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Abstract  

iarrhea is a dangerous condition in foals that can result in dehydration and substantial 
economic losses. The most common bacterial causes of diarrhea in foals include Salmonella 
spp., Clostridium perfringens types A and C, Clostridium difficile, and Escherichia coli, in 

addition to less common bacteria as Rhodococcus equi and Lawsonia intracellularis. Diarrhea 
typically occurs within the first six months of a foal's life and can manifest as sporadic cases or 
outbreaks. While C. perfringens and C. difficile are part of the equine neonatal intestinal flora, they 
can lead to severe diarrhea. Accurate diagnosis of the causative pathogens is crucial for appropriate 
treatment selection and outbreak prevention. Management of diarrhea primarily involves fluid and 

electrolyte correction, accounting for factors such as age and physiological status. Symptomatic 
management may be sufficient, but specific treatments depending on the underlying cause may be 
necessary. Implementing strict hygienic measures is essential for disease prevention. Traditional 
diagnostic methods such as bacterial culture and microscopy have limitations, including labor-
intensive procedures, low sensitivity, and the need for specialized laboratories and trained personnel. 
However, advancements in molecular diagnostics and commercially available kits have paved the 
way for antigen detection and molecular-based techniques, potentially replacing traditional methods. 
This review article aims to provide a comprehensive examination of bacterial diseases causing 

diarrhea in foals, focusing on their diagnosis and control. It also emphasizes the "One Health" 
concept, underscoring the interconnectedness of human, animal, and environmental health in 
addressing the challenges posed by bacterial diarrhea in foals. 
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Introduction  

Diarrhea is characterized by more frequent bowel 

movements and higher water content in the stool. It 

often occurs alongside enteritis [1]. Globally, foal 

diarrhea is a prevalent issue that leads to significant 

mortality in new-borns and substantial economic 
losses in horses and foals [2-4]. Within the first six 

months, 60% of foals are affected by diarrhea, with 

up to 20% suffering from infectious agent-related 

diarrhea [5]. The primary infectious causes in horses 

are bacterial, viral, and parasitic agents [6]. Diarrheic 

foals typically exhibit poor body condition and lack 

of appetite, with severe cases presenting symptoms 

like high fever, low white blood cell count, septic 

shock, rapid heart rate, and loss of appetite [7]. 

Studies have investigated the cause of diarrhea in 

neonatal foals, which is often attributed to a single 

pathogen but actually results from a combination of 

various enteric infections [8]. Bacterial causes are 

more common, while parasitic and viral causes are 

less [9]. Salmonella spp., Clostridium species, and 

Escherichia coli (E. coli) are the primary bacterial 

pathogens found in diarrheic foals [2, 4, and 10]. 
Gram-negative bacteria, particularly those in the 

Enterobacteriaceae family, are known to cause 

gastrointestinal disturbances and can thrive when the 

normal intestinal microflora balance is disrupted, 

leading to conditions like colitis in foals [11]. 

Diarrhea mechanisms include secretory, due to 

excessive electrolyte and water secretion into the gut, 

and mal-absorptive, due to the intestine's inability to 

absorb nutrients and water. Understanding these 

mechanisms is crucial for veterinarians before 

starting treatment [3]. 
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The microbes in gut play a vital role on disease 

progression and health maintenance into mammals, 

including horses. Horses depend on a hindgut 

fermenter that promote by the activities of bacteria, 

protozoa, fungi in the colon and cecum to produce 

energy and regulate metabolism [5]. The foal 

microbiota, which changes until two months of age, 

differs from that of older horses, indicating the need 

for controlled research on microbiota management 

as a preventive or therapeutic measure for foal 

diarrhea [12]. 

Diagnostic laboratory tests for blood and 

biochemical parameters serve as reliable indicators 

for diagnosing and treating equine diseases. Diarrhea 

can lead to severe dehydration, electrolyte loss, and 

acidosis, which are common causes of death [13, 14]. 

Hyponatremia is a frequent electrolyte imbalance in 

diarrheic foals and is often associated with the 

severity of diarrhea [15]. Bacterial culture, 

microscopy, and immunoassays are fundamental in 

diagnosing these infections [16]. 

Dehydration occurs rapidly in young foals (in a 
few hours, from six to eight hours) because of the 

small size of foals, shortness of their gastrointestinal 

tract, and not being able to reabsorb enough amount 

of liquid as horses.   

