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The Effect of Chaenomelis Fructus Extract on Acute Hepatic Injury in Rats

Jin A Lee', Mi-Rae Shin', Ji Hye Lee’, Seong-Soo Roh!

'Dept. 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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ARFESO0| g9 &Y &F0l| 0jxl= 22t

< 9IA|3}= colchicinem. malotilate, glucocorticoid
S A E A3 JAEE dEEHE,
retinoic acid 59 X2A7F FHLH oz de A}
4530 AR o] st XEAE T4 FEEH H
Zpg-o] W3] Jept AN 719 okE hAfe]
o7t dojube elel gt 2|27} A AFH 3l
A ke Aol ole] 7+ HE oFEE Awe}
7] et A A E o437 B ATt A
=2 gIAIRE AeFed 733 [Silybum marianum (L.)
Gaertn.] §-2 silymaring A&ty 7+ e &
T 7 kRS W g ARIEE FEEH ¢
FoIA A Eat gl Ao,

E3HAJK: Chaenomelis Fructus)= #]2H Rosaceae)
of &3 mahrel Asgt S A3 HoEH
Zo] 10-20 cm, A& 8-15 ecm®] ¥b3 Rk 3
A ﬁr@"]‘:}g Al ()« >AHGRRE) 3k, A7

), Al (iR, 2H0Em) 54 £5°l

74°i oA glem, Th| (i) el =H8-3ske] b
715% A TE GEE gAY

ofof] & Aol A= ] 2 obA| E o] =(Thioacetamid:

TAAME 43 34 7 &4 55 =g d3t
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2 Alel|A] A8 BRI Chaenomelis Fructus)
'TT(TH—T— SH=) ol A 7‘”5}31—”1. A

AR Bte] AFAAE £ oFHFAe A
g3t ZnkE AAksle "}9“?5}“‘4 23200 g ¥
2,000 mL A7}t & det 270
= 31T dojAl FEES Y FE

T 52 A27E o83 &A AxA
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Zom 39t (CF: yield, 133%: water content,
9.1%M)+= -80 CollH HI3t9dH

2) Al o

B Ago] AM-E  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)ollA +
sle] AMEsId 0w, T-(+)-ascorbic acid®} diethylene
glycol:= Alfa Aesar(Ward Hill, MA, USA)ellA +
a3te] ARSIl Nitrocellulose membraness
Amersham GE Healthcare(Little. Chalfont, UK)el
A F3F9 3, 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)elAM T3kl eH, 2xkeHA &=
GeneTex, Inc.(Irvine, CA, USA)olA Fi3ted A}
$315ick 2, TDichlorofluorescein diacetate(DCFH-DA)
9} dihydrorhodamine 123(DHRI123)&  Molecular
Probes(Eugene, OR. U.S.A) oA F3)8ked AHE-5}4]
17, protease inhibitor mixture, ethylenediaminetetraacetic
acid(EDTA)E Wako Pure Chemical Industries,
Ltd.(Osaka. Japan)ellA F3te] A4-31]ow,
ECL western blotting detection reagentst= GE
Healthcaresl| M 7-413ted ARE-slsiet, hlal A&
218t BCA protein assay kit Thermo Scientific
(Waltham MA, USA)oIAM F8)38tsi et

3 AY FF
3 47 Sprague-Dawley rat(v]gtu}o]

A, 5 I=)E FUs 179 s AEA 3



Aol AeAZ] & AFE APt 55 AHSA
Z71& conventional system©.Z &% 22+2 T, %
%= 50+5%. m“”—rﬂ light: dark cycle): 12717}
A, AR (ZA 18% O]Aol, B
H 5.0% °]"o. ZA 5.0% °l3, 23 8.0% o
3, Z4 1.0% o4, < 085% oA, ZF 0.55%
o, YEF 025% °4 mt2d# 015% o4k
NIH-41, Zeigler Bros, Inc., Gardners, PA, USA)<}t

