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Effects of Mori Folium and Crataegus pinnatifida Leave Extracts on CCl -induced
Hepatotoxicity in Rats
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Abstract — This study was performed to investigate the effect of Mori Folium and Crataegus pinnatifida leave extracts on
liver damage induced by CCl, in rats. 30% and 60% methanol extracts of Mori Folium and Crataegus pinnatifida leaves were
administered orally at the dose of 10 mg/kg on every day for 6 days and liver damage was induced by intraperitoneal injec-
tion of CCl, (0.4 ml/kg) on 6th day. 30% Methanol extracts of Mori Folium treated group showed significant protective effect
on hepatotoxicity with the lowest Glutamic Oxaloacetic Transaminase (GOT) and Glutamic Pyruvic Transaminase (GPT).
The low density lipoprotein (LDL) levels of 30% methanol extracts of Mor: Folium and Crataegus pinnatifida leave and 60%
methanol extracts of Mori Folium treated groups were significantly lower than normal group, respectively. In particular, LDL
level of 30% Mori Folium extracts treated group was significantly decreased compared to CCl, treated group. These results
support that Mori Folium and Crataegus pinnatifida leave extracts are hepatoprotective effects against hepatotoxicity

induced by CCl,.

Keywords [] Mort Folium, Crataegus pinnatifida, GOT (glutamic oxaloacetic transaminase), GPT (glutamic pyruvic tran-

saminase), LDL (low density lipoprotein)
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olde] gJate] FF AATFHY FA} FoAH T T W
e ge} Ado] FHA olA He FHRETe sk €
o} 1) '

Zhize s QI1gk GOTs}t GPTY o|g2 F2 f)7]
gl Ae|Bm2 FE7)E AAHIY B AdE
2 Hael A4l 4 ) GOTS} GPT =X& 4 & & 3l
ohE- 9 ol2fdt 7158 FAksH ZHgolet sh=ul, kst 8-S
3 BHS HAEY AR Fo wo] x3Fo] Qo0 2 o

RS AL she AAET euetel] gol pgst
oz duid Qle BT (Morus alba)®} AP RIF-(Crataegus
pinnatifida var. typica)®] 95 Ui ® 1 EFHE HFsaA
3}-‘5’;*I +.18,19)

Rl (Morus albays 0 Z o 71K, &, =4 9 #iel
Az <r A3 53], BuF-e] oI A4 (Mori Folium)ye

quercetin, tannin, carotene, vitamin A, B, C5 ¥ flavonoid %3

4+ WY5-(Crataegus pinnatifida var. typica)= =9 =5 -
ojE e 4k, JhEFOl AWk HER YokoE FH5AE Y
ARAE A2 A S ARGSE ol F AARRMIE T, Crataegi
Frucius)z} &t} ARAER}S] Qo= flavonoid 2 vitexin, vitexin-
rharnnoside, hyperoside, quercetin, quercitrin $°] &%=o] 3l
I, oM s 19, AR, A, e, duEd, 53] AW
ol w8 gol W F9) A3lEa Sof ARgEH 1 gtk

A HABEAL FEHOF o Yk WolmaFe
AvE AU dokn GEA AP 7] P A7
Bt iMorus alba)?] 280 FEE0) R3] §37} Qrke
27 gled, 7 5299 Aol AP (Crataegus
pimnatifida)®] HE/dEo] sl A8 7K1 Sicke Ravt
N RS EI U AR 3 g apt JdEE
HAEZ AEFHo, & AFoMeE 7 AAES] Ao o)
A g upgo R dlo] ¥Rl ATt ARRET QlQl AkAL
FErs 3ol GA7IE AT Folsta, felzie] e o
PRl s SAl7|E 71 gol AR oFE F sht
FESlERR(CCLYE Foislel T 438 do) &, 71+
23AI]] Silymarin 7% F FEEEY sGOT, sGPT ¥
Tota cholesteroldgte &7 - ¥izdty] 7HE 5 2o thal do}
Bty e XA (Low density lipoprotein - LDL)] 4=
2+ &7gstel WkEHASe] oSt Y adE AEI

