Pathological findings in the bulbourethral glands of bulls
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SUMMARY: The bulhourethral glands of 323 Bos indicus or B. indicus crossbred bulls more
than 112 years old were examined in an abattoir study. Bulbourethral adenitis was diagnosed
grossly and confirmed by histological examination in 4 (1.2%). Unilateral chronic interstitial
inflammation was seen in 2 cases; one of these was associated with a degenerative-type
seminal vesiculitis. In the others adenitis was bhilateral; in one case it was associated with
a concretion and foreign {plant} material in the principal duct of the left bulbourethral gland;
in the other bilateral case, numerous calculi were present and microscopically, a chronic
active and diffuse inflammation was observed. Chemical analysis of the calculi showed
calcium oxafate and tricaicium phosphate to be the most important components.
Corynebacterium spp was isolated from the lesion with multiple calculi but attempts to
isolate Chlamydia spp, Mycoplasma spp and Brucella abortus from the 4 adenitis cases
were unsuccessful. Congenital abnormalities such as glandular fusion {2.2%) or unilateral
aplasia (0.6%} were also observed. Cysts were the most common finding (19.2%), and duct
dilation was frequent (7.1%). The significance of these findings in relation to fertility is

considered.
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Introduction

The gross anatomy and histology of the accessory sex glands
(ASG) of bulls (ampullae, seminal vesicles, prostate, and bul-
bourethral glands) has been reviewed (Blom and Christensen
1947; Mann ef af 1949; Trautmann and Fiebiger 1957; Trotter
1659; Banks 1981; Dellmann and Wrobel 1981).

The bulbourethral glands (B(G) or Cowpers glands are paired
and ovoid and are located on either side of the pelvic urethra
cranial to the ischiatic arch. They are covered by a thick
fibrous capsule and the bulbocavernous muscle (Blom and
Christensen 1947; Dellmann and Wrobel 1981). At the time
of ejaculation, secretions from the ASG blend into the seminal
plasma which comstitutes 64 to 70% of the ejaculate; 31 to
32% comes from the prostate and B(G (Seidel and Foote 1970).
The mucous-proteinaceous secretion produced by the BG clears
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the urethra during the ejaculatory stage (Banks 1981; Dellmann
and Wrobel 1981) and it is the most important component of
the first fraction of -the g¢jaculate. Abnormalitics of the BG
may therefore compromise bull fertility.

There are few publications concerning the pathology of the
BG (Weis 1964) and most described lesions are histological
only (McEntee and Olafson 1953; Kanagawa 1961; Nobel ef
af 1961; Ball et ol 1964; 1968; Carroll ef al 1968; Todorovic
and Petrovic 1985; Deschamps et al 1987). Grossly, bulbour-
ethral adenitis was an uncommon finding in one abattoir
survey (Bagshaw and Ladds 1974a) or was not seen (Blom
and Christensen 1947).

The purpose of this paper is to report some unusual findings
in the BG of bulls.

Materials and Methods

The BG of 323 Bos indicus or B. indicus crossbred bulls
slaughtered at 2 abattoirs in Townsville, were collected and
examined. The bulls originated from different herds and the
reproductive histories were unknown. The approximate ages
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of bulls were estimated from the teeth at slaughter (Bellenger
1971; Ladds ef af 1973) and bulls were grouped in 3 categories:
young (1% to 3% vears), adult (4 to 7 years) and old (>7
years).

Collection of specimens and gross examination were done
as previously described (Bagshaw and Ladds 1974a; Ladds
1980). Because many BG were damaged at the abattoirs as a
result of routine slaughtering procedures, they were discarded
and only the intact glands were examined. All vistble abnor-
malities were tabulated and where appropriate, blocks were
fixed in Bouin’s fluid for microscopy. Histological seciions
were stained with haematoxylin and eosin, and special stains
when necessary. Glandular cavities greater than 4 mm in
diameter were recorded as cysts and dilations of the excretory
ducts greater than 2 mm in diameter were recorded as duct
dilations (Bagshaw and Ladds 1974a). Congenital abnormal-
ities were also recorded. Samples with gross pathology, dif-
fereni from that mentioned above, were collected for micro-
biological studies. Attempts were made to isolate acrobic and
microaerophilic bacteria by standard procedures, Brucella
aborius by selective media (Farrel 1974}, Mycoplasma Spp
using solid media (Freund et af 1979 or broth (Etheridge et
al 1979), Chlamydiz spp by inoculation of embryonated eggs
and cell culture in buffalo green monkey cells (Hobson ef al
1982),

Using the SPSS program (Nie et af 1975), statistical analysis
of some findings such as glandular fusion, cysts and duct
dilation, were performed to determine any age and/or side
effects,

Results

The principal findings in the BG of 323 bulls are summarised
in Table 1. Normal glands were seen to be compact on the
cut surface, grey-brown in colour and somewhat dry. Bul-
bourethral adenitis (BA) was grossly diagnosed and histolog-
jcally confirmed in 4 bulls (1.2%); it was felt that 2 of these
cases would have been clinically palpable by rectal examina-
tion. The ages of bulls with BA in 2 cases were 4 to 5 years
and in the others >9 years old.

