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ABSTRACT: The present study was conducted on 150 cattle of different breed in Diyala 

province. Their age ranged from 1 month 15 years of different sexes. All suspected animals 

were clinically examined and the infected animals were classified according to the severity of 

clinical status into mild and severe forms. Effect of breed, sex and age of infected animals, 

were studied. The study show the LSD is more sever in crossbreed  and frezian cow than native 

cow  and more sever in small age groups than adult result in edema in the brisket and skin 

cellulites and eruption of nodules which facilitate to screw worm infestation  . The 

hematological examination of LSD revealed to slight decrease of total RBCs. Blood smears 

were revealed presence of blood parasite infestation as Babesia, Theileria and Anaplasma. 

The main target of treatment trials to save the animal life and to prevent LSD complications. 
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INTRODUCTION 

Lumpy skin disease (LSD) is an infectious viral disease of cattle caused by a virus (LSDV) of 

the family Poxviridae and genus Capripoxvirus characterized by pyrexia and sudden eruption 

of skin nodules (Tuppurainen and Oura, 2012).  

Transmission: LSDV is thought to be transmitted primarily by biting insects. The virus was 

detected in mosquitoes of the genera Aedes and Culex and Ixodid ticks during some outbreaks 

(Chihota et al., 2003; Tuppurainen et al., 2011). Disease incidence is highest in wet and warm 

weather. Incidence decreases during the dry season, which is possibly linked to decrease in 

insect vector (occurrence/numbers). Minor sources of infection could include direct and 

indirect contact (e.g. through infective-saliva contaminated feed and water). Other potential 

transmission routes include the milk of lactating cows and the semen of infected bulls, since 

the LSD virus can persist for extended periods of time in both (Irons et al.,2005 ; Osuagwuh et 

al., 2007). 

Epidemiology: LSD was first described in Northern Rhodesia in 1929 by Morris (1930). Since 

then disease has spread over most of Africa in a series of epizootics as previously recorded by 

Davies (1991) and House (1990).The most recently affected countries include Kuwait in 1986-

88 as mentioned by Anonymous (1988), and Israel in 1989 as previously recorded by 

Shimshony (1989). The diseases reappeared in Egypt at the summer of 1989 and, in a period 

of five to six months, it had been spread to 22 out of 26 Egyptian governorates. The disease 

also spread to Asia and appeared in non-African countries (Yeruham et al., 1995; Brenner et 

al., 2006; Body et al., 2012). Since 2000, LSD outbreaks have been reported across the Middle 

East and it is highly likely the disease will become endemic at least in parts of the Region. In 

subsequent years Bahrain, Kuwait, Oman, Yemen and the West Bank also reported LSD 
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incursion. Lebanon and Jordan joined LSD affected countries in 2012 and 2013, and most 

recently Turkey reported the disease in October 2013. In 2014 LSD appeared in Iraq after 

excessive importation of cattle from other neighboring countries of Iraq.    

Clinical signs: The incubation period in natural cases is thought to be between two to five 

weeks (Carn and Kitching, 1995; Tuppurainen et al., 2005).The disease appears clinically as 

acute, subacute or subclinical. The acute disease is characterized by pyrexia, lymphadenopathy, 

skin nodules with subsequent sit-fasts and occasional orchitis and mastitis (Brenner et al., 

2006). Other lesions observed at post-mortem examination include necrotic plaques in the body 

mucosa, chiefly of the upper respiratory tract, the oral cavity and rumen.  

The pathology of LSD: Viral replication in pericytes, endothelial cells and probably other cells 

in blood vessels and lymph vessels walls causes vasculitis and lymphagitis in some vessels in 

affected areas (Lindsay and Thomas, 2013). In severe cases pannicular infarction that were 

seen recently in some LSD biopsies (Ali et al., 1990 ; El-Neweshy, et al., 2013). 

Treatment and control of LSD 

There is no specific antiviral treatment available for LSD infected cattle. Sick animals may be 

removed from the herd and given supportive treatment consisting of local wound dressing to 

discourage fly worry and prevent secondary infections. Systemic antibiotics may be given for 

skin infections, cellulitis or pneumonia, and food and water should be made readily available. 

Local applications of insecticides to infected cattle have been made in an attempt to reduce 

further transmission, but to no apparent benefit (Allen et al.,2010; Davies, 1981 ). 

Effective control of the disease depends on immunization of the animals and in South Africa 

effective vaccines are produced from the Neethling strain virus. In other countries effective 

vaccines are produced from sheep pox and goat pox viruses. However, the use of these latter 

vaccines would probably only be feasible in countries where goat and sheep pox is endemic. 

