
		
			Research Article

		

		
			Occurrence, Risk Assessment and Wound Healing Approach of Myiasis in Cattle and Goat in Chittagong, Bangladesh

		

		
			Md. Samun Sarker1*, Arup Sen1, Md. Ahaduzzaman2, Md. Abu Sayeed2, Zamila Bueaza Bupasha1, Jannatul Ferdous3, Shumaila Manzoor4, Nasir Uddin5

		

		
			1Department of Microbiology and Veterinary Public Health; 2Department of Medicine and Surgery; 3Department of Genetics and Animal Breeding, Chittagong Veterinary and Animal Sciences University (CVASU), Bangladesh; 4National Veterinary Laboratory, Park road, Islamabad, Pakistan; Program officer, 5Wild Team, Bangladesh.

		

		
			Abstract | The present study was conducted to determine the clinical prevalence of myiasis in cattle and goats at three veterinary hospitals of Chittagong and Cox’s Bazar district, Bangladesh. During the study period overall 2270 cases were observed of which 91 cattle and goats were affected with myiasis. The disease was diagnosed by their clinical history and signs. By using a structured questionnaire several factors like rearing system, species, breed, age, sex and predisposing factors, body part affected and antimicrobials used to treat myiasis wound of each individual case were recorded and subsequently analyzed. The overall proportionate prevalence of myiasis was 4.09% of which 1.67% (n=38) in cattle and 2.42% (n=55) in goat whereas proportionate prevalence in Patiya, Ruma and SAQTVH was 5.52% (N=670), 3.65% (N=1150) and 2.55% (N=550). Younger goat less than 1 year of age had 34 (71.4%) prevalence along with a semi-intensive rearing system 38 (69.09%) showed significantly highest infestation rate. In case of cattle the highest prevalence was found in cross breed 18 (56.2%) but 23 (41.82%) in case of Jamunapari breed of goat. Frequency of myiasis was higher in the vagina (13.99%) than other body regions and the most common predisposing factors were diarrhoea (17%), parturition (12%) and omphalitis (15%). Hematological parameters revealed that eosinophils were the predominated circulation cells. During the treatment of myiasis wound of cattle and goats penicillin and streptomycin combination was used in maximum 38 (40.86%) cases. These findings bring out the wound healing approach, management and treatment of myiasis in cattle and goat within different topography in Chittagong, Bangladesh. 
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			Introduction

			Myiasis is the invasion of any part of the body by the Diptera flies larvae that grow inside the host while feeding on its tissue or body fluids (Nazani et al., 2011). In more specifically Zumpt (1965) defined Myiasis as “the infestation of live vertebrate animals with dipterous larvae, which at least for a certain period, feed on the host’s dead or living tissues, liquid body substances, or ingested food”. In general livestock population may be infected by many infectious and parasitic diseases of which myiasis is one of the most familiar arthropod infested disease. Virtually flies that caused myiasis belong to the Calliphoridae, Sarcophagidae, Hypodermatidae, Oestridae and Gasterophilidae families (Serra-Freire and Mello, 2006). The disease is worldwide distributed and affects numerous animal species including human. Among the animal species the most frequent host for myiasis are cattle and goat (46.4%) followed by dogs (15.3%), humans (14.7%), pigs (6%), horses (4%) and sheep (1%) (Berm´udez et al., 2007). It is important to realize ruminants frequently sustain different types of wounds and it appears from the clinical impression that a good percentage of these wounds are complicated with maggot infestation. This problem in cattle and goat is more in the field condition, particularly in the season of fly prevalence (Juyena et al., 2014). Of course myiasis still remains as an unresolved problem for animal health and production in terms of severe economic losses to the livestock industry in not only developing countries but also developed territories (Otranto and Colwell, 2008).

			Moreover, report of economic losses in leather industries of Iran shown devaluation of goat hides by warble fly myiasis infestation about 95,800 US$ per year (Shemshadi et al., 2014). The diagnostic investigation is not so easy due to etiology of the disease itself, which can sometimes be caused by several dipterans agents, giving rise to various pathological processes, which might lead to incomplete registration of a case (McGarry, 2014). Thereupon field diagnosis is usually made on the basis of wound history, close examination of the wound, characteristic odor and brownish exudation from the wound and demonstration of maggots. The therapeutic approaches mainly comprise dressing of wounds with tincture of iodine, oil of turpentine or other antibacterial or vermicide agents.

