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Abstract 

  The bloodsucking arthropod bite is the cofactor in the transmission of infectious diseases to 

man and animals. They release with saliva powerful anti-homeostatic and immuno-modulators 

that favor the replication and the establishment of the infective pathogen. The transmission de-

pend on the close contact of the child with a seropositive mother (or relatives) whose infective 

saliva is used to relieve itching and scratching at the arthropod bite's sites. Vector-borne dis-

eases are caused by parasites, bacteria or viruses transmitted by the hematophagous arthropods 

bite (mainly ticks and mosquitoes). The past decades there were emergence of new diseases or 

re-emergence of existing diseases, due to changes in their epidemiology (i.e. geographical dis-

tribution, prevalence, pathogenicity and vector-capacity). Besides, human factors, such as tra-

vel with pets, changes in human habitats, social and leisure activities have their input, but cli-

mate changes also have a direct impact on arthropod vectors. Vaccinations are up to date 

for diseases prevalent in the area, but what about diseases beyond vaccination? Wear light-col- 

ored, long-sleeved shirts and long trousers, tucked into socks or boots, and the use of ins-

ect repellent on exposed skin and clothing to protect from being bitten by mosquitoes, sand-

flies and/or ticks. This review discussed the vectors, diseases and feasible insecticidal control. 
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Introduction 
   The approach to protection against arthro-

pod bites is influenced by the level of pro-

tection that is needed in a specific situation. 

For example, a combination of chemically-

treated gear and clothing and a strong chem-

ical repellent may be necessary in areas with 

high concentrations of disease-carrying ar-

thropods. In contrast, milder repellents may 

be sufficient to prevent nuisance bites in ar-

eas with low levels of disease vectors (CDC, 

2009). Arthropods form Phylum Euarthrop-

oda, which includes insects, arachnids, myri 

apods, and crustaceans. Term Arthropoda as 

originally proposed refers to a proposed gro-

uping of Euarthropods and the phylum Ony-

chophora (Ortega-Hernández, 2016) 

   Repellents are variably useful in deterring 

mosquitoes, biting flies, fleas, midges, chig-

gers, and ticks. Repellents are not effective 

against stinging insects, such as Hymenopt- 

era species (yellow-jackets, wasps, bees, ho-

rnets, imported fire ants, and harvester ants) 

or spiders (Abdel-Rahman et al, 2015). Un-

like blood-sucking arthropods, stinging in-

sects and spiders do not seek out humans to 

feed. They sting/bite man reflexively in self-

defense or to defend the nest (some hymeno- 

pterans) or egg sacs (some spiders), and it is 

not possible to chemically deter these extr-

eme behaviors short of using an insecticide.  

Review and Discussion 
 

  Permethrin-treated clothing: Permethrin is 

a synthetic compound that is not a repellent, 

but rather causes nervous system toxicity to 

insects. Its toxicity in humans is low. For the 

prevention of insect bites, permethrin is ap-

plied to clothing or bedding, but not to the 

skin. It is applied to the skin briefly in the 

treatment of head lice and scabies (Fradin, 

1998). Permethrin is effective against mosq-

uitoes, flies, ticks, and chiggers. Insects enc- 

ountering permethrin-treated material either 

leave immediately or die if they remain in 

contact. For some situations, permethrin-tre-

ated clothing alone, without an additional re-

pellent applied to skin proved sufficient pro-

tection (Brown and Hebert, 1997). 

   Permethrin is available as a spray for the 

treatment of clothing and gear (e.g., Saw-

yer™ Permethrin Clothing Insect Repellent, 

others). Fabrics should be sprayed on both 
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sides for 30 to 45 seconds and allowed to a 

week, even after several washings (Schreck 

and McGovern, 1989). 

   Clothing and gear impregnated with perm- 

ethrin (Insect Shield™) are also available. 

The United States (US) Environmental Pro-

tection Agency (EPA) has registered this te-

chnology and assigned the products a toxici-

ty category IV (i.e., practically non-toxic, 

not an irritant). Products made with this ma-

terial carry no warnings about use in chil-

dren or pregnant women. These materials 

maintain their repellency through approxi-

mately 70 laundry cycles, according to the 

manufacturer (Gupta et al, 1989). A rando-

mized study comparing at-home treated clo-

thing, commercially treated clothing, and 

untreated ones showed that subjects wearing 

treated clothing were 3.36 times less likely 

to have nymphal Ixodes scapularis ticks at-

tach to their body than subjects wearing un-

treated clothing. In addition, ticks that did 

attach to subjects with treated clothing were 

more likely to be dead within 2.5hrs of at-

tachment (Miller et al, 2011).  

