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The toxicity of purified ricin from Ricinus communis to rats was examined by his-
tological and histochemical methods. Sprague-Dawley rats were injected intraperitoneally
with 75pg/Kg body weight of ricin and were sacrified at intervals of 6, 24, 48 and 120
hours after injection.

The major morphological changes, such as cloudy swelling, hydropic degeneration,
necrosis, fatty change, blood congestion, increase of Kupffer cells in number and ex-
tension of sinusoids, were obvious in the liver of experimental group. These mor-
phological changes of hepatic cells were mainly observed in both the periportal and midlo-
bular region of hepatic lobule. The extension of sinusoids was obvious in the cen-
trolobular region. And glycogen distribution of hepatic cells tended to decrease in the
same region showing morphlogical changes as compared with the control group.
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Fig. 1. The liver of rat showing the hepatic

C

control(1A) and experimental groups(1B, 6hr. after injection; 1C, 48 hr. after in-
jection). H-E staining. X 100. Extensive damages including cloudy swelling and
hydropic degeneration(1B) and necrosis(1C) showed in the hepatic cells.

9] agent®Z FEuty glti(Simeral et al.,

1980; Vitetta et al.,, 1987; Sharon and
Lis, 1989), ¢]2|%} immunotoxine] ¥ <
Fo] d#oR Jang F Kim(1993)e 334t
g opatel| A & ricing #2853}

Ricino] di3t A3+ F2 AEFE9] 54
Aol HZ AF-E FY ricing AL
By EAY F4AF P A Ao 9
A AAHE A2 d8xy gleov
(Fodstad et al., 1978; Hubbard et al.,
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leter et al., 1981; Sandvig and Olsnes,
1982; Thorpe et al., 1985), A Aol =
FApsh zboluh wge] A48 FAH e o]
% 71%el Wed £4< 4 UHThorpe et
al., 1985; Kanellos et al., 1988).
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71 F9 shubal zrell i A sA o3
(Recknagel and Anthony, 1959; Smuckler
et al., 1962; Taft et al., 1962; Smuckler
and Benditt, 1963; Chopra et al., 1972; o]
4 9, 1983)¢ M E U glycogenSFAtoll
& d-+(Singhal et al., 1974; Suzuki
and Yoshida, 1978; &34 2], 1986) £o|
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2.1. Ricin®] #=2]

Ricin2 Olsnes$} Phil(1973), Cawley et
al.(1978), Lin 3} Li(1980)8] wHe 7|x2
g3 2ol wr AMY A2e wPHoz &
Z 34 ). 3 v AH(Ricinus communis)
200g2] A% ¥r)7 4T2] 5% acetic acid
o overnightz A=Azl ¥ 71H$gdz 5
Aot 4 ¥yPez AE oS tissue
grinder2. Zgtou} 9,800 xg(Beckman, JA-
20 rotor)ell 2087t FA R st B LA
A gz 2 Ae] AMAsH A am-
monium sulfateE A3 #H7}sle] 30%
E3e 2 HE F 12,100 xg2 2087 YA E
2j3t & AZ o8 60% ammonum sulfate@
A LA 7150 oA AR sl AAEE
10 mle] ZHF5ol L33}l 42 0.01M PB
(phosphate buffer, pH 7.2)el] 3647} 54 4]
2 % 59 £9% crude extractZ 39}

Crude extractE 0.01 M PB(pH 7.2)2 A
H3 9 L2217 DEAE-cellulose column
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Table 1. Histological findings in the liver of rat

Epithelial change

Stromatic change

Group
CS HD N FC KC ICI F PC
C 0>+ 0 0 0+ ++ 0 0 0
6hr ++ + + + + 4+ ++ + 0 0 +++
24hr +++ ++ + + + ++ + ++ + 0 0 ++
48hr +++ +++ ++++  +++ ++ + 0 0 ++
120hr +++ +++ + +++ + 4+ + 0 0 +
Abbreviation: CS. cloudy swelling: HD, hydropic degeneration: N,
necrosis: FC. fatty changes: KC., Kupffer’'s cells: ICI,
inflammatory cells infiltration: F. fibrosis: PC,
passive congestion: C, control: 0, absent: *
trace: +, weak: ++. moderate: +++, intensive: ++ ++,

very intensive.

(3X30 cm)oll Aglon A TAAZAA 9
4 9 ¥ 0.14 N NaCl/} 4% 001 M
PB(pH 7.2)2 H3¥ A 7|32 Y buffers 45
A]Z] Sepharose 4B affinity columnel] -4
AlA 549 ricing ¥ sgich

2.2. 872 7ol vl A= ricin®] FA 7}

AYFELS 12~155F9 ¥4 250~300gn
2] Sprague-Dawley#] 3 24 Bl
PBS(phosphate buffered saline)& FA}3t
Nz 75pg/Kge] ricing %43 PBSE
B FAE F 6417, 244171, 48417 9
1204]7ke] Ao AYFL2 vhro] ALgal
Stk 7t £& ether2 vt A B2 A
T F AL AN 10% FAHT=EY g
o 2447 TYY thg A % SHAE
71 paraplast(§¢3, 56T)o Ty F
6pm-F7) 8] mletdod&dH-g e

