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Abstract

A total of 300 ovaries from 230 female camels (150 non pregnant and 100 pregnant)were measured.
In the non pregnant camel, the mean value of the left ovaries weae found to be 3.18 £ 0.78cm in length,
2.23£0.50¢m in breadth, 1.12:£ 0. 19¢m in thickness and 4.13 1 0.632 in weight. Corvesponding values
for the right ovaries were 2,90 £ 0.61ecm, 1.89 £ 0.35¢m, 0.94 £ 0.81cm and3.0 £0.0 1 respectively.,
However,in the pregnant animals, the left ovaries had a mean length of 3,14 £0.57¢m. a mean breadth of
2.35£0.58 ¢cm, a mean thickness of 0,97 £0.28cm and weight of S48 £0.78¢ while the vight ovaries had
mean values of .51 £0.97c¢m. 2.62 £ 0.40cm, 1.33 £ 0.28¢m and 11.13 £ 0.52¢ for length, breadth,
thickness and weight respectively. A hundred and fifty animals were used for the dimensional measure-
ments involving the uterine horns, body, cervix and vagina. The mean values for the left non pregnant
uterine horns were 9.86 = 1.38cm for length and 4.43 £ 2.48¢m for diameter while the values for the
right non pregnant uterine horns were 6.56 £0.9¢m in length and 3.39 £ 0.7¢m for diameter. However,
mean dimensions for the pregnant uterine horns are for the left uterine horns : len2th 38.2 = 6.54¢m
and diameter 15.8 = 2.62ecm. While the right uterine horns in the pregnant animal were: length 13.66
4.16cm and diameter 7.99 £ 1.6 1lem. The mean values for the cervixin the non-pregnant camels are:
length of cervix 4.92 £ 1.06em, Iength of external os of cervix, LIS = L30cm: diameter of external os,
2.10 £ 0.40cm and the diameter of internal os, was 0.62 £0.20e¢m. The mean dimensions of the adult
pregnant camel cervix were obtained thus : length of cervix5.29 + 1.27¢m, length of external os, 1.16
0.55¢m, length of internal os, 1.98 £ 0.66¢cm, and the diameter of internal os, 0.57 £ 0.19¢m. For the
uterine body, the non pregnant corpus uteri had a mean length of 9.59 £2.27¢m and a width of 4.94
0.56¢m, and the pregnant corpus uteri had a mean length of 43.90¢m, and a mean width of 18,13 £
5.88cm. A statistically significant difference was found to exist (p<0.05) in all the variods dimensions of
the ovaries, uterine horns, uterine body and the cervix for pregnant and non pregnant animals.
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Introduction Bezuidenhout. 1987: Abdo er al. 1986: EI-Wishy.

The biometric study of the anatomical struc- 1992: Chenand Yuen. 1984 Nur. 1984 Arthur s
ture of the female reproductive tract provides a al. 1982 Mukasa-Mugenaa. 198 1),
veny uschul ool in the understanding of several The fact that such factors like scason. age.
physiological and reproductive phenomena in ani- physiological status. and management systems
mals. Such a study  provides the scientific basis influence the size of the genital organs ol female
for the proper understanding and identification of camels. the results of similar studies carried out
any abnormality in the reproductive tract of the clsewhere outside this country may not be totally
camel extrapolated and used for our camels. This forms

Rescarchers i several countries have examined the rationale for this study which aims at provid-
the anatomical structures of the female genitalia of ing some information on the dimension of the re-
the camel and have documented their findings productive tract of the camel i North Western
(Shatash. 1905 Chahrasbi ef a/. 1975: Smuts and Nigeria. an information that is not presently
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able.
Materials and Method

Reproductive organs from 250 female camels
(C. dromedarius) were obtained from Sokoto abat-
toir after severing the ischial arc and carclully re-
moving the organs using a pair of scissors: a scal-
pel and a blade were used o incise. excise. scpa-
rate or debride various segments-of the reproduc-
e tract for measurcments. A plastic measuring,
tape was used to measure lengths along the tract.
Smaller fengths such as length. breadth and thick-
ness ol the ovaries were measured usmg a Draper
No. VCo-Vernier calliper. the length and breadth of -
the miernal and external os were also measured
with this mstrument. The weights were mecasured
using a Mettler PMTo-K digital weighing machine.
Ovarian measurements: The length. breadth and
thickness ol the fett and right ovaries of all the
orcanswere taken incentimeters. The length of
anovary was taken as the distance between the
anterior and posterior poles of the ovany. The thick-
ness as the distance between the medial and lat-
cral surfaces of the ovary and the breadth as the
distance between the attached and the free border
of the ovan
Uterine horns measurements: The length and
breadth of the right and Ieft horns were taken. The
leneth bemy the distance from the middle of the
point of bifurcation to the tip of the uterine cor-
n. The breadth of the the lumen is the distance
between the two walls of the uterine horn at its
mid point
Uterine body: The uterine body was measured for

Table 1:
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length and breadth. Length is the distance from
the tip ol the internal O_of the cenvix to the point
of bifurcation.

