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THE FUTURE OF CAMEL PRODUTTION IN SAUDI ARABIA =3

Abdullah Ben Aly Al-M ukayel
National Agriculture and Water Research Center

Salal Fisa Al-Mutairy
Research Center for the Development of Ranges

and Animal Rescurces, Al-Jouf

Saleh Ibrahia Al-Mayman

Department of Animal Rescurces

The economic, traditional and vuliural importance of raising camels
in Saudi Arabia and its role in food sccurity as essential source of meat
and milk is thoroughly discussed . Daisn on Lhe geographical and ecological
distribution of camel population in the Kingdom. the main native breeds
and the currently applied breeding and feeding systems are reviewed . The
methods of diagnosis and control of mijor enzootic camel diseases in Saudi
Arabia are given in details . Research on camel production and health was
initiated in manyResearch centers Pein:3ing to the Ministry of Agriculture
and water as well as King Saud-, King [ aisal - and King Abdul-Aziz
Universities . This research is covering rational improvement of ranges and
ranging system, development of new live modified cell culture camelpox
vaccine, processing of camel milk as well as various feeding, breeding,
productive and reproductive aspects. In addition, research was carried out
on several academic topics concerning physiology, bioche mistry, histology
and anatomy of camels . In order to increase the productivity of camels in
Saudi Arabia, the government is encoutaging the establishment of com mercial
projects for mass production of camei w illk and subsidising the animal feeds.
In addition, in order to maintain the c tyral and traditional importance of
camels, a national camel race is simultansously organized every year

together with a popular feast in Janacdiiya near R iyadh .
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THE STATUS OF CAMEL DISEASSS IN THE SUDAN AND FUTURE
oUTLNOD
B}
G.E. MOHAMED, M.T. ABU-SAMRA and B.E. MUSA
Faculty of Veterinary;Scicnce, University

of Khartoui, Sudan.

Summary and Conclusions :

The Sudan possesses a huge wealth of camels (2,705. 117) . In the
past, research workers and veterinarizns paid only little attention to
camel research . Although numerous virsl, bacterial and parasitic diseases

were recorded, yet only few diseases received attention and extensive
studies were conducted .

Now many research workers and velerinarians become interested in
camel research. Accordingly, a camel resecarch unit and field station
affiliated to the Faculty of Veterinary Science were established to meet

the needs of the increasingly interested veterinarian and research
workers .

Many resedrch projects are now in progress to conduct extensive
studies on all the diseases that have been reported and to conduct
extensive field surveys for that have riot yet been reported . Moreover,
the research projects are aimed towards the finding of the appropriate

treatment, vaccination and control of Lhese diseases .
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INTRODUCTION =

The Sudan is a large country of about one million square miles .
According to 1983 census, the human poruletion is about 22.5 millions,

excluding refugees from. neighbouring countries .

The world total camel population is 15 million . The Sudan and Som‘k-llia
contain about 70% of all African camels and 55% of that of the world |
(Wilson, 1984) . in the Sudan, the dromedary animal of the species belonding
f

to the genus Camelus exists .

The total number of camels in the ‘udan is about 2,705.117 heads. The
camel is commonly found in a geogruphical zone Lo the north of the latitude
14°N in the west and 16°N in the east . The vast majority of camels is found
in the Western Region (Kordofan and Darfur) and the Eastern Region, in ;the

Butana area demarcaled by Atbara river, River Nile and Blue Nile (see r:nap) !

The camel is used for riding, packing, ploughing, milling oil, pulling
water from deep~wells and carts . Its hai is utilized in making carpets and
clothes . The camel has great economic:! potentialities and is anticipated to
have significant contribution in solviny e problem of food shortage in the

country . In this aspect, the Sudan is capable of producing aboul: 10,000
tons of camel meat onnuaily (AOAD, 1283 . Moreover, in recent years,

camels have become an important export commodity in the Sudanese foreign

trade .

