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ABSTRACT OF THESIS

The genital dimensions, weights and histologic features
of the different parts of 50 non-premant tamels (Camelus
dromedarius) webe stldied: The length, width and thickness
of the left ovary was found to be 3.€1 + 0,54cm, 2476 + O.,44cm,
and 0.73 + 0.14cm respectively and weighed 4.76 + 2.11gm while
the right ovary measured 3.47 + 0.5cm, 2.63 + 0.42cm and
C.71 + O.14cm respectively and weighed 4,40 + 2,04gn.
Dimensions and weights of the oviducts, uterine horns and
bodies, cervices and vaginas were also obtained. There were
simificant differences between the left and right uterine
hormms (P£0.05). Histeclogically the owvary, oviduct, uterus,

cervix and vagina were similar to those of most demestic animals.

A survey of the incidence of female penital disorders
of one-humped camels showed 33 (4.47%) abnormalities from
a total of 850 tracts examined. The conditions encountered
included follicular cystic degencration 0.83%, ovarian
hemorrhagic cysts 0.47%, pyometra 0.35%, early embryonic
moy tality 0.12%, endcme trial hemorrhages 0.47%, fetal
maceration 0.12%, abscess 0.24%, wlwr tick infestation

1.77%, and cervical hypcplasia and aplasis 0.12%.

Pregnancy rate from 850 une~humped camels slaughtered
for meat at the Kano abattoir, was found to be 49, €4%.
Embryos and fetuses in the first trimester were 206
(48.82%), 151 (35.78%) in the second trimester and

65 (15.40%) fetuses in the third trimester. The economic
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sigmificance uf pregnancy wastage was highlighted and
sugges tions made cn the ways of preventing or minimising

the fetal losses.

Uterine swabs from 50 grossly normal non-pregnant uteri
of one-humped female camels were cultured or bacteria on

blood and MacConkey agar plates. Staphylococcus aureus was

isclated in 4 cases (8%) while Escherichis coli was isolated in

1 case (2%). It is concluded that the normal heal thy camel
uterus should be bacteriologically negatiw ond that any orginisms

found there may be regarded as potentinl pathogens.
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INTRODUCTION

The Arabiar one-humped camel qggyglus aromedarius), is

2 primary inhabitant of the nnrthern half of Africa, the
Middle East, Pakistan, India and sore ports of West Africa

ircluding Migeria, The two<humped comel (Comelus bacterianus)

is found primarily in Central Asia; The dpovedary 1s a
multipurpose animal used for transportaticn, milk production
and meat ns well as bvenrnducts (weol, hair and hides), Camele
are extromely well adapted to the hot arid environment.
Conscquently, the Arabian camels are of considerable cconomic

importance.

Accordine to the FAO (1978) ecstimate, there are about
18,000 camels in Nigeria, although this n'mber has increazod
cor.siderably in present times, Moot of then “re owned hy
pastoral grouns in Soknto, Katsina, Hanc and Bornn states
where their importance as the traditi-nal mecns of transport
and apriculture cannot be overlooices :lespite the advent of
modern transportation gystem and apra machincries, Camel ment
is extensively consumed in some parts of lligeria. At the ¥an
abattoir alone, 19,762 and 16,099 canels werc slavghtered in
1986 and 1987 respectively. Mnst of the canels slaughtered
ware trade animals jmparted into Wigerin from neighbouring Miper
and Chad Pepublics. Traditional car:2l owners in Nigeria

rarcly sell their stock.
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Reprodﬁcticn is the basis of any livestock economy;

‘Sexual acti;ity in the cémelidaa appears to be dacyclic and
ovulation ia indﬁced 5y copulatinn; The duration of sexual
activity is ;ﬁriétla: The pattern of the reproductive cycle i
appears to be relétad to the harsh environment from which the
camel evol;ed: ‘Solaction has, thus been towards a type of
animal with 5 5reedina ceason coinciding with the most favorable
time of the yeér; However, in areas With good envirmmmental
conditions, sexﬁﬁl ﬁcti;ity does not follow such & restricteﬂ

4 et

pattern (No;oa, 1970},

Ly ]

Little éttanticn has been pairt to camels from scientifi

viewpoints compared to other dawestic animals, The nagligancé
of camels coﬁld be attributed to double set of prejudices. It
18 nnt only congidercod of low economic value compared with

other exotic li;estock Eﬁt is also believed to belsng to nld
fashinned ci;ilizétion: Econamic and bioclogical evaluation
of camels in terms of productive and reprodﬁctivé notontials 'I
have not been'ﬁttemptcd, although substantial research has
been conducted iH the ficld of physiology and disease control :
(Shalash, 19835. Despite this report by Shalash (1983), work

on the morphometry, histology and pathology of the genitalia

nf mme-humped female camels in Nigeria 1s scanty. So also is
the information on fetal loases as a result of slaughter of

pregnant camaels.

The specific objectives of this project are to:

1.  determine the grona genital dimensions and welghts of the

different parts of the female genitalia of camels;



stuly the histology of normal female renital tracts;
undertako én dbnttoir survey of female genital Aiseaccq’
abnormnlitisa of camels;

detcrmine the 10&&1 of presnancy wastage as a result %
slaurhter of nregnant camels and

conduct, b&cteriolonic stuly of grossly normal camel

utaori.



LITEFATURE REVIEY
OVARIES

Jushi et 2al. (1973) noted that although the camel is a
ruminant, the reproductivwe tract of the female has some

resemblarice with that of the horse.

Lesbre (1903) cited by Novoa (197)0) described the ovary in
the camel as having the gross shape of a pes or nut with many
ovisacs on its surface. Leese (1527) escrilied the ovary as a
flattened organ measuring 1 inch (2.5cm) in length, Asdell
{104 6) noted the length of the CGraafian follicle as 1 to 1.5¢m which

attained a size of 2.5 t¢ 2cm at maturity,

Shalash (1365) stated that thce owiry of the female camel
presents itself as a reddish flattencd ormn with a circular
cutline. The presence of numerous ovisancs on the surface of
the ovary giws it the appearance of a bunch .f grapes. The
lateral and medial surfaces are slifhtly canwex, 'The free
wentral border is convex an< presents no cwlation fossa. The
corresponding attached border is somewhat straight. The ovary
is enclosed in a large ccnical pocke t-like fold of mesusalpink,
known as the bursa ovarii. The apex of this bursa is Llind
and laterally situated. The corresponding uedial end of the
bursa forms a large circular orifice beyond which the fimbriae
of the uterine tulc are situated!. Te ovarisn ligament has

been found in the form of a curd-like structurc extending from



the superior surface of the broad ligament to the well defire”
hilus of the ovary of its nwn side;.

The wvaries of the Iranian dromodary were found t ﬂ:v;
an average size »of 13 x 19 x 33mm ~and an average weight f
10gm (Chahrasbi et al., 1975). Shal~sh {1065) however v
weights as 3.65 + 1.49gm and 3.80 : 1,63gn for non functisning
right and left nvarias respectively, and 5;51 * 2.69gm and
5.47 + 2.62pm for risht and left cvaries with Graafian follic! -
Ovaries with active corpara lutea of pregnancy weighed 7.9 + °2.°
for right and 8.5 F 2.66gm for left =')vr11'ies; Abdo gt al,
(1968) reported the size of the oérries a8 2 . 6cm for lenght x
2.5 « 4cm for thickness. According to Tayes (1948), the ovary
of a mature camel weiphed 2 - 4gm and fnicasured 2 - 4cm 1ong,

1.5 = 2cm wide and 0,8 « 1em thick.,

Abdallah (1965) reported that the ovarics in the non-
prermant camel are oval, situated in 2 cranic—caudal directi -
and are flattened laterally. They are bean-shaped in the rec'ics
period (anestrum) but vary much in shope Juring the breedinp
season and presmmancy. The average weipght of each ovary was
5gmn, From a study of 40 presmant and non-pregnant genitaliz

Cameclus dromedarius cnllected from various slaughter houses ir

Egypt and Sudan, Abdallah (1965) concluded that the nvary is

about 3cm lone, 2cm wide and N . Acn thick,

From a study of 30 female canels slaughtered at Hofuf

abattoir, Saudi Arabia, Arthur et al. (1935i concluded that
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the size and shape of the ovardes vary with their content 17
follicles and corvora lutea, The anestrus ovardes {(rouichl)
oval and thin) measured 4 x 2.5 x D.5cn., They stated thatizh:

ovarian surface was uneven and shoved mony small follicles -+,
|

in maturc animals, projections of old cornora lutea. Corprirs

albicantia wers cream—cnlored and meagurosd up be 0.6cm in E

diamcter. i : 5

i 1
: . i

Ofafies nf mature, non=pregnant cdmels contain numerots
granfian follicles in various stapes of dgﬁclopment. A1l
Graafian fellicles, especially the larpgest ones protrude frpm
the surface of the ovary., They nre turgid, transparent and:
"wlmost spherical structures that are easily unucleated, sirce
they arc enveloped by a thick wall; Grﬁéﬂiam follicles g

grow to a diameter of 10¢m but a common o%ulatory size is iﬂ

1.5 to 3.0cn (Fl=w shy and Hameida, 1084, Arthur et al., 1797,
Ghonain (1985) cited by Ismail (1937i repartad that folliclds
also develop, but oo not nwvulate in the cvary of premnant cgnels,
partlculariy Auring the first 126 days t35;4%5 and less 30 duriag

the remainder (17.7%) of gestation. l

Muaa and Abusineina (1978a) estiuntod that follicles i
take abcut 6 days to grow to maximur size {range 2 - 14 days)

and range from 1.8 to 3em in diameter, although sizes of
B « 9cm were alsn reenrderd, The grown follicle remain constant
for © -~ 19 days (av. 13 days) before resroessing over a 7 to 70

days perlod. Tha growth ~f frllicles to maturity alternated

\';



between the 2 gonads, but smaller follicles were always
palpated alongside them. According to Arthur gt al. (1985)
mature follicles and current corpora lutea of the breeding
season projected from the main contour of the ovary and gave

the latter an exaggerated form,

Abdallah (1965) and Abdo ct zl. (1963) reported the
presence of corpus luteum during the lutezl phase of the estrous
cycle in Iragqi and Sudanese camela; However, in a recent study
by Musa and Abusineina (1978a) 1n§olving 35 eatrous cycles over
a 15-month period, no luteal phasc was demonstrated, ovarian
activity being mainly follicular; There is no cyclic luteal
phase in camels (Nawito et al., 1967; Musa and Abusineina,
1978b; Shalash, 1980; Elias et al., 1904a). The follicular wave
covers the period of time between the accepntance of the male
by the female, with the associated changes in the ovaries, and
her re-acceptance nf the male 1ndic£ting the start of a new wave
(Nawito et al., 1967,  Shalash,1980). Nawito et ai., (1967)
divided the follicular wave intc (a) mature follicular stage
(b) atretic follicular stace (¢) non-follicular stage, and (4)

growing follicular stage.

The corpus luteum is thus normally observed only during
pregnancy and in few cases with patent os uteri (Shalash, 1965).
Its shape varied between spherical elongated and oval, and in
early gestation it had a flabby consistency becoming larger and
firmer as pregnancy advanced., A neck-like constriction was

observed at the point where it attaches to the main ovarian body,



The corpus luteunm of premmancy was light Lrown with a grayis?
central cavity and variable numbers (1 to 5) ney be fount -
the same ovary, their size varying Troa 1.85 to 1.88cm and

their weipht from 4,15 to 4,68z (Shalnsh, 1065).

Ovulation in the camel does not occur spontanecusly ~o
in the cow, cwe or geat. Copulatory stimulus for its inducti~
is indcspensable (Shalash, 1965; !nwito 35_3}}, 1967; Novoa,
19703 Shalash, 1980; Flias EE.EEQ' 1e842), Iwisn and Abusinecin
(1978b) also confirmed the above [in'ing among Sudanese
Aromedaries. However, even 15 minutes of cxperimental cervical
stimulation by palpatinn failed to induce ovulation, nltho?ph
luteinization of the Graafian follicle woa produced., The ¢amel
iz thus an induce? owvulator like the cat ond rabbit, Copulati-»
apporently trispers the release of the monadotroping essenti-?
for ovulation to ocour approximatoly 36h later (Williamsoq -

Paync, 1973).

Both Shalash (1965) and Musa and Abusincina (1976) o+
examined 787 and 416 female reproductife tracts respectivel),
agreed that there was more (12,98%) ovalaticn from the left th--
the right ovary and that presnancy in the camel is almost
exclusively left sided (29%). Cross prepnoncy, where the
premancy is maintained by a corpus luteum from the opposite
side is very common (37.77%), early cubryonic migration beins

probably freauent among Aromedaries tShﬁlﬂsh, 1965).



Histology of the Camel Ovary

Abdallah (1965) stated that the cﬁmcl oﬁm“y is covered
by a layer of germinal epithelium except at the hilus. The cells
of the germinal epithelium are of low cuboidal type with
spherical nuclei. In some cases, the cells tend to be flattened
Below the epithelium is a well defined 1§yer of dense connective
tissue known as tunica albuginea; The o;ﬁrian sboma which is
cellulﬁr is next to the tunica albugineﬁl The cells are arranged
in parallel lines around and between the growing follicles.
The stromal cells are characteriscd by their densely staining
nuclei; The area vasculosa is fibrous And contains many blood
veasels; No interatitial tissue wﬁa obseréed in the ovary of
the ca.mel; He noted that follicles of different sizes were
found in the stroma. The structure of the growing follicle is
similar to that found in follicles of other domestic animals.
The theca interna and theca externa could only be distinguished

from each other in fairly larmge follicles approaching maturity.

Abdallah (1965) described the corpus luteum of ovulation
and that of pregnancy to be similar structurally. It has Vowever
been shown that the camel has no cyclic luteal phase like other
domestic animals (Nawito et al., 1967; Musa and Abusineina,
1978b; Shalash, 1980; Flias et al., 1984a). What Abdallah
(1965) and Abdo et al. (1968) described és cyclic corpus luteum
may hafa been corpus luteum developed as ﬁ result of infertile
mating or corpus luteun associated with ;ery eérly embryonic

death (Musa and Abusineina, 1978b).
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The corpus luteun according to Abdallah (1065) was
cowerad by a wascular ceonnective tissue capsule which sends
sep ta towards the center. The luteal cells were very large and
supported by a network of reticular tissue. They appeared
triangular or polygenal in shape, with large spherical lightiy

stained nuclei. Active courpus luteun appeared very vascular

|
with thin capiliaries between the lutenl cells. Courpora

albicantia consisted of irregular densc comnective tissus with
fibrosing blood wessels in certain areas of the ovaries.,
|

Tayes (1948) stated that the microscopic picture of 1;119
corpus Luteun of pregnancy in the camel rewsaled a gradual
decrease of lipoids and fat in the lutenl cells and an increase
in ccnnectiwe tissue elements as pregancy cdvanced.

Shehata (1964} found medullary tubes in the ovary of the
adul t camel and thought the ovary of the camel possibly secretes
a substance which causes persistence of both mesconephric structures,
the medullary tubes appeared as intercommunication structures
within the medulla of the cvary rescembling glandular anini.

The lining epithelium was cubwidal with or without secretion.

| W

K

QVIDUCT

The general mcrphulogy of the oviducts of the one-humped
camel is similar t that of obher domestic animals. The cviducts
of the camel are small in diameter (1 - 2mra), but becone i

larger at the owarian and where fimbriac are located (Mukasa=

Magerwa, 1981). | f;f,.ﬁ“’“ 2ha,
' | 20e R0 gl e




According to Abdallah (1967), the oviducts of the one-
humped camel are relatively long (17~ 22cm) 1in length and
follow a tortous course to the corresponding horns but they
tend to become straight at the iathmhs reeion; The oviduét at
the ampullary region is rather soft and flabby ahd has a wider
diameter than in the isthmus region where it is hard in
consistency. The abdominal end of the tube, infundibulum, has
fimbrae which lie close to the medial opening of the bursa ovarii,
The uterine end of the tube penetrates through the wall of the
corresponding horn and protrudes for a few millimetres into
the uterine lumen. The oviduct is coverod by a fold of
peritoneum, mesosalpinx, which is continuous with that of the
broad ligament. Within the mesosalpinx is the uterovarian

artery which runs parallel to the long axis of the ovicuct,

Arthur et al. (1985) rerorted that the fallopian tubes
are 22 to 24cm long. Their width increases towards the ovarian
end where the tubes are obviously funnel shaped. The masosalpinx
and meaoﬁarium together form a very well de;eloped bur=a which

closely invests the ovary.