% A

2o

HEHYY

Alef

A ok2 Aled B} Ek A (Carbon tetrachloride; Janssen Chemical
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Co.), Olive oil(Sigma), Silymarin(¥3oFE) ALE3}3 0 v,
sGOT, sGPT, Total cholesterol % LDL-cholesterol kit
BayerAte] & AMESIITE

ANES & ¥ 2

ARAPA R (Crategus pinnatipida) X BT Morus alba)e] A
& AR AR Ee ABAGZIE D FHED)RNAM AR
278k ARgEGon, AR F52 Jiang 509 L S
gato] 4719 A% A% ARE 5kg¥ HUS| o} Zzto]
tate] 10~15812] MeOHE 71310 Ab2ollr 17Ut 353
o2 7He AR FF319oY o] 21 dEAZ F Ether
= CHCLE ¥A38k 22 E%-2 Diaion HP-20& ©}-831
248 2289 H,0, 30% MeOH, 60% MeOH <=2 2 £%&
3to B F YErxst AlER st} A (Crataegi
folium) 5kge] “3-% MeOH ¥ 502.5g, CHCl; £8 2275¢,
H20 £38 180g, 30%MeOH 28 55g, 60%MeOH £3 39 g&
&3lem] A (Mori folium) 5 kg®] % MeOH W71~ 366.7 g,
CHCl; 3% 150 g, H,0 ¥8 216.7g, 30% MeOH %3 32g,
60% MeOH 3 27.5g& ¥%rHScheme 1).

2 AyelMe 4 AN Y 30% MeOH &3 3 60%
MeOH 32 AM-3HT.

HEEE

AEFEL Sprague-Dawley A HF #AFo| 182110¢g ¢!
29 AAE S vle| LY AGEESA)ERE s8It 12
AlZF B F719) FL (21~23°C), BE(55%) Z2slM Al
ALADLY B AFEA FFoHEA 4AT FeA7] F AF
of] AMg31Th®

ARFES A Norma)# 24tz ARk (CCly)
©E Fo{F, Silymaring FoI3F A tiRFo) o AAF

Raw Materials Skg

extracted with MeOH under room Temp.
concentrated with vaccum evaporator
MeOH extracts

suspended with H;0

partitioned with CHCls

I i

H:0 layer CHCl; tayer

chromatographed with Diaion HP-20
eluted with Hy0, 30% MeOH, 60% MeOH

H20 Fraction 30% Fraction 60% Fraction

Scheme 1 - Extarction and Fractionation from leaves of Crataeg:
Solium and Mori folium.



208 A9 - e -

ol - A - 3 - 8

©F 30% MeOH Ay £3 60% MeOH A4 3
E o), 30% MeOH A BE8E Fol7, 60% MeOH At
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Z259 Fole 7] $23 ) 599 upge FAsio) A
Flct 182110 g1 8 5rfelE 1702 sh] ArS 33
FFrR B 319 AR ERA(CCl) O Foiite] Ae 7
A4 A 33 SHTE FolsiGith 4 2 R FEE
2 AF kgZ 10 mg, Silymarin A5 kg 150 mgs 14 18]
647t ArFoisn), AAES 838 30%, 60% MeOH F&
g 2 Z dx7 4B A AT kgD 10mS] §FOF
Carboxymethylcellulose(CMC-Sigma)ll %1% £0{3}3) 0.
60%MeOH AHALY B EE-2 439 ethanoldll U F 05%
CMCol| =3t

Ol

N

UEN B

AFE3FER(CCL)E Olive oil# 1:1 B &2 ZajAIH oY, A&
s} A} FEE 12837 Silymarin Fo 644 He @ HE
Fo] 6417F Foll 04mikge] §F22 AF A FHFANSH

ek 20

HE B0 A 1S &

(CCLYE FoidtE 187 Foll BFHE ethyl ether® v st
ke A THE S5 AESIE?

