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Triton WR-1339 FA}ell 28t 2x¥F H1itA]
7]'/!-]]_1_\,]] 7(]131- =7z o]] _;,].'6]- 6:]5]]_}_3' ‘ﬂ

(ZB) & 492 Triton WR-13398 A7l 354G F AlRte] Zste] & hzNe] Yukz9l
Fepsier XU Z2HES VRS YA BEuE BRey] A A=

Triton FAF ¥ AZFo)A Yepd dutHQ] geaske 48/ztdA 187z MXAE 71
LAMETF G AN BRHAY, THAE &40 2 Q8] TR AR F2AUe) ey
W3he triton FAF ¥ 48413t A Aol QYA BEHE ST 5 AR, AWz}
A7) dEad v8 & ez vephgch gtz FdLHEYAte] BE Wske triton FA
F 481l EAAHEYATE AFAA AN HEHse o] BAHYH

oldel A%E € o triton FAF F Aguirtol el s 1 A AzYYM Fel2HEE

HIR3 ARIAY] £3o] Frbsle nAYES ¥ol fEd Ao Algdd.

4 €2 1X¥F, Triton WR-1339, 31, A4, SH2HE

1.4 &

AZdg o] dia} ol e Ao e 1
2 ¥%Z(hyperlipidemia) & 2 Al g o] wislz
U FFL Je Re 2 Myant(1991) 9} Ro-
bbins £(1989)ll <8 Rn=lded, 714 &
A Wshe AN SH2HEY 60-70% 8 X
Aske AUz A (low-density lipopro-
tein : LDL) ¥x9] 4428 Karen £(1994) 9}
Noriaki £(1989)2 2te] LDL receptor®] Z,
Hornick $(1983)2 apolipoprotein(Apo)
A4, 712] 3 Raul E(1990) & Takeshi 5(1988)
e ¢?°]E Fr2 ¥ triglyceride?t FX-% chylomi-
cron® ZAYE AAGNW(very low-density li-
poprotein : VLDL) 2| Z7}o]l 2lsiA] 7|15

Aog2 Bagch ¥ 2AYEFL Eu-
gene™ Mei-Ling(1993)# Keith(1991)¢] ¥.3
o 23td YA o 2§97 3K atherosclerosis)
o 7 FEE 9¥dxz QAHgn glow,
A 2AYET N84 AL A% gL A7t
Algs]q ole AR}

RAYF X gA N Aol e g A9
AAYESE 23 22 AF A EYA
e A Mslg AR E AlsE B Q7o
AH8-€ triton WR-1339(triton)-& M E 2] lipase
84E AAlst] A U triglyceridet LDLE
F7tA171e A 22 Hayashi 5(1982), Lotten-
berg £(1992) 1231 Zeniya?} Reuben(1988)
o ol Busct 3 Dominique E(1991)
2 triton-e A E] lipase 84 Ao % T3}
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AFE triglycerides} £Fof Fridua B
stk 18y oleigt tritono 9sf A|eHAL
A2 AR A YoM Ut HulF
wsiol TPA e FeAH &L ] EE 2w
Azte] FA ol e FEjohA B e ol AR

ANt

Axe] FHAHES uiEg A]iate] W

E B3P ol2id ¥ UYL Yoz
i nAYF 2 58A o] e g Helshel
R 82 G877 JAH Bashs vt
o|t}, '

Ol

1. Ag 3 3y

1. dEs=

AETEATLolM B €H 434
ICRAl A3 9RE FAARZAWAA 25
< AN ¥ AF 30g¥ AFHE Hdslo
ARS-SI Y. IR, triton TAITLZ UFE ¥
Ak Z3tel] uwlel 24, 48 2T 72A TR
AEAF o0 Ztze] 100ty wRAg sl

2. Triton WR-13392| M=} FA}

A gl 3ME 10% triton WR-1339
(Fluka. Germany)2-<-2 triton Aol 22}
600mg/kg ¥ BFFEAEIG o ol 5F
o HHFFE FARIAG.

