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Abstract 

Gasterophiline larvae are of veterinary and medical importance caused specific equine intestinal myiasis. 

Gasterophilus intestinalis (Botfly larvae) had a wide geographical distribution. The present study explores the 

prevalence rate of G. intestinalis 3rd stage larvae in Egypt from January- December 2017; besides, in vitro trials to 

control of this larvae and evaluation of this trial using Scanning Electron Microscope (SEM) and histopathology of 

treated larvae. In the present study, the 3rd larval stage of G. intestinalis was found in clusters in the epithelium of the 

investigated stomach and infested with prevalence rate 97.2%. The highest collected numbers of larvae were found in 

two months; March and August (570 & 520 larvae) and lowest numbers (200 larvae) were collected in October, 

November, and December. The calculated LC50 and LC90 values of neem seed extract were 707.9 ppm and 1090.7 

ppm. The different alteration was recorded after exposure to oil extract which showed some destruction on cuticle 

surface as folded and corrugated cuticle, destruction of maxillae with pits on its surface, disfigure and irregularity of 

cephalic spines. Histopathology of exposed G. intestinalis larvae showed different changes as thinning of cuticle at 

the different level (exocuticle, endocuticle, cell layers), degeneration of epithelial cells of the gut and different degree 

of necrosis was described. Life cycle of G.intestinalis was followed up after treatment with neem seed extract. 
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Introduction 

Gasterophilus intestinalis (Diptera: Oestridae) is a 

specific obligatory parasitic myiasis larvae infesting 

family equidae stomach (equine, donkeys and Zebra) 

mainly in the Mediterranean regions as well as U.S.A 

and China (Otranto et al., 2005; Colwell et al., 2006; 

Huang et al., 2016).  

Life cycle ranged from 8-10 months which begins with 

the adult female which deposits its eggs on host’s hair 

mainly forelegs. The 1st instar larvae hatch in the mouth 

and moult to 2nd larval stage, then the L3 (3rd stage) 

remains attached to the mucosa of stomach for 8-10 

month according to temperature and humidity (Zumpt, 

1965). 

Invasion of G. intestinalis described by 

gasterointestinal irritation including ulceration, 

volvulus, looseness of the bowels; peritonitis may 

happen which prompts intestinal break (Otranto et al., 

2005). There are numerous reports of human myiasis 

caused by Gasterophilus spp. larvae causing 

ophthalmo-myiasis (Anderson, 2006; Yang et al., 

2013). 

Gasterophilus intestinalis had a wide geographical 

distribution in different countries as Morocco, Europe, 

Italy, Turkey and Saudi Arabia (Pandey et al., 1992; 

Colebrook and Wall, 2004; Otranto et al., 2005; 

Gökcen et al., 2008 ; Al Anazi and Alyousif, 2011) but 

the highest prevalence was found in warm areas from 

Italy and Brazil (Otranto et al., 2005; Felix et al., 2007). 

While in Egypt Hilali et al. (1987) recorded 98.3% 

infestation with G. intestinalis larvae in donkeys. 

In a long time, after using of synthetic larvicides. They 

contaminate the earth besides its poisonous quality to 

non-target life forms, protection improvement, and 

dangerous impacts on human and all living wellbeing 

(Pretty, 2009).  

Thus, controlling of insects and its larval stages 

required natural alternative methods without harming 

the environment. Nowadays, the plant extract is a new 

protocol study for controlling the disease as well as the 

parasite and pests. Neem seed oil has been more 

effective in controlling some parasitic disease as lice, 

ticks and many parasites (Okumu et al., 2007; Girish 

and Bhat, 2008; Giglioti et al., 2011; Abdel-Ghaffar et 

al., 2012; Ruchi et al., 2014).  

