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Abstract 

The present study was conducted on cattle of some areas related to Wasit province during the period of May 

2015 to July 2016, and included 536 animals of different ages, both sexes and of local and cross breeds, which 

examined clinically by manual skin palpation, and then submitted for collection of venous blood samples for 

serological testing by indirect-ELISA. The overall prevalence was 21.83% clinically and 36.19% serologically. 

Among of 117 (21.83%) cattle were positive by clinical examination, the seropositives by indirect-ELISA were 

115 (21.46%) ones. Regarding to season factor, a higher increasing of warble infestations was reported at April 

month (58.49%), whereas the highest seroprevalence were detected at December month (69.05%). Relating to 

age factor, the high incidence rates of hypodermosis were noticed clinically in younger cattle (1-3 years), 

(33.22%); while serologically, it’s more prevalent in older cattle (6 years), (73.81%). On sex factor base, the 

significant increasing (P0.05) of warbles infestation was reported in females (24.04% and 39.23%) more than 

males (11.58% and 22.11%) by both clinical and serological tests, respectively. In breed factor, the clinical 

examination was revealed on a high morbidity rate of infestation in local-breed (33.48%) in comparison to cross-

breed (13.27%); while serologically, the high levels of specific anti- hypodermosis antibodies were reported in 

both, local (35.68%) and cross (36.57%), breeds without significant differences (P0.05). 
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Introduction  

Cattle hypodermosis is a myiasis parasitic disease caused by larvae of Hypoderma bovis and 

Hypoderma lineatum (Diptera: Oestridae), which characterized by presence of warbles 

(grubs) under the skin of infested animal (1). Among most parasitic diseases, Hypoderma spp. 

are representing a major problem to the livestock, which affecting on wild and domesticated 

animals as cattle, sheep and goats as well as in humans (accidently) (2). In frequent, cattle are 

sustaining different types of conditions as wounds and food contamination that appears to 

provide a suitable entrance for maggot particularly in open field (3). Although, the control 

measures against bovine hypodermosis are focused, mainly, on administration of effective 

broad spectrum macrocyclic lactone compounds (as avermectins and milbemycins); the flies 

continue to infest the cattle in all continents of the northern hemisphere like Asia, Northern 

Africa, Europe and North America (4, 5). Hypoderma spp. can be inducing, if not treated 

early, high economic losses by reducing the nutritive value of cattle carcasses for human 

consumption, damaging of infested animal hides, increasing the meat trim and reducing of 

milk production (6, 7). 

In past, cattle grub was detected entirely in relied either on palpation of the warbles on the 

back and flank regions or through the visual examination of carcasses in slaughterhouses, and 

in both methods, the infestations were diagnosed at very late stage when most of the damage 
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has already been done (8, 9). However, the early sensitive and reliable diagnosis is required 

through detection of specific antibodies against first instars (L1) at the beginning of migratory 

phase, which allowing for systemic treatment and to reduce the losses associated with this 

disease (10). Hence, the immunological techniques such as the enzyme-linked immunosorbent 

assay (ELISA) have been developed, modified and used widely in last twenty years in several 

countries (11). The enzyme of collagenase hypodermin C, which secreted by the first instars 

(L1) during their migration within the host, is considered a useful diagnostic antigen for 

detection of specific antibodies that start to appear usually within 4-8 weeks after infestation 

during the migration of L1 and persist positives for 3-4 months post-emergence of L3 (12). 

The main advantage of ELISA’s kit that depended on this enzyme, as antigen, is that 

detecting the presence of active infestations in sera of previously infested cattle as earlier as 6 

weeks after infestation; whereas, the cross-reaction between both Hypoderma spp. (bovis and 

lineatum), still the main disadvantage of this kit (6, 13). 

This study was designed for determining the prevalence of bovine hypodrmosis, clinically, by 

the manual palpation for detection of the dermal grubs and, serologically, through detection of 

specific antibodies in sera by indirect ELISA. Also, the study discussed the association of the 

positive samples to some epidemiological factors such as the season, age, sex, and breed. 

