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Ram testicular hypoplasia
Anatomical and histopathological observations

A. Gimbo', A. Zanghi and S. Giannetto

Introduction

Testicular hypoplasia is still confused today with other lesions (atrophy) from
which it should be distinguished because of different etiopathogenic conditions and re-
lated pathology.

We understand by «testicular hypoplasia» an insufficient testicular development;
uni- or bilateral, either prenatal or postnatal but always prepuberal with or without
lesions of other genital organs. Otherwise we use the term «atrophy» to describe the
reduction of morphological as well as functional features of a mature testis.

Testicular hypoplasia has been investigated extensively and in detail in many ani-
mal species including humans. The most important observations have been carried out
by Lagerif in the bull. In his first paper (1934) he reported a form of usually bilateral
testicular hypoplasia, relatively frequent in Swedish cattle.

Afterwards the same Author in 1957 identified in the «Swedish Highland breed» a
particular form of hypoplasia which affects more frequently one testis, generally the
left.

Eriksson (1943; 1950) then showed that in the Swedish Highland breed, hypoplasia
scaused by an autosomal recessive gene with incomplete penetrance, which is inherited
with Mendelian characteristics. _

The situation of testicular hypoplasia in the ram is more confusing than in the bull,
because the distinction between hypoplasia and atrophy is not always clear.

Gunn et al. (1942), in Australia, found 3,5% of hypoplasia in 9000 rams.

These authors suggested a prenatal (probably hereditary) lesion as the cause of uni-
lateral hypoplasia. The above mentioned paper, however, lacks both a microscopic de-
sription of the lesion and a differential diagnosis with regard to other lesions. Miller
ind Moule (1954) reported an incidence of about 1,3%; Watt (1971) found 1,3% of tes-
lcular hypoplasia, which he later on (1972) considered as being congenital. Later Watt
(1978) reported that the incidence of «atrophy-hypoplasiay was about 14%; he grouped
lhe two lesions together, because of the difficulty in distinguishing between them, as
Previously pointed out by McEntee (1970). Recently, Burgess (1983) reported an inci-
dence of «atrophy-hypoplasia» of about 2,9% in a total of 553 rams.
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- Bruere et al. (1969) found a chromosome complement XXY in the ram as a possible
cause of testicular hypoplasia, comparable to Klinefelter’s syndrome. Later, Har
(1980) confirmed these findings.

Finally, Underwood (1966) put forward the hypothesis that testicular hypoplasia
can be induced in West Australian Merino rams by lack of zinc in pastures, and sub-
sequently (1969) reproduced the lesion under experimental conditions.

It therefore appears that the etiopathogenesis and diagnosis of testicular hypopla-
sia are probably correlated, but are still subject to debate. Therefore we considered it
useful to carry out a study of testicular hypoplasia in the ram for the following reasons:
1) according to our experience, the disease is frequent in the ram and leads to decreased

fertility;

2) descriptive knowledge of the disease is insufficient.

Materials and Methods

In the considered geographic area young rams are assigned to reproduction when 8 months old
since at this age they are regarded as sexually mature.
Reproduction is carried out in two different periods of the year i.e., September to November and

February to April.
In November 58 rams, cross breed «Bergamasco-Pinzirita», 8—12 months old, were bilaterally

orchiectomized. The animals chosen at random, were born and had been brought up in a farm in the
Plain of Catania, where no reproductive animals had been brought in for ten years.

As orchiectomy was carried out in the field, we could only collect metric dimensions (length,
width, thickness), and not weight. As the three dimensions of the testicle decrease proportionally, v
have reported in the table length only.

An anatomo-pathological examination was carried out on each testicle, and parenchymal frag
ments were taken and fixed in Bouin-Hollande’s solution.

Sections (5—6 pm) were stained with haematoxylin-eosin-orange.

The variability of dimensional, anatomical and histological data induced us to subdivide sampls

into normal and non-normal ones.

For a better evaluation of the pathological phenomena, the latter have been subdivided into thre¢
classes from the nearest to normality (class I) to the farthest (class III). For the evaluation of the tub-
lar diameter, only tubules cut in cross section were measured. The mean diameter of 100 seminiferous
tubules, the number of tubules per mm? as well as the nature of intratubular cells have been deter
mined.

