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ABSTRACT

This paper aims to probe the effect of SQ in the rat liver which pretreated with CP
was examined by transmission electron microscope.

In the A group, the difference between the normal and the treated groups were not
detected at 24 hours, but the few mitochondria were expanded at the 72 hours.

In the B group, the cisternae of rough-surfaced endoplasmic reticulum were partially
destructed and attached ribosomes were remarkably decreased at 24 hours. A number of
the mitochondria were dilated and increased in number, the filamentous materials also
detected at 72 hours.

These results suggest that SQ is not only concerned with construction of the membrane

of the cell organelles but also decreased the cellular toxicity in the hepatic cells.
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°] 500~1000 m®} ZoJoA F2 AMAJFH FAAE,
ZaE, udg $2 4NAT. B Ay sAe
FAo] £FaiA] 4T FAL £Y22 A% ET 37
ZZ o)A 5t AEe] e AL SQE FHE T AE
Aoz g2 v}k SQL o AEdME FAHY
53 olivefr W& ¥ T3 e FEAME F
2 oM gAe] o]folAn ¥ mjE Awzs, &
5 AzA, Jzd g AT Sol o =] Qi
(Liu %, 1976). &3 SQE 6748 o|FAge] el A4
Aoj23 A AT = 7] WEol Fad ALE A
A & ek SQe A AH, AARFHY 71, ¥
29 4, $47439 oA 142 37 A2 A3
Fog A& ®o]x) T gt} (Budiarsio, 1990).
Cyclophosphamide (]38} CP#t &)+ alkylating
agent24 alkyls} uhdol o3 A2 A9 A% 2
YA 5E dAS) o Foll FHA LY ABA S AHEH
A% (Novack$} Pearson, 1971, Genka %, 1990)
ARAZAE BAE oP|A7E Aoz d=id gled,
Koss (1967)¢] 93l CPE 4#e] Feldjie o 7
AEA AEIAAL @ide] veldniz dlgen, Mg

7 (1987)& GAZL AR 2o MZ2ABAN AT

A4S RAFHART et Leibovici § (1989)&
o CPE T3S of =7, AJHY7 ¢ 29
TF7h 8A3] Fagen sy

g8 Storm §F (1993)2 A 2% SQ& &3 std
Hel ¥ uallE 2AIGE AS YRR 34 o9
AZE gtz st

Kostas 5 (1993)& 339 7t ZeM SQ YA EL
o A 2EA T HAste A9 Fitel meiAM
SQ9| ¥ 2ZEHT 31} Jacob ¥ (1995)F Kri-
sans % (1994)- SQ#A-& microsome ¥k ol)g}
I AEANAE T Ry 5 g4 47
ueRe SQO| A A} FAF Fale] Fis) AP
3 o= AlAo|t}, 38 Lohner £ (1993)¢] 234
SQE 29 <IAAHN H|-o]FUFZ (non-bilayer
structures)®] FAE FAAAT sy}

A3t viel o] SQol A3 AT SQTAAELRY 9]
Ak 2o B3 Azt el AF7l FE o) R glon
SQE AAFAE A5 FAZNNY 24l Yt A=
agel A e 53] ARl CPE 39S

d AAAD SQ) ol He] A AFE oA o
FolA2 Q1A @& Aot @A 2 AYeNE SQ
AAA} CPY) AESHH mAE EHE 939 2
ARA B2 4elTA B, -

AT
1. AEANB

A%l o 250 gal A7 (Sprague Dawley)e) A
A% AL ALsissh AYEEL dred Agee
2 hrglon], AL SQE 297 AXA & ¥ 39
A SQ7 CPE 54 $oidh Z (o]t AZo)2 $)3} CP
H Eoat 2 (ol8t BZ o7 oz ukqh. SQx
AR (), CPE= Z29A% AEE Asis.