To treat cases of diarrhea, administering fluid 

therapy and a targeted antibiotic is necessary [17]. 

Less than thirty-day-old foals must be inoculated by 

a broad-spectrum antibiotic to combat bacterial 

infections [2]. Nonetheless, the indiscriminate use of 

antibiotics is contributing to a global rise in antibiotic 

resistance [18]. The employment of probiotics, 

specifically those containing Saccharomyces 
boulardii, is common in the treatment of colitis in 

horses, as it can reduce both the intensity and the 

length of diarrheal episodes [19]. 

This review article aimed to spotlight on 

diagnosis and control of bacterial diseases causing 

diarrhea in foals, while highlighting the importance 

of the "One Health" concept. The review will discuss 

the most common bacterial agents associated with 

foal diarrhea, along with their diagnostic methods 

and control strategies to enhance the understanding 

of healthcare professionals, veterinarians, and 
researchers in effectively managing and preventing 

this perilous condition in foals. Furthermore, it will 

emphasize the interconnectedness of human, animal, 

and environmental health, underscoring the need for 

collaborative efforts and integrated approaches to 

address the health challenges posed by bacterial 

diarrhea in foals. 

Diagnosis of Bacterial Diseases Causing Diarrhea in 

Foals 

Diarrhea is the main common clinical complaint 

among foals. Affected foals are usually ranged from 

3–12 months old, but those of 4–6 months old are of 

high risk of infection. Stress may be a predisposing 

factor. In spite of sudden death might be occurred in 

foals, fatalities are lower in well treated ones. Causes 

of foal diarrhea may be also secondary to non-

infectious foal heat diarrhea; the common bacterial 

infections are C. perfringens and C. difficle, 

Salmonella spp., and E. coli. Although E. coli has a 

significant role as a mediator of systemic sepsis in 

newly born foals it is not the main reason diarrhea of 

foals. Nonconventional bacterial causes are 

Enterobacter aerogens, Proteus mirabilis, E. coli, 
Citrobacter diversus, Salmonella enterica and 

Proteus vulgaris which represent the main causative 

agents of diarrhea in Arabian horses’ foals. Gram-

positive bacteria found in the diarrheal foals of 

Arabian horses were not given sufficient 

consideration [10]. Bacterial diseases that cause 

diarrhea in foals can be diagnosed as follows: 

Case History  

The information about the number of foals 

showing symptoms of diarrhea and their ages, 

vaccination, and deworming status are important data 
to diagnose the diseases causing diarrhea [20]. 

Failure of passive transfer of immunity might be 

studied [21]. The risk factors include; the following 

but not limited to; the large use of antibiotics and 

suboptimal deworming of mares [22]. 

Clinical Inspections 

Fever, faecal consistency, and gastric distension 

can all be detected with clinical examinations. In 

addition to aiding in testing prioritization, this 

information may be utilized for prompt therapy [2]. 

Clinical Signs 

Clinical signs vary where initial symptoms force 
the animal to stop movement and/or excessive 

motility, colic, and abdominal bloating. Faeces are 

considered the first coming which can depend on to 

judge the severity of diarrhea where it may vary from 

watery to pasty, with blood and/or casts. Foals 

dehydrate quickly and reach the very bad state of 

dehydration indicated by prolonged skin tent and 

sunken eyeballs. Also, salivation, anorexia weakness, 

and depression were seen. The body temperature has 

different degrees of fever or hypothermia [23]. Foals 

infected with enteritis commonly have signs of 
systemic inflammatory response syndrome (SIRS), 

including congested vital membranes, faint pulses, 

tachycardia, cool extremities, and abnormally rapid 

breathing of low temp [23]. When signs advance, 

recumbency, coma, and death may occur. Sick foals 

should be examined clinically in regular time (two 

hours at least). Palpate joints and the umbilical cord 

of foals have to be visually checked to monitor any 

localized bacterial infections [24]. 

Foals which were affected by Clostridium spp. 

dies rapidly before the symptoms of diarrhea appear. 

Feces are frequently bloody, and this may be 
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transient. Affected animals may show signs of 

hypovolemia and endotoxemia. Clostridium difficile 

and C. perfringens type A and C are the pathogens 

which mostly common, however, C. perfringens 

Type C is the most important pathogen of diarrhea in 

newly born foals [27, 25]. 

