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Abstract

Insect bite hypersensitivity is a recurrent and chronic dermatitis in horses, that is mainly caused by an allergic
reaction to the bites of Culicoids species, and therefore in areas where these insects can grow, the risk of getting
the disease also increases. The conditions in Khuzestan province (located in southwestern of Iran) are mostly hot
and humid, causing many veterinarians to encounter horses with IBH symptoms. The present study aimed to
evaluate the frequency of insect bite hypersensitivity among horses in this province. The study was performed on
255 Arabian horses kept in 21 horse breeding centers located in 6 cities of this province. The horses were examined
for the presence or absence and location of skin lesions, along with the individual animal information, which was
recorded in relevant forms. The prepared serum samples (32 healthy horses and 61 affected horses) were evaluated
for total IgE using the ELISA test according to the instructions of the kit manufacturer. The results showed that
144 (56.5%) out of totally 255 horses had clinical signs of IBH. Statistical evaluations also revealed that among
the hosting factors (including age, gender, bloodline, coat color, body condition score, and type of use), and
management and environmental factors (including stud size, methods of control of insect, distance from the horse
breeding centers to the water source, times of fecal collection in the horse breeding centers and the geographical
location of the horse breeding centers), only stud size had a significant effect on the prevalence of IBH, In other
cases, there was no significant relationship between the prevalence of the disease and the evaluated factor. The
results also showed that the amount of IgE in affected horses was higher than in healthy horses. The results of this
study showed that insect bite hypersensitivity exists with a significant frequency among horses kept in the horse
breeding centers in Khuzestan province.
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Introduction

Insect bite hypersensitivity (IBH) that chronic dermatitis in horses, that is (mainly)
also known as summer eczema, Sweet itch, caused by an allergic reaction to the bites of
and Queensland itch (Anderson et al, 1988; Culicoids species (Kleider and Lees, 1984;
Wagner et al, 2008), is a recurrent and Mellor et al, 2000; Van Grevenhof, 2007).

* Corresponding Author: Ali Reza Ghadrdan Mashhadi, Professor, Department of Clinical Sciences, Faculty of
Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz, Iran
E-mail: a.ghadrdan@scu.ac.ir

[@XoleH

© 2020 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0
license) (http://creativecommons.org/licenses/by-nc/4.0/).

121]| Iranian Veterinary Journal




Bahare Soleimani, Ali Reza Ghadrdan Mashhadi, et al.

The geographical distribution of this
disease is consistent with the geographical
distribution of the insect habitat; therefore,
in areas where these insects can grow, the
risk of getting the disease also increases.
Conditions that exist in the mostly hot and
humid Khuzestan province (located in the
southwest of Iran) and cause many
veterinarians to encounter horses with 1BH
symptoms every year and during most
months of the year. It is noteworthy that
based on the available sources, no research
has been conducted on the frequency of the
disease in this province and there is very
little published research on the disease in
the country. Given the above, this study
aimed to evaluate the frequency of insect
bite hypersensitivity among horses in
Khuzestan province.

However, based on the contents of the
sources and articles, different laboratory
methods can be used to diagnose the disease
but it is still believed that the gold standard
method for identifying patient domains is to
evaluate history and clinical signs (Morris
and Lindborg, 2003; Langer et al., 2008),
two criteria that have been considered in the
present study as diagnostic criteria for
affected animals. It should be noted that in
the history of the disease, attention to its
seasonal occurrence (Marti et al, 1999) and
temporary and incomplete response to
treatment (Marsella, 2013), in the case of
symptoms, the presence of itching along
with the type and distribution of lesions
(Marti et al, 1999) is one of the diagnostic
keys to IBH.