  The combination of permethrin-treated clo-

thing and a DEET-based repellent on any 

exposed skin may provide the best protec-

tion available against insect bites. This com-

bination is particularly important for people 

with regular exposure to biting arthropods, 

as not all species of mosquitoes worldwide 

are repelled by DEET, but all are deterred or 

killed by permethrin.  

   Experimentally, efficacy of 5% permethrin 

lotion as a topical repellent has been investi-

gated in comparison to a 50% DEET spray 

against Aedes aegypti bites. Permethrin's re- 

pellency was significantly inferior to DEET 

(Miot et al, 2008).  

   Repellents: Among repellents for which a 

mechanism of action has been described, 

some act as agonists at olfactory receptors, 

binding the receptors and blocking recogni-

tion of suitable prey. Others antagonize ol-

factory receptors and actively reverse a nor-

mally attractive scent into a deterring scent. 

Due to highly divergent receptors, the same 

compound may act as an agonist in one spe-

cies and an antagonist in another (Bohbot et 

al, 2011).  

   Proper application: Guidelines regarding 

safe and effective use of insect repellents in 

order to maximize effectiveness and mini-

mize side effects were issued by the United 

States (US) Environmental Protection Agen-

cy (EPA). These are particularly important 

when using DEET-based repellents: 1- Use 

just enough repellent to lightly cover but not 

saturate the skin. 2- Repellents should be 

applied to exposed skin, clothing, or both, 

but not under clothing. 3- A thin layer can 

be applied to the face by dispensing repel-

lent into the palms, rubbing hands together, 

and then applying to the face. 4- Repellent 

should be washed from the palms after ap-

plication to prevent contact with the eyes, 

mouth, and genitals. 5- Do not use repellents 

over cuts, wounds, inflamed, irritated, or 

eczematous skin. 6- Do not inhale aerosols, 

spray them in enclosed spaces or near food, 

or get them into the eyes. 7- Do not apply 

insect repellent to the hands of small chil-

dren, as it will inevitably be rubbed into the 

eyes. 8- Frequent reapplication of repellent 

is unnecessary, and 9- The areas treated with 

repellent should be washed with soap and 

water once the repellent was no longer nee-

ded (Bohbot and Dickens, 2010). But, the 

protection is shortened by swimming, wash-

ing, sweating, wiping, exercise, and rainfall.  

  Specific agents: The most effective insect 

repellents are: 1- DEET (N,N-diethyl-3-me-

thyl benzamide), 2- Picaridin (KBR 3023), 

3- PMD (P-methane-3,8-diol), 4- BioUD, & 

5- IR 3535 (Schofield et al, 2007). These 

agents are not equal in efficacy and provide 

varying degrees of protection against differ-

ent arthropods.  

1- DEET (N,N-diethyl-3-methylbenzamide) 

 is effective against mosquitoes, biting flies, 

chiggers, fleas, and ticks. DEET has been in 

use for more than 50 years and is considered 

the "gold standard" of insect repellents (Pic-

kett et al, 2008). No other compound covers 

as broad a spectrum of arthropods or offers 
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the extended duration of action of DEET 

(Katz et al, 2008). In addition, there are mi-

croencapsulated formulations (e.g., 3M™ 

Ultrathon™), which increase the period of 

evaporation (and hence repellency) while 

reducing absorption by skin. These products 

have made it possible to decrease the con-

centration of DEET without sacrificing its 

duration of action (Kasting et al, 2008).  

   DEET is available in many products, in 

concentrations ranging from less than 10% 

to more than 75%. The effectiveness of 

DEET plateaus at approximately 30%, but 

higher concentrations provide longer dura-

tion of protection. Products with concentra-

tions around 10% are effective for periods of 

approximately two hours; a concentration of 

about 24% provides an average of five hours 

of protection. Protection is shortened by sw-

imming, washing, rainfall, sweating, and wi-

ping (Fradin and Day, 2002). A prudent ap-

proach is to select the lowest concentration 

effective for the amount of time spent out-

doors. Products with 10 to 35% DEET are 

adequate in most circumstances. Higher con-

centrations should be reserved for situations 

in which insect infestation is high, elevated 

temperatures and humidity may limit evapo-

ration, or time outdoors exceed 3 to 4 hours.  

   Adverse effects: Although serious adverse 

reactions to DEET are uncommon, excessive 

absorption through the skin can cause der-

matitis, allergic reactions, and rare neurotox-

icity. DEET can damage some plastics, and 

clothes made from synthetic fibers such as 

spandex or rayon, and some patients dislike 

the oily and sticky skin sensation that DEET 

can cause. Repellents containing DEET may 

reduce the efficacy of sunscreens applied si-

multaneously, although labeling of the com-

bined products containing both components 

should have taken this into account and the 

sunscreen component should provide the 

stated sun protection factor. These combina-

tion products are not recommended for use 

in children, as given by the CDC (1989). 

