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Abstract 

Mouse deer (Tragulus javanicus) is one of endangered animals that are  
distributed in tropical forests of Southern Asia, including Java, Sumatera, and Borneo 
Islands. The mouse deer population is predicted to decrease, as a side effect of high 
conversion of their habitat into human needs land. However, conservation of this 
mouse deer is urgently required. Unfortunately, we still lack of scientific information 
relating to its reproductive system, including anatomical and morphological data. 
Understanding of the reproductive system is required in developing a suitable 
technology in mouse deer breeding. This technology will be applied in deer 
conservation and improvement of their population. The aim of this study was to 
characterize anatomy and morphometry of male reproductive organs of mouse deer. 
This study was conducted in Field Laboratory Unit of the Faculty of Veterinary 
Medicine, Bogor Agricultural University (IPB). Growing mouse deer aged 2 to 3 
years old and weighed 1.8-2.0 kg were used in this experiment. The reproductive 
organs of male mouse deer were observed, measured, weighed, and documented. 
The collected data were tabulated and analyzed descriptively as follow: Penis type 
of mouse deer was fibroelastic, length of testis was 12.33±2.89 mm and weigh was 
0.81±0.17 g, Vas deferens was 113±3.60 mm, Ampula was 17.33±2.87 mm, Vesicularis 
gland was 18.00±3.46 mm and 5.7±1.10 mm in dimension. The Mouse deer had 
gland bulbourethralis, with 8.26±1.02 mm in length and 0.86±0.04 g of weight, 
and length of its free penis of preputium was 58.33±10.41 mm. In conclusion, the 
male reproductive organ of mouse deer was similar to reproductive organ of other 
domestic livestocks, they had similarity in dimension of various organs, including 
primary organ (gonad or testis), accessories gland (ampula, gland vesicularis, and 
bulbourethralis prostate), channel part, which was consisted of epididymus, vas 
deferens and urethra, and also organ copulatoris or exterior organ, called penis. On 
the other hand, penis showed different characteristics from other livestock’s’ penis 
in its morphology. Their penis showed a clockwise turn spiral-like form, with the 
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number of rotations was two and a half and showed branch form, which the function 
was not yet known.
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Introduct�on

Mouse deer (Tragulus javanicus) �s the smallest rum�nant an�mals �n the world. 
Th�s an�mal �s only found �n trop�cal forests �n southern As�a, �nclud�ng the �slands of 
Java, Sumatra, and Kal�mantan. The populat�on of mouse deer �s thought to decl�ne 
due to hab�tat destruct�on and convers�on �nto agr�cultural uses and hunt�ng act�v�ty 
as well as the threat of predators that can prey on �t.

Natural  breed�ng of mouse deer �n capt�v�ty has not succeeded yet. Factors 
caus�ng the fa�lure of mouse deer breed�ng  �n capt�v�ty are  not known, but most 
l�kely �t �s caused by a lack of knowledge or  �nformat�on about the reproduct�ve 
b�ology of th�s an�mal.

Informat�on about the anatomy and morphometry of male mouse deer repro-
duct�ve organs has not been w�dely reported. Male reproduct�ve system �s an �m-
portant factor �n the success of an�mal breed�ng or an�mal reproduct�on technol-
ogy. Knowledge of such �nformat�on �s one of the �mportant and dec�s�ve factors 
�n ach�ev�ng the success of an�mal breed�ng  �n capt�v�ty. The purpose of th�s study 
was to exam�ne the anatomy and morphometry of the male mouse deer reproduc-
t�ve organs to support the an�mal breed�ng and reproduct�on for conservat�on and 
cult�vat�on.

Mater�als and Methods

Time and Location

Th�s study was conducted �n May and October 2009 at the F�eld Laboratory of 
Reproduct�ve Rehab�l�tat�on Un�t (URR), Department of Cl�n�c, Reproduct�on, and 
Pathology, Bogor Agr�cultural Un�vers�ty.

