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A CASE OF A TESTIS-OVUM FOUND IN
THE ADULT MALE FROG, RANA TEMPORARIA L.»

BY

SAJIRO MAKINO
(3 Text-figures)
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During the course of a series of investigations on the germ cells of the
grass frog, Rana temporaria L. during 1930, I examined a large number of
testes in sections and found an individual in which a testis showed anomaly.

It is an ovum-containing testis® and only one case in about thirty males.

Description

This individual to be described was caught, together with a number of other
grass frogs, in the afternoon of July 1o, 1930, at Maruyama in the vicinity
of Sapporo. It was killed in the evening and fixed in Flemming’s strong
solution. The testes were sectioned 10 micra in thickness and stained by
Flemming’s triple method. Althogh there is no special remark in my notes
on the urogenital system and the measurement of body size, it seems to be-

certain, that from the external examination of the secondary sexual characters, the

1) Contribution No. 8, from the Zoological Institute, Faculty of Science, Hokkaido Imperial
University, Sapporo. .

2) In CHENG's: (’29) nomenclature, an “ovum (ova)-containing testis” means a testis, in which
there is contained the ovum-like body, to which the name “testis-ovum (ova)” is applied in an otherwise
normal testicular tissue; while an “ovotestis” is such a testis that is composed of recognizable portions
of both ovarian and testicular tissues containing ova in its spermatic substance.

[Transact. Sapporo Nat. Hist. soc., Vol. Pt. 4, 1931]
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Fig. L

Part from a longitudinal section of the
testis, showing a testis-ovum within a tubule.
Microphotograph with aid of Leitz ‘Makam’,
tube-length 170 mm., under magnification
of Leitz obj. 3%xoc. 8.

individual was considered to be a male,
due to the presence of well-defined
thumb pads. The appearances of both
gonads were normal with respect to
their shape, colouration and fat bodies.
The size of gonads measured in section
was about 2.4—2.6 mm. in length and
1.2—1.3 mm. each in width, thus
somewhat smaller than the usual con-
dition. The sections after examination
showed that they were gonads of a
male nature, but one of them, probably
the left testis, exhibited an anomaly.

In sections through the part close to

the posterior end of this gonad, an ovum was found in a tubule near the

periphery of the gonad, deeply imbed-
ded among male cells (Fig. 1). Itwas
the only one found throughout the
gonad. Observed histologically, the
gonad presents a normal testicular
structure which corresponds exactly
with that found in normal testes of
this season. The tubules contain ripe
spermatozoa and the cells of various
The chro-

mosomes found in this gonad are also

stages of spermatogenesis.

normal in number and behavior. Even
the very tubule in which the ovum
is imbedded, shows nothing deviated
from the remaining tubules in its size
and structure, and contains ripe sper-
matozoa, spermatocytes and sperma-

togonia of various stages (Fig. 2).

Fig. 2.

Enlarged view of a testis-ovum within a
tubule, showing numerous nucleoli scattered
throughout the nucleus. Note the spermatozoa
and normal germ cells around the ovum.
Microphotograph with aid of Leitz ‘Makam’,
tube-length 170 mm., under magnification of
Leitz obj. 7 xoc. 8.
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There is no anomaly in respect to the interstitial tissue surrounding the tubule,
as often described in like cases by several investigators. The testis of the sup-
posed right side is quite normal in appearance as well as in its microscopical
structure.

The size of the ovum measures ca. 0.08
mm. in diameter and it was sectioned in eight
pieces. Compared with cases described by
CHEXG ('29) and others, the ovum in the present
case is much smaller in diameter. The shape
of the cytosome is nearly oval and is devoid
of ovarian follicles. The nucleus appears round

in shape and possesses a magnitude covering

five sections and measuring 0.05 mm. and

Fig- 3.
Various nucleoli found in the
diameters. Numerous nucleoli of various size  nucleus of the testis-ovum. Drawings
are outlined with the aid of a Came-