Results
Anatomo-pathological findings

Apart from the variability of dimensions, no remarkable gross pathologica]
features have been found except for a decrease of the consistency and an increasein the
colour of the testicular parenchyma, progressive from class I to class III.

Other lesions (epididymal cysts, inflammation of the tunica vaginalis) were ¥
sporadic.

The table shows clearly the close relationship between testicular length zulfi_1 f_he
other parameters considered. It should be pointed out that mean tubular diameter 51
versely proportional to the number of tubules per mm? and directly proportional t0 the
decrease of the mean length of testes.
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Table 1
Testis Classes No. of Testis % Tubules No. of Types of cells in tubules
animals length diameter tubules
(cm) (pm)  (mm?)
Normal — 22 10,5-8,5 37,92 158 18 Sertoli-Spermatogonia-Spermatocytes-
Spermatids-Spermatozoa
Hypo- 1 22 8,4-7 37,92 140 16 Rare foetal Sertoli-Sertoli-Sper-
plastic matogonia-Spermatocytes-Spermatids-
Few spermatozoa
2 10 6,9-55 17,25 120 37 Foetal Sertoli-Sertoli-Spermatogo-
nia-Spermatocytes
3 4 5,4-35 690 90 47 Foetal Sertoli-Rare gonocytes-
Spermatogonia

This table clearly shows the correlation existing between testis length and other considered parame-
trs. It should be emphasized that the mean tubular diameter is inversely related to the number of tu-
hules/mm? and directly related to the decrease of testis mean length.

Histo-pathological findings

The histological study has been carried out on various (2 to 7) numbers of rams for
tach class.

Normal class — The seminiferous tubules (mean diameter: 158 um) are normally de-
idoped and occupied by a seminiferous epithelium including spermatozoa. The inter-
litial connective tissue often consists of loose fibrils among which one can find Leydig
tlls (LC). These cells are not numerous and are often widely dispersed.

Class I - The spermatogenesis stops at the spermatid stage in most of the seminifer-
s tubules (mean diameter: 140 pm); in some tubules, however, it stops at spermato-
Yestage; sperm maturation seldom progresses to spermatozoa. In the first type, sper-
Mlids can occupy the whole tubular lumen, and sometimes show some altered
morphological features which can be summarized as follows: well defined but not
mogeneous cytoplasm containing thick, dark granules; round nuclei circumscribed
4 thickened nuclear membrane.

When spermatogenesis stops at the stage of spermatocytes, both spermatogonia
1 spermatocytes often present a vacuolated cytoplasm and nuclear pycnosis. Peri-
Uhular membranes show an irregular outline.
| Besides mature Sertoli cells, a lot of foetal Sertoli cells are present, for which the
Umer can be mistaken; they will be described together with class III.

?L&le I
Tate 2
“nesis

Testis of a normal ram (8 months old). Haematoxylin-eosin-orange.

Ram, testis: 1¢t class hypoplasia. The lumen of seminiferous tubules is empty; the sperma-
ICSIS stops at the spermatid stage (*). In the interstitial tissue, Leydig cells and fibroblast-like
TeNts (arrows) are present. Haematoxylin-eosin-orange.
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The interstitial connective tissue often appears loose, consisting of variously
oriented, fragmented or oedematous fibrils; Leydig interstitial cells and fibroblast-like
elements are present. In some interstitial areas, some cells, probably of Leydig type
have a pycnotic nucleus.

Class 11 — The seminiferous tubules (mean diameter: 120 pm) have an endotubular
content usually reduced when compared with class I and can be populated by one of the
following elements:

a) Foetal Sertoli cells, a few mature Sertoli cells, type A and B spermatogonia arranged
in 1-2 layers.

"b) Sertoli cells, type A and B spermatogonia, spermatocytes. The latter are often locat-
ed at the center of the tubules; their cytoplasm is often vacuolated. In some case, in
fact, it appears optically empty though clear, limited by the cell membrane; it ap-
pears reduced to a tiny paranuclear rim.

Type A and B spermatogonia are often vacuolated.

c) The above mentioned elements together with spermatids in only a few cases. Thelat-
ter often present altered morphological features because of a marked nuclear mem-
brane and a slightly hyperchromatic nucleus. Multinucleate spermatids have been
seen as well.

Peritubular membranes present an uneven, undulating outline.