Materials and Methods

The present study was performed on 255
Arabian horses (with three different
bloodlines including Purebred Arabian,
imported, and Partbred) kept in 21 horse
breeding centers located in 6 cities of
Khouzestan province (including Shushtar,
Bavi, Ahvaz, Susangard, Abadan, and
Ramhormoz). In each case, after attendance
at the horse breeding centers, almost all the
horses at the site were examined for the

presence or absence of skin lesions. The
lesions included Alopecia, papule, scab,
scale, wound, lichenification, macule,
nodule and scar that were seen in different
parts of body (for example mane, withers,
neck, face, ears, tail, shoulder, hip, back,
limb....). The presence of skin lesions,
along with personal characteristics and
history of the diseases of horses were
recorded in the relevant forms. Horse
breeding centers information were also
recorded on these forms. Following
physical examination, a total of 32 healthy
and 61 affected horses were sampled. The
obtained blood samples into plain tubes
were transferred on ice as soon as possible
to the clinical pathology laboratory of the
Faculty of Veterinary Medicine, Shahid
Chamran University of Ahvaz. In the
laboratory, total serum IgE levels were
determined wusing the ELISA method
according to the instructions of the
manufacturer of the kit (Horse
Immunoglobulin Elisa kit manufactured by
Bioassay Technology Laboratory, China).

The collected data were analyzed by
SPSS version 28. Statistical analysis
includes descriptive evaluation, analysis of
variance,  goodness-of-fit  test, and
comparison of ratios. The significance level
is considered P<0.05.

Results

In the present study, 144 out of 255
examined horses had clinical signs of IBH.

Role of hosting factors: Table 1 shows
the frequency distributions of IBH cases
based on age, sex, bloodline, coat color,
body condition score, and type of use,
respectively. However, according this table,
there are differences (which are
occasionally significant) between different
groups (defined based on the host factor) in
terms of the prevalence of the disease;
however, the tests performed indicate that
in none of these cases, the relationship
between the host factor was evaluated and
the prevalence of IBH was not statistically
significant (P>0.05).
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Table 1: The frequency of IBH studies horses on the base of hosting factors

Non-affected Affected Total
Age (month)
6<Age <24 28 (50) 28 (50) 56 (100)
24< Age <120 58 (38.4) 93 (61.6) 151 (100)
120< age 25 (52.1) 23 (47.9) 48 (100)
Total 111 (43.5) 144 (56.5) 255(100)
Gender
Female 70 (40.2) 104 (59.8) 174 (100)
Male 41 (50.6) 40 (49.4) 81 (100)
Total 111 (43.5) 144 (56.5) 255 (100)
Bloodline
Purebred Iranian Arabian 99 (44.2) 125 (55.8) 224 (100)
Imported Arabian 6 (27.3) 16 (72.7) 22 (100)
Partbred*! 6 (66.7) 3(33.3) 9 (100)
Total 111 (43.5) 144 (56.5) 255 (100)
Coat color
Bay 38 (37.6) 63 (62.4) 101 (100)
Chestnut 28 (40.6) 41(59.4) 69 (100)
Black 13 (52) 12 (48) 25 (100)
Nile or White 32(53.3) 28(46.7) 60(100)
Total 111 (43.5) 144 (56.5) 255 (100)
BCS
5 69 (40.4) 102 (59.6) 171 (100)
BCS<5 26 (47.3) 29 (52.7) 55 (100)
BCS>5 16 (55.2) 13 (44.8) 29 (100)
Total 111 (43.5) 144 (56.5) 255 (100)
Type of use
Breeding 61 (45.5) 73 (54.5) 134 (100)
Riding*? 16 (40) 24 (60) 40 (100)
Beauty 2 (50) 2 (50) 4 (100)
Breeding and riding 4 (21.1) 15 (78.9) 19 (100)
Breeding and beauty 1(16.7) 5 (83.3) 6 (100)
Non 27 (51.9) 25 (48.1) 52 (100)
Total 111 (43.5) 144 (56.5) 255 (100)

*1partbred bloodline is the result of a combination of pure Iranian Arabian and imported Arabian.

*2 Riding means course competitions or endurance.

*P>0/05

Role of managerial and environmental
factors: Table 2 shows the frequency
distributions of cases of insect bites
hypersensitivity in horses of this study,
respectively, based on stud size, methods of
control of insects, distance between horse
breeding centers and water sources, times of
fecal collection in the horse breeding
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centers and the geographical location of the
horse breeding centers (city). Statistical
tests showed that except for the stud size
(P<0.05), in other cases, there was no
significant  relationship  between the
prevalence of the disease and the evaluated
factor (P>0.05).
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Table 2: The frequency of IBH studies horses on the base of managerial and environmental factors

