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Abstract---Eight samples of accessory sex glands of donkey were
used to compare between the immature and mature donkey. The
morphological parameters were involved position, relation, shape,
length, width, and weight of each gland. The results of in immature
and mature donkey the ampulla of ductus deferens were spindle
shape strcture of ends part of ductus deferens, located dorsaly to the
urinary bladder and opened into ejaculatory duct, in immature
measured 1.85+0.04cm, 3.81+0.18mm and 0.96+0.02g and in mature
measured 7.57+0.01cm,5.67£0.21mm, and 6.87+0.02g in lenghth,
width and weight respectively. Vesicular gland of immature donkey
was small size located laterally to the ejaculatory duct and cranillay
to the prostate gland, while in mature was larger elongated gland
extended more laterlly to the body of urinary bladder, in immature
measured 2.13+0.03cm, 3.96+£0.08mm, 1.28+0.08g and in mature
donkey measured 7.97+0.09 cm, 5.76x0.30 mm, 7.53+0.10g in
length, width and weight respectively. Prostate of immature was dark
brown in color, small bilobed gland, located caudally to the vesicular
gland and laterally to the pelvic urthera, while in mature donkey was
very dark brown, and large bilobed gland, it was measured
1.76%£0.19cm, 3.51#0.20mm, 3.17+0.10g and in mature measured
2.90£0.01cm, 7.88+0.26mm and 6.401£0.20g in length, width and
weight respectively. Bulbourethral gland of immature donkey was
dark brown, slightly large bilobed gland, located caudally to the
prostate, laterally to the pelvic urthera and cranillay to the crura of
penis, measured 1.02+0.04cm, 4.42+0.13mm, and 3.97+0.21g length,
width and weight respectively, in mature was redish-brown, very large
bilobed gland and was measured 2.94+0.0lcm, 7.21+0.31mm,
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7.02£0.19g .The statistical analysis revealed singnificant deferernces
between the length, width and weight of theses glands in mature and
those of immature donkey.

Keywords---accessory gland, ampulla, prostate, vesicular gland,
bulbourethral gland, donkey.

Introduction

Donkey is a domestic animal in the equine species. It is from the African wild
animals, Equus africans, and used as a numerous jobs as animal working for at
least 5000 years (Al-Gharban, 2017; Britannica, 2021). The donkey as a
herbivores species animals has many benefits, donkey milk has been used in as a
food sources around for thousands of years and become common recently
especially in many country of Europe (lisabetta et al., 2012). In mammals the
accessory sex glands are revealed variety in numbers, position and dimension
(Kumarasamy et al., 2022). The size and texture of each gland are difference
according the physiological statue, in the bull and the stallion, the prostate and
ampulla of ductus deferens and vesicular glands are easily readily detected by
rectal palpation, the bulbourethral glands, although present, are quite difficult to
palpate per rectum. In large boars, rectal examination is potentially feasible, but
digital examination of smaller boars will only enable palpation of the
bulbourethral glands. In smaller dogs, digital examination of the prostate is
possible (Michael McGowan (2019). The ampulla, prostate gland and
bulbourethral glands are recorded in ram, red sokoto buck and one-humped. The
prostate glands are consisted of only disseminated or scattered parts extending
along the pelvic urethra in uda ram, red sokoto buck, while prostate glands in
one-humped camel is the largest accessory sex gland which situated on the
dorsolateral aspect of the pelvic urethra above the ischial arch with a thick inter
glandular septum between them and it is almond in shape. On the other hand,
the vesicular gland is absent in one-humped camel and more pronounced
(Largest, markedly lobulated and dark-greyed in color) in the uda ram and red
sokoto buck (Mahmud et al.,, 2016). Ampulla of ductus, seminal vesicle and
bulbourethral glands are observed in ram (Ovis aris) and buck (Caprus hircus) by
Khalaf (2009 and 2010) it presents as a paired in number and well developed,
while prostate gland has only disseminated part which embedded in pelvic
urethral wall and absent the body of gland (Mohammed and Doohi, 2017) . In
monkey (Macaca radiata), the seminal vesicles appeared pyramidal shape and is
the largest gland that is located over the urinary bladder (Prakash et al., 2009).
In Gazella subgutturosa the accessory sex glands are consisted three pairs that
grouped around the pelvic urethra include; Ampulla of vas deferens, seminal
vesicles glands and bulbourethral glands and one single the prostate gland. The
seminal vesicle glands are markedly lobulated, irregular in shape, which located
at the caudo-dorsal aspect near to the neck of urinary bladder. The bulbourethral
glands are paired consist of right and left bulbs or irregular oval-shaped lobes,
located at the caudal part of the pelvic urethra closely related to the root of the
penis (Mohammed and Doohi, 2017).The current study was aimed to investigate
the main differences between the accessory sex glands of immature and mature
local breed male donkey.
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Materials and Methods
Animals' preparation