Novoa (1970) has stated that the oviduct of the camel is
25 to 28cm long. The isthmus is less coiled than the ampulla
and the ovarian part of the fallopian tube. The lumen of the
ampulla is 4 to 5cm in diameter at its ovarian opening in the
depths of the fimbrae, while that of the isthmus is 1 t> 2mm
in diameter. Fach oviduct opens into the vterine horns by a

narrow orifice at a summit of papilla 3 to 4mm in height.



.

The uterine tubes are 22 to 28cm long. Their width
increases towards the ovarian end where the tubes are funnel-

shaped (Ismail, 1987).

Abdallah (1967) studied in detail the microscopic features
of the camel oviduct. !e noted that the mucous membrane of the
oviduct is thrown into folds filling most of the lumen. In the
ampullary reficn the mucosal fclds were taller than in the
isthmus region and showed primary and secondary folds. The
lining cpithelium consisted of 2 cell types, ciliated columnar
and nun=ciliated columnar with uval or clongated nuclei. The
propor tion of ciliated to the nun-cilinted waried in the different
phases of the estrous cycle and premancy. He observed that
during the growth of the fullicle morc cilinted cells become
apparent and towards the end of the follicular phase all the
tubal epithelial cells were tall columncr with some non-ciliated

secreting cells.

According tw Trautmann and Feibiger (1957) the mucousal
folds of the oviduct in must domestic animals are negligible
in the isthmus but increases greatly in the ampulla. Mucosal
folds are most proncunced in the sow, marc, less so in rumipants
and subject to individual variation in carniwra. Abdallah
(1967) obserwed the mucusal folds of the camel oviduct to be

pronounced and cumpared it to that of ruminants.

The subepithelial layer which also fills the folds

consists of locse ccnnective tissue, bLlood wesscls, lymphatics
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and ner@es; The tissue at the hase of the folds is fairly
cellular and sometimes inflltrated with lymphocytes. Smooth
muscle fibres are noted. The 1aminé prOprié lies diractly on
the muscle layer as ng muscularis mﬁcosé is present. The Lnner
smooth muscle layer is circular and outer longitudinal, the
2 muscle layera are intersperacd hy a zone of loose connective
tissue; The circular smooth muscle lﬁyor is ;ery thin in fhe
ampullary region and thick in the ifathmic region. The oviduct
is covercd by a serosﬁl coat (Abdélléh, 1967i: | ;
; F

i b

Scanning electron microscony stﬁdies of the camel oviducts
by Nayek {1977) showed that the epithelium of the camel uterine
infundibulum congsists primarily of 2 types of cells, ciliated
and secretory. It was suggested that ciliated cells were concerned
with the transport of ova and sperm while the secretory cells
are involved with the secretory processea:

|

l UTERUS ;-

" The uterus of the camel is of hicornual type and is large

enough to occupy a position which iz mostly abdominal and

partly pelvic. It is reddish white, swooth and not dense in

texture; Its upper and lower surfaces are coa%ex and plain

respectively. The body is relatiﬁely short; Both ¢ornua are

intimately united in their caudal portions; The divergenca of

the anterior portions is characterised by forming a T-shapa

with the uterine body rather than Y-shépe {(Leese, 1927; Tayes,
)

1948; Shalash, 1965; Novoa, 1970). Arthur gt al. (1985} however

1 L

.L'
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stated that the uterus is bicornuate with substantial uterine
body from which 2 cornua diverge and tapcr anteriorly to form

a combined uterine shape which is intermediate between that

of the letter Y and T. The left horn is distinctly longer than
the right cne. The mucous membrane <f the uterine body and of
both cornua is smocth and presents no carunucles (Shalash, 1966;

Abdallah, 1968; Nowa, 1970).

Shalash (1965) gave the length an' diameter of the uterine
body as 2.11 + Oiagcm and 5.39 + 0.90cm reupectiwely during
follicular growth and 1.85 + 0.49cm and 5.84 + 0.%cm for the
length and diameter during the nericd of cvarian inactivity.

The length of the right hcrn was 13.42 + 1.76cm and 13.37 + 2.5¢cm
during the follicular (growth) phase and ovarian inactivity phases
respectively. The length .f the left horn was found tc be

17.45 + 2.86cm and 17.53 + 3.29cm during the pericds of cvarian
activity and inactivity respectiwly. The diameter at the base
of the uterine horns for right and lef't cornua during follicular
phase was 3.73 + 0. cm and 4.29 + 0.90cm respectiwly. During
the cvarian inactivity phase, the dinmeter was found to be

3.73 + 0.6cm for the right horn and 4.99 + 0.91cm for the left horn.

The average uterine weight was found to be 278.22 + 84.56gm
but during the fcllicular activity it was found to be heavier
than during the ovarian inactivity, Leing 284.06gn + 92.29 and

272.38 + 76.82pm respcctively (Shalash, 1965).
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Abdallah (196R8) described in detéils the microscopic
changes occurrineg in the camel uterus during the estrous cycle.
There was preliferation and hypertrophy of the endometrial
structures during follicular growth with eéidence of secretory
activity; Vascularization edema of the endometrium, hypertrophy
and diatention of the uterine glands werc the most pronounced
changes durin~ pregmancéy. Glycogen was present in the endometrial

stroma throughout thc estrous cycle and prognancy!

Savi (1843) cited by Novoa (1970) was the first to note
that the fetal placenta in the dromodary was diffuse in nature,
as in the marc and not cotyledonary as in other ruminants. He
described the thick chorionic membrane in the dromedary as
being covered with short, shrublilke tendrils or villi in which
arteriocvenons connections sometimes occurred; Similar observations
on the epitheliochorial nature of the c{mel placenta was also

made by several workers (Abdallah, 1963; Wilson, 1082).

Inspite of the nearly equal froquency of ovulation from
the right and 1ef. ovaries, studies performed on the camel have
shown that nearly all conceptuses (98;2 to 16ﬁ$) are located in
the left uterine horn (Tayes, 1048; Shalash ﬁnd Nawito, 1964;
Shalash, 1665; El-Wishy and El.Sawaf, 1971; Musa and Abusineina,
1976). This high incidence of left horn pregnancy is attributed
to embryo mipration which ranged from 36;6 to 48.8% (El-wishy
and El-Sowaf, 1971; Arthur and Al-Rahim, 1782), It has
also been observed by Arthur and Al-Rahim (1982) that the right

horn does not support a conceptus after about day 50 postcoitum
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an< that adequate placental development is impossible in the
right horn; When a normal single fetus de;elopa in the left
horn, its allantochorion grows out into the right horn and
establishes normal placental relationshins there as well as its

own left horn.

CERVIX

The camel cervix, like that of the cow has a number of
mucosal folds arranged in 3 to 4 rows (Ismail, 1987). The
cervical canal is short (3.5cm), with a diameter of about 5.5em.
Like the cervix of the Zebu cow, that of the dromedary tends
to hypertrophy and protrude about 1em into the vagina resulting
in the formation of 2 blind sacs ,cne situated dorsally and the
other ventrally, Anteriorly, the mucosc-il folds of the cervical
canal form a rrominent crest which mérks the cranial opening of

the cervix (Mukasa-Mugerwa, 1981).

According to Arthur gt al, (1935i the camel cervix resembles
that of the cow but has 6§ annular mucoaﬁl folds; A few
centimeters behind the cervix is a concentric frinpelike fold
of the anterior vaginal mucosa which tends to obscure the uteri
externum, and behind it are several progrcssiQaly less prominent

circular folds,

Shalash (1965) bhas reported the aierase length and diameter
of the cervical canal during the folliculﬁr activity as

5.37':'0;98cm and 5.96 :.O.Zcm,reapocti;ely, while during ovarian
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inactivity the length and diameter was found o be 4.36 + 1.25cm
and 5,79 + 0,9%m respectively.

l
VAGINA

The vagina of the dromedary is an clastic organ of reddis.hl.‘ ’
colopr measuring 30 - 35cm and lined with mucosal folds poatlerio'r
to the externzl cervical opening, Both longitudinal and |:
circular folds have been demonstrated, althouth the later 1
mare pronounced, With advanced pregmoncy thore is a tendency
for the uterine weight to stretch out these folds (Mukasa=

Mugerwa, 1981}.

Leega (1927) desecribicd the canals of Grtner and the

glands of Barthelini in the camel. Thych (1953) indicated that
these canals are located in the wginoal wall; originating in the
region ~f the external cervical apening.
|
REPRODUCTIVE PATTERNS OF THE FEMALE CAMEL

Seascnal variation in Jvardan activity

Information about the breeding seasen in the dromedary is
rather conflicting, 'The breeding seasan in Swulan was reported

I
to Lo from March to August (Musa and Abusineina, 1978a). In

Pakistan, Yasin and Wahid {1957} stated that the breeding season
ceeurrcd between December and March., Mattaru {1966) reported
the breeding season of Aromedaries in India as between November
and March, while the breeding season in Somaliland was reported

to be between April and May (Mares, 1954). Shalash (1965)

studied the changes in ¢wrian functions in' the camel during
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different months and season in Egypt and found a highly

significant differance in the ovarion dctivity Letween months
as well as between seasons, This woﬁld illﬁstrate that the
fomale camel shows a stronger tendency to Bc é seasonal bpeeder
as moat of the ovarian activity occﬁrs from December to M;y with
a suddan drop during February. Optimﬁm oﬁérian activity waas
found to occur in March. Nawitolgg'é;; (1967i, however stated
that althougzh the female camel in Egypt shows a strong tendency
to he reparded as a seasonal breaden, prognéncy can occur?in any
goason of the vear as indicated by the porcentapes of early
.pregnancy althcugh it tends to he higher in winter and spring
than in summer and autumn. Fl-wishy and Ghoneim (1986} also
reported that conceptiona occurped éll the yeér round in Egypt
tut with 2 steep increase from 6;2% dﬁring fpril to 22.6 T
during July (spring and early summeri; A drématic decrease

then occurred with the lowest level (3;5%i recorded durin
October and Novembar. ﬂrthur‘gg‘gil'(TOBSS has shown that
conception occurred in all months except May, August and Octobar
in Saudi Arabia and concluded thét in the tropics, the dromedary
is a potentially poly!estrous animal bub that natural conditions

of food shortage may decrease breeding activity.

Estrous cycle and estrus in camels

Studies on the ovarian cycle cof the comel are scanty,
Most reports in the literature are results of clinieal

obsarvations from breéding records,
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There are differences of opinion among investigators

kconcerning the pattern and nature of cstrous cycle of the camol,
The lack of precisc information aboﬁt the cycle has contribute?

to the inefficient breeding of this animal (Barmentser, 1951 citeﬁ
by Musa and Abusineina, 197Ra),. |

Musa and Abusineina (1978L) studied 35 complete estrous |

cycles in 5 non~premant camels (Camelus dromedarius) over a

- period of 15 months and reported that estrous cycle lasted fbp
28 days and the ovarian activity wds'strictly follicular, witJ
no luteal phase noted. On the othor hénd Shélash (1965) reporﬁed
a length of 24 o+ 4 days including 4 ddys of estrus; :
|
é' Estrus tends to he Ionger in pﬁroﬁs females than in virgin
enes (Novoa, 1970}. The female in cstrus tends to be restless,
bleats and has swollen vulva and a clear mucous discharge. Sh;
moves her téil up and down rapidly ﬁt the approach of the male
cr when hearing the gurizling vocalizétion of the rutting male;
Experienced female responds ranidiy to the nttempts of a male
camel to force her to the pround for copulation while Inexperienced
females may Cight the male or run away {Yasin and Wahid 1957;
Novos, 19703 Arthur et al., 1985), External signs of heat in |
the camel are far less evident than in the cow and the mare |

{Musa and Abuaineina, 1978b),

Joshi.gg.gi. (1978) studied the estrous cycle of Bikaneri'
camels of India in detail, They obser;ed thét the vagina appeared

" . l
moist and light pink during proestrus. It became moist and ped
¥

3
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during estrus itself, though the moistness decreased aa estrus
drew to an end, Similar changes werae abser;ed in the vestibular
mucosa; Superficial flat cells with aosinophilic cytoplasm .d

pyknotic nuclei were found to bhe chﬁr&ctcristic of vaginal smcars
during estrus, while intermediate cells werc predominant in ﬂ
smears from presnant animals, Vaginﬁl exémination showed thaﬁ

the cervix was moist and relaxed during estrus, On rectal

examination the uterine horns were turpid at the beginning of
estrus, bul turpidity was not as marked 25 in cattle. HNumerous
Graafian follicles were palpable o bhath ovapries but no corpuL

luteun could be felt durineg any part of the estrous cycle.

L |

? Since ovulation is induced by coitﬁs; the length of the
estrus depends on whether mating occﬁrs; In the absence of a
male, estrus may last about 2 woelts, whereés if copulation !
occurred on the first day of estrﬁs rocépti%ity disanpeared
after 3 days (Arthur et al., 1985). Nawito gt al, (1967)

described folllcular waves rather thén astrous cycles which
lasted an average of 2&521 days; He géée the duration of

estrus as 0 -~ 15 days with a mean of 4 - 6 days.

L

i; . Rafez (1274) stated that in the non-spontaneous ovulatiﬂg
épecies, the stimulus of copulation is cﬁrried by the nervous |
system to the ventral portion of the hypothalamus, while in the
spontaneous ovulating species the stimﬁlétors ére unknoﬁn,

However, the mechanics and exact time of ovulation in the camel

remaln to be investipated,
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Pregnancy and pregnancy diagnosis
The Juraticn of gestation extends [rom conception tol

parturi tion. Estimating gestation length in the camel ial

difficult because the time of fertilization 4s inexact dﬁé to

the largs number of copulaticns that occur during estrus (Shalash,

1980; Ismall, 1987),

In 787 uteri exémined ky SHalash 2nd Nawito (19&4) for

the site of pregnancy, it was found that SOU showed pregnancy

in the left cornu a2nd 0.7& in the right., (ross pregnancy,
and triple nregnancy were alss obgerved in 37.73%, 0.13% and

0. 13% respectively,

The gestation pe:r'iod in the cancl was reported to be 12

months {(Islamy, 1950), 12 to 13 mmnths {iasin ond Wahid, 19E?},

389.87 + 2.1 deys (Mehta et al., 1962} and 370 - 375 days (

twin

r thur

et al., 1985). Malc calwes are carric® 1.24 doys longer than

females calves. Sharma and Vyas (1971) in an inwatigation Tf

296 cne~humped camels in India found an owerall average gestation

period of 391, 1 + 16.7 days and that mnle cnlweyg are carried

1.2 days longer than female calws, Mehta et al. (1962) however,

stated that female calves were carried 1.3 days longer than male

calws, but this difference was not stntistically significant,

The gestation perind of the Bactrian comel is slightly lcnga[
awraging 13.5 months (Dahl and Hjort, 1976) cited by Mukasa

Mugerwa (19081). ul
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Variocus methcds have been deweloped for determining
pregnancy and estimating its duration in the camel. Musa and
Abusineina (1978a) studied the clinical features of pregnancy
for each mrnth »f gasi:atinn in 6 pregnoant camels over a period
of 13 months. They repurted the successful use of rectal
palpation to diagnose (regnancy in the comel and compared their
findings with those of the cow. It should Le noted that larger
corpora lutea are present unly during romancy, 99% of the
pregnancies are in the lef't horn, the right hcorn is congenitally
shorter than the left and the amount of fetal fluid at all
stages of pregnancy is less in the camel than in the cow (Arthur
et al., 1985). External cobservaticn of the pregnant camels
right flank rewals a spontanecus fetal mowemeat from the ninth

month and the fetus can be balloted externally from the tenth menth.

El-Channam et al. (1974) have found thot the Cuboni test
for the demonstration of estrogens in urine can be successfully
applied in camels as in the mare when the fotus was between 60
and 120cm corresponding tn the second half of gestation. Similar
resul ts were repurted in the mare Letwcon 150 and 300 days of
gestation (Arthur et al., 1982). In the marc however, the
source of pregnancy estrogens is belicved to Le the fetal gomads
(Raeside ¢t al., 1973) while in thc comel the extremely high
levels of estradiol in the allantoic fluid on the day of
parturition (2411 + 390 pg/ml) might im)ly a placental origin
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Other possible methods of pregnancy diagiosis in the camel
include the ultrasonic fetal pulse detector which could be
successfully used from midpregnancy by applying the probe either
to the right flank or per rectum above the uterus., Using a rectal
probe to detect fetal movements, fetal pulse or thrilling of the
urogeni tal artery, Schels and Mostafawi (1978) were able to
diagnose pregnancy in 12 out of 15 camels beyond the fifth month
of gestation. Since corpora lutea arc prescent only during
pregnancy a progestrone assay of blood or milk should be effective
in distinguishing pregnancy fron non-prcmoncy but this remains

to be demonstrated (Arthur et al., 1985).