Material and method 

Ethical approval and study animals 

This study was licensed by the Scientific Committee of Department of Internal and Preventive 

Veterinary Medicine in the College of Veterinary Medicine (University of Wasit / Wasit), and 

carried out across a number of areas in Wasit province during the period of May 2015 to June 

2016, and included a totally of 536 cattle. The animals were examined, clinically, through the 

manual palpation of the back and hides, and then, submitted for 5 ml of jugular venous blood 

sample collection into an EDTA vacutainer tubes (AFMA, Jordan). The blood samples were 

centrifuged at 4000 rpm / 15 minutes and the sera were packaged into numbered 1 ml 

eppendorf microtubes (China), and kept at 20C until used (14). Also, the cattle owners were 

questioned for obtaining of the main data that related to study’s epidemiological factors, and 

divided into 12 monthly age groups, three age groups (1 - 3, 3 - 5 years and  5 years), two 

sex groups (females and males) and two breed groups (local and cross-breed).  

Serological testing  

Indirect enzyme-linked immunosorbent assay (ELISA) kit (Institut POURQUIER, France) 

was used in this study for detection of specific antibodies against bovine hypodermosis (H. 

bovis and H. lineatum). According to manufacturer instruction, the sera samples were tested 

and the optical densities were read at an optical density (OD) of 450 nm using the microplate 

ELISA reader (Bio Tek-USA), and the results were considered validated where the positive 

control had 0.350 minimal mean OD, and 3.5 minimal OD ratio between positive and 

negative controls. The samples seropositivity (S/P) were calculated by using the formula (S/P 

= 100  OD Sample – OD Negative Control / OD Positive Control – OD Negative control) and the results were 

interpreted as following: if the S/P  45%, this mean that the sample is negative, where, if the 

S/P  55, this mean that the sample is positive. 
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Statistical analysis  

To detect the significant differences (P0.05) between the positive cattle clinically and 

serologically, and among the different epidemiological factors (season, age, sex and breed), 

the Chi-square (x2) test was applied by using of a computerized Microsoft Office Excel 

(2007) and IBM/SPSS (v23) programs (15). 

Results  

Out of 536 cattle, the clinical examination of skin for detection of hypodermosis grubs 

showed that 117 (21.83%) of cattle were positives, while the serological ELISA test was 

revealed on 194 (36.19%) seropositive cattle (Table 1). 

Table (1): Results of clinical and serological diagnosis of hypodermosis in 536 cattle 

Total No. Test  Positives Negatives 

536 Clinical examination 117 (21.83 %) B 419 (78.17%) 

ELISA 194 (36.19%) A 342 (63.81%) 

Variation in small letters, vertically, referred to significant differences at level of P0.05 

The cross-classification results for clinical and serological identification of bovine 

hypodermosis were discussed in (Table 5) that revealed on 115 (21.46%) and 340 (63.43%) of 

cattle were, respectively, positives and negatives by both test; whereas, 2 (0.37 %) of cattle 

were positives, clinically, and negatives, serologically; and 79 (14.74%) of cattle were 

negatives, clinically, and positives, serologically.  

Table (2): Cross – classification results of clinical and serological tests in 536 cattle  

 Clinical examination  

ELISA  Positives Negatives Total No. 

Seropositive 115 (21.46%) Aa  79 (14.74%) Bb 194 (36.19%) 

Seronegative 2 (0.37%) Bb 340 (63.43%) Aa 342 (63.81%) 

Total No. 117 (21.83 %) 419 (78.17%) 536  

Variation in large and small letters, horizontally and vertically, refers to 

significant differences at level of P0.05 

Association of positive results to epidemiological risk factors; season, age, sex and breed 

were discussed among the clinical and serological positive results (Table 3).  

