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The Relationship Between Otodectes cynotis Infestation and Hepatorenal Biochemical Changes in Domestic Cats: An Epidemiological Study in Nasiriyah, Iraq


Abstract:
    Background: Otodectes cynotis is a common ear mite in domestic cats, causing otitis externa and potentially affecting systemic health, including liver and kidney function. Prevalence varies with age, sex, density, litter type, and location. Aim: To determine the prevalence of O. cynotis in domestic cats in Nasiriyah city and assess associated hematological and biochemical changes. Materials and Methods: A total of 150 cats were examined between July 2025 and January 2026. Cats were captured using Havahart 1045 live traps. Ear swabs were microscopically examined for mite identification. Blood samples from the femoral vein were analyzed for liver enzymes (ALT, AST, ALP), total bilirubin, urea, creatinine, calcium, and potassium. Prevalence was evaluated according to sex, age, household density, litter type, and location using chi-square tests (P ≤ 0.05). Results: Overall prevalence was 60% (90/150). Infection was higher in females (63.3%) than males (36.7%), without a significant difference (P = 0.41). Age significantly affected prevalence, highest in cats 2 months-<1 year (80%) and lowest in ≥3 years (40%) (P < 0.001). Cats in households with >3 cats showed 100% infection, and garden soil litter had higher prevalence (75%) than commercial litter (42.8%) (P < 0.001). No geographic differences were observed. Biochemical analysis revealed significant elevations in liver enzymes, urea, creatinine, and total bilirubin in infected cats, varying by breed and sex. Potassium increased significantly in female Shirazi cats (P = 0.002). Conclusion: O. cynotis infestation is highly prevalent in Nasiriyah cats, especially in young and high-density households, and is associated with significant hepatic and renal alterations.
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1. Introduction
Otodectes cynotis is an ectoparasitic mite belonging to the genus Otodectes within the family Psoroptidae and is widely distributed worldwide. It is considered the primary causative agent of otodectic mange (ear mite infestation, otocariasis) in cats and dogs and is commonly detected in companion animals (Acar & Yipel, 2016; Yang & Huang, 2016). This mite is a surface-dwelling, non-burrowing parasite that primarily inhabits the external ear canal but may also infest other carnivores such as foxes and ferrets (Lefkaditis et al., 2021). O. cynotis is an obligate parasite that lives on the epithelial lining of the vertical and horizontal ear canal and feeds on epidermal debris and tissue fluids, making it a frequent cause of otitis externa in domestic animals (Wall & Shearer, 2001). Although infestation is more frequently reported in young cats, it also occurs in dogs, foxes, ferrets, and occasionally in humans (Scott et al., 2001; Lefkaditis et al., 2009; Chen et al., 2008; Beugnet et al., 2014).
The life cycle of the parasite occurs entirely within the ear canal and includes egg, larval, nymphal, and adult stages, usually completed within approximately three weeks. Transmission occurs mainly through direct physical contact between animals, especially between mothers and their offspring during the neonatal period. Consequently, infestation is highly prevalent among stray, neglected, and young animals and is considered one of the most common parasitic infestations in cats worldwide (Scott et al., 2001; Beck, 2021; Mullen & O’Connor, 2019). In carnivorous animals, infestation with O. cynotis is associated with various clinical manifestations, including otitis externa, ear discharge, pruritus, and dermatitis affecting the head, neck, and ears (Aydın et al., 2025). Infested animals commonly exhibit severe itching, head shaking, and scratching behavior, which may lead to skin lesions and secondary bacterial infections. In advanced cases, complications such as purulent inflammation, ear hemorrhage, and torticollis may occur, and lesions may extend to the facial region, neck, and limbs (Lefkaditis et al., 2021; Scott et al., 2001).
During ear examination other clinical signs are erythema, pruritus, and coffee-ground-like, a dark brown ceruminous tick exudate is a characteristic sign in the infested animals (Sotiraki et al., 2001). Although O. cynotis is widely distributed worldwide, most reports of infestations have focused primarily on cats and kittens. In some regions, such as India, epidemiological data remain scarce. Only a few cases have been documented, including the occurrence of O. cynotis in two dogs (Sivajothi & Reddy, 2016) and a recent report of infestation in a Persian cat from Hisar (Punia et al., 2021). In Iraq, the first report on the presence of O. cynotis in cats was recorded in Baghdad, where skin samples revealed infection in 3 out of 50 (6%) locally housed cats (Kallo, 2004). Subsequently, a study conducted in Fallujah examined 140 domestic cats of various ages presented to veterinary clinics and reported a prevalence of 51/140 (36.4%) (Hussein et al., 2024). A total of 150 cats of different ages and both sexes were examined in various areas of Babylon City between October 2024 and March 2025. Clinical and microscopic examinations showed that 91 cats (60.66%) were infested with O. cynotis (Al-Khafaji & Al-Musawi, 2025).
 More recently, Lefkaditis et al. (2021) documented a prevalence of 86/187 (46%) in domestic cats over a twelve-month period. Despite the widespread occurrence and clinical importance of O. cynotis infestation, most previous studies have primarily focused on its epidemiology, prevalence, and clinical manifestations. Information regarding the systemic impact of this parasite, particularly hematological and biochemical alterations in affected cats, remains limited. Understanding these alterations is essential for evaluating the physiological effects of infestation and improving diagnostic and therapeutic strategies. Therefore, the present study aimed to investigate some hematological and biochemical alterations associated with O. cynotis infestation in naturally infested cats.


