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ABSTRACT

Of nineteen polled Saanen goats with sexual disorders three were genetically male XY, two
were XX /XY chimeras and forteen were females XX.

An earlier report (BASRUR and KANAGAWA, 1968) summarized our observa-
tions on the anatomic and cytogenetic features of 11 intersex Saanen goats. Since
then we have examined 8 more goats with sex anomalies. In this communication
we present a more detailed description of our findings on all 19 of these animals.

Six of the goats included in this study (Table 1) appeared to be closer to
the female phenotype on the basis of general conformation and external genitalia
(Nos. 14-19) while two had a beard, the general appearance and descended testes
resembling males. The descended testes of these two goats (Nos. 1 and 2) were
approximately of the same size as those of normal male although the cleft at the
midline in these animals appeared to be more prominent (Figs. I and 2). One
of the intersexes (No. 3) which also exhibited descended testes (Fig. 4) was diffe-
rent from the two ‘“ phenotypic males ’ (Nos. I and 2) in that the scrotum was
much smaller and the penis, although relatively small, was present. In goat No. 1
a small protuberance was noted near the urethral opening whereas in goat No. 2
no indication of a penis or enlarged clitoris was noticeable (Fig. 2). The external
orifices in these animals were either circumscribed by an indistinct fold of skin as
in goat No. 2 (Fig. 2) or represented by an extremely narrow opening near the
inconspicuous protuberance (Fig. 5).
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TABLE I

General appearance, cytological sex and veproductive ovgans
of 19 Saanen goats with sex anomalies

Aspect extérieur, sexe cytologique et organes reproducteurs
de 19 chévres Saanen avec anomalies sexuelles

Gonads
Goat Cytol Testis Ova- | Other reproductive organs
Soat Genent | gl d
ber appearance wox - - -
L LY
E 9 T 8E S. Ve-| Ute- | Cer- | Vagi-
g sg | B¢ sicle | rus vix | na**
B < ]
« < °
I |male* . . . . . XY ++ — — + _ +
2 |male. . . . . . XYy + 4+ — + + — +
3 |intersex . . . . XY 4+ + — + ++ — +
4 |intersex* . . . XX + — + ++ + +
5 tintersex . . . . XX + + — — + + +
6 |intersex . . . . XX + + — + ++ — +
7 |intersex . . . . XX 4+ + — + + +
8 |intersex . . . . XX 4+ — + ++ — 4-
9 |intersex* . . .| XX /XY + —? — 4+ + —
10 |intersex . . . . XX + - — + 4+ — —
11 |intersex . . . . XX ++ — + + _
12 jintersex* . . .| XX /XY | ++ — + + + — 4
13 |intersex . . . . XX ++ — — + + + +
14 (female . . . . XX + 4 — + + J— +
15 |(female . . . . XX + 3 — 4+ 4+ -
16 |female . . . . XX + + — — + + +
17 |female . . . . XX ++ — + + 4+ — +
18 |[female . . . . XX ++ — — ++ + +
19 |female . . . . XX ++ — — —+ + -+
* Twin ;

** Enlarged * vagina-like * structure.

The external genitalia in all except these 3 goats (Nos. 1-3) were represented
by a vulva including a long slit-like urethral opening and an enlarged clitoris
(Fig. 3). In two of the phenotypic intersexes (Nos. 6 and 7) an unilateral scrotal
sac with palpable gonad was noted (Fig. 3). With the exception of these 5 goats
all the others had either inconspicuous scrotal sacs or no scrotum at all.

In all the intersexes described in this report the gonads were represented
by testes which in a majority of cases were bilateral and intra-abdominal. The
exceptions include the 5 goats already described and 3 goats (Nos. 4, 9, and 15)
in which a gonad was noted only on one side. In goat No. 3 a testislike mass
surrounded by connective tissue and measuring 3 cm in diameter was noted in the
position where intra-abdominal testes were generally detected.

A well developed uterus with uterine horns and “ body ” was present in
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11 goats (Table 1) while the others, lacking uterine horns, exhibited a wide varia-
tion in the size and internal layers of the uterine body (Figs. 7-9). Seminal vesicle-
like structures and the bulbo urethral glands were noted in 8 animals in the enlar-
ged lower part of the urogenital system. This enlarged structure has been des-
cribed as ““ modified vagina ”’ by earlier investigators in this field (DavIEs, 1913;
Hiiy, 1941; SOMERVAIL, 1937) and more recently by SHORT, ¢t al. (1968) and HAMER-
TON, etal. (1¢69). This organ which exhibits a wide variation (Fig. 10-14) in inter-
sexes (BAsrRUR and KANAGAWA, in preparation) was noted in all intersexes although
in 3 goats they were narrow and almost tube-like. Cervix-like structures were
noted in the ‘° modified vagina " of 11 goats. In some instances, rudimentary
seminal vesicle and cervix-like structures were seen in the same sections (Figs. 10-
14). Paired vas deferens were present in all cases including the 3 cases (Nos. 4,
9, 15) in which a testis was noted only on one side.