			Additionally, there has been seldom reported on the clinical management of myiasis in cattle and goat in Chittagong region of Bangladesh. Considering the facts this study was conducted to estimate the proportionate prevalence, distribution of affected body part, hematological parameters and antimicrobial drug used to cure the wound following the exclusion of maggot from the wound in cattle and goats.

			Materials and Methods

			Study Design 

			Three months long (February-April, 2014) cross sectional studied was conducted at random selected Ramu upazila veterinary hospital of Cox’s Bazaar district and S.A. Quadery teaching veterinary hospital (SAQTVH) and Patiya upazila veterinary hospital of Chittagong district, Bangladesh. Clinical myiasis cases of cattle and goats were studied over the study period. 

			Data Collection

			Rearing system, species, breed, age and sex of each individual case were recorded in structural questionnaire. Cases were diagnosed on clinical signs of developed wound infested with maggots and affected regions of each individual case were noted together with drugs prescribed for the management of myiasis wound. 

			Evaluation of Blood Parameters

			Hematological analysis of a sample was performed on an autohemolyzer within 24 hours of collection of a blood sample in the Department of Physiology, Biochemistry and Pharmacology at Chittagong Veterinary and Animal Sciences University (CVASU), Bangladesh, according to the biochemical analyzer manual (Humalyzer 3000, GermanyR). In total blood was collected from 10 myiasis-goats whose hematological parameters were compared with the reference values.

			Data Analysis

			Data were entered into Microsoft office excel-2007, USA and then exported to STATA version-13 (STATA Corporation, College Station, Texas, USA) for statistical analysis. Descriptive analysis was performed on the data of myiasis in relation to different factors. Descriptive analysis was also carried out on the data of myiasis affected regions, hematological parameters and drugs prescribed. Results are presented as frequency and percentage of myiasis against each category of factors. The level of significance was set at p ≤ 0.05.

			Results

			Proportionate Prevalence of Maggot Infesta-tion

			Proportionate prevalence of myiasis in the total population was 4.09% (N=2270), whereas in Patiya, Ruma and SAQTVH it was 5.52% (N=670), 3.65% (N=1150)

			Table 1: Proportionate prevalence of myiasis in cattle and goats at SAQTVH and Patiya of Chittagong district and Ruma upazila veterinary hospital of Cox’s Bazaar district of Bangladesh 
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			and 2.55% (N=550), respectively. The overall proportionate prevalence in cattle and goat was 1.67% (n=38) and 2.42% (n=55). In Potiya proportionate prevalence of myiasis in cattle was 0.70% (N=2270) and 0.93% (N=2270) in goat. On the other hand In Ramu 0.22% (N=550) and 1.64 (N=550) in cattle and goat respectively. Finally, in SAQTVH, it was 1.52 (N=1050) in cattle and 2.48 (N=1050) in goat (Table 1). 
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			Figure 1: Major diseases that predisposes maggot infestation in cattle and goats

			Frequency of Myiasis According to Variables

			Prevalence of myiasis in cattle in both intensive (50%) and semi intensive system (50%) was equal. No significant difference was observed in prevalence between breed, age and sex of cattle. In case of goats, myiasis was significantly higher in semi intensively reared goats than those reared in intensive farming systems (p≤0.05). The age of the animal showed that the younger goats less than one year of age had significantly higher prevalence rate than the goats older than one year (p≤0.05). But breed and sex of the animal did not shown significant difference in the prevalence of myiasis (Table 2). 

			Diseases that Predispose the Occurrence of Myiasis

			Major diseases or their conditions found positive for inclined to the cattle and goats for maggot infestation were diarrhea (18.28%), omphalitis (16.13%), castration (9.68%), parturition (12.90%), Foot and mouth disease (FMD) (9.68%), contagious ecthyma (9.68%), dog biting (7.52%) and different type of injury (16.13%) (Figure 1). 

			Affection of Body Parts by Myiasis	

			Total 93 cases were recorded of which maggot infestation was found in the vagina (13), tail (12), umbilicus (11), inter digital space (10), inguinal region (8), mouth (8), ear (7), mammary gland (6), scrotum (6), base of horn (4), penis (4) and shoulder (4) (Table 3). 