Attempts to isolate Chlamydia spp, Mycoplasma spp, and
Brucefla abortus from the 4 BA Cases were unsuccessful. A
Gram positive Coryneiform bacillus was isolated from one
sample. The organism produced smafl (0.6 mm) non-haemo-
Iytic grey opaque colonies on blood agar ‘after 48 hr under
aerobic incubation and was largely unreactive in a range of
hiochemical tests. On the basis of its colonial and cellular
maorphology and biochemical properties the organism was
confined to the genus Corynebacterium (Cottral 1978).

The gross pathology and histological findings are given:

Case 1: The left BG in this 4-year-od bull was increased in
size and on cross section a white-grey concretion, 3 x 5 mm
in size, was attached to a filamentous black foreign body with
an irregular surface. It was located in the glandular duct and
was directed towards the urethral lumen. This foreign body
measured 1 mm in width and 40 mm in length (Figure 1).
The right BG contained a cyst, 5 x 6 mm in size. Microscop-
ically, the most striking change was a severe periductal reaction

with predominantly plasma cell infiltration, histiocytes and
increased fibrous tissue. Hyperplastic epithelial change with
scattered neutrophilic infiltration and subepithelial plasma cells
were commonly found in ducts. Acinar compressive atrophy
was also observed. The foreign body was attached to the wall
of the duct; it transmitted polarized light and its structure was
typical of a plant fibre (Figure 2). Less severe periductal
interstitial inflammation was seen in the right BG; the cyst
was lined by cuboidal epithelium. Severe chronic bilateral
interstitial periductal bulbourethral adenitis was diagnosed.
Case 2: The left BG from a 9-year-old bull contained a grey
focal area of fibrosis, 8 mm in diameter, associated with cysts.
Histologically the left BG showed focal fibrosis, with many
atrophic acini and a moderate accumulation of plasma cells
and histiocytes. Some glandular acini were dilated with re-
tained secretion in the lumen, which was lined by flat cuboidal

| ]
|
"
| ]
[ ]
[ 4
|
‘.

Figure 1. Plani material in duct of bulbourethral gland {large
arrow). Note associated multiple soft cancretions (small arrow)
and duct dilation. Scale is in mm.
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Figure 2. Photornicrograph of intraductal plant material {arrow)
in bulbourethral gland shown in Figure 1. Some secretion is
adherent to the foreign body and there is epithelial hyperplasia
but little inflammation.

TABLE 1
Summary of lesions in the bulbourethral glands of 323 bulls
Item Age Group (No.) Lesion (%)
Young Adult Old ND* Bilateral Left Right Totals
(52} {196) (64) (11 : 323
Adenitis — 2 2 — 2 2 — 413
Lithiasis — — 2 - 1 — 1 2( 086}
Foreign body — - 1 — — 1 — 1(0.3
Aplasia — 1 1 - — — 2 2 ( 0.6
Fusion 1 5 1 — — — — 7(21)
Cysts 13 3z 14 2 a3a° 11 11 61 (19.2)
Duct dilation 2 19 2 — 17° 3 3 23(71)

*ND: Not determined
a: No significant differences (P > 0.05) were seen between age groups in the Chi-square test.
b: Significant differences (P < 0.05) in the Chi-square test were present between the bilateral, as compared with unilateral condition.
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epithelinm, The right BG showed some acinar degeneration
with epithelial metaplasia, retained secretion and dilation;
however, no inflammatory response was seen. In this case
also, the seminal vesicles were affected by a degenerative
inflammatory condition (Galloway 1964). The diagnosis was
unilateral focal chronic bulbourethral adenitis associated with
bilateral degnerative seminal vesiculitis.