29 z2AGA FxE BRI A
hematoxylin-eosingd ¥ &, 7+ 2 Y
glycogen 742 PASHI-¢ ¥ (McManus,
1948)& Ab-g-3idc}. 222 9] FA|wielstA
Wzl Ao ol Wil gle A= 0,
ExA W3l £, dF Hile +, T5ERY
W= ++, 33 W= 5
Hoy, ZHAaHE FAA N}
2 3 AP FAN, F20d) °© FopEy
2 o] A EW glycogen® & 2a}3}
dow Hye PEYwel ojep EHA<

i)
o
e+, AYFEE +, 5 BE 44, AR
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FI ++4+, TR L 14445 55502 o)
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3. 4% % 3
3.1. zke] =Apejeta] 27
Ricing Fo% ¥ w5 2234 H3s 4
e ZhAdstac AaA wsls) Alslg]
3 o] Table le|4| B u}le} 7ic}.
HETANA] DAZE dFE FAHe|gd ot
of7te] M EolA &g AWaAF Y G F
FAHcloudy swelling)o] @& glow 7%
¥ 3 Kupfferd 27} 3522 #2549},
Ricin¥ o] Fol= A AFFelA A Ze) A
T EEA vl Ee] dx2FeA Jela] ¢
W x4 wAd(hydropic degeneration), 3 A}
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AUt Al 48A1 7kl A A A st
7} 1201 7kl A o4 ZFAg 9bd 28] Ay
A4 WEe 24 FRE 2 Axyl X359
ot ol e Abe A Wsle A 79
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EPE 6ATRE LE AT Z271E A
2w 53] 24AZNFREE FHEZAYERY T
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FrAYFo] A= glon 24717 484
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Ricin A ZHA| Xl vl & 82 F3
Zkoll 2}%} ricinA| A HFF AE FL-A A
TF7} weow ZHAA A 8 ek Kupfferd 9}
e Wy Ao AdwiAql &4H8 Balgw
3l tHFodstad et al., 1976; Hubbard et
al., 1979; Maynard and Baenziger, 1981;
Skilleter et al., 1981; Sandvig et al., 1982;
Thorpe et al.,, 1985). Thorpe et al.(1985)%}
Kanellos et al.(1988)+% ricinS5od A ¢}& =
Aol A &= Hub 94 3E vlAR] oy b, v
2 HxzAo) J3Fg v 53] ZtelHe 2
AR Zoll= e T2 gt FFAY
TAH EE AR Frotba sl

th 2 o EAF A TtMEe] Hle] g
d7-5 X parathion 5o A] 74| %) 2
AF AL A v FAE, 2ALEAY ri-
bosome®ter ¥ Autid A Fof wsirt
odofiboi(o] §41 o}, 1983), 5-FU i A=
2AE) H4 As Nuds) W FddD
o g Sol DAE £4E Aoy sy
t}(Sarvin and Martin, 1981). A3k rs
ZAAAN T EFFAY XA HA
(Smuckler et al., 1962; Taft et al.,, 1962;
Smuckler and Benditt, 1963), 714 %2 3

A [s]
=45

Ll Y. < ; ;

Fig. 2. The liver of rat showing the hepatic cells, central vein(C) and portal area(P) in the
control(2A) and experimental groups(2B, 24hr. after injection; 2C, 48 hr. after in-
jection). PAS reaction. % 100. The stainability for glycogen appeared to decrease
in the periportal and midlobular regions of hepatic lobule(2B, 2C). The notable ex-
tension of sinuoids was observed in the centrolobular region(2C).
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Table 2. Glycogen distribution in the liver of rat
Hours after injection
Zones
C 6hr 24hr 48hr 120hr
Zone 1 + + +)+ + T-+)++ T-4+>+ + +o++
Zone 1 + + +y+ + F-+)+ + T-+)++ +o++
Zone IIT  ++-+++ + k-t + -+ 4+ + -+t + ot

Zone 1. periportal region: Zone II, midlobular region: Zone III,
centrolobular region. .
Abbreviations are the same as in the Table 1.

Fig 3. The higher magnification of liver in the experimental groups(3A, B, and C were

24hr., 48hr. and 120hr.

after injection, respectively).

PAS reaction. x400. The

fatty changes of fepatic cells occurred severely in the midlobular(3A) and peri-
portal regions(3B), however in the centrolobular region(3C), these changes were

not significant.

3.2. 7}+9] glycogent ¥ kAt

Ricing T3 AP TN FAN 2Tl
v] & 7hA 29 glycogen E kA el FAF W
7} vhelu}e Table 204 B wvle} 2},

ZHA 2.9 glycogen—“i'—if_“:— oA A
geo FherFHd B Fhdell= FE5FE,
g FA N 53 WA A3 T3t
dcot. Ricinfo F 74as FA4AH
glycogen¥-Z ol W3 Aol il 4o}
Fud 9 FhdelA Hy-Ee A7) 64
ZHre A%E, 24X HE A A&
#g, 12048 AT Rl 2Tl vl
A3 Aidded AN Axe dxTddH
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9] glycogen' 37} dojuA] ket d1e
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st} w3 5-FUS S ¥ glycogen?] 7bi
= ZbAbel 2] Zi(Sarvin and Martin,
1981)0l2t . 3}y oo Baribault®} Mar-
ceau(1986)c ZHAlE AMAGAAA di-
methyl sulfoxide (DMSO) AHglA] Z7]4
glycogeno] Zastut A4 el met
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