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Introduction
The agouti is a Neotropical rodent found predominantly in Central 

and South America, and the Caribbean.1,2 Three of the Dasyprocta 
species which attached to majority of attention include Dasyprocta 
aguti, Dasyprocta leporine and Dasyprocta prymnolopha. These 
edible rodents are delicacy in many of the Neo-tropical territories 
and evidence indicates where are steady increases in demand for 
the animal’s meat. Thus, creating a growing need for information on 
this species and the captive rearing of the agouti affords researchers 
the opportunity to investigate the ecology of the rodent.3 Interest in 
farming the animal is increasing and some advocates recommended the 
domestication of farmed populations.4 Furthermore, the history, trends 
and benefits of Wildlife farming in Trinidad were also emphasized, 
giving value to the aforementioned.5 To put into prospective the recent 
mini avalanche of reviewed articles on the anatomy and physiology 
of the male’s agouti reproductive system, the majority of which came 
out of Brazil and some other South American countries, and to a lesser 
extend Trinidad and Tobago.6,7 This paper focuses on the anatomy 
of the male reproductive system of three Dasyprocta spp. with the 
aim to facilitate the reproductive contribution of this initial body of 
knowledge in other reproductive work on the species. 

Anatomy of the male agouti reproductive 
system
Testes

The testes of D. leporina and D. prymnolopha are oval-shaped 
and enclosed in scrotal sacs.8,9 The paired testes were located intra-
abdominally as evaginations of the caudoventral abdominal and can 
be observed as two bulges emerging from under the skin on either side 
of the inner hind legs (Figure 1 & Table 1).8,10

Epididymis

Epididymis similarities were described for D. leporina, D. aguti 
and D. prymnolopha. The coiled tubular structure adheres to the testes 
and runs the entire length. The caput (head) epididymis is enclosed 

by fat and appears as the least convoluted segment of this organ, 
while the coiling intensifies as the tubular organ approaches the cauda 
epididymis (Figure 1 & Table 1).8–11

Figure 1 Structure of the reproductive system of a sexually mature male 
agouti.8

Ductus deferens 

These paired ducts are the continuation of the cauda epididymis 
which uncoil after leaving the epididymis. These ducts are thick-
walled tubes which terminate in the urethra.8,10 As the duct approached 
the urethral end the diameter of each duct expands to form the ampulla 
(Figure 1 & Table 1).8

Accessory sex glands

The accessory sex glands of the sexually mature male members of 
D. leporina,8,12 and D. prymnolopha10,13 include the seminal vesicles 
(SV), the coagulating glands (CG), the prostate glands (PG) and the 
bulbourethral glands (BG) and are individually encased in a thin 
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transparent facial sheath.8 These glands are attached to the ductus 
deferens end of the urethra by a short stock/stem (Figure 1). 

The SV (Figure 1 & Table 1) of D. leporina and D. prymnolopha 
are branched structures that appear as tightly coiled tubular masses. 
An ejaculatory duct opening at the dorsal end enters the urethra with 
that of the ductus deferens in close proximity.8,13

The CG of the agouti are placed to each side of the urethra and 
composed of lobes that emerge from the base close to the SV.13 These 
glands are composed of approximately 56 finger-like structures with 
some degree of branching.8 On each side of the urethra the CG are 
closely adhered to the stem and main branch of the SV.