2. Materials and Methods 
2.1 Collection of Mite’s
       In various parts of Nasiriyah city, Hayy Ur Martyrs' Area, Al-Shumoukh, and Al-Mansouriya, Aridu, AL-Fidaa.  AL-Salihiya and AL-Talaiya.July 2025 to January 2026, about 150 cats were examined.cats were caught using a special American-made Havahart 1045 trap (Figure1) designed to catch live animals without harming them. the tiny. Based on their morphological features, different stages of mites were discovered and gathered in particular containers. The taxonomic keys were used to identify the O. cynotis specimens based on a variety of morphological characteristics, including size and form (Taylor et al., 2016).

2.2 Preparation and Microscopic Examination and Hematological Examination
         Blood collection, laboratory testing, and parasitological sampling were among the steps in the methodology's sequential execution. First, a sterile cotton swab was used to take an ear sample from each cat. To gather ceruminous material, the swab was carefully placed into the external ear canal and rotated. The gathered material was spread out in a thin layer on a sanitized glass slide right away. A drop of mineral oil was occasionally added to improve the visibility of parasitic stages and keep the specimen from drying up. In order to identify different stages of mites, such as adults, nymphs, and eggs, the slides were inspected under a light microscope at several magnifications. The presence of any parasite stage was indicative of an infestation (Peregrine, 2007; Bowman, 2021). (Figure 2)
2.3 Blood Collection from Cats
        Following careful aseptic procedures, blood samples were drawn from the femoral vein and placed into sterile, firmly sealed glass containers. To maintain sample stability and stop deterioration, the samples were brought to the lab in a chilled container with ice packs. A centrifuge was used to separate the serum, and an automated chemistry analyzer was used to carefully isolate it for biochemical examination. To identify potential systemic effects of parasitic infestation on internal organs, the biochemical evaluation included measurements of liver function parameters such as alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), and total bilirubin, as well as kidney function tests such as urea and creatinine (Thrall et al., 2012; Kaneko et al., 2008).
         Additionally, an automated hematology analyzer was used to perform a complete blood count (CBC). Hemoglobin concentration, packed cell volume, erythrocyte indices, total and differential leukocyte counts, platelet counts, and red blood cell counts were all included in the analysis. The purpose of this examination was to assess overall health and identify any anemia, inflammatory response, or immunological reaction linked to infestation. For further statistical analysis and comparison between infected and non-infested animals, all laboratory results were documented (Weiss & Wardrop, 2010; Harvey, 2012). Blood is gently sucked using a 23–25 G needle on a tiny syringe that is inserted at a shallow angle pointed cranially (Figure1- 4). 

2.3 Statistical analysis
Data was analyzed using SPSS software (Version 25.0, IBM Corp., Armonk, NY, USA). The chi-square (χ²) test was used to assess associations between categorical variables. Results were expressed as frequencies and percentages. A p-value ≤ 0.05 was considered statistically significant.



















3.   Results:
3.1 Prevalence rate
    The data illustrated in Table (1) showed a significant difference between positive and negative cases. The overall prevalence of O. cynotis infestation among the examined cats was 60%. Out of 150 cats included in the study, 90 animals were positive (60%), while 60 cats were negative (40%).


3.2 Frequency of Clinical Signs
          The results presented in Table (2) indicate that clinical examination of the 90 cats infected with O. cynotis revealed intense itching and head shaking as the most prevalent signs, each observed in all infected animals (100%). Deep wounds behind the ears and neck, as well as coffee-colored waxy discharge, were recorded in 80 cats (88.8%), indicating significant local irritation and ear involvement. Mild infections detectable only by microscopic examination were found in 44 cats (44.4%), highlighting the occurrence of subclinical cases. Additional systemic or secondary manifestations included purulent otitis in 35 cats (38.9%), loss of appetite in 30 cats (33.3%), and weight loss in 25 cats (27.8%). These findings demonstrate that while certain clinical signs, such as intense itching and head shaking, are universal in O. cynotis infestation, other symptoms vary in frequency and severity among affected cats.