   Use in children: Used as directed, DEET 

may be safe for children older than two 

months of age. However, adverse neurologic 

effects, such as encephalopathy were report-

ed with massive exposure and chronic use. 

Overall, fewer than 20 cases were reported 

worldwide and each developed in the setting 

of inappropriate use (oral ingestion or repea- 

ted exposure to high concentrations), with at 

least three fatalities. Hypersensitivity pneu- 

monitis in a child following inhalation of a 

DEET-containing insect repellent was also 

reported (CDC, 1989). The American Acad-

emy of Pediatrics (AAP) agreed with the 

recommendation that children younger than 

two months of age should not use DEET 

products. For older infants and children, re-

pellents with 10 to 30% DEET proved safe 

and effective when used according to the 

product labels directions (Koren et al, 2003).  

   Products containing both DEET and sun-

screen are not recommended for children be-

cause reapplication (as may be necessary for 

sunscreen component) resulted in an exces-

sive exposure to DEET. DEET-containing 

sunscreens should not be reapplied and must 

be washed off when back indoors or no 

longer needed (Briassoulis et al, 2001).  

   Use in pregnancy: The recommendations 

for DEET use in pregnant and lactating wo-

men do not differ from those for non-preg-

nant adults (Morton et al, 2006). The CDC 

has advised pregnant women to take precau-

tions to reduce their risk of acquiring arbo-

viral infections (e.g., West Nile Virus) by 

avoiding mosquito bites through use of prot- 

ective clothing and DEET-based repellents 

(Garrettson, 1997). First trimester exposure 

of rats and rabbits to DEET did not cause an 

increased risk of malformations in offspring, 

although one study using a dose several-fold 

higher than normal human dose reported an 

increase in low birth weight (Schoenig et al, 

1994). There are no human data for first tri-

mester exposure. A double-blind, randomiz- 

ed, therapeutic trial of insect repellents for 

the prevention of malaria in 897 pregnant 

women did not find any adverse neurologic, 

gastrointestinal, or dermatologic effects in 

women who applied a median total DEET 
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dose of 214g per pregnancy (range = 0 to 

345g). No adverse effects were noted on fe-

tal/infant survival, growth, or development 

up to one year of age. DEET was detected in 

four cord blood samples from a randomly 

selected subgroup of 50 DEET users (Mc-

Gready et al, 2001).  

2- Picaridin: Picaridin (KBR 3023), a plant-

derived piperidine compound, is effective 

against mosquitoes, ticks, and the sand fly 

Phlebotomus papatasi (Badolo et al, 2004). 

This agent has been successfully used for 

years in Europe and Australia. In the US, it 

is available in a 20% solution (Sawyer™ 

Insect Repellent), and in a 7 or 15% solution 

(as Cutter Advanced™ & Cutter Advanced 

Sport™, respectively). Picaridin higher con-

centrations (e.g., 20%) gave similar efficacy 

to DEET when used for short periods (Co-

stantini et al, 2004). But, DEET has a longer 

duration of action (Frances et al, 2004).  

   Field trials comparing efficacy of picarid- 

in to DEET for protection against mosquito- 

es were performed with varying concentrati- 

ons of picaridin; these trials have gave com-

parable potency between high strength pica-

ridin and DEET up to about five hours after 

application (Preto- rius et al, 2003), For 

ticks (which are harder to repel) one study 

showed equivalent potency only for the first 

hour, after which DEET was superior. The 

manufacturer recommended application eve-

ry three to four hours (Klun et al, 2006).  

   Adverse effects: No toxicity in humans 

was reported where it has been in long-term 

use, although hepatic toxicity has been re-

ported in rats at very high doses (Wahle et 

al, 1999). Picaridin has an excellent tolera-

bility profile, in contrast to DEET. Picaridin 

is odorless, non-sticky, and non-greasy; it 

also does not irritate skin, stain fabrics, or 

degrade plastics (Astroff et al, 2000).  
3- PMD (P-menthane-3, 8-diol): PMD is the 

active ingredient in oil of lemon eucalyptus 

and in the most widely-used Chinese insect 

repellent, quelling. It is a plant-derived in-

gredient that has been listed by the Envi-

ronmental Protection Agency (EPA) as effe- 

ctive against mosquitoes, gnats and biting 

flies (CDC, 2007a) In USA, PMD is availa-

ble as 65% PMD (Repel Lemon Eucalyptus 

Insect Repellent Lotion and Spray Lotion™ 

& Survivor Lemon Eucalyptus Insect Repel-

lent™) and 10% PMD (Off! Botanical Inse- 

ct Repellent™). Efficacy studies are limited. 