			Hematological Parameters of Myiasis Affected Goats

			The total erythrocyte count was 12.52±0.67 million per cubic milliliter whereas the packed cell volume (PCV) and hemoglobin (Hb) was 25.44±0.71% and 8.8±0.30 gram percent respectively. Total leukocyte count (TLC) was found 10.73±0.77 thousand per cubic milliliter of blood besides the neutrophil, eosinophil, basophile, lymphocyte and monocyte counts was 37±2.27, 18.67±1.34, 0.33±0.23, 40±2.65 and 4.22±0.92 respectively (Figure 2). 

			Treatment of Myiasis Wound

			Myiasis was managed by removing the maggots with the application of oil of turpentine. In addition, a wide range of antimicrobial drugs was used to prevent secondary infection

			Table 2: Frequency distribution of myiasis according to rearing system, breed, age and sex of the cattle and goats n (%)
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			Table 3: Body part affected by maggot infestation during the study period in cattle and goats
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			A, Mouth; B, Ear; C, Vagina; D, Tail; E, Umbilicus; F, Penis; G, Scrotum; H, Inter digital space; I, Horn; J, Inguinal region; K, Shoulder; L, Mammary gland

			during the wound healing process. Significant variation was found to select the antimicrobial agents (p≤0.05). In general penicillin and streptomycin combination was the most frequent (40.86%) used drug followed by Oxytetracycline (29.03%), amoxicillin (19.35) and ciprofloxacin (10.76%) (Table 4). 
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			Figure 2: Different blood parameter values of maggot wounded goats (Goatlink, 2009)

			Table 4: Frequency distribution of antimicrobial drug prescribed against secondary bacterial infection in clinical myiasis 
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			Discussion

			Presence of fly larvae in animal body could reflect a present exposure to the disease myiasis. In this study, ninety three myiasis cases were observed in which proportionate prevalence of myiasis in cattle and goat was 1.67% and 2.42%, whereas, Berm´udez (2007) recorded the most infested (46.4%) host for myiasis were cattle and goat. Alahmed (2004) reported 3% out of 3129 in Italy and 2% out of 3712 cases in Riyadh Region, respectively. However, higher prevalence rate than the present study was reported that are 14.71% among 1964 cases in southeastern part of Iran (Radfar and Hajmohammadi, 2012), 13.1% out of 1998 in South Iran (Shoorijeh et al., 2011), 59.9% out of 554 in Ethiopia (Gebremedhin, 2011), 40.3% out of 387 in north-eastern part of Turkey (Arslan et al., 2008), 31.9% out of 1276 cases in Turkey (Kara et al., 2005), 24% out of 520 in northern Jordan (Abo-Shehada et al., 2003) and 35.68% among 1303 cases in northern Mediterranean region of France (Dorchies et al., 2000). 

			It was pragmatic that cross breed cattle were frequently infested with myiasis than the Red Chittagong and local breed. Similarly, Kara et al. (2005) illustrated as infestation rates of fly larvae was lower in native cattle. On contrary significant variation in prevalence was not found in different goat breed. However, Imtiaz et al. (2014) reported that cross breeds (34.2%) goats were mostly infected by maggot of a fly. 

			The infection rate was insignificantly higher in cattle more than one year of age than the lower age group, unlike goats where prevalence was higher in the younger group than the older. Kara et al. (2005) said the intensity of the infestation decreased with the age of cattle then again Arslan et al. (2008) stating that infestation rate up to 1-years-old was 30.0%, 1 to 3 years-old 40.0% and older than 3 years old was 52.4% in cattle. The findings of this research are in line with the findings of Paredes-Esquivel et al. (2012), prevalence in lambs younger than 4 months was significantly more affected than the other age group by the same token Alem et al., (2010) found a prevalence of O. ovis in small ruminants of less than 1 year of age was significantly higher than those with greater than 1 year of age.

			In this study, there was not any significance influenced by sex of cattle and goats. In like manner infection rate in both sexes were also mentioned by different studies (Gebremedhin, 2011; Scholtz et al., 2011; Shoorijeh et al., 2011; Abo-Shehada et al., 2003). While, Radfar and Hajmohammadi (2012) found that female goats were more significantly affected in comparison to male goats. However, in several studies more cases of myiasis were reported in male than the female animals (Kara et al., 2005; El-Rahman, 2010; Orfanou et al., 2011). 