Serum estrogen and progesteronc werc mensured in pregnant
and non-pregnant camels by El-wishy <t aol. (1983). In non-
pregnant camels, serum estrogen concentranticns were found tw
be higher in multiparcus (154.1 + 63,3 pg/ml) when both groups
had follicles of 3 to Smm in diameter. Unexpcectedly, low serum
estrogen concentrations were found in some comels with fullicles
of 10 to 35mm in diameter; this was thoupht tc be due to non
palpable atretic changes in the follicles. [Fcllicular atresia
cceurs in the non-mated camel. In prepgnant camels, serum estrogen
concentrations were higher during the last trimester (after the
seventh month) of gestation. There was a clcar increase in
serum estropen concentration at 15 to 21 days postpartum. ‘This
increasc could be a signal to stimulate pltuitary luteinizing
hormcne synthesis and subsequent resumpticn of cvarian activity

after calving. Serum progestercne concentrations in the pregnant
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camel {0.19 to 1.43 na/ml) were & to 16 times higher than ln
non-mated camels {0.05 to 0.09 ng/mli. After calving, a ¢

crease
of serum progesterone occurred during the first 6 days and was
accompanied by a dramatic decreasce in the weipght of the conmpus
1uteum; During the stbsequent 2 wecks, serum progeaterong{
concentrations Aropped close to the éﬁlﬁes reported for non-
pregnant camels., A orogesterome loevel of more than ine/ml is
sald to be reached only after fertile wating (Flias Eﬁuﬁl';
1984a); However, misinterpretation due $o carly embryonic death,
presence of larese corpus lutaﬁw in srme congenital defects of

the genital tract or ovarian cysts producing high levels oA

progeaterone [(Flewishy, 1988) mast be borne in mind. P
l

From studies on the vaginal smears and vaginal temperature
of. 6 camels, Vawito Eg.gi,_ETQSTS concluded that in the camel
vaginal smears tinnot be used elther as an indicator of ovarian
activity or for nresmancy. Changes in ﬁaginal temperature ére
influenced by the season and are not correlated with ovarian
activity and that pregnancy does not have any influence on the
vaginal temperature,

|
1

Pregnancy wastage and sex ratio

There 483 no report of pregnancy wastage as a result of
slaughtering of pregnant camels in Nigeria; In Egypt, El-wishy
(1988} encountered 416 pregnant genital traets from a total)
of 1264 genitalls examined at post—mortem: This representsia

pregnancy wastage of 32,91%.

l
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The slaughterineg of preenant cows in Nigeria averages
17,000 per year resultine in an estimated financial loss of at

least US 814 million over 10 years (ECA technical paper, 19088),

Ojo et al. (1977) found a pregnancy rate of SN, from 7,941
Zebu cows slaughtered at 3 slaughter slabs in Zaria. They
highlighted in their study the magnitude of the problem of
pregnancy wastage in Niegeria and cstimated an annual wastage of

4,000 fetuses from the Zaria slaughter slabs alone.

Zwandor (1981) found a pregnancy rate of 11% from 1,003

cows slaughtered at the abattoirs of Jos, Kano and Kaduna.

Over the period July 1985 to June 1986, it was reported
in the slaughter house of chnu‘J that 1,043 fetuses wera
destroyed despite the existence of a decree forbidding the
slaughtering of pregnant cows and animals less than 4 years.
The resulting financial loss was well over US 0.9 million or |

US 8825 per slaughtered cow (ECA, 1983),

Ladds 23_313 (1975) found a pregnancy rate of 62.9% from
7,495 cows evamined at the time of slaughter in North-eastern

Australia,

In 516 pregnant camel uteri examined for the detection of
sex ratio, Shalash (1965) found 47.48% and 52,52% for male and

female sexes respectivelv,
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REPRODUCTIVE DISOFDERS OF FEIALE CAMEL

Fertility rate: Nowea (1970) has stated that the fertility rate

in camels is extremely low when cumpared to other domestic

animals. In contrast, Arthur et al. (1985) reported that
according tc the Bedouins, fertility rate is high with sterility
occurring in conly 1% of camels. The disagrcement between the
authors quoted could be due to the Jifferences in the management
systems. Novoa (1970) described a confincment system of management

while the Bedouins have an ~pen, free ranging system,

Causes of low fertility:=- The factors contributing tc low fertility

in the camel according to Mukasa-Muzerin (19581) are many and

complex. These include:

(2) Late ape at first calving:- Puberty occurs late in the
camel and animals may be 3 - 5 years or more at sexual
maturity. Inadequate weight rcsulting from low plane of
nutrition may alsc be a causc cf delay. Gestation accounts
for a further cne year with the result that calving frequently
ocecurs for the first time at 5 - 7 years consi lerably later
than in cows.

(b) Limited rutting potential:- Full male rut may in some cases
oceur only at 8 years, and animals arc often not put to
full service before 6 - 8 years; In addition it is
repcrted that conly one male in the herd develops the rut,
while the others supress their scxual desire. This

situation together with a loss »f apetite and increased



(¢)

(d)

(e)

activity noted in males during the breeding Qeason may'
lead to a loss of condition and subsequent drop in libido.
Limited breeding opportunitiecs:- Although animals near
the equator are reported to breed zall year round, the
breeding season elsewhere appears limited (November -
March in Vnrthern hemisoheroi; Length of breeding season
is probably affected by nutrition level and day light
length and possibly by other f&ctnra such as altitude
and air humidity. Since gestatiocn usually lasts a year,
the breeding season tends to occur at the same time as
calving, thus limitine the nurber of females able to
conceive. When prenatal deaths occur rebrecding is usually
delayed until the following yenr;

Prolonged calvinsm interval:- The result is a 1low annual
calving rate of 50 - 80%. The calving interval is
prolonged by (i) lengthy gestation period, (1i) limited
breeding season (iii) late post-partum estrus (frequently
1 year).

Inadequate nutpition:- Low feed availability especially
in times of dmught may affect overall fertility in a |
varietv of ways raneing from delayed sexual maturity and
a curtailed breeding season to threatened calf viability.
When feed is scarce, growth and lactation take priority
over reproduction which then bocomes a physiological

luxury.

Other causes of low fertility in cﬁmels include management

practices and disease factnrs;



Reproductive diseases

Spencer (1973) renorted a low growth rate in some herds
of camels in Northern ¥enya and attributed it partly to tha
high incidence of diseases affecting reproductive performance.
El-wishy and Fl-sawaf (1971) have found the incidence of owum
and embryo loss as 11% from 234 one-humped camels examined at

different stages of gestation.

The causes of concention failures include various pathological
conditions such as metritis and pyometra as wcll as genetic
abnormalities resulting from inbrecding, hormonal disturbances etc.
One of the detrimental effects of inbreeding is the depression
of heritable characters such as fertility reflected in increased
abnormal germ cells and ecarly degencration of zygotes and embryos.
This abnormality is well known in bulls and other domestic

animals and sn might occur in camels also (Mukasa-Mugerwa, 19871),

Prenatal losses seem to occur more frequently in camels
than in other domestic animals. Embryonic mortality, often
associated with genetic causes has been cited as a significant
factor. Musa and Abusieneina f19755 and Musa (1979) found 2
to 3 corpora lutea in 13.65% and 1.22% of 491 single births,
whereas twinning rate is 0.4%, These observations, togother with
the histological evidence of Shalash (1965) ¢learly indicate
the early occurrence of embryonic mortality, althoughconclusive
evidence of mortality were found in only é few of the genital

tracts examined.



Early embryonic deaths in many species are frequently
followed by resorntion and a peturn to estrus; The death of
larger fetuses may be followed by the 1m_msion of suppurative
bacteria leading to maceration. Alternatively, bacterial
invasion may fail to occur, the dead fetus being retained in

a sterile state as mummified fetus (llukasa-Mugerwa, 1981),

Abortion and stillbirth both occur in the dromedary,
Curasson (1047). Richards (1976) and Fazil (1977) attributed
abortions in the dromedary to trypanoscmiasis., Other causes
include febrile conditinns such as pneumonia, camelpox Qr nervous
excitement (Leese, 1927). Pasteurcllosis and salmonellosis have

also been cited as nnssible causes of camel abortion.

Schwartz et al. (1983) stated that calf mortality in
camels is high, 20 - 30% being considered normal, Abortions
and calf mortalities are important sources of reproductive
wastage in camels. A major problem on the ranches in Kenya
relates to the high lavel of aboption and carly deaths (Wilson,
1986). Data from four ranches revealocd that abortions amounted
to 11.6% of all births (3.5 - 25;3’;’xi while preweaning deaths
constituted 14Y (10.1 - 19.3%), In a study involving 227 pregnancies
in India, 22 fetuses (9.6%) were aborted while 33 calves died
(16;1%) within the first 6 months (Bhargm'mngl., 1063 cited
by El-wishy, 198R), These losses not only reduce the
effectiveness of reproduction but also hai're long term effects
on herd dynamics. There is no report on camel abortions in

Nigeria.



a 3F w

Infection of the genital tract usually follows dystocia,

retention of fetal membranes »r trﬁumﬁ (Roberts, 1971).

Endometritis associated with partially involuted uterus
and a regressing corpus luteum together with several cases of
vaginal prolapse were recorded by Arthur and Al-Rahim (1982)
and Arthur et al. (1985) from abattoir genital tracts in Saudi
Arabia, El-wishy (1087) also reported cases of endometritis
in Egytian camels. No case of ovnridn or o@ariobursal adhesions

was noted in the abattnir or clinic.

In a study »f uterine infections in 2;075 one<humped camels
(Camelus dpomedarius) in Cairo ahattoir; Egypi, Nawito (1973)
reported 7 cases of abhscess, 31 of catarrhal cndometyitis, §
of hemorrhagic endometritis, 26 of pyometra and 15 of pyometra
associated with macerated fetuses. DBacteria isolated included

Streptococcus pvogenes, S. albus, Egcherichia coli, B-hemolytic

strepococei, and Pseudomonas aerw;

In Egypt, Hegazy et al. (19?9i documented the bacteriological
and histopathological findings in cases of endometritis in
camala; From 24 uteri showing gross lesions of endometritis,
a range of bacteria including the following were cultured:
Proteus spp; Serratia spn; E. coli, Enterocacci, Bagillus sop.,

C. renale, C. pyogenes, Staphylococgus aureus, Micpogocci spp,
and Streptococcus pyogenes. It was obseréad that the most

severe purulent endometritis was associated with the presence



of'E, pyogenes, Histologic and bacteriologic examination

revecled subclinical endometritis in 8 uteri;

ey e

Abdo et al. (1968) noted that o;ﬁries with cysts had morc
folliclos larger than normal., It wés dttributed to low thyroid
function whicﬁ promotes release of FBE by the anterior pituitary
resulting in the development of Graafion follicles which fail_i
to o';rulate because the luteinizing hormone is lacking. Abdo _g_!:_g._;l...
{1969i in 2 study on the thyrnid Function of camels with ovaryan
cysts concluded that such thyrnid wds inécti;a; Mukasa-Muger;a
(1981i has stated that cystic ovarién deganeration 1s nften
associated with hormonal disturbances;

o |
Shalash {1965) studied the incidonce of abpormalities

i < i e

from 1701 female genitalia of Camclug dromedarius and found defects

in 331 (19.40%)., The conditions found included amongst others
ovarian hypoplasia (D.71%) cystic ovéries t0.82%5 ovarian tumors
(0.06%), ovarian Aermnid cysts (0.59%), ovarian hemorrhagic cysts

(1.22%5, cystic corpus luteum (b;12%$, hydrobursitis (0.29%),
il

byometra {1.76%), nyometra with macerated fetuses (2,33%),

mummified fetus {0.65%) and persistent hymen (0;12%).
|
|

Musa (1970) attributed the occurronce of luteinized cysfﬂ

o b et

and smaller corpora lutea in scme non-pregnant genital tracts
to either a reduced conulatory stimulétion or due to carly

cmbryonic death and fetal resorption;

i !
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. . Shalash (196%) noted that pyonmelra and pyometra assoclated

with macorated feti were quite common and coneluded that the |

reproductive tract is susceptible to infection by many of the

bacteria and other infective agonts that attack camels. Thesq

infections may be chronic, lowzrade in nature or may impair tfe

o ;
efficiency of the tract, impede the passage of spermatozcn and

of egs or render the condition of the endemetrium unfavorab14
for implantation to occur. Pathological chanpes in the falloﬁ
tubes and ovarian bursae were common but did not necessarily |
cause reduced fertility as adhesions wero noted in some pregné

animals (Shalash, 1965). .

1

dian

nt

é - The occurrence »f brucellosis in the camel has been

'Feported by several avthors. Burgemeister gt al, (1975) cited

by Mukasa~Mugerwa (1981) tested 135 milk samples from Tunisian

c?mels and found all were ;egative for Brucella, although 3/52

(5.8%) camels had serum antibodies to B. abortus and 2/52 (2.8
to B. molitensis. Hameida et al. {1963) had 10 - 20% reactor
in Egytiqp camals while Waghela 23.£;; (1978i found a 14% reac
rate in Kenyan camels. Okoh (1979i reported a rate of 1% in

camels presented for slaughter at Lhe Hano ébéttoir. Nawito

EEHEﬁ; (1987} isolated B. abortus from one camel with bilateral

hydrobursitis,

&
+

)

tor
1

Nawito et al. {1967} examined 2,075 genital organs of female

camels and the results revealed the prescnce of various disord

in 347 representing 16,72% of the totol materiél examined.
) \ WAKdda .

a




Multiple defects were recorded in 52 of the abnormal cases.
El-wishy (178R%) noted abnormalities in 35 (2;75%) genital tracts
from a total of 1,264 menitalia of camels examined over a four-

year period in Egypt.

Zayed (1964) studied the histopathological changes of 48
uteri and found that in cases with noderate endometritis 3 or
more foci of cellular infiltration were demonstrated either
within the stroma of the endometrium or around the glands and
blood vessels. Tn animals affectcd with serious endometritis,
there were focal cellular accumulations, seﬁerc changes of the
uterine glands and an increased number »f diffuse cellulap

infiltration in the stratum compactum and spongiosum,

Conpgenital and nutritional causecz of infertility in camels

According to Shalash (1065§ the occurrence of cystic
ovaries, ovarian hynonlasia and infﬁntilc uterus is due to
congenital factors. Lagerlof and Eviksson (1948) cited by
Mukasa-Mugerwa (1981) found hypoplasia of the sexual glands in
cows to be completely genetic while cystic ovarian deseneration
scems to have a genetic basis, but cnﬁironmental factors of
different kinds influence its maniﬂestﬁtiona; Nawito et al.
(1967) attributed cases of occluded horns and os uteri or
persistent hymen to genetical factors as in the case of white

heifers disease in cattle,

The high percentage of subfunctioning ovaries were
attributed to malnutrition (Shalash, 1965i; Nutritional anestrus
occury in the female camel because of pror grazing resulting from

low rainfall (Arthur et al,, 1985).



- Wi

Chapter 1II

GENITAL DIMENSIONS AND WEIGHTS OF FEMALE CAMELS

(Camelus dromedarius) IN NIGERIA
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INTRODUCTION

The Arabian one-humped camel (Comelus (romedarius) is a
primary inhabitant of the Northcrn hﬁlf of Africa, the Middle
East, Pakistan and India. In Nigeria ﬁrnmedﬁries are found in
the Northermn part of the country; The dromedary is a multipurpose
animal uscd for transportation, thc production of milk and meat
as well as the production nf by-products such as wool, hair and
hidos; Dromedaries are extremely well adapted anatomically and

physiologically tn the hnt arid cnvironment,

The ovaries of the camcl are o;al, flattened and lobulated.
The lateral and medial surfaces are sliphtly convex, The free
border is also convex but the attached border is straight. The
presence of numerous follicles giécs the ovﬁry the appearance
of a bunch of grapes (Tayes, 1948; Shﬁlash, 1965; Noyoa, 1370).
The oviducts of the camel are small in diameter but become
larger at the ovarian cnd where the fimbriae are located. The
uterus is a bicornuate, reddish white, shiny organ with a
relatively short body and horns in the form of ¥ or T. The right
horn is shorter than the left (Shalash, 1965; Nevoa, 1970), The
camel cervix like that of the cow has é number of mucosal folds
arranged in 3 to 4 rows. The vagina is an elastic organ of
reddish color and lined with mucosal folds posterior to the

external cervical opening (Mukasa-Museorwa, 1931),

Some investimation on the dimecnsions and weights of the

genital organs of some breeds of camel have been undertaken.
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According to Tayes; {1948), the c¢vary of a nature camel welighed

2 ~ 4gm and measured 2 - 4cm long, 1.5 ~ 2¢m wide and 0.8 - ignm
EI[

thick, Arthur et al. (1985) stated that the ovary of an anestrus

camel is roughly oval and thin and meésured 4 x 2.5 x 0.5cm.i|

The ovaries of Iranian dromedary were tound to have ah avera
weight of 10am (Chahrashl et al. 1975}, Shalash {1065) howeIr
gave the welght a33.63i1;49gﬂ and SLﬁ?.iPE;SEEm for right and
left ovaries with Graafian follic\es; Abde ob al. (1967)
reported the length and bredths of the camel ovary to be 3 = Agm
and 2;5 ~ 4cm resvectively. The length of the oviduct was g‘
given as 17 - 22cm fAbdallah, 1?675. 22 to 24cm {(Arthur Eﬁ.ﬂﬁj’
1985) and 22 to 2°cm (Ismail, 1987). Shalash (19A5) penopted
the lenzth of the left and rieht horns as 17.45 + 2.86cm and
13.42 + 1.76cm respectively during the follicular phase, The|
cervical canal measured 3.5cm in length with a diameter of 5,5c¢m
while the vagina was reported to be 30 - 35cm in length (Mukasa-
Mugerwa, 198'1. '
Despite the economié impartance of camels, little reaea;ch
has beon contucted on their renrorducticn (Degen and Lea, 1082)

There has been no study of the camel female genitalia in Nigeria,

The objective of this study was to determine the zenital
dimensions and weights of the Zifferent parts of the ane~humpef
female camels alaushtered far meat at the Xano abatinir in

Nigeria, ' ;
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MATERIALS AND METHODS

Fifty grossly normal non-premant genitalia from physically
normal camels were cbtained from the Kano cbattoir between October
and December, 1987. As spccimens were cbtained at random,
unly rough estimate of the ages cruld Lo made using their
dentition (Mukasa-Mugerwa, 1981)., 'The specinens were immediately
transported to the laboratory for the study on ccllection.