Case 3: Both BG in this old (> 9 year) bull were increased
in size. On the cut surface multiple cysts and bilateral calculi
were obvious. Two conspicuous calculi in the right BG were
white-grey in colour and had a rough-porous surface (Figure
3). Their weights and measurements were 4.2 g and 20 x 17
% 15 mm; and 1.7 g and 22 x 6 x 9 mm, respectively. Two
other small calculi (2 x 3 mm) were also noted and a further
3 caleuli 2 x 2 mm) were present in the left BG. Chemical
analysis of calculi revealed their content as calcium oxalate
(35%), and tricalcium phosphate (61%).

Histologically, severe periductal inflammation was noted
with plasma cells especially, but also scattered histiocytes and
neutrophils being present. Associated acinar atrophy and loss
of normal glandular structure were features in many areas
(Figure 4). Duct epithelium was sometimes hyperplastic and
obvious papillary projections contained clumps of plasma
cells. The cavity in which the calculi were located was lined
by byperplastic folded epithelium with intraluminal neutro-
phils. Subepithelial plasma cell accumulation was marked and
the wall was surrounded by fibrous tissue. Intraluminal mi-
croconcretions, pink in colour, were also observed. PAS-
positive retained secretion was found in some dilated acini
which were lined by low cuboidal epithelium. Small Gram-
positive bacilli which tended to clump or form chains were
seen among inflammatory exudate in the lumens of some
ducts. Chronic active diffuse bilateral bulbourethral adenitis
associated with lithiasis was diagnosed.

Case 4: The left BG of this 5-year-old bull was pale in
colour and soft in consistency. Its size was smalier than the
opposite BG which contained a cyst 6 x 6 mm in size. Mic-
roscopically, the left BG had atrophic acini with low cuboidal
epithelium, and periductal and interstitial fibrosis with scat-

-tered plasma cell and eosinophil infiltration. Focal mild left
interstitial bulbourethral adenitis was diagnosed.

Other Cases: Developmental abnormalities were found in
some cases. These included glandular fusion in 7 bulls (2.2%),
and unilateral aplasia (right side) in 2 animals {0.6%0); no
statistical difference in the occurrence of these defects attrib-
utable to age could be demonstrated. Histologically, the glan-
dular structures were normal except in one case in which
multiple bilateral cysts were associated with glandular fusion.
These cysts were lined by low cuboidal epithelium. Mucopro-
teinaceous material which distended the acini was noted and
there was increased fibrous tissue in the interseptal wall.

Glandular cyst formation was the most common finding,
being present in 61 bulls (19.2%) and again no statistical
difference could be attributed to age. The condition was most
frequently bilateral (Figure 5) (P < 0.05} and in unilateral
cases there was about equal involvement of either side. His-
tologically, the cysts were lined by low cuboidal epithelium
with PAS-positive secretion in the lumen. In some cysts, the
wall was surrounded by increased fibrous tissue.

Duct dilation was observed in 23 bulls (7.1%) and again
no age effect could be demonstrated. Such dilation was more
often bilateral than unilateral (P < 0.05) but the frequency
of dilation in either case was the same. Histologically, normal
high columnar or transitional epithelium lined the ducts.

Discussion

Because the BG are normally covered by the bulbocavernous
muscle, they are not palpable on rectal examination (Blom
and Christensen 1947). Clinical detection of enlarged BG has,
however, been reported (Chenoweth and Osborne 1978). Ab-
normalities of the BG were not found by clinical or post-
mortem studies in an important survey in Denmark (Blom
and Christensen 1947). Our finding of BA in 4 bulls (1.2%)
was somewhat higher than that reported by Bagshaw and
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Figure 3. Cross section of enlarged bulbourethral gland in Case
3, Nole large and small concretions (arrows), which micro-
scopically were associated with chronic inflammation.
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Figure 4. Photomicrograph of bulbourethral gland shown in
Figure 3. Note marked periductal mononuctear cell infiltration,
increased fibrosis and acinar atrophy.
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Figure 5. Cross section of both bulbourethral glands, urethra

{arrow) and surrounding caverncus muscle. Note bilateral cyst
formation in gland parenchyma.
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Ladds {1974a) who noted this condition in 0.2% of 521 slaugh-
tered bulls. Chenoweth and Osborne (1978) were able to dem-
onstrate enlarged BG associated with a pain reaction in 2 of
702 {(0.3%) bulls examined clinically; their finding is in close
agreement with our estimation that 2 of 4 BA cases described
here could have been demonstrated by rectal examination.

When only histological studies were considered as the basis
for detecting inflammation, the occurrence of lesions was
higher in other investigations than found here (Kanagawa
1961; Ball er al 1964, 1968; Carroll ef al 1968; Bagshaw and
Ladds 1974a; Todorovic and Petrovic 1985).

