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1. Definition
Digestive myiasis of equines caused by the development in the oral cavity, stomach, duodenum, or rectum of larvae of obligate parasites of dipteran, brachycera, genus Gasterophilus.
2. Synonym: Improperly called equine botflies.
3. Affected species
All equines: horses, ponies, donkeys, mules, zebras, etc. Occasionally, G. equi has been observed in dogs and G. pecorum in rabbits. The very first larval stages have been reported in humans with G. equi and G. haemorrhoidalis.
4. Geographic distribution: This cosmopolitan parasite is very frequently found in Europe and North America (G. equi, G. haemorrhoidalis, G. nasalis, G. inermis). G. pecorum is found in Central and Eastern Europe, Asia Minor, and Africa.
5. Importance: This is a fairly common parasitic disease. In European and North American countries, the prevalence is very high, with 30 to 60% of equines being infested each season.
In Europe, Gasterophilus equi (or G. intestinalis) is the most frequently encountered species, found in more than 90% of cases of gastrophilosis.
6. Etiology
6.1. Study of the parasite
6.1.1. Systematics
• Phylum: Arthropoda
• Subphylum: Mandibulates
• Class: Insecta
• Order: Diptera
• Suborder: Brachycera
• Group: Cyclorapha
• Family: Gastrophilidae
• Genus: Gastrophilus
• Species: G. intestinalis; G. nasalis; G. haemorrhoidalis; G. inermis; G. pecorum
6.1.2. Morphology
6.1.2.1. Adult Flies
- Adult flies are quite large and hairy (ranging from 12 to 18 mm in length), while other species are smaller.
- Light-colored wings
- They have a dark band on their body. The mouthparts are severely atrophied, therefore, they do not feed.
6.1.2.2. Eggs
- Measure 1 mm, are conical, operculate, and are attached to the hairs by an adhesive substance.
6.1.2.3. L1 Larvae
- These larvae form inside the egg and measure 1 to 4 mm; they hatch from the egg through trauma caused by the teeth and tongue during licking, as well as under the effect of the heat and moisture of saliva.
6.1.2.4. L2 Larvae
- Measure 5 mm to 7 mm, are uniformly red in color (presence of hemoglobin)
- They reach 16 mm at the end of growth.
6.1.2.5. L3 larvae:
First, it is cylindrical and bright pink, measuring 20 x 8 mm.
It consists of 12 segments (only 11 are visible), the 12th is retracted into the 11th, and bears the spiracle slits.
It has 2 pairs of oral hooks, which allow it to attach to the mucosa of the left ventral pouch of the stomach.
7. Life cycle (see diagram)
The cycle is monoxenous and biphasic.
During the summer season, the flies flutter around equines grazing on pastures during the hottest hours of the day. After mating, which occurs as soon as the adults emerge from their pupae, the  females lay their eggs, one by one, on the tips of the horses' hairs (except for G. pecorum). Without landing on the animal, each female lays 400 to 1000 eggs, which are firmly attached to the fur by a viscous coating that dries quickly. The laying site varies depending on the species. (See Table 1).
The first-stage larva (L1) develops inside the egg in 4 to 5 days; it hatches under the influence of heat and humidity, or when the animal licks or nibbles itself (using its teeth and tongue).

After hatching, the L1 larva passes into the mouth, burrows into the lingual mucosa (upper part). It digs tunnels, using enzymes, and remains there until it reaches a size of 1 to 4 mm. The L1 then passes into the gum, where it creates a pocket (behind the upper molars). At this stage, the L1 undergoes its first molt, becoming the L2. The L2 remains attached for a while to the base of the tongue, then reaches the stomach where it attaches to the left cul-de-sac, reaching its maximum size (16 mm) before molting into the L3. The L3 develops in the stomach for 10 months, then, with the arrival of summer, detaches and is expelled with the manure. The L3 burrows in the soil, forms the pupa in 5 to 6 days and develops into a fly after about a month.
8. Epidemiology
• Enzootic disease.
• Cosmopolitan disease, affecting animals in pastures.
• The only source of parasites is infested equines (gastophilus are specific parasites).
 Contributing factors include:
• Summer and outdoor rearing	
• Lack of hoof grooming
• Coat color: flies are attracted to dark colors
9. Clinical and Lesional Study
9.1. Symptoms
9.1.1. Disorders caused by flies
When horses are chased by flies, they exhibit bouts of fright, or running similarly to that observed in cattle harassed by flies.
