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The Occurrence and Significance of an Anomalous Lymphocyte in Peripheral

Blood after Radiation Exposures
by

Yoshimasa Tanaka and Yasumasa Kuroda
Department of Radiology, Tenri Hospital
Takaji Hashimoto
Department of Radiology, Faculty of Medicine, Kyoto University, Kyoto, Japan
(Director: Prof. M. Fukuda)

Cytoplasmic Inclusions and Binucleate Lymphocytes in peripherial blood of d-d N mice which have
received whole body irradiation and patients treated with 8Co were examined.

Experimental results were as follows:

1) Cytoplasmic Inclusions were not found in over 10,000 normal mouse and human lymphocytes
examined.

2) After whole body exposure using mice from 50R. to 40\DR, Cytoplasmic Inclusions reached to maxi-
mum value 10-14 days after exposure and then decreased to 0 at 50-70 days after irradiation. These
Cytoplasmic Inclusions seems to be the changes occurred in the precursors of lymphocytes.

3) In the case of reticulosarcomatosis irradiated both side of neck region and upper mediastinum,

I” Cytoplasmic Inclusions increased with the radiation dose and continued to increase after the end of
irradiation about 100 days or more.

4) In several patients with malignant lymphomas, seminoma and lung cancer etc. during or after
treatment with 69Co, Cytoplasmic Inclusions were found in the frequencies from 0.58 to 1.96 and had higher
incidence approximately as the volume dosis increased.

However, Cytoplasmic Inclusions and Binucleate lymphocytes were not found in the case of post-
operative hreast cancer.

5) Cytoplasmic Inclusions were Feulgen positive, and it seem to be nuclear fragments.

6) In a daily study of the peripheral blood of X-irradiated mice, Cytoplasmic Granules were found

from 4 to 24 hours after irradiation and disappeared soon. It suggests that these Cytoplasmic Granules
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seem to be the change occured in the peripheral lymphocyte.

7) The Binucleated Lymphocyte was found in unirradiated d-d. mice to the extent of about 1.2%, of

all lymphocytes and did not increased regularly with the irradiated dose.

8) The fact that Cytoplasmic Inclusions were found in normal human blood and normal mice suggests

that their presence may be able to diagnose a prior exposure to ionizing radiations.
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Fig. 2 Times after irradiation (400R)
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Fig. 3. Cytoplasmic Inclusions in mouse lympho-

cytes found on 14 days after 400R whole body
exposure.
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Fig. 4. Cytoplasmic Inclusions in lymphocytes of
mice following whole body irradiation to 200R
seen 30 days.
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Fig. 5,6. Cytoplasmic G-ra.l;.ule.s. founud in the cy-
toplasm of a lymphocyte of mouse peripheral
blood 4 hours after 400R whole body exposure.
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Table 1. The percentage of Binucleate L. and Cytoplasmic I.
from patients treated with *Co for malignant disease.

. . s Total Lym- | Binuceate | Cytoplas-
Name Name of Diseases Irradiation Dose phocytes ]| L. (%) ‘ mic 1. (%)
Y. S.| Reticulosarcoma | Both Neck Region: 4600R | 1,800 0.224 | 1.12
) : Upper Abdomen: 3350R |
5. K Seminoma Lower Abdomen: §10R 2,105 0.57 .58
e Both Neck Axilla: 4500R
N. J Reticulosarcoma Upper Breast: 4000R 1,350 0.15 4.16
T. M. | Mediast. Tumor R. Chest: 616R 1,512 0.15 1. 40
A. M Reticulosar. Both Neck Region: 4500R 1,603 0.13 1. 96
T. Y. | Breast Cancer | ko Supraclav. & R.Breast: | 4 gy | 0.00 0.00
i Fig. 7. Days after Initiation of Radiation Therapy. Fig. 9

Cytoplasminc Inclusions ¢ %)

/\//\

V'.o Radiation  Therapy ’

p

8 e 0 im0 e i@

ERCILERE Y v B RS hishofen, €1
— &, fUAEPSIELE, HERRIFRELHC120.58~4.16%
o C.I. B -,

ZHEOMIT, WHAFHEL TR EFTh

T C.L ofmsi RSk,

) RO B\

I IRST Licicii 4 < I Ak izh % .
gt OEEE o C.L o #iB4 {148

Fig. 8

.

Fig. 8,9 and 10. Lymphocytes from patient
with Reticulosarcomatosis showing Cytoplasmic
Inclusions.

Fig. 8: total dose 3200R.
Fig. 9: total dose 1000 R.
Fig. 10: total dose 2500R.
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Fig. 11 Patient with seminoma and no previous Fig. 14. Days after Whole Body Irradiation
radiation therapy following 1000R *°Co irradi-

ation showing lymphocytes with Cyloplasmic d
Inclusions.
I 400R an

Ll

Cyloplasmic Inclusions (%)
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<§ /L‘___ Vel \:Bik
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Fig. 15. Lymphocytes with Binucleate Lympho-
cyte within the cytoplasm in the mouse 10
days after 400R whole body exposure.

Fig. 16. Lymphocytes from patient with “Co for
mediastinal tumor. This sample was taken after

Fig. 13. Lymphocyte wit Cytoplasmic Inclussons exposure to accumulated 1200R in 15 days.
stained with Feulgen Reaetion.

Fig. 12. Lymphocytes from patient with media-
stinal tumor given a total dose of 2000R to
mid-thorax showing formation Cytoplasmic
Inclusions.
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FRHHRN 2B THOLREY VBRI L% <
HBLick\vwoTuhab. C.I.y1. Cytoplasmic Gra-
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