Table 1 Measurements

Structures Species and 
source Length Width/Diameter Weight Volume

Testes D. leporina7 3.67±0.12cm 1.67±0.04cm 5.03±0.52g 5.39±0.32cm3

Testicular mass as a % of body mass - - 0.48±0.02% -

Epididymis - - - -

Ductus deferens 10.98±0.40cm 0.14±0.01cm - -

Ampulla 0.25cm - -

Seminal vesicles (SV) 4.76±0.15cm 1.03±0.04cm 1.28±0.16g

SV tubules – Cranial & caudal 
end, respectively

- 0.28±0.16cm 0.16±0.06cm - -

Coagulating glands 3.10±0.22cm 1.74±0.12cm 1.23±0.23g -

Prostate glands (PG) 3.50±0.12cm 1.10±0.02cm 0.99±0.41g -

Lobes for PG 1.27±0.07cm 0.11±0.04cm - -

Bulbourethral glands 1.47±0.01cm 1.65±0.11cm 1.27±0.16g -

Penis 9.90±0.43cm 1.60±0.17cm 4.72±0.25g -

Glans penis 3.18±0.22cm 0.80±0.18cm 1.80±0.04 g -

Corpus penis 6.72±0.43cm 0.76±0.03cm 2.94±0.25g -

Keratinaceous styles 1.20±0.03cm w0.18±0.01cm - -

os penis 2.5cm
w0.66cm 
n0.29cm

- -

Lateral penile cartilage 1.6cm
w0.20cm 
n0.16cm

- -

w wider end
n narrower end

-information not available

The PG showed two equal lobes, the ventral lobes are located 
laterally to the urethra and the dorsal lobes composed of convoluted 
tubules. The lobes are composed of approximately 45 tubules (Figure 
1 & Table 1).8

The paired BG of D. prymnolopha were described as rounded 
organs, lateromedially compressed, and covered by a thin layer of 
conjunctive and muscular tissue13 while those of D. leporina were 
bean-shaped.8 In both species the BG are approximately dorsolaterally 
to the rectum and dorsocranially to the anal sphincter muscles and 
a single duct penetrates into the urethra before the formation of the 
penis bulb (Figure 1 & Table 1).8,13

Penis

In D. aguti, D. leporina and D. prymnolopha the corpus penis is 

attached by the ischiocavernosus muscle towards the ischiatic arch and 
the glans penis is located in the prepuce. The retracted penis lies on the 
ventral side of the pubis symphysis below the skin, caudally directed 
and is U-shaped (Figure 1).8,9 The penis of D. prymnolopha was 
characterised as fibrocavernous with large amounts of the keratized 
structures in the their apex9. The glans penis of D. leporina is covered 
by penile spines (spike-like studs) and those studded on the head are 
much smaller than those embedded on the shaft of the glans pens.8,9 
There is a paddle like bone, the os penis (osteomusculocavernous) 
below the dorsal surface of D. leporina glans penis (Figure 2). 

Two bones which are tapered into needle points (keratinaceous 
styles) are located inside the intromittent sac (Figure 3 & Table 
1). These keratinaceous styles are slightly curved downwards. The 
crainal ends of these keratinaceous styles are attached to the caudal 

https://doi.org/10.15406/mojap.2020.07.00290


Application of the primary investigations on the anatomical features of the male reproductive system of 
Dasyprocta species: a mini review

56
Copyright:

©2020 Mollineau 

Citation: Mollineau W. Application of the primary investigations on the anatomical features of the male reproductive system of Dasyprocta species: a mini 
review. MOJ Anat Physiol. 2020;7(3):54‒57. DOI: 10.15406/mojap.2020.07.00290

end of the intromittent sac. On each lateral side of the glans penis 
there is a slender structure, the lateral penile cartilage. Its dorsal edge 
is attached to the lateral side of the glans penis, while its ventral side is 
free. Thus, this lateral penile structure, which is flexible, can be raised 
laterally (Figure 2). This cartilage is attached to the cartilage that joints 
the caudal corpora cavernosa and the cranial os penis by a muscle on 
each lateral ventral end.8,9 The morphological changed during the four 
stage of erection were described for D. leporina (Figure 3).14

Figure 2 Os penis and lateral penile cartilages of Dasyprocta leporina.8

Figure 3 Agouti penile erection: (a) stage 1, penis protrudes out of the preputial 
orifice; (b) stage 2, lateral penile cartilages raising vertically and spread laterally; 
(c) stage 3, formation of the penile flower before the protrusion of the averted 
intromittent sac; (d) stage 4, complete erection and ejaculation.14

