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Abstract

Cutaneous leishmaniasis is caused by an unicellular flagellated parasite belonging to
the genus Leishmania. The infection occurs when a sand fly bites the skin of the
vertebral host, leaving a deep sore with deformation of the skin area.Data were
collected in the current study based on various criteria, including gender, seasonal
diversity, age groups and house environment.Males recorded a higher mean infection
than females reaching 72.2 compared to 64.0 for females. The highest mean infection
was in Winter, reaching 79.0 compared to the lowest mean infection recorded in the
Autumn, which was 10.0. The age groups between 4-12 years recorded the highest
mean infection reach to 29.0 compared to the other age groups. The housing
environment also hada clear effect on the mean infection reaching 100.0, in the
village, which is higher than in the city asit reached 36.20. Cutaneous
leishmaniasiscases number differ according to many factors like sexes, seasonal
diversity, age groups and housing environment.Given the seriousness of this disease,
health measures must be taken to avoid exposure to sand flies that transmit the
disease.

Keywords:Leishmania, Cutaneous leishmaniasis, Parasitic diseases , Epidemiology,
Medical Parasitology, Nineveh, Iraqg.

Introduction

To this day, leishmainasis remains a threatto human and a global disease caused
by intracellular parasites of the genus Leishmania. Depending on the clinical features,
leishmaniasis can be classified into three clinical forms, cutaneous leishmaniasis
(CL), which is the most common form caused by L. tropica, accounting for 50-75%
of all other infection WHO,[1] , mucocutaneousleish-maniasis and visceral
leishmaniasis, which are the most virulent ones, caused by L.brazilienceandL.
donovani respectively Desjeux,[2], Murray et al. [3] .

According to the form, these species are similar in appearance, but are in
conflict with each other in a few distinct characteristics, physiological aspects,
geographical distribution and vector types David and Craft[ 4], Hailu et al.[5] , also
the type and severity of the symptoms of leishmaniasis varies, depending on
theparasite's species, genotype, nutritional status, a person's ability to resist the
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disease, vectors and environmental factors Hailu etal.[5] , Lipoldova and Demant,[6]

These parasites infect humans andmammalian such as rodents and canines,
which are representthe main reservoirs. Such dogs are the species that contribute
most to the epidemic of this disease and are transmitted to vertebrates through the
bite of the sand fly that belongs to Phlebotomusgenus, WHO,[7], Dawit, et al.[8],
where the parasites are found as an intracellular motile (amastigote) stage within the
phagocytes of the vertebrate host, while it develops as an extracellular motile stage
(promastigote) in an invertebrate host Dates,[9] .

This disease is a global health problem, affecting nearly 12 countries and
constituting a major health problem in the eastern Mediterranean region. By
geographical distribution, the disease is divided into leishmaniasis in the Modern
World and lesimaniasis in the Ancient World Dujardin et al.[10], Pastigo,[11] .
Cutaneous leishmaniasis considered one of the endemic diseases in Iraq and some
neighboring countries and it is known as eastern ulcer, and locally called the Baghdad
boil.Most of the leishmaniasis cases recorded by the World Health Organization
indicate that it was caused by tropical leishmaniasis, which causes a wet ulcer in Iraqg,
especially in semi-urban and rural areas (Momeni et al.[12] , Al-Warid et al.[13] .

Al-Jeboori and Evans [14] were recorded a number of cases of infection with
this parasite in Irag due to Leishmaniatropica, while Ali, et al.[15], documented a
greater number of infections described by L. that cutaneous leishmaniasis caused on
the epidermal layer of the skin through injuries that extend from pimples or burning
nodules in the affected area to deep tissues to ulcerated skin in exposed areas of the
body such as the legs, feet and hands and it may turn into hyperkeratotic skin. In a
few cases, about 200 ulcers can occur in the affected person and the ulcer recovers at
that stage after different periods according to the species of Leishmaniaafter
treatment of the skin injury leaving a scar pitted inside skin with permanent
deformation within the affected area David and Craft[5], Ali, et al.[ 15], Reguera et
al.[ 16], Bukar et al.[17] .

Despites the severity of these diseases, they did not receive much attention,
especially in poor regions of the world, although there are approximately 350 million
individuals exposed to the risks of this disease ( Sharqui and Al-Kafaji,[18] .

