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Scanning electron microscopic observations on the hepatocytes and
intrahepatic microcirculation of the rat treated with carbon tetrachloride

Jong Min Chae, MD

Department of pathology, Keimyung University
School of Medicine, Taegu, Korea

Intracellular structures of hepatocytes and the hepatic microcirculation were studied in rats
intoxicated with carbon tetrachloride by scanning electron microscopy. Liver tissues were treated
by the DMSO cracking method and aldchyde-prefix osmium-DMSO-osminm method. A rapid, easy
and reproducible method to prepare plastic corrosion casts of the hepatic microcirculation employed
Mercox CL-2B. The hepatocytes around the portal tracts showed minimal abnormalities. However,
swollen foamy hepatocytes in intermediate zone and central zone had numerous vesicles and
vacuoles, which correspond to dilated cisternae of rough endoplasmic reticula (RER) and fat
droplets observed by transmission electron microscopy and aldchyde prefix O-D-O method. And
also, disorder of intrahepatic microcirculation was obscrved to be irregular-shaped sinuscids and
distended space of Disse in acute hepatic injury. This abnormal microcirculation was well

demonstrated three-dimensionally by scanning clectron microscopyv of corresion casts.

hyde-preflix O-D-0 ¢ ene] v} - 2

Aok Akr G

3

Tz 2kl

B!

gk ok el

. ' v o
v Sked A a2 A
ol Adauste] Al T ket )

A steleh. 19813 Tanaka ¢+ Naguro® 0| os-

mium-DMSO-osmium(O-D-0)d o 3 4 5 a1

matrix & Zat]ez Ao nA Awae w7
J.

2L R ¥ F 9 shslrh = F A alde-

T i 19862 = Al At 2 FA T w0 H A R0 Aol B ool dhe) 515

TP



Al ;A FprbA

Tz alg AAE Aok 2 sl URA dstel W FAMAuelAY HF 205

olel Axte ofw] AuuAA gF g &
sz e A FEnGel oste] A A A
A Ed g el Abel shebael FE3 AT Ae)

o Fupea WaE Az WHEE ol &H T4

A A DA} obge] ofel @ A E Aol
W E 7 »ﬂ sl gl el Wb qhasaa o] A
SR EE TR

T TR

2] 8] B8-0 5] 200 gm A x¢] Sprague-Dawley
F £ 3135 Agsle)l Lelr gl K9l 20%
-} 42 #F 100gm o 0.05ml E o 2.

$- bl 73 FAbshg e AT
R "&"i o 7 Fabstgleh. Abglsl wb4sb

N "'1 }»_1_0)1

ol 5EP A E B FA-F 295l ether
o} 3] &oll %Z}" Az gole] FuE x| shr] §5
oy 0.5m/ ¢ heparin-g ¥ostgdrl. mela F4-

o B0 8 Ao s tube B AR F AEAdSE

Fql shod zhel Hakwlel A& sl AAT o
0.5% glutaraldehyde s} 0.5% paraformaldehyde
2 gge madg sHRae] 2087 A sk
% v} 0.1 M phosphate buffer & 743 F
Rz A Hste] diE ey BE 8
& 10% formaline] & v] 3%
st abAstg L = A 'rﬂ}ﬂ A B I
o] 4351 oh.

Fapdabg v A A =g f@ =242 1X1X4
mm A 59 7] 2 2E 3 o = DMSO cracking
o g, m g Az el FaEES wbatst

7] €]ty aldehyde-prefix O-D-O 4] &7 2 2 ma-
ceration ¢ s} th. DMSO cracking o #=bed =)
FICS ]3}04 Hxs 2o 197k 2% glutaralde-
hydee] v A& F 1% 0s0,(0.1M phosphate
buffer, pH 7.4 247 EoF 1A & st 0.1 M
phosphate buffer g-of @ & =418 cb& 25% di-
methyl sulfoxide(DMSO)el 304-7F, 50% DMSO
of] 304 %o} bz opf- el dl AL Falsle] &
2§ gebsbgieh. @xbsl 44 50% DMSO &
N3 11-021 At} buffer ged e x AHg F 2%

A 3A 70 b8 1% osmium

m[r

H

N

tannic acid ¢l 1247k
o s 227 %ot conductive staining & F Al
iscamy! acetate &4 HFF A H

gkt AbEste] ql
)

ol sl w1 ¥R
Vo R

QLA A ] A A o] A

Nl 7diedh shaleh Adeal

% % Eiko 3] 414 IB-3% ion-coater 2 Pt-Pd &
FAg F PR o8 abaEkg oh. mace-
ration & $l5te] A= A F+ 1% osmium o2
3097 FaAe § F ose e wyer @
chgled c}A] 1% osmium o & 307 AFHIF 0.1
% osmium 2 % 804] 7+ maceration g ©}-& con-
goh o P oz AAE
F gkabstedel. bW dakel cast & §lsled Apd 3t
S 7l dadd dolz 2upElA gHstd
ether u}3] sto] 744 oi3 0.5m/ ¢ heparin &
A 2 Fod g g FA- oo w Ay
% 35mi/min&xz IHste] olg AAstT
plastic A} #] 9] Mercox CL-2B(Dainippon Ink &
Chemicals, Tokyo) 10 m/ ol MA catalyst 0.3 gm
% Hol Al & Fskdet. FdE 2