All susceptible animals should be vaccinated annually. Calves born from vaccinated cows 

should not be vaccinated before 6 months of age, but calves from unvaccinated cows should 

be vaccinated before 6 months of age. (Jaargang and Mapham ,2008 ; Lindsay and Thomas, 

2013).  

In May of 2014, outbreak of LSD was recorded in several district areas of Diyala province for 

first time. All age groups and both sex of Diyalian cattle were infected with severe and serious 

complications. Clinical signs, epidemiological characters, and pathological features of LSD in 

this outbreak were recorded in this study. Clinical diagnosis was done.  

This study aims to determinate the complications after LSD infection which includes  brisket 

oedema, skin nodules eruption mostly followed by miyasis(screw worm infestation) , sever 

enlargement of prescapular and femoral lymphnodes,  in some cases  blood in urine(red water) 

was observed , generalized anemia and loss of appetite result in recumbency and death .  

 

MATERIALS AND METHODS 

The present study conducted in different district areas of  Diyala province (East-northern of 

Iraq). The total number examined 50 cattle in different age, breed and sex. The animal 
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examination was focused on physical status , temperature, superficial lymph node and skin 

lesions according to (Rodostits et al., 1995).  

Blood sample collected from jugular vein after disinfection of area by alcohol 70%. 5ml of 

blood sample collected and put in a  vials containing sodium ethylenediamine tetracetic acid 

(Na2 EDTA) sufficient for 5 ml of blood to prevent coagulation. The tubes were gently rotated 

to ensure proper mixing of the blood with the anticoagulant without damaging the integrity of 

the cells and were transported to the laboratory. Evaluation of red blood cells count (RBC), 

hemoglobin concentration (Hb), packed cell volume (PCV) and blood smear were done.  

 

RESULTS 

The severity of the disease as measured by number of lumps and occurrence of complications. 

The infected animals were classified according to the severity of clinical status into: 

Mild form: It was only observed in native cattle and some crossbreed which, appeared as 3 or 

6 lumps. Some cases showed detached lumps leaving ulcer. Depression, anorexia, excessive 

salivation, lachrymation, nasal discharge, dispnoea and emaciation were also noticed. Nodular 

lesions were seen on the animal body especially in the skin of the muzzle, nares, nasal and oral 

mucosa, back, legs, scrotum, udder, perineum, eyelids, lower ear and sometime in the tail.  

Severe form: The severe form was recorded in all ages and both sex in crossbreed, Frezian 

cattle and some native cattle which firstly suffered from fever (40.5C°-41.5C°) that persisted 

for 6-12 days. The number of lumps about 60-200 lumps or more than which was a variable in 

size and cover whole the animal body. Swelling of brisket, face and one or four legs was 

observed and displayed in the figures (1A,2A) respectively. Big ulcer behind knee joint was 

common. Subcutaneous nodules were painful and enlargement of prescapular and prefemoral 

lymph node had been observed and displayed in the figure (3).The nostrils and muzzle were 

crusted with mucopurulent discharge and the mucous membranes were congested. 

Unfortunately the nares orifice of calf was closed with mucoupurulant and lumps and displayed 

in figure(4) . Decrease in milk production also observed. On the other hand some of cows 

suffered from abortion . 

           

 

 

 

 

 

 

 

 

1A 1B 

Fig.( 1;A):Calf suffered from 

edematous swelling  in face 

,under eye and present lumps 

around muzzle. before 

treatment . 

Fig.(1;B) :Calf healing from the 

edematous  swelling and lumps 

after treated by prednisolone 

drug .recover stage show no 

nodules eruption.  
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Blood smears examination show the presence of three blood parasite as Babesia , Theileria and 

Anaplasma  spp. displayed in the figures(5,6 and 7) respectively.    

 

 

 

 

 

 

 

 

Fig.(2;B): Cow treated by 

prednisolone drug affected by 

LSD suffered from cutaneous 

edema in brisket  show recovery 

stage and disappear of edema.    

2A 2B 

Fig.(2;A): Cow affected by LSD 

suffered  from edematous 

swelling  in the brisket and 

diffusion of lumps along body. 

Before treatment. 

 

 

 

 

 

    

3 

Fig(3): revealed the  enlargement of 

prescapular lymphnodes  be in 

contingent with theileriosis  certified by  

blood smear examination. 