Each whole genital was weighed using a spring balance after
dissecting out the broad ligament, izt and other tissues. The
length, diameter and thickness of thc ovaries were determined
using 2 measuring tape, thread and wrnier callipers. The
length of the nvary was taken by meacsuring the distance Letween
the 2 poles, The width (uiameter) is the Jistance between the
hilus and the free border. The thickness is the distance between
the 2 sides cf the vvary. The weightes of the «varies were

(R) analyticnl Lalance. Using thread

determined using a Mettler
and tape, the lengths of the uviducis werc mensured. The
external diameter ~f the isthmus was deternined using vernier
callipers. 'The oviducts were alsc veiphed. The lengths,
diame ters and weights of the uterine horns, uterine bodies,
cervices and vaginas of all the 50 specimons werce obtained

(R)

using ylastic tape, wvernier callipers and Mettler analytical

balance, respectively.

The data cbtainel were subjected to statistical analysis

using the student 't' test (Lovelay, 1980).



RESULTS

The ovaries of the camel werc found to be oval, flattened
and lobulated organs with numerous follicles. The free border
was convex while the attached border was straight: The ovaries
were enclosed in a pocket like fcold of mesosalpinx and mesovarium
(bursa ovarii). The oviducts were ohscrﬁed as ccily tubes
which cxtended from the apex of bursa ovarii to the uterine
horns, The isthmus was less cniled than the ampulla and the
ovarian part of the fallonian tube. The uterus was bicopnuate
and reddish in cnrlor, It had a convex upper surface and a
flattened lower surface with a short utcrine body, The right
cornua was shorter than the left onc, The mucus membrane of the
uterine body and hath hoapns were smooth and had no caruncles.

The cervix had ridges that were arranged in 4 - § rows. The cervical
canal protruded into the vagina fopming 2 blind cavities., The
vagina was an elastic reddish orpan which extended from the

cervix to the vulva.

The mean dimensions and weights of the different varts
of the 50 non-nresnant female menital organs are shown on Tables
1 - 4, The left ovary was slightly longer, wider, thicker and
heavier than the right. A similar trend was observed for the
left and ripht oviducts and uterine horns with respect to the
length and weicht. Fowever, while the diameter of the left
and right uterine horns were slightly different, it was the

same at the isthmus of the oviducts,
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DISQUSSION

The gross appearance of the comel female penitalia agree
with those of Tayes (1948), Shalash (196&3), Nuwa (1970}, and

Arthur et al. (1982)

The cimensions obtained for the owarics of camels in this
study are similar to those obtained by othoer workers for different
brecds of camel (Tayes, 1948; Abdallah, 1905; lusa, 1979; Arthur
et al. 1985). While the mean ovarian weight cbtained in this
study is close to these reported by Tayes (1948) (2 - 4gm),
Abdallah (1965) (Sem), and Shalash {1965) (3.66 + 1.40 -

8.5 + 2.66em), it is different frum thosc reported by Abde

et al. (1968) and Chahrasbi et al. (1975) (10 - 15gm). 'he
discrepancy between the findings in this stuady and those by

Abdo et al. (1968) and Chahrasbi ct al. (1972) may be attributed
to the differences in the breed/types of animals used in these
studies. Although the left ovary o pearcd nore active than the
right in follicular ‘ewelopment and weighed sliphtly higher than
the right (4.76 + 2.11gm compared to 4,40 » 2,04gm), statistically

there was no significant cifference.

The dimensions of both the left and right (21,30 + 3.30cm
and 19.88 + 3.86cm) ovilucts obtained in thic study agrees
with the results obtained by Abdallah (1967), Arthur et al.,
(1985) and Ismail (1987) whe obtaincd 17 - 22em, 22 - 24cm
and 22 - 28cm respectively for the lenpth of the oviduct.

It is however slightly different from the result obtained
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by Abdo g_'g__z}_i_. (1968) who gave the lenpgth f the fallo;iian tube
as 25 to 28cm, Mukasa=-Mugerwa (1981) reported that the dia.meter
of the isthmus was 1 - 2om,. This is slightly less than the

0.31 + 0.05cm obtained in this study for bLoth left and pight
|

oviducts.

Shalash (1965) reported the lenpth of the left and right
uterine horns as 17.45 + 2.86 and 13.42 + 1.76cn during the
f'ollicﬁlar' phase, 17.73 + 3,29 and 13.3Y + 2.15cm during the
pekiod of covarian inactivity. Thesc fipgures are slightly
higher than thase obtained in this stuwly (13,17 + 3.07cm for left
uterine horn and 9.41 + 2.12cm for the right uterine horn
iprespoctive of the stage of follicular development). The
uterine diameter at the base of the hern in this study ‘

(4,64 + 1.23¢m for the left horn and 3.79 & 0.98cm for ;c,he
right) aprees with the result obtained Ly Shaleosh {1865) who
gave the left and right uterine diamctors during the foliicular
phase as 4,29 + 0.90 and 3.73 + 0.63cn, res,octively. During
the pericd of avarian inactivity the uvterine diameter was found
to be 4,99 + 0,01 and 3.73 + 0,69cm for the lefi and rigl;t horns
respectively. The length and digmeter of the uterine body in
this study (3.45 + 0.58 and 4.94 + 1.23%cm respectively) is
slightly higher than the range given by Shalash (1965). The
uterine weight of 199.06 + 87.46gm in this study is also close
to the 193.76 to 376.40pm reported Ly Shalash (1965). The finding
of a congistently bigger left than riyht horn agrees with those
by earlier workers (Shalash, 1965; Abdallah, 1968; Nowoa, 1970;

El-wishy and El«sawaf, 1971; Arthur and Al-Rahim, 1982,
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Table 1: Mean dimensions and weiphts «f left and right
ovaries

ORGAN DT SeD
Length (cm) 3.01 + 0.54
LEFT OVARY Diameter " 2,76 + 0,44
Thickness " 0.73 + 0.14
Weight (rm) 4,76 + 2,11
Length (cm) 3.47 + 0.54
RIGHT OVARY Diameter ny 2. 63 + 0,42
Thickness " 9,71 + 0,14
Weight (;m) 4,40 + 2,04

Table 2: Mean dimensicns and weights of left and right

oviducts

« ORGAN MEAN S,D
Lengzth {cm) 21,30 + 3.23
LEFT OVIDUCT Isthmus(d) s 0.31 1—_0.05
Weight (gm) 4.40 + 1,67
Length {cm) 19,388 i 3.86
RIGHT Isthmus(d) " 9,31 + 0,05
OVIDUCT Weight (em) 4.00 + 1.40

(d) = diameter.
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Arthur et al. 1982; Tamail, 1987; El-wishy, 1988},

The cervix of the dpromedary is 5;5cm in diameter according
to Mukasa-Murerwa {108 1}, Shalash {1965j reported the average
longth and diameter of the cervical cénﬁl during follicular %
activity as 5,32 + 0.98cm and 5;96|3 ﬁLGZCm respectively, The
result obtained in this study is in conformity with the resullt
obtaingd by the latter.,

The length (22.51cm) and diémeter (4;150mi nf the vagiﬁa
from this atudy is lesa than the 36 -~ 35¢m obtained by Shalash

(1965) .

In conclusicn, it can be stated that the genital dimenslions
of dromedaries in Nigeria is similar to theose obtained by other

workers glsewhere, !




e
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Table 1: Mean dimensinns and weights of left and right
ovaries

ORGAN ME/!2] S.D
Length {cm) 3.61 + 0,54
LEFT OVARY Diameter " 2.76 j-_O.!eln
Thickness " 0.73 + 0.14
Weight (rm) 4.76 + 2,11
Lenrth (cm) 3.47 0.54
KIGHT OVARY Diameter e 2.63 + 0.42
Thickness " 0,71 0.14
Weight (gm) 4,40 + 2,04

Table 2: Mean dimensions and weights of left and right

oviducts

- ORGAN MEAN S.D
Length (cm) 21.30 + 3.23
LEFT OVIDUCT Isthmus(d) " 0.31 + 0.05
Weight {gm) 4.40 + 1,67
Length (cm) 19,88 = 3.86
RIGHT Isthmus(d) " 0.31 + 0,05
OVIDUCT Weight (7m) 4.00 + 1.40

(d) = diameter.
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Table 3: Mean <imensions and weizhts «f the Uterine horns

and body

ORGAN MEAN S.D

)
LEFT UTERINE Length  (cm) 13,17 + 3.07
HORN Diameter " 4,064 + 1.23

L%
RIGHT UVTERINE Length {em) 0.41 + 2.12
HURN Diameter " 3.79 + 0.98
BODY OF Lenpth {cm) 3.45 + 0.58
UTERUS Diametoer » 5.00 % 1.24
WEIGHT OF BODY B+L+R (zm) 199,00 +87.46

+ LEFT & RIGHT

HORNS

Table 4: Mean dimensi ns and weiphts of the Ceorvix and Vagina

ORGAN MEAN ) S.D
Length {cm) 5.65 + 1,32
ERVIX Diameter ® 4,87 + 1.79
i Weight  (@m)  77.05 +42. €0
Length {cm) 22.51 + 3.48
VAGINA Diameter L 4,41 + 0.80
Weizht  (gm)  179.16 466,52

-

®Significant (P{__O .05)









- 46 . |

CHAPTER IIL

HISTOLOGIC AND BACTERIOLOGIC STUDIES OF THE FEMALE GENITALIA

OF THE ONE-HUMPED CAMEL (Camelus c‘-mnoc‘ﬂr_-aus) IN HIGERT\
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INTRODUCTION

The one-humped camel (Camelus dromedarius) is a hardy

animal that has adapted both physiologically and anatomically

to the hot arid conditions of the desert. The dromedary has
enabled the people of the Jdeserts of northern Africa and western
Asia to live in difficult enviromments and has been a strong
supporting factor in the historic development of these areas
(Knoess, 1977). The primary uses of camels are for transport

of goods and passengers in desert and semi-desert areas. Meat,
milk, wool and skin are by- roducts of this 2nimal. A large number
of camels is slaughtered yearly at the mnjor abattoirs in the

northern states of Niperia.

Knowledge of the anat-my of the reproductiwe tract is an
essential aspect of the study of renroduction, Extensive
studies have been conducted on the genitalia of most domestic
animals like the cow (Asdell, 19€0; Hafez, 1974), cwe (Hutchison
and Robertson 196€) and mare (llafez, 1974). There is scanty

information on the histology of female genitalia of camels.

Studies conducted on the histolory of the camel penitalia
include those of the ovary and corpus luteum (Abdallah, 1965;
Tayes, 1948; Musa, 1979), the oviduct (Abdallah, 1967), and
the uterus (Abdullah, 1962). ‘Therc hac leen no previcus report

on the histrlogy of the female genitalia of camels in Nigeria.
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Tha uterus of the camel is bicormuate with a substant

uterine bady from which 2 corm:a diverre ond taper anterion

ial

1y

to form a combined uterine shane vhlch ls intermediate hetween

the letter Y and T {Arthur et al., 1°88)., The right horn |
shorter than the left and the mucous nermbrane of the uterin

body and both cormua are smooth and nresont no caruncles

(Shalash, 1965; Vovoa, 1970; Arthur ct al,, 1985).

|

|
The uterus serves secveral other Nnctions besides hel

an incubator of zyeote. Tt is olso o passaroway for the mo

of gsperm to the oviduct., The utorine slands secrete "uterd
|

milk? which serves as a nutrient moliun for the free living

zygote for several weeks preceding imnlnntation; The uteru

ls also actively involved in the parturition nrocess and
-

postpartun involutinon (MacDonald, 1077}, To he sble to pen

these functions efficiently, the utorus rust be free from -

8

e

g
vement

e

form

infection. The cervix acts as a phyglologiecal barrier sepdratins

4 |
the external enviromment from the intomal environment of
anlmal. A significant pronortior of fmilurea of conception

|
can be ascribed to varying desrces of chronic metritis or g

endometritis (Roberts, 1971).

Karmpelmachar (1254) cited by Noberts (1271) reported
|
the normal non«gravid uterus of a cow or virgin heifer is f

of organisms. Bacterioclogic study of the camel uterus is s
|

The present investipation was aine! ot studying the n

he

that
hae

ranty,

brmal

histelogic features of the female genitalia and the bacteria
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commonly found in prossly normal, non-gravid uteri of onc-
humped camels slaughtered for meat at the Xano abattoir in |
northern Migeria.

MATERIALS AND METHODS

Histol 'nic stu'ly |

|
Fifty grossly normal, non-pregant penitalia of one-hhmped

camels were cnllected from Kano abattoir between October anP

December, 1987. Estimate »f the canel'z ﬁgca was made using

the dentition according to Mukasa-ﬂugcrwﬁ (192 9. Specimens

were imcediately transported to the laboratory for histology.

Secctions (about 0.5 to 1erm thiclr and 1em wide) were cut
from the ovary, oviduct, utcrine horns, uteprine body, cervix
and vagina for processing. Sections “ron the ovaries were
fixed in Bouin's sclution while the remaining sections were
fixed in 107 buffered formalin, Scctions were trimmed and
processed in a Tissuematon (Scientific, Fischer Ce.), embedded
in paraffin, cut at 5 microns, mounted and stained with hemptoxylin

and eosin (H & E) according to Humason (1072).

For histological examination, slides werce initially
screened under low power magnification and detailed examination

were dong under high dry power and 0il immersion lenses.



Bacteriologic study

The genitalia of 50 adult one-hurped female camels of
unknown history were obtained from nno abattoir between October
and December, 1987. Each genital tract was examined for any
evidence of gross pathology. Only grossly normal genital tracts
were used for this study. The dorsal surfﬁcesof the uteri were
disinfected using 70% alcohol, Thec uleri were thon excised
using sterile blades and uterine awabs talzen under strict
aseptic conditions. The swabs werc strealicd on blood and
MacConkey apar plates and incubated at 27°C for 24 to 48h,

Gran stain and biochemical tests were used to study the type
of micro-organism(s) present. Specific colonies were selected

isolated and identified according to Berpgey's manual (1074).

RESULTS

Qvary

The ovary ccnsisted of a peripheral corteX and central
medulla (plates IT and TIT), Follicles in various phascs of
developnent were found in the cortex; The surface of the
ovary was covered with germinal cpithclial cells (low cuboidal)
whose nuclei were spherical or flnttenod; Immediately below
the epithelium was 2 well defined ldyor of' dense connective
tiasue; Next to this layer was an arcé nf cells with dark

staining nuclei.

Numerous primordial follicles were located immediately

beneath the tunica albhuginea, Each of these follicles consisted
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of an occyte surrcunded by a single layer of squamcus

follicular cells.

Qrowing follicles consisting of many layers of stratified
follicular pgranulnsda cells surrounding an oocyte were alsoc

noted in the cortical layer of some of the scclions examined.

The structure of the mature Graafian follicle (plates IV and
V) was similar to that found in other domestic animals. The
granulosa cells were supported by a theea interna layer containing
congested small blooed vessels and larger thocal cells with
spherical nuclei, The cuter fibrous theca coxterna was continuous
with the cvarian stroma, The large antrum was filled with
follicular fluid (liquor folliculi)., The cumulus cophorus cells
surrounded the primary oocyte. The cells immcdiately surrounding

the oocyte were columnar and radially disposcd.

