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7kl 4] Malotilate

(Diissopropyl-1.3-dithiol-2-ylidene malonate) 2] & 3}ol| 35}
A3 o W22 A3

ZAd s opdhel et o Fopleta o s et wajshaa)

HEE" -

M &

Malotilatet= #1474l 2] Isoprothiolane2] g2l 4 o+
el A A E A EAE e Fe| F7) 7t 5o
s oFg R4 2 SEhdg - diisepropyl-1.3-dithiol-2-
vlidene malonatee| 5}V, S4 A g4 28 279
G§xozt qiHde] 2 g2 HriERn glony
FAHSEESN0mg/kg) sl FFAFHA A Hiks
2 g v aE 3 gl

Malotilate®] et 4} 7t 8] S il Abd Skt 549
4| E-5led ethionine®™ 3} galactosamines%el 2§} 2}
a4 BaElen =g LMoz RNA %4
Floll 2§ chell g4 F3%Y, microsome # =} 2
o FE0, 7he] 2jalslx] Ao A, i Feke] F
7het vl Ert 8 dede, welttRezE A
bt A S HA B Ghebl e Ale s A gl

ol ehE£ d4l=e] Fwloy 71 E¥ il 7F
Aolr}, wleld 4lAHel malotilates] ¢ 4H 248
S #ted = o ghEofl & malotilate2] b (margin
of safety)e] Bgjslojol & 2olc} 22}, ofelig]
7 FAol vlal= malotilates] 8 = ¥ F F}o
otede W Latg Aesine A s b
ooz Aledgtlt 9 AglEel 2§ ubd F5ake
o] A& B EEAE Padls] fdle B dFE 4484
= e,

R e aae oigidalel s s 30a R s
of| 4 WhH 59 &

iy - FAHE - SHE

Mz W ay

1. 88 S
2 AYE Hele B 2 ALRFE 3558 o
sb2] Sprague-DawlevA 2] b=l 23 104v)2] 5 Al
sl e,

2. Al ek
Malotilate £F-& 4H4 &l el d A5 ubgtes, 4]
o gkt LWalm Pure Chem Co., Japan) 2} 5o g}
% (Fluka, Switzerland) ¢] ~H2-=]9i},

3. gy

Malotilate+ 19 18 100 mg/kg 2 FFedslgd o,
o G2 20% 82 2 dls LB o4l ela) A gy
A, ApdEelt = L5ml ke 5 28 3315l e) g,
A7 EHe R 4T e BT T2 e A g Pl uel
o flgen, vpa|at Fof 364]7) ol zpztbe] 715 A
aaha, Weld Al =3 sl "®aled o4 3.000r, p,
mol| 4 {14152 ale] &AL b

1. 4% 0|2

=7, malotilate o], Al fels FedF A}
o #lelt st malotilate ¥ 4-5oi 7, ofelg $oiF, of
L3 malotilate #8557, Aledgieliel ofeld
HEFelE, zelm A shebs, malotilate % olElE
o] g Foi g 872z ook Table 1),

5 8F Foi2

Malotilate 45 F-of F o gEE 47 Foiz, Afdg}sl

— 223 —



—e e 2 g2 © A2 A 2 & 1989

Table 1. Experimental procedures im chronic group
(4 weeks)
1w 2w iw 4 W
I [ |
Control

11 11 1

1T

ccl,

T AT 1T 11
CCl, +Malotilate
| 1 1 i

Ethanol

Ethanol + Malotilate

Malotilate

1 |

T 717 T 17

CCl, +Ethanol

T T N

CCl, *Malotilate+Ethanol

1 CCl, 1.5mlfKg 5.C,, twice a week

Malotilate was given to orally as a dose of 100mg kg
once a day and each group receiving ethanol, 20% aguous
ethanol was replaced by drinking water daily. Experimen-
tal animals were sacrificed 36 hours after last treatment.

