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Abstract

To evaluate the protective effects of exiracts of silkworm on carbon tetrachloride-induced hepatotoxicity, serum
glutamic-oxaloacetic transaminase, glutamic-pyruvic transaminase and lactic dehydrogenase activities, malondialdehydes
values and glutathione-S-transferase activity were measured in ICR mice. Extracts of silkworm was administered
orally at 30min after the administration of CCl; Mice were sacrificed at 24h after the administration of extracts of
silkworm. The activities of serum aminotransferase and the hepatic content of lipid peroxide after carbon tetrachloride-
treatment were markedly increased than normal control but those levels were decreased by the treatment of butanol
soluble fraction of silkworm methanol extract. Glutathione S-transferase activity was decreased by carbontetrachloride
than control, but also inhibited by the treatment of butanol soluble fraction of silkworm methanol extract.

Key words — Glutamic oxaloacetic transaminase, Glutamic pyruvic transaminase, Malondialdehyde, Lipid peroxidation,
Silkworm, Hepatotoxicity

M

i

A 3, =gz ute|(Drosophila melanogaster)$} A o
24, 4gA 2 FF4HA A7 Bo] ol FoiH
role 3%, AEA ot 2Fo2 of(E . I FAZA F 4004 F{ ofde) A EdWolrt &

Bombyx mandaria)® 723t 7B (5 Bombyx mori)  HA UTH4|. E£F Tl Hwg °]54°ﬂE WA Y

otk HET Folv gHPuEEe FFo2A 21 0] dFHEFToI HAH 1 {5 W% 9

Adie @, 5 Hu7] 2 WA A AZIE . 839 B4 94, $F £ 9 Sel® 2ol o]831%

BFste Folle d2A 4ET ole A sikE  THISL HZ 259 AEAA A5ist A7 dBoF vl

AsFoza AFadel ofdso] & A TFog & 9 §3F& o835t A S AT 1 }E BAS

" Corresponding author

Korean J. Life Science, Vol. 9. No. 4(1999. 8) / 375



F24 - o84 - A

pelshe 477 £991 Y17, SYRTE RS 5
Felopol ol WuIs FolnAst 2224 E7
AT 71250l gled, ¥ 5& KR alloxang o
s} Yuug AUAY F YA vAE JPe A
% 2% 9% 4¢d ¥ue NN A ¥RBL 2
2N AHE AUHE). 2T F 5L rolRT A
z 27 3, 5939 do] WEAZ A7 Folrt 71 ¥
A3 B U RIS, oS B 2% B
2AEL dARE 7)ABTtn BISYTHI6]. EF H
Zolt volo) $uQl FRoZRY HEEY B B
Aol gAAeAZY S840 B ATE FEA 3
TH11-14). |85 ol ¥ Tl B HE) HelBHol H
A WHAL Folzh WA o18E 4 Yk AFoZ Q)
Ao et Rl 2 Bgshe Ago] Z7ban Aok wet
N wole] 717t Bgo] BE ool nAE Gl
WE 979 Wayol WA FopHlm Ak

2 A7dNE Agstead gald fuse 1540
PAE o] 2389 JL Yohu] s, YA
2 Agsesz S4¢ 98 YWY BAEE o)ga
o GREAEE DA B¢ UL DA

o] 2229 7 $Y2 3 BuOH 28%o| 712 5 2
AZRE BT ey BEel, Adseas A
oM AEAY §2Y AFHE o884 o BuOH &
g2 gl PAE 442 Slymaring HEZ sl 74
GErLcs

T

Al g E

A FE 2 84 HAAE A Fe EF Sigmartel A
TY3IH T, horse serum3} fetal bovine serum< Hyclone
{Logan, UT, USA)9| AE& AT = AMgstg
2, olive oil ¥ 7)€} AJ2}2 Junsei chemicalsAlol| A <)
3193, GOT, GPT ¥ LDHZA & kite 9 E# okAtol A
TY43rA

HYsE

AL FEL AF 243 g A9 §4 ICRA AFHE
AHEEHE T 10me) ¥ S 17202 742 BAYHE Yo 22

376 / XTI A

T, §& 50~60%2 /XS P52 A0 12
A #712 g vho) FUct B3 ARE AHEA
AN 3o 1797 H A1 F Yo AHESHAT
AZHFE BAE AF 20016 gBEY $4 Wistar 3
HTg AHgsec