Non-affected affected Total
Stud size*’
Number of horses < 10 38 (54.3) 32 (45.7) 70 (100)
Number of horses > 10 73 (39.5) 112 (60.5) 185 (100)
Total 111 (43.5) 144 (56.5) 255 (100)
methods of control of insects
Method 1™ 2 (50) 2(50) 4 (100)
Method 22 28 (50) 28(50) 56 (100)
Method 3 *° 4 (33.3) 8 (66.7) 12 (100)
Method 4™ 0 (0) 0 (0) 0 (0)
Method 1 and 2 37 (46.8) 42 (53.2) 79(100)
Method 1 and 4 4 (44.4) 5 (55.6) 9 (100)
Method 3 and 4 13 (35.1) 24 (64.9) 37 (100)
Method 2 and 3 3(23.1) 10 (76.9) 13 (100)
Method 5™ 20 (44.4) 25 (55.6) 45 (100)
Total 111 (43.5) 144 (56.5) 255 (100)
Distance
0-100 meters 65 (41.9) 90 (58.1) 155 (100)
101-500 meters 16 (39) 25 (61) 41 (100)
More than 500 meters 30 (50.8) 29 (49.2) 59 (100)
Total 111 (43.5) 144 (56.5) 255 (100)
intervals of feces collection
1 to 2 times a day 48 (45.3) 58 (54.7) 106 (100)
1 to 3 times a week 42 (43.3) 55 (56.7) 97 (100)
Other *® 21 (40.4) 31 (59.6) 52 (100)
Total 111 (43.5) 144 (56.5) 255 (100)
City
Shushtar 25 (53.2) 22 (46.8) 47 (100)
Bavi 6 (28.6) 15 (71.4) 21 (100)
Ahvaz 39 (38.2) 63 (61.8) 102 (100)
Susangard 6 (28.6) 15 (71.4) 21 (100)
Abadan 21 (58.3) 15 (41.7) 36 (100)
Ramhormoz 14 (50) 14 (50) 28 (100)
Total 111 (43.5) 144 (56.5) 255 (100)

*1 Method 1: Use of fan or ventilator or air conditioner

*2 Method 2: Use of spraying poison or insecticide or anti-insect pad
*3 Method 3: Use of dried feces smoke or Esfand
*4 Method 4: Use of blue wall paint or turn off the lights or spray of diesel or spray with

diluted surface disinfectant or put straw under the foot of the animal and do not use feces

*5 Method 5: Lack of insect control

*6 Other: not collected in summer and once every two months in winter, 2: only when
wet underfoot (replacement of wet feces with dry), and 3: once every 40 days in summer

and once a week in winter
*7P<0.05
*P>0.05

Immunoglobulin E: ELISA test on the
studied animals showed that the mean
(xstandard deviation) of total IgE of healthy
and affected horses was 0/87+0/38 and
1/37£0/99 units per milliliter, respectively.

Statistical analysis showed that there was a
significant difference between healthy and
affected groups in terms of total IgE and the
amount of this substance in affected animals
was higher than in healthy horses (P<0.05).
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Discussion

In the present study, among 255 Arabian
horses examined, 144 (56.5%) had one or
several symptoms related to the disease.
The prevalence of the disease has been
varied widely in various IBH related
studies: In 1953, Riek et al. estimated the
prevalence in Queensland at 60 %. In a
study by Anderson et al. (1988), 3% of
horses in Britain were diagnosed with IBH.
Littlewood (1988) reported that 37.7% of
German Shire horses had IBH. In two study
by Marti et al. (2003) and Torsteinsdottir et
al. (2018), the prevalence of IBH in
Icelandic horses exported to Sweden and
European countries was 50%. The
prevalence of the disease in Peeter et al.
study (2014) was 10%.

Note that some researchers believe that
the rate of IBH worldwide is 3 to 5 %, which
can vary depending on the breed and
geographical area of horse keeping
(Halldordsottir and Larsen, 1991; Marti et
al., 2003). In addition to environmental
factors and the level of activity and density
of insects, another group considers genetics
and type of data collection methods as
reasons for differences in the reported
figures (Schurink, 2012).