The testes were generally hypoplastic and the seminiferous tubules were
devoid of germ cells in most cases (Fig. 15) including goat No. 3 which had a pair of
descended testes and an intra-abdominal fibrous mass resembling a testis (Fig. 16).
Histologic and ultrastructural features of the gonads in a majority of cases were
indicative of extreme degeneration (Fig. 17). In some instances the lining cells
of the seminiferous tubules appeared to be separated by thickened intercellular
extensions of the basement membrane from which fiber-like projections stretched
out into the cytoplasm (Fig. 18).

Examination of testicular tissues in 4 cases (Nos. I, 2, 5, 14) revealed indi-
cations of meiotic activity in some tubules although these were interspersed bet-
ween apparently inactive tubules (Figs. 19 and 20). All these goats exhibited
collapse of seminiferous tubules between which masses of deeply staining materials
reminiscent of degenerating germ cells were frequently noted (Fig. 21). Goat
No. 5 which was 8 months old at the time of sacrifice, and goat No. 14 which was
14 months old, exhibited several tubules with meiotic activity (Figs. 21, 22).
However, spermatozoa in these cases were extremely distorted, indicating inter-
rupted or abnormal spermiogenesis (Figs. 23-25).

In a majority of phenotypic intersexes, the epididymis was relatively larger
and generally devoid of sperms (Fig. 26). Even though the increase in epididymal
size in comparison to the testis was not more pronounced (Fig. 27) in the 3 goats
with descended testes (Nos. 1-3) the histologic sections of two of these goats (Nos. 1
and 2) showed masses of sperms, macrophage infiltration and other signs of dege-
neration (Figs. 28-30) probably similar to those accompanying epididymal bloc-
kage (SOLLER ef al. 1969).

Ovary-like structures were noted attached to the abdominal testes on one
side in 2 cases (Nos. 9, 15); however, on histologic examination, these appeared
to be extensions of epididymal duct system surrounded by connective tissue with
no sign of female germ cells or granulosa cells.

Chromosome distribution in the peripheral blood cultures of the 19 goats
is presented in Table 2. The recognition of the sex complements of these goats
is relatively simple since in normal female goats all autosomes and the X chro-
mosome are acrocentric while the Y in the male is a small metacentric (BASRUR
and StoLTZz, 1967%).



352 P.-K. BASRUR, H. KANAGAWA

TABLE 2

Chromosome distribution and sex complements of r9 Saanen goats
with sex anomalies

Distribution des chromosomes et hétérosomes de 19 chévres Saanen
avec anomalies sexuelles

Cells in diploid range
Goat Number of Sex
number | cells counted complements
57 58 59 60 61 62 63
I 58 3 3 5 42 4 o I Xy
2 52 I 2 2 41 3 2 1 XY
3 65 2 1 4 53 3 o 2 XY
4 52 2 4 2 34 6 1 3 XX
5 22 o 1 1 19 o 1 o XX
6 40 o o 2 34 2 1 1 XX
7 40 o 2 1 36 1 o o XX
8 33 1 1 o 27 2 1 I XX
9 45 o 1 1 38/3 I 1 o XX [XY*
10 31 1 2 1 26 o 1 o XX
II 33 1 2 1 28 o I o XX
12 24 I 1 1 19 /1 o 1 o XX /XY*
13 34 o 2 2 28 o I 1 XX
14 44 o o o 44 o o o XX
15 71 3 4 3 51 7 3 o XX
16 30 1 o o 27 1 o 1 XX
17 57 I o 3 51 1 I o XX
18 28 1 1 1 24 I o o XX
19 28 o 1 o 26 I o o XX

* Three cells in goat No. g and one cell in goat No. 12, were of XY type.