[

5 3 FFskddh A &894, #3HH
e AE 9 287 #2)E 9ste] o 3]
sty FEAE-EE 919 3](Institutional Animal Care

and Use Committee: TACUC)S £9l(&elwls:
DHU2020-073) & w3k},

2. &

1) DPPH A #2171 &7 &4 34

233%£E4 DPPH # #27] &A52
Blosis e Zasle] =Asdc) wx=dz 34
g Alg 100 pLet 60 uM DPPH £ 100 uL&
&3}ste] 3087 A= wbA|EE 3 540 nmoll A
TAEE s on, WO E L-ascorbic
acidE A3l et

2) ABTS 7 f=l7] &7 84 &4

EHRFZEE ABTS 24+ #2171 2752 Re
e v sl FAskdeh 7.4 mM ABTS

L3t 24 mM potassium persulfates 33}

A& ¢ ’:}EWW o 16417 o] WA|ste
ABTS+< AAIZ] 3 415 nmold F3= Ftol
0.70£0.02¢] =7 ethanol® 3|43}t %Eﬁéi
M8 Al 5 pLet 3AE ABTS £ 05 pLE
E3hsle] 158 Eo wbx8t & 415 nmelH F34=
%7@3}9\1—‘3{ kMY 202 L-ascorbic acid

T Tt

A7 A Normal), 27 Control), Silymarin
100 mg/kg T2 (Sily), EF5FEE 100 me/ke
Eo]Z(CFL), E345%E 200 mg/kg F3+(CFH)

OfZI0f - 10[2f - OJATe - =&+

743} /‘]ﬂoﬂ 1§]/1°‘ 21] % ZAstslon, 13)/19
TAA 200 mg/kg H7FFAE A3
17 308 F A okEe TR ik A

2 ¥ vFste] B oA HdE AF 5}
o, 7t A& A&k

5) =AFA &

7+ 24 & 10% neutral buffered formaline] 24

3}, graded alcohol® Erpdle] vlelslo g )
3}91.2m, blocke A28t o microtome &2 3]
A3sle] hematoxylin & eosin(H&E) S-S Al#)
ak9dot. L = xylene clearinge 71 permount®
At 3 Fetdn|A oz W f5E #A3)
At

6) dfEA

Aol A A3 FHoA HAE Fe]d]ed
ammonia, GOT(Glutamic oxaloacetic transaminase)
9 GPT(Glutamic pyruvic transaminase) level<
22319 ch. Ammonia(Abcam, Cambridge, UK) <}
GOT., GPT(eliHAISk, A&, 3=h)& AHES
T3] A%

7) 7+ 24 western blotting

7t 2219 Al ZzAS 7] 8 100 mM Tris-HCl
(pH 7.4), 5 mM Tris-HCI(pH 7.5), 2 mM MgCl,,
15 mM CaCly, 1.5 M sucrose, 0.1 M DTT, protease
inhibitor cocktail& #7}st buffer AS ¥ %3]
7] (tissue grinder) (Biospec Product, Bartlesville,
OK, USA)Z #43 £ 10% NP-40& #H7lste] of
o] 2 9ol A 3087 AAEF e, A (12,000
rpm, 4 C, 2 min)3dted A ZAE T3 sty 9l A
95 sk & 47) Sl 10% NP-407F
ciel 2 buffer Aol F ¥ A3 100 uLe) 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)‘E A7}l AR _,1./\]7] 1037} vortex