Breadth is the distance of greater dicineter from
the leftto the right.

Cervin: Length was measured. The length was
taken as the distance between the tip of the cervi-
cal folds of the external os and those of the inter-
nal os.

External and internal os of cervix: The lengths
and the diameters of both were taken. The length
is the distance between the tip of the cervical fold
on cither side to the point of the cervical canal.
The diameter of the lamen of the internal os and
external os was also taken.

The Student 1 test was used to test the differ-
cnces between dimensions in pregnant and those
ol non pregnantamimals. The differences between
the et and right uterine horns were also tested.
Results

The left ovary in the adult non-pregnant animal
is3.18 +0.78zmin length. 2.23 + 0 SOcm i breadth.
112+ 0. 19zm o thickness and 4 13 £ 0.63g 1n
weight. While the right ovary was found to be 2.96
+0.0lcmin fength 189 = 0:35¢cmin breadth. 0.94 =
0. 18cm in thickness and 3.00 = 0.61g in weight
(Table 1. The mean dimensions and weight of right
ovarics in the preenant camels were found to be
314 +0.57cmin length, 2.35 +0.53¢m in breadth.
0.97 + 0.28cm i thickness with a meanweight ol
S 48¢ and the lelt was found tobe 4.51 0 97cm.
262 +040cm. 1.33+028cmand 1113 +£0.52¢,
(Table 1).

In the non-pregnant caniel. the leftuterine horn

Mean dimensions and weights of ovaries in pregnant and non

pregnant camels (C. dromedarius)

Pregnant (100)*

Non Pregnant (150)*

Dimension
Right Ovary  Left Ovary Right Ovary Left Ovary
Length (Cim) 3.14+0.37 4.51+0.97 296+0.061 318+0.78
Breadth (Cm) 2.35+0.33 2.62+0.40 1.80+0.35 2.23+0.50
Thickness (Cm) — 0.97+0.28 1.33+0.28 0.94+0.18 112+0.19
Weight (g) 5484078 113 +0.52 3.00+0.61 41340.63

* Figures in the brackets indicate the number of camels studied in cach group.

There s a staustically significant difference between the pregnant aiid non pregnant parameters (p -0.03)
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15 9.80 +1.38¢cmn Iength and 4,43 + 2 48¢m in di-
ameter. The right uterine horn has a mean length
oflength 6,56+ 0 Yemand diamerer o 3.39 4 0. 7cm.
In the pregnant camel on the other hand the lelt
uterine horns measure 38.2 +6.5cm in length and a
diameter of 158 + 2. 6cmwhile right uterine horns
have mcana length of 13,606 +4. 16cm with a diam-
clerol 799+ 1 6 lem (Table 2).

Table 2:

camels (C. dromedarius)

i/:{iunwlfl'}/ U{’ (}\)v(’/p*- Gract u{‘ the: Temade: “Camol MA. UMARU & U.M. MERA

is of the order ef ISmne N 300 x 33mm and its
weight is between 5 and I5gne Tt has been sand
that the size and weight depend to some extent on
its activiiy (Shalash and Nawtio. 1964) The lelt
ovarics 1 this study were found to have a length
of 3.18 + 0. 78¢i. breadth o2 .23 + 0 Socn. a thick-
nessof 112+ O 19cm and a weight ol 413 +
0.63gm. while the right ovaries had a leneth ol 2,96

Mean dimensions of uterinie horns in pregnant and non pregnant

Pregnant (55)*

Non Pregnant (100)*

Parameter  Right Uterine

Horn

Left Uterine
Horn

Right Uterine
Horn

Left Uterine
Hoirn

Length (em) 13.60+4.16

Diameter femy 7.99 + 1.0l

38.2+0.54

15.8+2.62 3

6.56+09 U RO | S

30+0.7 443+ 248

“ Fraares i the brackets indicate the number of camels studied i cach group.

