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Abstract:

BACKGROUND: Several investigationsshowed cartilaginous
cells infibroustissue of thefree part of the penisin one humped
camel. OBJECTIVES: Theaim of this study was accurate asses-
sment of existence of cartilaginous cells in penis shaft of one-
humped camel. METHODS: Six camel penises from matured
camels more than 3 years-old were collected from an abattoir.
Different specimenswere prepared from each penisand keptin
10% formalin container for fixation. After passing different
stages of histotechnigue methods, several slides were prepared
from each specimen, stained with Haematoxylin Eosin and
studied. RESULTS: Resultsshowedthat themajority of cartilagin-
ouscellswereinsidethe collagen fibers of tunicaalbugineaand
around corpus cavernosum and corpus spongiosum of penisand
their distributionswere dissimilar in different parts of the penis
shaft. Thissurvey further showed that in penis shaft length, the
majority of cartilaginous cells were inside tunica albuginea,
whichissurrounded 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
corpuscavernosum penis. Existenceof cartilaginouscellsinside
the leaf tissue of the peniswas 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). Thefree part of the camel penisisattachedto
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 coitusat theage of
3 years-old and will gain their optimum semina
power at the age of 6 (Nova, 1979). Degen and Lee
(1982) classified camel penis as afibro-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 a. (1972)
considered the camel penis as an intermediate type
and also called theend knob, glans. In camel'spenis,
corpus spongiosum (C.S.P) and corpus cavernosum
(C.C.P) aresurrounded by tunicaabugineawhichis
elongatedin penislength and hastwolayersof | ateral
(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 thereis a
dense tissue in the dorsal part of urethra which
consists of elastic fiber and can support urethra
against corpuscavernosum pressurein erectiontime.
Degen and Lee (1982) explained that bended col-
lagen fibers have been seen by longitudinal layer of
tunicaalbuginea. Mobarak etal. (1972) reported that
penissvascular tissuesarelimited toroot and thelast
free part of penis and the penis shaft are formed by
fibrous tissue. Digenand Lee (1982) reported that
C.C.Pconsistsof sinusoid covered by endothelium.
These sinusoid have different size and by irregular
fibrouswallsthat contain el asticfibers, separatefrom
each other. Nagpal et a. (1987) showed that these
walls are formed by connective tissue which has
muscular fibers. Yousefi and Gilanpour (2003)
reported that peniss C.S.Pin shaft has big cavern-
osum spaces (longitudinal sinuses) which settle
under urethra. Mobarak et al. (1952) report acartilage
circle around the distal part of penis. Tayeb (1952)
explainedthat therearecartilaginouscellsaroundthe
distal part of penis.

M aterialsand M ethods

In this survey six camel penises from matured
camels which had more than 3 years-old were coll-
ected 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 specimenwaskeptin 10%formalincontain-
er for fixation. After passing different stagesof histo-
technique, several slides were prepared from each
specimen (in total 240), stained with Haematoxylin
Eosinand studied.

Results

Thisstudy showed that themgjority of cartilaginous
cellsareinsidethecollagenfibersof tunicaalbuginea
and also are around C.C.P and C.S.P and their
distribution is dissimilar in different part of penis

64

Yousefi, M.H.

shaft. This survey also showed that in penis shaft
length, the majority of cartilaginous cells areinside
tunica albuginea which is surrounded by C.S.P and
particularly theventral surface of urethra(Figure6).

In the region of C.C.P, the mgority of cartilaginous
cells were in tunica abuginea attached to C.C.P. In
other words, the number of cartilaginous cells of
tunica abuginea which are surrounded by C.C.P,
increasefrom surfaceto depth sothesecellsaremore
often seen in the internal layer of tunica abuginea
(Figures 1-7). In different sections of penis shaft,
penetration of cartilaginouscellswasseenintheinter
cavernosum spacesof C.C.P(Figures2-3).

Histological study of the proximal extremity of
penis body showed that several cartilaginous cells
present in tunica albuginea attached to C.C.P,
penetratedinside C.C.P(Figures1-3).

Intotal view, intheproximal extremity of thebody
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 4-
5). Also, the number of cartilaginous cells inside
erectilebodiescompared to thosein tunicaalbuginea
which surrounded the erectile bodieswere more.

Histological study of the sections which were
preparedformdorsal bend of sigmoidflexureshowed
that distribution of cartilaginouscellsis similartothe
proximal extremity of the body but the total number
of cartilaginous cells and their spread were more.
Further, the scattering of thesecellsinsidethe C.C.P
was more than tunica albuginea that surrounded
C.C.P. Inthiszone, the number of cartilaginouscells
similar to the proximal extremity of the body was
higher intheventral surfaceof urethra(Figure5).

Study of the slides prepared from ventral bend of
sigmoidor end of penisshaft that attachedtoproximal
extremity of thefreepart, showed that thenumber and
scatter of cartilaginous cells in this region are
significantly more than proximal extremity of the
body and thedistribution of cartilaginouscellsinthis
areaissimilar to the proximal extremity of the body.
In other words, maximum number of cartilaginous
cellswas under urethraand the minimum number of
these cellswasin external layer of tunicaalbuginea.
Analysisof tissuesectionsinsigmoidflexureshowed
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
cellsintunicaabugineaaround C.C.P. (arrow).
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Figure 2. Body of penis (Proximal extremity); Cartilaginous
cellsinC.C.P. (arrow).