3.3 Stages of the O. cynotis life cycle
          Within the host's external auditory canal, O. cynotis eggs represent the initial stage of the parasite's life cycle. Their oval to elliptical shape and smooth, translucent surface make them easy to identify under optical microscopy. In order to evaluate morphological diversity, five egg samples were tested. The largest egg measured 200 μm in length and 110 μm in width, while the smallest egg was 180 μm in length and 100 μm in breadth, Figure) 8)
        The larvae O. Cynotis are tiny, white, six-legged creatures that are around 210 μm long and 240 μm wide. The mouthparts, including the chelicerae and palpal appendages, are located in the gnathosoma (capitulum), the anterior portion of the body. These features allow the mite to adhere securely to the surface of the epithelium and consume tissue fluids, wax, and epidermal detritus. There are four pairs of legs on the larvae, a The comparatively longer anterior legs serve as sensory appendages that aid in ear canal alignment and stimulus detection. The shorter rear legs are used mainly for attachment and movement. 
 
        The dorsal surface of the larvae mite is finely striated and covered with short setae that provide additional protection and facilitates camouflage within the ear debris Figure (9 a,b). The distinctive morphology of the male ear mite (O.cynotis), a superficial parasitic arthropod that mostly inhabits cats' external auditory canals, is seen in a microscopic view. With an oval-shaped idiosoma and fine transverse striations on the dorsal surface, the male's body, which is about 410 μm long and 290 μm wide, appears somewhat wrinkled. The front end of the gnathosoma is pierced and suited for feeding, making it comparative elys hort.
The male identified by its four pairs of legs, each of which ends in cup-shaped suckers. (pulvilli) attached to short, unsegmented pedicels, which facilitate firm attachment within the host’s ear canal. On the posterior ventral surface, the presence of copulatory suckers serves as the primary morphological trait distinguishing males from females, as the latter entirely lack these structures Fig (10 a.b).
An adult female specimen of the ear mite (O.cynotis) exhibits unique morphological traits that are crucial for identification when examined under light microscopy. The dorsal aspect of the oval dorsoventrally flattened female idiosoma is adorned with noticeable transverse striations. The short, anteriorly located gnathosoma is structurally suited for both sucking and piercing.
 
       There are four pairs of legs on the female. While the rear two pairs (third and fourth legs) grow into lengthy terminal setae rather than suckers, the anterior two pairs finish in cup-shaped suckers (pulvilli) attached to short, unsegmented pedicels. Because males have copulatory suckers on the posterior ventral surface in addition to suckers on all four pairs of legs, which are entirely lacking in females, this sexual dimorphism in leg morphology provides a trustworthy characteristic for sex identification. In females. Measurements obtained using an ocular micrometer lens indicate that the average female body length is approximately 430 μm, while the width is about 240 μm Fig (11a, b). Microscopical Results (Observation of Mating).

A mating event between a male and female O. cynotis mite was detected during the microscopic analysis of a sample taken from the external ear canal of an infected cat, as illustrated in Fig (5-12).


3.4 Prevalence of O. cynotis According to Sex
            The results obtained from the present study revealed the prevalence of O. cynotis infection among cats according to sex. Out of 91 female cats examined, 57 (63.3%) were found to be infected, while 33 out of 59 male cats (36.7%) tested positive. The overall prevalence in the population studied was 60% (90/150).

3.5 Prevalence of O. cynotis Infection According to Age
        The table (4) presents the prevalence of O. cynotis infection among cats according to different age groups. A total of 150 cats were examined, divided equally into three age categories. The highest infection rate was observed in young cats aged 2 months to <1 year, with 40 out of 50 cats infected (80%), followed by cats aged 1 to <3 years, with 30 out of 50 cats infected (60%). The lowest prevalence was found in cats aged ≥3 years, with 20 out of 50 cats infected (40%). As cats get older, they may gain partial immunity and improve their grooming habits, which could explain this decline in occurrence. Compared to kittens, adult cats are also more likely to receive superior veterinarian treatment and hygiene.
3.6 Distribution of O. cynotis Infestation According to Household Cat Density
         The results represented in Table (4-9) revealed a prevalence of O. cynotis infestation among cats was strongly associated with the number of cats per household. Among households with a single cat, 41.7% (25/60) were infected, whereas in households with 2–3 cats, 54.5% (30/55) of cats were infected. Notably, all cats (100%, 35/35) in households with more than three cats were found to be infested. The overall prevalence across the studied population was 60% (90/150).
 
3.8 Distribution of O. cynotis Infection Among Owned Shirazi Cats
         The distribution of O. cynotis infection among owned Shirazi cats was significantly influenced by the type of litter material used Table (6). Cats housed with commercial cat litter showed a prevalence of 42.8% (30/70), whereas those using garden soil exhibited a markedly higher prevalence of 75% (60/80). The overall prevalence among all examined cats was 60% (90/150). Chi-square analysis confirmed a highly significant association between litter type and infection rates (χ² = 16.07, df = 1, P < 0.001).