Generally, PMD is approximately one-half 

as effective as DEET, such that a 30%PMD 

product would protect as well as a 15% 

DEET product (Carroll and Loye, 2006a). 

As an example, one comparative trial of 

40% PMD and 25% DEET gave a mean pro-

tection time of 3.8hours with PMD compa- 

red with 5.6hours with DEET (Frost, 2005)  

   Adverse effects: Toxicity in animal studies 

was limited to eye irritation, with one study 

reporting skin irritation in a human subject. 

However, neither problem is common. The 

CDC recommends avoiding eye contact and 

not using PMD on the faces and hands of 

small children (Barnard et al, 2002)  

   Use in children: The compound has not 

been adequately tested in children younger 

than three years old and should not be used 

in this group. 

4- BioUD: BioUD is a tomato-derived arth- 

ropod repellent registered by the US EPA in 

April 2007, and assigned the lowest toxicity 

rating. Its active ingredient is 7.75% 2-unde-

canone. BioUD is available in USA as Bite-

Blocker™ (Witting-Bissinger et al, 2008). 

BioUD was found to repel mosquitooes sim-

ilarly to products with up to 30% DEET in 

one report. A study cited on the manufactur-

er's website indicated that Bio UD was com-

parable to 7% DEET. Very hi-gh concentra-

tions of BioUD and DEET have similar re-

pellency against ixodid ticks, but this cannot 

necessarily be extrapolated to the lower con-

centrations intended for human use (Bissin-

ger et al, 2009) 

5- IR 3535: IR 3535 is a synthetic repellent 

available in the United States as Avon Skin-

So-Soft Bug Guard plus IR 3535 Expedi-

tion™. There are limited studies comparing 

IR 3535 to DEET or picaridin. It appeared to 

be the least effective of the three in one 

file:///C:/Users/Tosson/Downloads/Compressed/UpToDate%2021.3%20for%20Android,%20PC%20and%20all%20devices%20run%20HTML5/UpToDate%2021.3%20for%20Android,%20PC%20and%20all%20devices%20run%20HTML5/Uptodate/Uptodate/contents/mobipreview.htm
file:///C:/Users/Tosson/Downloads/Compressed/UpToDate%2021.3%20for%20Android,%20PC%20and%20all%20devices%20run%20HTML5/UpToDate%2021.3%20for%20Android,%20PC%20and%20all%20devices%20run%20HTML5/Uptodate/Uptodate/contents/mobipreview.htm
file:///C:/Users/Tosson/Downloads/Compressed/UpToDate%2021.3%20for%20Android,%20PC%20and%20all%20devices%20run%20HTML5/UpToDate%2021.3%20for%20Android,%20PC%20and%20all%20devices%20run%20HTML5/Uptodate/Uptodate/contents/mobipreview.htm


 

673 
 

study, although it compared favorably with 

DEET in another. One study indicated a 

long duration of action (Cilek et al, 2004) 

  Less effective and ineffective agents: Other 

agents marketed as insect repellents include 

citronella, and various botanical oils, vitam- 

in supplements, and the herbal preparations. 

There are also a variety of electronic devices 

and repellent-impregnated wristbands avail-

able.  

    Citronella: Citronella is a plant-based rep-

ellent that lacks the broad spectrum of activ-

ity and duration of action of DEET (Carroll, 

2008). Frequent application may compen-

sate for its limited duration of effectiveness, 

although animal studies have shown citron-

ella-based repellents to be potential dermal 

sensitizers. Citronella probably is not effec-

tive in repelling ticks.  

    Botanical oils: Various botanical oils, incl-

uding sandalwood, geranium, soybean, and 

others, have been used alone or in combina-

tion for repelling mosquitoes. The majority 

of these botanical oils and botanical-based 

repellents showed that the protection offered 

by them was far inferior to DEET, PMD, or 

picaridin (Girgenti and Suss, 2002).  

    Ingestion of strong-smelling foods or oth-

er substances: Claims that ingestion of odif-

erous substances, such as garlic, onions, cru-

ciferous vegetables or mineral sulfur, can re-

pel biting insects have not been substantiat-

ed (Ritchie et al, 2006).  

   Vitamin supplements and herbal remedies: 

No controlled scientific study of ingested 

vita-min or herbal remedies has ever shown 

these interventions to protect users from bit-

ing insects (Day, 2009) 

   Electronic devices: The electronic mosqui-

to repellents are devices that emit high-

pitched sounds that are generally inaudible 

to the human ear. A Cochrane review of ten 

field studies concluded there was no evide-

nce that the devices repelled the mosquitoes 

to any degree. Wristbands impregnated with 

insect repellents are not effective, regardless 

of the repellent used (Enayati et al, 2007). 