there is stenificant difference (p - 0.05) between the dimensions in pregnant camels and non pregnant
canels also m the dimensions of the right uterine horn compared to those of the feft i cach pioup

The mean diniensions ol non-pregiiant corpus
uteriare .59+ 2 27cm for lengthand 4,94 + 0.56cm
for width. The pregnant uteri hinve a mean fength
ol 4390 + 9 03cmand a width of 1813 + 3 88¢m
(Table 3). Using the student "t test a significant
difference (p 0.03) was lound between the dimen-
stons of the right and left non pregnant uteri and
fikewise between the pregnant and non uterine
dimensions.

The measurcments for the cenvixare given in
Table 4. The length being 4.92 + 1.oocm. the length

ol the external os1s 195 = 1.50cm. the diamcter of

the external osis 2,10 + 0 34¢m. the length ol the
scrial os is 691+ 0 4ocm and 1he dinncter of the
internal 0815 0.62 +0.20cm. The cervix ol the preg-
nant canicl measures 5.29 + 1.27cmon length, The
external os has a length of 116 £ 0.535¢cm and a
diameter of 1398 +0.3925¢cm. The internal os has a
feneth of 198 + 0 6ocm and a diameterol 0.57 -+
bolvem, A statstucally significant difference was
found W exist{p 0.05) 1 the varous disicnsions
of the cenvin for the pregnant and non pregnant
.||I|thi\.
Discussion

The ovaries (in the absence ol pregiiaacy) are
thttened. Tobulated and reddish brown. cach en-
closed i an ovarian bursa. The size of the ovany

+ 0.61cin breadthof 1.5+ 0 33¢cm thackness ol
094+ 0 I8cmandawcightof 3.0+ 0.61um.

The above lindings arce inagicemcint with the
meastraments conducted by Ribadu ¢ 1U8K). i
which he recorded highl"r values tor the el than
for the rizht ovaries. From the toiceomiy it could
be seen that the Ieft ovares vone higher values
than the right ovaries, This had also been noted
by several workers (Chen and Yuen. 1984 Musa
and Abusincina. 1976) Inthe famale camel. the
Ielt ovaries appear to be much more acine than
the right ihey are also obseryed o bear more fol-
hicles and corpori luica than the right. According
10 Shalash (1963) and NMusa and Abie Sincina (1976)
about Yoo of the pregnancies aie from Iett horn.
The left horn s found 1o be naiaially Larger than
the right m the non-pregnant camel. NMoreover.
the leh wierine horn s reported o be Lrger even
i the foctus, Allthese are su cestive of the natu-
ralactivity of the feft ovaries aiid the nterine horns.

- Henee. dhie highar values and what have been re-

ported by Shatash (19635). Cluhirasbi e o/ (1975).
Nur. (1934). Josht e of (1978) and St Gad
Bezuidenhout (1987). A statisteally significant dil-
lerence (p-0.05) was observed 1n this study be-
tween the right and the lelt.

Howaover it was found in e presean study thiat
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availall the dinensions increased during preg-
nancy. The increase is up to abour 300% in the
casc of the ovarian weight. This ol course is duc
to hormonal activitics during pregnancy. Inalmost
all the carlier reports. no deliberate attempt was
made o differentiate measurements obtained frony
the pregnant and non-pregnant animals. There is
a need to emphasize here that measurements con-
ducted in this investigation did not classify ges-
tattonal stage. This could be a limitation of this
study. Gravid reproductive tracts were measured
without discrimination, .

The non-pregnant uterine horn i this study
was found (o have a dimension .86 + 1.38¢m
leneth and diameter of 4.43 + 2 48co. while the
right uterine horn have a lengthof 6.5 + 0.9cm and
adiameter of 339+ 0.70cm. These valuces are
iower when compared with those of Ribadu (1983)
dnd Stiadash (19603 These differences may be due

to breed ditlercnces and physiological states of

the anmuals, The uterine horn diameters at the base
ol the hornas reported by Ribadu (1988) was +.04

E2scmtor the ietthornand 379+ 098¢ tor the
richt and are i consonance with valucs obtained
i this study and also agree with the result ob-
tained by Shalash (1963). who gave the left and
riehiatertne horndamietersas 4.29 + 6G.90c¢m and

