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Abnormal Antler Growth Associated with Testicular Hypogonadism
in Red Deer
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partment of Anatomy and Comparative Pathology, Faculty of Veterinary Medicine, University of COrdoba, Avda
Medina Azahara 7, 14005-C#{244}rdoba, Spain

ABSTRACT: A wild 5-yr-old red deer (Genius

elaphus) was culled from a privately owned
herd because of deformed antlers, retained ye1-
vet and bilateral symmetrical testicular hypo-

gonadism. The clinical and pathological

changes seen in this deer were most consistent
with congenital hypoplasia, but testicular atro-

phy was an alternative possibility for the etiol-
ogy of their condition.

Key words: Antlers, Genius elaphus; red
deer, testes, testicular hypogonadism.

Although reports of testicular lesions in

ruminants are numerous, these refer

mainly domestic cattle (Krishnalingam et

al., 1982; Settergren and McEntee, 1992)

and sheep (Bruere et al. , 1969; Watt,

1978). Testicular pathology is poorly doc-

umented in wild animals (Taylor et al.,

1964; Murphy and Clugston, 1971; De-

Martini and Connolly, 1975).

The term hypoorchidism, or hypo-

gonadism, usually refers to those cases in

which it is difficult to differentiate grossly

between atrophy and hypoplasia because

in both cases the testes appear homoge-

neous, smooth and firmer than normal

(Watt, 1978). Even microscopically, differ-

entation may be difficult due to similar de-

generation of seminiferous tubules, inter-

stitial fibrosis, and infiltration of lymphoid

cells or histiocytes which are characteristic

changes of a testicular atrophy and some

cases of hypoplasia (Watt, 1978).

In cervids, a bilateral testicular degen-

eration in wild mule deer (Odocoileus

heinionus hemionus) (Murphy and Clugs-

ton, 1971), a testicular atrophy in black-

tailed deer (Odocoileus hemionus colum-

bianus) (DeMartini and Connolly, 1975)

and bilateral hypogonadism in white-tailed

deer (Odocoileus virginianus) (Taylor et

al., 1964) have been described. In the two

latter cases, the animals had retained ye!-

vet (Taylor et al., 1964; DeMartini and

Connolly, 1975).

As part of a wild red deer (Genius ela-

phus) breeding program on a privately

owned farm of approximately 1,000 ha in

central Spain (38#{176}55’N, 0#{176}36’E) a 5-yr-old

stag, that weighed 146 kg, was slaughtered

because of deformed antlers. The bay tine

grew into the brow tine and the anflers

remained in velvet, although the velvet is

normally shed during the autumm period

of heightened sexual activity. In addition

to the anflers abnormalities, the animal

lacked secondary sex characteristics, such

as a thickened neck.

Due to the alteration of the antlers, the

animal was through examined for abnor-

malities such as endocrine gland tumours

or the presence of ovarian tissue. Howev-

er, at post-mortem examination, the only

macroscopic alteration was in the testes

(Fig. 1), which were small (-�-2 cm long

and 1, 5 cm in diameter) and hard. How-

ever, the epipididymis appeared normal in

size and consistency. Testes collected from

normal adult red deer were approximately

6 cm long and 3 cm in diameter.

Samples from testes and epidydimis

were fixed in buffered 10% formalin and

routinely processed for histological analy-

sis. Sections 4 p�m thick were stained with

hematoxylin and eosin and the PAS reac-

tion.

Microscopically, the seminiferous tu-

bules were small and almost completely

filled with hyalin material, giving the ap-

pearance of “ghost tubules” (Fig. 2). Ger-

minal cells were absent and there were

few Sertoli cells. The interstitial tissue was

thickened (Fig. 2), and isolated groups of

apparenfly inactive Leydig cells were sur-

rounded by fibrous conective tissue. Sper-
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FIcunE I . Testis of (leer with testicular hypopla- FIGURE 2. Histological section of the hypoplasic

sia (nllipared with a testis of a normal deer of similar testis showing seminiferous tubules of small size, with

age. Bar = I (‘111. hyalin material in the lumens, absence of germinal

cells, and increased interstitial tissue. H & E. Bar

100 p.m.
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matozoa were not present in the epididy-

mis.