e & Aol A 3037k 2ol B RIS Foleboh 2k

249 AHste 60°Ce vl & ol ok 247 wF
o] cast 7} ekaisl EA Fdvh =z o
409 KOH(60°C) g-oiol 4 244 7F -oF maceration
A F FHer Adsdrl. ARE Fo 5o A g
A3 wrale}-e trimming 3¢ Pt-Pd & F3Hg o
& FaAaE e 4oz ahatetgch

ductive staining 3-8 +=

r’ol 2ml )‘_C_S'

= (o]
HEI R

4 H

WEEHOIEE 2H L E T£dddA vad F
dztwalyh abas g eh aqde] Hate TR T

M (central zone)e} F7HH-9] (intermediate zone)
ol A gk FEAr sl wstel A Ay
shrt wbabs gleh, A 8 Vixﬂiﬂ Axa el o
v] 279 4z Hojyxm @& FAtela e
e, = o] Felel A St ARz 2
ol g EMx 3lfo] dolvt Y u(zy D.

ENEAE0AN 4H [ Fapd g e AA £AE
% oolmlel of FRbEo] bAgE sl ghgrepem. g
A= Fele] g mEeld g o8]
vhad T g7 35 9 @ rough-surfaced endopla-
smic reticuilum(RER)¢} = 4 vesiculation ¢}
v g} el vk, w2 ribosome o] RER
= oAy wreksle] vpebylvl. zhAlze] 3 aps) Ao
gl Fekddstel A W FlA 2o s sE A

ol ¢
gle

BRI

ole] A me ole]

A,
B

FEAHAEOEE ME
1. DMSO gtgtwd e} =bat &4
ool haAg i on Axed g



206 BUEARIE B58 B2 1986

Fig.1. Light micrograph of a rat liver after
CCl, administration. Hepatocytes near
portal tract show a normal dense
cytoplasm. Swollen foamy hepatocytes
have numerous empty vacuoles in the
intermediate and central zone. P: portal
vein, C: central vein, Hematoxylin-
eosin stain,
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Fig.2. Scanning electron micrograph of a con-
trol rat liver. The hepatic plates are
twisted and anastomosed with each
other and sinusoidal capillaries are
formd between them. CV: central vein,
PV: portal vein, Hc: hepatocytes.
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Fig.3. Scanning electron of a

control rat liver.

micrograph
Hepatic sinus lining
cells such as endothelial cells (E),

Kupffer cells (Kc), and fat storing
cells of Tto (Fs) are well demonstrated
in this photograph. The space of Disse
(SD) is filled with irregular microvilli
covering the sinusoidal face of the
hepatocytes (Hc). S: sinusoids, BC:
bile canaliculi.
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Fig.4. Scanning electrn micrograph of control
hepatic sinusoid. A Kupffer cell (Kc)
comprises a part of the lining of the
sinusoid. The endothelial sheet (E) is
smooth and posseses numerous fenes-
trations., Underneeth the endothelium
is identified another sheet of processes
of fat storing cell (arrow head), Hc:
hepatocytes.

Fig.6. Hepatocytes have numerous vesicles(0.5
—2.0pm) and vacuoles (7.5—11.3um).
The sinusoidal capillaries are variable.
Some portion of sinusoids are constricted
(arrow head).

Fig.5. Scanning electron micrograph of a rat
liver after CCl, administration. Swollen
hepatocytes around central vein show
irregular in shape and have many fat
globules and small empty vesicles. The
sinusoidal capillaries are irregular in
diameter. CV: central vein, PV: portal
vein, H: hepatocytes.
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Fig.7. The internal structure of a control
hepatocyte. This specimen was treated
with 0.1% O0sO, solution according to
aldehyde-prefix O-D-O method. The
lamellar stacks of rough endoplasmic
reticulum (RER), and round profiles of
mitochondria have revealed in this free-
ze-cracked hepatocyte. The loose collec-
tions of coarse granules (G) probably
correspond to glycogen areas.
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Fig.8. The macerated hepatocytes after CCl,

administration. The large fat globules
(L) are identified. The rough surface
endoplasmic reticula are dilated and
vesiculated (arrow head). Mitochondria
(M) are inconspicuous in this profile
and decreased in number. The cytoplasm
shows marked coarse granules (G). S:
sinusoids, Fc: fat storing cell.
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Fig.9. The vascular cast of a control liver
shows anastomosing sinusoidal arrange-

ment. The thin strands between the
sinusoids is noted (arrow head). CV:
central vein, S: sinusoids.
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Fig.10. The vascular cast of a rat liver after
CCl, administration. The sinusoids (S)
are irregular in shape and connected
with each other. The globules of
casting medium are attached to the
branches of sinusoids (arrow head).
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