2. dEYY

1) SQ2t CP &of

AFL SQ (150 mg/kg) g 2447} 44 o2 297 &
7 7492 ANAT F 394 %] SQI} CP(100 mg
/k)E A B4 F4 dgen, BEE AAAE A
%3 CP (100 mg/kg)%k 7o ). 2 AL F
of F 48417, T2A7F, 120417 A ¥ GFAE o] %
e BRG F 2 8l2 gRAE A3 s

2) Mxiginizd pa

H&a 7124 L 2.5% glutaraldehyde$< (pH
7.4, 0.1 M cacodylate ¢3d0g FAH 4°C) £
A 1mm*Z 243 AAE F Y $do44 247 F
oF A7A & F k2ol (cacodylate 939, 4°C)o=
33 A% &dch. AF F 1% 0s0, (pH 7.4, 0.1 M
cacodylate $5eioz A 4°C)E 2A7 ¥ A&
g8 Y 459es 33 AL 4F 445 FE &2
2 74 &E7A] 993t propylene oxideZ A3 ¥
% Epon mixtureZ ¥ujslgct. Ero®l 242 35°C
oA 12417, 45°Col|lA] 1247, 60°CellA] 244)7F %4t
2847 & 22 7] (ultramicrotome LKV-V)
£ M3l 1pm FAZ ARE A28 F 1% tolui-
dine blueZ gM3te Fdse)Aoz FAYA 1YE
ol . Y FH9E 60 nmo) zupEAS WE
o] uranyle acetateg} lead citrateZ o]Fg4a}o
JEM 100 CX-II %33 AA¥v)7 (80KV)Lg #3
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RETY ZAEE ¥Ry T2 o) AXY FYd
A G248 sh e £& 23 o zHa
EAE SUTZE ol FI on 4% FFo] %7 Y
g=o] Sl gAz s F2E o) FT Usic. g4
AEAE £BE0] EAHo] YA ¢ Az e
Ued FHALAGME FUAARE] HAH] AR
FAEGAE FAS FHAN T2 PAEHGEY G459
IAAEEH §A vepdeh vlolEEEo: 7Y &
= ez Axal Al ZA Z¥A Jephd Rk
ofg} 7]Ale] ZutElo] Q)T cristaes} Lo gloch
(Fig. 1).

24217 AL 9] Fate] FEX 9AAL A9
Az o)A A vy 124 Jeh} HzZI §4}
g 27& B 9l 2HATAr 2UFRE oF
I glglen wmA dgse] dsis. FAERAE &
Aol sl £3] vepdel, ool EZE ot &
FolA AY 48 == F9F 22 FAHIS B o
g cristaer} HEEe] T 71A =3 FkEe] A=
FHAEA AGMNE 259 FUAAYTY fe g BAA
Lol FAHY. A AZANME o4 131 S84
AEe] el (Fig. 2). BE2 #9 dafo] &3
g gatole} ek} ouhe] Fio] FaEtA ¢ A4
Ao] 27 &3 o S RAFYUH. ZHAEA
o] dfe ZRFEE o] T gl S Yi-E AgtEg]
A} ol F BAd Y o] F 2 oo AR
A £ A Fade. vl EEEo: g
FAHAAY 5 W7ol o 20 A= Y5 4
L o] 33 SIS B ok cristaes AY BAFHA
dsten 714 =g AAYEs} o ¢ A Jdepdd &
H A ZAqME Adet FEEe] Yehe= AEd s
#te] A=) (Fig. 3).

72A7 AZ-L 9 ] winy FEI 4L
vy 12A Jehtl, 2ALFAE AP /T
E o] F3 e AFG rlo|EEEE 0} Alo]oA 3~4%
ZRTRE o]FT glE Aoz HAFHYEY H4E
7Fo] ozt Yefslo] el vl EZEd ol 2

£ L

FAM AR o4 FRHG 2 dRE o) o 29 A
E YAse] ol dFE W gte] FejH Ay 3
g S BeFgd. SHA¥AE wl$ Adse
ehgen, 4249 dib fa4H 5] Jepdttt (Fig. 4).
B 9] duhe EpAd ¥ub ohe} dAAlY A
st 222 X3 Ak S B9l FlolE
Zzeohgd] 47 $7hsle AExAY YRS AR T
AsEd A ZEs JAE ] 2447 BEAM AP o
27 vsle] o 20 A F7)9) FIY2E g
M cristaes T3 &40 nle] EZEe| ool At
det. ZUAIAE o vlo]EEE LS AlodA #
QAT FRFZE OJFT U AL A9 33T &
AT 3 EAAT w$ =E2A AgFe] gl

Az QA MEAGNE 71E SRS HEH7)

= 8%+ (Fig. 5).