Cutaneous leishmaniasiswasreceived great interest and there have been many
attempts to treat it, including the use of heat, red ray and others in its' treatment,as
well as the utilize of chemotherapy which includes medicationsofPentostam or
Glucantime which is one of the oldest treatments withsuccess in treating numerous
types of Leishmaniasis Asilin and Modabber[ 19] .

The effect of the drugs may be restricted due to the variations in sensitivity of
the diverse species of Leishmania to drugs and its' side effects, as well as the diverse
effectiveness of a persons' immune system against the disease, Hassan and
Najim,[20] .

In conclusions, it is necessary to take into account the saying that prevention is
better than cure, so a person must avoid infection by eliminating sand flies that
transmit disease, avoid exposure to its stings, not staying in open areas, and spraying
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pesticides in house, as well as spreading health awareness and culture and adopting
strategies for avoiding and limit the spread of this disease Davies et al.[21] .

The aim of this study is to estimate the cases number of cutaneous leishmaniasis
in Ninenevh governorate and the variation in the cases number based on
criteriaincluding, gender, age groups, seasonal variation and housing environment.

Material and Methods
Study area

Topography, Nineveh governorate is located northwest of Irag. It has borders
with Syria and the Iragi provinces. Nineveh province is the third largest province in
Iraq in terms of size, after Baghdad and Basra.lts total area is estimated at 37,323 km
2. The capital of the governorate is the city of Mosul. The Tigris River extends from
the northwest to the south of the governorate. The governorate includes eight regions,
as shown in Fig.(1).The population of Nineveh Governorate was about 3,273,000 in
2009 Nineveh,[22]. Nineveh governorate has fabulous climatic conditions, because it
Is interesting among the governorate of Irag. With a length of Spring and Autumn, for
this reason it was called Um-Al-Rabiain.
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Fig.(1): Map of Nineveh governorate

Data collection

Data were collected on cutaneous leishmaniasis for the period from September
2008 to September 2012 in coordination with the Nineveh Health Department, a
dermatologists at the Communicable Diseases Center, and a consultant
dermatologists. Diagnosis of CL has been made on the basis of clinical features and
in doubtful cases, smears are taken from the area of infection and fixed with alcohol,
then stained with 10% Giemsa stain and diagnosed under light microscopy. Data are
organized according to several criteria, including, sexes, age groups, seasonal
variationand house environment in Nieneveh governorate.
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Statistical analysis

Comparison between groups were made using ANOVA and (Duncan test) Al-
Zubaidy and Al-Falahy,[23] .

Results

Table 1: Shows the differences in number and percentage of CL cases between males
and females for the period 2008-2012 in Nineveh governorate.

years Sexes Tot_al nur_nber
Male(No. &%) Female(No.& %) of infections

2008 28(62.2%) 17(37.7%) 45
2009 14(41.2%) 20(58.8%) 34
2010 53(54.6%) 44(45.4%) 97
2011 95(51%) 91(49%) 186
2012 170(53.2%)) 149(46.8%) 319
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Fig. 2.:Shows the infections of CL distributed according to the sex for the period
2008-2012 in Nineveh governorate

Table 2: shows mean infections of CL by years and sex for the period 2008-2012 in
Nineveh Governorate.

Mean infections Sexes Mean infections Years
A72.000 Male D22.500 2008
A64.000 Female D17.000 2009

C48.000 2010

B93.500 2011

A159. 500 2012
10940
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Fig 2: Shows the infections of CL distributed according to the sex for the period
2008-2012 in Nineveh governorate.

Tables (land 2) show that there were no statistically significant differences
between the meansexes, while there were statistically significant differences in the
mean years at the level of 1%. It was also noted that the highest mean infections was
in 2012, with a significant difference from other years, as 2009 recorded the lowest
mean infections for both sexes, where males scored the highest mean incidence 72.0,
while it was 64 for females (Fig.2).

Table 3: Shows the differences in number and percentage of CL cases distributed
between the seasons for the period 2008-2012 in Nineveh governorate.

Vears _ _ Seasons Tot_al number of
Winter Spring Summer Autumn infections

2008 (421.2%) (331.3%) (11.52%) (13.63%) 45

2009 (883.2%) (og/o) (OE’)/O) (1f.8) 34

2010 (403.’2%) (45%2%) (7.1%) (7.1%) o

2011 (81.521%) (112.;%) (1.?%) (z.Fs)%) 186

2012 (4%%?%)) (41.:?3%@) (0.(23%) (8.278%) 319

Table 4: Shows mean infections of CL by years and seasons for the period 2008-
2012 in Nineveh Governorate.