   Protection against specific insect-vectors:  

   Mosquitoes: Diseases transmitted by mos-

quitoes: a- Protozoa: The female Anopheles 

spp. carries five different species of zoonotic 

 protozoa cause malaria. Worldwide, malar-

ia is the leading cause of premature mortali-

ty, particularly in children under the age of 

five, with about 207 million cases and more 

than half a million deaths in 2012, death toll 

increased to one million as of 2018 accord-

ing to the American Mosquito Control As-

sociation, b-Myiasis: human botfly Dermat-

obia hominis attaches its eggs to the under-

side of a mosquito, as intermediate vector 

agents and when the mosquito takes a blood 

meal from a human or an animal, the body 

heat of mammalian host induces larval ha-

tching, c- Helminthiasis filariasis (elephanti-

asis) about 40 million people are living with 

a filariasis disability, d- Virus: Yellow Fev- 

er, Dengue Fever, Zika Fever and Chikung- 

unya Fever are transmitted mostly by Aedes 

aegypti. Other viral diseases as epidemic po-

lyarthritis, Rift Valley fever, Ross River fev- 

er (Aly et al, 2019), St. Louis encephalit-

is, West Nile fever, Japanese encephalitis, 

La Crosse encephalitis and several other en-

cephalitic diseases are carried by several dif-

ferent mosquitoes. Eastern equine encep- 

halitis (EEE) and Western equine encephali-

tis (WEE) occur in the United States where 

they cause diseases in man, horses, and so- 

me bird species. Because of the high mortal-

ity rate, EEE & WEE is regarded as two of 

the most serious mosquito-borne diseases in 

the United States. Symptoms range from the 

mild flu-like illness to encephalitis, coma 

and death (CDC, 2019a), e- Myxomatosis is 

spread by the biting insects, including mos-

quitoes (Kerr, 2013), and f- A mosquito's 

anti-coagulants with initial bite no reaction 

but with subsequent bites the body's immune 

system develops antibodies and a bite beco-

mes inflamed and itchy within 24 hours. So-

me adults can become desensitized to mosq- 

uitoes and have little or no reaction to their 

bites, while others (mainly young children) 

can become hyper-sensitive with bites caus-

ing blistering, bruising, and large inflamma-
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tory reactions, a response known as skeeter 

syndrome (Abdel-Motagaly et al, 2017). All 

viruses carried by arthropods (as mosquitoes 

or ticks) are collectively known as arbovi- 

ruses (CDC, 2007b). Other species of Aedes, 

Culex and Culiseta are also involved in dis-

eases transmission. 

   The most effective protection against mos-

quitoes consists of permethrin-treated cloth-

ing and gear, combined with DEET or picar-

idin applied to exposed skin. DEET was pre-

ferable for longer periods of exposure (Ku-

ehn, 2005). But, in areas with fewer mosqui-

toes and low risk of disease transmission, 

just one of these measures alone may be suf-

ficient. Alternative repellents, such as PMD, 

BioUD, and IR 3535, may also be adequate 

in lower risk environments, although these 

agents have not been as thoroughly studied.  

   2- Ticks:  Main diseases they transmit: a- 

Bacteria: 1- Lyme disease or Borreliosis, 2- 

Relapsing fever (tick-borne relapsing fever, 

different from Lyme disease due to different 

Borrelia species), 3- Typhus several diseas-

es caused by Rickettsia bacteria, 4- Rocky 

Mountain spotted fever, 5- Helvetica spotted 

fever, 6- Human granulocytic anaplasmosis 

(formerly human granulocytic ehrlichiosis, 

7- Bartonellosis, 8-Tularemia, b- Viral: 9-Ti-

ck-borne meningoencephalitis, 10- Powass- 

an virus/deer tick virus
, 
11- Colorado tick fe-

ver, 12- Crimean Congo hemorrhagic fever, 

13- Severe febrile illness, c- Protozoan: 14- 

Babesiosis, 15- Cytauxzoonosis, 16- Theileria- 

ses, d- Toxin: 17- Tick paralysis, and 18- All- 

ergies (CDC, 2019b) 

   The best protection against ticks consists 

of permethrin-treated clothing and gear, co-

mbined with DEET applied to exposed skin. 

Even DEET, which is considered the most 

effective agent, only repels ticks for short 

periods of time. Wearing clothing properly 

should keep ticks from gaining access to the 

skin (pant legs tucked into socks...etc.), and 

light-colored materials are preferable, as tic- 

ks are more easily seen against these. Visual 

inspection of man's skin after any time spent 

outdoors is critical for effective prevention  

 of tick-borne disease.  