T3 0.03cmrespectively: Mean dimensions for
the preenant uterine horns show massive exten-

sion ob the sivare during pregnaney with a

fcnzth ol 382 - o Sdemand adiamcterol 158 +

2 62 recorded for the left and 1or the right a
leneth ol 13 06+ 4 Tocm and a diameter ol 1,99 +
L.ooScm. This increase 1s cnormous (Table 2). The
ditferences i the mean values of the feft and rnght
uterine horns nay be related to the pregnancey oc-
curring i the fett horn and this st agrecment
with the findimgs of Shalash (1965 who reported
that most previancies mecamel are recorded i ihe
lettuternie horn

Mcean values obtained i this study for the
lengeth and width ol the non-pregnant uterine body
are higher than the values reported by Ribadu
(1988) and Shalash (1963) The uterine diameters
recorded 1 the present study are 4.99 = 0.0} cm
and 3.73 =0.03cm for the feftand right horns re-
spectively. The differences may be due to breed
dilferences. for differences do exist benween the
breeds of camels slaughtered in the Kano arca and
those slaughtered around the Sokoto basin. Those

(Micnttlvlmj/ n{/ ‘,l\’(,’,,_ Coracd u{ e (.7('1_1_4(4/17('1 “Cumel MA. UMARU & UM MERA

slaughtered around the Kano arca-where Ribadu.
(1988) conducted. his study are mostly heavicr
breeds. Light brow n to white in cotour while those
slaughtered i the Sokoto mictropolitan abattoir
arc lighter. taller and mosay pred e color. The
weight of the uterus is greatly increased during,
period of activity as in pregnancy when compared
with periods of mactivity. The pecgnant uterus
could mcasurc up to 43 90 + 96 cnin lengeth and
1813 5. 88 inwidth as was found i thes study.
This isan cnormaons increase incomparisor with
non-pregnait uteit. Parity is also reported o at-
{eet the size ol the uterus (Shatash 1903

Mcan dimensions of the non-pregiiant canmel
cervix in tis study agrees with carlier reported
measurcimicnts by Ribadu (1988) Shalash (1903).
and Mukasa-Mugerwa (1981) Only shight varia-
tions exist between the vatues tor cervical diam-
cter. No measurenients were tiken for werghit be-
cause ol apparcent difficulty 1o neatly separating
various structures of the reproducine tract.

The vagia wae tound to lianv e sncan fengthand
diameterof 275 - S 30cmand Ty = L 3Tcme-
spectively. These figures are shizhthy higher than
those ol Ribaidu ¢ 198S). but i close agrecmeni withi
value given by N ¢ 1984) but slightdy Tower than
value recordad by Taveb (1933,

Pregunancy lias the effect of zrcatly cularging
almost all parts of the reprodactine tiact of the
female camcl peihaps  that expliins the sieiili-
cant statistical ditlerence (p 0.05 5 existing berweeis
the pregnant and non pregnant oreans in all the
samples.

The fastiag tmpressions gestational changes
make on these oreans are what account tor the
morphometric difterences obseryed between thie
venitiahia ol tne primiparas and the pluripaia

IUis concluded that the mei values obtained
in this study vwere essentially i aerecnicnt wiids
stmibar studies cisewhere, Howaver it wis oo-
served that sotiae phystological seaie (presnancy)
and breed ol thie ammmal could account for some

recorded ditterences m the measaecmenis iaketi.
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Table 3: Mean dimensions of uterine body in pregnant and adult non
pregnant camels (C. dromedarius)
Dimension Pregnant (100)* Non Pregnant (55)*

Length (cm) 43.90 +9.03 9594 227

Diamcter (cm) IS 13 +5.88 4,94 0.50

* Figures i the brackets mdicate the number of camels studicd i cach group. There is sieniti-
cant ditference between the dimensions 1n pregnant and those ot the non pregnant utert (p- 0 03)

Table 4: Mean dimensions of the cervix in pregnant and non pregnant
camels (C. dromedarius)
. . Prégli:mt Uteri (55)* Non Pregnant Corpus Uteri (55)*
Dimension ‘ =

External Os Internal Os

1.O8 -0 606 492 -+ 1.06

External Oy Internal Os

Length (em) 1.16+0.53 2 10+0.34

Diameter (em) 1.60+0.39 0.37+0.19 09 - 040 0.62+0.20

* Figures in the brackets indicate the number ot camels studied in each eroup There s statis-
tically significant difference between the dimensions of'the cervixin the pregnant and those of

the non pregnant camels (p=-0.05).
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