A total of eight samples of accessory sex glands of local breed donkey were used
allocated into two equal groups (immature and mature) (four each) were used for
this study. The animals of study were obtained from department of anatomy and
histology at college of veterinary medicine/University of Baghdad. The samples of
accessory sex glands were removed from the cadaver, washed up with tap. The
morphological parameters of the study involved position, relation, shape, length,
width, and weight of each gland in immature and mature animal (Dohi, 2017;
Hussan 2021; Al-Falahi et al., 2017; Dawood et al., 2020). The length and width
were estimated by digital caliber, weight was estimated by digital balance and the
volume was estimated by the water displacement. The images were photographed
by digital camera.

Statistical analysis

Data were expressed as mean * standard error. Statistical analysis was carried
out on the load-bearing data using two-way analysis of variance and the least
significant difference. p<0.05 was considered as statistical significance
differences.

Results

The anatomical result showed that in immature and mature male donkey the
accessory sex glands of reproductive system invoveled ampulla of ductus
deferens, vesicular gland, prostate gland, and bulbourethral glands (Fig.1 and 2).

Ampula of ductus deferens

The amulla of ductus deferens of immature donkey was a dillated end parts of
the ductus deferens at the end part of pevic cavity in the genital fold, located
bilateral to thel urinary bladder and opened into ejaculatory duct, appeared as
spindle shape had white — creamy in colour (Fig.1, 3 and 4). It was measured
(1.85£0.04cm) in length, (3.81+0.18mm) in width , and (0.96%0.02) in weight. In
mature donkey the ampulla of ductus deferens was similar that in immarure
male donkey in position, colore, but differed in anatomical parameters (Fig.2 and
4). It was measured (7.571£0.01cm) in length, (5.67+£0.21mm) in diameter , and
(7.87+0.02g) in weight. The statistical analysis revealed singnificant deferernces
between the length, width and weight of mature and those of immature donkey
(Tab.1, 2 and 3).

Vesicular glands

Vesicular glands of immature male donkey was white in color, small size bilobed
gland, located laterally to body of the urinary bladder, laterally to the ejaculatory
duct and cranillay to the prostate gland. It was opened into the lumen of
ejaculatrory duct. It was measured (2.13£0.03cm) in length, (3.96£0.08mm) in
width, and (1.28+0.08g) in weight. In mature male donkey the vesicular gland
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was pinkish in color, large elongated lobulated gland, it was extended more
laterlly to the body of urinary bladder, cranillay to the prostate gland (Fig.2 and
4). It was measured (7.97£0.09 cm) in length, (5.76+0.30 mm) in diameter, and
(7.53%£0.10g) in weight. The statistical analysis revealed singnificant deferernces
between the length, width and weight of mature and those of immature donkey
(Tab.1, 2 and 3).