 9.1.2. Symptoms on the cheeks: Cutaneous myiasis due to G. inermis
9.1.3. Symptoms due to larval location in the esophagus
Respiratory symptoms with risk of asphyxiation (especially with G. pecorum)
9.1.4. Symptoms due to larval location in the stomach and duodenum: Signs appear in autumn.
• Loss of appetite; capricious appetite.
• Nausea at mealtimes.
• Recurrent colic in spring.
• Possible but rare complications
• Perforation of the stomach and intestine leading to peritonitis
• Hemorrhage from rupture of the omental artery.
9.1.5. Symptoms due to the presence of larvae in the rectum (due to
G. haemorrhoidalis and G. inermis)
• Spining pain
• Rectal prolapse, and
• Presence of visible green larvae at the anus
NB/For all species, larvae are released and found in the droppings.
10. Lesions
10.1. Lesions in the stomach (G. intestinalis and G. haemorrhoidalis)
Hypertrophic sclerosing gastritis
• Atrophied stomach (50%), thickened wall (10 times its volume), cardboard-like appearance.
• The larvae are found in clusters, attached to the gastric mucosa (in groups of about 100) in the left pouch of the stomach.
• Ulceration (2 to 4 mm in diameter) at the site where the larvae detached.
• The ulcerated lesion is surrounded by a raised reactive border.
• Ulceration with a honeycomb appearance.
Note: Perforations of the digestive tract are rare, but pseudo-perforations are possible.
11. Pathogenesis
1.1 Mechanical and Irritant Action
Obstruction of the pharynx, esophagus, cardia, and duodenum is possible (but rare), sometimes leading to problems with gastric emptying, gastric emptying, and the flow of bile and pancreatic juices. Irritation of the mucous membranes by the larval spines, leading to chronic inflammation
11.2. Spoiling action
Significant, as botflies are hematophagous and also capable of secreting anticoagulant substances.
11.3. Toxic action
This is exerted by the action of larval metabolic products.
11.4. Inoculating action
This appears to be weak
12. Diagnosis
12.1. Diagnosis on the live animal

12.1.1. Clinical diagnosis:
Difficult, as there are no pathognomonic signs, except for the presence of L3 larvae in the droppings at the end of spring. Suspicion arises from the presence of chronic digestive symptoms, such as yawning and nausea occurring in the spring. Suspicion of infestation arises from the sight of botfly eggs on the coat during the summer season.
Differentiate these botfly eggs (which are striated) from louse nits (which are dotted and distinctly whiter). Furthermore, louse infestations are more frequent in winter than in summer.There is no serological diagnosis.
12.2. Post-mortem diagnosis
Observation of larvae and lesions in the digestive tract
13. Prognosis
It’s  often benign, except in cases of severe infestations
14. Treatment: There are
Organophosphates: Dichlorphos, at a dose of 40 mg/kg (repeat the treatment after 4 weeks).
Dichlorphos can also be used in combination with an anthelmintic, such as mebendazole, febantel, etc.
Avermectins : Ivermectin (0.2 mg/kg) and moxidectin (0.4 mg/kg) are also effective against botflies. Ivermectin can be administered to foals from a young age.
Note: Moxidectin is effective against the L2 and L3 stages of G. equi and G. nasalis, while ivermectin is effective against all larval stages of the different botfly species.
15. Prophylaxis
- Treat horses in late autumn (November) to stop the development of L3 larvae and thus prevent the emergence of new generations of botflies the following summer. - Brush the coat daily to remove eggs.
- Comb the hair with a fine-toothed comb.
- Apply insecticidal lotions topically. Laying site Location in the
- Wash the coat with an insecticide diluted in warm water.
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igestive tract
G. intestinalis
(=G.equi) Forelimbs
Chest Mouth
Stomach
G.nasalis (=G.veterinus)
=G.duodenalis Nose
Lower line of the lower third of the neck Mouth Pylorus
Duodenum
G.haemorrhoidalis Nostrils
Lips (upper lip) Mouth Stomach
rectum
G. inermis Cheeks Mouth
Rectum	
G. pecorum On plants Stomach