3. A=E ZEME

TritonE HE§ ¥ 24, 48 28]t 72A|3to]
He W AHE AFgTE AN Y
g9t Qi gAo g AATHF I (car-

diac perfusion) & ¢ ¥ & HEAL ¥
e 10%2 F8x=22U(neutral buffered for-
malin : NBF)-8de] H2olA 24A1H5< o
AF F ZAEQ Y © 2 paraffines)] Fuf sl
SumFAZ AEHAUELS PEUD dL5HHL
Hematoxyline® Eosin® 8 Ml FEL A
23t o

4. ZimElo| WEHHRM K

Adpd Aol ARS8 ZEZ o] WEAHH A
e A AHolA AMed HHdE =L
Z&3te] NBFEo| 3¢ ¥ 3AN A E W)
(cryoprotection) 317] 18] 30% sucrose 8-
UAEX AAHAN F BFH U7 (cryostat) 2
S5um FA 9 JFHAEE AFsict gA Fa
26& FGAo] ARE 1xA YEHEL fro-
mol-calcium & 1FAFL 2ZH F s}
FTYS s YEHHES AR

5. ZERZELY X|Le] 4l

xA9 AW g4 Sudan black B g4
Hog PfFPed £ WFHEHL absolute
propylene glycol2 1083t €% ¥ Sudan
black B §-2o] 1023+ 443Ut 85% propy-
lene glycol® 3% B4F F F/HFA 4
3} nuclear fast red2 1¥3t dj = G438
A= g F FHRTZ 38 4§ o2 glycerin
jelly2 4% ¥ JodEv|Fez FEYch

6. ZI=EL ZRAAHIES] A

3z FH2HE G482 Perchloric acid-
napthoquinone(PAN) d4igje] Ajgisiqich &
A PFHAUS ] PAN Al =X ¥ 60C
incubatorelj 4| 829} A7Zto] Hex] HHo 2
watE d7tR] Al ¥Ego] 98 EY 60
% perchloric acide 23}t ¥ B{istes B
dulgog adsiad.
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=

1. 2Z=Z{o] BNl el ¢

-

= —_
A BFE EZFAE dixge A Ag
71705t AAQAHY FAEH(hepatic plate) 2

hE 2 F Aden(Fig 1) 23 &49
ZAQ xS FAM necrosis), HATE HAIE
FHel PEXFY AfotdEe HH(infiltra-
tion), $¥(blood coagulation) ¥ WX} (va-
cuolation)o]l 2§ XA JEFZ Fo
Held wishs Jehlz] odsid.

Triton FANE S triton FAL F | 7] Zao
w2t 2b7) 2 wWsle 3] ¥HE By
Triton FAF F 2A4AIdE F43 9 {central
vein) FH P9 ARAHoA  FEZ(vacuola-
tion)efl 2 2 BT Z MEAL 717 AXE
7} et on} tHxgtel mie vl o
© AAAHA WA TR wFd e BYY. oG
W4 tritonFAL F 48ATbo] HULH o= tri-
ton FAL F 24A oA o] TR Ael i
AN FUR) YR T BRE 2BFZ
o AZIEL 71N BA4EIL E29FTHportal
space) F-A7HA ¥ o] Jebgo(Fig 2). &
3] FHFLFHRNA ATHGE] f4o]
Az TMEES] MEZHA FTEo| oy
on] O ZA AHHoz ZidEmo] wido]
ARy 383 triton FAF F 2A L ME
TR FILFRYY AR Ho i 28 FFY
ANEAE 71 DHAXE BRAY § Qon,
THER] Hd e ol YT ERFFHLE
g AN Uz ¥ o7t gle
AR ez JEpgcl
2. ZXALS] x|yt ST Wi

Suadn Black Boll B340z g xug)
AL gxTodMe HE £2 tAQ Had
T8 E¥ske el Fig 3). olag
W] AEE e d Agritset
datA ek