All animals exhibited 60 chromosomes (Figs. 31, 32) in a majority of cells,
excepting one case (No. 15) which had 61 chromosomes in 7 out of the 71 cells
counted. On the basis of sex complements alone, 3 (Nos. 1-3) out of the 19 were
genetic males while 2 (Nos. g and 12) were chimeras exhibiting 3 out of 45 and one
out of 24 cells respectively, of XY make-up. The remaining 14 were genetic
females, including the mosaic (No. 15) with the 2 cell types carrying 60 and 61
chromosomes respectively.

Previous studies on intersex goats have shown that they are genetic females
lacking a characteristic Y chromosome (BASRUR and COUBROUGH, 1964; DE GROU-
CHY et al. 1965). Fourteen of our goats could be grouped under this category.
The three cases with XY constitution (Table 1) were not subjected to exhaustive
histologic and anatomic examination at the time they were reported in a prelimi-
nary communication (BAsrRUR and KaNacawa, 1968). As previously mentioned
they exhibited a slight enlargement of the epididymis and nearly normal size
testes. These could well belong to the category of “ sterile males ”’ with epidi-
dymal defect also demonstrated to be genetic males on the basis that the histo-
pathologic changes noted in the epididymis of our XY goats seem to resemble those



19 HORNLESS GOATS WITH SEXUAL DISORDERS 353

described by SOLLER et al. (1969). The interesting finding regarding our three
genetic males was the presence of a uterine body with unmistakable endometrial
tissue (Fig. 8) and the absence of penis (Fig. 3). The presence of an uterus coupled
with the absence of penis was the basis for our grouping these genetic males as
intersexes in our previous report (BASRUR and KaNacawAa, 1968). The genetic
male goats with epididymal defects reported by SOLLER ef al. (1969) and similar
cases reported as sterile males by HAMERTON ¢f al. (1969) were apparently without
any overt intersex characteristics. KocH, (1963) had reported that some of the
polled male goats were known to exhibit female characteristics including lacta-
tion. It is conceivable that the genetic males included in our studies are homozy-
gous for the polled gene (PP). Some of the presumed PP male goats have been
demonstrated to exhibit reproductive anomalies (WEBER, 1969; CORTEEL ¢t al.,
1969). The intersexual traits noted in the 3 genetic males may well be varying
expressions of the polled genes in homozygous condition.

Among our goats, two were noted with XX /XV chimerism although the pro-
portion of male cells in both were strikingly low. These animals probably repre-
sent the freemartin-like condition demonstrated in the goat by PADEH ¢t al. (1965)
and more recently by ILBERY and WILLIAMS (1967).

1t is evident from our observations as well as from those of others (HAMERTON
et al., 1969; SOLLER ef al., 1969) that the degree of intersexuality evident from
general appearance and anatomical features, vary from a stronger female pheno-
type to a predominantly male type. In intersexes grouped as phenotypic females,
the general appearance and external genitalia resembled normal females more
closely, even though they also had abdominal testes. Those of a predominantly
male type general appearance had both descended testes but lacked a penis and
exhibited an unequivocal uterus. Thus, in these intersexes there was no correla-
tion between the extent of intersexuality on the basis of microscopic and for
anatomic finding and the genetic sex based on chromosome analysis.

In a majority of goats included in our study, testicular cells were inactive,
however, meiotic activity was unmistakable in four intersexes, two of which
were genetic males. Our observations thus differ from those of HAMERTON et al.
(1g69) who had reported total absence of spermatogenesis in the 35 intersex
goats they have studied. On the other hand in the goats we have examined, no
indication of ovarian tissue was detected even though HAMERTON ef al. (1969)
have reported ovotestes in 3 cases. Previous studies by other investigators on
intersex goats have also failed to reveal ovarian tissues (DAVIES, 19I3; SOMER-
VAIL, 1937; HILL, 1941) although hermaphrodites with ovotestes have been observ-
ed occasionally in members of heterosexual twins in polled goats and among
horned dairy goats (EATON, 1945; DIVEKAR, I053).

1t is generally accepted that intersexes are invariably sterile; however,
intersexes among pigs (HULLAND, 1064; BREEUWSMA, 1969) and sex reversed
domestic chicken (MILLER, 1938; VAN TIENHOVEN, 1968) have been known to be
meiotically active. The possibility also exists that the two intersex goats (Nos. 5
and 14) are chimeras resulting from double fertilization and fusion of the egg
with its retained polarbody. A similar situation in an adult male with completely
normal sexual development has been reported in humans (GARTLER ef al. 1962;
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ZUELZER, el al. 1964). Since our cytogenetic characterization of these goats
relies entirely on cultured leukocytes, there is a possibility that the other tissues
of these two goats are chimeric. However, some XV cells would have been detect-
ed in blood cultures provided both cell types have equal genetic and selective
advantages in the culture environment. ILBERY and WiLLIAMS (1967) have
reported that in a Toggenburg goat, which was confirmed to be a blood chimera,
one XV cell was noted among the 100 metaphase plates examined. The fact
that the proportion of XY cells were remarkably low in two chimeric intersexes
(Nos. g and 12) included in the present study strongly suggests a selective disad-
vantage of XY cells in blood cultures.