3.9 Distribution of O. cynotis Infection According to Geographic Locations
          The data as illustrated in the Table (7) demonstrated that the distribution of O. cynotis infection among cats across different geographic locations in the study area was relatively uniform. Infection rates ranged from 57.9% in Al-Tali’aa to 61.1% in Al-Fidaa and Al-Salihiya, with Hay Ur, Al-Mansouriya, Al-Shohadaa, and Aredo showing prevalence rates around 60%. The overall prevalence among all examined cats was 60% (90/150). Chi-square analysis indicated no statistically significant association between location and infection rate (χ² = 0.15, df = 7, P > 0.05).

3.9 Male Shirazi Cats
3.9.1 Comparison of Liver Enzymes, Renal Function Tests, and Selected Elements of Male Shirazi Cats:
       The results showed no significant differences in the liver enzymes ALT and AST between the two groups and although ALP levels were lower in infected cats, this reduction did not reach statistical significance. In contrast, a significant increase (P≤ 0.05) in urea levels was observed in the infected group compared with healthy cats. Additionally, total bilirubin levels were significantly elevated (P≤ 0.05) in infected cats. Meanwhile, no statistically significant differences were detected in creatinine, calcium, or potassium levels between the groups. As show in Table 8.


  3.10 Female Shirazi Cats
2.10.1 Comparison of Liver Enzymes, Renal Function Tests, and Selected Elements of Female Shirazi Cats:
          A significant increase (P≤ 0.05) was observed in ALT levels in infected cats compared with healthy controls. Although AST levels were higher in the infected group, the difference was not statistically significant. ALP activity tended to be lower in infected cats, but this change did not reach significance. Renal markers, including urea and creatinine, showed no significant differences between the infected and healthy female cats. Similarly, total bilirubin and calcium levels did not differ significantly between healthy and infected cats. However, potassium levels were significantly elevated (P≤ 0.05) in infected cats Table (9).


3.11 Male local Breed Cats.
3.11.1 Comparison of Liver Enzymes, Renal Function Tests, and Selected Elements of Male local Breed Cats: Table (10), shows a significant increase (P ≤ 0.05) in ALT and AST levels in infected cats compared with healthy cats, while ALP did not differ significantly between the two groups. Regarding renal parameters, urea and creatinine were significantly elevated (P ≤ 0.05) in infected cats compared with the healthy control group. Total bilirubin, calcium, and potassium showed non-significant changes in infected cats compared with the control group.


3.12 Female Breed Cats
3.12.1 Comparison of Liver Enzymes, Renal Function Tests, and Selected Elements of Female local Breed Cats: Table (11) shows a significant increase (P ≤ 0.05) in ALT, AST, ALP, Urea, creatinine and Total bilirubin in infected cats compared with healthy cats, while calcium, and potassium showed non-significant changes in infected cats compared with the control group.



