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Mange: common camel problem in Tharparkar ecosphere 
 

Abdullah G. Arijo1*, Bader un Nisa Narejo1, Nasreen Akhter1, Muhammad Amin Nizamani2 

 
1Department of Veterinary Parasitology, Faculty of Animal Husbandry and Veterinary Sciences, 

Sindh Agriculture University, Tandojam 
2Department of Veterinary Pathology, Faculty of Animal Husbandry and Veterinary Sciences, Sindh 

Agriculture University, Tandojam 

*Corresponding author’s email: abdullaharijo@sau.edu.pk 
 

Camel mange is a highly contagious skin condition caused by Sarcoptesscabiei var. cameli. 

clinically characterized by loss of hairs, scab formation, thickening/corrugation of skin and 

severe itching in most of the camels. The present study was conducted to identify and 

calculate mite infestation in camels raised in various areas of Tharparkar, Sindh Pakistan.  For 

that purpose, 100 camels were examined and among them, 67% of camels were found 

positive for Sarcopticmange. Three regions of district Tharparkar were selected for the 

current study and Nagarparkar was found highly infested (71%) as compared to Mithi and 

Islamkot. As concerned to gender-wise mite infestation, female camels were found more 

susceptible (71%) as compared to male (52%). In this study 64 adult and 30 young camels 

were investigated for the presence of mite infestation and found that adult camels were more 

infested (76.6%) as compared to young camels (44.4%). Different body parts of camels were 

observed for mite infestation and found that face region was most infested as compared to the 

neck, abdominal, under thighs and inguinal region. During the investigation, body condition 

of the host was also checked and highest infestation (76%) was recorded with very poor body 

condition; however, the rate of mite infestation with poor, moderate and good health state was 

recorded as 60%, 50%, and 45% respectively. Based on these findings concluded that mite 

infestation is a potential management hazard for the camel population. Therefore, it is 

suggested that animals should be treated properly, and the management of the camel should 

be improved. 

 

Keywords: mange, Sarcoptesscabiei, mite, parasitology, camel 
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Epidemiologic investigation of mers-cov in dromedaries from Pakistan and 

Kenya 

Ali Zohaib 
 

Wuhan institute of Virology, Chinese Academy of Science, China 

Over the past few decades, emerging zoonotic viral diseases have occurred all over the world 

and posed as a challenge to global public health. For many of the emerging zoonotic viruses, 

domestic animals serve as intermediate hosts, causing viral transmission from natural hosts to 

humans. As Pakistan and Kenya, both located in the “One Belt One Road” initiative 

countries, they have a high risk for the emergence of zoonotic viral diseases. Whereas, up to 

date, active surveillance of emerging viruses in their natural hosts and vectors is limited in 

these countries. Middle East Respiratory Syndrome Coronavirus (MERS-CoV) is a zoonotic 

pathogen capable of causing severe respiratory disease in humans. This fatal zoonotic 

pathogen was first described in the Kingdom of Saudi Arabia in 2012. Epidemiological and 

molecular evidence revealed zoonotic transmission from camels to humans and between 

humans. Currently, MERS-CoV is classified by WHO as a pathogen having high pandemic 

potential requiring greater surveillance. Although dromedary camels are considered as a 

major reservoir host, the MERS-CoV infection dynamics in camels are not fully understood. 

Through surveillance in Pakistan, nasal (n = 776) and serum (n = 1050) samples were 

collected from camels between November 2015 and February 2018. Samples were collected 

from animal markets, free-roaming herds and abattoirs. An in-house ELISA was developed to 

detect IgG against MERS-CoV. A total of 794 camels were found seropositive for MERS-

CoV. Prevalence increased with the age and the highest seroprevalence was recorded in 

camels aged > 10 years (81.37%) followed by those aged 3.1-10 years (78.65%) and ≤ 3 years 

(58.19%). Higher prevalence was observed in female (78.13%) as compared to male 

(70.70%). Of the camel nasal swabs, 22 were found to be positive by RT-qPCR though with 

high Ct values. Moreover, 2,409 human serum samples were also collected from four 

provinces of Pakistan during 2016-2017. Among the sampled population, 840 humans were 

camel herders. Although we found a high rate of MERS-CoV antibody positive dromedaries 

(75.62%) in Pakistan, no neutralizing antibodies were detected in humans with and without 

contact to camels. Similarly, nationwide cross-sectional surveillance of camels and humans in 

Kenya was also conducted. A total of 1,163 dromedaries and 486 humans were sampled from 

January 2016 to June 2018. A total of 792 camel plasma samples were positive by ELISA. 

Seroprevalence increased with age, and the highest prevalence was observed in adult camels 

(82.37%). More female camels were significantly seropositive (74.28%) than male camels 

(53.74%). Only 11 camel nasal swabs were positive for MERS-CoVby RT-qPCR. 

Phylogenetic analysis of whole genome sequences showed that Kenyan MERS-CoV clustered 

within sub-clade C2, which is associated with the African clade, but did not contain signature 

deletions oforf4b in African viruses. None of the human plasma screened contained 

neutralizing antibodies against MERS-CoV. This study reveals the high prevalence of MERS-

CoV in dromedaries from Kenya and Pakistan. Presence of anti-MERS-CoV antibodies in 

younger animals also advocates the active circulation of the virus in both countries. This 

conclusion is further substantiated by the RT-qPCR based detection of MERS-CoV in camel 
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nasal swabs. The presence of distinct MERS-CoVs in Kenyan camels as compared to that 

from Middle East necessitates the future studies to understand why there is a limited 

transmission from camel to humans in Pakistan and Kenya. Further longitudinal studies 

among camel herding communities as well as studies on detection and characterization of 

MERS-CoV strains in camels from Pakistan and Kenya are warranted. 

Keywords: Zoonotic Viruses, MERS, Camel, RT-qPCR  
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Studies on milk somatic cell counts and hemato-biochemical alterations in 

sub-clinical mastitic dromedary (camelusdromedarius) 

 

Farah Ali1*, Riaz Hussain1, Abdul Qayyum1 

 

1University College of Veterinary and Animal Science, The Islamia University of Bahawalpur-63100, 

Pakistan 

*Corresponding author’s email: drfarahiub@gmail.com 

The dromedary camels are known as the best livestock animals in desert, arid and semiarid 

areas and are mainly kept for transportation and food source. The camels are susceptible to 

different bacterial, viral and parasitic infections which induce adverse impacts including 

mortality. Among different diseases, mastitis is most common disease of dairy animals 

including camels. Therefore, this study was conducted to determine the different milk 

biochemical changes and somatic cell counts in camels infected with sub-clinical mastitis. 

For this purpose, milk samples were obtained from lactating she-camels kept at desert areas 

of Cholistan. All the milk samples tested using California Mastitis Test. Results showed 

significantly increased (P<0.001) milk electrical conductivity and milk and milk pH. The 

values of milk fat, lactose and milk proteins were significantly reduced in infected camels 

when compared to non-infected animals. Results indicated that total milk somatic cell counts 

and neutrophil population increased significantly while the macrophages and lymphocytes 

cell population decreased mastitic animals. In addition, the values of different milk serum 

enzymes including alkaline phosphatase, spartate aminotransferase and lactate dehydrogenase 

were significantly increased in milk of infected animals. In conclusion, it is suggested that 

mastitis induces adverse impacts on physico-chemical properties of milk in dromedary she-

camels.  

Key words: Camels, Mastitis, Milk, Somatic Cell, Enzymes 
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A preliminary study on mineral status in female dromedaries in Punjab 

 

Farrah Deeba1, Anas Sarwar Qureshi2, Arshad Rizvi1
 

 
1Department of Clinical Medicine and Surgery, University of Agriculture, Faisalabad; 2Department 

of Anatomy, University of Agriculture, Faisalabad 

Corresponding author’s email: farrahdeeba18@gmail.com 

The study was carried out to determine prevalence of mineral deficiencies in female camels 

(Camelus dromedarius) in Punjab province. Apparently healthy lactating female camels of 

either breed in early lactation (within first 60 days) were selected for the pilot study. A total 

of 150 blood samples were collected. Serum analysis indicated prevalence of Phosphorus 

deficiency high with 39.34% animals having low serum Phosphorus levels(<4-4.5mg/dl). 

Serum Calcium levels were low in 27.8% camels (< 8mg/dl). In case of micro minerals serum 

Zinc levels were low in 13.11% camels(<83µg/dl). Despite the fact that no or irregular use of 

mineral supplements is one of the major cause of minerals deficiency in female camels still 

other associated causes need investigations. The pilot study provides further rationale for 

screening mineral deficiencies in dromedaries and development of interventions to tackle 

prevailing macro or micro mineral inadequacies among dromedaries in the study area. 

Key words: Phosphorus, Calcium, Zinc, Camel, Mineral 
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Aactive surveillance for diseases of dromedary in the Punjab-Pakistan 

 

Fraz Munir Khan, Sohail Manzoor, Syed Abbas Ali  
 

Directorate of Animal Disease Reporting & Surveillance, Livestock & Dairy Development 

Department, Punjab. 

 

Corresponding author’s email:manzoorsohail76@gmail.com 

To identify the camel’s health issues, an active surveillance was conducted in selected 18 

district of Punjab with a reasonable number of camel populations. Camel rearing districts 

include Bahawalpur, Bahawalnagar, Rahim Yar Khan, RajanPur, Dera Ghazi Khan, 

Muzaffargarh, Layyah, Lodhran, Bhakkar, Khushab, Sargodha, Mianwali, Faisalabad, Toba 

Tek Singh, Jhang, Chiniot, Attock, and Jhelum. For this purpose, the fecal samples, blood 

samples, serum samples, milk samples and skin scraping samples/ ecto-parasites were 

collected from camels. A total of 24,045 (71.2%) camels were found positive for endo-

parasites, 2,606 (7.7%) for hemo-parasites, 245 (0.7%) samples for Brucella, 1,264 (3.7%) 

for sub-clinical and 24499 (80.56 %) for Ectoparasites in camels.A total of 9,076 cases of 

respiratory disease were successfully treated throughout Punjab.A number of cases of 

Contagiuosecthyma were treated.100 cases of Anthrax like disease caused by Bacillus 

anthracis like organism (Bacillus cereus bivaranthracis ) were treated. Number of cases of 

Caseasus lymphadenitis caused by Corynebacterium pseudotuberculosis were found during 

treating cases of sarcoptic mange in Layyah. Dermatitis i.eSarcoptic mange surveillance 

revealed that this mange caused by Saroptesescabiei effects camels of all breads age and sex 

all over the Punjab and can be spread to herdsmen irrespective of their age.  

Keywords: Surveillance, Camel, Hemoparasite, Bacteria 
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Camelpox: An Emerging Viral Disease in Developing Countries 

 

⃰ Farzana Rizvi, 1M. Numan, M. Wasim Usmani, M. Zulqarnain Shakir, Nasir Mahmood, M. 