£ 47 Fof F olRE 4% 5ol 2, oS 4F Foin
Abed Bheba 45 Fojf, Al 2lel4 2}l malotilate§ 4
T o g5 gl X of g malotilates 45 & 8-F
o gk 78 b o 8 gk {Table 2),

el 47 W BT Feofdel HEte] malotilater}
a2 AEEo olie EdE SatEsln "24 3o GOT,
GPT, alkaline Phosphatases, cholesterol, HDL-
cholesterol % gamma glutamyltransferase (¥-GTF)
45 chemical analyzer (Gilford) 2 &332, 43

+ student’s t-tst® 7] &bl

b=z 2L 10% 4 2agled 2343 & HEE
AL AAsdn, 59 430 fd=s =42

Table 2, Experimental procedures in  chlonic

(8 weeks)

Eroup

1w 2w Iw 4w Aw Gw Tw Bw

| I J | | I |
J Malotilate Ethanal
I 1 1 I [ 1 1
I ccl, Ethanol
1 ] 1 f H ! 1
Ethanol | (W

T
CCl, +Malotilate

Ethanal+Malathilate &

L ! L

i | 1
T T

Ethanol+Malotilate CCl, +Malotilate

1 CCl, L5mljKg 5.C., twice a week

Malotilate was given to orally as a dose of 100mg/kg
once a day and each group receiving ethanol, 20% aquous
ethanol was replaced by drinking water daily. Experi-
mental animals were sacrificed at 36 hours after last treat-

ment,

Masson trichrome 94 & 448l 21 22w 85 2

% ¥ol7 oz FAst

= =
1. HEE| 0|& = malotilate2] & Table 3)

Malotilatet+ A% #etd} gk e 7154 =&
of fste] f-2f s HEEE Fr AH e, 53 A
Ehaot ollgh2 & F4lel 4373 2343 o= 79 739
2l o] AHEE 7 sokelgke] dEdld e} malotilate
Tod g o mH Ak 4EFE T2 p<0.05)4] 7 o},
EIE 457 RS R A a)sle] Al Helso] 7hx4
= TA1E A EEel o Fte] malotilates] = 4-Fof
= 2 AEEe] He tf2F 3o o] 2 A4 S

22, malotilatet ol g4 Fof FH ul 4371 A
Stebart Ml o gbg ol Fol dldld e AH o
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Table 3. Effect of Malotilate (MLT) on survival rate in
chronic injury induced by CCl, with or without

ethanol

Percentage of survival

4 weeks group survived number

initial number

Moarmal 100% ( 6/ 6)
MLT 86 (6 7)
ca, 62.5 (10/16)
CCl, +MLT 80 [ 7N10)
EtOH _ 100 (9 9)
EtOH+MLT 10 (7 7)
COl, +Et0OH 6.8 | 5/73)
CCl, +MLT+EtOH 46.7 [14;31:::] w2
& weeks group

— 4 weeks = B weeks

MLT, EtOH 70 | & 8)
CCl EtOH 100 (13/13)
CCl,+MLT, EtOH+MLT 80 [ B0)
EtOH, CcCl, 30.8 | 4/13)4,
EtOH+MLT, SCl, +MTL 87.5 ( 7/ 8)

Each value shows mean * S.E.
¢ P<0.025 X* value
g# : P <0005 X7 value

e v A A Eahaid,
2. WAaatE 22 (Table 4)

SGOT . 477} ~ldgg+ s Fod U= A4
ef 22+ g4e] Folbgleh Al HEEtL 4 ma-
lotilate® 45 WEA|Z =k 2 F4e] HA 3 A
(p<0.05) =%z, AtgEetsL faed o sgbd% H¥
i # e 29, 457 A seta s Foid HH
¥ Aol #®ajd PFA(p<0.01) 5 2, ma.
lotilate7} W25 7§, Algdebio} ofglE Y
o g4% oo,

8§57 Sof Foll 4= o gk 4F Fof T Al Sl 4
= Eolio| F& $4(203.0+3491LU/L)& et
o1}, malotilater} 837+ Wigeozy HAFH 4
(p<0.01) =] %=,

A et 45 5o ¥ CEEE 4F FHTE =
malotilate® w247 g4 A== AdkS e
c},

SGPT : 457 Al glebs & Fola] Aabdlas] o

24v 2 5]9l 2o}, malotilater} 45 H S5 o 24 A
# AL (p<0.0D) 5 A4 HAe of 2¢ie] nkE
Gebdiglch, 4770 A shebio) SlvlE-3 A2)d 23
= A sekaae] gyue f4de] oajsed, A E
El4 o ofglE A 2] F el malotilated 457 W& A
2] 4] 4ol H A ¥ Fhat (p<0.01) = e,

