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ABSTRACT

In this study, the descent of testes in the fetal camels is reviewed. And the role of swelling reaction of the gubernaculum
testes is discussed. A study was conducted on 60 embryos of Camelus dromedaries. The genital ridge was observed at 8
week of gestation, on the ventromedial aspect of mesonephrose. At week 10,the genital ridge developed into cylindrical
structure, the testes located in the middle of mesonephrose. The abdominal migration was completed up to 25week.The
testes were situated in the inguinal canal from 45to 46week.From50week onward, scrotal migration had been observed,
however the testes did not reach the base of scrotum up to term. During the descent of testes, a peritoneal fold detached
from the caudal end of the gonad and extended up to the abdominal floor on 23week, known as gubernaculum. In the
initial stage of pregnancy it was thin, whitish, jelly like. On 50week, it was enveloped by vaginalprocess. During the stage
of growth and development of the extra-abdominal gubernaculum, there is no attachment of the distal end of the infra
vaginal gubernaculum to the adjacent mesenchyme of the inguinal region or of the scrotal region. It is proposed that the
swelling of the gubernaculum dilates the vaginal ring and enlarges the inguinal canal.
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INTRODUCTION

The camel is an important livestock species uniquely adapted to hot and arid environment [19 and 16].
The primary uses of camel were for transport the people in desert and semidesert areas. Now a days a
new rule was created for the camel, as milk, meat, wool and other production [9, 21 and 6]. Scientific
study of the camel organs seems to be very important. One of these organs is testes. The descent of the
testes from genital ridge to an extracorporeal location is a mandatory developmental process to ensure
the mature testes promote normal spermatogenesis [10] .The gubernaculum testes seems to be the most
important structure involved in testicular migration.The rule of this organ is due to its ability to dilate and
shorten.Testicular descents happened in two stages.First, inactive movement of testes, caudoventrally,to
the inguinal canal due to elongation and growth of the body and fixation of testicular distances from
urogenital sinuses.another one is descent of testes in to scrotum. As soon as the testes situated near the
inguinal canal most changes must be happen to reduces the measure differences between testes and canal
that resistance against movement. Those changes have been done by gubernaculum swelling, adjacent the
inguinal canal [13].The aim of this study is investigated to testicular topography in abdominal cavity,
migration, and descending process to scrotum in gestation period in Camellus dromedaries embryos.

MATERIAL AND METHOD

This study was performed on 60 embryos and fetuses ranged from day 40, post conception (P.C) through
day 400P.Cwhich collected from the gravid uteri of apparently healthy camel. Camel uteruses were
gathered from slaughter house in Yazd province,Meybod town. Then all the specimens transported to the
anatomical laboratory in Ardakan University.

After dissecting the uteruses, the age of fetuses were meager by CRL formula (using crown-to-rump

crl+23.9
length),(age of fetus) = 336 according to Mcgeody [8] . All the fetus were dissected by giving
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ventral abdominal incision to observe the development of testes. The topographic location, shape of
testes and migration process to the scrotum was recorded.

