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Abstract:
BACKGROUND: Several investigations showed cartilaginous

cells in fibrous tissue of the free part of the penis in one humped
camel. OBJECTIVES: The aim of this study was accurate assessment of existence of cartilaginous cells in penis shaft of onehumped camel. METHODS: Six camel penises from matured
camels more than 3 years-old were collected from an abattoir.
Different specimens were prepared from each penis and kept in
10% formalin container for fixation. After passing different
stages of histotechnique methods, several slides were prepared
from each specimen, stained with Haematoxylin Eosin and
studied. RESULTS: Results showed that the majority of cartilaginous cells were inside the collagen fibers of tunica albuginea and
around corpus cavernosum and corpus spongiosum of penis and
their distributions were dissimilar in different parts of the penis
shaft. This survey further showed that in penis shaft length, the
majority of cartilaginous cells were inside tunica albuginea,
which is surrounded by corpus spongiosum and particularly, the
ventral surface of urethra. CONCLUSIONS: The number of
cartilaginous cells decreased gradually from distal extremity
towards the proximal extremity of the body of the penis and
increased gradually from external layer of tunica albuginea
towards the internal layer of tunica albuginea and centre of
corpus cavernosum penis. Existence of cartilaginous cells inside
the leaf tissue of the penis was seen with aging and puberty.

Introduction
Several studies have described the microscopic
and macroscopic structures of camel's penis so far
(Abdelraouf and Elnaggar, 1964; Degen and Lee,
1982; Gilanpour, 1984; Yousefi and Gilanpour,
2003). The free part of the camel penis is attached to
the internal layer of prepuce sheath normally after
birth and at the age of 2-3 years old gets free
(Skidmore, 2000). They start their coitus at the age of
3 years-old and will gain their optimum seminal
power at the age of 6 (Nova, 1979). Degen and Lee
(1982) classified camel penis as a fibro-elastic type
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which has three parts of root, body and free part and
they also stated that the camel penis has sigmoid
flexure in its body which is situated prescrotal.
Yousefi and Gilanpour (2003) classified camel's
penis as a fibro-elastic type because of its fibrous
structure and its hardness before erection, the same
as cattle and pig penis. Mobarak et al. (1972)
considered the camel penis as an intermediate type
and also called the end knob, glans. In camel's penis,
corpus spongiosum (C.S.P) and corpus cavernosum
(C.C.P) are surrounded by tunica albuginea which is
elongated in penis length and has two layers of lateral
(longitudinal) and internal (circular) (Nagpal et al.,
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1987 and Yousefi, 2003). Nagpal et al. (1987) and
Yousefi and Gilanpour, (2003) stated that there is a
dense tissue in the dorsal part of urethra which
consists of elastic fiber and can support urethra
against corpus cavernosum pressure in erection time.
Degen and Lee (1982) explained that bended collagen fibers have been seen by longitudinal layer of
tunica albuginea. Mobarak et al. (1972) reported that
penis's vascular tissues are limited to root and the last
free part of penis and the penis shaft are formed by
fibrous tissue. Digen and Lee (1982) reported that
C.C.P consists of sinusoid covered by endothelium.
These sinusoid have different size and by irregular
fibrous walls that contain elastic fibers, separate from
each other. Nagpal et al. (1987) showed that these
walls are formed by connective tissue which has
muscular fibers. Yousefi and Gilanpour (2003)
reported that penis's C.S.P in shaft has big cavernosum spaces (longitudinal sinuses) which settle
under urethra. Mobarak et al. (1952) report a cartilage
circle around the distal part of penis. Tayeb (1952)
explained that there are cartilaginous cells around the
distal part of penis.

Materials and Methods
In this survey six camel penises from matured
camels which had more than 3 years-old were collected from an abattoir and used. Penises shafts were
separated and four of the following specimens were
prepared from each penis:
1. Proximal extremity of body
2. Dorsal bend of sigmoid flexure
3. Ventral bend of sigmoid flexure
4. Junction of sigmoid to free part of penis (or
distal extremity of body)
Each specimen was kept in 10% formalin container for fixation. After passing different stages of histotechnique, several slides were prepared from each
specimen (in total 240), stained with Haematoxylin
Eosin and studied.