1

w P

Triton FARZONA #EE AME I = triton
Fab & A7re] Hapel we} dizFe)] Wl o
£t A717F $7F8 PFeE GERGS. Triton
FAL B 4N E TARRTHR ] gn
M ZAM T8 BE 9 YA}
Aztg Aol #FAEAey ApYPate] A
W27 LGt Triton FA & 4841 7t0]
A4S o Awdzte] 70t AR R R
T B ope} BFF Ry &3
so] THAG Aol M gold Aoz AFHAT
(Fig. 4). &8 A X ZAshs APURY
F7|% dixge Bl Az Aoz yepgrh
B9 triton FAF F 72A13b0] HYE of At
Ae] BEE¥v BUINFEEY AR AHXE
Mgt iz} B 4o Azt AHg
2AY £ Aot 2y AudAle] Aarle
dxza B xfeizt gl

3. UZAY 2 AHE 22X B

PANoll B 230z duagd 2y2alge
3 23y et 2gAe) AR ey gz
TAME AR AR TRF X FA
o2 {EHYG(Fig 5). olai% dzxFe &
2 EYUA ¥ X e A HYriztEd £
datA el :

Triton FAIZCAM BEE Sy 2HE YA
EEE triton FAL F A0 Hato] oiet of
Z2FFe o7t AU Triton FAL ¥ 244
Bl FAHARRTHEY AY MEAM o
ZEEG B2 o FH2HEYAIT AFd
o] #RAEUY. Triton FAF F 48Aj3to] 5
AL o Yz vjs) 5718 Y28 E YA
XA FAANTHE Y TAXE Bk of
Yt 749 Az S3HAHFig 6. $H
triton FAF & 72A417te] H0E o SH2HE
ARt X FARYETFHREAAE 2T
Bleeg oot BEWEIFyye] d%
FAZoE dZ2ZRT B 59 STH2HE
AL X e Hoez FAFHAUCH

_logh
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V. 31 s

2AEFL 5 S 2w E, FH2EH S
2E 9 triglyceride®}t #& A9 ¥x7t F
7tsle Zlel2til Robibins £(1989)& ¥ 13}
don dAzxAYME AW viHA4Y =
Hog A% AHA(fatty change) & X3
ki Catlos$} Goetz(1984), Hayashi £(1982)
71231 Venkatesan £(1988)°] E13}%idt. o]
21§ ZA¥Ze] wicle 2 Dalin £(1994), Do-
minique $(1991), Gerber E(1981) 1&gl
Raul £(1990) ] 2313t triglyceride®] hydroly-
sise] A&, Karen £(1994) ¢} Noriaki 5(1989)
o] B 113 LDL receptor®} 28] A< LDL2]
tiAtol4dt, 12l Vushkin®  Dolgov(1986) ©]
B g Apo B9 transport&2] F7iet 32 A
A AR A} ooz Al PPl
23 Robbinsell & BIE i, 1A
71eHE, T4 A T 4489 ez
HEsr At E3] Zeo] Eof AolAge A
Tael A EY] WIEAN ALHA F
7HE Bolx glon, 2(1992) 2 9} oH(1993)
2 olgfg XY F e T 2H Eo] Pyt
AMPos orise FuAstel Wy 378
Fegan Bt

Homick £(1983)% Sharma (1979) 4§
Rl IAEFE FLA7] AEiA AMRHe
Triton X-1002 non-haemolytic detergent& tri-
glyceride, high-molecular-weight Apo B, free &
ester-bound cholesterol, phospolipid, fatty acid
9o 4= E S/ &% 20 Hayashi
(1981) 9} Larusso £(1982)2 in vivo®} in
vtrooll 412] lysosomal cholesterol esterase]
Ax ZAE Bl

HHANA Triton FALE A" Fo] Fid
e o xA wsE AR Y B
AY M= Hematoxylin & Eosin 9418 53
Trz=A o] I FefishE, Sudan black B
QAL T AL £ H3LE 121 Per-

chioric acid-napthoquinone @& £33 Fa~

HE A PEVSE BuEngos By

Triton A} & bz Ao Yehtes dubae)
Heishs M Eoll HAHE Aupo)
A fFadEle] dehd 287z MEAS 7}