There are two classer of camels in the Sudan . The pack camel (the
heavy type) which constitules the majorily of camels owned by the nomads
and the riding camel (the lighter type) . ihe heav y group includes two types
(a) the Arab camel (Northern Kordofar =i Darfur); (b) the Rashaidi camel

(Eastern Region) . The riding breed is m-inly found in the Eastern Region
and includes two types ; (s)the Red Sea ‘ills (Beja type), owned mainly ’by
the Beja tribes, (b) the Anafi type whirhk 13 often white in colour . Cros#‘,es

between the heavy and the lighter types cre aiso known to  exist .

During the last two years, the avid .ni semi-arid zones in the sudan
suffered rather long spells of drought and desertification . This was duel to
several factors including lark of rainfsll. overgrazing and deforestation .
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Under these circumstances most of the traditional livestock dled or
sufforod from shortage of food and water and became unthrifty and quite
cmaciated . However, camels were the Jraxt affected and survived through
the perlod of crisis with minimum losses when compared to other species of
animals . In 1985-1986 when the menance of drought was on its peak, the
cattle annual growth rate dropped to -6.26%, and that of sheep to - 5.17%,
while that of camels was - 3.33% . This shows the ability of camel to thrive
of camel to thrive under hard circumstances. Moreover, the camel birth rate
was 3. 5% and mortality rate was under 3%, indicating the rapid proliferation
of camel population . This situation resulted in the increased recognition of
the importance of camel for their owners as well as for the economy of
the country . In turn, the interest of research workers to study the camel
had been boosted . The climax of this resulted in the establishment of Camel
Research Unit, gffiliated to the Faculty of Veterinary Scicnee in 1982, with

the aim to organize, initiate and promote researches on the camel .

The following review outlines the various camels diseases encountered
in the Sudan, their diagnosis and treatment, Research is in progress to
coonduct thorough investigations on the diseases which have not yet been

studied in detail .

Camel diseases :

Viral diseases :

The literature on camel viral disenses among Sudanese camels is quite
scarce . Most of lhe viruses, which affzct camels in the world and in
particular the neighbouring countries, has been reported to occur in the
Sudan (Table 1).

Bornstein and Musa (1987) conducted a serological field survey for viral
diseases and recorded that antibodies to parainfluenza-3 virus (PIV3) was
detected in 81% of the sera and thal for bovine viral diarrhoea virus (BVDV)

was 15.5%

Investigations on camel-calf diarrhcea causing 50% mortalities is possibly

caused by avirus and detailed study on the matter is in progress .
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Bacterial diseases :

Bacterial diseases of camels have been reviewed by a number of authors,
among these extensive data are those o MC Grane and Higgins (1986) and
Mustafa (1982) . Bacterial diseases in the Sudan had received little attention
in the past. The bacterial diseases reported in the Sudan are shown in table
(1) . Most of the diseases were only reports, but no detailed studies were
conducted on the isolation of the causative agents, pathogenesis, clinical
symptoms, diagnosis or treatment . However, the following diseases received

reasonable degree of attention .

Brucellosis :

Preliminary surveys of brucella antibodies, an incidence rate of 1.75%
has been recorded by Mustafa and Awad El Karim (1971) . Similar studies
were carried out by Abu Damir et al . £1984) among 740 camels sera using
Rose Bengal plate, complement fixation and serum agglutination tests and
reported an incidence of 4.9% and titre of 80 i.u. Brucella abortus
agglutinating antibodies were detected in 8 (3%) of 238 sera tested (Abhas

et al ., 1987) . Bornstein and Musa (1987), in a seroelogical survey of

brucellosis among 102 Sudanese female camels, reported that 5.9% females

were positive for Brucellc abortus using agglutination and complement fixation

tests .

Clostridial infection :
In general little is known about clestridial infection in camels . Gameel
et al . (1986) were able to demonstrate the presence of Clostridium perfringens

type A, Clostridium sordelli and Aero monas hydrophilia in a portion of affected

intestine from two camels suffering from haemorrhagic enteritis and abamasitis .

In their conclusion, they recorded that Clostridium perfringens type A might

be an important cause for enteric diseases in camels .