3 skl 2 % 422 (12,000 rpm, 4 T,
10 min)3te] & E%‘ﬁ}l UE ASHE de



-80 CollM 77 W5 BaAsisich 7+ 22 Al x4
Keapl, HO-1, Catalase, MMP-2, MMP-9, TIMP-1,
TIMP-2, B-actin T2} ol A2] Nrf2, histone
WA S EAs7] 9l8ted 12 nge] =AE 10-12%
SDS polyacrylamide gel€ o83t A71A% ¥,
acrylamide gel= nitrocellulose membrane® 2 o]
A7t 8% membranee] Z-2He] 12} antibody
(1:1000) 5 #2]3sked 4 ColA overnight A7) w5
PBS-TZ 6&wntet 53] AAsta, 242 A=€ 13
antibodyell AH-%& 23} antibody(1:3000) & AH-
gto] Aol A 2417 BH-A17] ¥, PBS-TE 641}
o} 53] AAstg . A S Falsty] 93
] me mbrane< enhanced chemiluminescence(ECL)
Solo] :=2A17] & Sensi-Q2000 Chemidoc(Lugen
Sci Co., Ltd., Seoul, Korea)oll ZF4A1A whafAl vt
S #qldt & &9 bandE ATTO Densitograph
Software(ATTO Corporation, Tokyo, Japan) ZZ
T35 AHgske] Ao

8) EAEA

In vitro®] 4= meanzstandard error of mean
o2, in vivo®] $* & meantstandard deviation®
ZA)skgd em, SPSS(Version 25.0. IBM., Armonk,
NY, USA)E AH-3}e] one-way analysis of variance
(ANOVA) testE A3t 3 least-significant differences
(LSD) testz AREASE AASt 72+ 29 7
Apelell Ak FAH FAE *KX0.05 K001
000114 A 58kl

m, 4 =

1. DPPH & ABTS At® 27| 274 B4 &%
DPPH % ABTS A #2171 274 & |43
o B3B8 BUL SAG0R, A

92 AR E Fa] d5] P zPozE

L-ascorbic acids AH&-3tsiet. 2343282 DPPH
A =7 a2 gAE AT 2T ICy=
17.58+0.05 pg/mLE Yebstoen], ABTS A5 42
7] A7 AL 105=88.20+0.75 pg/mLZ &< ¥
Ak A& el oh(Table 1).

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

DPPH radical ABTS radical

(ng/mL) (ng/mL)
L-ascorbic acid 1.63£0.02 3.7520.03
Evodiae Fructus  17.58+0.05 88.20£0.75

2-Diphenyl-1-picrylhydrazyl: DPPH, 2.2™-azino-his(3-
ethylbenzothiazoline-6-sulphonic acid: ABTS. All values
are meanzstandard error of mean of three replications.

b Ao H&EQAS AAsle AFHE 2

2l . 1 73}, Normal-ol

Me THHES Af 9 S-S FaldhA B3lod
[e]

Controlioll A AlZ£2] g 2 7+e] W& 3els)
7

Al CFHPoIA =3k M 2] Ffrol
dted 7+ &Abe] gh3tEl S ekl (Fig. D).

(-30.0£3.6 g)olM+= Ao, CFL¥(-25.3+15
g)3 CFH(-23.6£1.3 g)ollA st 7hAasted A gt
Controlo] ®]3le] CFHZIAE AF 3H47} £-2)8)
A A Yepgd 7t FAES #els A3}, Normal
(844015 g)ol wlsked Controlw*(9.9+0.23 g)olA
$9sHA F71std eH, Control Wi¥] CHL(9.9+
0.38 g)ell M= 2ol 7} vhehbA] ekgtyr, CFHZ(95+
0.22 g)ellA] Frashe ko] velyteh(Fig. 2).
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Fig. 1. Histopathological analysis.
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
(A) (B)
20! 12 A
= b
10 A -
z 0 s B -
;: -10 4 jg
g B
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HH
40 4 0
Normal Control Sily CFL CFH Normal Centrol Sily CFL CFH

Fig. 2. Body weight change and liver weight.

Body weight change: (A), liver weight:

group:

(B). All date are expressed meantstandard deviation (n=8). Normal
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: #*#1X0.001 s, Normal group, *2€0.05, **20.01 vs. Control group

bor =
ol

oo A 23t
ul

4& o]&3led GOT, GPT
2 ammonia®] 425 Flskdoh GOT 9 GPT
gkel A=}, Normal? 8] ControlZelA GOTE
3} o)A} Zrsted, GPTE 28 o)A A &7}
std e, Controls= wi¥] CFL¥3 CFHlA

%

3}

a3,

GOT, GPT EF FosA WA Jebdd
ammonia |5 <18t 23}, Normalw #i®] Control
oAl A f-2138H =4 Jebdem, Controls> ¥
CFL=3 CFHZIA fo8A @A vepdd
(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 1697098  24.05+1.51
CFL  44.87+6.13** 16.03£2.22* 19.70£1.08"*

CFH  44.09+5.28%* 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 : *##x0.001
vs, Normal group, *2X0.05, **€0.01, ***1X0.001 vs. Control
group.

