stelgt ZA3}, w3
FZE EO%TOM MMPs¢} TIMPse] wH&le] 4
oA 24" & elstsich(Fig. 4).
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B dFME Z}FEE] k3 FA S g
olslgl o, o2 EtE TAAZ $u3t 7 &
ERdE o83l By FEE 7+ 3 39E

galspalon, g5t 22 2445 Ao



1. 2345259 DPPH A #8171 &4 42
IC5=17.58+0.05 ug/mL, ABTS A& &7 &
A AL 105=88.20£0.75 pg/mLZ FH ot 3
R B e

2. H&E 945 E¢f 94FAE 9 229 A&
< galgt A3 ”JrT%‘é T Fo A& AHlE

&2bo] 943tE A

o

st 7§3’Jr, Normal—v— EHH] ControlZell Al $-2]3}
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