12047t A7 99 o] n)wAy FEIZ YA o]
vlwd 124 Jepgel 2HAZAE 5~1559 A3
Al FUFZE o) FI U2 FAYRAAE =5
BAFHe. vlo|EZEF ol fyR Yoz A3
2 7|Ae] 2 fARE A2E B Fglon) Auky
L2 47 YoHe] U 259 wl]BEEEe o5
o] g7z stgct. FABLAY FPLEAE ¥
2 o] QINE FUAIER vlwd e} 9l
o} (Fig. 6). B2 2 #9] o] ulay F23
o] Fute] FsiA FAH e AAAT Y2AE Wt
$250J9ld). mlo]EZEE]olE2 fRE A
P R Fou d¥E vigst gte] RelgAG
g3 FAL He Fot g7 PEY SwATH)
t ouled ddEe] et FUAAFELS Al H3
o "@AEA HA Jebiet (Fig. 7).

o #

SQE o} EMoE LD WESe 3L 2:
233 e3}A2M Squalidae (sharks)Fel zZheljA

< %E F2E 5 A5 AAFHLEL A=
AZAA FY28E 2] AFAHELS FQ FAeln
(Saint-Lenger, 1986)
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I, FERY] Aol BAIME dA 7] Fhs, Fda
BE3 SQ HlEE 4 ¥ WA BAAAE FY
Aoigl ot 7173 Rl M 7t FrAdea sy}

7 A, g, A ujElml 5 A8 2
F8 AL Asl ARs|E B Fol 948
12 AARR. =3, AARAL Ao Fedste] A
[f o2 vhgo] HFog f B}, o]} 2 2}
she b ashael FUAE A7) A8 &
S5 A8 44 &4 wed. AR
A F2E Fo, AAY, 79, WAMIRA O
ethionine, dinitrophenol, dimethylnitrosamin

b o2 g Fod WS o Fol AXA WHoE §YUE
o2R FAHAY A PA4¥ET 3t (David,
1964).

Rodriguez$} Acosta Jr (1995)¢] & zgA A
HAAge] FEAZ AH-FHE ketoconazole: W¥F<
HF2 A EAA Ad oy JAEAE XHgx &
A3, Koss (1967)& CPE Aol F8ta1E o 7H4)
oM iz el 2HALTA Y v|AAAA A o
72 A 9 B 5 Holv] A2 HubA<l FHAdd
Aol vebdex st

2 AYANE ATAA 24X A8} 727N =
HAZA Y ZuTEe) JAHY 9 4] Age] F=
2AA FREHAUE Bk ol AT AT DAY
29 "abe] vehd AdbH oz Az sage] £
=gz : '

Ghadially (1985)¢] 2]3} nlo] EZ=2]o}9] 7)o}
FAHAY futat owte] BejEE A ARste] W
ol AT Fo] WRLE FUF2EAN dolt A5
gt3 stdeh. o A3 289 3F5Ho AYAEY ut
o|EZ=E|otirt HejAA FHid, & AT BE
9] 2427k HolM nlo]EZ=glolo] A A F7F Ao
FEHAZ] AFs e 7242 Aol vlo] EZEg] o}
o A Z7} ol F718ld A E2A RS AR
£ 2o F¢ioh

Tilvis® Miettinen (1983)%= 1%2] squaleneo]
8 ARRE I T 39S W 4 dADNAA
o Au, 7F g AgzA M SQY FHA =7t A E
A F7rstg e, FAZAFA DY (very low dens:
ity lipoprotein, VLDL)¢ Zd2HE = =% 57}

NN

P > oo tle ma i
"‘Jl:nfﬂmi‘)).]nﬂl

o
flo

sldz, A Au)ER 9 (low-density lipoprotein,
LDL) #% opie} £ (H)dME #FFA] ZH2HE
£ o2E3 g s, o9 2 Ade Ao
of 93 SQY ¥4 AzAY SQ I RAE 7
Qg Bely AHutAq FH2HE FAHS EHHoR
FHIAEE dvlsidn 2.

