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Influence of Acute Carbon Tetrachloride Intoxication
upon the Cell Division in the Hepatic Cells of Rats
Ttaru Hirano
Department of Anatomy, Shinshu University School of Medicine
(Director : Prof. Sh. Omochi)
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Table. 1. Frequency of Respective Nuclear Types on the Basis of 1,000 Hepatic cells
-
T Group C B8 A
. K D \

Nuclear Type ™. 1 2 3 1 2 3 1 2 3
Amitosis 3.00] 4.50f 4,25 5,000 2.25/ 0.80| 0.50/ 2.75! 0.50] 0.25) 1.75 0.75
Binucleate Cell ‘

Total 158.001192.75(194.00,174.75,160. 25 58. 75| 34.75/177.50, 54.00; 31.25159.25 69.75

Contact Stage 17.50, 21.00| 17.76 27.75 22.50| 12,00 5.00{ 37.75/ 12.00{ 6.00] 83,25 4.00

1 Type 109. 75/147.75/155. 00119, 75/106, 50| 37.00| 24.50/117.00; 38.25| 18.25/101.25 45.00

I Type 30, 75| 24,00 ’22,25 27.25) 31.25 9,75 5.25| 22,75 8.75 7.00; 24.75| 20.75
Mitosis os) o o o q n 75] 6.75 0. 50 1.5 5.25 2.00 0.50
Nuclear ! R g ozl 4

Transformation 5.75( 3.00] 4.25 5.50) 5.00| 14.25 9.25 16.25 18.00] 19,50 34.23| 10.50

Nuclear Degeneration 0.40; 0.50] 0.25 0.25] 0.75/ 11,50} 5.50] 0.50| 8.25[ 2.00; 13.25{ 0.25
Gytoplasmic !

Fatty Degeneration 18.75 7.00) 1.50] 19.00|239. 75239.50|17l.50516,2521‘1.75454.50470. 75 14,50

K=Control, C=0live-oil Inj., B=(Olive-oil 0.25+CCly 0.25) Inj., A=CCly 0.5 Inj.,
D=CCly 0.5, Gulonsan 100m Inj, V=CCly 0.3~0.5 Inj. (4 Weeks Later)
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Fig, 1. Mitosis

Table.2. Factorial Design from the Fig. 1

F ss DF MS
E 57.55 2 28, 78%
T 100,72 2 50. 36%*
EXT 53.45 4 13.36
R (ET) 216.50 27 8.02
ETR 428.22 35
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Fig. 2. Amitosis

Table.3. Factorial Design from the Fig. 2.
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Fig. 3. Contact Stage of Binucleate “

Table.4, Factorlal Design from the Fig.3.

P ss | or | wms
I 476.17 2 238.09
T 1, 464.00 2 738, Oy
EXT 1, 646.33 4 411,581k
R (ET) 2,229.25 27 82. b6
ETR 5,815.75 35
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Fig, 4. Type | of Binucleate

Table. 5. Factorial Design from the Fig.4,

F S DS MS F ss | bF | Ms

E 95.72 2| 47.86m E 56, 357 2| 28, 170%r

T 14, 39 2 7.20 T 80,244 2| 15,122%
EXT 10.11 4 2.53 E T 9, 956 4] 2,489
R (ET) 63.00 | 27 2.33 R (ET) 9,160 | 27 840
ETR 183.22| 35 ETR 105,726 | 35
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Fig. 6. Nuclear Transformation

Table.7. Factorial Design from the Fig.6.

i SSs DF MS
B 1,140.72 2 570.36%*
T 113.39 2 56.70
EXT 91.78 L4 22.95
R (ET) 1,175.00 27 13.52
ETR 2,520,89 35

Table, 8. Factorial Design of Nuclear

Table. 6. Factorial Design from the Fig.5. Degeneration
F SS DF MS F S8 DF MS
B 1,175 24 - 588t E 188.72 2 94,36
T 1,458 2 729%% T 230.72 2 115.36
EXT’ 925 © 4 231 EXT 136.78 4 34.20.
R (ET) 2,597 27 96 R (ET) 1, 059. 00 27 39,22
ETR 6,155 35 ETR 1,615,22 35
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Fig. 7. Cytoplasmic- Fatty Degeneration

Tabil. 9. Factorial Design from the Fig. 7. )

F 58 DF MSs
E 1, 050,032 2 525, 016+
. T 112, 350 2 56, 175
EXT 232,282 4 58, 071
R (ET) 557,524 27 20,649
ETR 1,952,188 35
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Fig. 8. Amitosis+ Binucleate
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Tabil. 10. Factorial Design from the Fig.8.

