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Light and Electron Microscopic Study in Rat Livers Following
Cadmium Chloride Administration

Kwan Kyvu Park, M.D., Young Ho Kim, M.S., Kun Young Kwon, M.D. and Eun Sook Chang, M.D.

Department of Pathology, Kei myvung University School of Medicine

Moo Ung Chang, Ph. D.

Department of Biology, Veungnam University

This study was carried out to investigate the light and electron microscopic findings of the
livers of rats after an intraperitoneal injection of cadmium chloride. The Sprague-Dawley rats
were intraperitoneally injected with cadmium chloride dissolved in water, once a day for three
days. These aminals were sacrificed at 1, 3, 8, and 24 hr after the last injection. Control groups
of the rats were also sacrificed in the same manner. The liver was extirpated and examined by
both light and electron microscopy. The results obtained are as follows:

The parenchyma of the liver shows focal neutrophilic infiltration and spotty necrosis. The
hepatocytes show fatty change, ballooning degeneration, swelling of the endoplasmic reticulum
and mitochondria, increased numbers of secondary lysosomes and residual bodies. Focal
karyolytic cells and double nuclei of the hepatocytes are occasionally seen. The terminal he-
patic venules and sinusoids of the liver are congested. The Kupffer cells are increased in num-
ber. Therefore, it can be concluded that the cadmium is directly acted to hepatocytes resulting
in cellular injuries and deposits in the fat droplets of the cytoplasm of the hepatocytes, not Ito
cells as previously suggeted. (Korean J Pathol 1992 ; 26 : 28~39)
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Sprague-Dawley® % 834 AH2sgen, oo
s} o] 478e] Fo.® vpirof s,

=2 Lok HAR 8hx) e F - (12)=}e]
=7 1L L0mle] Aejadss Haded FA

Ay I 98 7l=F(CdClL, No C-3141, Sig-
ma, USA)E i 3o dF | kgwd 25 megs
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2 #FE #% F}AFE ethervhFdle| FHY-
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2ok dmlges H4F Pisted e FEEE
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1. detpoldy o

a7 2A4E 10% F49 Taggd nAyse
wheegh F AN5AE AF el ded Eolgh F 24
pm2] wrAEHE orE5e] hematoxylin-eosiny 45

ile] #Hatslsdel
2. oY HxiMolEy 2

Ealal aapee]He e 25 2 228 | mm’
2] 272 #4dstd 2.5% glutaraldehyde£4(0.1
M phosphate s34, pH T4)e= | ~47Cel]+ 2
Alzb A2y & 2 0.0 M phosphate $#3o =
AMHFFE 1% 00, 8o 243 FrHE § 5
PBSZ MHsls] w32 wyEla propylene
oxide® 2§35 F Luftuibd*¥ el 2|8t epoxy &3}
T2 Evjsted 37°Col 1243 45°Cel 12 2] 3},
60°Cel 48+)2F Fab wha|dle] A3 g3 Agch. Eof
¥l 22% | pm FH2 928 & toluidine blue
HE sl 9% w45 d9¥d o}, Sorvall
MT-5000% ultramicrotome#| Dupont diamond
knifes 5 3&le] 394 (40~60 nm)2] 2H4 4 E o
el 2utaA g do] gridel #3417 5§ Wat-
son’” % Reynolds*e] 2]§k uranyl acetate
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2} lead citratex o|F #Hajglds  4xsle]
Hitachi H-600% 218 #Hajgv|des ztata}y
}.

3. FAE HxiHo|HE 2@

TabY A oA S e gEaAe Ix]x
dmmA: =A7E AL F A8 dimethyl
sulfoxide(DMSO0) &t g2 #)8)od, ¢ oJr=
Az olHFEEE HaElr] $8led  aldehyde-
prefix O-D-0 94" 2 2 Zel({maceration)&ti=ui
ol-&dkglct. DMSOEsbsd b3 2le)sd 23y =
A& 0.5% glutaraldehyde#} 0.5% paraformal-
dehyde Ef e o 24 & § & PBSE A3
ool 1% 000 2403F Eeb Foas stw oha)
PBSE A H&alct, M35 =42 25% DMSO-
30%-2k, 50 % DMSOe] 3027 ¥ o2 daas
® FAsle =35 ddsigc). kg =238 50%
DMS50e| Feoi4 cf4] 32 PBSE HHse 2%
tannic acidel 1243} 354120 o5 1% 00,2 2
A7 Fab A= 4(conductive staining)§F F ¢
AEFE §H7Ela isoamyl acetate2 4] HEE 4)H
Hitachi HCP-2% qlHg d=r24 o3 o]ils}sl
A AHEste] 93 HEE sgdcl dx2d ARE
Alagtel 584k F Eiko 84} IB-3% o] &37|
(ion coater}& AH&-#te] pt-pd §FFo 2 Z2¢ c}
+ Hitachi 5-520% 418 dzldv|do s zhars
%t