Laboratory Diagnosis 

Laboratory diagnosis includes hematological and 

biochemical analyses, isolation and identification of 

the bacterial agents (culturing on specific media, 

microscopic examination, and biochemical tests) as 
well as molecular investigations [26, 28]. 

Hematological and Serum Biochemical Analyses 

These analyses are highly effective in 

determining the origins of diarrhea and its treatment 

strategies. The detection of immature and toxic 

neutrophils, along with changes in neutropenia, are 

indicative of severe diarrhea [27]. Furthermore, an 

increase in packed cell volume (PCV) is associated 

with dehydration, signalling the need for immediate 

intervention. Diarrheic foals exhibit elevated levels 

of total white blood cells (WBC), platelets, red blood 
cells (RBCs), lymphocytes, and hematocrit [28]. 

Biochemical analysis of serum in these foals reveals 

reduced levels of albumin, calcium, urea, and 

sodium. Additionally, there is a noted decrease in 

overall serum proteins, globulins, γ-globulin, and β2-

globulin, whereas creatinine levels, aspartate 

aminotransferase activity, and α2-globulin 

concentrations are found to be higher [10]. The effect 

of Rhodococcus equi (R. equi) on hemato-

biochemical parameters are leukocytosis, 

neutrophilia, and microcytic anemia, and increased 

serum globulins [29]. 

Bacteriological Examination 

In equine medicine, similar diagnostic methods 

for bacterial causes of diarrhea are employed as those 

used in human medicine. An optimal laboratory 

investigation involves analyzing freshly collected 

fecal samples submitted directly to the laboratory. In 

C. difficile, for instance, the recommended approach 

combines detection tests with culturing methods. 

However, culturing C. difficile is infrequently 

performed due to its limited clinical significance and 

the challenges associated with handling this obligate 
anaerobe. Consequently, researchers lack routine 

access to such isolates for molecular characterization 

and detection of antimicrobial susceptibility, toxin 

gene and virulence factors. Lack of some bacterial 

isolates hampers investigations into potential 

epidemiological changes or shifts in clinical 

presentation over time. Many diagnostic procedures 

rely on an enrichment step to enhance spore 

recovery. Additionally, an alcohol shock reduces the 

number of live bacterial cells, highlighting the need 

for diverse isolation methods based on sample types 

[30, 31]. 

One of obstacles facing basic laboratory 

examination is that Clostridium spp. incriminated 

with diarrhea die rapidly before the symptoms of 

diarrhea appear. Feces are frequently bloody, and this 

may be transient. Animal may show signs of 

hypovolemia and endotoxaemia. Clostridium 

difficille  and C. perfringens type A and C are the 

pathogens which detected where the most pathogen 

of diarrhea is C. perfringens Type C in newly born 

foals [25]. 

Isolation and Identification of Clostridium difficile 

In human and animals, C. difficille has associated 

with diarrhea and colitis as one of the outstanding 

characteristics of diarrhea and it happens afterwards 

the antibiotic therapy. It is a gram-positive anaerobic 

sporulating bacillus. The first factor stimulates the 

occurrence of the disease is the trouble of the gut 

flora. The normal intestinal flora act as a colonization 

barrier, it protects the gut from penetration of C. 

difficile in normal conditions. The colonization is 

penetrating when the flora is disturbed and the main 

important factor causes this disturbance is antibiotic 
therapy. The key virulence toxins of C. difficille are 

toxin A (TcdA) and toxin B (TcdB) [32]. Clostridium 

difficile could be cultivated on C. difficile agar with 

supplement. Clostridium difficille colonies are 

irregular, non-hemolytic, 2 to 6 mm in diameter, and 

creamy yellow to gray-white in colour. Colonies are 

coarsely mottled to mosaic.  

Isolation and Identification of Clostridium 

perfringens 

Clostridium perfringens is a gram-positive 

anaerobic rod and widely distributed in the 

environment. It is found in the decaying organic 
matter and soil. It is also one of the members of the 

normal intestinal flora in many animals. The bacteria 

are able to produce endospores which are highly 

resistant to different environmental conditions which 

mean they live in the environment for a long time. 

However, if the microbiota has been distressed and 

the organism produces spores, these spores have 

ability to convert into active vegetative cells which 

proliferate and immediately produce toxins [33]. 