F ss | pr | s
E 21,942 2| 10, 97w
T 15,730 2 7, 865+
N 147, 401 3| 49,1346
EXT 6, 461 4 1, 615wk
ExXN 36, 162 6 6, 027
TXN 22, 330 6 3, 7204k
EXTXN 1,186 12 99
R (ETN) 14,060 | 108 130
ETNR 265,281 | 143
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F SSs DF MS
B 378, 888 2| 189, 444%*
T 32, 090 2 16,045
N 1, 068, 895 2| 534, 447k
ExT 78, 147 4 19, 537%
ExN ' 101, 105 4 25, 276+%
TXN 80, 588 4 20, 147%
EXTxN 725, 748 8 90, 71y
R (ETN) 559, 758 81 6,911
ETNR 3,025, 219 107
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ABSTRACT

For the purpose of studying the influence
of acute carbon tetrachloride (CCly) in toxi-
cation upon the cell division of liver, the
following experiments were performed.

Preliminary Experiment:0.3~0.5 ml, of
CCly ‘were injected intramuscular’ly into 4
albino rats, respectively, All the animals
survived the experiment and were sacrificed
4 weeks after the injection.

Main Experiment:55 albino rats were
divided into 5 groups K, A, B, C and D. Ani-
mals of the groups A and B were injected
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intramuscularly with 0.5 ml of CCly (A) or
0.5 ml of 509 solution of CCly in olive oil"
(B), animals of the group C were injected
with 0,5 ml of olive oil as the control, those
of the group D with 100 mg of glucuronic acid
and 0.5 ml of CCly simultaneously, while those
of group K were remained untreated as the
initial control.

‘The animals of group K were sacrificed
at the start of the experiment, while those
of A, B, C were sacrificed at 24 hour intervals
for three times successively after simultane-
ous administration with the above medicines,
and those of D 48 hours after the injection,
in groups of five, respectively.

In Dboth the preliminary and the main
experiments, permanent preparations of the
isolated hepatic cells were made according to
the method by Omochi et al, on which the
frequencies of cell divisions, (classifying into
the mitotic cells, the amitotic cells and the
binucleate cells), the cells in the nuclear
transformation, the nuclear degeneration and
cytoplasmic fatty degeneration  were counted
on the basis of 1000 cells, respectively,

The other pieces of the livers were fixed
in 109 formalin, cut.serial sections, stained
with hematoxylin and eosin, PAS or Sudan [[.
These specimens were examined histologically
on. morphologic changes, glycogen contents
and fat deposit. '

The results obtained are as follows. =

1) Histological finding are listed in Table
12, which shows remarkable hepatic damages
in the groups A, B and D, The animals of
group V were found to show only glycogen
reduction.

2) Mitotic cells were significantly in-
creased in the animals of groups Az, A3, B,
Bs and D (Table 2. Fig. 1), which is consi~
dered to show the regeneration against the
degeneration.

3) Both amitotic cells and Dbinucleate
cells in the separating stage decreased signi-
ficantly in the animals of the experimental
groups (Tables 3, 5, 6, Figs. 2, 4, 5). Their
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decrease was pararell with the hepatic cell
damages, which should suggest the suppression
of amitosis by the damages.

4) Although binucleate cells in the con-
tact stage tended to decrease in the experi-
mental groups, no significant difference was
proved hetween the experimental and normal
groups. IHowever, the variances by factor T
or by interaction of two factors TXE were
significant (Table 4, Fig, 3).

5) The frequency curves of the nuclear
transformation were similiar to those of the
cytoplasmic fatty degeneration, which showed
increases of both phenomena in the experi-
mental animals (Tables 7, 8, Figs. 6, 7). The
increase of nuclear transformation should
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sugpest to show either a sign of the nuclear
degeneration or a compensation for the de-
crease of amitosis,

6) No significant difference was found
histologically between the animals of groups
D and A, notwithstanding that the frequen-
cies of binucleate cells as well as of cytoplag-
mic fatty degeneration were frequent in the
group D (Tables 1, 12).

7) In the preliminary experiment, both
the reduction of glycogen contents in the
cytoplasm and the decrease in the frcqummy
of binucleate cells were obgerved. These
results are considered to bhe due to the liver
injury or the effect by the diet (Tables 1,
12).