Jawad Iqbal, Muhammad Sajid 

 

Department of Pathology, Faculty of Veterinary Science, University of Agriculture, 

Faisalabad.1Veterinary Research Institute Lahore. 

⃰ Corresponding author’s: frizivi@yahoo.com 

 
Since the smallpox has been eradicated from world and its vaccination is not being done 

now-a-days, but epidemics of various poxvirus infections have been increasing in animals as 

well as in human population of different developing countries. In Asia, camelpox is an 

important Orthopoxvirus (OPV) infection of animals and humans concern. It is a zoonotic 

highly contagious disease and this skin infection of camelids can be a potential source of bio-

warfare. Economically, it is a valuable disease in term of morbidity, weight loss and lowering 

milk production. Clinically this infection is observed as localized or generalized, mainly 

present in young and older animals that is caused by camelpox virus (CMLV) of poxviridae 

family. In addition, lack of commercially available vaccine, this has become very important 

emerging disease in human beings especially milkers and attendants which are in direct 

contact with sick animals. Although, it is a self-limiting disease so live virus vaccine can be 

used for immunization purpose. Therefore, specific, rapid and cost-effective techniques can 

be helpful in detection and diagnosis of disease causing agent while preventive measures and 

early therapeutic can cure this infection effectively. 

 

Keywords: Camelpox, Highly Contagious, Skin Infection, Poxviridae, Zoonosis 
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Hemorrhagic septicemia in camels and strategies for its control 

 

Muhammad Hunain Ahmed1*, Muhammad Tariq Javed1, Narmeen Tariq2, Muhammad 

Usman Naseer3, Shaza Zarnab1, Sami Ullah Khan Bahadur1, Muhammad Haider Ali1, Aira 

Tariq4 
 

1Department of Pathology, University of Agriculture, Faisalabad-38040, Pakistan; 2Institute of 

Microbiology, University of Agriculture Faisalabad-38040, Pakistan; 3Department of Parasitology, 

University of Agriculture Faisalabad-38040, Pakistan; 4Faculty of Veterinary Sciences, University of 

Agriculture Faisalabad-38040, Pakistan 

Corresponding author’s email: hunainahmed58@gmail.com 

Pakistan has 0.77 million heads of camels which contribute fulfil the need of milk, meat and 

particularly drought purpose. Respiratory infection is very common in camels all over the 

world, including Pakistan. Pasteurella multocida, a gram-negative coccobacillus is the main 

cause of hemorrhagic septicemia, which is also known as ‘Pneumonic Head’. Pasteurella 

multocida type A is the common inhabitant of upper respiratory tract. It can also cause many 

disorders, in association with other microorganisms like parainfluenza type 3 virus, 

malnutrition or parasitism and exposure to cold. When camels inhale or ingest the causative 

organism, they become infected and result in common respiratory lesions like 

bronchopneumonia and pneumonia. The rate of prevalence, mortality and case fatality of 

outbreak is higher during rainy season. The disease is characterized by high fever (107.4℉), 

severe dyspnea because of choking in nasal cavity with thick mucous and abortion during late 

gestation. Clinical course of disease is 5-7 days. Post mortem lesions show pneumonia, 

congestion of all visceral organs, swelling of the head, neck, and brisket, petechial 

hemorrhages and serosanguineous fluid in thoracic and abdominal cavities. The exposure to 

various diseases, climate change, travelling, low grade nutrition and poor management are the 

most important predisposing factors for hemorrhagic septicaemia. Pasteurella multocida 

isolates are identified by bacterial isolation and PCR. Various vaccines are available in the 

market that can provide protection for upto 6-12 months. Treatment with antibiotic is 

effective, if started earlier, during the stage of pyrexia. Studies suggest that clinical signs and 

lesions can be reduced by the use of treatments like ciprofloxacin, ceftiofur hydrochloride, 

gentamicin + tylosin and thiamphenicol + tylosin is highly efficacious. There is no confirmed 

report of human infection with serotype B:2 and E:2 of Pasteurella multocida. 

Keywords: Pasteurella multocida, Hemorrhagic Septicemia, Lesions, Antibiotics 
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An overview of common diseases of single-humped camels in Pakistan 

 

Mazhar Abbas1*, Amar Nasir1, Muhammad Tahir Sarfraz Khan2, Muhammad Qaiser Riaz1, 

Majid Ali Nasir3 
 

1Department of Clinical Sciences, Sub-campus Jhang, University of Veterinary and Animal 

Sciences, Lahore, Pakistan; 2Department of Pathology, University of Agriculture, 

Faisalabad-38040, Pakistan; 3Department of Pathobiology, Sub-campus Jhang, University 

of Veterinary and Animal Sciences, Lahore, Pakistan. 

*Corresponding Author: mazhar.abbas.me@gmail.com 

Punjab and Baluchistan the provinces of Pakistan with highest population (41%) of 

Dromedary camel (Camelus dromedaries) with 21 breeds, a neglected species among 

livestock. Camels are resistant to many diseases but some are sensitive and easy to diagnose 

like; parasitism (ecto and endo-parasites), brucellosis, subclinical mastitis, pox, 

enterotoxaemia, dermatitis and mange, anthrax like disease, overeating disease, supportive 

hepatitis, caseous lymphadenitis calf scour and anaplasmosis, HS, PPR, pneumonic plaque 

and glanders. Overeating disease is rarely observed in camels and can produce diarrhea, and 

this disease shows marked nervous signs such as convulsions etc. The clinical manifestation 

of calf scours are same as in other ruminants as diarrhea, dehydration, nervous signs and 

death within one month of age. Endo-parasites like babesia, theileria, and trypanosome are 

highly documented. Glanders is also reported with presence of ticks on animal. Pyrexia, 

pneumonia, rapid pulse, increased respiration rate and dyspnea are not differential signs 

between different respiratory diseases. Contagious ecthyma in young camel (6 months-2 

year) associated with diarrhea leading to death. Hemorrhagic septicemia (HS) infects very 

large population of camels with P. multocidatype B having less severity to camels. Mineral 

deficiency is also seen in many cases. They do not exhibit any marked severity by glanders. It 

can be concluded that mostly each disease has some clinical signs and pathological lesions 

that are related to it, which can be used for management of a single case or outbreak at initial 

stages, till no laboratory confirmation is achieved. There is need of the developmental specie 

specific diagnostic biologicals, drugs and vaccines to cope up with disease outbreaks before 

the time that will realize us that we are too late. 

Keywords: Dromedary camel; Diagnostic; Enterotoxaemia; Glanders; Endo-parasites 
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Management of mandibular fractures in the camel 

 

Mazhar Iqbal 

 

Department of surgery, Riphah College of Veterinary Science, Lahore. 

Corresponding author’s email: drmazhar1948@gmail.com 

Fracture of the mandible is one of the most common fractures in the camel, particularly in the 

rutting or breeding season. In this season, camels become vicious and tend to bite each other 

leading to abnormal stress on the mandible with resultant bilateral fracture. Fractures of this 

bone have also been recorded following external violence like blow against a blunt object, 

following an auto‑mobile accident or falling down with the face striking against the ground 

with force. The typical and most common fracture is transverse and usually occurs across the 

tushes (first premolar); however, it may also occur cranial or caudal to this site. Oblique and 

multiple fractures may also be encountered but are not very common. Standard interdental 

wiring technique for repair of transverse fractures is very popular, works well, does not 

require much instrumentation and can be easily performed in the field conditions. However, 

this technique was modified by us to counteract its most common drawback. For oblique or 

multiple fractures, one has to resort to trans-fixation techniques or bone plating. Surgical 

management of typical and some atypical fractures of this bone has been discussed with 

outcome of different procedures. 

 

Keywords: Mandible, Fracture, Camel, Tushes 
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Investigation of blood biochemical and serum biochemistry in naturally 

infected camels with trypanosomiasis 

 

Misbah Murtaza1, Riaz Hussain2, Abdul Ghaffar1, Iqra Khalid1, Summan Iqbal1, Sabeera 

Siddique1, Ifrah Idrees1 

 

1Department of Zoology, The Islamia University of Bahawalpur-63100, Pakistan; 2 University College 

of Veterinary and Animal Science, The Islamia University of Bahawalpur-63100, Pakistan.  

*Corresponding author email: murtazamisbah109@gmail.com 

The total of 255 camels kept in desert conditions of district Bahawalpur Punjab province of 

Pakistan were included in current research for investigation of trypanosomes flagellates 

protozoan parasites. For this purpose, blood was collected from ear veins of each camel. 

Various physical parameters such as body conditions temperature, pulse rate, and respiration 

rate were recorded. Fresh thin smears were made using glass slides immediately after 

collection of blood. All the fresh thin blood smears were air dried and fixed with absolute 

methanol and finally stained with Giemsa stain. Different clinical ailments like fever, 

dehydration, lethargy, shivering, depression, anorexia, edema of pads and urticarial swelling 

were observed in infected camels. Results revealed that different haematological parameters 

such as white blood cell counts, neutrophil population, mean corpuscular volume, eosinophil, 

monocyte, basophil and mean corpuscular heamoglobin concentrations were significantly 

increased in infected camels. The hemoglobin concentration, hematocrit, lymphocyte and red 

blood cell were significantly decreased in infected camels. Different serum biochemical 

parameters such as alanine aminotransferase, aspartate aminotransferase and alkaline 

phosphatase were significantly increased in trypanosome infected camels. Furthermore, 

microscopic observation of blood smears of infected cases indicated presence of parasite and 

different morphological alterations in red blood cells. 

Keywords: Camel, Trypanosomiasis, blood, serum, Red blood cells 
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Ethnoveterinary practices in camel in Balochistan, Pakistan 
 

Muhammad Azam Kakar1*, IhsanullahKakar, Azizullah 

 
Livestock and Dairy Development Department Balochistan, Spinny Road Quetta–Pakistan 

*Corresponding author’s email: adagul@yahoo.com 

 

Camel is an important animal in the lives of farmers of Balochistan. In this province the 

ethno-veterinary medicine as dealing with the folk beliefs, knowledge, skills, methods and 

practices pertaining to the health care of animals. The present study investigates and 

documents the indigenous veterinary practices for the control of infectious and non-infectious 

diseases prevail in the province of Balochistan, Pakistan. Four districts of the Balochistan 

province were selected on the basis of livestock population, practices for treatment of 

animals, existence of various medicinal plants (ecological zones), cultural differences and 

different migratory routes. A total of 42 settled, 41 nomads, and 21 transhuments farmers 

were interviewed. All farmers were grazing their animals in the rangeland freely and adopting 

the open grazing system.  Majority of the respondent were performing inbreeding in their 

animals (87%) and cross breeding (13%).  Only male are responsible to shepherd the animals. 