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

Figure 4. Body of penis (Proximal extremity); Cartilaginous
cellsindorsal surfaceof urethra(arrow).

Figure 5. Body of penis (Proximal extremity); Cartilaginous
cellsinventral surfaceof urethra(arrow).

gradually decreased.
I nvestigation of thesetissue sections showed that
the number and distribution of cartilaginous cellsin
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Figure 6. Body of penis(Sigmoidal flexure); Cartilaginouscells
inventral surfaceof urethra(arrow).

penisshaftinolder camelsaremorethantheyounger
ones.
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Figure 7. Body of penis(Sigmoidal flexure); Cartilaginouscells
intunicaalbugineaaround 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
insde C.C.P and C.SP but their numbers and
distributions vary in different parts of penis shaft.
Degenand L ee (1982) reported that thel eaf structure
of penissC.C.Pconvertstocartilaginous. M obarak et
a. (1972) and Tayeb (1952) aso reported the
existenceof cartilagein glansof penis.

Yousefi (2003) stated that cartilaginous cells
exist inside of tunica albuginea which is around
C.C.P, C.S.Pin peniss free part and glans, he aso
mentioned that the number of cartilaginous cells
decreasefromdistal extremity to proximal extremity
of thefreepart (sigmoid flexure).

Existence of severa chondrocyte in tunica
abugineawhich is attached to corpus cavernousum
of the penis shaftisreported by Nagpal et a. (1987),
whichis compatiblewith theresultsof thissurvey.

Degen and Lee (1982) reported that the cartilage
structurein glansof penisishyalinewhich, based on
this survey, the penetration of cartilaginous cellsin
collagen fiber resemblesfibrocartilage. Thisinvestig-
ation 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 urethrain erection and gjacul ationisunder
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 cellsin leaf tissue
aroundurethracausestrengthinthistissueparticular-
lyintheventral surfaceof 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 pres-
sure of C.C.Pin erection time. This study revealed
that cartilaginous cellsin tunicaalbugineaof ventral
surface of urethraaremorethaninthedorsal surface
.Incther words, thefactor of urethrastrength agai nst
pressure of C.S.P is cartilaginous cells in tunica
albugineaof ventral surface of urethraand thefactor
of urethrastrengthagai nst pressureof C.C.Pisadense
elastic fiber and leaf tissue in dorsa surface of
urethra. Thissurvey showedthat inthebody of camel
penis, the number of cartilaginous cells in tunica
albugineaaround C.S.Pismorethantunicaal buginea
around C.C.P.

Yousefi and Gilanpour (2003) reportedthat C.S.P
in penis shaft contain large carvernosum spaces
(longitudinal sinuses) whichisunder urethra.

Regarding this point, the pressure of blood
volumeinlongitudinal sinusesinerectionand g acul-
ation time can cause urethral obstruction, hence
existence of large number of cartilaginous cells in
tunica albuginea around urethra for prevention of
urethral obstructionisrational.

Results of thissurvey revealed that in penis shaft
and in C.C.Pthe maximum number of cartilaginous
cells in the internal layer of tunica albuginea was
found, sotheincreasein tunicaalbugineastrengthis
justifiable. This investigation showed that the
number and dispersal of cartilaginous cells decrease
fromthedistal extremity of body (junctionof sigmoid
to free part) to proximal extremity of body. Yousefi
and Gilanpour (2003) explained that penetration of
cartilaginous cellsin tunicaalbugineadecreasefrom
distal extremity of freepart totheproximal extremity
of free part and the results of this investigation
showed thissituation existsin the penis shaft.

This survey showed that the number of cartilag-
inouscellsinleaf tissuestructureincreasewithaging.
In other words, the number of cartilaginous cellsin
the penis structure and penis strength has a direct
relationwith ageand that the number of cartilaginous
cellsincreaseswith age.

In conclusion, based on the results of this survey
and previous reports, it can be mentioned that in the
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penisof onehumped camel, theexistenceof cartilag-
inouscellsinsidethe leaf tissueisseenwithagingand
puberty. Thesecartilaginouscellsfirst appear inpenis
glans and with aging gently penetrate towards the
penisroot, thereforethenumber of cartilaginouscells
in glansis more than the body and root, and is very
stiff. Vaughan and Tibary (2006) suggested that
during copulation, themal epenetratesthecervix with
his penis and deposits semen during multiple
gjaculations into both uterine horns using mild
thrusting movements. Tibary and Vaughan (2006)
showed that the curved nature of the cartilaginous
processof thecamelid penisallowspenetration of the
cervical ringsthrough combined rotational (corkscrew)
and thrusting movements.This concept is conform-
able with the structure of the free part. In younger
camels, the maximum number of cartilaginous cells
ispresent in tunicaalbugineaaround theglansbut in
thedepth of glansthesecellsare seenless. Intheshaft
and the beginning of the free part of penis, the
maximum number of cartilaginouscellsisseeninleaf
tissuearound C.S.P, urethra, tunicaa bugineaaround
C.C.PandinC.C.Prespectively.

Regarding the process of increasing the cartilag-
inouscellsinpenisstructuresimultaneously to aging,
penisstrengthincreases and enduranceof increasein
blood

volume in corpus cavernosum by fibrous tissue
alsoincreases.
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