The interstitial areas often show oedema and fragmentation of connective fibers.In
some cases, hyalinosis of connective tissue prevails, so that homogeneous areas develop
which often enclose Leydig cells with indistinct cytoplasm and pycnotic nucleus.

In these areas peritubular membranes may look noticeably oedematous with their
thickness increased as much as two or three times or even more; their fibrillar structure
1s completely replaced by a homogeneous hyaline substance.

Class III — The tubules are appreciably smaller (mean diameter: 90 pm
corresponding to little more than half the normal size (mean diameter: 158 pm).

The tubular content generally consists of a single layer of densely packed cells lear-
ing against the peritubular membrane: in some cases individual cells are visible, eithffr
arranged in a second layer or positioned towards the tubular lumen. The parietal layeris
made up of numerous foetal Sertoli cells, rare gonocytes and few type A and B
spermatogonia. The Sertoli foetal cells are in the greatest number; they have a dens¢
cytoplasm with alignment of the free borders and are arranged in palisade-like fashion
The basally placed nucleus confers them the appearance of a cylindric epithelium

In other cases, particularly when the tubular lumen is wider, the cytoplasm s mod-
erately expanded with small pseudo-fibrillar interdigitations projecting towards the Iu-
men. The nucleus is small, regular in shape and does not exhibit indentations. The chro-
matin is generally distributed as fine granulations and a prominent nucleolus is usually
present. The morphology is quite different from that of mature Sertoli cells.

Plate 3: Ram, testis: 2nd class hypoplasia. Sertoli cells, spermatogonia and spermatocytes ar¢ pres
ent generally in most of the seminiferous tubules. The peritubular membranes are oedematous an i
creased in thickness (arrows). Leydig cells (arrowheads) with indistinct cytoplasm and pre'PYC‘w"C
nucleus are present. Spermatocyte (spc). Haematoxylin-eosin-orange.
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The peritubular membrane shows an irregular and undulating outline.

The interstitial areas are sometimes occupied by partially fragmented, hyalinised
connective fibers.

The interstitial cells are very often fibroblast-like: cytoplasm with indistinct bor-
ders; oval, stretched nucleus; very thin, clear and pale chromatine granules. Sometimes,
on the contrary, these cells show morphological features close to those of adult Leydig
cells; round, oval or polygonal cytoplasm: round nucleus with thickened membrane
and peripheral arrangement of chromatine granules.

Discussion

The lesions in the ram are similar to those described by Lager/of (1957) in the bul,
but there are some special features. The frequency of hypoplasia in our samples is high
but this could be a result of the small number of animals. It is more probable that it is
concerned with the origin of rams, coming all from the same farm, into which no an-
mals had been introduced for reproduction for about ten years. This would confirm the
genetical origin of hypoplasia in the ram put forward by Gunn et al. (1942), analogousto
that of the bovine Swedish breed demonstrated by Eriksson (1943; 1950).

Clinical diagnosis of hypoplasia is actually difficult, because little knowledge is
available, and due to the difficulty in gathering individual complete anamneses. There-
fore, it is probable that the hypoplasia may be confused with atrophy. Moreover, infor-
mations about semen quality are lacking. However, histopathological examination can
solve the problem. :

Anatomo-pathologically, we observed bilateral hypoplasia in the ram, unlike what
happens in the Swedish Highland breed, in which usually only the left testis is affected
(Lagerlof, 1934). We have not observed the decreased consistency of the testis pointed
out by Watt (1978) in the ram.

The histological pattern, as already said, does not differ significantly from what was
described by Lagerlof (1957) in the bull. It should be emphasized that there is vacuo-
lation of germ cells (spermatogonia, primary spermatocytes), reported also by Krish
nalingam et al. (1982) in the zebu and by Rollinson (1950) in the goat. In classes II and
111, besides germ cells, we have identified «Sertoli foetal cellsy, previously reported by
means of the electron microscope (Giannetto et al., 1984). The occurrence of such cells
clearly indicates an abnormal testicular development and leads to new considerations

Hypoplasia, in fact, has usually been attributed to insufficient or abnormal evo
lution of the germ cells. One should wonder, from now on, whether it is related to a de-
fective development of the foetal Sertoli cells, which fail to evolve totally or partially
towards mature Sertoli cells.