RESULTS

At week 8 of gestation the genital ridge appeared as an aggregation of cell on the ventromedial aspect of
mesonephros extending to the last sacral vertebrae, in fact at this time of early differentiation in the
genital ridged there is a condensation of mesenchyme connecting the caudal pole of the developing testes
to the developing epididymis and continuing caudally ,related to the dorsolateral body wall, to the
inguinal region of the caudal abdominal region .The regression of cranial part of mesonephros on week 9
pushed the gonads close to metanephrose, at this time the genital ridge became swollen(Fig.1).it was
confined to the developing lumbar vertebrae. On week 100f gestation the genital ridge developed into a
cylindrical structure, the testes situated in the middle of the ventromedial aspect of the mesonephros.
These were related with the coils of intestine. On week 11 the testes shifted to the cranial pole of
mesonephros related ventro-laterally to the metanephros. On day 85 the testes placed in the middle of
the ventrolateral aspect of respective metanephros.The testes further descended down on 90 day(Fig.2)
and on day 100 reached near the caudal pole of metanephros. Beginning at week 16 stage, the testes is
displaced toward the deep inguinal opening. By week 18,(Fig.3)the testes is at the deep inguinal ring. And
the abdominal migration was completed up to 25 week .The condensation of gubernaculum mesenchyma
is incorporated in inguinal region and delineates as the anlage of the gubernaculum testes and the area it
occupies delineates as the inguinal canal.The major swelling of gubernaculum occurs between week 24
and 25. At this time,the evagination of the peritoneal lining in to the major portion of the anlage of the
gubernaculum mesenchyme grows cuadoventrally in to this mesenchyme and subdivided it,defining parts
of the extra abdominal gubernaculum(Fig.4).The evagination of peritoneum is the vaginal process. The
rim of the vaginal process at its beginning is the vaginal rings. As the evagination of the peritoneum
elongates, it envelopes on its dorsocaudal aspects in some of the enlarge of gubernacular mesenchyme
becoming concaved in aspects. The later at week 38, becomes a bit, more cellular and as an elongated core
of mesenchyme,is nearly enveloped by the saggingdorsocaudal wall of the vaginal process which forms
the visceral mesothelium, this sheet of mesenchyme bounded by mesothelium, is the plica gubernacularis.
The parts of the extra abdominal gubernaculum are these:the distal part of the gubernaculum proper,
nearly envelop by the vaginal process, the vaginal gubernaculum , a Steve of mesenchyme external to and
surrounding the vaginal process ,a narrow sheet of gubernacular mesenchyme connecting the
gubernaculum proper along its more proximal dorsocaudal marginto the vaginal gubernaculums and the
infravaginal gubernaculum which is beyond the rim of the sac of the growing vaginal process which
connects the gubernaculum proper and the Steve of vaginal gubernaculum. By week 50 the gubernaculum
proper has regressed markedly and the testes has passed through the inguinal ring. In fetuses about 51
week each testes descended more towards the inguinal ring .the testes were elongated in shape and were
slightly away from the caudal pole of the respective metanephros. On 52 week of gestation, the testes
were just at the rim of the internal inguinal ring and the caudal part of epididymis entered the inguinal
canal along with the peritoneal covering, the tunica vaginal. on 53 week of gestation, the gubernaculum
has differentiated to a fibrous band forming proximally a short segment which connect the caudal pole
of the testes to the tail of epididymis,the proper ligament of testes ,and distal to that attachment ,a long
segment extending from the tail of the epididymis to the fundus of parietal layer of the vaginal tunic
,subsequently a connection develops with the spermatic fascia, the entire structure is called the ligament
of the tail of epididymis.during the stage of growth and development of the extra-abdominal
gubernaculum,there is no attachment of the distal end of the infravaginal gubernaculum to the adjacent
mesenchyme of the inguinal region or of the scrotal region. it is in the vaginal gubernaculum that the
myoblasts of the cremaster muscle develop which found at any position in the gubernaculum proper or in
its continuation as the infravaginal gubernaculum. And 3 week after birth testes reached the scrotal sac.
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Fig.1.Photograph of a 60 day old camel fetus showing right testes (1),gubernaculum (2).a segment of large
intestine (3).

Fig.2.Photograph of a 90 day old camel fetus showing right testes (1), reached near the caudal pole of
respective metanephros, gernaculum (2).

Fig.3.Photograph of a 120 day old camel fetus showing right testes(2),located away from caudal pole of
metanephros,left testes(1)at lower level than right, gubernaculum(3).

Fig.4.Photograph of a 180 day old camel fetus showing right testes(1),left testes (2),gubernaculum(3).
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DISCUSSION