Discussion
There were similarities in the morphology of the male agouti’s 

reproductive system amongst D. aguti.11,15,16 D. leporina8,12,14 and 
D. prymnolopha.10,13 Dimensions were published for the various 
structures comprising the male reproductive system for D. leporina 
(Table 1). However, corresponding statistics were not available for 
D. aguti and D. prymnolopha. The plastid “U” flexure of the species 
penis was comparable for the three species. The various stimulatory 
and anchorage appendages (penile spikes, os, keratinaceous styles, 

lateral penile cartilages)8,9 identified with the agouti’s penis suggest 
that the female of the species may possible display reflect ovulation, at 
least in some part. However, some reports indicated that spontaneous 
ovulation seems to occur after the progesterone peak. These reports 
recommended more detailed research to generate additional evidence 
on ovulation in D. prymnolopha.17 Further meaningful comparisons 
and or contrasts are not possible because of the sporadic reporting 
on these three species. Generally, the evidence revealed through the 
published literature on the male reproductive system suggests that 
close relationships do exist, such as the genetic classification of the 
Dasyprocta species.18 However, definite conformation of any genetic 
relationships amongst the presently define Dasyprocta species may 
require the intervention of DNA technology. 

These morphological investigations were important because they 
established the foundations for further research such as identifying 
to unset of sexual maturity in the male agoutis.11,15,16 Therefore, it 
was and is possible to select specific animals based on their age15 for 
breeding and other reproductive trials. Semen collection7,19 analysis,20 
extension, preservation,21 and spermatogenesis10 in the species have 
already begun. After the processing of semen the uncharted area of 
artificial insemination (AI) in the agouti is possible as the foundational 
pool of knowledge to initiate the application of this reproductive 
technique is available. Namely, anatomy of the male and female3 

reproductive system have increased the limited body of knowledge 
on the species. Furthermore, the estrous cycle,22,23 related hormonal 
activity24,25 and stimulatory effect of the presence of the male agouti on 
the onset of female puberty17 will assist in the application of assisted 
reproductive techniques (ART) in the species. Technicians would 
be guided by the anatomy of the female’s reproductive tract for the 
intrusion of probes and other invasive instruments to deposit semen 
samples at the precise point of fertilization. Other ART such as estrus 
synchronization may also from a valuable part of the domestication of 
the Dasyprocta spp.4,26

Conclusion
The anatomy of the male reproductive systems of Dasyprocta 

aguti, Dasyprocta leporine and Dasyprocta prymnolopha present 
many morphological similarities. This knowledge was instrumental 
in other investigations such as identifying the age range for sexual 
maturity in the male agoutis, semen collection, analysis and 
processing, preservation, stages of spermatogenesis and stages of 
erection of the agouti’s penis. Further useful research may involve 
artificial insemination and ARTs. 

Acknowledgments
None.

Conflicts of interest
The authors declare there are no conflicts of interest.

Funding
None.

References
1. Brown-Uddenberg RCL, Garcia G, Baptiste Q, et al. The Agouti 

[Dasyprocta leporine, D. aguti] Booklet & Production Manual. St. 
Augustine, Trinidad: GWG Publications; 2000. 

https://doi.org/10.15406/mojap.2020.07.00290
https://neotropicalanimalsblog.files.wordpress.com/2017/03/agouti-book-final-with-cover.pdf
https://neotropicalanimalsblog.files.wordpress.com/2017/03/agouti-book-final-with-cover.pdf
https://neotropicalanimalsblog.files.wordpress.com/2017/03/agouti-book-final-with-cover.pdf


Application of the primary investigations on the anatomical features of the male reproductive system of 
Dasyprocta species: a mini review

57
Copyright:

©2020 Mollineau 

Citation: Mollineau W. Application of the primary investigations on the anatomical features of the male reproductive system of Dasyprocta species: a mini 
review. MOJ Anat Physiol. 2020;7(3):54‒57. DOI: 10.15406/mojap.2020.07.00290

2. Mollineau WM, Garcia GW, Samayah D, et al. The Wildlife Industry 
in Trinidad: A Case Study Towards Developing a Sustainable Industry 
Model for a Small Twin Island State (Trinidad and Tobago). Paper 
Presented at a Conference on Managing Space for Sustainable Living 
in Small Island Development States. University of the West Indies, St. 
Augustine, Republic of Trinidad and Tobago; 2000.