Table (3): Prevalence of bovine hypodermosis among the epidemiological factors 

Risk Factors Groups Total No. Clinical P+ Serological P+ 

 

 

 

 

 

 

January  

February 

March 

39 

42 

54 

14 (35.9%) c 

18 (42.86%) b 

25 (46.3%) b 

24 (61.54%) b 

17 (40.48%) d 

8 (14.81%) 
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Season 

April 

May 

June 

July 

August 

September 

October 

November 

December 

53 

62 

29 

40 

43 

41 

43 

48 

42 

31 (58.49%) a 

13 (20.97%)  

3 (10.34%)  

2 (5%)  

0 (0%)  

0 (0%)  

0 (0%)  

4 (8.33%)  

7 (16.67%)  

9 (16.98%)  

17 (27.42%)  

6 (20.69%)  

11 (27.5%)  

13 (30.23%)  

15 (36.59%)  

19 (44.19%) d 

26 (54.17%) c 

29 (69.05%) a 

2 Age 

(Year) 

1-3 

 3 - 6 

 6  

283 

169 

84 

94 (33.22%) a 

18 (10.65%) b 

5 (5.95%) c 

47 (16.61%) c 

85 (50.3%) b 

62 (73.81%) a 

3 Sex Female 

Male 

441 

95 

106 (24.04%) a 

11 (11.58%) b 

173 (39.23%) a 

21 (22.11%) b 

4 Breed  Local-breed 

Cross-breed 

227 

309 

76 (33.48%) a 

41 (13.27%) b 

81 (35.68%) b 

113 (36.57%) b 

Variation in small letters, vertically refers to significant differences at level of P0.05 

In season factor, the highest prevalence of bovine hypodermosis by clinical examination was 

reported at April (58.49%) and March (46.3%) with absence of grubs detection during 3 

months (August, September and October), (Figure1-A); whereas, the highest prevalence of 

anti-Hypoderma antibodies by serology were showed at December (69.05%) and January 

(61.54%), and the lowest at March (14.81%) and April (16.98%), (Figure1-B). Based on age 

factor, the highest prevalence of infection was detected, clinically (Figure 2-A), in a group of 

1-3 years (33.22%); and serologically (Figure2-B), in a group of 6 years (73.81%). In sex 

factor, the bovine hypodermosis in females, (24.04%) and (39.23%), was more than showed 

in males, (11.58%) and (22.11%); clinically (Figure 3-A) and serologically (Figure 3-B), 

respectively. Among breed factor, the local-breed reported a high prevalence (33.48%) in 

comparison with cross-breed, (Figure4-A); whereas serologically, the significant differences 

does not reported between both local-breed (35.68%) and cross-breed (36.57%), (Figure 4-B). 
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Figure (1-A): Clinical prevalence of bovine 

hypodermosis among season factor  

 
Figure (1-B): Serological prevalence of bovine 

hypodermosis among season factor  

 

Figure (2-B): Serological prevalence of 

bovine hypodermosis among age factor  
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Figure (2-A): Clinical prevalence of 

bovine hypodermosis among age factor  
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Figure (3-A): Clinical prevalence of 

bovine hypodermosis among sex factor  

 

Figure (3-B): Serological prevalence of 

bovine hypodermosis among sex factor  
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Discussion 

In live cattle, the diagnosis of hypodermosis can be achieved either by direct clinical detection 

of warbles during a period of several weeks post-infestation when the 2nd and 3rd larval stages 

are persist as skin grubs on animal’s back and/or hides, or by using of indirect serological 

techniques to detect the specific anti-Hypoderma antibodies in a period of 4-8 weeks post-

infestation when the 1st larval stage migrates within the animal’s tissue (16, 17). In this study, 

the results reported that 21.83% and 36.19% of overall examined cattle were positives 

clinically and serologically, respectively. Bovine hypodermosis is quit widespread in several 

regions in Iraq, and the average of infestation rate could reach 22.21% by clinical examination 

(18) and 52.31% by serological indirect-ELISA (19). In fact, although the using of 

chemotherapy against adult fly and first larval stage could reduce the economic impacts of 

hypodermosis, significantly, and even eradicate the disease from large areas as demonstrated 

in several studies, it’s still spread in poor socioeconomic settings, mainly, in Asiatic countries 

where the routine treatment are not carried out (20). Worldwide, the clinical prevalence of 

bovine hypodermosis was 40.17% in China (6), 59.9% in Ethiopia (21), 14.71% in Iran (22), 