			The study exposed that, the frequency of maggot infestation was higher in vagina other more common sites of myiasis recorded were tail, umbilicus and inter-digital space of the hoof. Rahman et al. (2009) explained myiasis occurred in the navel area of newborn calves (27%), vulva region of recently calved cows (20%), in the shoulder region (20%) and in wounds in between the claws. Duro et al. (2007) also reported that umbilical myiasis is well-recognized in animals. Rahman et al. (2009) found myiasis wounds in the umbilicus, vagina, scrotum and shoulder area with cattle at the Veterinary Clinic, Bangladesh Agricultural University, Mymensingh; Gaglio et al. (2011) reported three cases of genital myiasis occurred where the wound in vulva of a goat, scrotum of a ram in Italy.

			Maggot wound is believed to sterile until maggot is not removed. Ordinarily the microorganisms associated with myiasis are Staphylococcus spp. (Islam et al., 2015) and tetanus in young kids is common in post myiasis patient if infected with Clostridium tetani predispose by unhygienic management and inappropriate use of antimicrobials (Ahaduzzaman, 2015). It was observed that, in all cases of ruminants oil of turpentine was used as a maggot repellent. Several antimicrobial drugs were also used to prevent secondary infection. Overall the drugs of β Lactam and the aminoglycoside combined group were used more frequently than other categories of drugs this may be due to convenient availability, price and broad spectrum efficacy of this drug. However, the selection of an aminoglycoside (gentamicin) or fluoroquinolones drug like ciprofloxacin may be an alternative option to check the infection related to multi-drug resistance bacteria from environmental contamination (Ahaduzzaman et al., 2014; Hassan et al., 2014).

			Conclusion	

			From current study, it may be concluded that overall prevalence of myiasis in the total population was 4.09% (N=2270). It was observed that both males and females were affected without significant variation. Frequency of maggot infestation was higher in vagina in both cattle and goat. The drugs of streptomycin and penicillin combination were used more frequently to prevent secondary infection. So, proper care during the risk factors control and hygienic management can minimize the infestation level.
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Abstract | The present study was conducted to determine the clinical prevalence of myiasis in cattle and goats at
three veterinary hospitals of Chittagong and Cox’s Bazar district, Bangladesh. During the study period overall 2270
cases were observed of which 91 cattle and goats were affected with myiasis. The disease was diagnosed by their clinical
history and signs. By using a structured questionnaire several factors like rearing system, species, breed, age, sex and
predisposing factors, body part affected and antimicrobials used to treat myiasis wound of each individual case were
recorded and subsequently analyzed. The overall proportionate prevalence of myiasis was 4.09% of which 1.67% (n=38)
in cattle and 2.42% (n=55) in goat whereas proportionate prevalence in Patiya, Ruma and SAQTVH was 5.52%
(N=670), 3.65% (N=1150) and 2.55% (N=550). Younger goat less than 1 year of age had 34 (71.4%) prevalence along
with a semi-intensive rearing system 38 (69.09%) showed significantly highest infestation rate. In case of cattle the
highest prevalence was found in cross breed 18 (56.2%) but 23 (41.82%) in case of Jamunapari breed of goat. Frequency
of myiasis was higher in the vagina (13.99%) than other body regions and the most common predisposing factors were
diarrhoea (17%), parturition (12%) and ompbhalitis (15%). Hematological parameters revealed that eosinophils were
the predominated circulation cells. During the treatment of myiasis wound of cattle and goats penicillin and strepto-
mycin combination was used in maximum 38 (40.86%) cases. These findings bring out the wound healing approach,
management and treatment of myiasis in cattle and goat within different topography in Chittagong, Bangladesh.
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NTRODUCTION

yiasis is the invasion of any part of the body by the

Diptera flies larvae that grow inside the host while
feeding on its tissue or body fluids (Nazani et al., 2011).
In more specifically Zumpt (1965) defined Myiasis as “the
infestation of live vertebrate animals with dipterous larvae,
which at least for a certain period, feed on the host’s dead
or living tissues, liquid body substances, or ingested food”.
In general livestock population may be infected by many

infectious and parasitic diseases of which myiasis is one
of the most familiar arthropod infested disease. Virtually
flies that caused myiasis belong to the Calliphoridae, Sar-
cophagidae, Hypodermatidae, Oestridae and Gasterophil-
idae families (Serra-Freire and Mello, 2006). The disease is
worldwide distributed and affects numerous animal species
including human. Among the animal species the most fre-
quent host for myiasis are cattle and goat (46.4%) followed
by dogs (15.3%), humans (14.7%), pigs (6%), horses (4%)
and sheep (1%) (Berm ‘udez et al., 2007). It is important
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