4. Discussion:
            The present study evaluated the prevalence, clinical manifestations, and biological effects of O. cynotis infestation in domestic cats. Among the 150 cats examined, 90 animals (60%) were found to be positive, with female cats showing a higher infection rate (63.3%) compared to males (36.7%). Age appeared to significantly influence susceptibility, as kittens aged 2 months to less than 1 year exhibited the highest prevalence (80%), followed by cats aged 1–<3 years (60%), and adults aged ≥3 years (40%). Similar findings have been documented in the literature. For instance, Zhou et al. (2022) demonstrated that age is a significant determinant of susceptibility to O. cynotis, particularly in humid or densely populated environments (Al-Khafaji & Al-Musawi, 2025; Zhou et al., 2022; Hassan et al., 2019). Household cat density also played a critical role; cats from households with more than three animals demonstrated 100% infestation, whereas those in single-cat households showed only 41.7% infection. In Shirazi cats, the type of litter material influenced prevalence, with garden soil associated with higher infestation rates (75%) compared to commercial cat litter (42.8%). 
           Geographically, infection rates were relatively uniform across study locations, ranging from 57.9% to 61.1%, with no significant association between location and prevalence, indicates that the prevalence of O. cynotis is primarily influenced by cats’ environmental and behavioral conditions, such as household density and type of bedding, rather than by geographical location. In other words, cat management and living conditions play a greater role in infection risk than where the cats are located.
        Clinically, all infested cats exhibited intense itching and head shaking, while deep wounds behind the ears and neck, along with coffee-colored waxy discharge, were observed in 88.8% of cases. Subclinical infections detectable only by microscopic examination were observed in 44.4% of the examined cats. Additional systemic or secondary manifestations included purulent otitis (38.9%), loss of appetite (33.3%), and weight loss (27.8%). Microscopic analysis revealed the complete life cycle of O. cynotis, encompassing eggs, larvae, and adult males and females. Sexual dimorphism was evident, with males displaying copulatory suckers and distinctive leg morphology. Mating events were also documented under light microscopy. These findings are consistent with the observations of Farkas et al. (2007), who reported that severely infested cats exhibited restlessness, head shaking, and ear scratching, accompanied by alopecia, self-inflicted wounds, and dermatitis around the ears. In contrast, cats with milder infestations showed no overt clinical signs, presenting only dark brown exudates ranging from moist and waxy to crumbly and flaky, accumulating in the deeper regions of the external ear canals. Many of scientist were reported the relation between different breeds with infection as Siagian and Syafitri (2023), who confirmed of 3.2 % (5/156) in domesticated cats of various breeds that came to the Winadivet Animal clinic in Indonesia. While Zakaria et al. (2022), who reported infection in (42) stray cats and only six breeds were confirmed in Johor Bahru one of the cities in Malaysia.
         Biochemically, infection had variable effects on liver and kidney function depending on breed and sex. In male Shirazi cats, urea and total bilirubin were significantly elevated, while ALT, AST, and ALP showed no significant changes. Female Shirazi cats exhibited a significant increase in ALT and potassium, with other parameters remaining unaffected. In local breed cats, both male and female animals displayed significant increases in ALT, AST, and certain renal markers, whereas calcium and potassium remained largely unchanged. These findings highlight the multifactorial nature of O. cynotis infection, demonstrating its clinical, parasitological, and biochemical impacts across different cat populations. The elevation in serum ALT, AST may be result from a damage of liver cells and cellular degeneration or destruction occurs in this organ and the increase in the level of ALP in serum could be attributed to the increased permeability of plasma membrane or cellular damage (Antipov et al., 2017). This elevation could potentially be attributed to the release of these enzymes from the cytoplasm into the blood circulation and indicating a necrosis and inflammatory reactions (Sharma et al., 2013; Al-Naqshabendy, 2016). An elevation in the serum creatinine and urea may be an indication of renal damage (Abed et al., 2025), Urea level can be increased by many other factors such as dehydration, antidiuretic drugs and diet, while creatinine is more specific to the kidney, since kidney damage is the only significant factor that increases the serum creatinine level (Nwanjo et al., 2005; Antipov et al., 2017)..

5. Conclusion: O. cynotis infestation is highly prevalent among domestic cats in Nasiriyah, particularly in younger cats, high-density households, and cats using garden soil litter. The infestation is associated with significant biochemical alterations, indicating potential kidney and liver involvement. These findings highlight the importance of routine parasitological monitoring and clinical evaluation to prevent systemic complications and ensure feline health.
6. Novelty Statement
 This study provides one of the first integrated epidemiological, clinical, hematological, and biochemical investigations of Otodectes cynotis infestation in cats in southern Iraq. It highlights the prevalence, risk factors, and associated systemic effects of ear mite infestation in domestic feline populations. The work also links clinical manifestations with hematobiochemical alterations, offering a broader understanding of the health impact of the parasite beyond local ear lesions. These findings contribute valuable regional data and support the development of improved diagnostic, preventive, and control strategies for feline otodectic mange in developing countries.
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Figure 1– 4. Procedures and sampling methods used in the study of Otodectes cynotis infestation in domestic cats. (1) Havahart® model 1045 live trap used for safe capture of cats. (2) Cleaning and sampling of the external ear canal using a sterile cotton swab. (3) Coffee-colored ceruminous exudate collected from the infected ear canal. (4) Blood collection from the femoral vein under aseptic conditions for hematological and biochemical analysis.










[image: ]

[image: ]
Figure 5–12. Clinical manifestations and microscopic morphological characteristics of Otodectes cynotis infestation in domestic cats. (5) Otitis externa showing crust formation and inflammation of the ear canal. (6) Coffee-colored ceruminous exudate in the infected ear. (7) Secondary skin lesions result from intense scratching. (8) Egg of O. cynotis under light microscopy (10×). (9a,b) Ventral and dorsal views of the larval stage (10×). (10a,b) Ventral and dorsal views of the adult male under light microscopy (10×). (11a,b) Ventral and dorsal views of the adult female under light microscopy (10×). (12) Copulatory position of male and female mites under light microscopy (5×).













           Table (1). Prevalence of O.cynotis infestation in examined cats.
	Total number of cats
	Positive cases
N (%)
	Negative
cases N (%)
	Prevalence
rate (%)

	150
	90 (60)
	60 (40)
	60

	χ²
	6
	

	Df
	1
	

	P
	0.014
	

	Chi-square = χ², Degrees of freedom =df, P≤0.05



Table (2): Frequency of clinical signs observed in cats infected with O. cynotis

	Clinical signs and symptoms
	Total infected cats	examined (N)
	Positive cases
N (%)

	Intense itching
	90
	90 (100)

	Head shaking
	90
	90 (100)

	Deep wounds behind ear and neck
	90
	80 (88.8)

	Coffee-colored waxy discharge
	90
	80 (88.8)

	Mild infection (microscopic evidence only)
	90
	44 (44.4)

	Purulent otitis
	90
	35 (38.9)

	Loss of appetite
	90
	30 (33.3)

	Weight loss
	90
	25 (27.8)





Table (3): Prevalence of O. cynotis infection according to sex in cats.