Results
This study showed that the majority of cartilaginous
cells are inside the collagen fibers of tunica albuginea
and also are around C.C.P and C.S.P and their
distribution is dissimilar in different part of penis
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shaft. This survey also showed that in penis shaft
length, the majority of cartilaginous cells are inside
tunica albuginea which is surrounded by C.S.P and
particularly the ventral surface of urethra (Figure 6).
In the region of C.C.P, the majority of cartilaginous
cells were in tunica albuginea attached to C.C.P. In
other words, the number of cartilaginous cells of
tunica albuginea which are surrounded by C.C.P,
increase from surface to depth so these cells are more
often seen in the internal layer of tunica albuginea
(Figures 1-7). In different sections of penis shaft,
penetration of cartilaginous cells was seen in the inter
cavernosum spaces of C.C.P (Figures 2-3).
Histological study of the proximal extremity of
penis body showed that several cartilaginous cells
present in tunica albuginea attached to C.C.P,
penetrated inside C.C.P (Figures 1-3).
In total view, in the proximal extremity of the body
of penis, the numbers of cartilaginous cells were
minimum and the distribution of cartilaginous cells
around C.S.P and in the ventral surface of urethra
were more than those around the C.C.P (Figures 45). Also, the number of cartilaginous cells inside
erectile bodies compared to those in tunica albuginea
which surrounded the erectile bodies were more.
Histological study of the sections which were
prepared form dorsal bend of sigmoid flexure showed
that distribution of cartilaginous cells is similar to the
proximal extremity of the body but the total number
of cartilaginous cells and their spread were more.
Further, the scattering of these cells inside the C.C.P
was more than tunica albuginea that surrounded
C.C.P. In this zone, the number of cartilaginous cells
similar to the proximal extremity of the body was
higher in the ventral surface of urethra (Figure 5).
Study of the slides prepared from ventral bend of
sigmoid or end of penis shaft that attached to proximal
extremity of the free part, showed that the number and
scatter of cartilaginous cells in this region are
significantly more than proximal extremity of the
body and the distribution of cartilaginous cells in this
area is similar to the proximal extremity of the body.
In other words, maximum number of cartilaginous
cells was under urethra and the minimum number of
these cells was in external layer of tunica albuginea.
Analysis of tissue sections in sigmoid flexure showed
that distribution of cartilaginous cells from ventral
bend of sigmoid towards the dorsal bend of sigmoid
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Figure 1. Body of penis (Proximal extremity); Cartilaginous
cells in tunica albuginea around C.C.P. (arrow).

Figure 2. Body of penis (Proximal extremity); Cartilaginous
cells in C.C.P. ( arrow).

Figure 3. Body of penis (Proximal extremity); Cartilaginous
cells in C.C.P. ( arrow).

Figure 4. Body of penis (Proximal extremity); Cartilaginous
cells in dorsal surface of urethra (arrow).

Figure 5. Body of penis (Proximal extremity); Cartilaginous
cells in ventral surface of urethra (arrow).

Figure 6. Body of penis (Sigmoidal flexure); Cartilaginous cells
in ventral surface of urethra (arrow).

gradually decreased.
Investigation of these tissue sections showed that
the number and distribution of cartilaginous cells in

penis shaft in older camels are more than the younger
ones.
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Figure 7. Body of penis (Sigmoidal flexure); Cartilaginous cells
in tunica albuginea around C.C.P (arrow).