85 Fof Fell 4 713 22 TA4E vepd Fal olgkE
45 Fof & AlgElEls 45 FoTE 85 malotilate
W f-Fod 2 HaAs] T4 (p<0.01) 5ol

Alkaline phosphatase | 457 A} #leb4§ Fof 4]
7 8= A4 fF ok Fade] ofF 26 Ak (p<0.05)
sled.e), 457 malotilate 3 E5Fod 2 A2 A4A 2
7 (p<0.05) dhglek, 477 Aled shubast ot i &
Meldt W7} sl T B4 (28248821 U/L)E o}
ebgl e vt, malotilate 325 2 #a{s1A A (p<
0.05) = i =},

% FofFolx malotilater] W &5 Soza &
o] o A5 = 7 ge]gi),

Cholesterol : &4 # 7+ 37.1+3.Tme% & et
R, 457F Al shebaF o gk S A0 A g A3
(p<<0.05)-F Xz 3%, malotilate® HH#AA=
cholesterol &+ o 35 F=| Sdic},

HDL cholesterol : 45-3F A} #tgk & Fof Alef] W
o #) 3= A HDL-cholesterol®F(15.1+1.6 mg% )&
malotilate s -84 ¥ A4 (p<0.05) =lof A
A2 2 =),

Gamma glutamyltranspeptidase | o] =79l 2 4
4, malotilate 3 ellH= 3% Hel, 453
Aed sl S Foitt o A4k g v of 348 Fo13
431, malotilated -84 F of HA3 2 F4o] A4
(p=0.05) =it

Het@o| Y 2H (Table 5)
L. 4F FoiZ

Malotilate Fo| 72| W3tz = Ace] g3t 792
3| fatsl gl CClL Foi4] T34 A% F
A4 Aepe e $Exe 39, AAAAAL, dF
kupffer 422 &7}, Y54 EF5< F3=9 = {Fig
1),

CCL2} malotilated 4544 CCl, FodA|uret &
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Fig. 1. Cirrhosis in the chronic group
adminmistered with carbon tetrachloride
(H&E, x100,4 weeks).

Fig. 2, Mild fatty change and no
fibrosis in the chronic groups coadmini-
stered with both carbon tetahloride and
malotilate (H&E, x100, 4 weeks).

Fig. 3. Cirrhosis in the chronic groups
coadministered with both carbon tetra-
chloride and ethanol (H&E, =200, 4
wee Ir.s.].1
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Fig. 4. Moderate fatty changes with
fibrogenic activity in the chronic group
administered with carbon tetrachloride,
ethanol and malotdate (H&E, =100,
4 weeks),

Fig. 5. Spotty necrosis of hepatocytes
with mild fatty changes inm the chronoic
group administered with CCl, and malo-
tilate followed by ethanol and maloti-
late (H&E, 100, 8 weeks),

Fig. 6. Mild fatty changes and mild
fibrous septation in the chronic groups
administered with ethanol followed by
carbon tetrachloride (H&E, x100, 8
weeks).
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86 zabalAd, sl H Al kuppfer AE W A3
7 H A g 7 e JEb e S (Fig. 2),

of| EhE Bod Aol AEal 255 £de] 2}aks]
2ich,

o E}-2-2} malotilate Fof 4|+ o gb& o5 Fof ]2
TAbstglet, CCL st ellghd Fof ] ollghE gh5Fod 4
W} Aub ) ala] 4] gl 23] AL o) A qEs Fots]
ol =} {Fig. 3,

CCl,, malotilate2} of s8-8 = & 5= 4] CCl, &=
Fod 4] Bohys b w4l e bz A 3E ehiisle
v}, CCl%} cllgtg& #4ABofe 298 of Sk

Fig. 7. Improved fatty changes and
fibrogenic activity in the chronic groups
administered with CCl, and malotilate
followed by ethanol and malotilate
(H&E, 2100, 8 weeks).