	Sex
	Examined Cats (N)
	Infected Cats N (%)

	Female
	91
	57 (63.33)

	Male
	59
	33 (36.67)

	Total
	150
	90 (60.0)

	χ²
	0.68
	

	Df
	1
	

	P
	0.41
	

	Chi-square = χ², Degrees of freedom =df, P≤0.05



Table (4): Prevalence of O. cynotis infection among cats according to age group
	Age group
	Number of examined
cats (N)
	Number of
infected	cats
N (%)
	Number of non-infected cats
N (%)

	2 months - <1 year
	50
	40 (80)
	10 (20)

	1 year - <3 years
	50
	30 (60)
	20 (40)

	≥3 years
	50
	20 (40)
	30 (60)

	Total
	150
	90 (60)
	60 (40)

	χ²
	16.66
	

	Df
	2
	

	P
	<0.001
	

	Chi-square = χ², Degrees of freedom =df, P≤0.05




 

Table (5): Distribution of Ear Mite Infestation According to the Number of Cats in the Household
	Number of cats per
household
	Examined
cats (N)
	Infected cats
N (%)
	Non-infected cats
N (%)

	1 Cat
	60
	25 (41.7)
	35 (58.3)

	2–3 Cats
	55
	30 (54.5)
	25 (45.5)

	More than 3 Cats
	35
	35 (100)
	0 (0)

	Total
	150
	90 (60.0)
	60 (40.0)

	(χ²)
	32.41
	

	df
	2
	

	P
	<0.001
	

	Chi-square = χ², Degrees of freedom =df, P≤0.05.




Table (6): Distribution of ear mite infection among owned Persian cats according to the type of litter material used
	Type of litter material
	Examined cats (N)
	Infected cats
N (%)
	Non- infected cats N (%)
	Prevalence rate (%)

	Commercial	cat litter
	70
	30 (42.8)
	40 (57.2)
	42.8

	Garden soil
	80
	60 (75.0)
	20 (25.0)
	75.0

	Total
	150
	90 (60.0)
	60 (40.0)
	60.0

	χ²
	16.07
	

	df
	1
	

	P
	<0.001
	

	                              Chi-square = χ², Degrees of freedom = df, P≤0.05




Table (7): Distribution of Cats Infected with O.cynotis According to Geographic Locations in the Study Area.
	Location
	Examined
cats (N)
	Infected
cats N (%)
	Non-infected
cats N (%)
	Prevalence
rate (%)

	Hay Ur
	25
	15 (60.0)
	10 (40.0)
	60.0

	Al-Shumookh
	17
	10 (58.8)
	7 (41.2)
	58.8

	Al-Mansouriya
	20
	12 (60.0)
	8 (40.0)
	60.0

	Al-Fidaa
	13
	8 (61.1)
	5 (38.9)
	61.1

	Aredo
	23
	14 (60.9)
	9 (39.1)
	60.9

	Al-Salihiya
	18
	11 (61.1)
	7 (38.9)
	61.1

	Al-Shohadaa
	15
	9 (60.0)
	6 (40.0)
	60.0

	Al-Tali'aa
	19
	11 (57.9)
	8 (42.1)
	57.9

	Total
	150
	90 (60.0)
	60 (40.0)
	60.0

	(χ²)
	0.15
	

	Df
	7
	

	P
	>0.05
	

	Chi-square = χ², Degrees of freedom = df, P≤0.05




Table (8): Comparison of Liver Enzymes, Renal Function Tests, and Selected Elements Between Healthy and O. cynotis–Infested Male Shirazi Cats (Mean ± SD)

	Parameter (Unit)
	Group
	N
	Mean
	SD
	SE
	95% CI for Mean
	Minimum
	Maximum
	P-value

	ALT
(U/L)
	Healthy
	6
	35.67
	40.43
	16.50
	6.76 – 78.09
	16
	118
	0.780

	
	Infected
	15
	32.60
	9.77
	2.52
	27.19 -38.01
	25
	48
	

	AST
(U/L)
	Healthy
	6
	28.00
	13.02
	5.32
	14.33 – 41.67
	18
	52
	0.739

	
	Infected
	15
	30.27
	14.14
	3.65
	22.44 – 38.10
	18
	52
	

	ALP
(U/L)
	Healthy
	6
	58.17
	19.42
	7.93
	37.79 – 78.54
	38
	80
	0.070

	
	Infected
	15
	34.27
	27.70
	7.15
	18.92 – 49.61
	11
	78
	

	Urea (mg/dL)
	Healthy
	6
	45.33
	22.64
	9.24
	21.57 – 69.09
	33
	90
	0.013

	
	Infected
	15
	66.27
	12.34
	3.19
	59.43 – 73.10
	58
	95
	

	Creatinine (mg/dL)
	Healthy
	6
	1.15
	0.40
	0.16
	0.73 – 1.57
	0.80
	1.70
	0.257

	
	Infected
	15
	1.29
	0.15
	0.04
	1.20 – 1.37
	1.10
	1.50
	

	T.Bilirubin (mg/dL)
	Healthy
	6
	0.57
	0.41
	0.17
	0.14 – 0.99
	0.20
	1.00
	0.042