23.5-35.5% in Pakistan (23), 16.21% in Romania (9) and 18.2% Spain (24); whereas, the 

serological prevalence was 38.6-41.3% in Albania (1), 38.6% in Turkey (25), 49.8% in 

Algeria and 49.5% in Morocco (26). Hence, the wide and large variation in prevalence of 

bovine hypodermosis that seen among herds, regions and countries, might be attributed to the 

type of applied diagnostic methods, using of insecticide, husbandry management, host 

sensitivity and breed, and differences in environmental conditions that inter-penetrate the life 

cycle of Hypoderma parasite such as wind velocity, rainfall, season, humidity, temperature 

and the topographical nature of region (18, 27).  

However, the positive correlation between circulating antibody levels and the warble burdens 

at different time points throughout the course of infection, confirmed the usefulness of ELISA 

in large sero-epidemiological hypodermosis surveys, especially, in regions where the 

infestation is unknown. Nonetheless, the differences between the clinical and serological 

obtained results could be explained by the recent destruction of migrating larvae in some 

animals, persistence of parasite residuals that act as antigens resulting in positive reactions, or 

Figure (4-A): Clinical prevalence of 

bovine hypodermosis among breed factor  
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Figure (4-A): Clinical prevalence of bovine 

hypodermosis among breed factor  
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due to the continual concurrent exposures without actual infestation especially in old age 

cattle (11, 28).  

In this study, the high prevalence of warbles was noticed, clinically, from January to April, 

reached the peak at April, and absence during August, September and October months; 

whereas serologically, the seropositive prevalence was among all months of the year and the 

high prevalence was showed during the months of October to February, which reached the 

peak at December. As reported by several studies, the high titer of antibodies was occurred 

during the migratory phase of L1 Hypoderma, where the skin damage had not yet and 

represented the optimal period for collection of sera and diagnosis of infestation, then for 

treating of infested animals (29, 30).  

Regarding to age factor, the higher incidence of warbles was detected clinically in a group of 

younger cattle (1-3 years); while serologically, it’s more prevalence in a group of old age 

cattle ( 6 years). The lower prevalence rate of grubs in old age cattle might be due to the fact 

that their skin are too hard and thick for larval penetration or due to the development of high 

immunity as a result of previous infestations (31). The persistence of live or dead larvae with 

persistence of granulomatous reaction around them in subcutaneous tissues could indicate the 

development of immunity that play an important role in reducing or fighting of larval 

migration and increasing of host resistance (32). It has been evaluated that the repeated 

exposure to larval antigens can result in progressing of acquired immunity against bovine 

hypodermosis, and this immunity is depending on host’s age, severity of previous exposures 

and the number of invaded larvae (33).  

Based on sex factor, the study showed that the bovine hypodermosis was more prevalent in 

females than males by both clinical and serological examinations with significant differences 

(P0.05). These results were in agreement with those reported by (19, 31) and disagreement 

with (18, 30). In field conditions and during the season of fly activity, the wounds were very 

prone to be occurred in the shoulder areas, vulva and navel, and the females appeared to be 

more frequent affected than males (34, 35). In fact, cows are received generally a less-

required attentions than bulls that kept in stables, and pastured in semi extensive or extensive 

management systems (26, 36). 

Relating to breed factor, although the clinical results showed a high significant prevalence of 

hypodermosis in a group of local-breed when compared to a group of cross-breed; it’s not 

detected serologically, (P0.05). These results might because of local breeds were more 

sensitive for hypodermosis than cross-breed, frequent exposures for sources of infestation, 

pastured in inappropriate conditions and not received the required level of protection or 

therapy (11, 25). 

Conclusion 

This study was the first one compared between clinical and serological detection of 

Hypoderma infestation in cattle, which demonstrated significant reliability of serological test 

when compared to clinical detection of warbles. Additionlly, this study found that the 

prevalence of bovine hypodermosis might be changed obviously during different seasons as 

well as between different ages, sexes and breeds. However, furthermore studies using of 
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serological and molecular assays can provide a basic epidemiological data about the actual 

incidence of parasite.  
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