Watering of animals depends upon the area, every district has their own system of irrigation 

and watering. Aged people know more about the use of indigenous knowledge as compared 

with the youth. Overall the indigenous plants used for lungs worm 91, mange 88, pleuro 

pneumonia 77, sheep/goat pox 75, liver fluke 66, anthrax 64 enterotoxaemia 53, foot and 

mouth 53, and others (bloat, wound, mastitis) 50 reported in the present study. Many rural 

people most of the time rely on the use of herbal medicine when their animals are sick. About 

the use of medicinal plants in the study area 12 different kinds of medicinal plants were used 

as single or mixed one or more plants in combination. Some of the use of these plants were: 

PeganumHarmala L (spanda): root is being used for liver fluke, leaves are used as laxative 

and for heat stroke; Daphne MucronataRoyle.(Peepal): used for mange, liver fluke and nasal 

bots; BerberisbalochistanicaAhrendt (Zaralg): for coughing, infection; S. 

cbulicaBth.(Karpola): for coughing and fever; Sophoramollis (Royle) Baker (Ghoreza): for 

liver fluke, constipation, heat stroke, coughing; Withaniacoagulans (Khamazorj): indigestion, 

constipation, heat stroke; Ephedra intermedia Schhrenk& Meyer (Oman): anti diarrhea, 

coughing; Hertia intermedia (Bioss) (Gonga): retained placenta, mange; Acroptilonrepens 

(L) DC (Kuragh): mange, lungs worm, and intestinal worm; Artemisia maritima 

(A.quettensis) (Tarkha): coughing, fever, indigestion; Juniprusexcellsa M. Bieb (Obashta): 

coughing, lungs worm and Citriluscolocynthis (L) Schard (Maraghoni): heat stroke, 

constipation. Methods of use or application of these plants were different, such as boiling in 

water, soaking in water and oil, fumigation, and application on body coat. Livestock owners 

also have a good understanding of the plant parts and quantities needed, and the methods 

used in harvesting, processing, storing, preserving and utilizing medicinal plants to ensure 

good drug efficacy and to enhance the survival of plant germplasm. Thus there can be no 

doubt about the acceptability and efficacy of herbal remedy within rural society. In 
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conclusion, there is need to conserve the medicinal resources of the area through local 

participation, better awareness and sustainable harvest. 
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Q fever is highly infectious disease with public health significance that is distributed 

worldwide over except New Zealand. The World Health Organization(WHO) and Office of 

International des Epizooties(OIE) notified that Q fever is the neglected zoonotic disease. It is 

caused by Coxiella burnetiid, obligate gram negative, biodefense bacteria belonging to 

gammaproteobacteria and family Coxiellaceae. This bacterium can be used as bio-terrorism 

agent causing debilitating disease in targeted population. Unlike the other Proteobacteria, 

Coxiella burnetiiis highly resistant to adverse physical and chemical agents, and can survive 

for months in environment. Q fever is to be major threat to human and livestock population 

including but not limited to cattle, sheep, goat and camel. It is reported from Australia, 

America, Africa, Asia and especially Middle East countries (Saudi Arabia, Egypt and Iran) 

with the history of serious losses (Abortion and economic) in human and camel. Human may 

be infected through aerosol, ingestion of unpasteurized milk and contaminated dairy 

products, and is characterized by still birth, abortion and of weak calves in animals. However, 

camel can be infected by urine, semen, aborted material and vaginal secretion of infected 

animals. Furthermore, it can also be transmitted through ticks’ bite. Recent epidemiological 

investigation from Saudi Arabia, Egypt, Iran and Kenya revealed that prevalence of Q fever 

in camel range from 18.6-40.7%. To best of my knowledge so far only five studies (1955-

2016) have reported the prevalence of C. burnetii infection in humans and animal species of 

Pakistan. Based upon these studies, the prevalence of Coxiellosis ranging4.6-40% in 

livestock and 10.19-26.8% in human in the Pakistan. Recent study on Q fever in neighboring 

country Iran, exceedingly support for the evidence that Coxiella burnetii could be emerging 

zoonosis threat in Pakistan. In view of steady increase in prevalence of disease all over the 

world, the present study is designed to investigate Coxiellosis that is still a neglected disease 

of camel in Pakistan. 

Keywords: Q fever, Coxiella burnetii, Camel, Emerging Zoonosis, Prevalence, Pakistan 
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Mastitis is a complex, multifactorial and economically important disease of dairy animals 

which severely affects the production potential of infected animals leading to the adverse 

impacts on physico-chemical characteristics and composition of milk. In this study equal (20) 

milk and blood samples were obtained from sub-clinical mastitic dromedary camels kept in 

arid, semiarid and desert areas of Bahawalpur. Results indicated that the milk collected from 

subclinical infected camels showed significantly (P<0.001) negative correlation of Na with 

Ca, K, Fe, Mg, P and Zn while significantly (P<0.001) positive correlation with different 

serum enzymes such as Aspartate aminotransferase (AST), alkaline phosphate (ALP) and 

lactate dehydrogenase (LDH). Furthermore, serum samples obtained from mastitic camels 

showed significant (P<0.03) positive correlation of Ca with Zn and P while negative 

correlation of Zn with these enzymes. Milk samples from of healthy camels exhibited 

significant (P<0.01) negative correlation between K Ca and significantly positive correlations 

between P and Ca. Moreover, blood samples from of healthy camels showed significant 

positive correlation among ALP, Zn and AST while significantly (P<0.003) negative 

correlation among AST, LDH and ALP. From the findings of this study it can be concluded 

that correlation of blood and milk electrolytes, trace minerals and enzymes are can be 

valuable diagnostic tools for detection of sub-clinical mastitis in camels. 

Key words: Camels, Mastitis, Blood, Serum Enzymes, Minerals, Correlation. 
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This study was conducted to evaluate the clinical and physiological effects of epidural 

injection ofxylazine and Lignocaine combination in camels. For this purpose, ten healthy 

mature male camels were randomly divided into two equal groups viz group A and B. Camels 

of group A were injected epidurally with 10 ml lignocaine HCl only, while animals of group 

B were injected epidurally with combination of 4 ml mixed anaesthetic solution containing 1 

ml of 2% xylazineHCl and 3 ml of 2% lignocaine HCl. The drugs were injected into the first 

intercoccygeal epidural space in both groups.Anti-nociception, sedation, ataxia, rectal 

temperature and haematological parameters were recorded at baseline (before drug 

administration) and at interval of every one hour ofepidural administration of drug up to 6 

hours. Epidural administration of lignocaine alone in group A produced complete anti-

nociception only in the tail, while administration of xylazine and lignocaine combination to 

camels of group B epidurallyproduced complete anti-nociception in the tail, anus and 

perineum. Ataxia was observed in all experimental animalswhich were prolonged in group B. 

No significant change was observed in rectal temperature after injection of either treatment. 

The only significant change measured in haematologic parameters was decrease in total 

erythrocyte count at 60 minutes only in group B which was not observed later on at any other 

interval. From present experiment it was concluded that epidural administration of xylazine 

and lignocaine combination was associated with complete caudal anti-nociception, and ataxia 

in the dromedary camels, the intensity and duration of which was dose dependant and it could 

be successfully used as a replacement of high dose of lignocaine. 

  

Keywords: Dromedary camel, epidural anti-nociception, xyalzine & lignocaine 
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Present study was conducted to evaluate the clinical and physiological effects of epidural 

injection of ketamine in camels. Ketamine was administered epidurally to ten healthy male 

camels at doses of 1 and 2 mg /kg) 1 dose (five animals in each treatment). The drug was 

injected into the first intercoccygeal epidural space. Anti-nociception, sedation, ataxia, and 

effect on cardiopulmonary, rectal temperature and some selected haematological parameters 

were recorded at different intervals before (baseline) and after the drug administration. Data 

were analyzed by ANOVA or U Mann–Whitney tests, as relevant and significance was taken 

as p < 0.05. Epidural ketamineat the 2 mg /kg)1 dose produced complete anti-nociception in 

the tail, anus and perineum, whilst the 1 mg /kg)1 dose produced complete anti-nociception 

only in the tail. Epidural ketamine resulted in mild to moderate sedation at the 1 mg kg)1 

dose and deep sedation at the 2 mg kg)1 dose. Ataxia was observed in all test subjects and 

was severe, resulting in recumbency, in the 2 mg kg)1 group. Respiratory rate and rectal 

temperature did not change significantly after injection of either treatment. Following 

epidural injection of 2 mg kg)1 of ketamine, heart rate increased significantly from the pre-

injection baseline of 55 ± 2 to 76 ± 4 (mean ± SD) beats minut )1, but after the lower dose 

changes were not significant. The only significant changes in measured haematologic 

parameters were decreases in total erythrocyte count at 45 minutes and total leukocyte count 

from 45–75 minutes, in the 2 mg kg)1 group. It was concluded from the present study that 

epidural ketamine injection was associated with caudal anti-nociception, sedation and ataxia 

in the dromedary camels; the intensity and duration of which was dose dependent. Neither of 

the doses of epidural ketamine injection in our study was applicable for standing surgical 

procedures in dromedary camels. 

 

Keywords: Dromedary camel, epidural anti-nociception, ketamine 
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The study was conducted to investigate the gross and histopathological changes in the 

respiratory tract of camel calf died suddenly. Prior to death morbid animal showed clinical 

signs which were mainly confined to respiratory tract. Different clinical ailments such as 

purulent nasal discharge, pyrexia, dysponea and open mouth breathing.  Postmortem 

examination was carried immediately after death. At necropsy different lesions such presence 

of mucoid exudates in nostrils, severe congestion in trachea, frothy exudates in trachea, 

pleural adhesions, edema of lungs, consolidation of lugs, congestion and increase volume of 

lungs were observed.  Moreover, congestion in heart along with pericarditis and myocarditis 

was observed. Presence of straw colored fluid in pericardium and peritoneal cavity was 

observed. The intestinal contents were mucoid and mucosa was hyperemic.  Lung samples 

from died camel calf were collected, fixed in formaldehyde solution and brought to 

laboratory for histopathological investigation. The histopathological lesions in lungs of 

morbid animal included emphysema, interstitial pneumonia, pulmonary edema, congestion, 

bronchopneumonia, neutrophilic infiltration and hemorrhages. Impression smear stained with 

Giemsa solution showed presence of rod shaped bacilli. Hence, the findings of this study 

suggested that camel calf suddenly died due to pneumonic pasturellosis. 