Irrcrular dense connective tissue with fibrousing blood
vessels were noted in the cortical arcas of some sections.

This might represent the curpora albicantia.

Oviduct

The mucous membrane of the oviduct appeared thrown into
numercus folds filline most of the lumen from which secondary
and tertiary folds originated., The mucusal folds were taller
in the ampullary region than in the isthmic rcgion. The lining

epithelium consisted of 2 types f cclls, ciliated and
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non=ciliated colummar with »val or elongéted nuclei; Tha
subepithelial laver which also filled the folds consiste
loosc connective tissue, blood vessels, lymphatics and nj
l
The lamina propria consisted of looae connhective tié
with reticular fiheps and lay dircéctly o the muscle layer

as no muscularis mucosae was present. k

of

rves,

sueg

The tunica submucosa essentially had the same structure

as the lamina propria blended with it. ‘

The tunica muscularis consisted of an imner circula

smooth muscle layer and an outer lonfdlitudinal layer (plates

VI, VII & VIII}. The 2 muscle layers werc interspersed by a

zone of looge connective tiassue which cdntéined s50me b1061

vessels. The circular muscle layer was thin in the ampullary

but thick in the isthmus rezion, ‘ |

The tunlca serosa forma the external cdal of the oviducy,

|
Uterus i

The uterine horns and body had esscéntially the same

histclopgy. Plate IX shows the mucosa and submucosa of the

uterus while plate X shows the myometrium and the perimetsium.

The mucousal epithelium consisted of simple columnarp

cells. The lamina propria was rich in cells with loose
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connective tissue. There was no muscularis micosa,

The tunlca submucnaa c¢ontained fewer cells than the
lamina propria, It contained sceretory end nieces of simple

branched tubular plands, |

The tunica muscularis emsigted of an inner thick cipcular
smecoth muscle layer and an cuter longitudinol layer, The 2
miscle layers were separated by a strotun vasculare which contained

blood ;essels. }

_ |

The sercsa contained loose connective tissue and smooth

muscle fibres which fused with the myometrium in some cases.

| Cerv;x ' f

Plates Xland XII =how the mucosa énd submucosa of the
cervix; The muceaa of the cervix was lined by secretory ‘

columnar cells, some of which were ciliated, Goblef cells

were present. Primary, secondary and tertiary folds of th
micosa and submucosa projected into the 1umen; At the lowL
part of the cervix (external os of the cervixi or opening of
the cervical canal into the vagina, the epithelium changed

abruptly from columnar to stratified squamous; f
|
|

The lamina prooria consisted of loose connective Lisaue
wifh many fibers intermingled with donse irvegular connective

tissue. No muscularis muicosa was presont. Lymphatic nodules
|

i
|
J
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were noted within the lamina propria in some of the sections

examined (plate XII),

The submucosa was similar to the lamina proprias In
sonle slides the propria and submucusa contained simple coiled

mucous glands,

The tunica muscularis consisted of several circular
smooth muscle layers separated by connective tissue. The
outermost muscle layer was longitudinal. The nuscle layers

were not casily discernible.

The scrosa had few smooth muscle fibores and connective

tissue,

VaEna

Plate XIII shouws the mucusa of the vagina which was lined
by stratified squamous epithelium. Goblet cells were seen in
sections from the cranial portion cf the wvagsina. The lamina
propria was continuous with the tunica submucosa and consisted
of locse or dense irregular connectiwe tissue, Lamina muscuylaris
mucosa was absent. A lot of elastic fibers were observed.

Lymphatic nodules were also noted within the submucosa,

The tunica muscularis had inncr clrcular and cuter
longitudinal smocth muscle layers while the tunica serosa

consisted of loose connective tissuc (1latc XIV),
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Bactericlogy

From 50 uterine swabs cultured for bacteria, there was
growth from only & samples after 48 hours incubation. |
|
]

Swabs taken from 4 camels showed white to yellowish-white
non-hemolytic medium sized colonies on blood agar. The |
organisms were Cram, catalase and coagulasc positive. They

were identified as Staphyloccccus aurcus.

|
|
|
|

Uterine swab from another camel showed discrete flat
colonies on blood agar and pinkish red colonies on MacConkey
agar after 24 hours incubation. The organism was a lactose fermenter
and a Gram negative rod. On Eosine-mythylene-blue (EMB) agar,
it grew with shiny surface "metallic sheen"; BiochemicallyL
the organism was indole positive, methylred (M.R.) positive,
citrate negative, and voges proscar (VY.P.) negative. The

organism was identified as Escherichin coli.

DIS GJSSION

Microscopic examination of the ovarices of the non-pregnant

female camels revealed the same findings as those of most |

domesticated animals. This finding is in accord with the
result of Tayes (1948) who studied the histologic features

of the ovaries of 150 pregnant and non-pregnant camels, |
Abdullah (1963) alsc did not notice any striking difference
in the histologic appearance of camel ovaries compared to 1

those of other domestic animals except that the camel ovary

KASHIN tamnoas. . ‘
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lacked interstitial tissue, Abdo et al, (1968) also studied
the microscopic anatomy nf the camel ovary, He described
primary, secondary and mature Qraafian follicles which were

similar to those of most domestic animals.

As all the 50 genital tracts usecd for this study were
from non=-pregnant camels, histolopic fentures of the corpus
luteum could not be described since the corpus luteum in the
camel occurs only in pregmancy (Shalash, 1965; Musa and Abusineina,
1978a; Musa, 1979; El-wishy, 1988). In contrast however, a
cyclic corpus luteum was reportel by Abdlallah (1965) and Abdo
et al,, 1968). It was stated by Musa and Abusineina (1578b)
that the cyclic corpus luteum describod by these authors could
have been corpus luteum formed as o result of sterile mating or

early embryonic mortality.

Shehata (1964) found medullary tules in the ovary of
the adult camel and concluded that thce ovary of the camel
possibly secretes a substance which causes pcersistence of
both mesonephric structures. Medullary tubcs weore not observed

in the present investigation,

Certain areas in scme of the slides showed irregular
dense connective tissue with fibrosing blood vessels. These
areas may rcpresent corpus albicans (remnants of old corpora
lutea). This obserwvation was also made vy Abdallah (1965).
The histologic feature of the oviduct was similar to that of other

‘omostic ~nimals (A%‘'ullah, 1967), Th. uhoervation of taller mucosal
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folds in the ampulla than the isthrus as well as ciliated

i

and nonwciliated columnar mucosal cpithelia agree with the

report by Abdallah (1967},

The microscoplc anatomy of the uterince horn and by

wore similar. The epithelial lining consisted of columnad
cells with uterine glands in the submucosa; This is consistent
with the finding of Abdallah (1968j; The histnloglc appearance
of the cervix and vagina were also similar to those of othér

domeatic animals. /

Although the shape, size and waight of different parts
of the camel female genitala may differ from that of otheﬁr
domestic specles, the histologic f'eatures show no clear
differences, |

i
|

The bacterinleogic study has showm that‘§, aureus was

isolated in 4 cases (RY) while E. coli was isclated in 1 g¢ase
. !
(2%}. There was nn previous report of isolation of these
bacteria from normal uterine horns of comels in Nigeria.]

Hegazy ot al. {1978} reported isolation of S. aupeus and

E. coli amongat nthers from 24 uteri of camels showing gross
leaions of endometritis, It would appear that the normal

healthy camel uterus should be bacteriologically negative

and that any organisms found there caﬁld be potential
pathogens. The bacteria isnlated might be associated with a
subclinical infection. The normal non-srééid uterus is:

endowed with a high degree of resistance to infection, bLt

|
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virtually nothing is known of the mechanism of its resistance

(Jubb and Kennedy, 1070},

Tt may be af interest tn note thnt histnlogic examination

of thesc genitalia did not reveal any cvidence of endometritis.
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PLATE IV: Phctom‘ilrdaraph of & mature Graafian
follicle; Note the theca externa (E),
tl-’iac:i interna (I}, membrana granulosa
calls (@P and the liquor folliculi (F} in

the antrum, H & E X168,

PLATE V: Photomicrograph of an gvum, Note the
cunuffis oophorus cells (C) surrounding

the ovum, H & E X160,






- B -

PLATE VI: Photomicrog&raph »f the mucosa and
muscularis of the isthmus. Note the
thick inner' circular muscle layer (M),

H&E xsa;

-

-

“)
PLATE VI1: Photomicrograph of the muscularis and
serosa of the isthmus. Nntée the thick
inner circular muscle laver (Y) and

thin cubter longitudinal muscle layer (0)
H&E X683,






PLATE VIII: Photomicrograph »f the ampulla of the
oviduct; Note the thin muscle layers (T).

H&E X160,






PLATE TIX:

PLATE X:
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Photomicrogﬁgph of the mucnsa and
sﬁbmucosa of' the uterine horn; Note
the uterine glands (U} within the

submicosa. H & E X63,

n

2

Photomlcrograph of the muscularis and
serosé of the uterine horn, Note the
outer lon&itudinal muscle layer {Q) and

the debosa (H). H & E X63.
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PLATE XI: Photomicrograph of the mucosa and

sﬁbmﬁcosa of the cervix. Note the presence

of c:om:’ical 8lands (P). H & E X63,

PLATF XIT: Photomicro8raph of the lower part of the
cérvix where the mucnsa changes abruptly
from simple columnar to stratified squamous.
Note the presence of lymphoid nodule (N),
H&E X63,
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PLATE XIII: Photomicrograph ~f the mucosa and
submhcosa of the vagina. Note the
stratified squamous epithelium (S) of

the ;Ilghal mucosa., H & F X160,

PLATE XIV: Photomicrograph of the muscularis and
serosa of the va&ina, Note the outer

longitudinal muscle layer (W), H & E ¥6a,
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CHAPTER IV

INCIDENCE OF FEMALE GENITAL DISORDERS OF THE ONE-HUMPED CAMEL

{Camelus dromedarius) IN NIGERIA
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INTRODPUCTTON

Disease factors and management problems are the most

|
important causes of infertility in camels {Shalash, 1065;

Shalash, 1980; Mukasa-“ugerwa, 19815; These factors may take
the form of specific diseazes affecting reproductive organs
directly or non-specific diseases that affect reproduction by
reducing the efficiency of the animals as a whole (Shalash,
1980; Mukasa-Mygerwa, 1081), Disease may interfere with \
reproduction at any stage of the reproductive process,
|
Recant rinderpest epidemic and drought with resultant
drastic reduction in livestock population in Nigeria has led
to rencwed emphasis for alternative and complomentary sources
of animal protein. Attention has therefore been focused on
the camels and amall rumlnants. This has led o tha establishment
of another role for the came) in addition to its traditional
one as the beast cf burden, transportaticn, traction and power
(Yusufu et al., 19R7), \
|
Infertility in the camel has not been extensively studied,
Shalash (1965) studied the incldence of various reproductive

disorders of female camels (Camelus dromgﬁariuai in Epypt and

noted an incidence of 19.46% from 1?61 genital tracts examined.
Nawito et al. (1967} howsver reported the incidence of sexual
disorders of female camels in Rgypt as 16;72%; Gahlot et al,
(1993) reported a clinical case of fetal méceration in the one-

humped camel. There 1s a dearth of information on the



reproductive disorders of camels in Niperia., It was the need
to investigate the wvarious reproductive disorders which affect

the fertility of female camels in Nigeria that prompted this study.

MATERTALS AND METHODS

A total of R50 female genital tracts of the one-~humped
camel were collectsd from the Kano abattoir between October,
1987 and April, 19488 and examined for abnormalities. The tracts

consisted of 422 pregnant and 428 non-pregnant uteri,

AY) tracts were incised from vagina to oviduct and the
lumen examined, Where a tract was found to be grossly abnormal
tissues from the affected portions cof the genitalia were taken
for. histopathological examination. The ovaries were examined
for any evidence of gross abnonnalttvl Tissue sample from
ovaries were fixed for a minimum of 3 days in Bouin's solution
while sections from other parts of the female reproductive
tracts were fixed in 10% buffered formalin; Tissue sections
were trimmed and processed in a Tissuematon (Scientigic, Fisher
Co.), embedded in paraffin, cut at 5 microns, mounted and
stained with hematoyvlin and eosin (H & E) according to Humason

(19 72).

For histopathological examination, slides were initially
screened under low power (x100) magnification and detail
examinations were done under high dry power (x450) and oil

immeraion (x1000).
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Photographs were taken of both gross and microacopic

lesiona of some specimens. !

Pus from 3 cases of pyﬂmetré was inncculated on blond
and MacConkey agar plates and ilncubated aerobically and |
anaercbically at 3700 for 48 h, Gram stain was used to study

the types of micro-organisms present,

RERSUDLTS
The types and incidence of grosa pathological conditions
of the famale genitalia are summarised in Table 5. |
i
A total of 38 gross abnormalities were recorded from the
850 tracts examined. i
The fluid of the ovarian fcllicﬁlar cysts (plate XVI) was
slightly vellow or amber colnred; The énlﬁmes ranged from 17 -
22,5mls. '
|
The uterus in the pyometra cases was tense and firm and
on incision a thick creamy pus was obscrved (plate XV), |

Corynebacterium pyogenes was iscolated from all the 3 cases.

Two of the pyometra cases however occurred concurrently with

follicular cystic degeneration, |

One case each of fetal maceration énd early embryonic

mortality were recorded in this investigation. 1In the case
|
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i
of the fctal maceration, the decomposed fetal parts were1
observed within a foul smelling scrosanmiinous fluid within

the uterus; In the casae of early embryonic martality, only

the dried amniotic membranes were noted with complete resorption
of amniotic fluid and a well developed corpus luteum on the

ovary; The ticks observed at the vilva wWere identifled as

Hyalomma dromedardil {(plate XVII). The incompletely develnped

cervix lacked the typical cervical folds and there was no patency
between 1% and the vagina. Four casecs of ecchymotic hemorrhages

were noted grossly in the uterine horns and body,

A summary of the histopathologic findings in cases of
follicular cystic degeneration, hemorrhégic cysts, hemorrhagic
endometritis, pyometra is given in table 6 while plates XVIII,
XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, and XXVII show

examples of asome of the conditions, |
|

DISCUSSION

The overall incidence nf genital abrormalities (4.47%)
is quite low comparcd to the results obtalned by Shalash (1965)
and Nawito et al. (1967) in Egypt who recorded an incidence of
19.46% and 16.72% respectively. El-wishy (1088) however,
recorded an incidence of 2.77% from 1264 genital organs of
camels also in Egypt. i
%

In this investigation, the incidence of ovarian follicular
cystic degeneration (0.83%) iz in ﬁccord with the incidence of

0.82% peported by Shalash (1965) from a study of 1701 female



|
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genital tracts, It is however higher than the incidence (b.16%)
obtalned by Pl-wishy (19RR), Ovarian cystic degeneration is
usually assoclated with hormonal disturbanczs especially
thyroxine, LH and FSH (Mukasa-Mugerwa, 1981) Abdo et al, (1968)
attributed the increase in number and size of Graafian follicles
in ovaries with cystic degeneration to low thyrold function which
promotes the release of.FSH by apﬁeriov pitﬁitary and results
in growth of large number of foliiqles: They stated that the
thyroid of camels with cystic ovaries were inactive., Henricson
(1956) attributed the occurrence of cxgtic ovaries in cattle
to a disturbed balance between FSH énd 1H which prevents
ovulation, thus giving rise to follicular or luteal cysts. He
also observed that ovarian cyats have a genetic basis., It may
be possible that the occurrence of ovarian cysts in the camel
may have a similar pathophysiology; 5

Only 3 cagses of pyometra were obser;red in this study. |
This is quite low compared to 38 cdses obser@ed by Shalash
{196%) from 1701 genital tracts and 46 cases obtained by Nawito
(1973i from 2075 genitalia examined; The isolation of C, pyogenes
from all the cases in this study 1s conzistent with the
observation by Hegazy et al. {1979j thét moat severe purulent
endometritis was assoclataed with the presence oflgé pyogenes.
The significance of the occurrence of pyometra wiéh dvarian
degeneration observed in this 1n§estigétion is not quite clear;

|

The obsarvation in this study of 1 ease of focal abscasscs

on the sercsa of the left uterine horn agree with Nawito gt al.
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(1967) who obserwved 7 smill abscesses on tho external surface

of the wuterus in 1 case from 2075 genitalia examined. Shalash
{1965) recorded & cases of hemorrhagic cndometritis [0,24%),

19 cases of hemorrhagic cysts (1.22%), 17 cases of early |
embryonic mortality (0.99%) and 11 casws of macerated fetuses
{0.65%) from a total of 1701 genital tracts oxamined., The finding
in this study is generally less than the rosult obtained by
Shalash (1965) and Nawito et al. {1567). ‘the differences in

the incidences may be attributed to the difference in sampls,
sizes and perhaps a low level of reprciuctive diseases in camels

in this area,

The incidence of wulvar tick infestation (1,774) was the
~ highest of the abnormalities recorded in this investigation.