In a survey of Clostridium infectics in camels, 922 tissues were examined
(Haroun, 1989) . He isolated 132 strains of C. perfringens, 10 strains of |C.
sordellii and 9 strains of c. bifermentans . Apercentage of 44.5 of the isolates

produced epsilon tnxin, 10.5% produced heta toxin and 45% were found to
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produce alpha toxin as tested by latex agglutination method . All strains
were found sensitive to penbritin, resistant to penicillin G and colistin

sulphate .

Black quarter, caused by Clostridium chauvoei, is known to exist in
the Sudan , but no detailed information could be traced in the available

literature .

Pasteurellosis :

The disease is caused by Pasteurella multocida and has been reported

in Egypt, Liybia and Chad which share border with the Sudan . The only
detailed investigation was conducted by Hassan and Mustafa (1985) who were

able to isolate pure cultures of Pasteurella multocida type B from the bone

marrow and internal organs of dead camels in an outbreak of Pasteurellosis .

Salmonellosis ¢

Since the reports of Curasson in 1918, 1941 on the occurrence of
enteric forms of the disease in Sudanese camels, no other records on the
incidence of Salmonellosis could be traced . The disease has been reported
in Ethiopia and Egypt sharing borders with the Sudan . However, death of
the suckling camels calves occure from time to time with signs reminiscent
to those produced by clinical Salmonellosis . Adetailed investigation on this

disease is now in progress .

Pneumonia ¢

Reports on the occurrence of pneumonia are increasingly high . there
is no thorough investigations conducted on this disease , but the number of
condemned lungs in slaughter houses, during the year 1988 - 1989 in the
Central and Northern Regions; exceeded 622 ( Annual ‘Report of the Ministry
of animal Wealth, 1988/89) . The reasons for the conge mnation of lungs
included inflam mations, congestion, abscesses etc.. Mgstafa (1989), in his on

going investigation of camel pneumonia, detected %j)neumonic lungs among

125 camels examined clinically at antemortem and gf postmortem and
isolated Staphylococcus aureus (34.6%), Klebsiella s;.rrp (26.4%), Coryncbacieium




pyogenes (22.4%) and Streptococcus pyogones (16.8%). Trials on the experimental
infection of camels with the most prevalent organism and studies on the

treatment of the disease produced wioo be conducted soon .
M astitis :
M astitis is%one of the diseases of com mon occurrence in camels . Ali

(1983) in his field survey of camel mastilis, from 763 milk samples, isolated

Streptococcus agalactiae (28.5%) , Staphylococcus aures (16.9%), Staphylococcus

albus (6%) , streptococcus spp. (1.7%), Micrococcus spp. (1.6%) and Coliforms
(0.7%) . The tests used were Rapid Mastilie Test (R.M.T.), Leucocyte Count,
Milk tests used were Rapid Mastitis Test {R.M.T.), Leucocyte Count, Milk

Ring Test (M.R.1.) and culture technique . The author described acute,

subacute and chronic forms of mastitis ariong she-camels, and his result
showed that the R.M.T is the most suilable test for the detection of mastition

of mastitis in camels .

Anthrax :

The disease is known to exist in tlw: Sudan . Detailed investigations of
the disease is lacking . Recently three cases of Anthrax were recorded in tbe
Central Region and the camels in the area were vaccinated with an avirulent

sterne strain of Bacillus anthracis .

protozoal Diseases :

1 . Camel trypanosomiasis :

Locally the disease is known as "Guffar". It is caused by Trypanosoma

I
evansi . The first official report in the Sudan was in 1904 (Annual Report of
the Sudan Veterinary Department, 1904) . Irypanosomiasis is endemic in the

area between 14°C and 29°S which includes the tese tese belt, where domestle

llvestock are exposed to infection with 1. Congolense, T. brucel. At the
Northern periphery of this area (10° - ‘lt‘LOH), T. evansi is traditionally |
associated with the infection of camels . !'he disease is transmitted by a

number of biting flies (Tabanus, Stomoxys, Lyperosia, Haematobia) . The outbreaks

of the disease are closely associated with the increase in fly population at

the end of the rainy season (Yagi, Razig, 1972 a and b) . T. evansi infection
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is both acute and chronic . The disease 1s characterized by loss of condition,
rough coat, stu ni"b]ing, abortion, recurrent attachs of fever and petechial
haemorrhages on the visible mucous mewbranes . Generalized oedema,
temporary bilateral kerato-conjunctivitis and involvement of the respiratory,

gastrointestinal and nervous systems might be observed (Elamin, 1980) .