Keywords: Camel calf, Necropsy, Lungs, Histopathology, Pneumonic pasturellosis 
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Siris and subabul are multipurpose leguminous trees and high-quality feed resource for 

livestock especially during the dry season in most tropical and subtropical areas. Siris and 

subabul leaves have high protein and Ca, a low content of tannins and phenolic 

compounds that can influence blood components, and milk and meat quality. This trial 

was conducted to study the effect of tropical plants (siris and subabul) on blood 

biochemical parameters of dromedary camels. Experimental diets were including the 

control diet containing alfalfa and diet containing mixture of siris and subabul leaves. 

These diets were used in feeding 4 one-humped camels (with 5 years’ age and average 

weight 350 kg) as changeover design for 1 month (4 camels per each diet). At the end of 

the period, blood samples of camels were taken three hours after the morning feeding via 

jugular vein, centrifuged and plasma was separated. Glucose, urea, cholesterol and 

triglycerides of blood were measured by using Autoanalyzer. The data was used to 

analysis as a completely randomized design using the General Linear Model procedure of 

SAS.The results showed that feeding of mixture siris and subabul leaves to camels during 

the experiment had no significantly effect on blood urea nitrogen and cholesterol of 

camels (P>0.05). The blood triglyceride value of camels significantly decreased by siris 

and subabul leaves in compared to control diet (36.4 and 42.3 mg/dl, respectively). Blood 

glucose content of camels were fed with siris and subabul leaves was lower than control 

diet (152.1 and 163.2 mg/dl, respectively). According to the results of this experiment, 

using siris and subabul leaves in diet of dromedary camel did not influence blood urea 

nitrogen and cholesterol, but decreased blood glucose and triglyceride, therefore it may be 

mixture of siris and subabul leaves can be used in one humped camel's diet and 

consequently, will influence the quality of milk and meat of camels. 

 

Keywords: Siris, one humped camel, subabul, triglyceride, blood glucose 
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Camel has an history of domesticated animals since ancient times. It was the only known 

animal for various purposes like milk and meat for human consumption along-with as sole 

transport organ during that times. It was also prevalent in subcontinent since origin of the 

history but unfortunately the development process in the subject of camel management and 

nutrition was neglected while progressing in other allied subjects. Camel milk and meat have 

unique characteristics and considered healthy for human consumption. The nutritional profile 

of its milk and meat is superior to cattle milk in many aspects like cholesterol, mineral, 

vitamins and insulin contents. Being a well adaptive and resistive to harsh climatic 

conditions, the camel farming should be encouraged as a source of earning for less privileged 

areas and to supply healthy camel products for human as well. The farming of camel is 

mainly dependent on its proper husbandry practices and nutritional management which are 

most neglected areas of camel farming. The nutritional requirements of camel vary depending 

upon its working nature or its production stage. An adult camel of 400-500 kg weight may 

need 40 MJ/Kg metabolizable energy and about 300-400 CP g/d. Although camel’s 

nutritional needs of many nutrients are less than cattle, but it needs to be explored and 

establish a standard for its feeding to exploit the potential of indigenous camel upto its 

potential for desired purpose.  

Key words: Camel, nutrient requirements, management of camel, feeding of camel 
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Atriplexleucoclada is one of native and palatable halophyte species that is being used for 

forage production in saline rangelands for animal requirements. Secondary metabolites 

present in plants like milk thistle may be have shown antimicrobial activity, as they can 

modify ruminal fermentation to enhance the efficiency of utilization of feed energy and 

decrease methane emissions. The information about the effect of medicinal plants on 

digestibility of camel diets is rare; therefore, this study was conducted to investigate of the 

different levels of milk thistle plant on digestibility of Atriplex Leucoclada forage in one-

humped camels. Two female dromedary camels (300 kg, 2 years old) were fed with wheat 

straw, alfalfa hay and Atriplex leucoclada for 1 month and rumen fluid was supplied from 

camels in prior to the morning meal, homogenized, filtered under unaerobic condition. 

Experimental samples were; milk thistle herb mixed with 0, 20, 40, 60 mg/kg dry matter of 

Atriplex leucoclada forage. The in vitro digestibility of samples was determined on based of 

the method of Tilley and Terry. The data were subjected to analysis of variance as a 

completely randomized design of SAS. On base of the result, the dry matter digestibility of 

the control treatment and the treatments containing milk thistle plant were 25.6%, 26.3%, 

27.6% and 28.8%, respectively and the digestibility of the nautral detergent fiber was 8.5%, 

8.9%, 12.4% and 15.3%, respectively. Treatments containing 60 mg of milk thistle had the 

highest dry matter digestibility in compared to control (P <0.05). The digestibility of nautral 

detergent fiber in treatments containing 40 and 60 mg of milk thistle was the highest values in 

comparison with control and 20 mg (P <0.05). In the present study, the addition of milk 

thistle plant improved the digestion of Atriplex leucoclada forage in camel. Therefore, due to 

the fact that in dry seasons, the digestibility and nutrient content of Atriplex leucoclada 

forage decreases and it can be considered that the milk thistle in the rangelands used by the 

camel to exploit this source. 

Keywords: Milk thistle, Atriplex leucoclada, digestibility, one-humped camel 
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Camel has an history of domesticated animals since ancient times. It was the only known 

animal for various purposes like milk and meat for human consumption along-with as sole 

transport organ during that times. It was also prevalent in subcontinent since origin of the 

history but unfortunately the development process in the subject of camel management and 

nutrition was neglected while progressing in other allied subjects. Camel milk and meat have 

unique characteristics and considered healthy for human consumption. The nutritional profile 

of its milk and meat is superior to cattle milk in many aspects like cholesterol, mineral, 

vitamins and insulin contents. Being a well adaptive and resistive to harsh climatic 

conditions, the camel farming should be encouraged as a source of earning for less privileged 

areas and to supply healthy camel products for human as well. The farming of camel is 

mainly dependent on its proper husbandry practices and nutritional management which are 

most neglected areas of camel farming. The nutritional requirements of camel vary depending 

upon its working nature or its production stage. An adult camel of 400-500 kg weight may 

need 40 MJ/Kg metabolizable energy and about 300-400 CP g/d. Although camel’s 

nutritional needs of many nutrients are less than cattle, but it needs to be explored and 

establish a standard for its feeding to exploit the potential of indigenous camel upto its 

potential for desired purpose.  

Key words: Camel, nutrient requirements, management of camel, feeding of camel 
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Methane and carbon dioxide are natural end-product of rumen fermentation and has global 

warming potential. In this case also one of the promising strategies is to manipulate the 

biochemical pathways in the rumen to produce less methane by herbs additives. The phenolic 

compounds and tannin contents of Silybum marianum herb, decrease methane production in 

the rumen. Therefore, medicinal plants as rumen fermentation variables may improve the 

efficiency of energy in the rumen and ultimately affect animal productivity. This experiment 

was conducted to investigate the effect of Silybum marianum herb on reducing of biogas 

production from one-humped camel. Two fistulated female dromedary camels (300 kg) were 

fed with wheat straw and alfalfa hay for 1 month. Then rumen fluid was supplied from 

camels in prior to the morning meal, homogenized in a laboratory blender, filtered through 

three layers of cheese-cloth and purged with CO2. Silybum marianum herb added with 0, 0.2, 

0.4 and 0.6 %. Glass vials 100 ml, that containing 30 ml buffered rumen fluid (2:1 ratio 

rumen fluid: buffer) was used. Gas production was measured at times 0, 2, 4, 6, 8, 10, 18, 24, 

36, 48, 72 and 96, and exponential models were used to determine the gas production 

parameters. The results showed that addition Silybum marianum herb decreased linearly gas 

production potential and rate in camels. The lowest gas production potential (27.5 ml) was for 

60 mg Silybum marianum (P<0.05). Also, this treatment had the lowest fermentation and gas 

production after 48 and 72 h incubation (19.4 and 23.5 ml, respectively). The results of this 

experiment showed with the increase in the level of Silybum marianum, the amount of 

ammonia nitrogen linearly decreased compared to the control treatment (P <0.05). The lowest 

of ammonia nitrogen production was for 60 mg (7.2 mg/dl). In conclusion, adding of Silybum 

marianum herb caused to reducing gas emission and methane production in the camel rumen, 

therefore, it can be recommended and will influence camel growth performance and decrease 

CH4 and CO2 in the environment. 

 

Keywords: Silybum marianum, gas emission, environment, dromedary camel. 
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Anaplasmosis, a disease of circulatory cells that might impose drastic effects on different 

blood parameters and thereby camel’s health. The present study describes the hemato-

biochemical changes in Anaplasma infected camels. The study comprises two groups viz one 

group of 15 Anaplasma positive camel identified by PCR and second group of 15 healthy 

camels served as control. The student t-test as statistical tool revealed significant (p<0.05) 

decrease in RBCs count (2.786±1.08), HGB conc. (7.41±2.78), HCT (11.225±3.52), GRA % 

(46.995±13.06), MCV (28.58±3.07) and iron (58.6667±4.50925), while a significant increase 

(p<0.05) in WBC count (20.295±6.08), LYM % (58.725±8.51), MCHC (70.34±13.35), total 

bilirubin (0.4833±0.07024), protein (7.0333±0.32146), Albumin (3.9667±0.30551), Globulin 

(3.3667±0.30551), GGT (18.00±1.00) and LDH (687.6667±27.024) were observed in 

infected animals. The study concluded significant alterations in blood parameters of 

Anaplasma infected camels that required further studies to be conducted in order to set a 

reference guide of blood parameters for the diagnosis of anaplasmosis in camels. 

Keywords: Anaplasmosis, Camel, Hematological tests, Biochemical parameters, Diagnosis 
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The current study was planned to investigate seroprevalence, and to determine putative risk 

factors associated with anaplasmosis in camel population of Punjab province, Pakistan. A 

total of 728 blood samples were randomly collected from camels dwelling in different 

localities of the province Punjab. Animals and management related data were recorded on a 

pre-designed questionnaire. The collected sera were subjected to competitive Enzyme Linked 

Immunosorbant Essay (cELISA) where8.50% (62/728) of camels were found positive for 

anaplasmosis. The highest prevalence was found in the central (16.12%) followed by 

northern (5.40%) and southern (5.19%) parts of the province Punjab. When the data was 

analyzed District wise, the highest prevalence was recorded in Faisalabad (31.8%, CI=3.4-

192.95) followed by Khushab (16.4%, CI=1.31-88.12), Lodhran (13.7%, CI=1.04-73.81), 

Rahim Yar Khan (12.5%, CI=0.93.2-66.14), Bhakkar (3.6%, CI=0.18-23.57), Sargodha 

(1.8%, CI=0.06-16.7), Bahawalpur (1.8%, CI=0.06-16.7) and Chiniot (1.8%, CI=0.06-16.7), 

while samples collected from the Districts of Bahawalnagar, Layyah, Mianwali, Jhang and 

Muzaffar Garh were found negative for anaplasmosis. χ2test reported significant association 

(p<0.05) of season (p=0.006, χ2=7.481), age groups (p=0.034, χ2=8.669), body condition 

score (p=0.001, χ2=55.154) and tick infestation (p=0.001, χ2=240.622) with the disease. 