: Although ticks Jdo not appear to wlay any important roule in
disease iransmission in camels as they do in other domestic
species (Higgins, 1983), Steward (1950j recorded the death of
a camel from anaemia and loss of blood due to hyperinfestation
of upto 100 nymphs and adult Hyalomm= spp per sguare inch

{2.5cm2}. f

Endomefrial hemorrhages were noted both grossly and
histopathologically, The hemosiderin pimoents observed indicates
the destruction of zrythrocytes (Smiths 93_3;3, 1972} . [
Hemorrhages in the camel uterus might be caused by trauma during
breeding or post-partum hemorrhage. Uowewer, 2s the genital
tracts were abattoir specimens, a history of recent parturition

coyld not be obtained, The observation of o chronic endometritis
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lesion in one of the sections may indicate some previous infeection,
Robarts (1971) ascribed a significant proportion of conception

failures to varying degrees of chronic metritis or endometritis.

Shalash (1965) has noted that péthOIOgical changes in the
fallopian tubes and ovarian bursa werc quite common. In this

investigation, no lesion was noted in the fallopian tuhes.

It may be concluded from the results of this investigation
that female genital diseases may not be a2 serious limitation

to camel producticn in this area,
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Table 5: Incidence of different genital abnormalities of the

female cﬁmel (Camelus dromedariws) in Kano, Migeria,

" - . . L EETT YR STy TR "

ABNORMALTTY /LESTON

* m'..l'UTAL PERCENTAGE
Cvarian fbllicﬁlar cysts 7 5.93
Hemorrhagic cysts of the ovaries 4 0.47
Pyometra 3 0.3%
Early embryonic mortélity 1 0.12
Focal endometriﬁl 5530055 of left
uterine horn 1 0.12
Focal abscess on seros& of left
uterine horn 1 0.12
Endometrial hemorrhéges 4 6147
Fetal macerdtion 1 6112
Imcomplete de&elopment of cervix 1 0.12
Vulvar tick infestation 15 1.77
o _58 447




Table 6: Histopathological lesions of the female genitalia of the one-humped camel (Camelus dromedarius)

in Kano, Nigeria,

LFSIOW

DESCRIPTION

Uterine Hemosiderosis

Chronic endometritis

Hemorrhagic endometritis

Ovapian follicular cysts

Hemosiderin pigments which mvv@w1ma mu golden yellrw pigments were noted
within the lamina propria of the rwcnwmm horns and body. There was alsc
sloughing of the mucosal muwarowwSHP In addition hypertrophied blood
vessels were observed in one muw;m“

There was sloughing of the ommoecnqupﬁ w:a infiltration mainly by
neutrophils and anuygnwnmmp Dezencration of the uterine glands and fibrous
connective tissue proliferation were also observed,

There were hemorrhages within the lamina propria of the uterine bodv,
sloughing of the endometrium, uug the presence of inflammatory exudate with
neutrophilic Huwwwwﬁm«»oar A cystic gland was also noted in one slide.

The cyst wall consists of the gronulosa cells and the theczl cells

(theca interna and theca externa). Some of the cells seem to be undergning
hydropic degenerative changes. A cavity containing proteinacious

fluid was noted in one of the uonwwonmp
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LESION

DESCRIPTION

Pyometra

Acute endometritis

Hemorrhagic cysts

There was sloughing of the endometrium and leukocytic infiltration.

Nuclei of leukocytes appeared cluzmpoed together.

Hyperemia and sloughing of the cpithelium were noted. There was
inflammatory cellular reaction. "Toxic neutrophils" - neutrophils with

clumped nuclei were noted in high numbers.

. Hemorrhages and hemosiderin pigmonts were noted within the cyst cwwpp

Hemorrhages were also noted within the ovarian stroma in one of the sactioms.
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PLATE XV: Photngrﬁph of pyometr'a (arrow),

PLATE XVI: Photograph of a camel female genitalia.

Note the follicular cyst (arrowj in the

ovary.






PLATE XVII: Photograph of vulvar tick infestation.
Note the presence of ticks (Hyalomma

dromwariii around the vulva (arrow).
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PLATE XVIII: Hemorrhagic endometritis, Note the
’ .
presehce of neutronhils (N) within

the endometrium, H & E X160,

PLATE XIX: A cystic gland (C) within the

submuicosa of the ugekus, H & E X160,
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PLATE ¥X: Chronic endometritis., Note the fibraus
connective tissue (T) proliferation within
the sﬁbmucosa and degeneration of the

,ltsr'ino glands (arrnow). H&E X63,
o

PLATE XXI: Uterine hemosidernsis. Note the
pr‘osenc{ of hemnsiderin pigments (Z)
within the lamina propria and submucosa

H&E X160,






PLATE XXII: Pyometra, Note the sloughing of the
uterine epithelium (arrow) and the
presenceé of inflammatory leukocytes (L)

with clumped nuclei, H & E X160,

L1
v i

PLATE XXIII: Acute endometritis, Note the sloughine
of the q;—,erino epithelium (arrow) and
the presence of "toxic neutrophils" (X).
H&E X160,
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PLATE X¥XIV: Hemorrhagic endometritis. Note the
prasence of !hemorrhage (B) within the
submicosa and n®utrophila (arrow) around

the uterine glands, H & E X160,

PLATE XXV:  Follicular cystic degeneration. The thecal
cells (theca externa and 1ntlrnaj (J) and the
dcgtnaﬁited mémbrana granulosa cells (D) f»rm

the cyst wall; H&E X63,
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PLATE XXVI: Hemorrhagic cyst in the ovary. Note
the presence of hemnrrhage and hemosiderin

pigments (Ri in the cyst wall;

v
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CHAPTER V

PREGNANCY WASTAGE IN SLAUGHTERED

AMELS TN KANO, NIGERTA
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INTRODUCTION

A source of wastége well recoghized by abattoir personnel
but perhaps overlooked by éeterinarians and stockowners 1s the
slaughter of pregnant cows (Ladds et al., 1975). The
destruction of fetﬁses in the slaughtering of bregnanb aniﬁala
must be attributed to the inadequacy of veterinary insepttion
at the level of the sléﬁghter house, since in nearly all countries
the law forbids the aliﬁghtering of pyegnant animals (ECA Technical

Publication, 1988}.

Shalgah and Néwito (1964i obtained a pregnancy rate of
45.49% from 1,728 feméle genitalia of camels examined at the
Cairo abattoir in Egypt; Cjo gt al. {1977} reported a fetal
waste of 50,9% in céttle in Zaria, Nigeria. Musa (1979) noted
506 (70.08%} pregnant genitél organs -from a total of 922
females genital orgﬁns of cémels slaughtered at Tamboul,

near Khartoum, Sudan.

Camel mmeat 1s axtensi;ely consumed in the Northern pﬁrts '
of Higeria, Majority of the camels slaughtered at the abattoira
originate from the neighﬁoring Niger and Chad Republics. At the
Rano abattoir alone, 19,762 and 16,999 camels were slaughtered

in 1984 and 1987 respectively (Anonymous, 1988).

The economic significance of pregnancy wastage as a
result of the slaughter of pregnant animals is that a huge

financial loss is incurred énnually from the destruction of
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thousands of fetﬁscs at the abattoirs. There has been scanty

report of fetal wastage in camels in Nigeria.

This study was designed to investigate the level of fetal
losses as a result of the slaughtering of pregnant camels at the

Kano abattoir,

MATERIALS AND METHODS

Several visits were made to the Kano abattoir to study fetal
loéses from the sldughbering of pregnant camels between October
1987 and April, 1983: 4 total of 850 eenltal tracts were axamined
for pregnancy, Fetuses were removed from pregnant uteri and
crown=rump lengfhs (CRL) determined using a plaastic tape in Qrder
to eatimate the approximate ages of the fetuses 1n accordance
with Musa (1966} as cited by Mukasa-Muserwa {1981}; The sexes
of the fetuses were rccorded in order to determine the sex ratio.
Records were also made of the number of ambryos encountered.

An estimate of the eccnomic losses resultine from the slaushter

of pregnant camels at the Kano abattoir is provided as Appendix TIT,

RESULTS
A total of 422 pregnant tracts were obtained from 850
genital tracts examined giving a prernancy rate of 49.64%. All
pregnancles were in the left uberine horns. It comprised of
137 embryos and 284 fetﬁses; CRL of the fetuses ranged from 10
to 124cm and were aged between 80 and 366 days. The sex ratio

was 129 (45,42%) to 155 (54;82%) males to females, respectively.



A histogram depicting the number of cmbryos/fetuses and

their ages is shown in fig. 1.

Embryos and fetuses in the first trimcester constituted 206
(48.82%) while feetuses in the second and third trimesters were
151 (37.78%) and 6 (15,40%) respectiwely, /::C-R measurements

and the sexes of all fetuses are shown in appendix IT 7

DISCUSSION

The result of this investigation showcd that about half
(49.64%9) of the female camels slaughtered at the Kano abattoir
were pregnant at the time of slaughter, ‘The result cbtained in
this study is similar to that of Ojo_et _al. (1977) who obtained
a pregnancy rate of 50,9% in cattle (rom 3 slaughter slabs in
Zaria, Nigeria. It is however, highcr than those of Shalash
and Nawito (1964), El-wishy (1988) who obtaincd a pregnancy rate
of 45,49% and 32.91% respectively from 1728 and 1264 female
camel genitalia in Egypt. Musa (1979) however, obtained a higher

incidence (70.08%) than in the present investigntion.

The sex ratic obtained in this study 45.42M: 54,.82F is
close to that reported by Shalash (1965) who obtained a sex ratio
of 47,48 and 52.52 for male and femalc, respectively, from 516

camel fetuses,

More than half of the pregnant camcld were in the second

and third trimesters. Pregnancy would have been readily diagnosed
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by rectal examination at the ante~-mortem inspection using the
method of Musa and Abusineina (1978a)., Rectal palpation for
pregrnancy in camels is not done at this abattaipr durine

ante-mortem inspection,

The FCA (1988j estimated the economic losses from the
alaughtering of 17,d60 pragnant cows in a sinzle year in Nigeria
over a 10=year period tc be about US 14 million. From this
study, 1t is estimated that a financial loss of about N6.075M,
(Six millicn, seventy five thousand naira) will be incurred
ovar a 10=year period from the destruction nf 4,50ﬁ camel fatuses

annually at the Kano abbattolr alone.

Given the important role camels are required to play in
meeting the nutritionél demands of Migerians, there is the need
to devaelop a practicable preghnancy detection method for thia
species. For now, it is adﬁocated that rectal palpation be
carried nut in all female camels prescnted for slaughter, Government
should also develop incentives for the retention of pregnant

camels by their owners, butchers, Svernment or private enterprises.
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GENERAL DISCUSSION AND QUNQUSIONS

Informaticn on reproduction in the camel is generally
scanty, There has been no previous stuly of the female genitalia

of camels in Nigerla,

The geriltal dimensions and welghts are in agreement with
those of other workers elsewhere, The ovarian Jdimensions and
weights obtained in this atudy arc sinilar to those obtained
by Tayes, 194B; Abdallah, 1965; Shalash, 4965; Musa, 1979; and
Arthur et al., 1985. However, the moon cvarian weights varied
with those of Abde et al. (1968) and Chahrasbi et al. (1975)
whose figures were higher., The differences may be attributed
to the breed and types of animals uscd in thosc studies. The
left ovary was more actiwe in follicular davelopment and welghed
higher (6,76 + 2.11g compared to 4.40 + 2,043) than the right
ovary although there was no statistical Jdifference (P> 0.05).
This difference is attributable to the activity of the cvaries
in terms of follicular development, since the weight of the
ovaries depends to a large extent on the number and sizes of
follicles present. The same similarity (Abdallah, 1967; Arthur
et al., 1985; lsmail, 1987) and difference (ibdo et al., 1968)

existed in the length of the fall-pian tubes;

The mean uterine weight obtainad in this study (199.06 +
8T7.46¢) is slightly less than the fipurc (278.22 + 84.563)
quoted by Shalash {1965) and Nawitc cb al. {1967) during

follicular activity. The dimensions of the cervix is also similar
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to that obtﬁined by Shélash (1965j. It should however be noted

that the camel cerﬁix is not very firm in conalstency like that
of the cow; This may be due t¢ the fewer fibrous connective
tissue and less pronounced muscularis layers of the camel cervix
compared tn that of the bovine., The length of the vaeina in

this study {22;51 :_3;48cm) is less than that (30 - 35¢m) reported

by Shalash {1965) for Egyptian camels.

The histology of the ovary in this study is similar to the
findings of Tayes {1948), Abdallah {1968), and Abdo et al.
{1968), Shehata (1964) found medullary tubes in the ovary of
the adult camel and concluded that the camel “vary posaibly
secretes a substance which causes nersistence of both
mesonephric 3trﬁctﬁres; Medullary tubes were not ohserved in
the present inVestigation; As all the 50 genital tracts used
in the study were from non-premnant tracts, histologic features

of the corpus luteum was not Adescribed,

Sections from the amnulla of the oviducts showed mucosal
folds that were taller than sectiona from the isthmic reepion.
The circular muscle layer wes however thicker in the isthmic
region than in the ampullary area. This observation is in

conformity with the findings by Abdallah (1967) in Sudan.

The hlstology of the uterine horn and body was similar,
The epithelial lining consisted of columnar cells with uterine
plands in submucosa, The muscularis consisted of an inner

circular and oubter longitudinal muscle 1ayers; Thia 1s in
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accord with the findings .f Abdallab (19C0). Although the
left uterine horn is longer and supports conceptuses in owr

99% of prupnancies, histolougically thoy were similar.

Histologically, the cervix and vapina of the dfomedary
wag similor to that ¢f the cow. The columnar epithelium of the
cervix changed abruptly to stratifiecd sguamous towards the
vagina, The vapgina was lined by stratified squamous non-
keratinizing epithelium with goblet cells in sections from the
cranial pertion. It is concluded thnt althouph the camel female
genitalia may differ grossly from that of uther domestic

gpecies, the histologic festures show no clear differences.

The results of bactericloglc atudy of 50 uteri of one-

humped camel showed the presence of Staphylococcus aureus in

8% and Escherichia coli in 24. No bacterin were isclated from

the other 45 uterine swabs. Hepazy EE.Q%& {(197¢) reported the
isolation of $. aureus and E. coli, awongst others, frow 24 uteri
showing gross lesicns cof endowetritis which was not seen in this
study. It is concluded that the nopunl hoenlthy carel uterus
should be bacteriologically nepative and that any orgmisns found

there my be regarded as potemtial patherens,

The survey of the incidence of female [enital disorders
of camels showed 38 (4.47%) abnormalities frum a total of 450
genital tWracts examined. Most of the conditions encountered

were reported by Shalash {19€5) and Nawito ct al, {1967} in Egypt.
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The peneral incldence of the genital Aisorders was low compared
to the rate of 19;46% and 16.72% reported by Shalash (1965)
and Nawito Ef.ﬁlé (19675 respectively., The difference in the
incidence may be attributed to the Aifference in sample sizes
and mav he low le§e1 of reproductive disease of camels in this
area. Vulvar tick infestation had the highest incidence of
1.77% in this investigation. Ticks do not appear to nlay an
important role in disease transmission in camels as they do in
other domestic species {Higgins, 1983). Ticks however cause
thickening of the skin, occasional abscesses and irritatiom

tc the camel,

The significance of the low level of female genital

pathology noted from this study is that female eenital patholosy

may not be a serious limitation to camel production in this area. It

is ad#ocatod that a wider survey covering a greater number of
samnles and éreés be carried nut in order to ascertain the level
of female genltal pathology of camels in Nigeria. ;
|
!

