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Effect of X-irradiation on Yoshida Ascites Tumor Cells in vivo.
An Electron Microscope Study.

By

Toshio Kato
Department of Radiology, Tohoku University Medical School, Sendai, Japan
(Director: Prof. Y. Koga)

Changes of the submicroscopic structures of Yoshida ascites tumor cells after
X-irradiation in vivo has been studied electron-microscopically.

The ultrastructure of untreated control series was observed previously.

Respective doses of 250r and 500r were given to a series of male white rats four
days after inoculation.

Every test portion of ascitic fluids were removed just before the irradiation and at
1,3,6and 12 hours after the exposure to X-rays.

The preparation of cells for electron microscopy was performed as usual manner, all
sections were stained with uranyl acetate solution.

Typical changes after the irradiation will be summarized as follows.

1) Cell surface was rounded owing to the disappearance of microvilli.

2) Chromatin condensation on the nuclear envelope was followed by the vacuolization

of nuclear content, that is, chromatolysis.

Thickenning of the nuclear membrane was observed in such chromatolytic cells.

Pycnotic nuclus was also found occasionally and nucleolus tended to aggultinate.

3) Ribonucleoprotein-paticles, diffusively distributed in the cytoplasma, were diminished
so markedly that the cytoplasma became electron less dense, and this cytolytic changes
were promoted by the vacuolization of cytoplasmic element.

4) Various degrees of destruction, swelling and vacuolization of mitochondria were
observed frequently, and the restoration of the damage was also found at intervals of
3 hours or more following irradation.

5) Soon after the irradiation, endoplasmic reticulums  of lamellar type appeared
eminently, winding along the cell surface or surrounding the nucleus. Photographs
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suggesting a close relationship between regenerating mitochondria and endoplamic reticul-

ums were easily seen in later period.

Among these changes, the most intensive one such as a complete chromatolysis or
cytolysis was considered to express the cdeath of the cell. :
This was found most frequently in anirnals 1 hour after the irradiation with 500r,

and was scarcely seen in other animals.

Restorative changes of the damage were found on mitochondria and endoplasmic reti-

culum 3 hours or more after the irradiation.

Findings which enable to conclude the radiosensitivity of each organella were not

obtained in this experiment.

Changes in ultrastructure were compared with the results of the biochemical studies

and discussed briefly.
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Illustration of Micrograph.

All sections were stained with uranyl acetate solution.

Figure 1. (Control, 15.6003<) Section of a typical untreated Yoshida ascites tumor cell four days after
inoculation. n: nucleus; m: mitochondria; G: Golgi area; f: fibrillar formation; r: red blood cell.

Figure 2. (control 24.000x) A portion of an untreated tumor cell demonstrating a relatively well de-
veloped Golgi-area.(G) Chromatin disperses homogenously thronghout the nucleus. (n) Most of the
mitochondria (m) are intact. Ribonuclzoprotein-particles are diffusively distributed in the cytoplas-
ma, g: granules,

Figure 3. (500r, 1h. 12.000x). Electron micrograph of intensely destroyed Yoshida ascites tumor ce'l

1 hour after the irradiation with 500 r. Cell surface is rounded owing to the absence of microvilli.
The chromatolytic nucleus (n) is occupied with small vacuoles and agglutinated nucleolus. (nu) In
the vacuolated cytoplasma, a number of elongated, lamellar endoplasmic reticulums (er) run win-
dingly along the cell surface, and a few mitochondria (m) are seen as electron dense masses.

Figure 4. (500 r, 1h.18.000x) A portion of a irradiated tumor cell. Thickenning of nuclear membrane
(nm), chromatolytic nucleus with a chromatin margination and the destruction of cytoplasma are
clearly demonstrated. Cell nembrane can not be seen.

Figure 5. (500 r. 1h. 11.7000x) Yoshida ascites tumor cell 1 hour after the irradiation with 500 r,
showing vacuclization of the cytoplasma and the pycnotic nucleus. er: endoplasmic reticulum; r:
red blood cell.

Figure 6. (500r. 1h, 22.700x) Large vacuoles (v) in the cytoplasma of irradiated tumor cell. Some
of them have a trace of crista mitochondrialis (m), so the origin of these vacuoles is evident. r:
red blood cell.

Figure 7. (250 r. 1h. 15.600x) A portion of Yoshida ascites tumor cell 1 hour after the irradiation
with 250 r. Chromatolysis, swelling and vacuolization of mitochondria (m) are visible. Vacuoles with
electron dense granules (g) are also seen, of which nature still unknown. Cytcplasma is electron
less dense owing to the diminution of ribonucleoprotein-particles. G: Golgi area

Fignre 8. (250r, 1h. 20.500x) Section of a part of Yoshida ascites tumor cell 1 hour after the irradie-
tion with 250 r. Mitochondria (m) show various degrees of swelling and vacuolization. Endoplas-
mic reticulums (er) of lamellar type are quite impressive in this photograph.

Figure 9. (500 r. 12h. 30.0003¢) A portion of irradiated tumor cell showing a close relation ship be-
tween regenerating mitochondria (m) and endoplasnic reticulums. (er)

Figure 10. (500 r. 12h. 13.3003<) A portion of irradiated tumor cell showing a rather swollen Golgi-
area (G) and fibrillar formation (f). Mitochondria are uniformely small and some of them are wi-
th dense matrix with regularly arranged cristae mitochondriales, suggesting a restoration from ra-
diation damage. Endoplasmic reticulum (er) and the granules (g) identical to those seen in figure
7 are also demonstrated.
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