While multiple logistic regression analysis concluded season (OR=8.13, CI=1.76-37.63, 

p=0.007) and tick infestation (OR=42.46, CI=20.22-89.12, p< 0.001) to be potential risk 

factors associated with camel anaplasmosis. The results of this study indicated that 

anaplasmosis is endemic in camel population of Punjab, thus there is dire need to implement 

immediate preventive and therapeutic measures.  

Key words: Sero-epidemiology, Camel, Anaplasmosis, Risk factors, Punjab, cELISA 
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The present study was carried out to elucidate the effects of natural environment conditions 

on the morphology of reproductive organs of 24 clinically healthy adult male dromedary 

camels (age 4-7 years). The samples were collected from local abattoir during four seasons 

viz., winter, spring, summer and autumn. Gross anatomical parameters including weight, 

length, width, thickness, circumference and volume of testis were measured. For histometric 

studies, tissues were prepared by routine paraffin tissue technique. The percentage areas of 

interstitial tissue and seminiferous tubules were measured from testicular sections using 

computer software AutoCAD®. Quantitative microscopic analysis was done with the help of 

a micrometer. These parameters included epithelium height, thickness of muscular wall of all 

organs and diameter of secretory units of accessory glands. Statistical analysis revealed 

significantly higher values (P<0.05) in 16 out of 29 parameters during breeding seasons (i.e., 

winter and spring) than non- breeding seasons (summer and autumn). Weight and dimensions 

(thickness, circumference, length, width and volume) of testes were generally higher during 

winter and spring seasons than summer and autumn. Likewise, length of head, body and tail 

components of epididymis, length of ductus deferens were higher during breeding season. 

Weight and dimensions (length, width, thickness) of bulbourethral and prostate glands were 

also higher during breeding season. However, length of penis and urethral process were 

unaffected by season. Among microscopic parameters, diameter of seminiferous tubules, 

epithelial height of epididymis, ductus deferens, bulbo- urethral glands and prostate glands 

were significantly (P<0.05) higher during breeding season than non- breeding season. 

Significantly higher values of male reproductive organs in winter and spring seasons are thus 

good indicators of active reproductive status. These features correlate with the rutting 

behavior shown by one-humped camels during winter and spring seasons.  

Keywords: Reproductive Organs, Environment, Histomorphometry, Male Dromedaries  
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To observe the seasonal reproductive pattern of female camels in response to hormonal 

therapy, 24 adult, active, non-pregnant and non-lactating female one-humped camels from 

three districts of Punjab (Faisalabad (n=12), Bhakkar (n=6) and Attock (n=6)) were selected. 

The blood samples were collected at one-day intervals for one month during each season for 

progesterone assessment. To induce ovulation, Buserlin® (5 ml IV) was given to camels in 

winter, and pregnant mare serum gonadotrophin (Folligon®) at 3 ml IM in summer.  Results 

revealed that the period of sexual activity started earlier in November and extended even up 

to April at Attock as compared to other zones. Breeding behavior signs were more intense at 

Attock and Bhakkar as compared to Faisalabad in the autumn and spring seasons. Serum 

progesterone concentrations were significantly (P<0.05) higher in winter and spring in all 

female camels. Ultrasonographic studies revealed that prominent follicles on both ovaries 

were present, their size was increased, and the uterine tone was also higher in winter and 

spring as compared to summer and autumn. Ultrastructural studies revealed a significantly 

higher value of the thickness of the granulosa cell layer of secondary and tertiary follicles in 

both left and right ovaries in winter as compared to summer. In summary, breeding activity in 

female camels extended from autumn till the end of spring as exhibited by behavioural signs, 

hormonal profile and microscopic studies.  

Keywords: Camel, Ovulation, Ecology, Hormonal Therapy, Ultrasonography 
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Present study included 150 camels from six camel breeds viz. Marecha, Dhatti, Larri, Kohi, 

Campbelpuri and Sakrai, while looking for phenotypic and somatometric features of these 

breeds for identification and differentiation purpose. Camels of Marecha, Dhatti, Larri and 

Sakrai are famous as riverine type, where as Kohi and Campbelpuri camels are mountain 

type. Morphological and somatometricmeasuremenets data revealed that face length (FL) of 

Larri and Dhatti remained statistically superior (P<0.01) with higher values of their face 

length. The highest value (53.7+1.9 cm) was observed in Larri breed, whereas, the lowest 

(49.1+3.0 cm) was noted for the Marecha breed. About the head length (HL), Larri possessed 

maximum HL (21.4+1.4 cm) followed by Dhatti (21.6+1.2 cm) and Sakrai (19.9+2.1 cm). 

The minimum HL (19.3+1.5 cm) was recorded in case of Campbelpuri breed. The maximum 

head width (HW) was recorded for Dhatti (21.6+1.2 cm) and lowest HW (18.0+1.1 cm) was 

recorded for Kohi significantly (P<0.05) different from all the other breeds. The ear length 

(EL) of the Dhatti camels (13.5±0.7 cm) was found to be significantly longer (P < 0.05) than 

that of Marecha, Kohi and Campbelpuri breeds. Ear width (EW) of Dhatti camels (7.5±0.7 

cm) was observed to be significantly higher (P < 0.05) than that of remaining five breeds. 

Marecha breed had significantly (P < 0.05) smaller (6.9±0.7 cm) ears than the other breeds. 

Data pertaining to lengths and widths of neck and hump depicted that the maximum neck 

length (102.9±9.1 cm) was recorded for Dhatti, whereas, the minimum (87.6±5.8 cm) in case 

of Kohi. Dhatti and Larri possessed significantly higher neck widths (33.6±2.4 cm and 

32.3±2.9 cm), respectively). Larri possessed the maximum (63.6±10.8 cm) HL while the 

minimum HL (50.0±8.9 cm) was recorded in case of Campbelpuri. The maximum hump 

width (HW) was recorded for Marecha (37.6±4.8 cm), The lowest (32.6±5.5 cm) HW was 

recorded for Dhatti which was significantly different from all the five breeds. Somatometric 

measurements on height, length, foreleg and hind leg showed that Marecha had the maximum 

girth (211.9±15.8 cm), while Sakrai, having lowest girth (199.6±12.5 cm). Regarding height, 

Dhatti remained on top with maximum height (228.4±10.5 cm), followed by Marecha 

(216.8±15.9 cm), Larri (216.6±12.7 cm), and Sakrai (216.4±12.9 cm). Kohi had the least 

height (189.1±17.1 cm). Maximum length of body (176.8±19.8 cm) was recorded in case of 

Dhatti while minimum for Kohi (147.2±8.5 cm). The foreleg (FL) of Dhatti had maximum 

length (134.2±3.2 cm) while minimum was recorded for Campbelpuri (117.1±4.9 cm). In 

case of hindleg (HL) measurement, Dhatti had maximum length (159.9±6.1 cm), while Kohi 

breed had the least HL (141.2±5.0 cm). Males proved to have longer legs than that of female 

camels. These phenotypic and somatometric values can be helpful for identification and 

differentiation of different Pakistani camel breeds. 
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Reproductive traits are very much important as they are source of creation of next generation 

as well as continuity of species. Reproductive traits like age puberty, age at first service, age 

at first calving, calving interval, service period, breeding efficiency, services per conception 

and fertility had poor genetic control and yet need to be explored in case of camelids in 

Pakistan. All these traits are economically important and require thorough investigation. The 

heritability (h2), genetic (rG) and phenotypic (rP) correlations as well as estimated breeding 

values (EBVs) could provide invaluable information in making effective selection 

programmes for genetic improvement of various camel breeds found in Pakistan. Age at 

puberty and age at first service as well as age first calving needed to be reduced to the 

possible minimum to enhance profitability and economic production of camels. The focus 

should be diverted to economize these traits in camels and hence increase in production and 

productivity of this species. Until now smaller efforts have been done to underline and 

improvement these traits in camels. Research on this aspect would be a part of genetic 

characterization of camels. Concluding the scenario, it is worth mentioning that poor genetic 

control could not provide hindrance in effective improvement through genetic selection 

program. 
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Central nervous system orchestrates a repertory neuronal machinery to constantly tackle 

environmental thermal challenges. Testicular thermoregulation in camel is maintained by 

complex anatomical structures and physiological procedures including convection, 

conduction, radiation and evaporation. Major factors involved in testicular thermoregulation 

include testicular vascular cone, environmental temperature, scrotal circumference, sweat 

glands and hair follicles as well as vascularization, innervation and musculature of scrotum. 

A variety of mechanisms are exercised including blood circulation to skin, metabolism of 

brown adipocytes, thermogenesis by striated muscles, and some species-specific apparatuses 

like panting and sweating to shield thermal offence. In camel change in scrotal pigmentation 

and greasiness. Testicular temperature variation has a deleterious outcome on the 

reproductive performance of male camel reproductive system, though, duration and intensity 

of the insult is the pivot point. The experimental models are of quite diverse in nature but 

their results indicate that there are fewer pathological changes in sperm count, however, 

pronounced morphological deformities and mobility incapacities of varying nature depending 

upon the time and nature of insulation are observed when there is improper heat dissipation 

and raised testicular temperature. Most common of them are testicular weight loss on heating 

and recovery on removing heat stress,  increased apoptosis in spermatocytes, pyriform heads, 

decreased motility, longer meiotic phases, elongated spermatids which are easily injured, 

abnormal acrosomes, abnormal tails and presence of protoplasmic droplets, decapitated 

sperm, droplets and sperm tail abnormalities, absence of tail, knobbed acrosome, Dag defect 

and nuclear vacuolation, distal mid-piece reflex, detached head, mitochondrial sheet defect, 

microcephalic head, teratoid, coiled principal piece and abnormal DNA, mid piece and head 

defects, poor development of embryo obtained from heat stress sperm  and underweight fetus 

and placenta.By regulating altered thermal offense, reproductive performance in male camels 

can be improved, however, with a consistent increase in the global temperature, there is a 

need of extensive investigations to undermine thermoregulatory mechanism, its performance, 

anatomical and physiological adaptations in upcoming hot and humid environment.  