	
	Infected
	15
	1.14
	0.58
	0.15
	0.82 – 1.46
	0.10
	1.70
	

	Calcium (mg/dL)
	Healthy
	6
	6.08
	2.78
	1.13
	3.17 – 8.99
	3.00
	8.80
	0.487

	
	Infected
	15
	6.85
	2.03
	0.52
	5.73 – 7.98
	4.30
	9.10
	

	Potassium (mmol/L)
	Healthy
	6
	4.67
	2.07
	0.85
	2.49 – 6.84
	3.00
	8.60
	0.287

	
	Infected
	15
	5.63
	2.64
	0.68
	4.53 – 7.46
	3.40
	11.0
	





Table (9): Comparison of Liver Enzymes, Renal Function Tests, and Selected Elements Between Healthy and O. cynotis–Infested Female Shirazi Cats (Mean ± SD)
	Parameter (Unit)
	Group
	N
	Mean
	SD
	SE
	95% CI for Mean
	Minimum
	Maximum
	P-value

	ALT
(U/L)
	Healthy
	8
	20.25
	2.55
	0.90
	18.12 – 22.38
	17
	23
	0.008

	
	Infected
	20
	33.25
	12.59
	2.82
	27.36 – 39.14
	22
	54
	

	AST
(U/L)
	Healthy
	8
	20.50
	2.33
	0.82
	18.55 – 22.45
	18
	24
	0.136

	
	Infected
	20
	30.25
	17.66
	3.95
	21.99 – 38.51
	19
	60
	

	ALP
(U/L)
	Healthy
	20
	32.00
	26.74
	5.98
	19.48 – 44.52
	8
	75
	0.074

	
	Infected
	8
	51.25
	18.32
	6.48
	35.93 – 66.57
	32
	78
	

	Urea (mg/dL)
	Healthy
	8
	43.75
	14.95
	5.29
	31.25 – 56.25
	25
	62
	0.322

	
	Infected
	20
	50.00
	14.74
	3.30
	43.10 – 56.90
	27
	64
	

	Creatinine (mg/dL)
	Healthy
	8
	0.75
	0.32
	0.11
	0.49 – 1.01
	0.30
	1.10
	0.231

	
	Infected
	20
	0.95
	0.41
	0.09
	0.76 – 1.14
	0.50
	1.60
	

	T.Bilirubin (mg/dL)
	Healthy
	8
	0.85
	0.19
	0.07
	0.69 – 1.01
	0.60
	1.10
	0.269

	
	Infected
	20
	0.63
	0.54
	0.12
	0.37 – 0.88
	0.20
	1.50
	

	Calcium (mg/dL)
	Healthy
	8
	8.68
	1.63
	0.58
	7.31 – 10.04
	6.10
	10.00
	0.397

	
	Infected
	20
	8.25
	0.96
	0.21
	7.80 – 8.70
	7.10
	9.70
	

	Potassium (mmol/L)
	Healthy
	8
	4.03
	0.64
	0.23
	3.49 – 4.56
	3.30
	4.90
	0.002

	
	Infected
	20
	4.85
	0.55
	0.12
	4.59 – 5.11
	4.10
	5.60
	




Table (10): Comparison of Liver Enzymes, Renal Function Tests, and Selected Elements Between Healthy and O. cynotis-Infested Male local Breed Cats.

	Parameter (Unit)
	Group
	N
	Mean
	SD
	SE
	95% CI for Mean
	Minimum
	Maximum
	P-value

	ALT
(U/L)
	Healthy
	15
	22.25
	3.69
	1.84
	16.39 – 28.11
	18
	27
	0.021

	
	Infected
	4
	36.00
	10.49
	2.71
	30.19 – 41.81
	23
	52
	

	AST
(U/L)
	Healthy
	15
	37.00
	18.89
	9.44
	6.95 – 67.05
	20
	61
	0.003

	
	Infected
	4
	56.60
	6.80
	1.76
	52.83 – 60.37
	38
	63
	

	ALP
(U/L)
	Healthy
	15
	48.53
	18.75
	4.84
	38.15 – 58.92
	15
	65
	0.553

	
	Infected
	4
	55.00
	19.98
	9.99
	23.20 – 86.80
	35
	78
	

	Urea (mg/dL)
	Healthy
	15
	46.50
	19.19
	9.60
	15.96 – 77.04
	26
	70
	0.009

	
	Infected
	4
	63.80
	7.36
	1.90
	59.72 – 67.88
	49
	70
	

	Creatinine (mg/dL)
	Healthy
	15
	0.45
	0.26
	0.13
	0.03 – 0.87
	0.10
	0.70
	0.000