WEdxd %oﬂ 1 kgS 85% WEhe 31 & 7late] 14]

7 F¢ %”}-’f— < 33 AAE ¥ A58y 2gES
3o F& % AALk ol FA ddet EHsty
Hexane 'r‘g 0 g CHCl, #8& 23 g, BuOH ¥ 3&

35g‘3~!""'§4 75 g2 A

F0{ WY

ICR 7 A# 9] olive oilghe T3l PPz
2 9T, AYHULE olive oilel 43 A% kgt
50 mg §%0] HES BAFolal 254 FETOL 3
Atk ok EQE 20, 200 mg/kge] Fo FE2E Fo
BuOH 238 E3 2 mg/kg9| silymaring Z}zh olive oilol
FHAA ZAF OF, AQEES o 308 F9 dES
BT Stk AlgsE: o 423 3o HE@ ¥
& HEsA

2HEY/AE 5
B9 AFE 243 e 1 3
F/ A%/ ME B

tlo
e

=8t %

2| ZAEHel HE

& A28l 10% 4 T2gdos a7 F 4
Edy-dedgdos gzt 2AEATH WY
L2 xAE AT

#3 ¥ GPT, GOT, LDH #4&%

dpR oA AW AL 4TAAN 0% NG F
3000rpmel| 4 1587t A4 st 32 AU FFA

o kitg AME3le 83 F9 GOT, GPT % LDH@A S
Reitman-Frankel®} = [13]0) 2]5to] &334

A 2389 0.9% salined)] 4| H3}1 -70T



Aasteze g8 fud AF BEA vXe Fo FEE9 Y

Al 477 BRg 02 homogenizerE #2317 9000
gollA 3083 AL B At o] FA E-2 post mitochon-
drial supernatantoll X 3}4+3} A A38<l malondialdehyde
(MDA)E thiobarbituric acidgell 23l 2A3Iqc A
A FAFATE 1, 1, 3, 3tetraethoxypropane s XFE
A2 3o EZHIFHAT.

Glutathione-S-transferase #4&%

7+e 66 mM Tris buffer(pH 74)E 7}ate] #2847

£ 12500 gol A 1587 YAEE s 50 w gluta-
thione (30 mM), 50 u 1-chloro-2, 4-dinitrobenzene(30 mM)
2 500 4 potassium phosphate buffer(pH 7.4)7} &30 A|
Yoo 600 b post mitochondrial 454 & 718t £
g ¥, 340 nmoj A FA] FFEo] WIS 2% FL EF
8o} JE/ming A2H8FETH3).

CHHESlal =
chel g 9k bovine serum albuming EFEZ 0 2 o
Lowry#g o2 505 nmo) X FHEE 75‘6%!1 AR
o8

0?'.

-

YR ZEZOlA L) ol =EEC| ZHEEET

Berry9} Friend9] W& 9F7} 4243 collagenase 5
Moz DMEE Falete wldstgol] dAmes &
Ao TAZE 2442 FF FS F CCL 10 mM A3}
o JAHAYL 4L sty dAFE 4 448 A
A5 283 wWgHez Felg glutamic pyruvic
transaminase®] B4 kitg AHg-3te] ZAeAct

EAXE
vHERe BAE 287 7
AR w79 2o)= Anova testE

BAXNG EEAE A
o &3

R

Argstedel o8 FRE B Follo WEg F

Z5o] VX &L doluy| Yutd, dAfZer dH

9 TezHe Ay Rl HNEE UNT 5 g

Aok 2 AMEEEA 10 mME 548 S 7 EA

oo WEe 2ZES 50 ug/me) FEE TAY H7}
g F 1547 g WidBgn) ol TEHIE =g ¢
oli7] fate] MFAog feElHe GPTE#EE 43 d
o A A HHEE AHEEELE FA4S
HAIZIH A9 BE AE7 JALE dodd, Foll :EE
S A AN ASoe AT} 4 HUSE E
uFeg #AY + AT

Agggs Az gl AT 545 A H99
GPTEA7 wigdoz fego] 1 X7} 1472138
(IU/L serumo.2 Z7 S} Follo dgs FE2E5S
50 pg/ml EEE2 A o= GPTR 7} 106.9+£3.2(IU/L
serum)E ZHAE o], Folof dehg FEEL %Y TA
¥ IEEHE JepES & 4 UUTHTable 1)