In the diagnosis of trypanosomiasis in camels, Luckins et al . (1979)
examined the various methods used in the Sudan . The authors reported that
formol gel, mercuric chloride assay yielded inconsstent results, but the test
for the presence of antibodies resulted in a higher correlation with the
monitered infection . Their study has emphasised the potential value of IFAT
and ELISA for the trypanosomiasis surveillance in camel . Elamin (1989), in
his attempt to improve the diagnosis of I . evansi in camels by using ELISA
test for antigen capture, is currently validating two systems, polyclonal rabbit
anti T . evansi antibodies (RATE) system and the monoclonal antibody against
T . brucei , in comparison with conventional parasitological tests (wet mount,
thin smears and Buffy coat examination). !hirteen percent of prevalence rate
is found compared to 5.9% obtained by the parasitological methods (unpublished
data) . Research is in progress on the pharmacokinetics of berenil in camel
and susceptibility of different T . evanul isolates to suramin , antrycide and
berenil .

Treatment :

Chemotherapy in camel trypanosnmiasis in Sudan is hampered by the
small number of trypanocidal drugs currentiy available for use in the camel .
In the past, Suramin (Naganol , Antrypol} was used producing successful
treatment and control of 1 . evansi infection in camels . Suramin is now less
effective and facing chemoresistance . Suramin resistant isolates remain
sensitive to antrycide . However the drug is not constantly available to
veterinary authorities . A new synthetic :irug has been introduced,
isometamidium chloride (samorin) which is reported Lo be effective in
experimental and natural T. evansi infection at a dose rate of 0 . 5 to 1.0
mg/kg, but it only removes the parasite Irom the blood stream for 21 days

and has adverse reactions which subside gradually in the following day . This
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drug is also not available for use in Sudan . Furazolidone was tried at a dose
rate of 10 mg/kg in experimental infection, but was inffective (Ali, 1988) ,
and 10 mg/kg of diminazene aceturate (Berenil) was found to be highly toxic
to camels (Homida et al ., 1981) .

Theileriasis and Anaplasmosis :

The infection of camels with Theileria camelensis has been reported

from Turkestan, USSR, Egypt and Somalia . There is no report on the
occurrence of this disease in the Sudan . Similarly , there is no incidence of
anaplasmosis infection reported in the Sudan . 1t is possible that infection

with these two parasites is widely spread in the country, but the little attention
paid to camel research in the past together with the difficulties associated
with parasitological diagnosis might have contributed to their not being

diagnosed .

Balantidium :

Ali and Abdelaziz (1982) reported that B. coil was the cause of severe
diarrhoea in a seven-year-old female camel in Khartoum. They attempted to
treat the condition symptomatically by using carbasone (BPC, 1963) (250 mg)
and koalin (250mg) and succeeded to treat the condition .

Sarcocystis :

Sarcocystis cameli in camels was reported to be at the rate of 8%

(Ginawi and Shom mein, 1977) . The diagncsis was conducted at post-mortem
by the demonstration of the sarcocyst in the heart muscle, diaphragm and

oesophagus .

Toxoplasmosis :

Bornstein and Musa (1987) , on their survey on the prevalence of

antibodies to Toxoplasma gondil in camel demonstrated that 22.5% out of

102 femal camel (Anafi type ) showed high prevalence as compared to the
12% incidence reported by Abbas et al. (1987). However, Elamin (1989), in
his going research on the prevalence of anti-toxoplasma antibodies in camels,

detected a prevalence of 45.5% . The test usec was the latex agglutination
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test (unpublished data) . The on going research includes :

ik Determination of acquisition of loxoplasma infection by grazing camels.
2. Studies on the experimental infection of camels with Toxoplasma .
3. Cellular and humoral im mune responses of camels to parasitic infections.