Fig. 8. Fatty changes and fibrogenic
activity are improved in the chronic
group administered with ethanol and
malotilate followed by CCl, and maloti-
late (H&E, x200, & weeks).

cf, vt AFE o kupffer Al 2] 715 HA 5 o
A Fhe A kg el gl o (Fig. 4),

2. 8% FoiT

Malotilate & olgh8 =4 A2 Fdst
s gl

CCl, Feod¥ ofjgl&g Fol4] A=z 3529 =
b3 A5 A4 ALsh ol A g st st
vl Fig. 3],

CCl, = malotilate 5o F o5& = malotilate &
Eof 2| zjubeid ol 453, kupfferd 29 F7H5 #
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A5 A5k =HFig. 6).

ol etg Foi & CCL F 4] CCLE A A2 g Toi vl
# Aub Al g AF3e o FobEl e AR e
(Fig. 7).

o EH-8 = malotilate 5o F CCl, % malotilate 5
of 4] of gl-&e] #Mel=|x CCL7F Fa a5 Fuet 7
abel A o) HFEE A7) Ao Hepl 3o Fig,
8),

il ']

AkAal 7175 v] 2l malotilated] FE3be Abd
ekt A2 (Fod) w2} Ald Shabasf ollubE 5 HE F
of Al el] WA F ebde F, olE2 @A GOT,
GPT, Alkaline phosphatase2| &2 435 7§44
Aa, 5% Ad4 ko R gt 1 HDL-cho-
lesterol 8 &5 WA E A4 A3,

wpeb4, malotilater &4HE Tl A Al ghal A S
A st 7oA BFo R AAFEFE FAAFIE A
ke 2 f47e e welch £ el oeE
ZE7)el] 0] 2% malotilates] @3 shetal ke A
8 velbal wsket, #elE 58 F7F 20% oiRHE
Feg HEos 4F4708 o, oskEE 2lg H
cholesterol 8% = # HDL-cholesterol 835 # 7
# A Fhe] ol gbd TE70o] disled e B3 AAE U
& o ol 28 Wl sl

7lofl 4] Aled #elba s al® 28 cytochrome P-450
ol 28l CCl; fel7l2 uishe]s] F4A f5o4 2
whel Al ) FAbE 4l ey E A EF o, whehA,
dalg] 4 APy el S4 YAy uet AL FS)
o] H& Tl F4 o4 CCl; Felzle F4 o % g4
o] 7+ CLCOOr Fal7| 2 Hapse] A2o5 24 &
At e 2.4 cytochrome P-4502] 245 334 7] 3
&2 ¥elepsin

2 el % o7 {2 717F FANAEEA 2 E471H
of Thedsle] wtE =l gich, HZol Connerdg*" ~H4
s}e)o] 22 o) AHE 24 superoxide(O5) 7] 7} Hhoi H
g AAsiglen] Ope 2w el 73t} das £ gle
oj2l, EHIE A Y 9 $FA TAAFEAAA
o] Fatglen e 4kt Fel7] HAH abst A
&ae a4 glcka ¥asln glepEen Ay sl A
of ghg-2 Algd el 2] FhEAE FrAE 5 2

= 7ol 4] Malotilateg] & 2}—

w2 B deiaz sef i Al gl 54
2 242271 ER], £ AdEeiie] S dFE T
2] gb=cp29 Hasumurag v sk 434 ¥ 4~5
F) el Al shelag] Zh5A4e] FohE e o 4
B 43 o olo|aid AL FEE o8] A Hrks
o] uhg dfjapge] FrhE = Feoleta Fsie

B oof o4 5 §Foll ] 2} 454 Aped Sheba () 2
o BL-& ()2 Fof Ao FellH Al sirhie] FAe] 7
A8g ot & gydn, ok () AE R
()5 549 Flefl e Al Shebas] S4o] FoHE
< o 4 glgic}l, Malotilatet ol gH&-2qk Al]d 22

= Algd ek e el |25 Ao} Al Sl gHE A4
off o4 & RAE Jeblgles, o 7lAE §2714
gaAzte Bag Ao 2,

FAAAg e B Al dgk4 &3 W Abd Shgks) o
B2 wedatel A Ralsle T4 F4 AubHAE
malotilate= M2 ghe2s oa=glc}, o] ehzbg A
2 A 288 ghgiv] 3 28 5 AFES FrhE
Exabe] Zhzue] defeig AT ez s
cpEnan,