The previous literature reveals that still no work had 

been done on this Egyptian neem seed extract by the 

scientist on equine botfly larvae. Along with this lines, 

the present study explores the prevalence rate of G. 

intestinalis 3rd stage larvae in Egypt from January- 

December 2017; besides, in vitro trials to control of this 

larvae and evaluation of this trial using Scanning 

Electron Microscope (SEM) and histopathology of 

treated larvae. 

mailto:marwaattia.vetpara@yahoo.com


http://www.openveterinaryjournal.com 

M.M. Attia et al.  Open Veterinary Journal, (2018), Vol. 8(4): 423-431 

________________________________________________________________________________________________________ 

 
424 

Materials and Methods 

Collection of Gasterophilus intestinalis larvae 

A total of 144 stomach donkeys (12 stomach /month) 

were inspected during a period from January-December 

2017 from the slaughtered house in Giza, Zoo abattoir 

(Giza, Egypt) for detection of infestation of 

Gasterophilus spp. 3rd stage larvae. The donkeys were 

collected from three governorates Giza (40), Fayoum 

(48) and Beni Sweif  (56). The governorates were 

located south of Cairo city at a distance of 2.5, 103 

and119 Km., respectively. Each stomach was examined 

with naked eyes and Gasterophilus larvae were 

collected from each infested donkey and counted then 

placed in a separate vial containing the saline solution 

(0.9% NaCl, GmbH, Germany). All larvae were 

examined on the same day of collection at the 

Parasitology Department, Faculty of Veterinary 

Medicine, Cairo University, Giza, Egypt for further 

studies. This study was approved from The Animal 

Ethical Committee of Faculty of Veterinary Medicine, 

Cairo University number: CU/II/F/18/104. 

The Collected larvae 
All larvae subjected to two processes; identification 

study and control one. Therefore,10 larvae from each 

governorate were identified using a stereoscopic 

microscope (LEICA M60, United states) then 

(scanning electron microscope) study. Other fresh 

active instar larvae were used in control study using 

neem seed oil. 

Morphological identification of 3rd instar larvae 

 For SEM, ten larvae were collected. They were 

prepared by serial washing in saline solution and fixed 

in 2.5% glutaraldehyde as previously described by 

Colwell et al. (2007), Hilali et al. (2015) and Attia 

(2018). Larvae were dehydrated through passage in 

ascending ethanol degrees, which dried in Co2 critical 

drier (Autosamdri-815, Germany) and glued over 

stubs; coated with gold in a sputter coater (Spi-Module 

sputter Coater, UK). Specimens were photographed 

using SEM (JSM 5200, Electron prob Microanalyzer, 

Jeol, Japan) at Faculty of Agriculture, Cairo University, 

Egypt. Identification was done according to the 

morphological keys described by Zumpt (1965).  

Neem oil preparation 

According to Dua et al. (2009), the neem seed oil, 

Azadirachta indica; was obtained from 100 g of fresh 

neem seeds by grinding up the seeds and covered the 

grounded up materials with water. Hydrodistillation 

using a steam in a Clevenger- type apparatus for 4 h. 

Then condensing the neem oil in a condenser. The 

essential oil was taken in diethyl ether, dried over 

sodium sulphate and stored in amber- colored vials at 

4ºc until use.   

Larvicidal assay   

Larvicidal effects were tested by using different 

concentrations from neem oil  (50 ppm, 100 ppm, 150 

ppm, 300 ppm, 500 ppm, 700 ppm, 900 ppm and 1000 

ppm) which were freshly prepared in distilled water 

with few drops of Tween 80 as an emulsifier. Fifty 

fresh, actively movement G. intestinalis L3 were used 

in each test. Each group of larvae was placed in 100 ml 

solution of each concentration, immersed for 10 

minutes and then the solution was continuously stirred 

during the test; Each concentration was tested in two 

replicates; each replicate was 50 larvae (Smith et al., 

2000; Khater et al., 2009, 2013).  

The negative control groups (non - exposed groups) of 

larvae was kept in (group with distilled water alone 

and group in distilled water with few drops of Tween 

80). Then, treated larvae with neem oil were removed 

from oil and kept in plastic cups with filter papers 

(Whatman No. 1) and kept at 27 ± 2 °C and 80±5 % 

relative humidity (RH). The mortality of larvae in all 

cups was followed up in the same day of treatment. 