Looking at the prevalence of the disease
in the present study as well as other
aforementioned studies, it is clear that the
rate of prevalence in horses in Khuzestan
province is very significant. The following
points can be made to explain the reason for
this difference:

e The long period of heat in Khuzestan
province as well as the presence of water
resources in most of its areas (such as rivers,
canals, and catchment areas due to drainage
of agricultural lands and rural wastewater)
cause suitable conditions for reproduction
and the survival of insects causing disease,
for a long time of the year.

¢ According to the significant presence of
insects at the level of horse breeding
centers, it seems that the current methods of
combating them are ineffective.
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e Maybe the degree of inbreeding and
genetic similarity of the horses involved
also play a role in the high prevalence of the
disease. A possibility that requires further
studies to prove.

Role of risk factors

Age: In this study, although the
prevalence of the disease in horses aged 2 to
10 years was higher than the other two age
groups (2< and <10 years), the difference
between these three groups was not
statistically significant (P> 0.05). Some
published studies on IBH have claimed that
the first age prevalence of the disease was
mainly 2-4 years (McCing, 1973; Scharink
et al, 2012) and symptoms of the disease are
rarely seen in horses less than 2 years old
(Pilsworth and Knottenbet, 2004). Another
group of researchers estimates that the age
prevalence of IBH is 1 to 2 years old (Baker
and Quinn, 1978; Littlewood, 1998). In a
study by Halldodsottir and Larsen (1991),
the average age of prevalence of IBH in
Icelandic horses born in Norway was 5.3
years. In this study, by dividing horses into
three age groups of less than 7 years, 8-14
years, and more than 14 years, it was found
that the most conflicts belonged to the group
older than 14 years, the difference between
different age groups was statistically
significant (P<0.05). In a study by Reiher et
al. (2004), the prevalence of the disease in
younger horses, less than 3 years of age, was
lower than in older horses; so, age was
identified as a risk factor for prevalence of
disease. Peeter et al. (2014) had similar
results in the horses they examined, and IBH
was recorded more often in horses older than
3 years than in other groups. The researchers
concluded from their study that the
relationship between age and disease was
significant and the prevalence of the disease
at different ages was significantly associated
with the number of times a trained horse.
Because horses less than 3 years old are
either not trained at all or are less involved in
the training process compared to the age
groups older than 3 years.
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Contrary to the results of these studies
and similar to our results, Schurink et al
(2013) with valuation of 10,527 horses
showed that the relationship between age
and the prevalence of the disease was not
significant. Regarding the cause of
differences in the results of different studies
(related to the importance of age in the
prevalence of IBH), it seems necessary to
mention that the degree of prevalence can
depend on factors such as environmental
conditions, activity, and density of insects,
as well as the genetic status of the studied
animals. For example, the duration of insect
activities in Khuzestan province may have
caused horses of different age groups to
have approximately the same chance of
being exposed to the insect that causes the
disease; Therefore, this longer exposure
may have reduced the effect of other
possible factors in the " age differences”. It
is noteworthy that Halldodsottir and Larsen
(1991) also did not know the reason for the
higher prevalence of diseases in animals
older than 14 vyears, and their greater
susceptibility to IBH but they have
suggested that the reason for this finding
could be a long exposure of this group of
horses to allergens and being in an
environment conducive to insect activity.

In the present study, the age of the
youngest case was similar to that reported
by Riek (1953), i.e. 4 months.

Gender: In this study, despite the higher
prevalence of IBH in mares (compared to
stallions), no significant difference was
found between them (P>0.05). Different
views have been expressed about the role of
gender in the frequency of insect bite
hypersensitivity; for example, in some
studies, the prevalence of the disease in
stallions is higher than mares (Erikson et al.,
2008), and in some studies, mares and
gelding were higher than stallions
(Brostrom et al. 1987; Halldorsdottir and
Larsen, 1991). Some researchers emphasize
the role of gender in the prevalence of IBH,
due to differences in the hormonal status of
both gender and compositions in their

perspiration (Brostrom et al, 1987) or
different rates of exposure to Culicoides in
different keeping systems for male and
female horses (Eriksson, 2008). However,
despite differing views on the relationship
between gender and IBH, in most studies
(such as the present study), the role of this
factor on the prevalence of the disease has
been declared ineffective (Anderson et al,
1988; Halldorsdottir and Larsen, 1991;
Peeter et al, 2014, Rashmir-Raven, 2017).