GAE FURAFARAN BUBEY
1

o] FEIR 7} FHAUFHEAN B
FHRE BAEHE A84LS AT Xy
2o APtate Jehdle Zeg ole to-
tonoll &gt aAAHF WE{go] 2+ (he-
patic vein) 2] ¥ Fof oz} FUHWEE Auto)
ZAY 7] Asle BRI BAsE R
o5 Atk b 2] YubHQl Hejws}
v AEENsiel wAstd 44E £ e
triton FAREOME triton FA & ZhA A
A o M A br-g o) o] Zrlslyen 1
Aut-gol 3= ol vls FUld Aew
LrERstt) o] gk A ko] AL tritono] AlEW
lipase®] #43-2- A&t triglycerided %3
F7F B33 Dominique S(1991)¢] A
slot YATCL FE AYYAY Frle F=
Fe|2H E2] Fvidl o3 £ ez olEd
A2} L triton FAF ¥ FHAHEYAE R
Aoz AW 4 ook PAN f42% £¢
A2gE 31 e FH2HE QA EXIW
Bh= triton FARZOjAlE g AR AN E
d2HE At Fito) Frist oleigt &
HAuE9 Yd Wzl AYAAYE FIHE
%3 F717F dold AHH Ixe Zow
HF= I

Triton FAREAM UYehdE ol2igt dée]
sk nxPFAM Yehds HHo g4, o
RE THAEA] A A At abatel = 3-
hydroxy-3-methylglutaryl-CoACHMG CoA) re-
ductase®ll &3t THAE oA cholesterol 34
Z7}2 o}7]¥ plasma lipoproteing] F7ts}t 22
717l Qg A& Ao] Uehdd: Baran £
(1585), Goldfarb(1978), Kasim (19919} o]

i
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AP ol dFAIte] ZHstd dzdo
HlKE ez BEs e ol3g FAE ti-
ton FAL ¥ 72Xt 28T Z o] MEAL MR
TAEE 9 BAFTLAMT Axstn e
ZAoeg $EH, O A FAAHA LAEHRY
e BAY 4 AU T ARIA} =
HEHEDAY] AEEe A dzFH
2e £EE AR

ol’¢e ZAI%z v|Fol¥ o Triton FALFE
AzAUe] 2AYF HEL Tritonoll 2% o
AEQ] ALRAEARZ ZH2HE P40 F
750l A Xl FdstA &= o] vehhe
A%z Atz gt

V.3az &9

L HAs, FTA : AQ EAzle 2AEF
WA 2338 24, A 3(2) : 79-
90, 1993.

2. HA7 I aAAESH 1 X gk, Agatst
2(2) : 134-7, 1992.

3. Baran, J. S, Laos, I, Langford, D. D., Miller,
J.E, Jett, C, Taite, B, and Rohrbacher, E. :
3-Alkyl-3-hydroxyglutaric acid ; a new class
of hypocholesterclemic HMG CoA reduc-
tase inhibitors.. J. Med. Chem. 28(5) : 597-
601, 1985.

4. Catlos, T. and Goetz, W. R.: Sandritter’s
color atlas & textbook of Histopathology.
7th edition. Year Book Med. Co. pp153-5,
1984.

5. Dalin, R,, Hiroyuki, N., Hideomi, A., and Ta-
kahiro, N. ° Study on Antihypertensive and
Antihyperlipidemic effects of marine algae.
Fisheries Science. 60(1) : 83-8, 1994.

6. Dominique, H., Paul, H,, and David, N. B.
. Effect of lipase inhibitor, triton WR-1339
and tetrahydrolipstatin, on the synthesis

FEA A A 54 2@

10.

11.

12.

13.

14.

- 111 -

ey A7 -

and secrtion of lipids by rat hepatocytes.
FEBS. 286(1,2) : 186-8, 1991.