Larvae were considered alive or dead according to 

larval motility (Khater and Ramadan, 2007; Khater et 

al., 2013).  

Larval mortality was determined daily until pupation 

occurred. The larvae were incubated at 32∘c and 80-85% 

RH. Then each concentration was divided into four 

beakers (each beaker had 25 larvae) containing a sterile 

sand and covered with gauze. The beakers were put in a 

large dissector containing a suitable amount of salt 

solution to adjust the humidity. The larvae examined 

daily for any mortality and pupal formation. The 

developed pupae, at each concentration, were counted 

and placed in separate cages until adults emergence.  

Assessment of larvicidal efficacy of neem oil extract 

Scanning electron microscope (SEM) study 

Five larvae were chosen from the last two 

concentrations (900 ppm and 1000 ppm) and five from 

control group (non treated) prepared by serial washing 

in saline solution and fixed in 2.5% glutaraldehyde as 

described by Hilali et al. (2015) and Attia (2018). 

Specimens were processed as previously described. 

Histopathological studies 

Larvae were taken from those exposed groups to neem 

oil at 900 ppm and 1000 ppm concentrations (5 larvae 

from each concentration) as well as from control group 

(5 larvae) fixed in 10% formalin and processed 

according to Bancroft et al. (1996). The body wall and 

the cells of larvae were studied and photographed using 

an Olympus CX41 microscope, Japan. 

Climatological data 

Data of mean monthly temperature (minimum and 

maximum), mean rainfall and RH in Egypt were 

obtained from Egyptian Meteorological Authority 

during the investigation period (January- December 

2017). Average temperatures recorded in wintertime 

9.5-17 °C (49.1-62.6 °F) to 23-32 °C (73.4-89.6 °F) in 

the summertime. Egypt receives between 20 mm. and 

200 mm. of annual average rainfall in Cairo, Giza, but 
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south to Cairo, the average drops to nearly 0 mm. in the 

central and the southern part of the country. During the 

study period RH was ranging from (40-60%). 

Statistical analysis 

A logistic regression analysis to test the association 

between the occurrence of infection and the different 

months all over the year.  

In an initial step, univariate logistic regression statistics 

was done. In such process, the category of the donkey 

(infected or non-infected) was the dependent 

dichotomous variable, but the suggested time factor 

was the independent variables. Therefore, the 

parameters included, p-value, odds ratio (OR), 

confidence interval (CI: 95%), regression coefficient 

(β), and standard error, significance was considered 

when P ≤ 0.05.  

Differences between mean intensity in donkeys were 

determined using Chi-square test.  All analyses were 

performed using the SPSS v.11.0. Larval mortality was 

calculated by probit analysis followed by linear 

regression to determine LC50 and LC90 according to 

Finney (1971).  

Results 

Monthly intensity with G. intestinalis third instar 

larvae 

One hundred and forty out of 144 donkeys (97.2%) 

were infested with 3rd larvae of G. intestinalis. During 

the period of examination a total number of 4630 G. 

intestinalis 3rd stage larvae were collected from the 

Giza zoo (Fig. 1).  

The monthly larval intensity of infestation showed two 

peaks; in March followed by August (570 & 520 larvae; 

Table 1). The total number of the larvae increase non-

significantly from January to February to reach its 

highest value in March (570 larvae). Then, the number 

decreased non-significantly in April, May, June and 

July to reach its second peak in August (520 larvae).  
 

 
Fig. 1. Stomach of donkey infested with G. intestinalis larvae. 

 

There were non-significant decrease between August 

and September and between September and October. 

While during October, November, and December (200 

larvae collected) no significant differences in these 

months were recorded.  

A logistic regression was performed to ascertain the 

effect of the month of the year on the likelihood that 

animals have infection. The logistic regression model 

was not statistically significant (P =0.366). The model 

explained 35.6% (Nagelkerke R2) of the variance in 

infection and correctly classified 97.2% of cases. 