Regu pour publication en décembre I969.
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SUMMARY

Chromosome analysis was carried out on cultures of peripheral blood from 19 Saanen goats
with sex anomalies (8 + 11 described briefly in a 1968 report). Two of these goats had stronger
phenotypic resemblance to males while the remaining 17 cases varied in the degree of morpho-
Jogic leanings towards females. Two male-like goats and an animal born co-twin to one of these
« males » were genetic males. All three had reduced normal external male genitalia, a small
uterus and enlarged epididymis. One may assure that this animals belong in the category of
« sterile males with epididymal defect », the new finding in these cases being that they possess
uterus. Two phenotypic intersexes which were co-twin of males were blood chimeras exhibit-
ing a strikingly small proportion of XY cells and are, perhaps freemartins. The remaining 14
cases were genetic females including one which was a mosaic with 2 cell types carrying 60 and 61
chromosomes in peripheral blood. Two goats of XX constitution and two with XY exhibited
testicular activity although spermatogenesis appeared to be abnormal in all these cases. A
consistent feature of these intersexes was that all of them carried male gonads and an uterus while
ovarian tissues were invariably absent. The accessory glands exhibited varying degrees of
intersexual combinations. A pair of well developed vas deferens was noted in all intersexes
including the 3 cases in which a male gonad was detected only on one side.

RESUME

¥ TUDES ANATOMIQUES ET CYTOGENETIQUES DE 19 CHEVRES SANS CORNES
PRESENTANT DES DEFAUTS SEXUELS

Le caryotype de 19 chévres Saanen sans cornes atteintes d’anomalies sexuelles (8 + 11 brie-
vement décrites dans une note de 1968) a été établi & partir de culture de sang périphérique.
Deux de ces animaux ressemblaient fortement 4 des males alors que les dix-sept autres se rappro-
chaient plus ou moins des femelles par leur apparence extérieure. Les deux animaux d’aspect
male ainsi qu’une autre chévre, née jumelle d’un de ces « males », étaient génétiquement des males.
Tous les trois avaient des organes génitaux externes de type male réduits, un petit utérus et
I’épididyme hypertrophié. On peut supposer que ces sujets appartenaient a la catégorie des
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« méiles stériles 4 défauts épididymaires »; la nouveauté des présents examens étant la présence d’un
utérus. Deux intersexués phénotypiques, nés jumeaux de males présentaient des chiméres san-
guines avec une faible mais frappante proportion de cellules XY. Ils sont peut-étre des free-
martins. Les 14 autres cas étaient génétiquement des femelles y compris un qui présentait une
mosaique 4 deux types de cellules dans le sang périphérique avec, respectivement, 60 et 61 chro-
mosomes. Deux chévres de constitution XX et deux de constitution XY présentaient une acti-
vité testiculaire, cependant la spermatogénése était anormale, dans tous les cas. D’une manicre
constante tous les intersexués avaient des gonades de type male et un utérus alors que les tissus
de type ovarien étaient invariablement absents. Pour les glandes accessoires on notait des degrés
variables de combinaisons intersexuées. Enfin, on observait une paire de vaisseaux spermatiques
chez tous les intersexués, y compris chez les trois animaux porteurs d’une seule gonade.
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PLATE I

F16S. 1-4. External genitalia of some of the Saanen goals with sex anomalies.
F16. 1. Goat No. 1 showing descended testes with prominent midline cleft.

F16. 2. Goat No. 2 showing descended testes with midline cleft and the absence of a penis. Note that the
urethral opening 1s indistinct and unaccompanied by penis or clitoris-like structure.

F16. 3. Goat No. 6 with a descended testis on the left (T), the narrow slit-like urethral opening (U) a distinct
vulvar opening (V) and enlarged clitoris (C).

FIG. 4. Goat No. 3 with a pair of descended testes. Note the relatively small scrotal sac and the small penis.

PLANCHE I

Fi1e. 1 a 4. Organes génitaux externes de quelques chévres Saanen présentant des anomalies
sexuelles.