Helminthiasis @
Ne matodes

Arzoun et al . (1984a) demonstrated the presence of Haemonchus
longistipes in camels. They described the worm as a robust one, ranging in
size from 19 to 26 mm and 27 to 42 mm for male and female, respectively
More than 500 worms were found in the abomasum of an individual animal.
The incidence of Haemonchus longi stipes at the end of the rainy season
was 89% . This rate diminished to 64% during the dry season . The only
systematic description on the clinical signs and pathogenesis of the disease
was reported by Arzoun et al . (1984 b) . This could well be sum marized
as follows : anaemia, oedema of the lower limbs, emaciation, esinophila,
hypoproteinae mia, hypoalbuminaemia, hyperglobulinaema and increased blood
urea nitrogen. The pathogenesis was mainly attributed to the blood loss
caused by the worm and the resulting anaemia was of the normocytic type.

Arzoun et al. (1983) succeeded to induce experimental infection in goats

with H. longistipes .

Fadl et al . (1989) in their detailed study on the prevalence of
gastrointestinal nematodes of camel in the Central Region of the Sudan
demonstrated the presence of H. longistipes in the abomasum, lmpalaia spp.

in the small intestine and Oesophagostomum spp. in the large intestine

during the rainy season . The same authors observed the prevalence of

Trichostrongylus spp . throughout the year . Magzoub et al . (1989) in their

study of the degree of pasture infection of gastrointestinal nematodes,

reported the presence of both Trichostrongylus and Haemonchus larvae.

These started to appear during August and reached their peak during
September (the rainy season) . The larvae of Trichostrongylus gradually

declined during winter months, whereas those of Haemonchus disappeared
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completely from the pasture . Sumrer was determintal to both types of
larvae. The same authors succeeded to induce cross transmission of

Trichostrongylus between camels anc sheep . However, their attempts to

adapt H. longistipes from camels to sheep was not successful .

The autopsy survey of gastrointestiral parasites of camels and the lung wprms

is in progress.
Onchocerciasis :

Onchocerea gutturosa microfilaria and adult worms were identified in
skin snips and ligamentum nuchae in 25(34%) out of 65 slaughter camels
from different localities in the Sudan {(sinnary and Hussein, 1981). Hussein
et al. (1988) demonstrated the presene ¢f 0. armillata in camels living in

the same area with cattle together with 0. gutturosa. The predilection sites

ot the two species were the same (skin of the ears, head and neck) . The
species isolated from camels were smaller in size , than that of cattle
origin . Atta Elmannan et al. (1989) indentified 0. armillata in 45 out of
109 camels examined in the slaughter house. The lesions were mainly

detected in the thoracic aorta .

Diagnosis of helminthiasis in the Sudan follows the known conventional
procedure which are ; Clinical symptoms and faecal examination . It worth
mentioning that quantitative indices for the estimation of parasitic infection
in camels is lacking . Arzoun et al (1984 a) found that the egg output before

the death of camels experimentally infected with H . longistipes was 16x10°
to 18x10° .

No systematic or controlled investigation was conducted to test the
efficiencyof drugs on camels . Most of the drugs used for treatment and
control of camel helmintheasis are extrapolated from experiment in cattle :nd
small ruminants . The antihelmintic which are in common use in the Suds" are

thiabendazole (80 mg/kg) and phenothiazi i (200 mg / kg) .

Mange :
In the Sudan , the disease (jereb) is very prevalent among camr's . It is
caused by Sarcoptes scabiei var . cameli . It has been known for hur+red of
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years and it remains one of the diseases threatening the camel owners
because of its rapid spread and the associated pruritis which rexults in
emaciation and failure to undertake prpoer work . Abu-Samra and Imbabi
(1981) reported that the disease caused wrinkling of the skin and the skin
was covered with whitish-grey thick scabs which are deeply fissured,
especially round the joints . The early iesions are small hyperaemic pimples
covering most parts of the body , but mainly on the trunk . Histologically ,
there is hyperkeratosis . acanthosis of the epidermis and epidermal and
subepidermal microabscessation . The dermis is invaded in many places by
nodules of proliferating connective iissues and mononuclear cells forming

nodules . The adjacent areas are densely packed with collagen .