Months of the year had no significance on the 

occurrence of infection (P-value ranged from 0.999 to 

1.000).  

Odd ratios (OR) were 0.000 for November, December 

and February, and were 1.000 for all other months. 

Morphological identification of 3rd stage larvae 

G. intestinalis 3rd instar larvae obtained from the 

stomach of Egyptian inspected donkeys were reddish in 

colour, fusiform in shape (Fig. 1).  

These larvae consisted from 12 segments: the 1st 

segment with 6- 7 rows of denticles ventrally, 3-4 rows 

dorsally at pseudocephalon (around mouth opening). 

The pseudocephalon consist of a pair of maxillae 

(mouth hooks) which has several ovoid pits or ridges 

that regularly spaced; a pair of serrated mandibles and 

antennal lobes were present.  

Each body segment from 3- 10 provided with anterior 

transverse 2 rows of spines in dorsal and ventral 

surfaces (Fig. 2), the L3 had 6 spiracular openings in 

posterior end, the posterior end composed from dorsal 

and ventral lip which had sensory papillae (Fig. 3).  

Larvicidal effects of neem seed oil extract 

Concerning the treatment trial of 3rd instar larvae in the 

present study (Tables 2, 3; Fig. 4), the concentrations 

of neem oil extract which less than 300 ppm did not 

cause any mortality in the exposed stage. Mortalities in 

G. intestinalis larvae start as 5.0 ±1.9 % after exposure 

to 300 ppm.  

Mortalities increase 45 and 75% with increasing the oil 

concentration up to 700 and 900 ppm respectively. 

After increasing the concentration to 1000 ppm, the 

effects increased to 90± 1.1%.  

The calculated LC50 values of neem seed extract 

(Azadirachta indica) was 707.9 ppm while LC90  was 

1090.7 ppm (Table 3) . 

Effects of neem seed oil extract on the G. intestinalis 

larvae, pupae and adult (life cycle follow up) 

Morphological abnormalities were noticed on treated 

larvae by tested material (neem seed extract) till 

pupation and adult emergence (Fig. 5).  

Malformations of larvae included shorten and damaged 

larvae with weak, damage and soften cuticle with 

different coloration (yellow, brown and black cuticle). 
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Fig. 2. Scanning electron image showing normal 3rd instar 

larvae of G. intestinalis. (a):  showing normal maxillae (mx) 

note the ovoid pits or ridges which regularly spaced. (b): 

normal cuticle (ct) with regular spines. (c): normal 

arrangement of spines on normal cuticle. (d): normal papillae 

(p) which surrounds posterior spiracles. 
 

 
Fig. 3. Scanning electron image of abdominal spiracles of the 

3rd instar larvae of G. intestinalis. (a): The third instar larvae 

showing  anterior sensory papillae (p) on dorsal lip (dl) and 

ventral lip (vl). In addition, it had three respiratory openings 

(rp). (b): The abdominal spiracles of third instar larvae after 

treatment with neem seed oil showing destructed abdominal 

spiracles. 
 

 
Fig. 4. Probit analysis curve of mortality rate after exposure 

to neem seed extract. 

 
Fig. 5. Morphological abnormilities after exposure to neem 

seed extract. (A): different shape of moribund larvae after 

treated with neem extract with different stage of mortality. 

(B): Normal pupa (Np); other pupae were  persistent and dead 

pupa, inability of adult to emerge. (C): other adults showing  

different malformation with poorly developed adults; either 

with deformed wing and legs, sac like abdomen, persistent 

ptilinal sac in the head (F: normal female, M: normal male). 
 

Abnormalities of pupae included dead, distorted and 

larviform pupae, different colouration of moribund 

pupae from dark yellow to black colour. The adults 

deformity included an incomplete emergency from the 

pupae, small sized adult and malformed. The ptilinal 

sac in the head was persistent. The wings were poorly 

developed and deformed, either alone or in 

combination with legs. The legs and wings may be not 

formed. Abdomen in form of sac - like and become 

enlarged (Fig. 5). 