Bloodline: Although in the present study,
the prevalence of IBH in imported Arabian
horses was much higher than purebred
Iranian Arab horses and Partbred, but based
on the results of statistical analysis, the
difference between these three groups was
not significant (P>0.05). Unfortunately, by
searching the available sources, no similar
studies were found to discussed the
influence of different bloodlines of a breed
(especially Arab) on the prevalence of the
disease. However, many sources have
mentioned the role of breed and genetics as
two risk factors for IBH:

Some researchers have reported that
although insect bites hypersensitivity is
seen in major breeds of horses and ponies
but Thoroughbred, Arab, Quarter, Friesian,
Draft, and Warmblood breeds are more
susceptible than other breeds (Yeruham et
al, 1993; Geriner et al, 1990; Littlewood,
1998). In two studies by Van Grevenhof et
al. (2007) and Schurink et al. (2013)
Friesian mares were significantly more
sensitive than Shetland ponies. Van
Grevenhof et al. (2007) attribute the
observed differences between the animals
studied to IBH to differences in their genetic
status. The assessments made by
Knottenbelt (2009) also showed that the two
breeds Shire and Welsh ponies were more
susceptible to the disease among studied
breeds.

Contrary to the previous research,
Anderson et al. (1988), with an evaluation
of 209 horses of the Thoroughbred, Quarter,
Morgan, Arab, and Apollonian breeds,
reported that the role of breed in the
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prevalence of the disease is unimportant,
although, Morgan and Thoroughbred horses
had the highest and lowest prevalence of
IBH, respectively. Also, in Reiher and
Byornsdottir's study (2004), there was no
statistically significant difference between
the prevalence of IBH in Icelandic horses
born in a country other than Iceland and
other breeds kept in those countries.
Although the authors of the textbook
Equine Internal Medicine do not consider
the breed to be a predisposing factor in the
development of IBH, they claim that the
disease is more common in some breeds
such as Frisian, Arab, Quarter, and
Icelandic than other breeds (Rashmir-
Raven, 2017).

In some sources, the importance of
"genetics" in insect bite hypersensitivity has
been considered; factors that can be used to
study the effect of bloodlines of a breed on
the frequency of this disease. Some
researchers have suggested that IBH is more
common in some breeds, such as Shire and
Welsh ponies, and genetic is a risk factor for
disease. (Knottenbelt, 2009). Another group
found that in different horses using same
pasture, only a few with them became
infected; therefore, genetic was considered
an important factor in developing IBH
(Brostrom et al, 1987; Anderson et al, 1988;
Constable et al, 2017). A number of other
researchers have also considered the
possible role of obesity in the prevalence of
the disease and the effect of genetic on BCS
and the effect of heredity on the formation
of IBH has been mentioned (Scharink et al,
2012). Older sources said that disease
susceptibility is inherited from mother to
the child (Riek, 1953). Notably, according
to McCing (1975), in affected horses,
usually one of the parents, grandfather, or
grandmother of the animal was involved in
IBH. In the present study, it seemed that a
number of horses with close family
relationships were infected at the same
time. Obviously, proving this claim requires
more studies.
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Coat color: In this study, even though the
prevalence of IBH was higher in horses with
bay and chestnut colors than black, white,
and Nile horses, but no statistically
significant  difference was observed
between animals with different colors. Lang
et al. (2005) examined 490 Icelandic horses
in northern Germany and found that
chestnut and gray horses were less likely to
get the disease than a bay, black, and
piebald horses. In a study conducted in 2013
on Friesian horses and Shetland ponies was
found a significant relationship between
IBH and the coat color, and dark coat color
animals are more likely to get the disease
than light coat colored horses (Scharink et
al, 2013).

Contrary to the above studies and in line
with the present study in most available
studies, the coating color did not play a role
in the prevalence of the disease. Anderson
etal. examined 209 horses that were divided
into dark and light colored groups, and
concluded that the coat color did not play a
role in IBH. However, in the dark horses of
his research, the cases of the disease were
more than the light colored horses
(Anderson et al, 1988). Studies conducted
in Norway on Friesian horses and Shetland
ponies also emphasize the lack of effect of
color in insect bites hypersensitivity
(Halldorosdottir and Larsen., 1991 and Van
Grevenhof, 2007). Peeter et al. (2014)
examined 3409 horses and placed them in
groups of gray, chestnut, black, and brown,
they found that the highest and lowest
prevalence of IBH was in gray and black
horses,  respectively.  However, the
difference between these groups was not
statistically significant.