Keywords: Heat stress; Thermal balance; Testicular vascular cone, Sperm defects 
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Camelus dromedarius a multipurpose domestic animal remains central to the subsistence and 

socioeconomics of pastoralists and people of arid and semi-arid area of Pakistan. This study 

was undertaken keeping in view the importance of camel to observe the effects of forced 

mating as a tool in reduction of age at puberty and calving interval in females. For this 

purpose, seven she-camels (3 FYS & 4 parturient) belonged to Camel Breeding and Research 

Station (CBRS) Rakh Mahni Bhakkar Punjab, Pakistan were used in this study. Available 

rutting male forced the FYS and parturient she-camels for mating month after parturition. The 

animals were allowed grazing/browsing in the filed for 8 hr as 8.00 am to 16 pm. After 

grazing the animals were fed concentrate @ 3 kg daily along with 3 kg missabhoosa and 20 

kg lucerne fodder. Twice watering was provided. All the females were conceived and 

successful parturition was observed in next year. This could be a reproductive management 

tool to use the available rutting bull in the seasonal breeder camels to shorten the age at 

puberty and calving interval and to get the offspring at desired time.  

Keywords: Camel, Forced Mating, Reproductive Management, Calving Interval, Pastoral 
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Thermoregulation is a complex mechanism that is responsible for the maintenance of core 

body temperature slight variation in the body temperature may lead to perturbative impact on 

the reproductive performance of mammals. This study was designed to explore the 

anatomical features of female camel responsible for thermoregulation with in the female 

reproductive system. In the present study twenty-four camels were selected from the 

Faisalabad abattoir during breeding (Dec-April) and non-breeding (June-Sept). About 10ml 

blood collected from the jugular vein in the vacutainer for serum separation for hormonal 

analysis by RIA. Female genital system (n=24) collected after slaughtering and measurement 

of all parts will be recorded with the help measuring tape.  The fixed tissue samples of utero-

ovarian vessels (complex) processed through paraffin embedding technique followed by the 

sectioning of blocks and stained by Hematoxylin, Eosin dye and with the Messon’s 

Trichrome; for collagen contents, Wigert’s Elastic; for elastic fibers contents and Toluidine 

Blue; for mast cells identification. A new structure was seen in the tunica intema of uterine 

artery that is small venules which was significantly (P<0.05) higher in breedins season. 

Thickness of tunica media was significantly (P<0.05) higher in the uterine artery but the 

collagen contents were significantly (P<0.05) more seen in the uterine vein and non-breeding 

season that may be linked with increased number of mast cells. Cortisol and progesterone 

level statistically (P<0.05) more in summer/non-breeding season while estrogen showed 

otherwise trend. Histologically the utero-ovarian complex showed that the artery and veins 

shared the same tunica adventitia due to extensive wrapping of veins around the artery.  From 

these finding, it may be concluded that the utero-ovarian complex is suggestive site for 

hormonal transfer and the venules in the uterine artery may be responsible for the 

maintenance of temperature in the reproductive system 

Keywords: Thermoregulation, Camel, Heat transfer, Cortisol, Estrogen, Progesteron  
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The present study was designed to check the effect of exogenous progesterone on ovarian 

follicular dynamics, serum progesterone, estradiol concentration and conception rate in brella 

camels (camelusdromedarius) during breeding season kept under intensive environment. A 

total number of 14 healthy non lactating she camels were selected and divided into three 

groups. Group A (n=5) was administered CIDR intravaginally for 14 days while group B 

(n=5) was injected with medroxyprogesterone acetate @100mg/day for 14 days through 

intramuscular route. Group C (n=4) was kept as control. To monitor the growth of follicle, 

tras-rectal ultrasonography was performed at day 0 and after every third day from the start of 

treatment till the end. Moreover, the ultrasonography was also performed on day 21, 30 and 

60 after mating to determine pregnancy. The blood samples were collected at day 0, 5th, 10th 

and day of mating. Moreover, blood samples were taken on days 8, 16 and 30 after mating to 

determine the level of progesterone and estradiol by using commercially available ELISA 

kits. There was significant increase in diameter of the follicle in group A while the increase in 

diameter was non-significant in group B and C. However, on day 15, both the groups A and 

B showed significant increase in diameter of follicle. There was non-significant difference in 

the concentration of progesterone among all the groups on the day of mating. The level of 

estradiol was significantly high in groups A and B on the day of mating as compared to group 

C. The conception rates were significantly high in group A (80%) as compared to group B 

(60%) and Group C (50%). So, the present study concluded that the use of exogenous 

progesterone improved the follicular dynamics and conception rates in Brella she camels. 

Keywords: Brella she camel, Follicular dynamics, Progesterone, Estradiol, Conception rates 

  



National Camel Conference on Health, Reproduction, Production and Products 25th June, 2019 
 

36 
 

Camel brucellosis: a zoonotic remerging disease: limitations of diagnostic 

and monitoring approaches 
 

Muhammad Farhab1*, ShafiaTahseen Gul1, Ayesha Qadry2, Naima Kanwal3, Simpara Anam4, 

Shahnawaz1, Muhammad Bilal1, Ahad Fayaz1, Umar Farooq5 

1Department of Pathology, University of Agriculture Faisalabad; 2Veterinary Research Institute, 

Zarar Shaheed Road, Lahore; 3University College of Agriculture and Environmental Sciences, The 

Islamia University of Bahawalpur; 4Department of English, The Islamia University of Bahawalpur; 
5Department of Clinical Medicine and Surgery, University of Agriculture, Faisalabad. 

 

Corresponding Author’s Email:farhab.dvm@gmail.com 

Dromedary camel is found in Pakistan with 21 breeds and its population is soaring in 

Baluchistan (41%). They have been forsaken among livestock species in their disease 

diagnostic regime like; parasitism, brucellosis, anaplasmosis, HS and FMD. Overeating 

disease is rarely observed in camels. Anaplasmosis is also reported with presence of ticks on 

animal. Hemorrhagic septicemia (HS) infects very large population of camels with P. 

multocida type B having less severity to camels. They do not exhibit any marked severity by 

glanders. Brucellosis is the second most important zoonotic disease of the world after 

tuberculosis, infecting all kinds of animals as wildlife, livestock and marines with personals 

having direct contact with the body fluids of infected ones as a source to spread the disease. 

The elusive intracellular nature of the pathogen dodges the serological testing due to non-

significant levels of antibodies to the sub-acute Brucella infected ones. Specific testing 

without having to culture is possible via Loop mediated Isothermal Amplification Polymerase 

Chain Reaction, whole genome sequencing and other omics for host specificity of Brucella 

strains. A due consideration should also be paid on the molecular epidemiological 

perspectives so that the factor of genetic variability of different strains of Brucella cannot be 

underestimated. There is a vacuum in the field of development of specie specific diagnostic 

biologicals, drugs, vaccines, monitoring regimes and standardizing the biomarkers of this 

disease with acute phase proteins and cell mediated immunity as an example.  

Keywords: Camel Brucellosis, Diagnostic Biomarkers, Acute Phase Proteins, Cell Mediated 

Immunity   
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Among key livestock species, camel could survive and reproduce under unfavorable 

environmental conditions. Poor pastoral families are entirely dependent on camels for their 

subsistence particularly in arid, semi-arid and Cholistan areas of Pakistan. Camels provide 

milk, meat, wool, hair and hide as well as serving as draft, pack, riding and sport animal. 

Climate change, micro-ecology and nutritional management have a significant effect on the 

reproduction of camels, predominantly, the patterns of sex hormone secretion and the 

structural response of the gonads. The objective of this research is to investigate and 

elaborate different epidemiological determinants directly affect reproduction of camel. 

Questionnaire was developed with special reference to obtain latest and traditional 

information about production, reproduction and malnutrition etc. Ninety-six blood samples 

were collected throughout the whole year randomly from three different ecological zones of 

province Punjab, Pakistan. The outcomes of the study revealed that progesterone 

concentration in serum was optimum in winter and spring in all the female camels as 

compared to in summer season after induced ovulation. Questionnaire findings showed 

different intensity of breeding behavior signs included interest and proximity to the male, 

vocalization, restlessness, biting, chasing and mounting of the male and various physical 

signs included urination, winking, lowering the head and depressing of the ear against the 

head, jawing, tail raising, swaying of hip, positioning and standing to be mounted by the 

male. All female camels exhibited vigorous estrous signs in winter and spring season.  
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The importance of camel is well extoled by Quran as “Do they not look at the camel how 

they are made” (Al- Ghashia). God gifted it to Prophet Hazrat Saleh (A.S) some 3500 BC to 

drink its milk. It is believed that, when the desert dwellers complained about the harsh 

climate and lack of food of their environment, God heard their please and sent them the “she-

camel”, they drank its milk and became well. Pakistan has a sizable population of camel 

about 1.1 million heads and ranks 8th in the world. Camel Association of Pakistan (CAP) was 

established in 2012 keeping in the view to evaluate the production potential of Pakistani 

camel and to bring it into the consideration at national and international level. The purpose of 

CAP is the representation of related research about Pakistani camel potential at global level 

and regional and country wise collaboration. The CAP has a vision to take care of camel, 

their production and health, undertake research activities through protecting the rights and 

benefits of camel herders in the country. Its mission is to exploit the potentials of Pakistani 

camel and to take it to new heights on the globe through hard work, R&D and extension 

activities in the country. To substantiate the benefits derived from of the camel as specie and 

the camel herders as custodians of camel in the country. The objectives of CAP are to attract 

national attention of scientists, breeders, professionals and international community to 

strengthen R&D on camel. To explore our local animals, undertake research and extension 

activities, exploit the potentials of the local camels, and organize international events for 

collaborative endeavors. To conserve camels of the country through herders’ empowerment, 

preservation of camel culture, habitats, community mobilization and policy formulation. To 

promote research on camel production, health and bring out scientific publications. To liaise 

the exchange of information on camel between the countrymen, institutes, organizations, 

NGOs and the international network. To promote camel dairying and beef culture in the 

country to help the poor to secure their food for a better health. Definitely it will be a leading 

organization of the country in specific field and will pave the way for further improvements 

and investigations regarding camel production in Pakistan. 
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The scientific interest in camels (Camelus dromedarius) has been increasing dramatically in 

the past three decades as the steeply rising number of publications on this subject 

demonstrates. Parallel the camel has gained economic importance in many African and Asian 

countries with large arid and semi-arid areas which lend themselves to efficient exploitation 

through camel husbandry. Furthermore, new, intensive camel production systems are 

emerging and new camel products are becoming of interest for certain high price markets. 

This raises the interest in the expansion of camel populations. One of the key constraints to 

faster expansion of camel herds is the well documented slow reproduction. Consequently, 

considerable research effort has been successfully expended on the biology of camel 

reproduction ranging from behavioural, hormonal, physiological, histological and medical 

aspects to the adoption of modern breeding techniques such as artificial insemination and 

embryo transfer. However, not much of this research was carried out under field conditions or 

with larger numbers of animals and the impact of its results on the vast majority of camel 

herds existing in marginal and remote areas has remained minimal. We discuss the effects of 

other than the inherent biological constraints of camel reproduction arising from the 

management systems applied, the prevalent production objectives, the degree of 

commercialisation of production and market integration, and from the seasonal and annual 

fluctuations of environmental conditions. We formulate relevant research needs with specific 

emphasis on applicability in production environments. We outline possible research project 

approaches and we examine potential benefits to camel producers. 