The result of the pregnancy wastage study showed a total
of 422 pregnant tracts from 850 genital tracts examined ggving
a premancy wasbdge rate of 43.4A%, The result obtained in this
study is similar to that of Ojo et al. {1977) who obtained a
pregnancy rate of 56;9% in cattle from 3 slaughter slabs in
Zaria, Nigeria. Tt s however slightly higher than that of
Shalash and Nawito (1964) who obtained a pregnancy rate of

45.59% from 1728 female genitalia of camels in Fgynt., The sex

At
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ratio obtained in this study, 45.42% M: 54;82% F is close to

the ratio (47,52 !M: 52,52 F) obtained by Shalash {1965),

The economic significance of pregnancy wastage i3 that

a huge financinl loss is incurred from tha destruction of thousands

of fetuses al the abattoirs,

Routine ante-mortem rectal palpation for pregnancy
diagnoais in camel=s is not done at this abattoir. Since the
law forbids the slaughtering of preemant animals, efforts must
be made to put o ston to this practice. QGovernment should
develop incentives fopr the retention of pregnant camels by thelir
owners, butchers, goﬁernment or private enterprises. There is
also the need to include the teaching of camel medicine and
raproduction in the ﬁeterinary curriculum especially in this
part of the country to reflect the importance of this specie

of animals; i
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APPEXDIY 1

DIMENSIONS AND WEIGHTS OF CAMEL OVARIES

LEFT OVARY RIGHT OVARY

CASE NO.  Length  Diameter  Thickmess  Weight Length  Diameter  Thickmess  Weight
{em) {cm) {em) {r) {en) {em) {cm) (g)

KN 01 3.5 1.82 0.850 2,90 3.0 1.56 0.90 2,50
KN 02 5.0 3.0 0.715 5,742 5.2 3.0 0.865 4,835
KN 03 3.3 1.7 0.500 1.50 3.0 1.6 0.5 1.473
XN 04 3.0 2.8 0.875 3.967 3.2 2.5 9.85 4.375
KN 05 3.1 2.5 0.575 2.04 3.0 2.2 0.55 2.10
KN 06 3.7 3.0 0.835 5.565 3.6 2.9 0.78 5.76
KN 07 3.0 2.5 0.700 3.13 2.8 2.4 0.67 3.03
KN 08 1.2 2.5 0.800 4,602 2.7 2.2 0.67 3.36
KN 09 2,9 1.6 0.650 1.02 2.6 1.7 0.56 1.236
KH 10 3.2 2.3 0.675 2.10 3.0 2.2 0.65 2.00
KN 11 3.1 2.4 0.725 1.80 3.0 2.0 0.75 2.054
KN 12 3,2 2.9 0.875 4.650 3.6 2.7 0.70 3.04
KN 13 3.4 3.0 0.675 6.325 3.8 1.0 0.70

6.47
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DIMENSIONS AND WEIGHTS OF CAMEL CVARIES

LEFT OVARY RIGHT OVARY
CASE NO, Length Diameter Thickncss Weight Length Diameter Thickness Weight
(cm) (cm) (cm) (8) (cm) (cm) (cm) (2)
RN 14 3.0 2.5 0.900 4.60 3.5 2.8 0.80 5.25
KN 15 4.2 3.2 0.550 6.768 3.9 2.7 0.88 6.860
KN 16 3.5 2.6 0.87% 4,677 2.6 2.8 0.75 3.984
KN 17 3.6 2.8 0.800 3.756 3.4 2.7 0.675 2.561
KN 18 2.9 2.3 0.600 2.128 3.1 2.0 0.50 1.826
KN 19 4.5 3.0 0.800 6.52 4.0 2.8 0.90 7.50
KN 20 3.3 2.5 0.800 3.50 3.5 2.6 0.70 3,103
KN 21 3.6 3.0 0.825 7.318 4.0 2,2 0.75 5.840
KN 22 5.0 3.3 0.800 6.056 5.2 3.3 1.0 9.178
KN 23 3.2 3.0 0.500 4,415 3.5 2.8 0.45 3,233
KN 24 3.7 3.0 0.750 3,302 3.5 2.5 0.73 3.90
KN 25 3.6 2.5 0.650 2,20 3.4 2.3 0.60 2,00
KN 26 3.5 2.5 0.450 2.370 3.2 2.8 0.50 2.630
KN 27 4.1 3.0 0.650 6.930 3.9 3.2 0.65 5.982
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DIMENSIONS AND WEIGHTS QF CAMEL OVARIES

LEFT OVARY RIGHT OVARY
CASE NO. = Length Diameter Thickness Weight Length Diameter Thickness Weight
{cm) {cm) {em) {e) (cm) {cm) {cm) (g)
KN 28 a6 2.5 0,000 5,037 3.2 2.5 0.70 1,06
KN 29 4.2 3.0 0.800 9.260 3.9 3.0 0.775 6.370
RN 30 - 3.4 3.0 0.500 3.60 3.0 2.5 0.60 3.30
K 31 4.0 3.0 1.000 5.579 3.7 2,7 0,70 4.95
KN 32 4.1 3.5 1.000 8. 100 3.9 3.0 1.0 6.130
KN 33 3.5 3.0 n.909 4,167 3.0 2.7 0.65 2,658
KN 34 3.0 2.9 0,70 3.362 3.3 2.8 0.65 3,08
KN 35 3.0 - 2.8 n.759 3,710 3.4 2.7 0.60 2,912
KE 36 3.2 2.9 0.675 3.100 .5 2.9 0,80 3.183
KN 37 4.5 4.0 0,870 8.56 5.0 3.5 0.90 8.69
KN 38 1.6 3.0 0.600 3.20 3.5 2.8 n.86 6.20
KN 39 3.8 2.5 0.6 4.50 3.9 2.4 0.50 3,50
KN 40 4.0 2.7 0.900 B.55 42 3.2 0.75 8.59
KN 41 3.3 2.6 0.450 4.4%5 3.6 2.7 0.70 5.545

KN 42 4.0 2.8 0.8 8.55 3.0 2.5 0.70 4,27
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DIMENSIONS AND WEIGHTS OF CAMEL OVARIES

LEFT OVARY RIGHT OVARY
CASE NO. Length Diameter Thickness Weirht Length Diameter Thickness Weight
. (cm) (cm) (cm) (2) {cm) (cm) . {cm) (g)

KN 43 " 2.a 2,2 0.55 2.350 2.7 2,8 0.50 2,430
KN 44 4.2 3.0 0.65 6.0A5 3.3 3.0 0.90 7,960
KN 45 4.3 3.4 0,95 7,867 3.6 3.0 0.80 5,806
KN 46 3.5 2.7 0,70 5,278 3.2 2.0 f.65 4.274
KN 47 3.0 2.2 0.60 2.677 2.7 2,2 . 0.55 2,106
RN 48 4.0 2.7 0,75 £.20 3.5 2.5 0.60 6.20

KN 49 3.2 2.7 0.604 4,299 3.7 2.4 0.706 6,736
RN S0 4,2 3.5 1.0 7.am 3.9 3.3 1.1 6550
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DIMENSIONS AND WEIGHTS OF CAMEL OVIDUCTS

LEFT OVIDUCT

RIGHT OVIDUCT

CASE NO, Length Dizmeter Weight Length Diameter Weight
{em) (cm) {e) {cm) {cm) (e}
KN 01 17.4 0.225 1.96 17.0 0,25 1,749
KN 02 23,9 9,25 5.442 26.5 0.265 4,835
KN 03 17.8 0.30 2.070 18.0 0.225 2.160
KN 04 22,1 0.250 2,82 26.2 0.250 2.245
RN 05 22,9 n.30 1,120 22.7 0.30 2,689
KN 05 25.5 0.3 2,00 24,7 0.36 7.50
KN 07 2.2 0.30 8.929 21.5 0.35 8,470
KN 08 18,8 0,40 5120 17.5 0.33 4.380
KN 09 18.5 0.2 1.755 15.3 0.225 1,055
KN 10 2n,2 . 0.275 3.50 24.5 8.275 4,118
RN 11 21.5 0.30 2,02 20.5 0.325 2.370
KN 12 23.5 0.335 4.650 21.8 0.25 3.540
XN 13 _ 242 0475 6. 23.5 0.45 5,700
RN 14 2,5 0.30 4.45 19.3 0.250 4.051
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DIMENSIONS AND WEIGHTS OF CAMEL OVIDUCTS

LEFT OVIDUCT RIGHT OVIDUCT
CASE NO. Length Diameter Weight Length Diameter Velght

{cm) (cm) (a) (cm) (cm) (e)
KN 15 13.0 0.40 3.177 17.8 n.4n 4. 40
KN 16 19.2 n.335 4,470 19.8 0,40 4.330
KN 17 16.5 0.30 2. 140 13.0 0.25 2,130
KN 15 15.5 0.20 1.637 10.0 0.25 1.140
KN 19 25.0 0.35 6.560 21.8 0.36 4.20
KN 20 1.5 0.40 3,100 15.5 0.35 2.920
KN 21 24,5 0.30 4,740 19.0 0.375 4,900
RN 22 19.2 0.30 3.5 25.0 0.30 4,960
KN 23 19.5 0.30 4.56n 16.4 n.35 4.00
KN 24 17.6 0.75 8.850 14.5 n.28 2.560
RN 25 19,3 n.25 1.060 18.5 0.245 2.020
KN 26 25.5 0.25 4,100 264.7 0.275 3.770
XN 27 24,5 9.335 4,420 21.2 n.375 4,00
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DIMENSIONS AND WEIGHTS OF CAMTL QVIDUCTS

LEFT OVIDUCT RIGHT OVIDUCT
CASE RO. Length Diameter Weight Length Diameter Weight

{cm) {cm) (g {com) {cm) (g)
KN 28 20.5 0.29 3.80 16.5 0.30 3.843
KN 29 23.3 0.30 5. 100 19.5 0,30 6,70
KN 30 23.8 0,30 6.37n 22,0 0.35 5.570
KN 319 23.5 0.275 6.0n 18.5 0.30 3,400
KN 32 21.5 n.35 3.R80 15.0 0.375 2,500
KN 33 27,0 n.28 6,100 26.2 0.35 6.300
KN 34 23,0 0.30 3,720 24.5 0.28 4.4k
KN 35 20.5 0.30 3.416 18. 0 0.32 3,272
KN 36 26.0 0.30 5. 400 25.0 0.30 4,020
KN 37 24,8 0.30 4,375 23.5 0,28 4.878
KN 38 23.5 0.35 6.30N 19.5 0.33 3.950
KN 39 17.7 0.375 4.953 17.3 0.30 4.914
KN 40 19.8 0.30 £, 160 18.7 0.30 5.350
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DIMENSIONS AND WREIGHTS OF CAMRL OVIDUCTS -

LEFT OVIDUCT RIGHT OVIDUCT
CASE NO. Length Diameter Weight Length Diameter Weight

(cm) {cm) (g} {em {cm) {(g)
KN 41 18.2 0.20 4,20 23,0 n.3n 4,40
KN 42 16.0 0.375 3,50 12.8 0,30 3,480
K 43 13.5 0,40 4.020 22.0 0.30 4,100
RN 44 25.0 0.30 6.570 21.5 0.350 3.820
KN 45 18.5 0.275 4.00 16.7 0.25 3. 140
KN 46 21.8 0.35 6.130 23.5 0,28 4,940
KN 47 21.2 0.35 4.735 18,0 0,30 4,290
KN 48 21.3 0.375 4,220 17.8 0.40 4,040
KN 49 22,3 0.30 4,330 16.8 0.30 2.670
KN 50 22.8 0.3 5.13n 18.6 0.30 4,950
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DIMENSIONS AND WEIGHTS OF CAMEL, UTFRI

LEFT UTERINE HORN RIGHT UTERINE HORN WEIGHT OF

CASE NO. Length Diameter Length Diameter = Length Diameter UTERUS
{em) (em) {cm) {cm) o e (cm) (g)

KN 91 8.0 4.0 4.2 3.0 3.2 4.0 28,804
KN 02 15.5 7.0 11.9 5.5 3.5 3.0 246, 145
KN 03 8.0 3.5 4.7 2.9 4.2 4.3 45,50
KN 04 9.0 5.0 7.5 4.5 4.0 5.0 §2.570
KN 05 0.9 5.5 6.0 4.8 1.5 B0 120.0
KN 06 15.0 8.5 1.0 7.5 4.0 9.0 281,760
KM 07 3.5 7.5 g.n 6.0 4.0 7.5 23837
KN 08 12.0 6.5 8.0 5.2 3.5 7.0 156.04
KN 3 9.0 2.6 7.0 2.5 2.1 3.37 77.M5
KN 10 a.0 3.275 7.0 3.2 3.5 3,725 97.614
RN 11 8.4 2.3 6.0 2.375 2.5 2,620 46.650
RN 12 12,0 3.575 9.0 3.1 3.0 4.8 185,650
KN 13 17.0 5.5 13.0 0.5 5.0 5.5 246,853
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DIMENSIONS AND WEIGHTS OF CAMEL UTERI

LEFT UTERINE HORN RIGHT UTERINE HORN BODY WEIGHT OF
CASE NO. Length  Diameter Length  Diameter Lenzth  Diameter UTERUS
(cm) (cm) (cm) (cm) {cm) (cm) (g)

KN 14 14,5 5.3 11.5 3.8 4.0 4.t 266.300
KN 15 15.0 b5 9.0 4.0 4.0 4.2 284,934
7 16 14.0 4.7 a.5 1.5 4.5 4.4 230,110
KN 17 a,n 2.5 7.0 2.4 2.5 3.0 60.550
KN 18 R,.5 2.4 8.0 2.6 3.0 3.5 75.60

%N 19 14,2 .0 9.5 3.5 3.0 6.0 225. 110
KN 29 11.0 3.5 9.0 2.9 3.9 3.8 159,660
KN 21 17.0 6.2 12. 4.2 4.2 5.7 159.860
KN 22 14.0 5.3 9.0 3.6 3.5 .0 249,08

KN 23 16.0 5.7 12.0 4.4 4.0 5.5 252.349
KN 24 8.n 2.8 7.0 2,8 3.0 2.9 80.970
KN 25 9.0 2.4 7.5 2.25 2.1 3.0 58.470
KN 26 11.0 4.2 8.5 3.1 3.0 4.3 189,510



DIMENSIONS AND WEIGHTS OF CAMEL UTERI

e

LFFT UTERINE HORY RIGHT NTERINF HORN BODY WEIGHT OF
CASE O, Length Diameter Length  Diameter Length  Diameter UTERUS
{em) (cm} (em) {em) {cm) {em) (2}
RN 27 1.0 4.2 12.5 4.1 3.5 4.7 342,080
KN 28 13.0 .0 10.0 3.6 3.5 5.5 214,040
Ky 29 16.0 5.2 9.0 1.7 1.5 5.4 I06.920
k¥ 30 15.0 3.8 10,0 3.3 4.0 3.9 228,850
KN 34 13.5 b.4 N5 1.4 4.0 4.6 240,14
KN 32 14.0 4.6 11.0 1.6 4.5 4.8 232,960
KN 33 1.0 4.5 12.0 4.15 4.5 5.4 350. 760
KN 34 15.0 4.5 11.0 3.2 3.5 4,8 223,548
KN 35 13.0 4.3 9.5 5.9 4.0 4.9 222.77
KN 36 14.0 4.6 9.8 3.8 4.0 4.9 253,53
KN 37 18.0 5.5 13.0 4,8 4.0 5.9 317.570
KN 38 11.0 4.5 9.0 3.2 2.8 4.9 158.,89n
KN 39 14.0 4.8 9.0 3.6 3.0 5.1 279.210

KN 40 13,9 5.4 12.0 4,0 3.5 555 316.710



- 116 -

DIMENSIONS AND WEIGHTS OF CAMEL UTERI

LEFT UTERINE HORN RIGHT UTERINE HORY BODY WEIGHT OF
CASE O, Lenzth Diamcter Length  Diameter Longth  Diameter UIERUS
(em) (cm) (em) (cm) (en) (cm) (2)
KN 41 14.5 540 10.0 5.3 4. 5.0 250,700
KN 42 17.5 5.5 12.5 4.4 3.0 6.5 267.380
KN 43 9.5 2.7 6.1 2.4 3.0 3.3 66.100
RN 44 14,5 4.8 n.& 2,45 3.0 &.0 228,640
KN 45 13.0 b4 10.0 3.4 3.2 5.0 239,70
KN 46 13.5 5.2 11.0 4.5 3.0 6.0 317.540
R 47 13.0 4,8 9.0 3.0 3.0 5.4 158 R4
KN 42 17.9 5.1 12.0 3.9 3.4 5.7 252.150
KN 49 14.0 4.9 1.0 4.0 3.2 5.2 158,833
KN 50 15.8 5.6 11.5 3.3 3,0 5.9 168.540
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DIMENSIONS AND WFIGHTS OF TWE CAMEL CERVIX AND VAGINA

CERVIX VAGINA
CASE NO. Length Diameter Weight Lensth Diameter Weicht
(em) (cm) () (cm) (cm) (g)

KN 01 3.0 3.8 9.84n 22.8 3.6 45.90

KN 02 8.0 8.5 119.750 31.0 6.5 322,506
Ky 03 7.5 5.0 44,967 17,0 4.0 44,550
KN N4 8.0 4,25 74.M 22.0 4.5 116,230
KN 05 60 6.5 56.0 27.0 5.0 146..50