3. Singh M, Adogwa AO, Mollineau WM, et al. Gross and microscopic 
anatomy of the reproductive tract of the female agouti (Dasyprocta 
leporina): A neotropical rodent with potential for food production. 
Trop Agric (Trinidad). 2014;91(1):38–46. 

4. Garcia GW. Overview of the Wildlife Resources in the Neotropics/
Caribbean: An approach to Sustainable Utilization of Wildlife 
Resources in Trinidad and Tobago. Paper presented at the Regional 
Symposium on Towards Sustainable Use of the Caribbean’s Renewable 
Aquatic and Wildlife Resources, Port of Spain, Trinidad, Trinidad and 
Tobago; 2004.

5. Rackal CW, Mollineau WM, Macfarlane RA, et al. Wildlife Farming 
in Trinidad. Caribbean Food Crops Society, Port of Spain, Republic of 
Trinidad and Tobago. 2013;49:389.

6. Mollineau WM, Adogwa AO, Garcia GW. Improving the efficiency 
of the preliminary electro-ejaculation technique developed for semen 
collection from the agouti (Dasyprocta leporina). J Zoo Wildlife Med. 
2010;41(4):633–637. 

7. Mollineau W, Noreiga Mollineau BA. Electro Ejaculation of Two 
Species of Agouti (Dasyprocta spp.) in Brazil and Trinidad and 
Tobago. MOJ Anat Physiol. 2017;3(5):170–172.

8. Mollineau WM, Adogwa AO, Jasper N, et al. The Gross Anatomy of 
the Male Reproductive System of a Neotropical Rodent: the Agouti 
(Dasyprota leporina). Anat Histol Embryol. 2006;35(1):47–52.

9. Menezes DJA, Carvalho MAM, Assis-Neto AC, et al. Morphology of 
the external male genital organs of agouti (Dasyprocta aguti. Linnaeus, 
1766). Braz J Vet Res Anim Sci. 2003;40(2):148–153.

10. Menezes DJA, Silva ARN, Vieira FAS, et al. Testicular morphology 
and dynamic in adult agoutis (Dasyprocta prymnolopha). Arq Bras 
Med Vet Zootec. 2017;69(4):997–1005. 

11. Assis-Neto AC, Carvalho MAM, Melo MI, et al. Biometric aspects 
of the testicular and body development of Agoutis (Dasyprocta aguti) 
rised in captivity. Braz J Vet Res Anim Sci. 2003;40(2):154–160. 

12. Mollineau WM, Adogwa AO, Garcia GW. The Gross and Micro 
Anatomy of the Accessory Sex Glands of the Male Agouti (Dasyprocta 
leporina). Anat Histol Embryol. 2009;38(3):204–207.

13. Menezes DJA, Assis Neto AC, Oliveira MF, et al. 2010. Morphology 
of the male agouti accessory genital glands (Dasyprocta prymnolopha 
Wagler, 1831). Pesq Vet Bras. 2010;30(9):793–797. 

14. Mollineau WM, Sampson T, Adogwa AO. Anatomical Stages of Penile 
Erection in the Agouti (Dasyprocta leporina) Induced by Electro-
Ejaculation. Anat Histol Embryol. 2012;41(5):392–394.

15. Assis-Neto AC, Carvalho MAM, Melo MI, et al. Phases of testicular 
development and differentiation in agoutis (Dasyprocta aguti) reared 
in captivity. Braz J Vet Res Anim Sci. 2013;40(1): 71–79.

