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A Radioautographic Study on the Protein Synehesis in the
Pancreatic Acinar and the Ileum Epithelial Cells of Mice,
with Special Reference to Binucleate Cells
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Table 1. Mean grain counts of the nucleus and the cytoplasm of 10 mononucleate and
10 binucleate cells in the pancreatic acinar cells of the mice injected with tritium
labelled tryptophane.

nuclearity

experimental S e
mononucleate buluclcaLL
group e _— .
e e ucleus . cytoplasm . hweleus - CYtOPmsm
1 25.8 £ 9,2 164.1 4= 26,6 50,6 + 18.8 230,2 - 40,5
2 13,6 +4 8.2 106.9 4 31,1 18.6 +4 11.4 57,1 =k 26.1
3 17,4 & 8.2 124, 4 < 28,9 27.7 & 13,5 1396 & 7.8

wmenonucleats cell
0—0o cytoplaes

Table 2. Factorial design of the data listed

in Table 1. L o binveisate soit
Ss DF M 8 a0 - A e
. I e e 200 -
N 10378, 80 2-1==1  10378. 80#* g 280 |
E 72016, 02 8-1=2  36008. 01%* 8 b
z 418428, 30 2-1=1 418128, 50%* 2 ok o
NXE 31961, 45 2. 15080, 78%% E o b :,;;’in
EXZ 27803, 85 2 18901, 03%% g o f- o
NxZ 821, 63 1 821. 63 ) E gof~
NXEXZ 361050, 22 2 180525, 11%% 60 f~
R(NEZ) 81753, 40 108 756, 98 o b
INEZ | 1004213, 67 120-1=119 T, “:\5:“_*“*“'
N i Nuclearity; mononucleate and binucleate l ‘PS:?O "T:M — :;io ren
cells. - i §
E : Experimental group; experiment 1, 2 %:; g:
and 3. kI
#% : Stochastically significant in 12; level of Fig. 1. Change in the number of silver grains
significance. with the feeding in the pancreatic acinar
¥ : Stochastically significant in 5% level of cells of the mice injected with 3H-trypto-
significance. phane,

Table 3, Mean grain counts of the nucleus and the cytoplasm of 10 mononucleate and
10 binucleate cells in the pancreatic acinar cells of the mice injected with tritinm
labelled leucine.

nuclearity
experimental e
mononucleate binucleate
group
nucleus. ~ cytoplasm _nucleus cytoplasm
1 17.6 £ 8.6 114.3 4 30,7 18.3 £ 11.2 125,8 + 38.1
2 10,2 £ 8.7 83.8 + 34.8 14,4 4+ 14,9 99,2 4 42,6
3 7.3 + 3.8

6.6 =+ 18.1 10,7 £ 7.7 88.9 & 25.5
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Fig. 2. Change in the number of silver grains
with the feeding in the pancreatic acinar
cells of the mice injected with 8H-leucine.

Table 4. Factorial design of the data listed
in Table 3.

SS DF Ms
N 3265, 22 2-1=1 3255, 22%
E 14803. 03 3-1=2 7401, 57%¥*
Z 204270. 02 - 2-1=1 204270, 02%%
NXE 435, 50 2 21775
ExXZ 6591. 10 2 3295, 55%
NXZ 755, 66 1 758, 66
NXEXZ| 77487.47 2 38743, T4%*
R(NEZ)| 76211.90 108 705. 67

INEZ | 38380990 120-1=119

Abbreviations are the same as in Table 2,
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Table 5. Mean grain counts of the nucleus and the cytoplasm of 10 mononucleate and
10 binucleate cells in the ileum epithelial cells of the mice injected with tritium

labelled tryptophane.

‘ nuclearity
experimental
mononucleate .
. binucleate
group villi crypt

_nucleus cytoplasm nucleus cytoplasm  nucleus cytoplasm
1 16.04:8,3 55, 84:13.0 20,44 6,2 57,2:-17. 4 34,2412,6 75,8419, 6
2 22.14+9.8 60.61+£12. 4 25.3-10,8 61,3:£12,6 51,64£229 95,4419, 4
3 16,4481 61. 3418, 2 26.2411,3 49, 610, 2 33.74-13.3 63.0+4-28, 9
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Fig. 8. Change in the number of silver grains
with the feeding in the ileum epithelial
cells of the mice injected with 3H-trypto-
phane,.

Table 6. Factorial design of the data listed

in Table 5,
SS DF Ms
N 12301, 98 2-l=1 12301, vg**
E 4506. 06 3-1==2 2253, 08*
VA 47163, 68 2-1=1 47163, 68%*
NXE 1575, 84 2 787,92
Ex Z 98, 54 2 49, 27
NXZ 6. 00 1 6.00
NXEXZ 1689, 73 2 844, 87
R(NEZ)| 40685, 50 108 376,72
INEZ 108027, 33  120-1=119

Abbreviations are the same as in Table 2.
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Fig. 4. Change in the number of silver grains
with the feeding in the ileum epithelial
cells of the mice injeeted with %H-leucine.
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Table 7. Mean grain counts of the nucleus and the cytoplasm of 10 mononucleate and
10 binucleate cells in the ileum epithelial cells of the mice injected with tritum

labelled leucine.

nuclearity
experimental
mononucleate .
y binucleate
group villi crypt

nucleus cytoplasm nucleus cytoplasm nucleus cytoplasm

1 6,745,2 33,002.0 6,34 3.5 33.14:15,9 16, 1+4£23.7 32.14:11.3

50, 24:9. 6 62,4412, 3 31,84 7.9 51,916, 8 41,8£14,. 8 57, 2:£19.0

21,148, 2 51, 94-16, 8 19.0418.8 36.9:18,5 29,6-:12,0 47, 2412.5
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Table 8. Factorial design of the date listed
in Table 7.