Keywords: Camels, herd growth, non-biological reproduction constraints, research needs 
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Camel productivity in Pakistan is generally lower than the genetic potential of the animals 

mainly because of malnutrition and other health related issues. Animals in general and camel 

in particular on marginal lands, which represent about 60% of total Pakistan area,are 

producing at lower rates since they are prone to several nutritional deficiencies and ill effects 

of a number of ANFs present in plant biomass. Feed resources on marginal lands contain 

many substances commonly called anti-nutritional factors (ANFs) which impart animal and 

public health problems. These include tannins, nitrates, saponins, coumarin, flavonoids, 

hydrocyanic glycosides and alkaloids. There is also a lack of national capacity to efficiently 

analyze these ANFs in the feed resources and therefore relevant feeding supplementation 

strategies are not available in the country. Another related dilemma in camel feeding on tree-

crop-livestock production systems is the absence of efficient and economical feed analysis. 

Generally, the feed samples are analyzed by wet chemistry protocols which require a lot of 

time and chemicals so a thorough screening of nutritional potential of the present feed 

resources is missing. We lack a capacity to develop feeding standards of animals and protein 

metabolism in the presence of ANFs. Carbon and Nitrogen Isotopes (C13 and N15) may be 

used for studying the nitrogen transfer rates and methane production in presence of ANFs in 

tree-crop based livestock production systems. With the help of International Atomic Energy 

Agency (IAEA), NIAB is trying to develop capacity for strengthening the programme for 

efficient screening and monitoring of national feed resources like tree leaves, shrubs and 

agro-industrial residues for their use in animal production especially that of camel and small 

ruminants. Through IAEA Technical Cooperation Project PAK 2018002 for the cycle 2020-

2021 the developed capabilities will be utilized for monitoring and control of ANFs which 

would ultimately improve the production of camel and other livestock on marginal lands. 

Keywords: anti-nutritional substances, marginal lands, tree leaves, isotopes 
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Tenweaned male Marecha (Camelus dromedarius) calves of 300±30 days of age were used in 

90 days’ trial to study body condition scoring (BCS) and back fat layer measurement (BFLM) 

by ultrasonography. They were raised in two groups with 5 calves each under stall-fed 

conditions. They were offered roughage+concentrate@ ratio of 60:40. In 60 proportions the 

ratio between lucerne fodder and gram crop residues was 70:30. They were fed isocaloric (2.5 

Mcal/kg DM) & an isonitrogenous diets as one group with 18% CP (Ration-I) and other 

group with 22% CP (Ration-II), respectively. Twice watering was done. DWG was 950 and 

990 g while average DMI of concentrate, fodder and crop residues was 2.93±0.15, 3.00±0.16 

and 1.31±0.08; 2.94±0.07, 3.03±0.07 and 1.31±0.03 kg/d with ration I & II, respectively. 

Regarding BCS only 1 animal scored 3 with Ration-I while others scored 4 and 5 in both 

groups. However, BFLM obtained by ultrasonography was above 4 mm in all animals. The 

mean values of BCS & BFLM in five male camel calves of different weights with ration I & 

II were 4.4±0.9, 4.8±0.4 and 4.6±0.5, 4.9±0.3, respectively. BCS & BFLM are important 

tools which can easily determine the health status of animals, especially in a herd where one 

can’t perform slaughtering. In current research the herd was a breeding stock, so slaughtering 

was not acceptable so these were the measures which proved the health status of animals. 

Consequently, BCS & BFLM could be used as the procedure for the substitute of serial 

slaughtering. 

Keywords: Camel, Body Condition Scoring, Ultrasonography, Carcass, Slaughtering 
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Camel is the unique animal of nature .In Pakistan there are 21 breeds of camel and total 1.1 

million camels .Camel contributes country economy as it is used for meat ,wool and draught 

purposes .Camel milk and meat are widely being used as medicinal purposes for Diabetes 

treatment and obesity control .But unfortunately due to our negligence camel in Pakistan has 

been suffering with a lot of diseases i.e. Parasitic (Trypnosomiasis, Diptalonemiasis, 

Babesiosis and anaplasmosis), Viral (Camel pox , Rabies , FMD , BVD) Bacterial (Anthrax, 

Paratuberculosis, Septic Pneumonia) etc. Some of these diseases have zoonotic aspects too. 

These have negative impact on country economy in terms of decline in milk, meat production 

and poor wool. The main purpose of this review is to control these diseases in camels by 

awareness among people about importance of camel so camel industry may flourish and pay 

positive role in country economy. 
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 Camel is a multipurpose animal imparting millions of people particularly in arid, semi-arid 

and desert areas of the world. It contributes milk, meat, hides, hairs and wool. The world 

population of camels is expected to be more than 35 million and 1.1 million in Pakistan. 

There are two types of camels which are dromedary (one hump) and bactrians (two humps), 

the single humped camels comprises about 91% and is mainly concentrated in the Arab 

world, primarily in the Arabian countries of Africa. Pakistan is the eight largest camel raising 

country in the world.  The population of dromedary camel is found mainly in Baluchistan 

(41%) and there are almost 20 breeds of camel in Pakistan. The camel population is randomly 

distributed over the country. Three major camel production systems are found in Pakistan 

which are nomadic, transhumant and sedentary. About 26% of the camel herders follow 

nomadic production system and 23% of camel herders are involved in transhumant system. 

Almost 50% of the people involved in the sedentary system for camel rearing that constitute 

the major proportion of household income. Currently, in Pakistan, 0.908 million tons camel 

milk is produced annually. The share of camel milk is 1.5% in total milk produced in the 

country and contributory share is 1.8% which is used for human consumption. Camel milk 

may also be used for making yogurt, kurth, butter, ghee, rabbri and khoa.Camel milk is rich 

source of proteins, minerals such as phosphorous and vitamin C. Camel milk also responsible 

for slow down the growth of cancer cells, prevent the fatty liver diseases, improvement of 

blood glucose, serum insulin and lipid profile in diabetic animals. Camel milk has higher 

shelf life and its meat is a nutritious source due to presence of low cholesterol level in their 

meat. The proportion of camel hides is about 0.2%. Camel hides are used for making 

saddlers, sandals and beautiful decorative articles. About 20,000 tons of camel hairs are 

produced in Pakistan yearly which shared about 84% in hair production of the country and 

are used for manufacturing blankets, floor mats, carpets, tent cloth, bags and ropes. The 

purpose of this article to highlight the significance of camel and health benefiting attributes to 

the public. 
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Autism, or autism spectrum disorder (ASD), refers to a range of conditions characterized by 

challenges with social skills, repetitive behaviors, speech and nonverbal communication, as 

well as by unique strengths and differences. The Centers for Disease Control and Prevention 

(CDC) estimates autism’s prevalence as 1 in 36 US children as of 2016; the rate is at least 4 

times higher in boys than girls. Autism’s most obvious signs tend to appear between 2 and 3 

years of age. In some cases, it can be diagnosed as early as 18 months; infants as young as 6 

months can be found at-risk and benefit from early intervention. Motor skill impairment is an 

increasingly accepted marker of ASD. Food sensitivities and GI issues are common in the 

population.  

Researchers opine that autism is not single-cause issue, but a complex disorder. Although the 

involvement of genetic abnormalities in autism spectrum disorders is being increasingly 

explored, recent studies have implicated physiological and metabolic abnormalities in autism 

spectrum disorders, particularly immune dysregulation or inflammation, oxidative stress, 

mitochondrial dysfunction and environmental toxicant exposure. Adams has long theorized 

that camel milk addresses allergic response and inflammation in ASD and other inflammatory 

diseases. Users in many countries have been adapting this food into their child’s diet. 

Research-based evidence suggests that camel milk is rich in enzymes, antibodies and 

vitamins that benefit autistic children. Parents who have fed their autistic children camel milk 

have reported benefits including better sleep, increased motor planning abilities, improved 

spatial awareness, more eye contact, better expressive language abilities, resolution of skin 

disorders and fewer gastrointestinal problems.  A study by Baba Farid Centre for Special 

Children (BFCSC) along with National Research Centre on Camel (NRCC), Bikaner, has 

revealed that autism is not a genetic or mental disability, but a biomedical disorder and has 

indicated that camel milk is beneficial for autistic children. Improved safe distribution of 

camel milk would benefit ASD families, other patients and camel cultures. Adams’ consults 

with camel scientists, milk producers and end users to improve understanding and access.  

Adams’ is the author of a forthcoming book on camels. Her work and writing appears in 

leading global publications and her patient case report “Autism Treated With Camel Milk” 

has been cited many times and increased global industry interest. The paper and presentation 

would relay important advantages of camel milk for autistic children and other patients. It 

also explains emerging autism treatments and discussed their safety. 
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Camel milk is not only considered as a food with high nutritive values but also have 

therapeutic values that could be used to assist the patients with some of the diseases. It 

contains insulin so used to treat the Diabetes mellitus. The amount of insulin (42μU/ml) is not 

so much higher than in cow’s milk but this insulin is protective that is not destroyed in the 

stomach and passes to the intestine causing reduction in the blood sugar level. Diabetes 

mellitus leads to increased blood sugar levels called hyperglycemia. A metabolic disorder 

which can be treated by camel milk. Type-1 diabetes is caused by deficiency of insulin 

hormone due to the destruction of insulin producing beta cells in the pancreas. As camel milk 

has protective insulin which is not degraded in the stomach, passes directly to the intestines 

thus, reducing the blood sugar levels. Consuming camel milk cause reduction in the insulin 

doses required. Research studies showed that camel milk has improved the function of liver 

and kidneys in diabetic rats. Camel milk has higher concentrations of insulin (58.67±2.01 

UL) as compared to cow’s milk (17.01±0.96 UL) and IGF-I (insulin like growth factor) 

which is not destroyed in the stomach, remains unaffected by gastric acid so passes to the 

intestine, absorbed and reduces the blood glucose levels. Camel milk has marvelous effects in 

reducing the blood glucose levels and insulin requirements so it limits the diabetic 

complications like elevated cholesterol levels, liver and kidney problems, decreased oxidative 

stress and delayed wound healing. 
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Camel is the nature’s incredible creature for nomads and pastoralists in different parts of the 

world due to its adaptability in harsh conditions. Camel milk is nutritionally balanced in all 

aspects and is considered as nature’s pharmacy for the masses owing to its medicinal and 

therapeutic characteristics. The camel maintains its milking potential in the stridulous climate 

where other livestock survival is questioned. Compositionally, camel milk contains three 

times more vitamin C as compared to bovine milk, which acts as antioxidant and also meets 

the nutritional requirements of peoples in hot and arid environments. Camel milk owns 

remarkable anti-diabetic potential and contains 52 U insulin/L. Globally; most of the camel 

milk is utilized in fresh form by the camel rearing people to fulfil their needs. The trend of 

human population is increasing so rapidly that it would be increased 35% in 2050. This 

increasing trend in human population is not only paying stress on already available food 

resources but also becoming threat to food security by each passing day. In this situation, new 

food resources need to be explored and camel milk is one of the potential and valuable tools 

to combat this situation. In this respect, value-addition, processing and proper marketing of 

camel milk and milk products Camel milk and its products should be promoted in our society 

not only for better nutrition as well as for the cure of many health-related disorders 

particularly diabetes that will ultimately enable us to address food insecurity by meeting 

population needs. By marketing and introduction of camel milk in our society we can not 

only reduce the stress on already available milk resources but will also be to uplift the living 

standard of camel rearing societies. Camel milk commercialization will open new era in dairy 

marketing of Pakistan by the provision of camel milk and its products. Importance of camel 

milk diet-based therapy should be introduced via mass media communication. Our farmers in 

rural areas produce a lot of commodities that do not capture the economic value, if we figure 

out new ways to capture and create low cost products with significant benefits; we can not 

only benefit our rural economy but also create other important spill over benefits such as low 

disease burden. 