Plate 4: Ram, testis: 3w class hypoplasia. A single layer of cells leaning against the peritubll[a;
membrane is present. The tubular lumen is filled with the cytoplasmic projections of foetal Sert!
cells and with occasional degenerating cells (*). In the interstitial tissue, hyalinised connective fibers
are present. Spermatogonium (spg). Haematoxylin-eosin-orange.
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If so, the failure of evolution of germ cells would be the result and not the cause
hypoplasia, at least in the ram. Moreover, there are some epiphenomena which aly
point to the same conclusion: fibrillar fragmentation and local hyalinosis of interstiti
tissue; mishappen evolution of some fibroblasts into Leydig cells; occasional degener-
ation of mature Leydig cells. All these epiphenomena seem to point out the faulty evo-
lution of mesenchyme derived tissue.

We wonder, therefore, if the Sertoli cells also derive from embryonal mesenchyme,
Unfortunately the information at present available does not clarify this point.

Summary

Numerous cases of testicular hypoplasia have been found in rams reared on a farm where nore-
productive animals had been brought in for ten years.

Anatomo-pathological and histo-pathological observations are described; on this basis a divi
sion of the lesionis into three classes is proposed.

The most notable feature was frequent presence of foetal Sertoli cells in various numbers.

Finally, a hypothesis is forwarded of a genetic origin of hypoplasia, in the ram as well as in the
bull. On the other hand, unlike what happens in the bull, the defective evolution of the spermatogen-
esis appears to by only secondary to the mishappen differentiation of foetal Sertoli cells into mature
Sertoli cells.

Zusammenfassung

Verschiedene Fille von Hypoplasie der Hoden wurden bei Widdern festgestellt, die aus einer
Zucht stammen, in die seit 10 Jahren keine Zuchttiere von ausserhalb eingefiithrt wurden.

Auf Grund anatomischer und histopathologischer Beobachtungen wird vorgeschlagen, den
Grad des Defektes in drei Klassen einzuteilen.

Charakteristisch fiir das histopathologische Bild ist das regelméssige Vorhandensein von undil
ferenzierten, fetalen Sertolizellen in der II. und III. Klasse.

Die Verfasser schliessen daraus, dass beim Widder, wie beim Stier, die Hypoplasie der Hoden
erblich sein kann und dass im Gegensatz zum Stier die unvollstindige Spermiogenese durch eine Ent
gleisung der Sertolizell-Entwicklung hervorgerufen wird.

Résumé

De nombreux cas d’hypoplasie testiculaire ont été constatés chez des béliers provenant d’un éle
vage dans lequel on n’avait pas introduit de reproducteurs provenant de I'extérieur depuis 10 ans.

Les observations anatomo-histopathologiques sont présentées et sur cette base, une division &
trois classgs de ces lésions est proposée.

L’aspect histopathologique le plus important est caractérisé par la présence constante de cellules
de Sertoli foetales dans la II et III classe. _

Les Auteurs émettent I’hypothése que chez le bélier, comme chez le taureau, I’hypoplasie testic
laire peut avoir une base génétique mais que, contrairement au taureau, le défaut de la spermatogencs
est secondaire au manque d’évolution des cellules de Sertoli foetales.

Riassunto

Gli Autori osservano numerosi casi di ipoplasia testicolare dello ariete in un allevamentolne]
quale da 10 anni non venivano introdotti riproduttori dall’esterno e propongono una divisioné i
classi della lesione. )

Tale divisione ¢ basata sui risultati del’esame anatomo-patologico (dimensione del testicol
dell’esame istopatologico (diametro medio tubulare; popolazione cellulare endotubulare).

0)¢
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Dopo aver fornito una estesa descrizione delle cellule contenute all’interno dei tubuli nelle varie
dassi della lesione, gli AA. si soffermano in particolare sulla variabile ma costante presenza delle cel-
lule di Sertoli fetali che sostituiscono parzialmente o totalmente le cellule di Sertoli mature.

Viene infine emessa I'ipotesi che nell’ariete, come nel toro, la ipoplasia testicolare possa avere una
base genetica; ed altresi che diversamente dal toro, il difetto evolutivo delle cellule della linea germi-
nale sia soltanto secondario alla mancata evoluzione delle cellule di Sertoli fetali in cellule di Sertoli
mature.
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