Aldehyde-prefix 0-D-0 uhfje2 34L& &7
flete] HF ¥ A5 PBSE AT F 1% 0.0,
| #|7HEet FuAE sln zhe spole g A 3sly
of. 2§ 25 % DMSO4 30&, 50 % DMSO=l 30
WAk s oy A4 Fadle] 22 dglsly
cf, debyl Fa1E 50 % DMSOs 5«4 c}4] PBS

ER: Endoplasmic reticulum
F: Fat droplet

It: Ito cell

KP: Kupffer cell

LC: Liver cell

M: Mitochondria

Key for abbreviations
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S Ald s o] 7 232 Je 23440
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ok B3 =%

2, xHo|dy +H

1) B8 MriMHo|HEE 4AH:. #lof F2eje|o
opalet FofF | AJZESE A 2] wErl Yot
slgich, @sbwo] 73 o4 Be)x] golyl z)ubd
el dA=gls, o|2gk AEFEWe Awye] 2]
At Ee] de] #aeal zix fHEEgdew, Fokdst
W oY ke SEI g gEMEe] AEe)

N: Neutrophil

Nu: Nucleus

PV: Portal vein

RBC: Red blood cell

S[r Space of Disse
Si: sinusoid
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=" Fig. 1. The red cell and neutro-
%= phil are seen within the sinus-

w4 oid of the liver. Adjacent hepa-
tocytes show micro-vesicular

fatty change(TEM, = 5,100}

i\ Fig. 2. The endoplasmic reticu-

&% Jum is dilated and proliferated
® The mitochondria are slightly

enlarged(TEM, = 13,600)

P =gichFig, 1) FaHed HEAAARe] 24 %W 2534 WHAdAMAgs =3t S7hE7 At
Z3(Fig. 2)7 @44 ojEgceiels] 245 #a35YU (Fig. 3). k2t FoiF 8220l WAt &
ch. 3A17E Fells AbE AR A A 2G| 23] 2 4, 22 Blads 71 9 ol vlREreols] &4
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Fig. 3. Marked increase of
secondary  lysosomes(arrow),
and slight swlling of the endo-
plasmic reticulum is found.
The mitochondria is elongated
(TEM, = 13,600).

Fig. 4. The nucleus of the
hepatocyte shows karyolytic
change with irregular contour
of the nuclear membrane and
chromatin. The endoplasmic
reticulum shows marked swel-
ling(TEM, = 20,400).

s q @el bsoh Qelur] Az FEeel  F3cHFig 4). FolF AL 9] 2T o
Aol 4 RBEUY o)A} §A FA=T 2le Aol 5 AAABA 23 adel Fobol pe favek B
elts] Alztsheiy e AAYe 48 28 ®e  fal(myelin figure like residual body)7} vhebt
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Fig. 5. Myelin figure-like resi-
dual bodylarrow) is extruding
from the hepatocyte. A Kupffer
cell is seen(TEM, = 20,400).

Fig. 6. The Ito cell contains
many fat vacuoles which com-
press the nucleus. Red cells
are seen within the sinusoid
(TEM, = 10,200).

B age] ZAE Wo wEsE A% HAHAL 5= webch(Fig. 6).
(Fig. 5). di=2ol ula) @& o) Ito MlEFo] ¥t 2) FAIY HXHO|HE 4 U5 Ao T
gaiedl $Ae F7ke wgo Fael Wi BF  F 14zl AwA Al FURAY AL F
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Fig. 7. Many aggregates of red
blood cells and leukocytes are
zeen in the dilated sinusoids
(SEM, = 2,000).

Fig. 8. Dilated space of Disse
contains Ito cell and sinusoid

reveals Kupffer cell and some
red blood cells(SEM, = 6,900).

Fadte] HasRA FAUD HelHTe) 235 8 & sleg Fold 34|7e] ALY Rl FU o)
FEslen A2 Jee A gassid o HE SRAEEAY FFHddel HeT, 237 % 9
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Fig. 9. The liver cells show
many fat droplets and some
secondary lysosomes(arrows).
Alzo noted are Ito cell in the
space of Disse and Kupffer
cells in the dilated sinusoid
(SEM, = 3,000)