Scanning Electron Microscope (SEM) study 

The non exposed control groups of 3rd instar larvae of 

G. intestinalis with neem extract which examined by 

SEM showed some alterations on the dorsal and ventral 

surface.  

There were small areas of swelling appeared at the 

ventral surface with severely corrugated cuticle which 

leads to disappearance and destruction as well as 

irregularity of spines, the maxillae appeared to have a 

destructed pits in comparison of its normal one (Fig. 6 

and 7).  
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Table 1. Monthly prevalence of G. intestinalis  larvae with monthly intensity of infestation with 3rd stage larvae in donkeys during 

January-December, 2017. 

 

Table 2. Larvicidal efficacy of neem seed oil extract on 3rd 

larval instar. 
  

Conc. 

Percentage (%) ± SE 

Larval 
mortality 

Pupation 
Fly 

emergence 
Deformed 

fly 

Control 4.0±1.6a 96.0±1.6e 91.0±1.9e 0.0±0.0a 

300 5.0±1.9a 94.0±1.1e 88.0±1.6e 12.0±1.6b 

500 20.0±1.6b 80.0±1.6d 69.0±1.9d 26.0±2.5d 

700 45.0±2.5c 55.0±2.5c 39.0±1.0c 20.0±1.6c 

900 75.0±1.9d 25.0±1.9b 18.0±1.1b 18.0±1.1c 

1000 90.0±1.1e 7.0±1.0a 0.0±0.0a 0.0±0.0a 

F 393.6 469.3 693.4 0.0 

P <0.001 <0.001 <0.001 <0.001 

All values are expressed as means ± SE.  (a, b, c, d, e): explain the 

significant difference between the percent of mortalities within rows 
at P<0.05; means with the same superscripts do not differ 

significantly. (Conc.): Concentration; (F): F values; (P): Significance. 
 

Table 3. Different lethal concentrations after exposure of 

neem seed oil extract to 3rd stage larvae of G.intestinalis. 
 

Lethal 

concentration 

Concentration 

(ppm) 

Lower 

limit 

(ppm) 

Upper 

limit 

(ppm) 

25 563.92 524.815 597.157 

50 707.973 674.714 741.291 

75 888.824 844.495 945.201 

90 1090.793 1017.031 1195.402 

95 1232.984 1133.447 1379.729 

99 1551.555 1385.65 1809.803 

 
Fig. 6. Scanning electron image of G. intestinalis 3rd stage 

larvae after exposure to neem seed oil showing in a, b: severe 

destruction on its cuticle (ct) and maxillae (mx), oedema 

present in cuticle, antennary lobes (al). c, d: destruction of 

mandible (mn) with disarrangement of spines (s) after 

treatment with neem seed oil. 
 

 
Fig. 7. Scanning electron image of the treated G. intestinalis 

3rd stage larvae showing in a, b: severe shrinkage on its cuticle 

(ct) after treatment with neem seed oil and oedema (oe). 

Month 
No. examined 

donkeys 

No. positive 

(%) 

Number 

of larvae 

Mean 

intensity 

regression 

coefficient (β) 

95% 

CI 

standard 

error 
P 

January 12 12 (100) 210 17.5 - - - 1.000 

February 12 10 (83.3) 400 40 0.000 0.000 16408.710 1.000 

March 12 12 (100) 570 47.5 -18.805 0.000 11602.709 0.999 

April 12 12 (100) 500 41.6 -19.593 0.000 11602.709 0.999 

May 12 12 (100) 480 40 0.000 0.000 16408.710 1.000 

June 12 12 (100) 430 35.8 0.000 0.000 16408.710 1.000 

July 12 12 (100) 470 39.2 0.000 0.000 16408.710 1.000 

August 12 12 (100) 520 43.3 0.000 0.000 16408.710 1.000 

September 12 12 (100) 450 37.5 0.000 0.000 16408.710 1.000 

October  12 12 (100) 200 16.7 -18.805 0.000 11602.709 0.999 

November 12 11 (91.7) 200 18.2 0.000 0.000 16408.710 1.000 

December 12 11 (91.7) 200 18.2 0.000 0.000 16408.710 1.000 

Total 144 140 (97.2) 4630 33.1     
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At the dorsal surface, there were extensive areas of 

swelling so spines of the dorsal surface appeared 

submerged or sunken in the swelling. In addition to 

swelling, large area appeared to be eroded anteriorly 

while degeneration of some papillae with sever 

wrinkled and folded cuticle posteriorly (Fig. 7). 