16. Assis-Neto AC, Melo MI, Carvalho MAM, et al. Histometric analysis 
of testis development in agoutis (Dasyprocta aguti) raised in captivity. 
Braz J Vet Res Anim Sci. 2003;40(3):175–179. 

17. Guimarães DA, Ramos RS, Garcia GW, et al. The stimulatory effect of 
male agouti (Dasyprocta prymnolopha) on the onset of female puberty. 
Acta Amaz. 2009;39(4):759–762.

18. Nowak RM. Walker’s Mammals of the World. The John Hopkins 
University Press, Baltamore and London. Sixth Edition 1999;2: 919–
920. 

19. Martinez AC, Fabrício RS, Abreu CO, et al. Semen collection by 
electroejaculation in Azara´s agouti (Dasyprocta azarae). Pesq Vet 
Bras. 2013;33(1):86‒88.

20. Mollineau WM, Adogwa AO, Garcia GW. Spermatozoal morphologies 
and fructose and citric acid concentrations in agouti (Dasyprocta 
leprorina) semen. Anim Reprod Sci. 2008;105(3-4):378–383.

21. Mollineau WM, Adogwa AO, Garcia GW. Liquid and frozen storage 
of agouti (Dasyprocta leporina) semen extended with UHT milk, 
unpasteurized coconut water and pasteurized coconut water. Vet Med 
Int. 2010.

22. de Oliveir, GB, de Araujo Junior HN, dos Santos Sousa R, et al. 
Morphology of the genital organs of the female red-rumped agouti 
(Dasyprocta leporina, Linnaeus, 1758) during estrous cycle phases and 
in advanced pregnancy. J Morphol. 2019;280(8):1232–1246. 

23. Campos LB, Peixoto GCX, Lima GL, et al. Monitoring of the 
estrous cycle of agoutis (Dasyprocta leporina Lichtenstein, 1823) by 
vaginal exfoliative cytology and ultrasonography. Research Vet Bras. 
2015;35(2):188–192. 

24. Peixoto GCX, Maia KM, Almeida LM, et al. Estrus induction in 
agoutis (Dasyprocta leporina) using protocols based on prostaglandin 
isolated or in association to GnRH analogue. Arq Bras Med Vet Zootec. 
2018;70(3):806–814. 

25. Guimarães DA. Rosemar LR, Otávio OM, et al. Plasma concentration 
of progesterone and 17β-estradiol of black-rumped agouti (Dasyprocta 
prymnolopha) during the estrous cycle. Rev Biol Trop. 2011;59(1):29–
35.