Materials
Three healthy and mature (had can�ne teeth) male mouse deer w�th body we�ght 

ranged 1.8-2.0 kg were used �n the exper�ment.

Measurement and Weighing of the Reproductive Organs
Th�s study used three male mouse deer that were not adapt and f�nally d�ed �n 

capt�v�ty. The dead an�mals were then prepared to obta�n the�r reproduct�ve organs. 
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These organs were cleaned from fat and la�d �n �ts or�g�nal pos�t�on �n the body. They 
were observed, documented, measured, and we�ghed and the data were tabulated 
and analyzed descr�pt�vely accord�ng to Toel�here (1993).

Testes. The length of the testes was measured by plac�ng a measur�ng tape at the 
end of the testes from one s�de to another w�th or w�thout the caput and cauda 
ep�d�dym�s. D�ameter of the testes was measured by us�ng a m�crocal�per at the 
largest part of the testes, and then we�ghed us�ng an analyt�cal balance.

Vas deferens. The length of the vas deferens was measured by plac�ng the measur�ng 
tape at the end of the cauda ep�d�dym�s, and the tape was then pulled unt�l �t reached 
the end before the enlargement of the vas deferens to the ampulla. Vas deferens 
d�ameter was measured by us�ng m�crocal�per before �t was we�ghed.

Ampulla of vas deferens. Ampulla of vas deferens length was measured from the 
�n�t�al enlargement of the vas deferens to the border w�th ves�cular�s gland. The 
d�ameter of ampulla was measured at the largest part before �t was we�ghed.
 
Vesicularis gland. The longest part of the ves�cular�s gland was cons�dered as the 
length, wh�le the shortest was cons�dered as the w�dth. D�ameter of the ves�cular�s 
gland was measured w�th a m�crocal�per. The two glands had been separated from 
the ma�n organ before they were we�ghed.

Prostate. Measurement of prostate length, d�ameter, and we�ght were s�m�lar to 
those of ves�cular�s gland.

Bulbourethralis (Couper). Measurements of bulbourethral�s were s�m�lar to those 
of ves�cular�s glands.

Penis. Measurements of total pen�s length was started from the base of the pen�s 
(the rad�x) up to the pen�s free end, and length measurement was also conducted for 
pen�s parts such as the pen�s glans and prepuce. D�ameter of the pen�s was measured 
at the largest part of the organ.

Data obta�ned from each measurement were tabulated and the average was 
calculated and analyzed descr�pt�vely.

Results and D�scuss�on

In general, parts of a male deer reproduct�ve organs were s�m�lar to those of 
other domest�c l�vestock; they were the pr�mary sex organs (male gonads or the 
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testes), complementary sex glands (the ampulla, the ves�cular�s gland, the prostate, 
and the bulbourethral�s), and channels cons�st�ng of the ep�d�dym�s, the vas deferens 
and the urethra, and the external gen�tal organs or copulator�s organ called the 
pen�s.

Testes. Male mouse deer had a pa�r of test�cles wh�ch were wrapped by the tun�ca 
albugen�a protected by the scrotum on the outs�de. The testes funct�ons to produce 
spermatozoa �n a process called spermatogenes�s and produces testosterone hormone 
�n the �nterst�t�al cells (Leyd�g) (Hafez & Hafez 2000; Toel�here 1987). Mouse deer 
testes length was 12.33 ± 2.89 mm, d�ameter was 8.20± 1.92 mm, and we�ght was 
0.81± 0.17 g  (Table 1).