   Personal protection: Several strategies for 

personal protection included: 1- Checking 

for and removing ticks after outdoor activiti- 

es. 2- Wearing protective clothing. 3- Using 

tick repellent on skin and clothing. 4- Avoi-

ding areas where ticks are abundant (Hayes 

and Piesman, 2003).  

   Ticks that are found already attached to 

the skin should be removed promptly. Tick 

size and appearance can be helpful clues for 

determining the disease transmission risk, 

but the validity of this information is highly 

dependent upon the expertise of the person 

viewing the tick. Patients sometimes confuse 

tick bites with bites by other types of arthro-

pods. As an example, in a study 6% of spec-

imens submitted by clinicians for tick identi-

fication were actually arthropods (common-

ly beetles and lice) rather than ticks (Falco et 

al, 1998).   

   Prophylaxis guidelines:  Infectious Diseas- 

es Society of America (IDSA) guidelines re-

commended the antibiotic prophylaxis only 

in the patients who meet ALL of the follow-

ing criteria: a- Attached tick identified as an 

adult or nymphal Ixodes scapularis tick 

(deer tick), b- Tick is estimated to attach for 

≥36 hours, c- Prophylaxis is begun within 

72hrs of tick removal Local rate of infection 

of ticks with B. burgdorferi is ≥20%, and e-  

Doxycycline is indicated (i.e., patient not <8 

years of age, pregnant, or lactating). If the 

patient meets all of these criteria, the rec-

ommended dose of doxycycline is 200mg 

for adults and 4mg/kg up to a maximum do-

se of 200mg in children ≥8 years, given as a 

single dose. It is important to note that this 

regimen has never been tested in children; 

this recommendation is extrapolated from 

the experience in adults. If the patient cannot 

take doxycycline, the IDSA does not reco- 

mmend prophylaxis with an alternate antibi-

otic for the following reasons: there are no 

data to support the efficacy of a short course 

of another antibiotic; longer courses of anti-

biotics may lead to adverse effects; standard 

antibiotic treatment is highly effective if the 
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Lyme disease actually occurs; and finally, 

the risk of developing a serious complication 

of Lyme disease after a recognized tick bite 

is extremely low (Wormser et al, 2006). It 

should be remembered that Lyme disease 

less often results from a recognized tick bite, 

since removal of tick within two to three 

days of attachment usually prevents trans-

mission of B. burgdorferi. More commonly,    

Lyme disease is transmitted by the unrecog-

nized tick that feeds to repletion (about four 

to five days) and then falls off without the 

person knowing that he or she has been bit-

ten (El-Bahnasawy et al, 2015). Tick re-

moval: Several methods of tick removal 

have been advocated. A study that evaluated 

the use of forceps or protected fingers, or the 

application of petroleum jelly, fingernail po-

lish, isopropyl alcohol, or a hot match, found 

that only the use of forceps or protected fin-

gers resulted in the satisfactory removal of 

29 adult American dog ticks without leaving 

the mouthparts in the host skin (Needham, 

1985). The proper technique for removal of 

the attached tick includes the following ste-

ps: If available, use tweezers or small force- 

ps to grasp the tick as close to the skin sur-

face as possible. In the absence of tweezers, 

one can use paper or cloth to protect the fin-

gers during tick extraction (Nadelman et al, 

2001). Pull straight up gently but firmly, us-

ing steady pressure. Do not jerk or twist. Do 

not squeeze, crush, or puncture the body of 

tick, since its fluids may contain infectious 

agents. Disinfect the skin thoroughly after 

removing the tick and wash hands with soap 

and water. If sections of the tick mouthparts 

remain in the skin, they should be left alone 

as they will normally be expelled spontane-

ously. After the tick removal and the skin 

cleansing, the person bitten (or the parents) 

should observe the area for the development 

of erythema migrans (EM) for up to 30 days 

following exposure. Components of tick sa-

liva can cause transient erythema that should 

not be confused with EM. Since the tick us-

ually needs to be attached for two to three 

days before transmission of Lyme disease 

agent occurs, tick removal within this time 

frame often prevents the infection (Sood et 

al, 1997). As to Lyme disease, Adham et al. 

(2010) in Egypt by PCR High infection rate 

(66%) of B. burgdorferi s.l. was detected in 

both nymph and adult soft ticks Ornitho- 

doros savignyi. Elhelw et al. (2014) detected 

outer surface protein A gene of B. burgdorf- 

eri by PCR and anti-B. burgdorferi IgM by 

ELISA in human contacts who were suffer-

ing from fever of unknown origin, confir- 

med the emerging of such neglected zoono-

tic Lyme diseases in Egypt. 