Nayel and Abu-Samra (1986a) sucvesded to produce experimental

infection in camels using Sarcoptes scabiei var . cameli and the sheep mite

S . scabiei var ovis. The gross and histcpathological lesions produced by the
two species of Sarcoptes mites were similar . Nayel and abu-Samra (1986 b)
in their attempts to prove the non-host specificity of the mange mite, have
produced the infection in camel and goat with both S . scabiei var .

cameli and S . scabiei var . caprae . The two species of mites resulted in

severe lesions in the camel and goat .

In the diagnosis the crust and deep skin scrapings are collected, using
scalpels and forceps . Alittle of the sample is placed in a tube containing
20% KOH. The content of the tube is brought to boiling by being placed in
a boiling water bath until the sample is fully digested . A drop of the
digested infected material is placed in the middle of a clean microscope slide,

covered with a coverslip and examined for Sarcoptes scbiei mites .

Excellent clinical response to treatment , in camels experimentally
infected with S. scabiei var . cameli has been reported by Nayel and Abu-

Samra (1986 a) . This comprised the following :

i, The skin is washed twice at an intorval of three days , using 3 sponge

soaked in 15% salicylic acid .

i . Two days after the second application of salicylic acid the skin is

thoroughly washed with soap and water . Scales and detritus are
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removed with a hard brush .

The camels are then washed three times at seven days intervals with

0.1% hex-chlorocyclohexane (HCH, BHC) in the form of Gam matox .
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Table 2 . camel diseases reported in the Sudan

Disease Cause Incidence Losses Zoonosis Treatment and control
Mange Sarcoptes 52% Loss of weight + Acaricides (Sebacil E.C.50%
seabiei disease loss production death Gamatox Ivomec
Trypanso miasis Trypansoma 10-37% loss of weight, - Suranin
evansi disease loss of production, Avoid flyaarea during maximum
death anaemia, loss activity, apply fly repellents
of work.
Hae monchosis Haemonchus 10-40% Anaemia, weakness, - phenothiazing Ivomec. Hyuiene
Spp - disease death
Brucellosis Brucella 4-12% Abortion infertility + None recom mended isolate
abortus positive animals (Dams)
Toxoplasm osis Toxoplasma 12-2 % Abortion E maciation + None recom mended
gondii Titre
O-Fever Coxiella B % titre & pneumonia low - None recom mended
burnetti serotype mortality *
Ticks, fleas, Ectoparasites 10-B0% Anae mia,Joss of weight - Insecticides sebacil, Gamatox,
lice & biting flies infesta- and production, trans- Asuntol,lvomec, Neguvon, louse
tion mission of many bacteria dusting powder regular washing

protoxoa and viruses
damage hides.

of the animals.
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Disease Cause Incidence lossess Zoonosis Treatment and control
M astitis Many bacteria 5-7% Loss in milk Public Antibiotic intram mary infuions
& Mycoplasma spp. disease production health disinfection and Hygiene.
Staph,E. coli etc. weak calves hazard
Pox Camel pox 5 -6% Death in - None recom mended disinfectants
disease severe cases isolation antibiotics for
damage hides secondary infection .
Contagious Orf virus 5% Death in - None recom mended disinfection,
disease severe cases isolation treat with anti-
biotics to protect against
secondary bacterial infection.
Rabies Rabies virus Sporadic Death = Cull animal& dispose of
carcase carefully .
Contagious skin Various Sporadic Loss of weight - Terramycin or penicillin
necrosis or bacteria & work and in some streptomycin combination
abscesses siaphylococci cases death isolate infected animals
corynebacteria hygiene .
pseudotuber-
culosis,
fusifor mis
Hydatosis Echinococcus Sporadic E m aciation - None recom mended avoid cyst
granulosus carcase consumption by dogs .
«Tejection
Anthrax Bacillus Sporadic Death carcase - Hyperim mune serum spore
anthracis rejection vaccine burial of carcase
Tuberculosis Mycobacterium Sporadic E maciation & + None recom mended pasteurization
bovis carcasse of milk, carease disposal .

