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Background: Fleas are wingless insects belonging to the Siphonaptera order (named because of their siphon-like mouthparts).
Objectives: The aim of this study was to evaluate the abundance and fauna of the fleas that are the carrier pathogen in the South of 
Khorasan-e-Razavi province.
Materials and Methods: In this cross-sectional study, for catch the fleas of cow and sheep were used 3 methods such as: light trap, sticky 
trap, and human bite.
Results: A total number of 580 fleas from Gonabad and Bajestan cities were collected that all species were Pulex iritans. Thirty five percent 
fleas were collected from cow and 65% from sheep.
Conclusions: Considering that fleas are carrier pathogens and tend to feed on human blood, which is offered periodically at different 
seasons, barn spraying with appropriate insecticide was performed.
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1. Background
Fleas are wingless insects belonging to the Siphonap-

tera order (named because of their siphon-like mouth-
parts). There are nearly 2000 species of fleas (95%) found 
on mammals, but fewer species can be found on birds 
and other hosts [1]. Ectoparasitism is a very serious threat 
to both animals and humans all over the world caused 
by parasites that live on the surface of the host that are 
called ectoparasites (e.g. some mites). The parasites bites 
are so painful that could make a great nuisance and can 
also lead to loss of large amount of Fleas’ blood and form 
a unique group of insects called Order Siphonaptera [2]. 
The evolutions of these species had taken place in the ear-
ly Cretaceous or Jurassic age with the evolution of marsu-
pials and insectivores about 125 to 150 million years ago. 
Historically, one of the most important ectoparasites of 
humans is the parasites called fleas that are the natu-
ral vectors of several important infectious diseases, like 
plague. Some 15 families with a total of 220 genera and 
some 2,500 species of the fleas can be distinguished to-
day in the world [2]. Most fleas of veterinary importance 
are grouped in the family’s Pulicidae, Ceratophyllidae, 
Leptopsyllidae and Vermipsyllidae. Rarely, members of 
other families (Hystrichopsyllidae, Rhopalopsyllidae) 
may be found on domestic animals [1].

Ctenocephalides felis is the species that most common-
ly infests dogs and cats and the less common species in-
clude Ctenocephalides canis, Echidnophaga gallinacea and 

Pulex simulans. Occasionally, the odd rodent or rabbit’ flea 
will be found on pets that prey on or scavenge rodents or 
rabbits [3]. Flea-borne zoonoses such as plague (Yersinia 
pestis) and murine typhus (Rickettsia typhi) caused signifi-
cant numbers of human cases in the past and remain a 
public health concern. Other flea-borne human patho-
gens have emerged recently (e.g. Bartonella henselae, Rick-
ettsia felis), and their mechanisms of transmission and 
impact on human health are not fully understood. P. ir-
ritans (Pulex irritans), also called the human flea, is not of-
ten seen in contemporary living quarters, but in the past 
this flea came in contact with all classes of people [4].

Human blood is the preferred food of P. irritans, but it 
will feed on other mammals. Today, this species are the 
most often found on pigs. Individuals that work with 
swine are some of the most likely people to become in-
fested. In societies where personal hygiene is important, 
infestations by human fleas are not as common [5]. Hu-
man fleas were extremely common before the develop-
ment of modern standards in both hygiene and launder-
ing. Most fleas, during that time, were found in a person’s 
bedding. In an attempt to decrease infestation, the Chi-
nese placed warmed flea traps made of ivory or bamboo 
between the sheets before going to bed at night. During 
the Renaissance period, ladies frequently wore fur col-
lars, called cravats, to catch the pestering fleas. The cravat 
could then be removed and shaken out to decrease the 
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chance of coming in contact with any fleas. P. irritans is 
mainly a nuisance to humans [3].

Given that, fleas are caught, this study is the vectors of 
plague and typhus, and on the other hand, due to anthro-
pophilic (philanthropy) than the humans that cause hu-
man Harassment be testing resistance to pesticides and 
proper spraying is necessary to control arthropod.

2. Objectives
This study has been conducted in the southern cities of 

Khorasan-e-Razavi province from September to Novem-
ber 2012 years in order to identify the best way to fight 
these arthropod in the villages in which the greatest total 
of livestock are found.