Mean infections Seasons Mean infections Years
A79.00 Winter B11.25 2008
AB42.60 Spring B8.50 2009
B4.60 Summer AB24.50 2010
B10.00 Autumn AB46.50 2011
A79.75 2012

It is noted through the tables (3and4) that the mean infections for years and
seasons was significant at level 1%.l1t is also evident through the mean infections with
cutaneous leishmaniasis, that the highest mean infections was 79.75 for the year 2012
with a significant differences from what it was for the year 2008 and 2009, and not
significant for the years 2010 and 2011, while the lowest mean infections was 8.5 for
the year 2009. In comparison in the seasons, the tables indicate that the highest mean
infections was 79 in Winter, with a significant difference from that in Summer and
Autumn, as the Autumn recorded the lowest mean infections reaching 10.0 ( Fig. 3).
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Fig 3: Shows the infections of CL distributed according to the sex for the period 2008-
2012 in Nineveh governorate.

Table 5: Shows the differences in number and percentage of CL cases distributed
according to the age groups for the period 2008-2012 in Nineveh governorate.

Age Grope
(No.&%) Total
year € |& P L 45 L 218 . g §29sE o8
:.Oc'c.mg—%coggac&wggugbﬁg\gygaﬁ
= TS1ETH TRBRGRE T RS  2E
2008 |0 6 9 17 3 6 4 0 | 4
(0%) |(13.4%)| (20%) |(37.8%)| (6.6%) | (13.45) | (8.8%) | (0%)
2000 | 5 2 5 6 3 6 7 0 | 4
(14.7%)| (5.8%) |(14.7%)|(17.7%)| (8.8%) | (17.7%) | (20.8%) | (0%)
ot0| 2 6 12 | 21 8 27 [0 |,
(29%) |(16.5%)|(12.4%)|(21.7%)| (8.3%) | (27.8%) | (11.3%)| (0%)
o11| 8 6 | 37 | 38 23 39 25 | 0 | o
(4.3%) | (8.7%) |(19.9%)|(20.4%)| (12.4%) | (20.9%) | (13.4%) | (0%)
11 | 33 | 53 | 64 64 52 | 1
2012 | 3 a0y [(10.3%) | (16.6%)| (20%) |*21317)| (2000) |(16.3%0/(0.3%)| 31°

Table 6: Shows mean infections of CL by years and age groups for the period 2008-
2012 in Nineveh Governorate.

Mean infections | Age grouping | Mean infections Years
DE5.200 From 1-12 C 5.500 2008
months
CDE10.200 From 1-3 years C 4.250 2009
AB23.400 From 3-6 years C 21.625 2010
A29000 From 6-12 years A 39.625 2011
BCD15.000 From 12-18 2012
years
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Fig 4: Shows the infections of CL distributed according to years and age groups for
the period 2008-2012 in Nineveh governorate.

The two tables (5and6) show a significant differences in the mean years and
mean age groups at 1% level. It is evident from the mean infection across years and
age groups that the mean infection was 39.42 in 2012. In comparison between age
groups, there was a variation in the mean infections, with the 6-14
yearsagegroupregistering the highest infections of 29.0, while the lowest infection
was in persons over the age of 65 years (Fig.4).

Table 7: Shows the differences in number and percentage of CL cases distributed
according to the years and house environment for the period 2008-2012 in Nineveh

governorate.
House environment
i ) Total number
0, 0,

Years City (N0.&%) Village(No.&%) of infections
2008 5(11.1%) 40(88.9%) 45
2009 7(20.6%) 27(79.4%) 34
2010 31 (32%) 66(68%) 97
2011 45(24.2%) 141(75.8%) 186
2012 93(29.2%) 226(70.8%) 319

Table 8: Shows Mean infections of CL by years and house environment for the
period 2008-2012 in Nineveh Governorate.

Housing Mean infection Years

Mean infection
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Fig 5: Shows the infections of CL distributed according to yearsand house
environment for the period 2008-2012 in Ninenevh governorate.