Table 1  Morphometry of male mouse deer reproduct�ve organs

Organs Remarks Mouse Deer
Testes w�thout scrotum Length (mm) 12.33±2.89

D�ameter (mm) 8.20±1.92
We�ght (g) 0.81±0.17

Vas deferens Length (mm) 113±3.60
D�ameter (mm) 2.0
We�ght (g) 0.48±0.04

Ampulla Length (mm) 17.33±2.87
D�ameter (mm) 2.0
We�ght (g) 0.07±0.01

Ves�cular�s gland Length (mm) 18.00±3.46
D�ameter (mm) 5.73±1.10
We�ght (g) 0.29±0.09

Prostate (body) Length (mm) 17.33±2.52
D�ameter (mm) 6.53±0.06
We�ght (g) 0.43±0.07

Bulbourethral�s gland Length (mm) 8.27±1.02
D�ameter (mm) 5.47±0.85
We�ght (g) 0.86±0.04

Pen�s Total length (mm) 142.33±14.74  
Free-preput�um length (mm) 58.33±10.41  
Pen�s glans (mm) 44.33±2.08
D�ameter (mm) 4.0 
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Epididymis. The ep�d�dym�s �s a structure that �s elongated and t�ghtly attached to 
the test�s. The mouse deer ep�d�dym�s cons�sted of caput �n the anter�or, corpus �n 
the dorsal, and cauda ep�d�dym�s �n the poster�or.

Vas deferens. Vas deferens connected the ep�d�dym�s w�th the accessoryes glands, 
serves as a channel of transport of spermatozoa from the ep�d�dym�s to the ampulla. 
The length of the mouse deer vas deferens �n th�s study was 113 ± 3.60 mm wh�ch 
was shorter than that of t�mor deer (452.0 ± 0:44 mm) (Nalley 2006) or sheep (24 
cm) (Hafez 1987). 

Ampulla of vas deferens. Ampulla of vas deferens �s the magn�f�cat�on of the end 
of the vas deferens before ves�cular�s gland. The length of the mouse deer ampulla 
(17.33 ± 2.87 mm) was smaller than that of T�mor deer (72.53 ± 2.39 mm) (Nalley 
2006) or sheep (70 mm) (Hafez 1987).

Vesicularis gland. There was a pa�r of ves�cular�s glands  attached to the dorsolateral 
edge of ves�ca ur�nary neck. Mouse deer ves�cular�s gland length and d�ameter 
were 18.00 ± 3.46 mm and 5.73 ± 1.10 mm, respect�vely. Th�s was smaller than the 
ves�cular�s gland of t�mor deer (45.36 ± 1.42 mm) or sheep (40 mm).

Bulbourethralis gland (Cowper). In the mouse deer, there was a pa�r of 
bulbourethral�s glands w�th a length of 8.26 ± 1.02 mm, d�ameter of 5.47±0.85 mm 
and we�ght of 0.86 ± 0:04 g. Bulbourethral�s gland �s also very clearly seen �n horses 
and p�gs. Nalley (2006) reported that these glands were not found �n T�mor deer.

Penis. The pen�s �s a male copulat�on organ and �s establ�shed by the erect�le t�ssue. 
The pen�s of mouse deer was f�broelast�c wh�ch �s s�m�lar to that of cattle, so that the 
pen�s corpus and glans were only sl�ghtly enlarged dur�ng erect�on.

Mouse deer pen�s was composed of rad�x and the corpus had a s�gmo�d 
flexura wh�ch was s�m�lar �n general to other rum�nants. Free-preput�um pen�s 
length �n mouse deer (58.33±10.41mm) was longer than the pen�s of T�mor deer 
(35.38±0.88mm) (Nalley 2006) or sheep (40 mm) (Hafez 1987). Character�st�cs of 
the mouse deer pen�s had the features that could d�st�ngu�sh �t from other an�mals, 
such as the t�p of the pen�s wh�ch form sp�ral rotat�on �n clockw�se d�rect�on w�th 
two and a half sp�ns. Funct�on of th�s rotated pen�s t�p �s not yet clearly known. The 
same feature was also found �n p�g’s pen�s,  but oppos�te d�rect�on w�th a total sp�n 
of one and a half.
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Conclus�on  

Mouse deer pen�s �s character�zed by a flexura s�gmo�dea, f�broblast�c type 
w�th a very d�st�nct�ve pen�s t�p, wh�ch forms a sp�ral w�th a sp�n number of two and 
a half �n clockw�se d�rect�on.
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