3. Materials and Methods
This study is a descriptive-cross sectional study per-

formed in cities of Gonabad and Bajestan in South of Kho-
rasan-e-Razavi province with an area of 10,000 square 
kilometers in the desert area, these cities are located be-
tween Southern Khorasan and Sistan and Balouchestan 
provinces faced with the risk of some arthropods with 
animals that are passing through. Sampling and species 
identification. In this study, a total of 45 villages were 
randomly selected from 110 villages using random num-
bers table that in each village some animals, husbandries 
were selected randomly for collecting the fleas from a to-
tal of 50 cows and 600 sheep. For collecting the samples 
of March to August 2013, three methods of sticky traps, 
human bait and light traps were used.

In a sticky trap, white cloth impregnated with castor 
oil connected to a timber one meter length and behind 
the bag there was a plastic water bag with 35 degrees, and 
then the trap was moved in the floor and at the side walls 
of the barn. In human bait method a white cloth impreg-
nated with castor oil wrapped to a volunteered feet and 
then the person was moving into the barn, so the  fleas 

that were caught in this way were transported to the 
laboratory for identification and sampling a vial of  alco-
hol 70% and in the third sampling method a 12 volt bulb 
that was connected to an adapter and a pot of water was 
put under it, then was turned on in the barn and the next 
morning floating fleas were collected and transported to 
the laboratory.

The collected fleas in three methods were transferred in 
separate vials containing alcohol 70% ethanol depending 
on cow and labeled village name, type of livestock and col-
lecting date to the laboratory. In the laboratory collected 
fleas of animals in each region were caught separately and 
were poured in a container KOH was left at room tempera-
ture for 24 hour. Then the fleas were poured in a container 
with glasyal acetic acid for 1 hour and later to dewater an-
thropod, the samples were transferred to a container of 
alcohol of 50, 80, and 96 for 30-60 min. After finishing the 
stages, the fleas were transferred to Poori and were fixed. 
For identifying the key of Harry D. Prat, 1954 was used.

4. Results
In total 580 fleas were collected from 45 rural areas in 

both Gonabad and Bajestan cities and all were from P. iri-
tans species. Thirty five percent fleas were collected from 
cow and 65% from sheep that 53.2 from male and 46.8 
were female cows, whereas 54.8% from ram and 45.2% 
were from female sheep. Fifty seven point four percent 
fleas were collected by human bait method and the least 
were collected by using light traps (18.6%). Seventy five 
percent of the collected fleas were collected by human 
bait method from sheep that the male to female ratio of 
fleas, 1.5 against. Data were analyzed using SPSS-16 and χ2 
test. In the first two seasons of the year, due to the effects 
of temperature on growth and reproduction fleas, most 
fleas were captured in the summer (63.7%). Figure 1 shows 
abundance of fleas caught in Spring and Summer 2013, 
also Tables 1 and 2 show frequency of the fleas sampling.

Table 1. Frequency of the Fleas Sampling According to Geographical Area and Type of Domestic Animal

Sampling areas Type of Animal

Cow Sheep

Male Female Male Female

Haji Abad 20 34 0 0

Zirjan 10 8 117 113

Behabad 25 8 16 15

Nodehmirmehrab 17 6 7 5

Fodanjan 10 6 9 10

Pachk 2 2 7 9

Mend 3 2 7 9

Jazin 4 6 9 5

Ohnak 8 5 7 6

Zibad 5 6 14 9

Roshnavand 4 13 0 0

Total 108 95 193 184
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Table 2. The Frequency of Fleas Sampling According to Sampling Method and Domestic Type of Animal

Sampling Method Type of Animal

Cow Sheep

Male Female Male Female

Light Trap 60 10 18 20

Sticky Trap 30 20 65 24

Human bait 50 33 150 100

Total 140 63 233 144
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Figure 1. Abundance of Fleas Caught in Spring and Summer 2013

5. Discussion
One of the major health problems in the study areas, ha-

rassing humans is fleas’ bites that usually stop him from 
rest and relaxation and cause allergic status on him as-
sociated with intense itching sensation. P. irritans was the 
two dominant species in most rural areas of these two 
cities. This flea lacks head, pronotal comb (cetenidia) and 
its head is rounded in front and the total of 3 thorax seg-
ments is equall with the first segment of its abdomen or 
more than length. Mesopleuron lacks meral rod.