Prostate

Prostate gland of immature male donkey was dark brown in color, slightly small
had semicircular bilobed gland (body) and lack of diseminate part. It was located
caudally to the vesicular gland, laterally to the pelvic urthera, cranillay to the
bulbouretharl glands and opened into pelvic urtheras (Fig.1, 3 and 5). It was
measured (1.76£0.19cm) in length, (3.51+0.20 mm) in width , and (3.17+0.10g) in
weight. Prostate gland of mature male donkey was very dark brown in color, very
large bilobed gland (Body) without dissiminate part, located caudally to the
vesicular gland, laterally to the pelvic urthera, cranillay to the bulbouretharl
glands (Fig.2 and 4). It was measured (2.90+0.01cm) in length, (7.88+0.26mm) in
diameter , and (6.40+0.20g) in weight. The statistical analysis revealed
singnificant deferernces between the length, width and weight of mature and
those of immature donkey (Tab.1, 2 and 3).

Bulbourethral gland

Bulbourethral gland of immature male donkey was dark brown in color, apperead
slightly large bilobed gland. It was located caudally to the prostate gland, laterally
to the pelvic urthera, cranillay to the crura of penis and opened into pelvic
urtheras (Fig.1, 3 and 6). It was measured (1.02£0.04cm) in length,
(4.42+0.13mm) in width , and (3.97+0.21g) in weight. Bulbourethral gland of
mature male donkey was redish-brown in color, very large bilobed gland,
surrounded and skeletal muscle. It was located caudally to the prostate gland,
laterally to the pelvic urethra, cranially to the crura of penis (Fig.2 and 4). It was
measured (2.94+0.01lcm in length, (7.21£0.31mm) in diameter, and (7.02+0.19g)
in weight. The statistical analysis revealed singnificant deferernces between the
length, width and weight of mature and those of immature donkey (Tab.1, 2 and
3).

Table (1) shows lengths of accessory sex glands in immature and mature male

donkey
Length/cm immature mature LSD
Mean+SE MeantSE
Ampulla 1.85£0.04 A a 7.57+0.01 A b 1.72
Vesicular gland 2.13+0.03 A a 7.97+0.09 A b 2.84
prostate gland 1.76x0.19 A a 2.90+0.01 Bb 1.14
bulbourethral gland 1.0210.04 B a 2.94+0.01 Bb 1.62
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¢ Different capital litters represents significant differences between glands at 0.05

e Similar capital litters represents no significant differences between glands at
0.05

¢ Different small litters represents significant differences between periods at 0.05

e Similar small litters represents no significant differences between periods at
0.05

Table (2) shows widths of accessory sex glands in immature and mature male

donkey
Width/mm immature mature LSD
Mean+SE MeantSE
Ampulla 3.81+0.18 A a 5.67+0.21 A b 0.86
Vesicular gland 3.96x0.08 A a 5.76x0.30 A b 1.8
prostate gland 3.51+0.20 A a 7.8840.26 B b 4.37
bulbourethral gland 4.42+0.13 B a 7.21+0.31 Bb 2.79

¢ Different capital litters represents significant differences between glands at 0.05

e Similar capital litters represents no significant differences between glands at
0.05

¢ Different small litters represents significant differences between periods at 0.05

e Similar small litters represents no significant differences between periods at
0.05

Table (3) Shows weights of accessory sex glands in immature and mature male

donkey
Weight/g Immature Mature LSD
Ampulla 0.96£0.02 A a 6.87+t0.02 A b 1.91
Vesicular gland 1.28#0.08 A a 7.53£0.10 B b 2.25
prostate gland 3.1720.10 B a 6.40+0.20 C b 3.23
bulbourethral gland 3.97+0.21 B a 7.02+0.19Cb 3.05

e Different capital litters represents significant differences between glands at
0.05.

e Similar capital litters represents no significant differences between glands at
0.05.

« Different small litters represents significant differences between periods at 0.05.

e Similar small litters represents no significant differences between periods at
0.05.