It appears from the tables(7and8) that the mean infection for both years and
housing was significant at level 1%, where the highest infections observed in 2012,
with a significant difference from that of 2008 and 2009. By comparison between
housing sites, it indicates that the higher in the village, which it reach 100.0 with a
significant difference from the city, which reach 36.20 (Fig. 5).

Discussion

In our view, the higher incidence of cutaneous leishmaniasis in males than
females may be attributed to the active movement of males, going outdoor to work
for long hours, and wearing special clothing that may expose parts of the body to
sand fly bites.

Compared to females, most of them are working inside the house and they wear
clothes that cover all parts of the body except for the face when leaving the house in
view of the traditions and social norms, especially in rural areas, with no interest to
reviewing health units.

Males may also be interested in treatment and reviewing health clinics, which
may increase the number of cases registered as a result of the prevailing awareness in
rural areas compared to women. The result of the present study agreed with many
studies Rahi,[24], Klein and Roberts,[25], Al- Obaidi et al.[26], Galgamuwa et
al.[27] . this may be due to the effect of sex hormones on the immune response
where experimental researches indicate it effect of these hormones on skin structure
and physiological aspects between males and females, Dao and Kazin,[ 28] ,
Rubinow,[29] , as well as the variation in the number of immune cells in females
compared to males as, neutrophils, monocytes in spleen as well as macrophages, B
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cells CD4". Where it was found, through experimental researches on hamsters, that
the estrogen hormone has a role in providing resistance to female hamsters against
infection with Leishmania spp. Travi et al.[30], Scotland et al.[31], Al-Khayat,et
al.[32].

In terms of differences in the seasonal spread of cutaneous leishmaniasis, this
may be related to the activity of sand flies related to the climatic conditions in terms
of temperature, humidity and the development of the female insect that needs blood
during the life cycle to mature and complete the life cycle, especially in the Spring,
Summer and hot months simultaneously with the activity and intensity of the vector
insect, and after an incubation period that depends on the species of parasite and the
response of the host and symptoms begin to appear in the Winter, Seaad et al.[33], it
appears that seasonal variation and climatic factors play a role in the infection, as
Winter records higher incidence of CL than in Summer, Al-Obaidi, et al.[26] ,
Hlavacova et al.[34] . The results that we reached through this study indicate a higher
incidence rate in Winter compared to other seasons, and these results are consistent
with other studies, Amin et al.[35], Tiwary et al.[36] .

The results of the current study showed that people between 6-14 years old were
more likely to develop cutaneous leishmaniasis due to the great activity of this age
groups in terms of going outdoor to play or go to schools and being exposed to sand
flies, and compared with the large age groups over 60 years, where this age group
may not pay attention to visiting health units when the disease appears or because of
the chronic diseases that cause their stay at home and their limited movement. All
these factors have led to a variation in the incidence of cutaneous leishmaniasis with
different age groups and these are consistent With many studies, Galgamuwa et
al.[27], Al-Tawfiqand Abukhamsin,[37], Moosazadeh et al.[38] .

Our results from the current study on housing environment are consistent with
many studies, Rahi,[24], Al- Samarai and Saher,[39] , as these studies indicate the
prevalence of cutaneous leishmaniasis in rural areas in southern Irag and the Republic
of Iran. The high rate of infection in rural areas more than the city may explain the
large number of stray animals such as dogs and rodents, which contributes to
perpetuation of the life cycle.

The insect also spends part of life in damp and dark places in the bedrooms,
especially in the corners near the ceilings, the pits of rodents and barns that bounds in
rural areas and far from air currents or light, where the insect flies in to obtain a blood
meal from a human or animal that necessary for growth, Sharifi et al.[40], Kumar and
Samant,[41] .

Through our findings, and to limit the spread of the disease, health awareness
must be increased, especially in rural areas, and insecticides should be sprayed to
eliminate the sand flies that transmit the disease.

Also, not sleeping in the open, using mosquito nets, and wearing protective
clothing to protect body parts from the bites of insects that transmit the disease, put
protective nets on doors and windows and review heath units when exposed to
infection to limit spread of the disease, Rahi,[24], Kumar and Samant,[41], Duszak
et al.[42], Sakhaeli et al.[43] and [44-49].
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Conclusions
The current study showed a clear variation in the number of cutaneous leishmaniasis

cases according to several criteria including gender, seasonal variation, age groups and
housing environment. The Winter, the males, the age groupsof 4-12 years and village
residents recorded higher rates of infection with this disease compared to the other.
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