Histopathology of exposed instar larvae versus 

control one 

Normal control larvae 

Histological sections of non exposed normal control 

group of G. intestinalis larvae; showed normal 

structures of cuticle which composed from outer-thick 

layer (exocuticle) which was thick, rigid and forms the 

main skeletal layers of normal larvae, followed by, 

endocuticle which represents the main part of the 

cuticle consisting of the outermost layer and the inner-

most layer (epidermis) which consisted from the dermal 

glands (Fig. 8).  

Somatic cells appeared normal with its clear nucleus 

and cytoplasm (Fig. 8). 

Exposed and treated larvae 

The larvicidal effect of neem seed extract on 3rd larvae 

of G. intestinalis showed thinning of the cuticular 

surface with separation of the inner cellular layer of 

epidermal cells.  

Epithelial cells of gut were destructed, reduced in size, 

separated from each other and some of them detached 

in the lumen (Fig. 8). Vacuolization and necrosis of 

epithelial cells layers were noticed with disorganization 

in exposed larvae (Fig. 8). 

 

 
Fig. 8. Section of control and treated larvae stained with 

H&E. (A): normal histological sections of control group of G. 

intestinalis larvae showed normal structure of thick  cuticle 

followed by large number of somatic cells (S.C.) and fat cell 

(F.C.) which appeared normal with its clear nucleus. (B and 

C): treated larvae showing destruction of cuticle layers; 

referred by arrow. (D): vacuolization and complete necrosis 

of fat and somatic cells with disorganization and 

disappearance of cell structure; referred by arrow (Scale bar 

= 100μm). 

Discussion 

This study was performed to record the update 

knowledge of prevalence rate of the most infectious bot 

fly in donkeys G. intestinalis 3rd instar larvae during 

January to December, 2017. Beside the main aim to 

assess and evaluate the larvicidal activity of widely 

used plant extract (Azadirachta indica) to eliminate 

this infestation. In the present study, the total 

prevalence rate 97.2% with the two peak of infestation 

in March & August (570 & 520 larvae). The monthly 

prevalence was of great interest that gives good idea on 

life cycle and dynamics of adult fly. The prevalence 

result agreed with the prevalence by Hilali et al. (1987) 

who recorded 98.3% prevalence rate and disagreed 

with the result by the same author of the monthly 

intensity of infestation, who recorded the monthly peak 

of infestation in the year (July, 157 larvae) this may be 

due to change in climatic condition from 1987 to 2017. 

Our opinion similar to Otranto et al. (2005) who 

recorded two bimodal of intensity in April and August, 

so the adult fly activity with two cycles during early 

summer and autumn. In other countries, prevalence rate 

9.9% recorded by Hoglund et al. (1997) in Sweden; 

43% by Sweeney (1990) in Ireland; 95.2% by Otranto 

et al. (2005) in Italy; 2.25% Rehbein et al. (2013) in 

Germany and 28.57% by Nalan et al. (2010) around 

Mediterranean region and almost all the world. So, G. 

intestinalis is the predominant bot fly in Egyptian 

donkeys. 

Therefore, this prevalence data is update knowledge 

resulted in Egypt since Hilali et al. (1987) and recorded 

two life cycles per year. So, this is important in the 

medical care of donkeys as well as horses. 