M o gHEL

AL Bl (CCL) BT T 187 Bt ZAA7| 2 85
2 ethyl ether2 "5 cardiac puncture® A3}, A8
B HAg Heolr 3087 AR F 3,000 rpmollA 20237t
AAEEE @Y walsiint®

Ne

88X = sGOT, sGPT, Total cholesterol, LDL-cholesterol
=5

g3 £9] Glutamic Oxaloacetic Transaminase(GOT), Glu-
tamic Pyruvi¢ Transaminase(GPT), Total cholesterol I} #
T A2 @4 (LDL-cholesterol)2] %] S A& o3jg

T2 ol2)5igict,

SAIXE
ARAE AT EFAE AABT A¥E A4S

Dunnett's t-test® AHg-atd cizd okl o4 55 A
RoeH, p<0.05 FTolA sk Aoz Hgetirt.

2 =

HE oK o UsY

74 (Normal), SATHZTQ AFISHEEA(CCL) 5 Foi T,
FgizTRl Silymarin+CCl, FoIT 181 AP TE] H
A Z7VF Aol vl ko] SHWEEE Table I
ERiIT) AF F71S 60% MeOH A1 £-3E +CCl(VID
FoIZg Ae TE GroupellM Fakrell vlste] A Vel
o Fo4UE F7H= oS, Silymarin+CCl (D), 30%
MeOH 4] #8E+CClLAV) FoiFollA 7 #A) vepset
AR (CCLYE 5 FoFAD 60% MeOH AA #3
& FoT(VIDAN 2% F710) Rdad) nissiieyt f+
g vehtA] dokar, AFel tigt T T WE-g2 Abds)
B4 (CCl) H55097% Silymarin FoI7-8 T8 )9 Y
TollA el vlsl FelA S7H B3t 28y Silymarin,
3, A FolTE AFEERA(CCL) B Fo] T vws}

e o FAAR) HES vEhiAlE X

#HA = sGOT, sGPT 4

4R A FEE 5 T AMGSRA(CCE =AY
S fast 370049 sGOT, sGPT &4 %= Table II¢} 2t}
sGOT ¥ sGPT B EE g4t nlste] Aligeras o
3 BE oA F430 FHE YERIN e Y sGOT B Es
30% MeOH 34 #8E FoATIV)S A% AHd3he2(CCly)
9 Eoj (el Bk 32.8%F 97 A (p<0.05)2 L}

Table I - Effects of Morus alba and Crataegus pinnatifida Bunge leaf
extracts on body weight gain and liver weight/body weight
(%) in CCly-treated rats”

2 Body weight Liver wt./Body wt.
Group ain (@) ratio (%)
Normal (D) 23.00+0.96 3.57+0.17
CCl, (I) 24.75+5.32 4.10+0.07°
Silymarin+CCl, (II) 29.00+1.41 4.13+0.14°
F430%+CCl, AV) 29.00+3.08 4.14+017°
2460%+CCl, (V) 24.80+4.66 4.05+0.25
AFAEI30%+CCly (V) 26.80+3.03 3.98+0.23°
AAF360%+CCl, (VID  23.00+2.07 4.15+0.16

YMeans+SD(n=4~5).

21 . 325 F 5 +0live oil, IT : 3%+5F < +CCl,(0.4 mi/kg; CCl, :
Olive oil=1:1), II : Siiyarin (150 mg/kg)+CCl,, IV : A<
30%(10 mg/kg)+CCl,, V : A460%(10 mg/kg)+CCl,, VI : AFA}
A30%(10 mg/kg)+CCl,, VI : AFAF]60%(10 mg/kg)+CCl,.
Significantly different from Normal at p<0.05.

®Significantly different from Normal at p<0.01.

“Significantly different from CCl, at p<0.05.

J. Pharm. Soc. Korea
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Table II —Effects of Morus alba and Crataegus pinnatifida Bunge
leaf extracts on serum glutamic oxaloacetic transaminase
and glutamic pyruvic transaminase activities in CCl,-
treated rats?