. Eugene E. Emesor and Mei-Ling Shen :

Accelerated atherosclerosis in hyperlipide-
mic C57BL/6 mice treated with cyclosporin
A. Am. ]. Patho. 142(6) : 1906-1915, 1993.

. Gerber, L. E. and Erdman, J. W. . Hyperli-

pidemia in rat fed retinoic acid. Lipid. 16(7)
- 496-501, 1981.

. Goldfarb, S..: Rapid increase in hepatic

HMG CoA reductase activity and in vivo
cholesterol synthesis after triton WR-1339
injection. J. Lipid. Res. 19(4) @ 489-94, 1978.
Hayashi, H., Ninobi, S., Matsumoto, Y., and
Suga, T. : Effect of triton WR-1339 on lipop-
rotein lipolytic activity and lipid content of
rat liver lysosome. ]. Biochem(Tokyo). 89
(2) : 573-9, 1981.
Hayashi, H., Shitara, M, and Yamasaki, F.
- The origin of lipid accumulated in. the
liver lysosomes after administrati_ori of triton
WR-1339. J. Biochem. 92(5) : 1585-90, 1982.
Hornick, CA. Kita, T, Hamilton, R. L,
Kane, J; P, and Havel, R: J.- Secretion of
lipoproteins from the liver of normal and
WHHR. Proc. Natl. Acad. Sci. USA.. 80(19)
6096-100 1983, .
Karen F. K, Dawn, R M Lmda L A,
Steven, E. R, Leslie, D. S, and James, M.
W. ! In vivo Corresction of LDL receptor
deficiency in the WHHR with recombinant
adenoviruses. J. Bio. Chem. 269(18) : 136
95-702, 1994.
Kasim, S. E., Leboeuf, R. C, Khilnani, S,
Tallapaka, L., Dayananda, D., and Jen, K
L. : Mechanisms of triglyceride-lowering
effect of an HMG-CoA reductase inhibitor
in a hypertriglyceridemic animal model, the
Zucker obese rat. J. Lipid. Res. 33(1) : 1-
7, 1992.



15.

16.

17.

18.

19.

— DONGGUK J. THE INSTITUTE OF ORIENTAL MEDICINE 6(1) : 107~115, 1997 —

Keith, E. S. . Atheroscierosis. Encyclo. Hu-
man Bio. 1: 447-55, 1991.

Larusso, N. F., Kost, L. J., Carter, J. A., and
Barham, S. S. : Triton WR-1339, a lysoso-
motropic compound, is excreted into bile
and alters the biliary excretion of lysosomal
enzymes and lipids. Hepatology. 2(2) : 209-
15, 1982.

Lottenberg, A. M, Oliveira, H. C,, NAkanda-
kare, E. R, and Quintao, E. C. . Effect of
dietary fish oil on the rate of very LDL,
triacyglycerol formation and on the metabo-
lism of chylomicrons. Lipid. 27(5) : 326-30,
1992.

N. B. Myant : Cholesterol. Enclo. Human
Bio. 2 . 411418, 1991

Noriaki, K., Tory, K., Atsushi, M., Masayuki,
Y., Kenj, I, Yutaka, N, and Chuichi, K. : In-
duction of mRNA for LDL receptors in he-
terozygous Watanabe Heritable Hyperlipi-
demic Rabbit treated with CS-514(Pravas-
tatin) and Cholestyramine. Circulation. 79
(5) : 1084-90, 1989.

. Raul, G. M,, Ivete, A. R, and Mario, H. H.

- Effects of triton WR-1339 and heparin on
the transfer of surface lipids from triglyceri-
deirich emulsions to HDL in rats. Lipid. 25

2L

22.

24.

25,

26.

- 112 -

(11) : 701-5, 1990.

Robbins, S. L., Cotran, R, and Kumar, V.
: Robbins pathologic basis of disease. W.
B. Saunders. 4th edition. pp556-61. 1989.
Sharma, R. D. : Effect of various isoflavones
on lipid levels in triton-treated rats. Athero-
sclerosis, 33 371-5, 1979.