Discussion
This investigation showed that in penis shaft of
one humped camel, cartilaginous cells exist in the
collagen fibers of penis structure. This study also
revealed that cartilaginous cells exist around and
inside C.C.P and C.S.P but their numbers and
distributions vary in different parts of penis shaft.
Degen and Lee (1982) reported that the leaf structure
of penis's C.C.Pconverts to cartilaginous. Mobarak et
al. (1972) and Tayeb (1952) also reported the
existence of cartilage in glans of penis.
Yousefi (2003) stated that cartilaginous cells
exist inside of tunica albuginea which is around
C.C.P, C.S.P in penis's free part and glans, he also
mentioned that the number of cartilaginous cells
decrease from distal extremity to proximal extremity
of the free part (sigmoid flexure).
Existence of several chondrocyte in tunica
albuginea which is attached to corpus cavernousum
of the penis shaft is reported by Nagpal et al. (1987),
whichis compatible with the results of this survey.
Degen and Lee (1982) reported that the cartilage
structure in glans of penis is hyaline which, based on
this survey, the penetration of cartilaginous cells in
collagen fiber resembles fibrocartilage. This investigation revealed that maximum cartilaginous cells in
tunica albuginea were in ventral surface of urethra
which has not been reported so far. Regarding the
point that urethra in erection and ejaculation is under
pressure of blood volume in C.S.P, existence of a
strong and hard fibrous tissue around urethra is
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essential; therefore. cartilaginous cells in leaf tissue
around urethra cause strength in this tissue particularly in the ventral surface of it. Nagpal et al. (1987) and
Yousefi (2003) described that there is a dense leaf
tissue in dorsal surface of urethra which contains
elastic fibers and supports urethra against the pressure of C.C.P in erection time. This study revealed
that cartilaginous cells in tunica albuginea of ventral
surface of urethra are more than in the dorsal surface
. In other words, the factor of urethra strength against
pressure of C.S.P is cartilaginous cells in tunica
albuginea of ventral surface of urethra and the factor
of urethra strength against pressure of C.C.Pis a dense
elastic fiber and leaf tissue in dorsal surface of
urethra. This survey showed that in the body of camel
penis, the number of cartilaginous cells in tunica
albuginea around C.S.Pis more than tunica albuginea
around C.C.P.
Yousefi and Gilanpour (2003) reported that C.S.P
in penis shaft contain large carvernosum spaces
(longitudinal sinuses) which is under urethra.
Regarding this point, the pressure of blood
volume in longitudinal sinuses in erection and ejaculation time can cause urethral obstruction, hence
existence of large number of cartilaginous cells in
tunica albuginea around urethra for prevention of
urethral obstruction is rational.
Results of this survey revealed that in penis shaft
and in C.C.P the maximum number of cartilaginous
cells in the internal layer of tunica albuginea was
found, so the increase in tunica albuginea strength is
justifiable. This investigation showed that the
number and dispersal of cartilaginous cells decrease
from the distal extremity of body (junction of sigmoid
to free part) to proximal extremity of body. Yousefi
and Gilanpour (2003) explained that penetration of
cartilaginous cells in tunica albuginea decrease from
distal extremity of free part to the proximal extremity
of free part and the results of this investigation
showed this situation exists in the penis shaft.
This survey showed that the number of cartilaginous cells in leaf tissue structure increase with aging.
In other words, the number of cartilaginous cells in
the penis structure and penis strength has a direct
relation with age and that the number of cartilaginous
cells increases with age.
In conclusion, based on the results of this survey
and previous reports, it can be mentioned that in the
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penis of one humped camel, the existence of cartilaginous cells inside the leaf tissue is seen with aging and
puberty. These cartilaginous cells first appear in penis
glans and with aging gently penetrate towards the
penis root, therefore the number of cartilaginous cells
in glans is more than the body and root, and is very
stiff. Vaughan and Tibary (2006) suggested that
during copulation, the male penetrates the cervix with
his penis and deposits semen during multiple
ejaculations into both uterine horns using mild
thrusting movements. Tibary and Vaughan (2006)
showed that the curved nature of the cartilaginous
process of the camelid penis allows penetration of the
cervical rings through combined rotational (corkscrew)
and thrusting movements.This concept is conformable with the structure of the free part. In younger
camels, the maximum number of cartilaginous cells
is present in tunica albuginea around the glans but in
the depth of glans these cells are seen less. In the shaft
and the beginning of the free part of penis, the
maximum number of cartilaginous cells is seen in leaf
tissue around C.S.P, urethra, tunica albuginea around
C.C.P and in C.C.P respectively.
Regarding the process of increasing the cartilaginous cells in penis structure simultaneously to aging,
penis strength increases and endurance of increase in
blood
volume in corpus cavernosum by fibrous tissue
also increases.

and arteries of the penis of the camel (camelus
dromedarius). Zbl Vet Med Anat Histo Embryol. 13:
351-359.
4. Mobarak, A.M., Elwishy, A.B., Samira, M.F. (1972)
The penis and prepuce of the one humped camel. Zbl
Vet Med Anta Histol Embryol. 19: 787-795.
5. Nagpal, S.K., Sudhakar, L.S., Sing, G., Sing. Y,
(1987) Gross and histomorphological observation on
the penis of camel. Indian J Anim. Sci. 57: 671-678.
6. Nova, C.L. (1979) Reproduction in camelidae. J
Reprod Fertil.22: 20.
7. Singh,V., Parkash, A. (1964) Mating behaviour in
camel. Indian Vet J. 41: 475-477.
8. Skidmore, L. (2000) Anatomy of the camel reproductive tract. Recent advances in camelid
reproduction .International Veterinary Information
Service. Ithaca. New York, USA.
9. Tayeb, M.A.F. (1951-52) Lappareil genital male do
chameau -Revue delevage et de medicine veterinire
des pays tropicaux. 5: 203-211.
10. Tibary, A., Vaughan, J.L. (2006) Reproductive physiology and infertility in male South American camelids:
A review and clinical observations. Small Rumin
Res. 61: 283-298.
11. Yousefi, M.H., Gilanpour, H. (2003) Histological
study of free part of penis in one humped camel
(camelus dromedariou). J Vet Res. 58: 1.
12. Vaughan, J.L., Tibary, A. (2006) Reproduction in
female South American camelids: A review and
clinical observations. Small Rumin Res. 61: 259-281.

Acknowledgments
The authors are grateful to the Research &
Technology section of Semnan University for their
support and to Mr Mohammad Mehdi Darvishi for
preparing the histology specimens.