Enzyme activity (IU/mi)

Goup?
sGOT sGPT

Nomal (D) 73.67+3.21 35.33+1.53
Cll, an 226.25+89.65°  83.75+28.66"
Sil: marin+CCl, (1) 243.75+4737°  78.00+5.10°

¢ 430%+CCl, (IV) 152.00+34.19°  66.40+21.80
4-360%+CCl, (V) 283.00+9852"  98.20+26.33"
4-}2130%+CCl, (V) 271.50+81.28°  73.67+16.74°
+}9160%+CCl, (VI 278.00+114.29°  80.75+25.51°

,”M(:ans:SD(n=4~5).

DReser to Table 1.

8‘Slgrl ficantly different from Normal at p<0.05.
Slgn ficantly different from Normal at »<0.01.
“Sign: ficantly different from CCl, at »<0.05.

Bl QL sGPT SAE: ARIsleA @ Foi (D)ol vlsied]
20.79-9] 78-S <0.05) BJrh. “12)u} SilymarineS 3
60% MeOH 43 R E 3} 30% MeOH A1 3 E, 60%
MeOd AR HEE FojTollXe AFRISREA(CCl) @5 F

ol 1]81] sGOT, sGPT EFolA #9409 #4E vehd
2] 13tAch Wt 30% MeOH 49 RE8Eo] Algd3lera
(CCLHE G4ksl BH2) sGOT U sGPT AT 7448 ek

of T &4 AAEWIL ol AR Vel

To-al Cholesterol % LDL-choleserol &2

4493 I £FE0] Total cholesterol W LDL-cholesterol
e w)xE 9% Table M= 2}, Total cholesterol 5%
9] 9 AKISERA(CCLY) ®H Folt(he] eyt vl vl
23t £ F el 9l 1, Silymarin F32S E3asko] 30%
MeDH 29 #FEAV), 60% MeOH 44 £ & 2(V), 60%

Tabie IlI —The effects of Movus alba and Crataegus pinnatifida
Bunge leaf extracts on the serum cholesterol and LDL-
cholesterol contents in CCl-treated rats"

G upg) Total cholesterol ~ LDL-cholesterol
(mg/dl) (mg/dl)
Nomal (I) 77.67+19.55 17.67+3.51
C2, D 77.50+8.23 15.25+2.63
S:iymarin+CCl, (11D 70.00£5.10 12.75+2.22%
% <130%+CCl, (V) 68.60+9.15 12.60+2.70%
% 460%+CCl, (V) 74.60£6.80 12.60+3.21*
2 }§130%+CCl, (VD) 79.00+5.89 13.50+1.73%
% }15160%+CCl, (VID 74.75+4.50 14.50+3.32

})IVI':. ins +SD(n=4~5).

DRefor 1o Table L.

angn ficantly different from Normal at p <0.05.
"Significantly different from Normal at p<0.01.
“Significantly different from CCl, at <0.05.
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MeOH A1 #8E FolH(VIDOIM Aortriet ofghe] whe
FAE Jerlg oy fAdUe 7AaE vERRI 3t
LDL-cholesterol®] == AFA8184(CCly) T5Folite] 4
T vl @t 14.7% #as TAE YERIIL Silymarin 3
TS 33 30% MeOH A9 E2E(IV), 60% MeOH 4
4 ZEE(V), 30% MeOH 219 #3858 FoI (VDM &
st vlal 2zt 27.9%, 28.7%, 28.7%, 23.6%2] Fr|F Q) 7+
2F YepISith o1F 30% MeOH 34 £-38E Fofro] A}
8lekA(CCl) B Foirtel Blgle] 17.4%2] w22l HUas
vERSIT