0.06 mm. respectively in vertical and horizontal

and shape, stained dark red by safrapin, are " lucida, under magnification of
found scattered everywhere in the nucleus,  Zeiss Apo. 2mm.x K. 1s.
which stains bright yellowish orange (Fig. 2). The oéplasm is compact in
appearance, staining faintly dull violet and no yolk granules are visible. The
numbers of nucleoli scattered in five sections, are respectively about 61, 109,
144, 128 and 53. In total, therefore about 500 nucleoli are found throughout
the entire nucleus. They differ considerably in shape, but those of spherical
shape are mostly abundant, They vary in size as measures show from ca.
0.0005 mm. to 0.007 mm.. But the most frequent ones, measure ca. 0.0015—
0.0025 mm. in diameter. In most cases, the nucleoli of the largest category
are composed of two or more smaller ones of various size and shape, which
aggregate upon the ground substance stained dark violet (Fig. 3). Several
vacuole-like granules stained reddish black are also found imbedded in the larger
nucleoli. There is, however, no visible evidence of any chromatin-reticulum
or any other like structure in the nucleus. All structures and conditions men-
tioned above seem to indicate no other features than those characteristic to
degenerating processes.

From the facts above described, there is no doubt that the testis-ovum of
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the present case is of no functional value. The presence of the thumb pads
and perfect development of spermatozoa emphasize the conclusion that this
abnormal testis must function simply as male, in spite of the presence of the
ovum. Thus the significance of occurrence of the ovum or ova in the testis,

remains unsolved.

Historical

The cases of sex-organ anomaly in anurans which have been described
are summarized in two papers published in 1921, one by CREw and the other
by Wirscur. Of the forty cases enumerated by CrRew ('21) in his review,
twenty-one are represented by Rana temporaria.

Since 1921, more than forty reports of abnormal sex-organs in frogs and
toads have been published and about eleven of these reports are concerned to
Rana temporaria. Crew and FELL (’22) found in a male of R. femporaria a
displaced testis which contained big round bodies closely resembling ova. Accord-
ing to the authors, these ovum-like bodies are no more than a product of
liquefaction of the degenerating spermatozoa. WirscHr (*23, '25, "29) described
hermaphrodites of R. zemporaria which had ovo-testes on one or both sides
accompanying developed oviducts. DAUVART (*26, *27) recorded two specimens
of heterotopic testis in R. femporaria. WoroNzowAa (‘26) and DraiGoiu et Pop
('27) described abnormal examples with ovotesticular glands in R. Zemporaria.
Suaw and DBraMseLL ('28) noted one of aberrant ovary type in K. femporaria.
More recently, EGGERT ('29) enumerates a new case of R. femporaria in which
a single gonad is present on the right side only, and Lrovp ("29) describes
two more cases of hermaphroditism in the same species.

That the numerous cases of sex-organ anomaly are discovered in R. Zeme-
poraria, as stated above, does not mean, that this species is more prone to abnor-
mality than other frogs, but should be attributed to the fact that this grass frog is
used for laboratory purposes more commonly than others, thus offering more oppor-
tunities to meet with anomalies. Conseqguently I believe, that a more thorough
and careful examination will show frequent occurrence of similar ova-like condi-

tions in other species of anurans. It is by no means uninteresting that the
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cases of sex-organ anomaly are found more frequently in anurans than in urodelans.

I wish to acknowledge my indebtedness to Prof. Dr. OcuMaA for his valu-
able advice and suggestions. I also wish to thank Mr. H. YamacucHr for his

aid in making photographs.
27-Dec., 1930.
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NOTES ON PLANTS OF THE WESTERN
ALEUTIAN ISLANDS COLLECTED IN 1929 (II)
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Pyrolaces.

19. Pyrola minor L. Sp. Pl ed. 1. p. 396, (1753); Mivasg, Fl. Kuril.
p- 248; Macoun, PL Pribilof Isl. p. 568, (1899); Kupo, Fl. Isl. Paramushir, p
140, (1922); Komar. Fl. Pen. Kamtschat. II. p. 353, (1929); Hult. Fl. Kam-
tchat. IV. p. 4, (1930).

Hab. In heaths and meadows: Chichagof, Isl. Attu. (n. 14814); Nazan,
Isl. Atka. (n. 14382).

[Transact. Sapporo Nat., Hist, Soc., Vol. XI, Pt. 4, 1931].