F1c. 1. Chévre n° 1 montrani des testicules descendus avec fente médiane prononcée.

F16. 2. Chévre n° 2z montrant des testicules descendus avec fente médiane et absence de pénis.
Noter que I'ouverlure urétrale est indistincte et n’est pas accompagnée par une structure pénienne ou
clitoridienne.

F16. 3. Chévre n° 6 avec un testicule descendu a gauche (T), une ouverture urétrale en forme de fente
étroite (U), une ouverture vulvaire distincte (V) et un clitoris hypertrophié (C).

F16. 4. Chévre n° 3 avec une paire de teslicules descendus. Noter le relativement petit sac scrotal et le
petit pénis.
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PLATE II

F1cs. 5 and 6. Internal genitalia of two goats showing bilaterally descended (Goat No. 1) and unilaterally
descended (Goat No. 7) lestes. P: small protruberance near the wurethral opening noted in Goat No. 1;
V : vaginalike structure; B : bladder; S : seminal vesicles; U : uterus; T : testes; E : epididymis.

PLANCHE 1II

F16. 5 et 6. Organes génitaux internes de deux chévres présentant des testicules descendus bilatéra-
lement (chévre n° 1) et unilatéralement (chévre n° 7). P : petite protubérance prés de 'ouverture uré-
trale notée sur la chévre n° 1; V : structure de type vaginal; B : vessie; S : vésicules séminales; U : utérus;
T : testicules; E : épididyme.
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PLATE III

F1Gs. 7-9. Histological sections of the uterine wall from intersexes showing varying degrees of
diffeventiation.

F16. 7. Goat No. 1 exhibiting glandular nature of the « endometrium » and the layers of muscle cells resembling
those of myometrium.

F16. 8.  Glandular endometrium and part of the myometrium in Goat No. 2.
F1G6. 9. Uterine epithelium of goat No. 10 showing some glandular structures.

PLANCHE III

F1c. 74 9. Coupes histologiques de la paroi utérine d’'intersexués montrant des degrés variés de
différenciation.

F16. 7. Chévre n° 1 présentant une nature glandulaire de I’endométre, les couches de cellules mus-
culaires ressemblant a celles d’'un myomeétre.

F16. 8. Endométre glandulaire et parlie du myomeétre de la chévre no 2.
F1G. 9. Epithélium utérin de la chévre n® 10 montrant quelques structures glandulaires.
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PLATE IV

F16s. 10-14. Hustological sections from several aveas of the « modified vagina *' in goat No. 4.

F16. 10. Low power micrograph of the * modified vagina  showing smaller lumens and glands on the wall.

F16. 11. Cervix-like lining of the main lumen of the ° wmodified vagina .

FIG. 12. Seminal vesicle-like structure situated on the inner wall of the smaller lumen,

F16. 13. A section from the lower part of the  modified vagina » showing seminal vesicle-like and cervix-
like structures.

FIG. 14. Internal lining of the smaller lumen on the side opposite to the seminal vesicle-like structure.

PLANCHE 1V

F1c. 10 a 14. Coupes histologiques de quelques zones du « vagin modifié » de la chévre neo 4.
F16. 10. Au faible grossissement montrant la réduction des lumicres et des glandes de la paroi.
FIG. 11. Revétement de type cervical de la lumiére principale du « vagin modifié ».

F16. 12. Structure de type vésicule séminale située sur la paroi intérieure de la lumiére réduite.
F16. 13. Coupe de la partie inférieure du « vagin modifié » montrant des structures de type vésicule

séminale et cervical.
FI16. 14. Revétementintérieur de la lumiére réduite du cété opposé a la structlure de type vésicule séminale.
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PLATE V

F1cs. 15 and 16. Sections of inactive abdominal testes.

FIG6. 15. Goat No. 16 showing seminiferous tubules devoid of germ cells. Note that the tubules are regular
and that the interstitial cells are sparse.

FI1G. 16. Goat No. 17 showing distorted seminiferous tubules and extensive interstitial tissue.

PLANCHE V

F1c. 15 et 16. Coupes de testicules abdominaux inactifs.

F1c. 15. Chévre n° 16 présentant des tubes séminiféres dépourvus de cellules germinales. Noter que les
tubes sont réguliers et que les cellules interstitielles sont claircemées.

FIG. 16. Chévre n° 17 présentant des tubes s¢miniféres déformés et un tissu interstitiel trés développé.
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PLATE VI

F16s. 17 and 18. Electron micrographs of the abdominal testes from Goat No. 13 and Goat No. 19 showing
extreme distortion of the seminiferous tubules. Note the *“ patterned ' basement membrane and collagen
bundles (Fig. 17) and the thickened intercellular junction with fibre-like projections (Fig. 18).