Fig. 10. The liver cells show
numerous secondary lysoso-
mes{arrows) and fat droplets.
In the dilated sinusoids reveal
well defined Kupffer cells
(SEM, = 2,700).
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glm}o] F2p7) Falstdob(Fig. 7). SoFdat ved=
Kupffer #| =7} £& ¥ g2 Disse 7% el I[toHl
2o 29c FAH}(Fig. 8). 3F dlxzlel= 8
A ko] gatsle] glonf 23} 2] ol AbeE
F7 s glch, 244)3ke] Ay b AlEd e AW
2 o] =7} ®A & FrpsldA 23 2]ige] E8) @
wgick. gatsl FokEd dele Kupffer A¥2] &
715 vgeoer Disse?t Welle TtoM 2] 571 &7}
= 4ickFig. 9, 10).
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FLEF 354 F2 &4e Al 4le 2y 7]
cfe #Hdde] F1 e, d 2R He s
We|aa] de] |Ese] gloperTRI ghpe o
sEtEale 51 &2 Flgd #£9 oz} #5 T
o] glaj=g]l Ade]r] wfFef w|F 44 B
Aot Flege) T35 &2atid zer YrhEcl
al#>] Rani % Ramamurthi'¥s} Wani %
Latey™, Gupta % Rajbanshi®"= &317] k8] 7}
T f SAe pgk we2lEa 27E 7led b gled,
254 2lshy FhH e TEA WA R A}
a|a & FoHse] AbdEefa 2up wislr}p Eofa
oo}t B el Kupffer MEe &7, 349
o oul Tk Aue] 29, dEdEe &, Aud
2, gk Ee] FAE HY, 2P|l AHE R
gick, B3 Aubwisbe A S99 HAE 29 o}
7halEl Halle| o|2fk WHEE HHoem, FtEHF 25
mg/'kg vFAE Fof & §AIZMo| =4bgE Zhel A 5-H
3= 7] Al=tsbgch g4 o|dE Ml xS st
WAl A2 Al FabE 7] Alabsb gl of o wiE
52 3A17ME opelr] AlEkEbe] 2441700 A] oS
Ae =l AE vk A, A0 oW HY Fe] A
Atein) A wAde] falAs 2 wart slen) 3l
wWalel] e A2 gich zhelAM e F8 R
£ Adgd gas e apids, JyAAss] F
A wl F4, v o] F4, Fudd @
A9 &8 Kupffer A=x2 &7}, 23 a)ido
27w pxEek AHRAe] AEd 2, 25T Y
slabTe] A&, S5 @ x=te] Fo, o]FEHE 71
FhAEe] B4 Solch. bl FEtEv]EA A

ol i o|w] HBE e 2uE BAZHY-E 3
#rlgeot Hargvo) A RAEE 3AZHE I
oich. elelgh Al EAY Al s o E AT
o] dgold £el] EaELs #|ubE el &4 ®hE-(oxine
reaction)}2 #7]" #=fF— 441 4 (cadmium-
oxine precipitation)e] dejuvb4, § AL} F
7habe], olel@ Aol FIEFe] EFEe] Scke
Ag Aapgl warl glop 0 Ay AT MR
Sx wbeg Almspgded =bae] HALEEZE F7
i S g o} of7]d slufe] HfE 4
=xg] o83 #gly] ojs] £ Uye HFAdHE
Aeetgden 35 o] Ay Eepep 3 Ao 4
zhgich, e Sabge] e e FEREHYY 2BES
&3 273} )FdE 713 VM EQM, FAs
Aqzge] HEzoy EF AR F gl e
gebgio] el AREA] ek A9 HeA A
paEy 295 & e Adge] T4 7hqa 4
Fabal o) gk Aefe)ntt, WHA M S4E IA
o 54 § AHder oAz g, 1|
EZceole 3 4] 7he3 Axadsie] g Hejol
o] o]2]§t E4a} A o4 v]EFTE]e}e] &yl
ol#H e v|EEEejohe] Az HEe B A2 Al
o] A} & MEAL] 7HEYUe] REFEHY
of EQF= A TE VL e zle®4 Nis-
hizumi'®& A a3 2] v|EFCejels] Wil
## 7|2 @ v ded F2E 9 7] Adzs)
4 EE Gal v REECelrt Fitdezs Fiw
glube] HE)7} gl sd ozt WHEL
ME7)59) Aol fdsbcta shgch, =3 23 =i
&2 F71eh a2k AFASe] 143 $E 57
Alztsted 2)zhe] 28 FriEtded ol2F 23
glade FriAl ARE B MR-z g,
bzl AZEW ]3] (endocytosis)e] A& 5
ANE gt sl AL 455k Aol = o &
e AR AEZRE, AE 59 REEseeht
WA tSe] a3l AsE B2 Feo 1 427
A4 7152 #7287 #lElA] oS 28 Aelsekt
# ASda] ¥ 4 oacka dafd Qo). o|g s
H3b AprhdAld FEUe] #lode]l e olE 7}
e gl w) o) go g Fa|FErE uhyE F3
e ajel 4 Ao AlEETh E{ FEEed A
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T o HEr fle FloE HEgd. o] HEE
b2l el] FreF2] daie] sleAe] o S5l
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AR o8 Pl S7d 1Y 184 343 544
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ihats =) elebdd v|EEselel W WA date] 33,
23} 2lade F71 9 ek ARAe] &85 3
gl A)7ke] FupHaR 2] 27dFe] 47 A
2 slel] 2 Hibe el AlgE Asebe] felyde
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a E
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