T3 Folerg 58S 3790 we} Hexane, CHCl,
BuOH % H:0¢ Z& f718v2 23§ &, #ztel £9
B8 50 pg/me) TEE A TAE RIFHE HA
gttt 1 A% Hexaned¥ &2 F37 gy, CHLD
BuOH ¥ H,O ¥&E& GPTAE ZhAHozH 717
36%, 43% 2 35% UAETEIZTAL vehds 39 5
AL 4L UAA T BuOHE G Eo] 714 =& &
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Table 1. Effects of MeOH extracts and its various frac-
tions of Bombyx mori larvae on glutamic-pyruvic
transaminase activity on CCls-intoxicated primary
cultured rat hepatocytes

Treatment Dose GPT
CCly Test materials  {ug/m{) (IU/L serum) (%)

0 Control 0 29.1£2.5(100)
10 Reference 0 1472£38( 0)
10 Total MeOH extract 50 106.9+3.2( 34)
10 Hexane fraction 50 170.3103( - )
10 CH)Cl; fraction 50 104.914.2( 36)
10 BuOH fraction 50 96.9+0.5( 43)
10 H)O fraction 50 106.2+0.9( 35)

The activity of GPT in the medium was determined. Values
represent mean+S. D.(n=4). Control is the value of hepatocytes
which were not challenged with CCly. Refernce is the value of
hepatocytes which were challenged with CClL. The % of
protection is calculated as 100 X {value of reference - value of
sample)/(value of reference - value of control).

*Significantly different from positive control at p<0.05.

Korean ]. Life Science, Vol. 9. No.4(1999. 8) / 377



F24 - o34 - Bl

ol g YAMF TAHNEAMY o] BuOH $HEo
VRS ERE BAAYINE 22 vigsex s 21
B7] 948k, AldSEARR HEge] R 5B Ao R
BuOH E3&& Mtk o|F AZT 1530, 8%
%9 GPT, GOT, LDHg}, malondialdehyde 3% % gluta-
thione S-transferase@A} S 241, Yol Ha=z%
e wY3tacth

Al E Rodozn dAEE 2] WFAHY
ANFH ol BuOH £ Eo| oA A&scAE
GotH 7] A3t AR AFD e FHUE 2ok
Aol gL E Hedld HEAE FEAIE, A
o] Ztoll H1FH o2 A H o] ho] Hithsl AL tpolrby
© JAE doenty A UcH912) At sheAo] 9
3o} ZHEAo] s E B9 FATo Wt A 2t
FFU7 10% F= F7hHR2u, Fo BuOH 2 Y8 &
200 mg/kgd] T2 Foste B AL T 0%
TR AFY BEFNL TAFA 02T ARz B
o ool BuOH FEE& Algdstetad) o3 Azt 3
AL AAANA ol HigdAE AL ol T
A4

CClyx= cytochrome P-4500] 2l&] EAlol 738k diALE:
o] 5o} A3 X AAANEE dod|u FARY
Fol Agwg 2 YALE Yot o]#E tatEe] T
microsomes®] 2t thiols} 733 Zste =he) A
At g 5 Bojg dogjosn dud
4 oA, §F22 GOT, GIT € LDH 5¢ &8A7]e A
o2 <A g2

4

CCLE ER3FA%ozs Z7td ¥4 GPT, GOT 2
LDH®| 8442, *Fo BuOH ¥¥Z& 20 mg/kg} 200 mg/
kgo 2 FTEAAE o F9F 28 7H4sgcHTable 3).

& A4 g GOTX & 47.0£9.6 IU/LS) 4] b8l
Algggad ity ztEAe] fuHd 8% GOTA7}
1661£33.0 TU/LeZ Z745 9} o] BuOH 23EL
20 mg/kg?t 200 mg/kg= 7t £ w) GOTA)7} 894
146 1U/LS} 834218 IU/LE Z+Astgch =3 Al
3ea Fog 2718 GPTAE Yo BuOH E8E2 20
mg/kgd 200 mg/kge Ztzt B ) GPTR7} 45.7+
162 IU/L9} 449+62 TU/LZ 7443tk LDHXE A}
Asted Rz FFL (1605148 U/L)o] wlate] 2617+
140 U/LZ %7199 Yo BuOH £8E 20 mg/ kg
200 mg/kgo 2 Z+zt Rojdt w) LDHX)7} 23361129 U/L
o} 22761111 U/LZ 2439t o3 FAd}z 2y %
of BuOH &< LDHX A3l &7 silymarin®} o}
A2 Bes ¥ 4 Sl