PLANCHE VI

F1c. 17 et 18. Vues au microscope électronique de testicules abdominaux des chévres n° 13 et 19 mon-
trant 'extréme déformation des tubes séminiféres. Noter le modelé de la membrane basale des faisceaux
de collagéne (fig. 17) ainsi que la jonction intercellulaire épaissie avec des projections de type fibreux
(fig. 18).
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PLATE VII

F1cs. 19-22. Testicular sections of gcals showing meiotic activily in scme seminifevous tubules
F16. 19. Goat No. 2 showing a presumptive spermatocyte (arrow’).
FIG. 20. .Another area from the same testes {Goat No. 2) showing extreme tubular degeneration.

F16. 21.  Section of the abdominal testes in Goat No. 5 showing some meiotically active seminiferous tubules
and aggregations of germ cells and [or spermatozoa between tubules.

F1G. 22. A section of the abdominal testis from Goat No. 14 showing some pachytene stages.

PLANCHE VII

Fia. 19 a4 22. Sections testiculaires de chévres présentant une activité méiotique dans quelques
tubes séminiféres.

F16. 19. Chévre n°® 2 avec un présumé spermatocyte (fiéche).

FI16. 20. Une autre zone du méme testicule (chévre n® 2) montrant une dégénération tubulaire trés
poussée.

Fic. 21. Section d'un testicule abdominal de la chévre n° 5 avec des tubes séminiféres méiotiquement
actifs et des agglomérations de cellules germinales et [ou des spermatozoides entre les tubes.

F16. 22. Une section d’un testicule abdominal de la chévre n° 14 avec quelques stades pachyténes.
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PLATE VIII

F168. 23-25. Electron micrographs of developing spermatozoa in Goat No. 14 showing distortions of the head.

PLANCHE VIII

F16. 23 a 25. Vue au microscope électronique de spermatozoides en développement chez la chévre n° 14
ct montrant les distorsions de la téte.
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PLATE IX

F16s. 26-30. Sections of epididymis.
FI1G. 26. Section from Goat No. 4 showing the typical epididymal ducts noted in a majority of intersex goats,

F16. 27. Low power micrograph of the gonad showing epididymis and testes in Goat No. 5. Note the ducts
filled with dark substances.

F1G6. 28. Epididymis (Goat No. 2) filled with dark pigments.

F16. 29. Epididymis (Goat No. 1) showing accumulation of spermatozoa in the lumen and infiltration of
macrophages in the surrounding connective tissue.

F1c. 30.  The spermatocoel-like structure noted in Goat No. 14 wi‘h masses of spermheads between and within
the ducts.

PLANCHE IX

Fic. 26 a 30. Coupes de I'épididyme.

FIG. 26. Sur la chévre n° 4 une section montrant les conduits épididymaires typiques de la majorité
des chévres intersexuées.

F1G. 27. Vue a petit grossissement de la gonade montrant I'épididyme et le testicule de la chévre n° 5.
Noter les conduits emplis de substances noires.

F1c. 28. Epididyme (chévre n° 2) remplie de pigments noirs.

FIc. 29. Epididyme (chévre n° r) montrant accumulation de spermatozoides dans la lumiére et l'in-
filtration des macrophages dans le tissu conjonctif environnant.

F1G6. 30. La structure de type spermatocélien notée chez la chévre n° 14 avec des masses de tétes de
spermatozoides entre et dans les conduits.
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PLATE X

F1c. 31. A female goat karyolype shocwing 60 acrocentric chromosomes including a pair of X chromosomes.

PLANCHE X

F16. 31. Caryotype de chévre femelle avec 60 chromosomes acrocentricues, dont une paire de chro-
mosomes X.



Ann. Génét. Sél. anim., 1969, 1 (4)

0 00 08 09 8

L] ]
26
e
@ o

D,

88 60 80 00
0 68 ou §a
88 O« 26 aas

E® e s~ o=

P.-K. BASRUR and H. KANAGAWA

ue
i
L
.



PLATE XI

F16. 32. A male goat karyotype showing 60 chromosomes including the long acvocentric X chromosome
and the small metacentric 'Y chromosoimne.

PLANCHE XI

F1c. 32. Caryotype de bouc avec 60 chromosomes dont un X long et acrocenirique et un petit Y méta-
centrique.
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