milk rejection




Disease cause Incidence losses Zoonosis Treatment and control
Tetanus Clostridic Sporadic Carcase rejection - Pencillin & tetanus antitoxin
tetani death
Ringworm Trichophyton 5% Loss in wool and % Griceofulvin and tincture of
Spp - disease hide iodine topically
Hae morrhagic Pasteurella Sporadic Death from - Vaccination
multocida septicaemia
Johnes disease Mycobacterium Sporadic E maciation - None recom mended
Paratuberoulosis

Leptospirosis

Camel
plague

Salmonellosis

Black
Quarter

Entero

Botulism

Broncho-

L.icterohamorrhagiae Sporadic
L.canicola

L .gryppotyphosa

L.ballum

Pasturella Sporadic
pestis

Salmonella Sporadic
Sero. types

Clostridium Sporadic
chauvoei

Clostridium Sporadic
perfringens

type 0 & D *
Clostridium Sporadic
botulinum

Klebsiella Sporadic
pneumoniae

Diplococci

E maciation
loss
production

E maciation
death

Septicaemia
abortion death
Death

Death

Death

Loss of
production

Pencillin hygiene &
disinfection

None recom mended
None recom mended hygiene
isolate reactors .

None recom mended

None recom mended

None recom mended

Treat with antibiotics
isolate infected camels .
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Disease Cause Incidence Losses Zoonosis Treatment and control
Contagious Pneumococcus Sporadic Death or loss - Treat with antibiotics
cough Cameli of procuction isolate infected animals
Viral BVDV Virus 15% Titre E maciation or - Isolate infected animals,
diarrhoea serotype death, loss of supportive treatments .
production
Influenza Parainfluenza-3 ntitre & Loss of produc- - Isolate infected animals,
serotype tion loss of supportive treatment
grazing time
Uraemia Urinary calculi Sporadic Death & carcase - Surgical intervention
rejection
Bad teeth, Various Sporadic Very little if any - Surgical intervention
injuries causes
hernias,
lamness etc..
Bloat Lush green pasture Sporadic Death - Bloat remedy drugs or
(legumes) surgical intervention
Impaction Grain over- Sporadic Death - Antiacids, fluid therapy,

feedin

surgical intervention .
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Study of the Arborization Pattern of Camel's Epididymal
Plasma in Comparison with that of Some Other Animal Species

M.M. Al-Eknah, M.S. Ahdo and Kh,A. Al-Busadah
Camel Rescarch Centre, College of Veterinary Medicine

and Animal Resources, King Faisal University,
P 0 Box 1757, Al-Ahsa 31982, Saudi Arabia

SUMMARY

This investigation was carried out to study the arborization pat-
tern of the epididymal plasma of camel by making slide smears from
this fluid through using 50 local breed Arabian male camels (Camelus
dromedarius), dried smears were studied under light microscope. The
same method was applied for 50 Friesian bulls, 50 Awassi rams, 15
local breed rabbits and 15 black hooded rats. The results indicated
that the camel's arborization pattern of epididymal plasma was dif-
ferant from the other species and each species has a distinctive pat-
tern. In case of camel the arborization pattern appeared similar to
some desert shrubs. However, for other species, the epididymal
arborization pattern of rats was similar to palm leaves. Long
capillary tubules like crystals in both longitudinal and transverse
directions were seen in the smears taken from rabbits. In both bulls
and rams round crystals were observed instead of the arborous shape

seen in the former species.

INTRODUCTION

It is generaly accepted that the mammalian epididymis has three
functions other than the transport of spermatozoa: the absorption of
most of the fluid leaving the testis (Levine & Marsh, 1971), sperm
maturation (Young, 1931), and the storage of spermatozoa in a
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quiescent stage (Jones, 1973). The biochemical analysis of epididymal
plasma has been found to vary according to the different parts of the
epididymis in mammals (Wong & Yeunyg, 1977; Jones & Clulow, 1987;
Amann, 1987). However, there is a discrepancy concerning the epididy-
mal elemental composition in different species (Jones & Clulow, 1887;
Amann, 1987). Also, there are variations concerning the maintenance
of motility of epididymal spermatozoa from bull, rabbit and ram in
homologous epididymal plasma (Dott et al. 1979). Since the tail of

