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Experimental Castraction by Irradiation

Yoshio Haisa
Department of Radiation Medicine, Okayama University Medical School

(Director: Prof. Michio Yamamoto)

Yaramoto and others of our laboratory reported that unsaturated fatty acid extracted from irradiated!
rabbit liver shows anti-tumor effect, and castrating the testicles, and also the repeated injection of such.
phospholipid gives changes similar to those observable after irradiation disturbances. From these findings.
Yamamoto and his coworkers assume that the phospholipids, unsaturated fatty acids, which are the sec-
ondary products of irradiation, play an important rcle in the induction of disturbances. On the other
hand, the effects of radiation on the testicles have so far been thoroughly studied from histological aspects.
However, there is no established theory about comparative effects of irradiation between the whole body-
irradiation, the irradiation of testicles only, and the whole body irradiation while covering testicles.

In order to see what effects the whole body irradiation while covering testicles would have on the tes--
ticles and also what changes occur in serum fatty acids, as well as to offer some supporting evidence to the
facts found by Yamamoto and his coworkers, this study was carried out by irradiating whole body while:
covering testicles.

Materials and Methods: The animals used were normal male rabbits. Irradiation: 180 kvp, 25 mA,
SSD 132 cm, and dose rate 4.7 R/min. Tlest groups were consisted of group I given the whole hody irra-
diation; group II whole body irradiation while covering testicles; and group III irradiation of the testicles.
only. To the covering the testicles, lead block (4.4-4.3 cm) was used. For the extraction of lipids Folch’s.
method was used. The gas liquid chromatography was conducted using Shimazu G-CIB apparatus.

Results:  Changes in the total fatty acid of rabbits serum

1) Group given the whole body irradiation: C,q,, palmitic acid increases along with the number of”
irradiation, and C,g;, linoleic acid increases gradually during the irradiation but decreases after the ter-
mination of irradiation. ., arachidic acid decreases by degree as the number of irradiation and it
recovers after the termination of irradiation.

2)  Group given total body irradiation while covering the lesticles: The results tend to be almost the same-
as in the whole body irradiation.

3) Irradiation of testicles only: 7 Each of fatty acids undergoes wavy fluctuations, showing no fixed:

tendency.
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Histological pictures of the testicles

HAREFRERFERMER H20% He6 5

All these pictures were taken from the rabbits were sacrificed by bleeding 10 days after the termina-

tion of irradiation.

1) Group given whole body irradiation: Spermatogenic cells have completely disappeared, leaving

only a few Sertoli’s cells.

2)  Group given whole body irradiation with the testicles covered: No spermatogenic cells can be observed,

3)  Group irradiated testicles only: There can be observed no spermatogenic cells at all.

"The quantitative unbalance of long chain unsaturated fatty acids such as Cy,., linoleic acid and Cag:y

arachidic acid as observable in the group given the whole body irradiation while covering the testicles

seerns to be one of the effects on the testicles deducing from the experiments of Yamamoto and coworkers.
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Table 1. Whole body irradiation

at ten post

pre. : . :
10irradiat.| at termi. irradist.

irradiat.
Snn 0.8295 1.78% 1.909% 0.7925

= 21. 74 23.48 25. 53 33.89
it 1.83 2.48 1.84 2.05
Cisie 12.05 10.53 10.81 11.79
Chn 12.42 14.19 14. 03 13.68
Cis:a 33.79 34,15 38.23 31.57
Cipig 7.12 5.80 7. 66 5.16
Cioza 10.23 .59 trace 1.05 |
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Fig. 1
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Table 2. Total body irradiation while covering
the tisticles

at ten post

pre. I . ; !
10irradiat. | at termi. P

irradiat.
(oo 0.56%|  0.90% 1.94%  0.57%
Cuwo | 20.73 21. 62 26. 14 27.82
Cire:t 2.41 2.16 2.61 | 2.38
Ciso | 10.73 10.09 12.55 12.81
Cin | 15.81 17.66 17.92 17.17
Cia | 2077 | 20.18 | 3196 | 2170
Crors 411 6.49 | 6.9 5.25

Crore 15. 31 11.80 | trace | 3.58
Fig. 2
_' N
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1—TH5.

(3) BHoH MR

Tabel 3. Fig3. wR3Z& <, Cup »0 3
F VB, Cigz )/ =18, Chy 7 5% 1 ViR,
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Table 3. Irradiation of testicles only

pre. at ten post

10irradiat.| at termi.

irradiat. irradiat.
Ciao 0.76% 0.98% 1.53% 0.95%
Cuo | 20.23 23.32 20.30 17.83
Cisa | 2.02 2.51 1.75 0.95
(B 9.36 11.23 11.39 15.30

et 14. 66 16.35 15. 26 17.43
Ciacs 22.76 28.72 24.32 34.47

| Cuas 6.57 7.84 5.91 4.36
Cao:a 23.04 8.99 19.53 8.71
Fig. 3
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