KN N6 1.5 7.0 190,960 22,0 4.2 165.70

XM 07 8.0 7.0 145. 145 23.0 5.0 200,630
KN 08 8.5 7.0 152,540 24,0 6.0 145.00

KN 09 5.0 3.0 8.850 17.0 2.37 84,330
KN 10 5.0 3.2 9.414 17.5 4,375 159,330
KN 11 4.0 2.575 9,17 16.5 3.24 67,480
XN 12 4.0 4.6 56.00 17.0 6.0 175.710

KN 13 6.0 5.6 £5.070 24.0 4.1 271.660
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DIMENSIONS AND WEIGHTS OF THE CAMEL CERVIX AND VAGINA -

CERVIX VAGINA
CASE NO, Length Diameter Weight Length  Dianeter Weight
{zm) {cm) (z) {em) = {cm) {2)

KN 14 5.9 4.2 66. 630 2.0 6.0 132.972
K4 15 5.0 6.0 £9.273 18.0 4.5 246.38N
KN 16 5.0 3.8 58,560 23,0 3.3 194,620
KN 17 4.5 3.2 18,50 20,0 2.8 60.135
KN 18 5,0 3.6 26,614 20.0 3.5 28,70

KN 19 6.0 5.0 95.50 22,5 4.5 165.580
KN 20 3.5 4.3 27.017 25.0 3.4 176.642
K% 21 4.2 5.7 102,00 30.C 4.0 169.226
KN 22 6.0 5.5 142,570 30.0 3.8 218.705
KN 23 6.5 5.9 113.369 23.9 4.0 109.445
KN 24 5.5 3.8 43,150 26.0 4.0 190,636
v 25 4.3 2.6 - e 1al0 3.2 62.647

KN 26 © 5.0 - 43 52,043 28,0 50 212,260
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DIMENSIONS AND WFIGHTS OF THE CAMEL CERVIX AND VAGINA

CERVIX VAGINA
CASE W0, Length  Diameter  Weisht Length  Diameter  Weight
(em) (cm) (g) (cm) (cm) (2)

KN 27 5.5 4.6 a4 580 20.0 3.5 141.550
KN 29 6.5 4.8 63.153 22.0 3.7 141.192
KN 29 6.0 bt 98,430 22.0 3.9 195,471
KN 30 £.0 b1 £1.020 23.5 3.5 140 140
KN 31 5.0 4.2 £1.00 26,0 3.8 104,540
KV 32 6.0 4,9 R6.360 24.0 4.5 263,460
R 33 6.0 5.6 R0,770 25.0 4.2 257.773
RN 34 6.0 4.6 61,043 23.5 b1 74,725
KN 35 6.2 by 67.014 23.8 4.0 173,540
KN 36 5.2 5.0 77,700 24,0 4.0 275.700
KN 37 . 6.0 126,230 26.0 4.4 301,822
kv 32 5.0 4.8 73,564 A 3.6 157,775

gy 30 5.5 4.75 114,560 19.0 3.8 221.193



DIMENSIONS AND WEIGHTS OF THE CAMEL CERVIX AND VAGINA

CERVIX VAGINA
CASF 0. Length  Diameter  Weight Length  Diameter  Weischt
(cm) (cm) (z) (cm) (cm) (=)

EN 40 4.5 5.2 114,700 24,0 3.6 270,704
XN 41 5.5 5.2 08,402 23.0 4.3 209,760
KN 42 5.0 5.2 93.027 22.7 4.5 185,000
KN 43 5.0 4.0 27.10n 17.5 5. 117.630
XN 44 6.0 5.0 108.510 22,6 4.5 128,250
KN 45 6.0 bk 96.547 22,0 4.0 250,750
KN 45 5.5 5.8 02,410 22,0 4.5 221,193
RN 47 6.9 4.5 70.270 21.0 4,2 245.203
KN 40 5.0 5.3 97.233 22.0 3.8 218,014
KN 49 5.0 5.8 74,249 22.3 x: 210.073
KM 50 5.8 5.0 65.000 22.8 4,2 142,230
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WETGHTS OF FEMALE GENITAL TRACTS OF CAMELS

CASE NO, WEIGHT (=) CASE NO., WEIGHT (7}
KN 01 120 KN 26 480
RN 02 700 KN 27 510
KN 03 169 KN 28 450
XN 04 270 KN 20 650
KN 05 340 K 30 460
KN 06 660 KN 31 540
KN 07 510 K 32 620
KN 08 470 KN 33 730
KN 09 100 KN 34 490
KN 10 29n KN 35 504
KN 11 140 XN 36 640
KN 12 440 KN 37 ~ a3n
KN 13 630 . KN 38 440
KN 14 51N KN 39 650
KN 15 640 KN 40 760
KN 16 530 KN 41 600
KN 17 170 KN 42 570
KN 18 200 KN 43 230
KN 19 500 KN 44 560
KN 20 380 KN 45 609
KN 21 6nn KN 46 670
KN 22 64n KN 47 510
KN 23 8RN KN 48 580
KN 26 33N KN 49 460

KN 25 150 KN 50 420

e e
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APPEMDIX 1L

SEX AND ESTIMATED AGES OF FETUSES RECOVERED FROM SLANGHTRRED

CAMELS IN KANO ABATTOIR

N

SERIAL NO SEX C=R (em) RST. AGE (Days)
KNF 001 M 59 213

KNF 002 P 85 264 .. .|
KNF 003 P 85 267 |
KNP 004 P 107 a3 .

KNF 008 M 83 255 i
KNF 006 F 100 300 |
KNF 007 M 82 254

KNF 00R M 30 140

KNF 0no M 82 25%

KNF 010 F 760 240

KNF 011 P 71 237

KNF 012 F 55 206

KNF 013 ) 114 335

KNF 014 M 35 165

KNF 015 F 40 206

KNF 016 ¥ 68 228

KNF 017 F a3 255

KNF 018 P 31 253

KNF 019 7 09 267

KNF Nn20 r a4 256

KNF 021 M 112 330

KNF 022 F 03 281

KNF 023 M 116 335
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SERIAL NO, SEX c-1l (ca) EST. AGE (Days)
KNF 024 M 64 224
KNF 025 M 45 126
KNF 028 M 87 266
KNF 027 M 9 307
KNP 028 F 23 135
KNF 029 M 109 33
KNF 030 M 11 340
KNF 031 M 124 360
KNF 032 M 110 30
KNF 033 F 104 320
KNF 034 F 112 330
KNF 035 v 95 298
KNF 036 v 100 315
KNF 037 M 11 330
KNF 038 M 99 315
KNF 039 M 34 165
KNF 040 F 30 143
KNF 041 M 115 335
KNF 042 M 107 330
KNF 043 M 73 240
KNF 044 F n3 255
KNF 045 M 27 300
KNF 046 M 69 236
KNE n47 ™ 09 2080
RNF 048 M 76 248
KNF 049 r 105 330
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SERIAL NO SEX C-R (cm) EST. AGE (Days)
RNF 050 M 22 120
KNF 051 F &1 180
KNF 052 F 118 340
KNF 053 F 97 299
KNF 054 M 20 110
KNF 055 F 98 315
KNF 056 M 108 330
KNP 057 3 55 210
K§F 058 " 19 110
KNF 059 Y 10 80
KNF 060 3 12 85
KNE 061 P 31 140
KNF 062 M 99 315
KNF 063 M 35 165
KNF 064 M 32 142
KNF 065 M 12 85
KNF 066 M 99 310
KNF 067 F 110 345
KNF 068 F 54 195
KNF 069 ¥ 86 264
KNF n70 M 60 210
KNF 071 M 68 230
KNF 072 M 45 185
KNF 073 F 102 230
KNF 074 M 175 240
RNF 075 r 38 1
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SERTAL N0 SEX  CR (cm) EST. AGE (Days)

SR, g

KNF 076 F 48 oo

CKNF 077 ' 41 TR
KNF 078 F 48 190
KNF 079 F 24 120
KNF 080 M 16 92
KNF 081 M 52 264
KNF 082 M 22 145
KNF 083 r 26 128
KNF 084 M 15 9n
KNF ORS " 18 110
KNF 086 F 50 198
KNF 087 M 116 360
KNF 088 u 84 260
ENF 089 M 18 110
KNF 09N Y 21 112
KNF 091 P 25 122
KNF 092 F 16 110
KNF 093 ¥ 117 360
KNF 004 F 80 250
KNF 095 M 22 115
KNF 096 M 23 117
KNF 087 F 25 122
KNP 098 7 30 140
KNF 099 M 80 250
KNF 100 M 27 128
KNF 101 F 45 180
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SERIAL NO, SEX G-k (cm) EST. ACE (Days)
KNF 102 M 32 150
KNF 103 F 60 218
KNF 104 F 48 190
KNF 105 F 21 112
KNF 106 M 25 122
KNF 107 M 16 98
KNF 108 M 25 122 '
KNF 109 F 22 115
KNF 110 F 18 108
KNF 111 F 82 252
KNF 112 F 101 350
KNF 113 M 46 188
KNF 114 F 44 B4
KNF 115 M 28 131
KNF 116 F 18 108
KNF 117 F 32 150
KNF 113 M 25 122
KNF 119 M 21 112
KNF 120 F 38 175
KNF 121 M 32 150
KNF 122 M 16 92
KNF 123 F 28 133
KNF 124 M 34 156
KNF 125 F 49 195
ENF 126 M 40 177
KNF 127 F 47 190
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SERIAL NO, SEX C-R (GB)A_ EST._FG?_EE’Y{l
KNF 128 F 23 117
KNF 129 M 15 102
KNF 130 P 20 111
KNF 131 M 27 128
KNF 132 M 18 108
KNF 133 F 23 117
KNF 134 M 64 220
KNF 135 F 34 156
KNF 136 M 21 112
KNF 137 M 55 202
KNF 138 M 32 150
KNF 139 2 33 152
KNF 140 F 28 133
KNF 141 F 17 175
KNF 142 R 25 124
KNF 143 F 14 95
KNE 144 F 10 A2
KNF 145 M 20 133
KNE 146 F 22 116
KNF 147 M 93 282
KNF 14R M 16 102
KNF 149 M 33 152
KNF 1580 M 24 1zd
KNF 151 F 1 108
KNF 152 F 25 124

KNF 153 F 26 128
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EST. AGE (Days;_

SERIAL NO, SEX C-R (cm)
KNF 154 F 14 320
KNF 155 F 32 150
KNF 156 F 27 128
KNF 157 F 58 270
KNF 158 M 20 110
KNF 159 M 35 158
KNF 160 M 22 116
KNF 161 F 35 158
KNF 162 F 26 128
KNF 163 M 29 135
KNF 164 M 14 97
KNF 165 M 19 112
KNF 166 F 46 190
KNF 167 F 40 176
KNF 168 F 61 225
KNF 169 F 20 111
KNF 170 P 37 170
KNF 171 F 25 122
KNF 172 F 31 152
KNF 173 P 28 134
KNF 174 F 36 165
KNF 175 M 20 111
KNF 176 F 22 116
KNF 177 F 23 117
KNF 178 M 115 358
KNF 179 3 113 354
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P — T
SERIAL NO, SEX C-R (cm) N _EST. AGE (Days)
KNF 18n M 40 195
KNF 171 M 28 134
KNF 182 M 26 128
KNF 183 P 20 111
KNF 184 F 25 124
KNF 125 P 120 360
KNF 186 F 101 315
KNF 187 M 33 157
KNF 188 F 30 140
KNF 189 F 52 200
KNF 190 F 43 2n2
KNF 191 M 78 247
KNF 192 F 12 9n
KNF 103 M 26 128
KNF 194 M 13 108
KNF 195 F 29 136
KNF 164 F 30 140
KNF 1097 F 29 136
KNF 198 F 33 152
KNF 199 M 22 115
KNF 200 M 18 108
KNF 201 F 112 360
KNF 202 F 32 150
KNF 203 F 22 115
KNF 204 M 30 140
KNF 205 M 34 156
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SERIAL NO SEX 0-3;£§m§ *ﬁgz. AGE (Days)
KNE 206 F 18 1ﬁ8

KNF 207 “ 12 a8

KNF 208 P 39 172

KNF 20G M 27 120
KNF 210 F 26 128 '
KNF 214 M 16 92

KNF 212 F 22 115

KNF 213 F 26 128

KNF 214 M 72 230

KNF 215 F 14 89

KNP 216 M 25 122

KNP 217 M s 158

KNF 21A P a7 170

KNE' 219 v 21 130

KNF 220 F 10 108

KNF 221 F 25 122

KNF 222 F 24 120

KNF 223 M 67 233

KNF 224 F 56 205

KNF 225 P 23 117

KNF 226 M 26 128

KNF 227 M 16 "

KNF 228 M 18 103

KNE 220 M 27 198

KNF 230 F 21 112

KNF 231 M 32 150
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SERIAL W0, SEX C-1 (cm) EST. AGE (Days)
KNF 232 M 22 116
KNF 233 M 24 120
KNF 234 F 26 129
KNF 235 F 41 12
KNF 236 M 34 196
KNF 237 F 55 195
KNF 238 P 04 288
KNF 239 M 40 177
KNF 240 M 31 164
KNF 241 M 30 160
KNF 242 M 60 210
KNF 243 P 28 133
KNF 244 M 26 129
KNF 245 » 28 122
KNP 246 P 41 182
KNF 247 F 18 10N
KNF 248 F 29 136
KNP 249 F 54 194
KNF 250 r 35 162
KNF 251 M a0 14D
KNF 252 P 24 120
KNF 253 F 27 128
KNF 254 F 23 147
KNF 255 F 36 165
KNF 256 F | 144
KNF 257 7 30 140
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EST. AGE (Days)

SERIAL NO, SEX C-R (cm)
KNF 258 F 11 84
KNF 259 M 90 270
KNF 260 M 82 245
KNF 261 F 29 136
KNF 262 F 59 208
KNF 263 F 38 175
KNF 264 M 25 122
XNF 265 M 58 207
RNF 266 M 18 108
KNF 267 M 15 102
KNF 268 M 37 170
KNF 260 F 19 110
KNF 270 M 24 120
KNF 271 F 19 172
KNF 272 M 45 185
YR 273 M 32 150
KNF 274 F 65 220
KNF 275 M 44 184
KNF 276 F 36 165
KNF 277 M 35 158
KNF 279 F 30 140
KNF 279 M 35 158
KNF 280 F 92 285
KNF 281 M 52 202
KNF 282 F 42 180
KNF 283 F 40 176
KNF 284 F 27 130
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APPENDIX IIX
ECONOMIC LOSSES AS A RESULT OF THE SLAUGHREING OF

PREGNANT CAMELS AT KANO ABATTOIR

Assumption(sa):

In assessing the losses and waste from the slaughtering of

a pregnant camel, 14 is assumed that each fetus would have

developed into a calf. However, to estimate the number of

calves that would have been born and reached culling age, it is |

egsential to subtrﬁct the oxpected mortalitiea from the total

number of fetuses destroyved., This difference would be

attributable to the slaughtering of preenant camels and therebdy

to the inadequacy of Veterinary inspection at the level of the

alaughterhouss, (ECA, 19885.

1.
2.
3,

£|.

5.

7.

g.

Average numbor of camels slaughtered per year at Kano = 18,000,
Average number of female camels slaughtered 1n one year = Q,Obb;
Pregnancy wastége in 5é% of 9,000 = 4,500, i

Fxpected mortalities tab%) of a,sbo = 1,86ﬁ; |

Total number of calves that would have basen born and

attained culling age = 2,700,

Sex ratio (M50:F50) in 2700 = 1350 mele and 1350 females.

Fach female célf is expected in 10 vears to have at least

¢ viable offsprings (both valued at HT,SOO.bOi.

Each of the adult male (1350) and adult females (1350) at
ten years is &alued ét H1,560.00 per camel.

Total value of adult males = §1,500 x 1,350 = 2,025,000,
Total value of adult females = W1,500 x 1,350= 2,025,000,
Total value of offsprings from 1,350 female camels at
1,500 for the 2 offsprings from each camel = H1500 x 135C =
2,025,000,
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Iotal = ¥6,075,000,00

Economlic logs over a fen year period from the slauzhter
of 4,500 pregnant camels at the Kaho &battoir in a single
year is estimated at N6,075,000.00 (Six million, seventy

five thousand naira).
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APPENDIX 1V
BACTERIA ISOLATED FiOM THE UTEIINE HORNS OF CAMELS

Case No, Bacteris isolated
KN 05 Staphylococcus. aureus
KN 10 Staphylococcus aureus
KN 13 Staphylococcus aureus
KN 21 Escherichia coli
KN 40 Staphylocdccus aureus

There was no growth from the rcest (45 uterine swabs)

after 48 hours incubation, .