the epididymis (Cauda epididymidis) is considered the most conspicuous

part of the epididymis according to its unique environmental attribu-
tes which allow prolonged maintenance of fertile spermatozoa (Amann,
1987). The differences between species and the importance of the

cauda epididymidis urged us to study the morphological pattern of

crystalization (arborization) for some speices. A focus was placed on

tha Arabian camel (Camelus dromedarius) since very little is Known

about: its andrology despite its importance in arid and semi |arid
zones,
MATERIALS AND METHODS

Animals:

Testicles and epididymides were collected from five different ani-

mals species according to Table 1.
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Table 1. Data concerning animals used

Species No. Breed Source

Camelus dromedarius 50 he-camels Local Al-Ahsa abattoir
Bovine 50 bulls Friesian Al-Ahsa abattoir
Ovine 50 rams Awassi Al-Ahsa abattoir
Rabbit 15 bucks Local Vet.Teaching Hospital
Rat 15 rats 3lack hooded Vet.Teaching Hospital

Experimenal Procedure:

Directly after killing of the animal one of the testicles and epi-
didymides were removed. From a cut surface of the cauda epididymidis
a thin epididymal plasma smear was taken. Smears were left to dry and

examined by using light microscopy.

RESULTS

A distinctéive pattern of arborization was discovered to occur for
the epididymal plasma in the camel ac well as in the other animal spe-
cies (Figs. 1-5). It was observed that the same pattern of arboriza-
tion was consistant for each species. The arborization paitern of
camel's epididymal plasma showed characteristic feature, its shape was
similar to some desert shrubs (Fig. 1). In the rat it appeared as
fern or palm-leaf (Fig. 2). Long capillary tubules, in both longitu-

dinal and transverse directions crystals, were representive for the

RIS



Fig. 1. Desert shrub appearance f the arborization pattern of
camel's epididymal plasma ( X1700 ).

i S palm leaves appearcnce of the arborization pattern
of ‘ratsepididymal plasma ( X1700 ).
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Fig. 3. Long capillary tubules like crystals appearance of the
rabbit's epididymal plasma (X1700 ).

Fig. 4. Round crystals appearance of the buil's epididymal plasma
( X1700 ).
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Fig. 5. Round crystals appearance of the arborization pattern
of ram's epididymal plasma ( X1700 ).
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arborization pattern of the rabbit (Fig. 3). In both bulls and rams
round crystals were observed instead of the arborous shape seen in the

former species (Figs. 4 & 5).

DISCUSSION

To our knowledge the present study is the first to describe the
arborization pattern of the epididymal plasma for the camel, rat,
buck, ram and bull, This method has been found to be simple, rapid
and requiers no special equipment, and also provides a tool for dif-
ferentiation of epididymal plasma of different animal species. This
could pave the way for further studies including application of this
method for the ejaculate which could help in forensic medicine. We
have no explanation for the arborization pattern discovered, and hence
the nature of the crystallization pattern of arborization needs
further investigations. However, the arborization pattern of vaginal
and cervical mucus at term in women was ascribed to the changes of
sodium chloride which increases at the end of pregnancy (Tricomi et
al. 1966; Vrobel, 1965). A distinctive pattern of arborization of the

cervical mucus during oestrus has also been reported in the cow

(Arthur, 1975).

The variation in the epididymal biochemical composition could be:
the cause for the different arborization pattern for the different
species, since Jone & Clulow (1987) found that the organic compounds
in the epididymal fluid of tammar existed in lower concentration than
that of the rat which was reported by Jenkins et al. (1980). Besancon
et al. (1985) found higher values of the enzyme acid a-glucosidase in
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the cauda epididymidis of ram than those reported by Jauhiainen and
N

Vanha-Perttula (1985) in the cauda epididymidis of bull.

Whether the biochemical differences of the epididymal fluid or
other factors such as the low temperature of the epididymis and hor-

monal activity participate in the formation of arborization is yet to

be elucidated.
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