Discussion

The current study revealed full numbers of accessory sex glands found in local
breed donkey that involved ampulla of ductus deferens, vesicular gland, body of
prostate gland and bulbourethral glands such results are similar to those
recorded in stallion by Davies (2003), Dascanio and McCue (2014) and in Gazella
by Mohammed and Doohi (2017) that recorded that the accessory sex glands are
ampulla of vas deferens, seminal vesicles glands and bulbourethral glands and
prostate gland. Also in bull Hassan (2021) has recorded four pairs of accessory
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sex glands surrounded the pelvic urethras that are ampulla of vas deferens,
vesicular glands, prostate gland and bulbourethral glands. the current study
suggest that the full numbers of accessory sex glands presents in no seasonally
breeding species which their females have monthly reproductive cyclic usually
and meeting, such animal required furthermore gland to produce adequate
amount of seminal plasma. Incomplete number of accessory sex glands is
recorded in other mammalian species such the ocelot (Leopardus pardalis) which
contained only the prostate and bulbourethral glands (Machado et al., 2020).
However (Mahmud et al., 2016) in ram, red sokoto buck and one-humped
recorded that the accessory glands composed of three glands that the ampulla,
prostate and bulbourethral glands (Khalaf, 2009) recorded in ram (Ovis aris) and
buck (Caprus hircus) only the ampulla of ductus, seminal vesicle and
bulbourethral glands. In canine and feline species the number of accessory sex
gland was the fewer which recorded only the ampulla of ductus deferens and
prostate glands (Abood et al.,, 2019; Ozkadif et al., 2009; Johnston,2001;
Dimitrov et al., 2010; Dyce et al., 2009). Also in monkey there are the ampulla
and prostate (de Siqueira et al., 2018). Our result showed that the shape,
position and relation of the ampulla of ductus deferens is similar to those
recorded in other mammals especially it well developed in dog (Budras, 2010), in
tom cat (Abood et al.,2019), in male indigenous gazelle (Gazella subgutturosa)
(Mohammed and Doohi 2017), in monkey (Ramos, 1979), in Marca’s marmoset
(Mico marcai), (de Siqueira et al., 2018), in bull (Hassan, 2021), in ram, red
sokoto buck and one-humped camel bull (Mahmud et al., 2016), in ram (Ovis
aris) and buck (Caprus hircus) (Khalaf, 2009), in camel, while absents of ampulla
is recorded by cats and boar (Frandson et al, 2009; Dyce et al., 2009). The
current study suggest that the ampulla is first gland the add it's part of the
seminal plasma with significant differences between the dimensions of the adult
and immature, the dimensions of ampulla of current study were lower those
recoded in Gazella by Mohammed and Doohi (2017), in bull Hassan (2021) and in
one humped camel (Mahmud et al., 2016). While the dimension of ampulla in
ram was lower than those recoded in ram and buck (Khalaf, 2009), these
difference always belonged species difference.