4 

Figure(4): reveals the closure of 

nasal orifices of infecte calf 

during period of LSD infection 

5 

Figure-5:Red blood cell reveals 

mixed infection by Theileria 

annulata  Ring stage and 

Anaplasma marginale  
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The table(1) represent the blood values of diseased animal since the clinical signs appeared till 

recover in comparison with healthy animals. 

Table (1). Effect of LSD on blood values of infected animals  

   

 

 

 

 

 

 

 (P < 0.05)* 

The table(2) was revealed the total number of examined cattle and the rate of infection by LSD 

and blood parasites. 

Table (2). Represent the total number of infected cattle by LSD and blood parasites. 

   

 

 

 

 

 

Blood parameter Before 

treatment 

M.+S.D 

Since recover 

M.+S.D 

Normal 

value 

Packed cell volume (PCV)  

% 

25.3  ± 2.0  26.6 ± 3.888*  

 

30-45  

Hemoglobin concentration 

(Hb) g/dl 

 8.2  ±  0.678 

 

      8.4 ± 1.019* 

 

10-15 

Red blood cells count 

(RBC) Per/µl  

4.510.063 ± 

257173.7 

4.649.937± 

826383.9 

5-

10million\µl 

Platelets   Per/µl 950.656* ± 

230.659.2 

794.900 ±  

143.947.5 

300-800 

The age of 

infected cattle by 

LSD 

No. Infected by 

Babesia 

Infected by 

Theileria 

Infected 

by 

Anaplasma 

1-12 month 13 1  4  -  

13 month- 5 years 26 3     5 1 

6 -10 years  9 2 - 2 

11-15years 2 1 - 1 

 50 3.5% 4.5% 2% 

Figure-6:Red blood cell 

infected by Babesia spp. 

6 
7 

Figure-7: Red blood cell infected 

by Anaplasma marginale 
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DISCUSSION 

Lumpy skin disease (LSD) is an economically important disease of cattle and can produce a 

chronic debility in infected cattle comparable to that caused by foot and mouth disease (FMD). 

Mortality rates as high as 40 percent or more have been encountered but they are usually lower. 

Severe and permanent damage to hides results from the skin lesions. Lesions in the mouth, 

pharynx and respiratory tract commonly occur, resulting in a rapid deterioration in condition 

and sometimes severe emaciation, which can persist for months. Serious economic losses can 

follow outbreaks that have a high morbidity(Allen et al.,2010). Some cows infected by LSD 

were passing from mixed infection with blood parasite as  babesiosis , theileriosis and 

rickettsial infection(anaplasmosis) had been diagnosed. 

Blood values were refer to significant differences in the rate of packed cell volume(PCV) and  

the concentration of hemoglobin (Hb). No significant differences in the total RBC count had 

been noticed, but less than the normal value. The total number of the platelets remain in normal 

value.  

When infected cow by LSD was dead and, the post mortem examination of the carcass refers 

to some diseases caused by blood parasites as enlargement of the liver and spleen and retention 

of the bile in gall bladder that refer to babesiosis . Another cow show icterus mucous 

membrane, and bulging eye with petechial hemorrhage this a signal for theileriosis displayed 

in the figure(8).  

 

 

 

These medical concepts and the incidence of the outbreak in May 2014 with   it ̓s progression 

till November 2014 with presence of  heavy infestation of  ticks  could be translated  to the 

presence of mixed infection by blood parasites. So the results in table(2) refer to my expectation 

about the mixed infection by blood parasites so, the rate of infection by Babesia spp. reach to 

3.5% and , 4.5% by Theileria spp. and 2% by Anaplasma spp. . 

The main target of treatment trials was to save the animal life and to prevent LSD complications 

.The Prednisolone drug was firstly used to treat the edema due to vasculites and cellulites 

correlated with LSD at 40 mg of prednisolone for three days is recommended for severe 

cases(Greaves and  Sabroe ,1998). Prednisolone is a corticosteroid drug with 

predominant glucocorticoid and low mineralocorticoid activity, making it useful for the 

treatment of a wide range of inflammatory and auto-immune conditions (Czock et al.,2005) , 

cluster headaches, vasculitis, acute lymphoblastic leukemia and autoimmune hepatitis,( 

Lambrou  et al.,2009) systemic lupus erythematosus, Kawasaki disease( Miura  et 

Figure-8: Reveal icterus mucous membrane, and bulging eye. 
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al.,2011) and dermatomyositis.  Corticosteroids inhibit the edema, fibrin deposition, capillary 

dilation, leukocyte migration, capillary proliferation, fibroblast proliferation, deposition of 

collagen, and scar formation with inflammation. Prednisolone can activate and influence 

biochemical behaviour of most cells (AMH,2010  ;Rang et al.,2003). 