Body condition score: In the present
study, the relationship between body
condition score and IBH was not found to
be significant (P>0.05). Scharink et al.
(2012) in the study on affected horses and
ponies reported that cases of IBH in patients
with higher or lower than normal body
condition scores compared higher than in
the group with normal BCS; therefore, it is



Bahare Soleimani, Ali Reza Ghadrdan Mashhadi, et al.

recommended that BCS be kept in the
normal range to minimize clinical signs.

It is said that in obese people the risk of
allergies increases to some extent due to
immunological changes because in these
people, adipokinase and cytokinin secreted
by white adipose tissue, cause reduce the
immune tolerance to antigens and deviate
the immune response to Th2 (Hersoug and
Linneberg, 2007). Also seen, the secretion
of specific inflammatory mediators (such as
IL-6, TNF-0, and leptin) is significantly
increased in obese people with allergies
compared to skinny individuals (Can6z et
al, 2008). Some sources have reported such
conditions in obese horses and an increase
in inflammatory cytokines (resulting in
disease) in them (Vick et al, 2007; Adams
et al, 2009). In a study by Peeter et al. in
Belgium, although the frequency of IBH in
horses with BCS lower or higher than
normal was higher than normal horses, no
statistically significant relationship was
observed between body mass score and
disease frequency (Peeters et al, 2014).

Type of use: In the present study, the
relationship between the type of horse use
and the prevalence of IBH was not
statistically significant (P>0.05). Other
studies do not mention the type of use as a
risk factor for insect bite hypersensitivity.

Stud size: In this study, a statistically
significant relationship was observed
between the number of horses kept in the
studied horse breeding centers and IBH
(P<0.05). In the only available study on the
relationship between stud size and disease
prevalence, Peeter et al. (2014) reported that
as the population of the herd increased, the
risk of developing the disease decreased.
They explained their reasons as follows: In
large herds (with more than 10 horses),
breeders may choose horses that are
resistant to IBH. Also, in these herds, the
management is done by the grooms, and
therefore the horse owner does not have
accurate information about the disease
status of his livestock. The third reason
given by these researchers is that horse

owners are less honest about the disease
status of their horses because these horses
are their livelihood and expressing their
IBH reduces the economic value of horses.
The reason for this finding is not clear to the
authors, but the reason for this is definitely
not the findings of the study by Peeters et al.
(2014).

Methods of control of insects: However,
in order to reduce the insect population,
different types of methods have been used
alone or simultaneously in the farms of this
study, but based on statistical tests, not only
there was no significant difference between
the prevalence of IBH in horses with
different fighting methods, but also, no such
difference was recorded between this group
of animals and horses that were deprived of
fighting methods (P>0.05). Peeter et al.
(2014) evaluated various methods to reduce
the horse's exposure to insects, including
keeping horses in stables, using insect
repellents, moving horse to other areas, and
applying a blanket, they stated that there
was no significant relationship between the
use of these methods and the degree of
involvement with IBH. This finding is
contrary to the views of Anderson et al.
(1988) and Bjornsdottir et al. (2006) who
stated that the use of the blanket, keeping
animals in stables, and moving susceptible
horses to other areas are considered to be
most effective in reducing the prevalence of
the disease.

Distance from the horse breeding centers
to the water source: Given that female
insects need a moist environment to lay
eggs (Peeter et al, 2014) and water sources
are among the most suitable places for them
to lay their eggs and on the other hand, the
flying power of Culicoides is low
(maximum 800 and 400 meters from birth
for male and female insects, respectively)
(Lillie et al, 2012), therefore, in cases of
prevalence with IBH in an area, paying
attention to the distance between horse
breeding centers and water resources will be
of particular importance (Marsella, 2015;
Littlewood and Heidmann,  2006).
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Accordingly, it seems that the proximity of
the horse breeding center to these areas
increases the risk of disease prevalence.
Bjornsdottir et al. (2006) examined 330
Icelandic horses exported to Germany,
Denmark, and Sweden and showed that
proximity to water sources increased the
risk of insect bites hypersensitivity.