Keywords: Camel milk, nutritionally balanced, nature’s pharmacy, increasing population, 

food security, marketing and processing, significant benefits 

 

  



National Camel Conference on Health, Reproduction, Production and Products 25th June, 2019 
 

49 
 

Dose dependent camel milk therapy in induced diabetic female albino rats 

M. Usman*, M. Z. Ali, A. S. Qureshi, M. K. Ateeq 

1Department of Anatomy, University of Agriculture, Faisalabad, 38040 Pakistan. 

*Corresponding Author: malikusmanasif@gmail.com 

Current project was designed to evaluate the antidiabetic effect of camel milk on hematology, 

serum profile and histology of selected organs. Forty female albino rats were divided into 4 

groups (n=10): Group 1 as placebo. Diabetes was induced by Alloxan® in remaining groups. 

Group 2 served as diabetic control while group 3 and 4 were offered camel milk orally @ 20 

and 40ml/kg/day, respectively, for 60 days. Weekly blood glucose was measured. Animals 

were slaughtered on day 60 to collect: blood for hematology and tissue for histology. 

Microscopy was done for degenerative changes in uterus (epithelial height, gland area, 

thickness of endometrium and myometrium), liver and kidneys. Diabetes revealed significant 

(P<0.05) adverse effect on all parameters. Camel milk exhibited more significant (P<0.05) 

mitigating influence on diabetic altered hematology and histology of uterus, liver and kidney 

@ 40ml/kg compared to 20 ml/kg. Camel milk @ 20 ml/kg significantly (P<0.05) reduced 

blood glucose in 3rd week and remained constant in trial while this reduction was significant 

(P<0.05) at 2nd week and became more significant (P<0.01) in last two weeks @ 40 ml/kg. 

Hence, camel milk has potential to recover elevated blood glucose, hematological parameters 

and degenerative changes in uterus, liver and kidneys 
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This article highlighted the female reproductive problems associated with chronic diabetes 

and beneficial effects of camel’s milk on the gravid uterus of induced diabetic rats. Effects on 

the liver and kidney of neonatal rats were also observed. Eighteen female rats were divided 

into 3 groups: Group A was normal. Diabetes was induced with Alloxan® in group B 

(diabetic control) and C (treated with camel milk @ 40 ml/kg/day for 98 days). On day 60, 

one adult male was introduced in each group for mating. Fortnightly blood glucose was 

monitored. Animals were slaughtered postpartum to collect blood for hematology, maternal 

uterus and liver and kidneys of their neonates. Paraffin embedding technique was used to 

prepare tissue sections, followed by H&E staining. Slides were examined to measure: uterine 

epithelium height, endometrial glands and thickness of myometrium. Significant (P<0.05) 

reduction was observed in hematological values of Group B in comparison to Group A. 

These parameters were significantly (P<0.05) improved by camel milk treatment. Blood 

glucose level of Group B was seen significantly (P<0.05) elevated than that of Group A. 

Camel milk treatment reduced blood glucose level significantly (P<0.05) at 4th week and so 

on. Diabetes had showed significantly (P<0.05) detrimental impact on uterine histometrical 

parameters and camel milk therapy had significantly (P<0.05) reversed these changes towards 

the normal. Same trend was seen in neonate’s liver and kidneys. These findings suggest that 

camel’s milk reduces consequences of diabetes on maternal uterine and neonatal liver and 

kidney. Moreover, it improves the body weight of neonates delivered by camel milk treated 

diabetic mothers. 
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Cancer is basically the abnormal cell growth in the body, and it is the major problem all over 

the world. 90% of cancer is due to the carcinoma. Cancerous growth can be benign or 

malignant. The common types of cancer caused by persistent infection are cancer of liver, 

stomach and uterine cervix caused by helicobacter pylori, HCV and HBV. Multiple 

treatments are being applied like surgery, laser and chemotherapy currently. But these 

therapies cannot prevent the metastasis of cancer. From last half decade, cytotoxic therapy is 

also playing a vital role in treatment of cancer. Camel milk and urine are also having 

cytotoxic effects and it is being used as a therapy of cancer now a day. The recent study has 

showed that camel urine has cytotoxic activity for cancerous cells which are involved in 

breast and colon cancer. In Arabian camel milk amount of protein ranges from 2.15 to 4.90%. 

Most important protein of camel milk is whey protein and it is composed of 20% to 25% of 

whole protein. Whey protein content in Arabian milk ranges from 0.63% to 0.80%. In camel 

milk whey, β- lactoglobulin is in low amount and the main component is α-lactalbumin but in 

bovine milk whey proteins, the first major component is β -lactoglobulin that is of 50% and 

the second major component is α -lactalbumin that is 25%. Other major constituents of camel 

milk whey proteins are immunoglobulins, serum albumin, peptidoglycan recognition protein 

and lactoferrin. Camel milk is not only used as nutritional supplements to human, but it also 

has immune-stimulatory and anti-microbial properties. Alpha Lactalbumin (α -LA) a little 

milk protein which has calcium binding ability and globular shape, is known for its ability 

against cancer, also possess the ability to make complexes with different fatty acids such as 

Oleic acid (OA). Camel milk has lactoferrin protein which is effective for the treatment of 

cancer. High concentration of lactoferrin leads to inhibit the cell proliferation. About 3 to 

5mg/ml of lactoferrin protein is needed to inhibit the colon cell proliferation. Camel urine and 

milk have ability to inhibit the induction of cancerous genes such as CYP1A1 (cancer-

activating gene). Thus, camel milk and urine have been recommended to use for treatment of 

cancer. 
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Pakistan is 4th largest milk producing country in the world. Whereas, besides other species, 

the camel has also fair share of 1.8% in total human consumable milk that is 48.185 MT in 

Pakistan during current year. It’s amplitude is enormous when we consider its utility in desert 

like conditions in the country. There are about 20 breeds of camels across the country along 

with some like Brela breed that have very good milk production potential. The camel milk 

has numerous benefits for the human health. It has been proved itself for centuries that the 

milk of camel has supported the Bedouin nomads and during its long wandering pilgrimage. 

It has many nutritional and therapeutic values. When it is compared with the cow milk, the 

content of lactose and the fat of the milk of camel is much less than the first one, while the 

vitamin C and the iron content there are 3 X and 10 X more than the cow milk, respectively. 

Camel milk is high in vitamin C and can be used for the treatment of many diseases, 

including TB and dropsy, etc. It contains essential minerals as the zinc, potassium, 

manganese, copper, magnesium, sodium and iron. The presence of sodium does that it is 

lightly salty. As immune factors are present in the milk, it can have regularly to strengthen its 

immune system. The camel milk has a great value as aphrodisiac also. It is a drink of 

excellent health for the persons who suffer from nutrients shortcoming and it is sure for the 

persons that they tolerate the lactose and for autistic children. The results of the case studies 

were quite convincing and it demonstrated that the camel milk in fact they showed an 

improvement in its skills of communication and the functions of the brain. Other than its 

immense medicinal value, it is the key ingredient in a wide range of cosmetic products and 

dermatologic creams. There is different value addition products obtained from camel 

throughout the world. It is concluded that camel milk is nutritional, medicinal and 

economically viable in the desertification areas of the Pakistan. 
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Nanomedicine is a new area that postulates the production of various nanoparticles for 

numerus medical applications including diagnosis, treatment of disease, monitoring and 

control of biological systems. Importantly, they play role in targeting particular body system 

or cells and have a potential to prevent from degradability by extreme conditions of various 

body systems such as pH and lytic enzyme system. Natural products have been identified as 

crucial source of therapeutic drugs. Camel urine and milk are endowed with a variety of 

nanoparticles/crystals/rods with unique properties in drug delivery system and can act as 

carrier as well as adjuvant. Camel milk liposomes such as phosphatidyl-ethanolamine and 

phosphatidyl-choline have tremendous drug loading capacity, decreased vesicle size, 

controlled drug release and specific target delivery.  Variable heavy heavy (VVH) 

immunoglobulins are nanobodies in camel milk with unique structure and size, pertaining 

increased tissue penetration with high specificity. Camel urine also have a wide range of 

nanoparticles/crystals/rods which are both organic and inorganic in nature obtained from 

PMF or PM701, fraction obtained from the camel urine offering cytotoxic activity with 

potent selectiveness against cancer cells. There are different types of metals which are 

incorporated in macro and nano-shells of PMF of camel urine and attack on the membrane of 

cancer cells and other pathogens, destroy them by increasing permeability. Camel urine also 

have some nano-carriers which can incorporate into the molecules have selective binding 

activity to target cells and improve the efficacy of drug delivery system. Hence isolation and 

use of nanomaterials from camel milk and urine is a milestone in the field of medicine. 

Moreover, further studies are required to elaborate their interaction with drug delivery system 

and understand their pharmaceutical usefulness.          
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Camel has tremendous capability of sustained milk production in extreme harsh weather 

conditions. Quantitative traits like daily milk production alone or in coordination with 

lactation length for a whole some lactation yield and factors affecting on it are very much 

neglected in literature although, there is a lot of published scientific literature regarding milk 

composition in camels. Daily milk yield is 3.5 Liters to 40 Liters in desert environment to 

intensive feed management respectively. As a whole, average milk production is 10 to 15 

Liters per day. While lactation length ranges from 9 to 18 months. So, concluded whole some 

lactation yield is from 1300 liters to 4200 liters respectively which is normally attained 

during second to third month of lactation. Breed, milking method, milking frequency, body 

condition and score and other managemental practices especially feeding management in 

coordination with other animal husbandry practices also play an influential role for sustained 

milk production. 
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