NIf2 | omm— S o om— —

Histane |

15 4
— 2l *
W
E 14 T T

T
E #i#
Is]
© 0.5 4
el
0
MNarmal Control Sily CFL CHH

HO-1 [ W — --—-|
B-actin

15
g 1 - . "
2 s —
ks
B .
£

0
Normal Control Sily CFL CFH

6. 2t == western blotting

D 7t 22 f ki) oA aelsF 24

b 24 WellA kst bl Nif2, Keapl.
HO-1 ¥ Catalase® 3d& Falsile). hatst
Akl Akl Nrf2i= Normal= wH] Controli&ell A
0% F3HA A vebron, Keapld] o3
Normal¥= ®¥] Controw-el A 16% 234 &7
velygeh w2 aE3EES 43 CFL+%
CFHZ9] Nrf2¢} Keapl®] w3 Normale3 M
=3 FA7A FosA 28EAH. =3 HO-1
3} Catalase®] &2 Normale= @®] Controlw=ell
M 27 34%, 24% 3HA A JEbsken, CFL
<3 CFHZ2 Control? ®i8] #<J3HA ¥4
ehg o, 53] Catalase®] ¥¥E NormalvZ H
=3 A5 JeElH(Fig. 3).

Keap1 [
p-actin
15 4

(fold of Normal)

MNormal Control Sily CFL CFH

Catalase |
B-actin
15 4

] .
0

Normal Control Sily GHL CFH

e

(fold of Normal)

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 meanzstandard 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:
#X0.05, #X0.01, ##X0.001 ws. Normal group, *2€0.05, **2€0.01, ***£X0.001 vs. Control group.



2) 728 22 | MMPs & TIMPs &z 24

7t 24 Yol A 71A F&hil Rel s MMP—Z,
MMP-93} 714 Skl e 24 Akl TIMP-],
TIMP-29] 3 E& gelslsiet. MMP-2¢2F MMP-9
o] &> Normal#= 9¥] ControlZell A 2] 3}7
A Vel 2, Controle Hv] EHFEE Foif

*k

(fold of Normal)

Normal Cantrol Sily CF100 CF200

e 1 [ S —

B-actin - | —— — —_—-—-

1.5 -

Kk

0.5

(fold of Normal)

0

Mormal Control Sily CF100 CF200

OfZI0f - 10[2f - OJATe - =&+

oM sl A& Falslgieon, 53] CFHEIA
F25H ‘;%71] vehd A& gelsteleh TIMP-13%
TIMP-2¢] #&-& Normale ©H] Control—v—‘ﬂ]/‘i
231 ‘;:Lﬂl velt Y, Controld ¥l 2%
E% Fo48 CFLT CFHIZCAM f23HA 2
vrebstoh(Fig. 4).

{fold of Normal)

Normal Control Sily CF100 CF200

TIMP-2

== Teded
SR T T P ok
E s T
v
B
- 05
el

0 i ]

Normal Control Sily CF100 CF200

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: ##X0.01, #*¥1€0.001 vws. Normal group, *2<0.05,

#*:X0.01, ***X0.001 vs. Control group.
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ARFESO0| g9 &Y &F0l| 0jxl= 22t