   3- Other insects: A- Biting flies: 1- Chrys- 

ops species transmit filarial Loa loa among 

humans (El-Bahnasawy et al, 2016) and Ta-

banidae with 30 species identified in Egypt 

(Steyskal and El-Bialy, 1967), vectors of so-

me blood-borne-bacterial, viral, protozoan  

and worm diseases of mammals, as equine 

infectious anemia virus and various Trypan- 

osoma species that infect animals and hum- 

ans, zoonotic T. evansi was recorded in Egy-

pt (Haridy et al, 2011). Stomoxys calcitrans, 

cattle heavily infested with stable flies be-

come anemic and milking cows with lower 

milk production (Catangui et al, 1997). The 

stable fly bites man at rest in the outdoors. It 

was incriminated as a vector of T. evansi, T. 

brucei, brucellosis, equine infectious anem- 

ia, African horse sickness, and fowl-pox (Ja-

novy and Roberts, 2000).  2- S. calcitra-

ns reported as a vector of Bacillus anthra- 

cis, the causative agent of anthrax (Mongoh 

et al, 2008). 3- Simulium or black flies, one 

species recorded in Egypt (Steyskal and El-

Bialy, 1967). Onchocerciasis is transmitted 

in limited areas of Tropical Africa (sub-Sah- 

aran Africa, particularly in Nigeria and Zai- 

re), Yemen, Saudi Arabia and (Helmy and 

Al Mathal, 2003), Latin America; with man 

the only definitive host for O. volvulus. Oth-

er onchocercal species that infect animals as 

O. gibsoni was reported in Egypt in import-

ed cattle from Sudan. 4- Culicoides Egypti- 

an species were 46 (Morsy et al, 1999). Ma-

ny species are vectors of  Mansonella infect-  

ions (M. ozzardi, M. perstans, M. streptoce-  
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rca), Onchocerca gibsoni and O. cervicalis, 

Leucocytozoon, Plasmodium agamae, Blue-

tongue virus, Schmallen  berg virus, African 

horse sickness, bovine ephemeral fever (C. 

osystoma & C. nipponesis), Akabane virus, 

Queensland itch and epizootic hemorrhagic 

fever (Purse et al, 2015).  

   5- Sandflies only female are responsible 

for biting and sucking blood of mammals, 

reptiles and birds; blood protein is necessary 

for the production of eggs, making it an aut- 

ogenous reproducer. Phlebotominae are the 

main vectors of all leishmaniases and pap-

pataci fever; both are confusingly referred to 

as sandfly fever. But, in the New World, lei- 

shmaniasis is spread by sand flies of the ge-

nus Lutzomyia; in the Old World, the disease 

is spread by sandflies of genus Phleboto-

mus (CDC, 2011). In Egypt, 12 Phlebotom- 

us species were recorded mainly in Sinai Pe-

ninsula (Saleh et al, 2015). Zoonotic cutane-

ous leishmaniasis transmitted by Ph. papat- 

asii was reported in some Egyptian Govern- 

orates but mainly in Northern Sinai Govern- 

orate (Morsy, 1996). Besides, Shehata et al. 

(2009) reported the first Leishmania tropica 

isolation from ACL human cases in a Northe 

rn Sinai Community bordering Palestine. L. 

tropica patients had not traveled from the 

region in over a year, suggesting these cases 

are autochthonous. Moreover, Morsy (2013) 

declared ted that the zoonotic and anthro- 

ponotic cutaneous leishmaniasis predisposed 

to human skin cancer and gave a critical lo-

cal and regional review of cases. Infantile 

visceral leishmaniasis transmitted by the Li-

byan introduced P. langeroni to West of Al-

exandria, mainly Al Agamy District (Mor- 

sy, 1997). Also, El Bahnasawy et al. (2013) 

detected P. langeroni the vector of IVL in 

the northern coastal zone, and suggested that 

the disease could reinvade or reemerge in 

Egypt. Sandfly species locate humans and 

other animals by sensing certain substances, 

including carbon dioxide and moisture in ex-

haled breath, dark colors and movement, 

warmth and perspiration. Once a suitable 

host is located, a fly inserts its piercing mou-

thparts, lacerates skin, and injects its antic- 

oagulant-containing saliva to keep blood flo-

wing (Morsy et al, 1992). Over-the-counter 

repellents with high DEET or picaridin con-

centrations are proven to work, but may not 

be suitable for some people, e.g. people with 

sensitivity and pregnant women. The effecti- 

veness of DEET and picaridin products dif-

fered among individuals as some people rep- 

orting better results with one product over 

another, but other people finding neither 

product effective for them and Lemon Euca-

lyptus juice (not essential oil) showed to be 

as effective as the DEET (Morsy et al, 1993; 