Our study revealed that the vesicular glands of immature and mature male
donkey were elongated bilateteral apperantly lobulated glands, located laterally to
the urinary bladder, this result similar to those reports by Colville and Bassert
(2002) in tomcat and dogs, Mahmud et al., 2016) in ram and buck, and Nissar et
al. (2012) in Boar. Meanwhile Smith et al. (2008) in camel, Khalaf (2009),
Youngquist and Threlfall (2007), Gofur (2015) in small ruminants, and Budras et
al. (2003) in stallion they reported that the glands are located dorsolateral for
urinary bladder, the current study suggests that differences in position of lobe of
vesicular gland could be related with status of fullness or empty of urinary
bladder. On the other hand, our study revealed that the vesicular gland is the
largest sex accessory gland, it was similarly to those reported by Amrozi et al
(2012), Sohn and Kimura (2012) in Deers, Rahman et al. (2010), Turman and
Rich (2010) and Adhikary et al.(2015) in camel, such result suggest that the
gland is participate with the largest volume of seminal plasma that add to the
ejaculatory duct.
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The prostate gland in local breed donkey had semicircular shape laterally
attached to the pelvic urethra and caudally to the seminal vesicle, such result
similar those mentioned in red fox by Ozkadif et al (2009), in tomcat (Dimitrov et
al., 2010b; Dyce et al., 2009; Abood et al., 2019) and in stallion, (Davies, 2003;
Dascanio and McCue, 2014) and current result dissimilar that observed in dog by
Mantis (2008), Smith, (2008), Evans and De Lahunta (2013) whom revealed that
the prostate in dog has dorsal to pelvic urethra and related with rectum,
moreover, the prostate gland in monkey has conical shape, its base in contact
with the trigone of the bladder (Prakash et al., 2009). On the other hand in local
breed donkey the prostate had stable position, so this result disagrre with reports
of Marty et al., (2003) and Manuel and Francisca (2019, Smith (2008), Evans,
and De Lahunta, (2013) whom mentioned that in male dogs, the prostate glands
is seen in the pelvic region, while in mature dogs will become abdominal as the
prostate enlarges in older dogs. The current study showed that the prostate of
local breed donkey was without disseminate part, such result is similar some
mammals species such as horse (Dyce et al.,, 2009), tomcat (Abood et al., 2019),
and current result dissimilar prostate of ram, buck and camel at which gland is
consisted of only disseminate parts which extending along the pelvic urethra
(Khalaf, 2009; Farooqui, 2004; Gofur, 2015), in one-humped camel the prostate
gland it is the largest accessory sex gland consisted of a dorsal body and ventral
disseminate part overlying the prostatic urethra (Mahmud et al., 2016), while in
adult bull the prostate has body and disseminate part (Hassan, 2021; Adhikary
et al., 2015) , the prostate gland of gazelle is consisted of disseminated part only
(Mohammed and Doohi 2017).There significant differences between the
dimensions of adult prostate and those in immature, the dimension of prostate in
adult donkey similar that recorded by Hassan (2021) in bull which showed lower
dimensions, while the prostate gland in stallion is larger (5-8 cm) in long, (2-3
cm) in wide and (1-2 cm) thick (Davies, 2003; Dascanio and McCue, 2014).

The current study revealed that the bulbourethral glands are paired gland
present in donkey as to those records by Gofur (2015), Khalaf, 2010), Sohn and
Kimura, (2012) in deers, Cunningham (2002) in bull, Mahmud et al. (2016) in
camel, Badia et al. (2006b) and Bonet et al. (2013) in boar, McEntee (2012) in
stallion, and Dimitrov and Russenov, ( 2006) in cat, all above authors mentioned
that the bulbourethral glands in all domestic mammalian species except the dog.
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Figure 1: Macrophotograph of immature male reproductive
system (Donkey) shows: testis (T), ductus deferens (Yellow
arrows), ampulla of ductus deferens (Red arrows), vesicular
glands (S), prostate (P), bulbourethral gland (B) and penis (P).

Figure 2: Macrophotograph of mature male reproductive system
(Donkey) shows: testis (T), ductus deferens (Yellow arrows),
ampulla of ductus deferens (Red arrows), pelvic urethra (Pu),
vesicular glands (black arrows), prostate (P), and bulbourethral
gland (B).




Figure 3: Macrophotograph of immature accessary sex glands
(Donkey) shows: ductus deferens (black arrows), ampulla of ductus
deferens (Red arrows), vesicular glands (S), ejaculatory duct (E),
prostate (P), and bulbourethral gland (B).

Figure 4: Macrophotograph of ampulla of ductus deferens
(immature donkey) shows: right ampulla (R), left ampulla of ductus
deferens (L), right vesicular glands (Black arrow), left vesicular
glands (Red arrow), ejaculatory duct (E).
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Figure 5: Macrophotograph of prostate (immature donkey) shows:
right lobe of prostate (R), left lobe of prostate (L) and pelvic urethra
(P).

Figure 6: Macrophotograph of prostate and bulbourethral glands
(immature donkey) shows: right lobe of prostate (Black arrow), left
lobe of prostate (blue arrow), pelvic urethra (P), right lobe of
bulbourethral gland (R), left lobe of bulbourethral gland (L), and
crura of penis (sterisks)
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Figure 7: Macrophotograph of mature male accessary gland (Donkey) shows
urinary bladder (U), ampulla of ductus deferens (Red arrows), ejaculatory duct
(E), vesicular glands (S), prostate (P), pelvic urethra (Pu), and bulbourethral
gland (B).