o2 o

i

. E

A 3R (CCLY 9k 2] 2] 7] (free radicals : O; H,0,,
OHYE WAsk= okeoll gl 7hsAlol i A9 AAZz
superoxide dismutase, catalase, glutathione-S-transferase, glu-
tathione peroxidase®} Z-& 31ks) G4 74]9} vitamin A. C %
E, flavonoidA] 414, polyphenols, 3% amine 5 AJ|E43
E2E50] Aelr Floz g€ -?rﬂﬂ"ﬂ olgk 27 e
Hroj gty 42 maby, B Aol Azl B4l 74t A
3 ARIR14] 30% MeOH 283 60% MeOH #&E & 63]]
Ax Bt T AMAEA(CCYR 7H548 sl s
sGPT, Total cholesterol @ LDL-cholesterol <% ]—? Zsioq 7}
el gt Rsavel e AS e Gans Aol

o

“41‘3 7& Ok ‘ﬂ.““ir%% B °ﬂ Hl'c'? 7&-‘5‘%*5‘% %‘3%??} ‘/}‘ﬂ

GPT, LDL-cholesterol —rﬂ«] 7 Bo) AlErEue] AAA
& sk A3l o= CC14i S G AL 184

N
(Bt

Foll X F ZHsl] Mgt AL W3k
H7] oz Algsn),

337 211332l MeOH w8 & Fodoll 2g sGOT, sGPT &
AES= 30% MeOH 44 8 ES Fo8 TollM 22 32.8%,
20.7%2 /3= THAEP<0.05) VERAO] Tl tish K
a7} 71 FRSA el e Al go] &k

58t of
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sGPTS Z4nrh= dubEQl 2| tiale] Bofsh= sGOT 3
Q] 747t st 7o 2 VFERHTE, Total cholesterol /o]
o}4 silymarin $997-& T8 30% MeOH 4% 25, 60%
MeOH 44 ¥2E, 60% MeOH A5} FE 5] FojFojA
Hashe Ade BIou 44 i Pak ohigly, LDL-
cholesterol =]l 21214 60% MeOH ARSI H-8& Foiig
Aelg v x] 37) Aol kel vig) f28 7as
Hoj 5 Asloldist a7E 7|dg 4= 312t} 30% MeOH
24 TEE Tl A% ARdalea(CCl) B T v
W3l 174%2) FAA%NE A4S Bof 702 QIF AY
T A o) Ao thdt AEAst IS U5 USiTh
TS 30% MeOH 4% w35 Foiol vls)| 60% MeOH 4
g BEE T2 A4 sGOT Y sGPT 57 o F=3
THt G2 UehlA] go} 22 FEE0lE: Fojzke) wel 71
EA0 i3t B3 gl B X015 vehds Qlnis FRE 1
oxch.

BP0l (Morus alba) 73-%- B<7/d%-°2 DNJ(deoxinojirimin)
7F 0] Qo] ks oAlshs d%o] . Feheo)
=t O dREe] 9ol FUAHE E5E ARl 852 A
Ui itk gelx glom 202 AW (Crataegus pinnatifida
var. typicay= &Hdtolld dudg 9 43}, 4% 95 X n
Ak gejA Qrhl? Az B Ao % LDL-Cholesterol
FA9 242 Yehigled 7 B30 Uik a32 Jehgiith
Z%0] Aol FEE2 Fojgkl A3t e ofle} Xy
802 %} cholesterol x| Wislel Aol tigt 71 F=F vl
28] QAo iglel & 1 AEE A7} olFo] Aok &
Zoln A= A1) 1) tis RE a3 oo A 2R
of] gt AF7} ojFoiFof & Ao|r}.

4 B

Akt ARIS1S) 30%, 60% MeOH ®&E2] 7o gt 7+
B35 avel Pz adste) dist oY anE Ak 2 A9
T 718 AAE F 4A2] 30% MeOH +&& Fojre] AF9
H3lol] 9lo] tha F7lske AEE B sGOT, sGPTel 3l
M 242} 32.8%, 20.7%E AU E TAS(P<0.05) YER]
22 LDL-cholesterol®] 31l oM = ARAsEEA(CCL) ©
5ol vla) F27el #AE Hej #F] 154 fdel 7t
2 EE AAER gk
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