Carroll and Loye, 2006b). 6- Chiggers is the 

common name for species of the Trombicu-

lid family of mites. Bites from these larva 

cause local pruritus and irritation, formally 

known as trombiculiasis or trombiculosis, 

and 7- Fleas are highly specialized blood-

sucking ecto-parasites of family Siphonapt- 

era or the wingless siphon. They have a for-

midable reputation of claiming more victims 

than all the wars ever fought, as a result of 

the "bubonic" (Black Death) plague they 

spread throughout the world in the 14
th

 Cen-

tury causing the deaths of over 200 million 

people. The ancient Egyptians were plagued 

by all sorts of parasites and vermin, of whi-

ch the Bible mentions a few (just an aside: J. 

D. Blaidell in his 'The curse of the pharaohs' 

sees the ten plagues as symptoms of an an-

thrax epidemic, others connect them with 

the explosion of the volcano on Santorini). 

Fleas are better known for their irritation 

and pest status worldwide (El Bahnasawy et 

al, 2012).   

   Fleas are widely spread on all continents, 

including Antarctica. They occur on host 

and in their nests in all types of habitats 

from the equatorial deserts and tropical rain-

forests to the northern most regions of Arc-

tic tundra (Hoogstraal, 1965). In Egypt, so 

many authors dealt with fleas’ types, medic- 

al and veterinary importance (El Okbi et al, 

1991) and flea-index in all Egyptian Gover-

norates particularly the border ones (Mikhail 

et al, 2011). 
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   It's normal to hear that neighbor's dog has 

fleas, but it’s pretty embarrassing to tell one 

that you or your kids are a walking flea hot- 

el. Even if people keep quiet about it, flea 

bites on humans are all too common because 

people live in such close proximity with 

their pets. Fleas should be attacked as quick-

ly as possible, hitting both the source and 

premises. If a skin reaction to flea bites oc-

curs, consult a physician (Morsy, 2012).      

   The control of biting insects is deterred by 

DEET in many insect repellents. It's a man-

made chemical and is proven to deter insects 

as mosquitoes, blackflies, ticks, fleas, chig-

gers and no-see-ums. Repelling these insects 

means a significant decrease in your chances 

of contracting malaria, West Nile virus, 

Lyme disease and many other insect-borne 

illnesses (Xu et al, 2019).  PMD is the only 

plant-based repellent that has been advocat-

ed for use in disease endemic areas by the 

CDC (2010), due to its proven clinical effi-

cacy to prevent malaria and pose no risk to 

man (Maia and Moore, 2011). DEET and 

picaridin exert repellent and deterrent effects 

on sand fly (Alzogaray et al, 2000).  

Conclusion and Recommendations 
   Dry-lands among the biosphere’s most na-

turally limiting and environmentally variable 

ecosystems constitute the majority of the Af-

rican continent. The environmental sustaina- 

ble and human development along with the 

vector-borne infectious diseases control his-

torically especially in Africa. 

  For most patients requiring an insect repel-

lent DEET was suggested (Grade 2B). The  

product containing 10 to 35% DEET is ade-

quate in most circumstances, with higher co-

ncentrations reserved for situations in which 

insect infestation is high, the repellent may 

be partially washed off, or time outdoors 

will exceed three to four hours. Microencap-

sulated formulations are preferred, as these 

protect longer with the lower concentrations 

of active repellent. DEET must be used care- 

fully as directed, can use safely by pregnant 

women and applied once daily to children 

older than two months and more. Picaridin 

20% is a reasonable alternative for people to 

avoid the unpleasant characters of DEET 

and are willing to accept a somewhat shorter 

acting repellent. Less studied repellents in-

clude PMD, BioUD, and IR 3535. Available 

studies suggest these are less effective than 

DEET or picaridin, but they may be ade-

quate in low-risk situations. The approach to 

preventing arthropod bites depends upon the 

level of protection that is needed.  

   For environments in which there is a high 

concentration of biting arthropods and/or a 

disease transmission risk, the combination of 

permethrin-treated clothing and gear and a 

DEET-based repellent applied to any uncov- 

ered skin is recommended (Grade 1B). For 

protection from ticks, it is also important to 

keep them from crawling under clothing and 

to inspect one's skin regularly. For environ-

ments where there are lower concentrations 

of insects and less disease risk, one of these 

measures (i.e., permethrin treated clothing or 

a repellent) may be sufficient.  
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