	
	Infected
	4
	2.26
	0.45
	0.12
	2.01 – 2.51
	1.30
	2.80
	

	T.Bilirubin (mg/dL)
	Healthy
	15
	1.56
	0.57
	0.15
	1.25 – 1.87
	0.20
	2.00
	0.057

	
	Infected
	4
	0.88
	0.73
	0.36
	-0.28 – 2.03
	0.20
	1.90
	

	Calcium (mg/dL)
	Healthy
	15
	6.53
	1.65
	0.43
	5.61 – 7.44
	4.00
	8.00
	0.981

	
	Infected
	4
	6.50
	3.04
	1.52
	1.66 – 11.34
	3.00
	9.60
	

	Potassium (mmol/L)
	Healthy
	15
	7.57
	1.80
	0.46
	6.58 – 8.57
	6.20
	12.00
	0.709

	
	Infected
	4
	7.10
	3.56
	1.78
	1.44 – 12.76
	4.00
	11.10
	



Table (11): Comparison of Liver Enzymes, Renal Function Tests, and Selected Elements Between Healthy and O. cynotis–Infested Female local Breed Cats.
	Parameter (Unit)
	Group
	N
	Mean
	SD
	SE
	95% CI for Mean
	Minimum
	Maximum
	P-value

	ALT 
(U/L)
	Healthy
	5
	19.80
	2.49
	1.11
	16.71 – 22.89
	16
	22
	0.000

	
	Infected
	7
	52.00
	8.96
	3.39
	43.71 – 60.29
	39
	60
	

	AST 
(U/L)
	Healthy
	5
	33.20
	11.63
	5.20
	18.76 – 47.64
	20
	44
	0.000

	
	Infected
	7
	65.00
	4.62
	1.75
	60.73 – 69.27
	59
	70
	

	ALP 
(U/L)
	Healthy
	5
	26.00
	26.96
	10.19
	1.07 – 50.93
	12
	87
	0.028

	
	Infected
	7
	59.60
	12.24
	5.47
	44.40 – 74.80
	49
	78
	

	Urea (mg/dL)
	Healthy
	5
	54.60
	11.61
	5.19
	40.18 – 69.02
	38
	64
	0.008

	
	Infected
	7
	69.43
	3.05
	1.15
	66.61 – 72.25
	66
	75
	

	Creatinine (mg/dL)
	Healthy
	5
	0.96
	0.19
	0.09
	0.72 – 1.20
	0.70
	1.20
	0.001

	
	Infected
	7
	1.66
	0.30
	0.12
	1.38 – 1.94
	1.10
	1.90
	

	T.Bilirubin (mg/dL)
	Healthy
	5
	0.40
	0.37
	0.17
	-0.06 – 0.86
	0.10
	0.90
	0.013

	
	Infected
	7
	1.37
	0.64
	0.24
	0.78 – 1.97
	0.10
	1.80
	

	Calcium (mg/dL)
	Healthy
	5
	7.68
	0.95
	0.43
	6.49 – 8.87
	7.00
	9.00
	0.506

	
	Infected
	7
	7.03
	1.93
	0.73
	5.24 – 8.82
	3.00
	8.10
	

	Potassium (mmol/L)
	Healthy
	5
	4.84
	2.35
	1.05
	1.92 – 7.76
	3.20
	9.00
	0.121

	
	Infected
	7
	7.19
	2.37
	0.89
	5.00 – 9.37
	5.70
	11.80
	








image1.png
Figure (1). Trap of a cat model Havahart
1045

igure (3): Coffee-colored waxy Figure (4) : Femoral vein blood draw
excretion collected from the infected

0.cynotsis ear.





image2.jpg
Figure (5): Otitis externa in cat showing  Figure (6): Coffes-colored waxy excretion  Figure (7): Secondary skin lesions due to  Figure (8): Egg of O.cynotis (10x)
‘crust formation and inflammation of the in the infected ear intense scratching assoclated with O
ear canal. .cynotis intestation in a cat.

Figure (9,a): Ventralview of a larva (10x). Figure (9,b): Dorsal view of larvae(10x).  Figure (10,a): Ventral view of male O. Figure (10,): Dorsal view of male O.
‘cynotis under light microscopy(10x) Uight microscopy(10x). cynotis under





image3.png
Figure (11,a): Ventral view of female Figure (11,b): Dorsalview of female ©.  Figure (12): The copulatory pos
©. cynotis under light microscopy(10x) ‘oynotis under light microscopy(10x). male and female (5x)