The association of BA with inflammation in other ASG as
seen in Case 2 (bilateral degenerative seminal vesiculitis) in
the present study has been reported in other studies on seminal
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vesiculitis. Thus Ball ef @/ (1964) mentioned BA in 2 of 14
affected bulls, and Ball ef af (1968) noted BA in 11 of 72
voung bulls in which the seminal vesiculitis syndrome was
studied. Similarly BA was noted by Carroll ef af (1968) in 3
of 10 bulls, and by Bachmann (1976) in 1 of 10 bulls with
seminal vesiculitis. Bagshaw and Ladds (1974a) reported BA
in 4 of the 17 bulls with chronic interstitial seminal vesiculitis
and in 4 of 30 other bulls which were affected with degen-
erative seminal vesiculitis such as in one case reported here.
In other studies, however, simultaneous BA. and seminal ves-
iculitis was not observed either grossly or microscopically
{Blom and Christensen 1947; Galloway 1964).

Various micro-organisms have been recovered from the BG.
These include alpha-haemolytic streptococci from one bull
with seminal vesiculitis (Galloway 1964), Mycobacterium par-
atuberculosis from 2 of 6 bulls with clinical paratuberculosis
(Larsen and Kopecky 1970), and Psendomonas geruginosa
from 2 of 12 old bulls from which the organism was also
isolated from other genital tissues (Zudilin et af 1981). Other
organisms such as Haemophiius somnus have also been iso-
tated from the BG of 1 of 31 normal bull genital tracts
(Humphrey et @l 1982). Additionally, Mycoplasma spp and
Ureaplasma spp have been recovered from 3 and 2 BG, re-
spectively, of 6 bulls with seminal excretion of those organisms
(Jurmanova ef af 1983). In our cases, no mycoplasmas were
isolated.

It is difficult to interpret the aetiological significance of our
isolation of Corynebacterium spp from the BG of bull No 3
in the present study and its association with adenitis and
lithiasis. Whether the organism was a primary or secondary
pathogen is not clear. Although Corynebacterium pyogenes
was the most common organism isolated from bull with sem-
inal vesiculitis (Blom and Christensen 1947, 1965; McEntee
1962; Galloway 1964; Bagshaw and Ladds 1974a) or from
semen (Hancock and Kelly 1948} no reference concerning this
organism in the BG of bulls, was found.

Concretions due to chronic inflammation or precipitation
of retained secretions are found in the seminal vesicle or
prostate and are composed principzally of organic component,
phosphates and carbonates (Ladds 1985). However, no ref-
erence to such concretions in the bovine BG was found. The
calculi observed in the present study were probably due to
prior inflammation in both cases; acute inflammation with
physiochemical change and crystal precipitation in the glan-
dular duct seems probable. Calcium oxalate and calcium phos-
phate — the main components of the concretions observed
here — are frequently seen in urinary calculi in ruminants
(Manning and Blaney 1986a, 1986b). Calcium oxalate is ex-
tremely insoluble and can precipitate when the urinary flow
is reduced (Manning and Blaney 1986b}.

Although foreign vegetable bodies such as thorns are often
found in the skin of animals and produce dermatitis (Jones
and Hunt 1983) it is difficult to explain the origin of the plant
material found in a BG of one bull in the present study. It
possibly ascended from the prepuce or distal urethra and thus
reached the pelvic urethra where the BG duct opens at the
margin of the mucosal fold which forms the ventral bq{der
of the process named the urogenital recess (Blom and Chris-
tensen 1947). This would seem a logical site for an ascending
foreign body to lodge. An alternative possibility, that the
foreign body resulted from transrectal migration or penetra-
tion direct from the perineal region, was discounted because
no lesion was seen surrounding the affected BG.

BA was hilateral in 2 cases and unilateral in the others
which is in agreement with one other report (Ball ef al 1968).
Recognition of BA only in adult and old bulls agreed with
the findings of Bagshaw and Ladds (1974a).

Our findings of congenital abnormalities in the BG, such
as unilateral aplasia and/or glandular fusion are in agreement
with those reported by others (Bagshaw and Ladds 1974a;
Saunders and Ladds 1978).

Cysts in BG were frequenily seen in our work. Whether
this condition could affect the fertility is unknown, however,
Blom and Christensen (1958) have noted that the fertility of
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a bull with a BG cyst was reduced even though the semen
quality was normal.

We can conclude that despite its deep location, disease of
the BG occurs and must be borne in mind when rectal ex-
amination is conducted in breeding bulls. It is always the
responsibility of the veterinarian to interpret the results of the
finding in terms of a diagnosis.
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