Differentiation of testicular hypoplasia

from atrophy is difficult. In the absence of

appropiate history, as in the present case,

it is impossible. A history of antler devel-

opment is most important. In cervids, fail-

ure to shed antler velvet has been attrib-

uted to lack of testosterone (Taylor et al.,

1964; Robinson et al., 1967). In cases of

testicular atrophy and of bilateral hypo-

gonadism, retention of antler velvet have

been reported (Taylor et a!., 1964; Rob-

inson et al. , 1967; DeMartini and Connol-

ly, 1975), but antler abnormalities have

been described only in some cases of tes-

ticular atrophy (Taylor et al. , 1964; Rob-

inson et at. , 1967). If the animal had ab-

normal antlers every year since puberty,

the testicular changes are probably due to

hypoplasia (Robinson et al., 1967). How-

ever, if the animal had previous antler

growth and shedding, this shows and ac-

tive testicular participation with waxing

and waning androgen, and the testicular

lesion is probably atrophy.

In cervids with testicular atrophy the

epididymus was relatively large compared

to the testes (Taylor et al., 1964; De-

Martini and Connolly, 1975); atrophied

testes were less than one half of the length

and diameter of normal testes, but their

proportional shapes had been retained

(Taylor et al., 1964). These characteristics

are similar to those seen in our case. His-

tologically, a subtantial reduction, or ab-

sence, of germinal epithelium and absence

of spermatozoa have been described in

testicular atrophy (Taylor et al., 1964;

DeMartini and Connolly, 1975). However,

in testicular atrophy the parenchyma is re-

placed by connective tissue (DeMartini

and Connol!y, 1975), while in hypogonad-

ism only a thickening of the interstitial tis-
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sue has been observed (Taylor et al.,

1964).

Possible etiologies of hypoorchidism in-

dude an inflammatory process, a vascular

obstruction and a toxicity or congenital hy-

poplasia. An infectious or inflammatory

process was excluded in our case due to

lack of an inflammatory infiltrate or conec-

tive tissue replacement (Taylor et al., 1964;

DeMartini and Connolly, 1975). Vascular

obstruction is characterized by a testicular

infarct (DeMartini and Connolly, 1975). In

white-tailed deer antler abnormalities as-

sociated with bilateral hypogonadism were

attributed to a plant toxicity. This condi-

tion was present in a specific geographical

area and had a high incidence (Taylor et

al., 1964; Robinson et al, 1967). However,

the present case involved a single animal,

and the owner had not previously ob-

served similarly affected animals.

Since hypogonadism was bilateral, sym-

metrical and with normal anatomical re-

lationships in the present case, this mdi-

cates a possible genetic defect. In domes-

tic cattle (Bongso et al., 1981) and sheep

(Bruere et al., 1969; Bruere, 1970) bilat-

eral testicular hypoplasia has been related

to chromosomal alterations. A chromo-

somal study could not be performed in the

present case because only formaJin fixed

tissue samples were available. However,

the clinical and pathological changes were

similar to Klinefelter’s syndrome in hu-

mans, which is characterized by sterility,

microorchidism and gynaecomastia (Fer-

guson-Smith and Glasg, 1958; Dunn et al.,

1980). The histopathological characteris-

tics of this syndrome are lack of spermato-

genesis (Bruere et al., 1969; Logue et al.,

1979), hyalinization and the presence of

ghost tubules (Ferguson-Smith and Glasg,

1958), and the presence of few Sertoli

cells and a normal number of Leydig cells

(Bruere et al. , 1969; Dunn et al., 1980).
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