References
1. Abdelraouf, M., Elnaggar, M.A. (1964) Studies on
reproduction in camels (camelus dromedarius). I.
Mating technique and collection of semen. J Vet Sci.
V.A.R. 1: 113-118.
2. Degen, A.A., Lee, D.G. (1982) The male genital tract
of the dromedary (one humped) Camel dromedarius.
Gross and microscopic anatomy. Anat Histol
Embryol. 11:267-82.
3. Gilanpour, H. (1984) Anatomic study of the veins

IJVM (2013), 7(1):63-67

67

Abstracts in Persian Language

63-67 ,1 ûoBíy,7 ûoôk ,1392 ,óApüA þìAk IÆ| úéXì

úðBøõÞàüpðpPy wýñK úðlG úýcBð ok þÖôpÃÒ ÿBø|ëõéu ÐüqõO þPÖBG þGBüqoA
(Camelus dromedarius)
þðBPvXG þíýéu BÂo lídì 2oõLðçýâ òvc *1þ×uõü òvclídì

3

óApüA ,óBñíu ,óBñíu ûBãzðAk þßyrLìAk ûlßzðAk ,úüBK ïõéÎ ûôpâ )1
óApüA ,óApùO ,óApùO ûBãzðAk ,þßyrLìAk ûlßzðAk ,úüBK ïõéÎ ûôpâ )2
óApüA ,óBñíu ,óBñíu ûBãzðAk ,þßyrLìAk ûlßzðAk ,ÿsõèõýGõOBK ûôpâ )3
| |)1391 ûBì ÿk 4 :þüBùð }pünK , 1391 ûBì oõüpùy 20 :úèBÛì QÖBüok|(|

ûlýß^|
ûly óBýG ,úPÖpâ Roõ¾ klÏPì RBÏèBÇì þÆ úðBøõÞàü pPy wýñK kAq@úýcBð þPÖBG oBPgBuo k þÖôpÃÒ ÿBø|ëõéu kõWô :úÏèBÇì úñýìq
6 kAlÏO :oBÞ }ôo .lyBG|þì úðBøõÞàü pPy wýñK úðlG úýcBð o k þÖôpÃÒ ÿBø|ëõéu kõWô ÜýÚk þuopG ÜýÛdO òüA Ùlø :Ùlø .QuA
ëõédì o k ô JBhPðA þPÖBG ÐÆBÛì úýùO QùW þüBø|úðõíð wýñK úðlG úýcBð qA ô úýùO ûBâoBPzÞqA ,òu ëBu úu qA {ýG ÿAoAk ÔèBG pPy qA wýñK
ÿBølüçuA ,òüqõDA òýéývÞõOBíø BG ÿrýì@äðo ô þPÖBG ÿBø|úðõíð úýùO ØéPhì ÿBø|lñüApÖ þÆ qA wK .QÖpâoApÚ )%10 òýèBìpÖ( õýOBvßýÖ
,úðBøõÞàüpPywýñK úðlG úýcBð ós çÞÙBýèAô þ×ýè QÖBG óBíPgBuo k úÞkAk óBzð úé¾Bc YüBPð :YüBPð.lñPÖpâoApÚ úÏèBÇì koõì ûlyûkBì@
þXñ×uA îvW ÙApÆA þ×ýè QÖBGo k þÖôpÃÒ ÿBø|ëõéukAlÏO òüpPzýG IýOpO úG úßüoõÇG ,lðoAk kõWô ûlñÞApK oõÆ úG þÖôpÃÒ ÿBø|ëõéu
.lyûlük ,wýñK ÿoBÒ îvW úG ûlýHv^ úñüsõHè@FBzÒ þégAk úüæo k Áõ¿hG wýñK ÿoBÒ îvW ÙApÆA ,ûAorýì þíßyeÇuo k Áõ¿hGô
{øBÞwýñK úðlG àükrð ÿBùPðA ÙpÆ úG wýñK úðlG oôk ÿBùPðA qA þÖôpÃÒ ÿBø|ëõéu kAlÏO úÞkAk óBzð úÏèBÇì òüA| |:þüBùð|ÿpýâ|úXýPð
þ×ýè QÖBG o k þÖôpÃÒ ÿBø|ëõéu kõWô .lGBü|þì {üArÖA wýñK ÿoBÒ îvW ô þégAk úüæ ÙpÆ úG úñüsõHè@FBzÒ þWoBg ÿBø|úüæ qA ô úPÖBü
.kõy|þì ûlük Õ õéGô òu{üArÖA BG wýñK
ÙôpÃÒ ,wýñK ,þuBñyQÖBG ,pPy| |:ÿlýéÞÿBø ûsAô
Email: |myousefi@semnan.ac.ir| | +98)232( 3664894 :pGBíð +98)232( 3664891 :ò×éO :ëôõövì ûlñvüõð)∗

74