Contrary to the above theory and the
finding of Bjornsdottir et al, in the present
study, the relationship between horse
breeding centers distance with water
sources and IBH was not statistically
significant (P>0.05). In this case, it seems
that the presence of other risk factors,
especially the longtime of insect activity
(both during the day and during the year)
has caused the role of this factor (distance
to water sources) to decrease in the
prevalence of the disease.

Times of fecal collection in the horse
breeding centers: However, no studies have
been published on the effect of fecal
collection frequency on the prevalence of
the disease but given the role of this factor
in insect reproduction, it was expected that
there might be a relation between fecal
collection frequency and IBH. However,
statistical tests did not reveal such a
relationship in the present study (P>0.05).

Geographical location of the horse
breeding centers (city): In the present study,
the highest rate of IBH prevalence was
recorded in Bavi and Susangard and the
lowest in Abadan. Also, the difference
between different cities was statistically not
significant (P>0.05).

e The management conditions horse
breeding centers in the province have
significant similarities.

¢ The geographical situation of the place
where horses are kept in this study, is also
similar, at least in terms of its effect on the
frequency of IBH. Regarding some sources
of differences in rainfall (Anderson et al,
1993), amount of soil moisture (Peeters et
al, 2014), sunlight (Meiswinkel et al, 2000),
and even the type of plants in the pastures
(Peeters et al, 2014) different regions,
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including the causes of differences in the
prevalence of IBH in these regions
emphasizing the role of the geographical
area in the formation of the disease, they
have stated that even in different parts of a
province, the frequency of IBH may be
different (Bojrnsdottir et al, 2006).

In some other studies, the role of the
geographical area in the rate of prevalence
with IBH has been considered: Brostrom et
al. (1987) by studying Icelandic horses kept
in Sweden found that the prevalence of
insect bites hypersensitivity varied from
7.7% to 53.8% in different parts of the
country which was similar in neighboring
areas. In a similar study by Halldodsottir
and Larsen (1991), the prevalence of IBH in
Icelandic horses in Norway, Denmark, and
Iceland was different. Littlewood (1998) by
the study of Shire horses in Germany and
the province of British Columbia in Canada
claimed that the prevalence of the disease in
Germany was three-fold higher than in
British Columbia. He attributes this finding
to the better German conditions for the
growth and reproduction of the culicoides.
A study conducted in the Netherlands on
6,108 Frisian horses and Shetland ponies
indicates that the prevalence of IBH in
different parts of the country has a
statistically significant difference. The
researchers in this study attributed their
findings to differences in climatic
conditions (number of hot and cold days and
rainfall) in these areas and finally stated that
the disease is more common in hot and dry
areas of the Netherlands (Van Grevenhof et
al, 2007). Another study conducted in this
country by Schurink et al. (2013) on 10,527
horses and ponies also showed that the
frequency of IBH in different parts of the
country had a statistically significant
difference and in areas with clay with
woody plants and the number of days with
low rainfall but high heat is more prevalent.

Contrary to the above studies and the
present study, Peeter et al. (2014) surveyed
3409 horses in Belgium and claimed that the
prevalence of the disease in different
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provinces of the country was not
statistically significant. He attributed the
finding to the limitation of his study in a
particular region of Belgium.

Immunoglobulin E: The results of this
study showed that the total IgE of animals
with IBH was significantly higher than
animals without symptoms. In explaining
the cause of the above finding, it seems
useful to pay attention to the pathogenicity
of the disease: according to researchers, the
reason for IBH is the increased sensitivity
to allergens (caused by insect bites), which
is more related to the immediate type. It is
noteworthy that type | or an immediate type
of hypersensitivity is formed by IgE
(Fadock and Greiner, 1990; Sloet Van
Oldruitenborgh - Oosterbaan, 2009); so,
higher levels of this substance in the blood
of affected animals would be expected.

In a study on Icelandic horses, Hellberg
et al. (2006) found that culicoides-specific
IgE levels in horses with IBH were
significantly higher than those in healthy
horses. Also, in another study on Shetland
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