When the edema was inhibited ,there is no skin eruption , no myiasis result in fast improvement 

in animal condition and the figure(1A and B) reflect one of multiple cases. The figure(9) was 

revealed nasal erupted nodule in cow didn̕ t treated with prednisolone exposed to screw worm 

infestation. 

 

 

 

 

The figure(2A) was revealed another type of edema in the brisket and, this type more dangerous 

because it is oozed from the chest when the virus systemically affected internal organs as 

nasopharynx ,trachea descending to the lungs result in hard respiration due to pleurisy when 

the secondary infection was possible. This sequel agree with  Coetzer ( 2004) , Geering (1995) 

and Davies ( 1981) whose report the inflammation of mucous membrane of the mouth , larynx, 

trachea, and the lungs resulting in primary and secondary pneumonia. 

By using prednisolone and antibiotic as  Oxytetracycline the edema was degraded followed by 

fast improvement of animal condition. Oxytetracycline is drug of choice for treatment of 

anaplasmosis and supportive drug to treat secondary causes in    theileriosis but, the 

Buparvaquone is the drug of choice against theileriosis (Derakhshanfar et al.,2008). 

Diminazene diaceturate used to treat babesiosis.                                       

 

REFERENCES  

A M H. (2010). Prednisolone. Australian Medicines handbook Pty Ltd.; 2010. 497, 598. 

Ali A;  Esmat M; Attia A and Abdel-Hamid Y (1990). Clinical and pathological studies on 

lumpy skin disease in Egypt. Vet Rec, 127: 549-550. 

Allen D.G., Constable P.D., Davies P.R., Quesenberry K.E., Reeves P.T., Sharma J.M., Roger 

K.W., Smith M.A. and Treadwell T.(2010).Lumpy Skin Disease. Prevention and 

Treatment.The MERCK Veterinary Manual.(9th) Ed.PP; 792-

793.MERCK&CO.,INC.,U.S.A.  

Figure-9: Represent nazal orifice  of cow 

infected by LSD virus exposed to myiasis after 

nodules  eruption.                                 

9 

http://www.eajournals.org/
http://en.wikipedia.org/wiki/Dermatomyositis
http://en.wikipedia.org/wiki/Collagen


International Journal of Micro Biology, Genetics and Monocular Biology Research 

Vol.2, No.1, pp.1-9, February 2016 

___Published by European Centre for Research Training and Development UK (www.eajournals.org) 

8 

Anonymous, D. (1988). Lumpy skin disease.Vol.1.No.l, Diseases of Animals. Paris: O.I.E. 

Disease Information. 

Body  M., Singh  K.P. , Hussain, M.H., Al-Rawahi A., Al-Maawali  M. ,Al-Lamki  K. and Al-

Habsy  S. (2012). Clinico-histopathological findings and PCR based diagnosis of lumpy 

skin disease in the Sultanate of Oman. Pak Vet J, 32: 206-210. 

Brenner, J; Haimovitz, M; Oron,E; Stram,Y; Fridgut, O; Bumbarov, V; Kuznetzova, L; Oved, 

Z; Waserman, A; Garazzi, S;  Perl, S;  Lahav, D;  Edery, N and Yadin, H. (2006). Lumpy 

skin disease (LSD) in a large dairy herd in Isreal. Israel J Vet Med, 61: 73-77.  

Carn, V.M and Kitching,  R.P (1995). The clinical response of cattle experimentally infected 

with lumpy skin disease (Neethling) virus. Arch Virol, 140: 503-513.  

Chihota, C.M; Rennie, L.F; Kitching, R.P; and Mellor, P.S. (2003). Attempted mechanical 

transmission of lumpy skin disease virus by biting insects. Med Vet Entomol, 17: 294-

300.  

Coetzer  J.A.W. (2004). Lumpy skin disease. In: Infectious Diseases of Livestock, Second 

Edition Coetzer J.A.W.& Justin R.C., eds. Oxford University Press, Cape Town, South 

Africa, 1268–1276. 

Czock D, Keller F, Rasche FM, Häussler U.( 2005). Pharmacokinetics and pharmacodynamics 

of systemically administered glucocorticoids. Clin Pharmacokinet, 44(1):61-98. 

Davies, F.G. 1991. Lumpy skin disease, an African capripox virus disease of cattle. Br. Vet. J., 

147:489-502.  