Satoh [15] agreed that differentiation and growth of gonad before 35 day of gestation is impassible.
Noden & lahunt [11] says that primordial germ cell in mammalian observed in caudal yolk sac endoderm
at the first time. According to this observations these cell move caudally to the caudal mesenteric then
goes to mesonephrose,where gonads formed, then growth of gonads as swelling in ventromedial aspect of
each mesonephrose have been seen. Noden &lahunt [11] observed the genital ridge on 28ed respectively
in bovines. The occurrence of genital ridge in present study is not early it might be due to the fact that
the camel has longer gestation period than that of bovines.in this study ,each testes presented rounded
extremities and a relatively large caput epididymis as observed lateral to the proximal extremity of
testes.Singh[17]also observed relatively larger and heavier epididymis as compared to the corresponding
testes in eleven month of camel fetus. Soder[18] Reported that sexual differentiation does not have seen
macroscopically until 42 days of gestation in human fetuses. In this study on 10 week of gestation we
observed the testes with the round extremities situated in the middle of the ventromedial aspect of the
mesonephros for the first time. Similar observation was made by Gier &Marion[7] in mammals.
Sadler[14] says that up to 2nd month (60 days)tubules and glumerul’s of mesonephrose kidney havebeen
regressed and only some of terminal tube and mesonephric duct remained, which is shaped epididymis
and vasa deferent. In this study, the regression of cranial part of mesophrose on 9 week pushed the
gonads close to the metanephrose, in 11 week of gestation the testes became oblong and shifted to the
cranial pole of mesonephrose, then mesonephrose destroyed in13 week of gestation, and the fragment of
mesonephric duct changed to the epididymis. Similar observation was made by Noden [11] and Brauer
[3]- Persaud[12] reported that the first transportation of the testes dependent on testes elongation and
movement along caudal abdominal wall when mesonephrose kidney regressed. Backhouse and butler[2]
described that at 56th of gestation the gubernaculum appeared as solid mass of mesenchymal cells. And
backhouse & butler[2] agreed that this structure is plica gubernaculi indeed. Whereas Wensaing [22]
reported as mesenchymal mass. The cytoplasm of mesenchymal cells was highly eosinophilic.The nuclei
were spherical or ovoid in shaped.Few of the mesenchymal cells were arranged in circular manner and
they enclosed a space leading the development of future capillaries. Weber and fletcher [5]shows that
gubernaculum appeared as a mesenchymal mass and extend to the inguinal canal at time of testes
descendence.in this study swelling and extension of gubernaculum observed on 24-25 week of gestation
and continued until testicular descendence in scrotum.in fact,an increasing in the absolute and relative
and size of both the proximal; and distal gubernaculum proper ,the swelling reaction,dilates the vaginal
ring and also enlarges the area occupied by the gubernaculum in the inguinal region, in effect making
larger the inguinal canal.We proposed that this elongation and bulbous swelling,distal to an increasingly
tonic deep inguinal ringexerts traction upon the abdominal part of the gubernaculum,shortening it and
thus pulling the testes to the deep inguinal ring.With the subsequent regression of the gubernaculum
proper and shift in the relative position of the superficial and deep inguinal rings,the testes passes in to
the area formerly occupied by the gubernaculum proper and resides in the scrotal compartment, still
unattached to the scrotal fascia. Vander schoot[20] agreed that testicular migration occurs in 15-22 days
of pregnancy in rat. Abdel-raouf [1]says that in 6 month of gestation, testes descended to the scrotum in
calves.Fletcher and weber[5] reported that as testicular descendence to the scrotum, gubernaculum lose
their water. Sadler[14] says,when gubernaculum regressed testes descended to the scrotal sac.Noden[11]
agreed that after testicular descendence, gubernaculum mesenchyme regressed. Even and Sac[4] showed
that testicular descendence to the scrotum occurs in 20 the week of gestation in calf. Our finding showed
that gubernaculum communicated to the scrotal sac,going to be regressed from 52 week of gestation and
this regression completed among fatal growth and at birth,normal descent of vaginal process becomes the
definitive vaginal tunic.The inner visceral layer covers the testes,epididymis,and spermatic cordand at the
vaginal ringsit is continuous with the mesoductus. Along the caudal aspect of the descent testes and
epididymis,the visceral layer of the vaginal tunic is reflected from these viscera as the mesorchium and
mesoepididymis to become continuous with the parietal layer. The parietal layer is continuous at the
vaginal ring with the parietal peritoneum. The caudal, free border of the mesorchium contains a fibrous
cord attaching the tunica adventitia of the epididymal tail to the internal spermatic fascia.The ligament of
the caudal of theepididymis. The fascia of the scrotal wall is the external spermatic fascia which is an
extension of the external abdominal fascia. In the sleeve of vaginal gubernaculum mesenchyme the
cremaster muscle and the internal spermatic fascia develop. Loose adhesion develops between all these
fascia,those near the tail of epididymis becoming a most obvious connection. This study has described the
selected stages of morphogenesis of testes in camellus dromedary’s fetuses.Much attention was given to
the differentiation of the blood supplies and the formation of nerves in testes.It is important to note that
there are significant but complex changes that occur in the differentiation of the testicular descendence
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during the period from 25 week of prenatal development of the fetus in camellus dromedaries,which is
continued in the postnatal life.
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