The concentration of neem oil are compelling against 

many protozoal pathogens as Trypanosoma and 

Leishmania, Plasmodium (Tapanelli et al., 2016) which 

prove to have antiplasmodium activity due to its 

contents of limonoids (Azadirachtin) appeared to 

interfere in Plasmodium stages . Alcoholic concentrate 

of neem seeds has an antifilarial action against Setaria 

cervi (Tahir et al., 1998; Mishra et al., 2005). Remedio 

et al. (2016) studied the effects of neem seed oil had 

azadirachtin against Rhipicephalus sanguineus ticks 

with demonstration the effects of this plant extract on 

salivary glands of the ticks, with results that; the cells 

were distorted, cytoplasmic disorganization, and some 

endoplasmic changes of its lumen, besides several 

alteration in mitochondrial membrane.  

Neem had been utilized as antiparasitic in a few types 

of ectoparasites and some pests because of its quick 

action. Hormone copying of neem oil cause interfere 

with the parasitic life cycle which suppresses their 

capacity to sustain (Kumar and Navaratnam, 2013; 

Ruchi  et al., 2014). Neem plant extract have been 

recorded  to be a compelling bioinsecticide (Chary, 

2011; Ruchi  et al., 2014) and discovered to be helpful 
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in controlling of numerous insects pests 

(Karunamoorthi et al., 2009; Kudom et al., 2011; 

Mehlhorn et al., 2011; Abdel-Ghaffar et al., 2012; 

Walldorf et al., 2012). 

Neem plant extract was used as anthelmintic in 

different helminths as in bovine strongylosis as 

recorded by Nirmala et al. (2015) which proved that the 

neem had anthelminthic effects through inhibition of 

excitatory cholinergic transmission which interferes 

with nervous system of the parasite (Veerakumari and 

Priya, 2006; Qiao et al., 2014). 

Dealing with the larvicidal effect of neem seed extract 

in the present study, the different concentrations of 

neem extract that less than 300 ppm did not cause any 

mortality in the exposed stage. Mortalities in G. 

intestinalis larvae start as 5±1.9 % after exposure to 300 

ppm.  

This finding indicates that other limonoids present in 

the seeds might influence the obtained results. A 

hypothesis is that considering the Azadirachtin 

concentrations, which might have been a gradual 

reduction in the amount of other limonoids present in 

the basic extract produced (Kraus, 2002).  

In the present study, SEM microphotographs as well as 

histopathological studies of 3rd stage larvae, after 

exposure to neem seed extract versus the non exposed 

larvae showed alterations on the dorsal and ventral 

surface. This change of larvae may be due to the active 

component of Azadirachtin containing the limonoid as 

the main component which is a natural plant defence 

and prove to be very toxic to the arthropods larvae, 

pupae and adults, as described by Mordue and 

Blackwell (1993). As well as, this component is 

affecting the larvae feeding through blocking of input 

chemoreceptors (primary anti-feedancy) which 

responsible in the phago-stimulants. Also, this 

component disrupts the moulting and inhibits the 

growth of larval arthropods as in malaria vector (Dua et 

al., 2009) from this point which explains that the neem 

seed oil disrupts the life cycle by death of pupae as well 

as emergence of deformed adults.  

In the present study, neem oil extract showed promising 

larvicidal activity against the important equine pest. 

Development of resistance to many synthetic 

insecticides is a matter of concern for operational use 

as larvicides. The neem has the advantage of being eco-

friendly, effective and able to prevent the development 

of insect resistance, as well as disrupt the life cycle of 

this equine pest. 

Conclusion 

Since our study reveals two cycles of G. intestinalis per 

year so it advisable to treat animals two times in March 

and August during the highest prevalence of studied 

larvae. Also, neem extract has good larvicidal 

properties for G. intestinalis 3rd stage larvae which has 

clear distinct degeneration on the cuticular surface of 

exposed larvae by SEM and histopathological 

description versus to non exposed control larvae. 

Considering the wide distribution and availability of 

neem tree with its products along the East African 

coast, this may prove a readily available and cheap 

alternative to conventional chemical insecticides. With 

the best; of our knowledge it recommended using 707.9 

ppm for LC50 and 1090.7 ppm for LC90 in controlling of 

G. intestinalis larvae.  
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