9] BuOH #8&7 silymarinFoo] % CGHE
MDAXA Ao vxjE Y3E Table 49 VepAc) =
AEE R AL FHE FrlEHe A4ARNEE AR niXe
¥ BuOH EEES JAEARE Lolry] 9o, AHg
SeAZ Aol fd AF ToA malondialdehyde
FE FAstA Erh

Atgstetael ot Aol fEEE A FHofl Hl
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Table 2. Effect of BuOH fraction of Bombyx mori larvae extract on liver weight/body weight in mice treated with

carbon tetrachloride

Treatment Dose Liver weight/Body weight
CCL (mg/kg, ip.) Test materials (mg/kg, p.o.) (8/g %)
0 Control 0 0.057 +0.004(100)
50 Reference 0 0.061£0.001( 0)
50 Silymarin 2 0.060+0.005( 25)
50 BuOH fraction 20 0.060+0.002( 25)
50 BuOH fraction 200 0.059+0.004( 50)

Values represent mean+S. D. of 10 mice per each group. CCls was injected intraperitoneally, and test materials were administered

orally at 30min after injection of the CCly.
*Significantly different from positive control at p<0.05.
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Table 3. Effects of BuOH fraction of Bombyx mori larvae extract on serum glutamic-oxaloacetic transaminase, glutamic-
pyruvic transaminase and lactic dehydrogenase activities in mice treated with carbon tetrachloride

Treatment Dose Enzymes activities (TU/L serum, %)
CCl; (mg/kg, ip.)  Test materials (mg/kg, p.o) sGOT sGPT sLDH
0 Control 0 47.0% 9.6(100) 179+ 34(100) 1605+ 48(100)
50 Reference 0 1661330( 0)  574+t144( 0) 2617+ 14( 0)
50 Silymarin 2 692+141( 81)° 283+ 37(74)  2241+201( 37)
50 BuOH fraction 20 894+146( 64)  457+162( 30)  2336+129( 33)
50 BuOH fraction 200 834+218( 69) 449+ 62(32)  2276+111( 33)

Values represent mean+S, D. of 10 mice per each group. CCly was injected intraperitoneally, and test materials were administered

orally at 30min after injection of the CCls.
*Significantly different from positive control at p<0.05.
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Table 4. Effects of BuOH fraction of Bombyx mori larvae extract on lipid peroxide contents and glutathione S-
transferase activity in mice treated with carbon tetrachloride.

Treatment Dose MDA GST
CCly (mg/kg, ip.) Test materials (mg/kg, po) (umole/g of tissue, %) (nmole/mg protein/min, %)
0 Control 0 2.470.2(100) 237%5(100)
50 Reference 0 69101( 0) 104+1( 0)
50 Sitymarin 2 33%0.3( 82)" 159+ 4( 41)
50 BuOH fraction 20 49+04( 47) 7541( - )
50 BuOH fraction 200 46+00( 52) 160+3( 42)

Values represent mean*S. D. of 10 mice per each group. CCly was injected intraperitoneally, and test materials were administered

orally at 30min after injection of the CCls.
*Significantly different from positive control at p<0.05.
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Table 5. Effects of BuOH fraction of Bombyx mori larvae on liver pathological symptoms in mice treated with carbon

tetrachloride
Treatment Dose Glycogen Centrilobular Cellular
CCl (mg/kg, ip.) Test materials (mg/kg, p.o.) degeneration necrosis swelling
0 Control 0 - - ,
50 Reference 0 ++ F++ ++
50 Silymarin 2 - - ¥
50 MeOH extract 200 - + ++

UShowed as liver tissue damage intensity

- none damage, +: weak damage, ++: moderate damage, +++: strong damage
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o) A% 207} 200 mg/kg HAA 47%%} 52% 0],
9 =) BAFE GSTY FHL A¥Tdye &
Aol B3g viAA g 1FE ATdMe 2%F
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