26. Cooper G, Schiller AL. Anatomy of the Guinea Pig. Cambridge, MA: 
Harvard University Press. USA; 1975:432.

https://doi.org/10.15406/mojap.2020.07.00290
https://journals.sta.uwi.edu/ta/index.asp?action=viewPastAbstract&articleId=918&issueId=137
https://journals.sta.uwi.edu/ta/index.asp?action=viewPastAbstract&articleId=918&issueId=137
https://journals.sta.uwi.edu/ta/index.asp?action=viewPastAbstract&articleId=918&issueId=137
https://journals.sta.uwi.edu/ta/index.asp?action=viewPastAbstract&articleId=918&issueId=137
https://www.ncbi.nlm.nih.gov/pubmed/21370643
https://www.ncbi.nlm.nih.gov/pubmed/21370643
https://www.ncbi.nlm.nih.gov/pubmed/21370643
https://www.ncbi.nlm.nih.gov/pubmed/21370643
https://www.medcraveonline.com/MOJAP/electro-ejaculation-of-two-species-of-agouti-dasyproctanbspspp-in-brazil-and-trinidad-and-tobago.html
https://www.medcraveonline.com/MOJAP/electro-ejaculation-of-two-species-of-agouti-dasyproctanbspspp-in-brazil-and-trinidad-and-tobago.html
https://www.medcraveonline.com/MOJAP/electro-ejaculation-of-two-species-of-agouti-dasyproctanbspspp-in-brazil-and-trinidad-and-tobago.html
https://www.ncbi.nlm.nih.gov/pubmed/16433673
https://www.ncbi.nlm.nih.gov/pubmed/16433673
https://www.ncbi.nlm.nih.gov/pubmed/16433673
https://www.scielo.br/scielo.php?pid=S1413-95962003000800009&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S1413-95962003000800009&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S1413-95962003000800009&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S0102-09352017000400997&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S0102-09352017000400997&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S0102-09352017000400997&script=sci_abstract
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S1413-95962003000800010&lng=en&nrm=iso
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S1413-95962003000800010&lng=en&nrm=iso
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S1413-95962003000800010&lng=en&nrm=iso
https://www.ncbi.nlm.nih.gov/pubmed/19007350
https://www.ncbi.nlm.nih.gov/pubmed/19007350
https://www.ncbi.nlm.nih.gov/pubmed/19007350
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2010000900014
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2010000900014
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2010000900014
https://www.ncbi.nlm.nih.gov/pubmed/22352811
https://www.ncbi.nlm.nih.gov/pubmed/22352811
https://www.ncbi.nlm.nih.gov/pubmed/22352811
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S1413-95962003000300007&lng=en&nrm=iso
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S1413-95962003000300007&lng=en&nrm=iso
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S1413-95962003000300007&lng=en&nrm=iso
https://www.worldcat.org/title/walkers-mammals-of-the-world/oclc/39045218
https://www.worldcat.org/title/walkers-mammals-of-the-world/oclc/39045218
https://www.worldcat.org/title/walkers-mammals-of-the-world/oclc/39045218
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2013000100015&lng=pt&tlng=pt
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2013000100015&lng=pt&tlng=pt
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-736X2013000100015&lng=pt&tlng=pt
https://eurekamag.com/research/033/464/033464111.php
https://eurekamag.com/research/033/464/033464111.php
https://eurekamag.com/research/033/464/033464111.php
https://www.ncbi.nlm.nih.gov/pubmed/20871831
https://www.ncbi.nlm.nih.gov/pubmed/20871831
https://www.ncbi.nlm.nih.gov/pubmed/20871831
https://www.ncbi.nlm.nih.gov/pubmed/20871831
https://www.ncbi.nlm.nih.gov/pubmed/31233245
https://www.ncbi.nlm.nih.gov/pubmed/31233245
https://www.ncbi.nlm.nih.gov/pubmed/31233245
https://www.ncbi.nlm.nih.gov/pubmed/31233245
https://www.scielo.br/scielo.php?pid=S0100-736X2015000200188&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S0100-736X2015000200188&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S0100-736X2015000200188&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S0100-736X2015000200188&script=sci_abstract
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S0102-09352018000300806&lng=en&nrm=iso
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S0102-09352018000300806&lng=en&nrm=iso
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S0102-09352018000300806&lng=en&nrm=iso
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S0102-09352018000300806&lng=en&nrm=iso
https://www.scielo.sa.cr/scielo.php?script=sci_abstract&pid=S0034-77442011000100003&lng=en&nrm=iso
https://www.scielo.sa.cr/scielo.php?script=sci_abstract&pid=S0034-77442011000100003&lng=en&nrm=iso
https://www.scielo.sa.cr/scielo.php?script=sci_abstract&pid=S0034-77442011000100003&lng=en&nrm=iso
https://www.scielo.sa.cr/scielo.php?script=sci_abstract&pid=S0034-77442011000100003&lng=en&nrm=iso
https://www.hup.harvard.edu/catalog.php?isbn=9780674031593
https://www.hup.harvard.edu/catalog.php?isbn=9780674031593

	Title
	Abstract
	Keywords
	Introduction 
	Anatomy of the male agouti reproductive system 
	Testes
	Epididymis
	Ductus deferens  
	Accessory sex glands 
	Penis

	Discussion
	Conclusion
	Acknowledgments
	Conflicts of interest 
	Funding
	References
	Figure 1
	Figure 2
	Figure 3 
	Table 1 