22}, gbA el Abed Shgkas) ol 45
S48 e} 4537 malotilate® 712 w242 of 45
3 % kupffer AlE F4F Hsgedt, 23 Ay
WAL Fobsedeh, =28 AldSghid F 284 457
Bof 2] QFFE 62.5%01, FA ol ghEE 4 HA7]

t AEge] S 6a%eltey, 2 4EHL] g4
tha ana zalega 4o 2F Aldels
Eo] FHuch kil dolglc], oladl AE FlHEE &
&2 jpuds]of @ AHelch, ogkE Fod Ao oHFE =
2 W #le= Aol el ghaka, malotilates 2]
of & ¥4l W #h= o Foj=| =] ghakek, M Zhat ALRE
o 7} &2 2| Abo|HE nE o] F af ollghE: =& T2
o 315 A abA 24bskr] kel = choline A P ALE,
e guk (Ao Hhubaol oS AR e B5e] o
ehiol] dgted = ol 5 e vERE FlelA g o) o
7| 2452 kA Aol & Ao} Malotilate 45
o 85 Fo 2 aldled ofglE R Al Hulte] SHE F
Fhicleld 43 AAMe]) =t A elehE 45 F3He)
A7l 2bah 457k Ad el S 3le) A ] ghell sl
A58 Alube A, abA A3 Af, kupffer A2 F45e
oA g e g g 2 7hs4e] 2ol Woks gl
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Aled sheta, oAghEe] vl Seoda]e) AbgEigla o
ofgtE 2 W& Foa] PAS= gbd FEAA A
malilate2] ¥ & &35 a5tz dhed 200 g v 2] 2]
Sprague-Dawley# 47 #H & 472 852 514 4
7oz vre] AdEelLe 1.5meg'kgd F 23]
HapFabab e, oduieEf 20% S4es o 2R
a H4ez =hal A kg e, malotilatet 100 mg/
kg4 o 18] 5o apg e,

475l L& Al Bels, Alodgietide) o gl g2 o
T, 87 T Al gl 47 WMy ogkE
45 Fod o2 ubve] malotilate® 45 3 85 245
of dled, 1 PAjslata ol wejz=ebql da-E Fof
ofe i 22 HEE U,

1} SGOT, SGPT, Alkaline phosphatass, choles-
terol, HDL-cholesterol, Gamma glutamyl transpe-
ptidase 52 #3327} malotilate ¥ & Fo 2 -2
SR Fo4dode ns uaE gt & glelo)

2} 45 Fo oA A1 8hel4 2t malotilate €4 F
ef A] 8| 5] Al A, Aba]Ad 2 Ab E5 A ekala, A
dEtela, malotilate 5 o ghE& W&o x Fobgh
¥ F oE el

1) 8F Fof ol Al dlelilo}l malotilate Fof §
o &5} malotilate 5o 4] =54 2 HF3-5 o4
stgla, oletEe] AMey Fac Ak A48
F A7l £ vERH I,

23822, malotilate 5h4 AlgEels F53F o
Al gt ol oS 571l ddte] =ubi 4 9
A8l Aoz a4 v 3 a5 ehly
c},
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Serochemical and Histopathological
Ohservations on the Effect of Malotilate in
Chronie Liver Injury Induced by Carbon
Tetrachloride with or without Ethanol

Hyoung Chun Kim,*Fh.D., Eon Sub Park, M.D.
Jae Hyung Yoo, M.D. and Kye Yong Song, M.D.

College of Pharmacy, Kang-Wom National University®
Departmant of Pahology, College of Medicine
Chung-Ang Universify, Seoul, Koven

An experimental studies were carried out to observe
the protective effects of malotilate, a new antihe-
patotoxic agent, on the chronic hepatic injury induced
by CCl, with or without ethanol. The rats used weighed
about 200 g were divided into 2 groups, 4 weeks & §
weeks.

Each group was given by orally with malotilate, 100
mg,/ kg, once a day, and was injected by subcutaneously
with CCl, 1.5 meg/kg in a mixture with olive oil twice a
week., Aqueous ethanol (20%) was administered in
drinking water daily.

The serochemical and histopathological studies were
carried out in each experimental group.

The results were as follows
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1. The chronic liver injuries induced by CCl, with or spotty necrosiz and fibrosis in CCl-intoxicated liver

without ethanol were significantly ameliorated bv nor- with or without additional ethanal,

malize serum values GOT, GPT. Alkaline phosphatase, 3. In group of & weeks, malotilate significantly imo-
Cholesterol, HDL-Cholesterol, and gamma glutamyl proved fatty changes, fibrogenic activity in the group
transpeptidase. administered with CCl, followed by ethanol.

2. In Group of 4 weeks, malotilate manifested protec

Key Words: malotilate, CCl,. ethanol, liver injury
tive effects by significant inhibiton of fatty changes,