SS DF Ms
N 1,40 9-1=1 1. 40
E 10125, 72 3-1=2 9562, 86**
z 11662, 41 2-1=1 11662, 41%*
NXE 372, 72 2 186. 36
EXZ 573, 01 2 285, 51
NXZ 343, 41 1 343, 41
NXEXZ 588. 02 2 344, 01
R(NEZ)| 21825 90 108 202, 09

INEZ | 5459250 120-1=119

Abbreviations are the same as in Table 2
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AESTRACT

Male albino mice were injected with 8~
leucine or SH-tryptophane intraperitoneally,
and the radioautographs were prepared from
the isolated the panecreatic acinar cells and the
ileum epithelial cells to study the protein
synthesis with special reference to binucleate
cells.

In the pancreatic acinar cells, the intensity
of labelling by each of the radioactive amino
acids was lower in the fed mice than the star-
ved ones though they were sacrificed at the
same . time. This should account for the pro-
bable reason that the digestive-enzyme protein
wheih incorporated the radicactive amino acids
may be secreted with the feeding. In the case
of the tryptophane injection, the radioactivity
shown by the number of photographic silver
grains . was slightly recovered in 4 hours after
the feeding, in 4.5 hours after the injection,
while, in the case of the leucine injection, the
activity was continuously decreased, Through
these alternation, the radioactivity was always
higher in the binucleate cells than in the
mononucleate cells. From the results, it is con-
cluded that the protein synthesis in the pan-
creatic acinar cells is more active in the bi-
nucleate cells than in the mononucleate cells,

In the ileum epithelial cells, in contrast
with the case of the pancreas, the intensity of
the cellular radioactivity of the mice sacrificed
initially at the same time was higher in the
fed mice than the starved, and lowered gra-
dually in 4 hours after the feeding, in 4.5

hours after the injection. In the case of the
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tryptophane, the protein synthesis was more
active in the binucleate cells than in the mo-
nonucleate cells. To the contrary, the incor-
poration of the leucine was not significantly
different between the mononucleate and the
binucleate cells, Such a difference of incorpora-
tion between the two amino acids is supposed
to be due a functional difference between the

proteins incorporating cach of them.

PLATES
EXPLANATION OF PLATLES
All the figures were photomicrographed
from radioautographs of isolated cells or sce-
tions of the pancreases and the ileums of the
mice sacrificed at various time intervals after
the injection of a 8H-amino acid, Plate 1 con-
tains the photomicrographs taken from the
radioautographs of the pancreases, while Plate

2 those of the ileums, respectively.

EXPLANATION OF FIGURES
PLATE 1

Fig. 5. A labelled binucleate cell (upper left)
and a labelled mononucleate cell (lower
right) from the starved mouse sacrificed 1,5
hours after 8H-tryptophane injection. 1900,
Both the cells are intensely labelled.

Fig. 6, A labelled binucledte cell (left) and a
labelled mononucleate cell (right) from the
fed mouse sacrificed 1.5 hours after 3H-
tryptophane injection. x2200.

Fig. 7. A labelled mononucleate cell (upper
left) and a labelled binucleate cell (lower
right) from the fed mouse sacrificed 4.5
hours after 8H-tryptophane. 2100,

Fig. 8. A labelled binucleate cell (left) and a
labelled mononucleate cell (right) from the
fed mouse sacrificed 1,5 hours after 3H-
leucine injection, x2100. Their labellings are
less than those of the animal sacrificed at
the same time after 8H-tryptophane injection
as is shown in Fig, 2.

Fig. 9. A part of a section from the pancreas
of the starved mouse sacrificed 1.5 hours
after 8H-leucine injection, X560. Most of the

RIS (B E

labelled silver grains are found at the apical
part of the pancreatic acinar cells,

Fig. 10. A part of a section from the pancreas
of the fed mouse sacrificed 4.5 hours after,
8H-leucine injection. x550. The silver grains
labelling the pancreatic acinar cells are logs

in number than those in Fig. 5.

PLATE 2

Pig. 11, A labelled crypt cell (upper right)
and two labelled mononucleate villus cells
(upper and lower left) from the starved
mouse sacrificed 1,5 hours after 8M-leucine
injection, x1900

Fig. 12, A labelled binucleate villus cell (upper
left) and two labelled mononucleate villus
cells (bottom) from the starved mouse sacri-
ficed 1.5 hours after 3H-tryptophane injec-
tion, »1900. The labelling of the binucleate
cell is intenser than that of the mononucleate
cell,

Fig. 13. Intestinal villi of a section from the
ileum of the fed mouse sacrificed 1, 5 hours
after 8H-leucine injection. x350. Labelling is
intenser in the roots than in the tips of the
villi.

Fig. 14. Intestinal villi of a section from the
ileum of the starved mouse sacrificed 1,5
house after ¥H-leucine injection. X460.

Fig. 15, Intestinal vilii of a section from the
ileum of the starved mouse sacrificed 1.5
hours after 3H-tryptophane injection, x520.
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PLATE 2