Davies, F.G. 1981. In Virus diseases of food animals, Vol. 2. London, Academic Press. 

Derakhshanfar A. and Mirzaei M. (2008). "Effect of Peganum harmala (wild rue) extract on 

experimental ovine malignant theileriosis: pathological and parasitological 

findings".Onderstepoort J Vet Res. 75 (1): 67–72.  

El-Neweshy  M.S., El-Shemey  T.M and Youssef  S.A. (2013). Pathologic and 

Immunohistochemical Findings of Natural Lumpy Skin Disease in Egyptian Cattle. Pak 

Vet J, 33(1): 60-64. 

Geering W.A., Forman A.J. and  Nunn  M.J. (1995). Exotic Diseases of Animals, Aust Gov 

Publishing Service, Canberra, p155-162. 

Greaves M.W. and Sabroe  R.A.(1998). ABC of allergies. Allergy and the skin. I--Urticaria. 

BMJ.;316(7138):1147-50. 

House, J.A. (1990). Lumpy Skin Disease. In Proceedings of the 93rd Annual Meeting of the 

United States Animal Health Association, Las Vegas, Nevada, 1989. pp.305-314. 

Irons  P. C., Tuppurainen  E. S.  and Venter E. H.  (2005). Excretion of lumpy skin disease 

virus in bull semen. Theriogenology. 63:1290–1297.  

Jaargang  H. V. and Mapham  P.H. (2008). Lumpy skin disease. Livestock Health and 

Production Review. Vol. 1:10 / www.cpdsolutions.co.za. 

Lambrou G.I., Vlahopoulos S., Papathanasiou C., Papanikolaou M., Karpusas M., Zoumakis 

E. and Tzortzatou-Stathopoulou F. (2009). Prednisolone exerts late mitogenic and 

biphasic effects on resistant acute lymphoblastic leukemia cells: Relation to early gene 

expression. Leuk Res. 

Lindsay S. and Thomas E. (2013). Lumpy-skin disease: A disease of socio-economic 

importance. Agriculture, Forestry and Fisheries P.1-6. www.daff.gov.za/publications. 

Miura M., Tamame T., Naganuma T., Chinen S., Matsuoka M., and Ohki H. (2011). Steroid 

pulse therapy for Kawasaki disease unresponsive to additional immunoglobulin therapy. 

Paediatrics & Child Health. 16(8), 479-84.  

Morris  J.P.A.(1930): Pseudo-urticaria. Northern Rhodesia. Depart of Animal Health, Annual 

Report , p. 12.  

http://www.eajournals.org/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9552957
http://www.cpdsolutions.co.za/
http://www.daff.gov.za/publications


International Journal of Micro Biology, Genetics and Monocular Biology Research 

Vol.2, No.1, pp.1-9, February 2016 

___Published by European Centre for Research Training and Development UK (www.eajournals.org) 

9 

Osuagwuh  U. I., Bagla  V., Venter  E. H. , Annandale  C. H.  and Irons P. C. (2007). Absence 

of lumpy skin disease virus in semen of vaccinated bulls following vaccination and 

subsequent experimental infection. Vaccine. 25: 2238–2243. 

Rang  H.P. , Dale M.M., Ritter J.M. and Moore P.K. (2003).  The pituitary and the adrenal 

Cortex  Hunter l. editor. Pharmacology. 5th ed. London: Churchill Livingstone;. 413, 

415. 

Shimshony A. (1989). Proceedings of the 93rd Annual Meeting of the United States Animal 

Health Association. P. 334.  

Tuppurainen  E., Stoltsz W., Troskie M.,Wallace  D.B. Oura C., Mellor P.S. , Coetzer  J. and 

Venter E.H. (2011). A potential role for ixodid (hard) tick vectors in the transmission of 

lumpy skin disease virus in cattle. Transbound Emerg Dis, 58: 93-104.  

Tuppurainen  S., Venter  E. and Coetzer  J. (2005). The detection of lumpy skin disease virus 

in samples of experimentally infected cattle using different diagnostic techniques. 

Onderstepoort J Vet Res, 72:153–164.  

Tuppurainen E. and Oura C. (2012). Review: Lumpy skin disease: An emerging threat to 

Europe, the Middle East and Asia.Transbound Emerg Dis, 59: 40-48. 

Yeruham  I., Nir  O., Braverman  Y., Davidson  M., Grinstein  H. and Zamir O. (1995). Spread 

of lumpy skin disease in Israel dairy herds. Vet Rec, 137: 91-93.  

http://www.eajournals.org/