. Takeshi, C., Hisashi, M., Yasushi, K., Michi-

hiko, M., Johji, Y., and Hajime, F. . The ef-
fect of crude on experimental hypercholes-
teremia : Mode of action of Epigallocatechin
Gallate in tea leaves. Chem. Pharm. Bull
36(1) : 227-233, 1988.

Venkatesan, S., Ward, R. ], and Peter, T.
J. * Effect of chronic ethanol feeding on the
hepatic secretion of VLDL. Biochim Biophys
Acta. 960(1) : 61-6, 1988.

Vushkin, M. L. and Dolgov, A. V. . Activity
of cholesterol metabolism enzymes and lipid
levels in the rat liver, aorta, adrenals and
serum after exposure to triton WR-1339.
Vopr. Med. Khim. 32(3) : 98-101, 1986.
Zeniya, M. and Reuben, A.: Triton WR-
1339-induced changes in serum lipids and
biliary lipid secretion. Am. J. Physiol. 254(3
ptl) : 346-54, 1988,



— w49 26] : Trion WR-13%9 F4lo) o|@ DR8Z 494 BAZY A 45 BT AR 97 —

Fig.

Fig.

Fig.

Fig.
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Fig.

Legends for figure

. The structure of liver in mouse at hour48 after saline intraperitoneally injection. These

hepatocytes and hepatic plate were appered as normal structure. C ¢ central vein. H & E.

- X200
. The liver in mouse at hour-48 after triton intraperitoneal injection. These hepatocyte having

meshlike cytoplasm were shown in the hepatic lobule and the hepatic plate were disappeared
in the region of lipid accumulation. arrow . meshlike cytoplasm. H & E. X200

. The central vein area of murine liver at hour-48 after saline injection. The lipid blot of

hepatocyte were demonstrated as dark blue spot by sudan black B stain. arrow : lipid blot.
Sudan black B stain. X400

. The lipid blot of murine liver at hour-48 after triton injection. The lipid blot of hepatocyte

were remarkably increased in the all hepatic area and the size of lipid blot enlarged than
control group. Sudan black B stain. X400

. The central vein area of murine liver at hour-48 after saline injection. The cholesterol particle

of hepatocyte were demonstrated as dark green asterisk by Prechloric acid-naphthoquinone
(PAN) method. arrow : cholesterol particle. X400

. The cholesterol particle of murine liver at hour-48 after triton injection. These particle of

hepatocyte were remarkably increased in the all hepatic area than control group. PAN method
X400
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= Abstract=

Accumulation of Lipid Including Cholesterol
in Murine Hepatocytes with Hyperlipidemia Induced
by Triton WR-1339

In-Sick Park - Sang-Hyun Ahn - Jin-Taek Kim

Department of Anatomy, Oriental Medical College, Dongguk University

Hepatic tissues of ICR mouse intraperitoneally injected with Triton WR-1339 were observed to
investigate the morphologic change of liver by destruction of lipid metabolism as hyperlipidemia.
The hepatic tissues were obtained at hour-24, 48, and 72 after triton injection that were fixed
in fromol-calcium solution and were cryocut. These tissues were stained by H&E for general morpho-
logy, sudan black B for lipid, and perchloric acid-naphthoquinone method for cholesterol. The increase
of hepatocyte having meshlike cytoplasm were shown in all hepatic lobules after triton injection
and the hepatic plates were disappeared in the region aggregated meshlike hepatocyte. The number
of blue black colored lipid drop and dark green colored asterisk shaped cholesterol particle in
hepatic cytoplasm were increased than the saline injected mouse and the size of lipid drop was
enlarged. As results indicated that the lipid metabolism were destructed by triton injection, subseque-
ntly hepatocyes accumulated with lipid including cholesterol.

Key Word : Hyperlipidemia, Triton WR-1339, Liver, Lipid, Cholesterol
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