The best method used for collecting them was human 
bait and since the collected species tend to blood-feeding 
from human were more attracted to human but in light 
trap method they were less attracted to light since they 
need a provocation by animal or human to move. In 
sticky traps because of using the water content bag of 36 
degrees that was close to the human body temperature, 
fleas’ attraction was more in compare to the light trap 
method. Highest fleas collected from the village Zyrjan 
(40.1%) and the lowest was from the village Roshnavnd 
(2.9%) due to how stable spraying in two villages.

In Khoobdel et al. study conducted in Kohkiluyeh and 
Boyerahmad, 2435 fleas were collected that 36.9% by pa-
per trap method, 24% with human bait and 16.4% were 
collected by light traps [6]. Faunistic study of fleas has 
been started about 50 years ago in Iran during which, 
the fleas’ fauna and ecology have been studied in Iran's 
Kurdish region or at the heart of Plague natural region 
and in addition several new species of the insects have 
been reported elsewhere in Iran [7]. A total of 66 species 

of fleas have been introduced in Iran. Some studies have 
been performed In Kermanshah, Lorestan and Bandar Ab-
bas on the rodents’ fleas that P. irritans has been observed 
among the reported fleas [8].

In a study performed in Tanzania from 1986 to 2004, 
12 villages were surveyed for infected domestic animals 
with fleas that in 7 villages P. irritans fleas were consid-
ered to have severe infection to Yersinia pestis that shows 
the importance of controlling this arthropod, but in 
our study did not survey infection fleas [5]. In another 
study performed from June to July 2002 in Greece on 
domestic animals such as cattle, sheep and goats, all col-
lected fleas were Polex species. Prevalence of ectopara-
sitic arthropods in sampled groups of wild (n = 128; 16 
species) and domestic (n = 69; 3 species) animals in the 
Las Merindades area of the province of Burgos, Spain. 
The overall prevalence of parasitisation by fleas was 27%. 
Ctenophthalmus spp. showed the wider range of host in 
wild animals, while P. irritans was the most frequent spe-
cies in domestic animal [9] in this study, as in our study, 
most fleas collected were P. irritans and over the cattle 
and sheep. A plague that was epidemic in an area of Tan-
zania in 1980 caused many cases of death. Epidemiologi-
cal studies and active surveillance were conducted from 
June 1980 to May 1990. All rodents were collected by live 
rodent trap and fleas by light trap and were identified. 
Most of the fleas of houses were P. irritans and resistant 
to the used pesticides [10].

A study was carried out on the contamination of do-
mestic livestock with fleas in northern Libya. From 1861 
surveyed animals, 1857 Ctenocephalides felis and 4 Pu-
lex irritans and also from 79 visited dogs 53 cases were 
infected to P. irritans. With this approach, the human 
flea has a worldwide spread and can feed on most of 
domestic animals maintained in human environment 
and be easily transferred to different locations [11]. In 
a breeder farm near Tehran, severe infestation to fleas 
was observed. Morphological characteristics of the flea 
were those related to human flea P. irritans. Although 
based on reports, the severity of infestation in some hall 
was to the extent that the farm workers and even the 
dwellers around the farm were severely infested [12]. In 
a study performed on sheep fleas in Isfahan showed that 
from 905 collected fleas 98.3% were P. irritans and 1.7% 
were Ctenocephalides canis, this result is in accordance 
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with our study results [13]. Considering the present 
study results it is suggested for combating the fleas to 
spray clothing of non-native individuals who are more 
sensitive to the fleas bites with proper pesticides and on 
arrival to the animal barn put pants into socks to pre-
vent their entrance to person's clothing and also pour 
soil mixed with pyrethroid inside the barn at the edge 
of the walls and the barn environment be heated with 
flame once a year. Considering that fleas are caught tend 
to feed on human blood, which is offered periodically at 
different seasons, be done, barn spraying with appropri-
ate insecticide.
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