T A#7t A g, ol £ Q7oA
? l 2435t 775 AT FE
237 TAAR 3497 g +

il 9o ojudt 7|Hoz 7+ B3

&3 JeieA gelstaat sk,
B3te] el E&‘d *E}H o= 5 Ak}
2 odEA qlow, AxE
W, HEIC 54 "é—"';r"l %vﬂ‘ﬂ el = 3]%
d Aoz geld da'. $41 I
vitro A< 53 EHAFEEY M3 XS &
Ag A3, 233EE9 DPPH A #8l17] &7
AL 1(0=17.58%0.05 pg/mL, ABTS A5 %2
7] 27 A2 105=88.20£0.75 pg/mLE ¥l ot
kst A& Vel o (Fig. 1.

o5 EtfE TAAZ fst 7h&AF &

h
'C
]'o%

ERds
o] 4dte] EAFZES] T B3 FHE
o TAA= w4 3 W e st 2=

24¢ HEE 94802 94
s 934 3 DAL FEE AUy 2o

ol ou:] q_zz z
A paded £l 999 AE A99%
(Fig. D).

TAAZ old 7HAE7 &AE"E 83 FZ9
GOT % GPT 5% Z& ¥4 a4Eel 453t
Aoz gAY, =3 ammonial: DA HAF

o] FQ RAEEH 7S 3o A dF
ammonia §=7F 7HH A delA gloH, %
ammonial] AL olg] HA} Ao S gatksiod
g4 4 GOT. GPT ¥ ammonia® X2 &4l
A3}, Normal# ®¥®] Control#ell A <34 &7

yebgon, Controle Wy EHdFEEE 59
CFL‘EJJr CFHZANA  wosiA A dehgo

B 33l= AARIAZH Keapld B35
a7l AbstA A~EH AR Qld e
Catalaset 72 A3l Qo] WaE 54
Aoz A glen” 3 HO-12 A4
A A A 2AE e AbEANE A 9 A

S o Aol grles FE& by ggd 2
/‘é?‘é"ﬂ’ﬂ Haksl = <lzkal Nif2, Keapl. HO-1
9 Catalase®] "#3E galdt 23, Normale H]
ControlZoll A -2l @A velyten, Control
o] EAFEE FodFlAM elaH Eobd Normal
=3 vsgt 245 Jeblo(Fig 3). MMPsE Al
§L_g]7]7<1 B} XHEJHJL g___]o;]‘:_ FAEH ;<Em§
HA oA A=} TIMPs= MMPs A dzLZH
MMPs®] &4& 243, o Fl|A= TIMP-1
= MMP-9& A8t TIMP-2+= MMP-2E 94|
geba A e 2 AgelA MMP-2. MMP-9
2} TIMP-1, TIMP-2¢] & qlgt Ax}, 23}
FEE FoidolA MMPset TIMPs®] 39
oA 245 AE stk (Fig. 4).

P Ao AREe] TAAZ $2% 2
&AL 22 wdoA] Ak o AE 2A-dle 7HE
ALe 93lA 7 B ool 7)A ol B g 4o vk
gL zAFozH 7t HE 292 JeEE= Ao
2 AzEn



L. 2343%E2 DPPH A 17l &7 842
[C5=17.58+0.05 pg/mL, ABTS # 2]7] &
71 A4 1C5=88.200.75 pg/mLE ¥ ol &
Abst 84S vehld.

e Egﬂ oﬂZ.A]EE al 711_,1] _g]

DO
jan
. B
=
:18.
12
i

.83 9 GOT. GPT 2 ammonia®] $%E &l
, Normal* ®|®] ControlZ-lA 2|3}
Al Yehgton, Controle Hv] 233EE
°‘]€‘°ﬂ’ﬂ s A A eyt

I <lxkel Nrf2, Keapl, HO-1 % Catalase
algt A3, BRFEE FolLelA
Eold Normalw# v]58t $£4]5

u

o .
o b pO ol mlo lo mlo
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5. Uﬂ-—r%lj— FoiFo 4 MMPs(MMP-2, MMP-9)
¢} TIMPs(TIMP-1, TIMP-2)¢] & e] £-2¢]3}
A 2250

B 7e AdE AR LEA M

. ZPEEERRE FERARHE 2 34, HRA
RHEL M2 SUERSRIETERL: 1992, p. 164-76.
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