Strandberg % (1990)& At&dlA SQ (900 mg/
day)E 7~304 ¥ FAL AH ¢ 60%7F FFHA
o 4 SQEEL 174 Frlsidled AW FA44
vroluh ZHAdlEY 3L WA Yokt Bmslg
o}, Keller$} Fleiesler (1990)¢] 2l3l® SQ= 7178
o AAE F BHAZY wigZE 2o YA FAEA ]
g2 slgel. Palamarchuk VI (1990)% Az)upala
& AY2A e PAARSY o okt AT
sterol# SQO| Fafel AF3 W glo) Adn 3}
deb. WA 2AF F ol FUIR e ol
< sterol T2 Y7L 54 Alolo] B3]
3 ®27slgdel. Kostas 5 (1993)2 2179 7hM) Xl A
SQe FAHELE AFA S AR A Ll A& A
Ate FAEY Fhel webM SQ FA o) AR
3tele}l. =38 Lohner (1993)% SQ7} wlo]3d Fz29|
A4S 2471592 8¢l 2n, Stamellos = (1993)4]
93l SQ FAEAE AZA e YA+ 1o AFNA
e ks aA Sl e Yok sd

£ Ade A ME 2447 AojMe d22F f4
g AELAE B FUL B9 ohe) A3} 2T
o] 7kt AL=2 Ho} CPY FA4d g 7|z B
oln], 72417t AeME CPe FAd] osle] tha Abs]
£ Y42 mlelEZEeolEo] vehy] Alztsig e BE
of wlsted AAA FA FAHYT, o9 2L AH2
Hol SQ¥ HutHo g CPY MEEAL Hoj=ze 2}
4% 3uz2 SQ HAA ] FAAFEG A XAV
EAREIL @A dep 2 53] wlo] EEZSe] ol &4
=7} FHR 2 vzt "8R3 A vehbe AL SQ
7b AEL7 R v A #es}y] ool AlRE
o

z g

CPSl AZZAe] U SQ¢ TAE F] HAelo]
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

FIGURE LEGENDS

An electrron micrograph of two hepatocytes showing a number of mitochondria and well dev-
eloped rough-surfased endoplasmic reticulum in the control rat. N, nucleus. Bar indicate 1 #m.
Electron micrograph of the hepatic cells after 24-hours treated with squalene and cyclophos-
phamide. A primary lysosomes (Ly) are more increased than control group N. nucleus; rER,
rough-surfaced endoplasmic reticulum. Bar indicate 1 #m.

Electron micrograph of the two hepatic cells after 24-hours treated with cyclophosphamide. A
number of mitochondia (M) are dilated. N, nucleus. Bar indicated 1 #m.

Electron micrograph of the hepatocytes after 72-hours treated with sqﬁalene and cyclophosph-
amide, The half number of mitochondria are destructed. M, mitochondria; N, nucleus; rER,
rough-surfaced endoplasmic reticulum. Bar indicate 1 g#m. )

Electron micrograph of the hepatocytes after 72-hour treated with cyclophosphamide. Electron
micrograph showing the destruction of the mitochondrial inner membrane. F, fibrous material; M,
mitochondria; N, nucleus. Bar indicate 1-4m.

Electron micrograph of the hepatocyte after 120-hour treated with squalene and cyclophosph-
amide. Anumber of lysosomes (Ly) are observed. G. Golgi complexes; M, mitochondria; N, nuc-
leus; sER, smooth endoplasmic reticulum. Bar indicates 1 gm.

Electron micrograph of the hepatocytes after 120-hour treated with cyclophosphamide. L, lipid
droplet; M, mitochondria; NO, nucleolus; sER, smooth endoplasmic reticulum. Bar indicate 1 gm.
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