Clostridium perfringens has five types from A to E 

producing four main exotoxins: α, β, ε, and i. The 
predominant gene in all strains is that encoding the 

toxin (CPA). The toxin encoding genes are used to 

differentiate C. perfringens from biotypes A to E 

[34]. The cpb2 toxin-process by C. perfringens has a 

significant role in the lethal spread of colitis in horses 

[35, 36]. Isolates with cpb2 -positive for equine 

disease can manufacture cpb2 toxin [37]. Clostridium 

perfringens enterotoxin (CPE) gene may be found in 

some of C. perfringens isolates. This happen due to 

an outcome of sporulating cells in an alkaline media. 

It helps on lysis of these cells which found to be hard 

to proteolytic enzymes. It will stick and enter the 
brush edge membrane causing the formation of toxin 
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in these cells which eventually leads to the death of 

cells [38]. Reports have found an association 

between cpb2 β2-positive C. perfringens toxin and 

cpe β2-positive C. perfringens enterotoxin with 

colitis and enteritis in equines [38]. NetF is a novel 

poison of C. perfringens type A and has a relation 

with lethal foal necrotizing enterocolitis [38]. There 

was an association between the presence of netF with 

separate type A strains of the inflammatory 

conditions known as necrotizing enterocolitis in 

foals. Both netF and enterotoxins have been reported 
to play a role in inducing enteritis in foals [39]. C. 

perfringens colonies are characterized by a large 

double zone of hemolysis on blood agar [40]. 

Isolation and Identification of Salmonella 

Salmonella is a gram-negative rod-shaped bacilli 

and a member of the Enterobacteriaceae family. It 

has 8 subspecies where the subspecies. It is 

responsible for 99% of mammalian diseases [41]. 

While numerous horses may harbor Salmonella 

within their bodies, they often do not excrete it and 

frequently remain asymptomatic. According to 
various studies conducted, less than 1% of horses in 

the country were found to be actively shedding 

salmonella on farms [41]. 

Incidence of Salmonella infection in neonatal 

foals is prevalent. Salmonella has virulence factors 

where these factors have the capability to stick to and 

conquer the intestinal mucosa producing entero- and 

cytotoxins and inducing local and systemic 

inflammatory reactions. Salmonella colonizes in the 

intestine triggering inflammation and huge mucosal 

damage of the colon and ileum [42]. There are a lot 

of methods used to improve diagnosis of Salmonella 
spp. in feces such as ELISA, and cultivation on a 

specific culture media. Molecular methods become 

more successful than conventional methods, 

especially in areas where conventional 

microbiological techniques are not practical. 

Furthermore, employing culture-enriched sequencing 

represents a valuable supplementary method for 

gaining deeper insights into the equine 

gastrointestinal microbiota [43]. The molecular 

methods, including conventional PCR and its modern 

versions, facilitate rapid detection of Salmonella spp. 
within a short timeframe, demonstrating their 

robustness and accuracy as detection technologies 

[44, 45]. The virulent gene (invA) is an appropriate 

PCR target gene for identification of Salmonella spp. 

and known as a global standard for the recognition of 

the genus of Salmonella [45]. For isolation of 

Salmonella spp., samples were injected into a 

specific broth Rappaport-Vassiliad (Salmonella 

Enrichment broth). The broth culture was plated in 

xylose-lysine-deoxycholate agar and then incubated. 

Suspected colonies of Salmonella spp. exhibit red 

colonies with a black center. These colonies are then 
inoculated in triple sugar iron and subsequently 

classified using biochemical tests [45]. 

 

Isolation and Identification of Escherichia coli 

Escherichia coli (E. coli) is a gram-negative 

bacillus, rod-shaped, small in size, aerobic, motile, 

flagellated, non-spore-forming, oxidase negative, and 

toxin producer (endotoxin), and  it is one of the family 

Enterobacteriaceae. Fecal samples are inoculated into 

nutrient broth (NB) as a primary culture of E. coli, 

followed by the culture into characteristic and 

differential media, eosin-methylene blue (EMB) agar 

and MacConkey agar. E. coli ferment lactose on 
MacConkey agar plate while on EMB agar it gives 

green metallic sheen colonies [46]. 

Foals are more susceptible to infection; especially 

neonates during first minutes to hours of life [47]. 

Neonates may suckle nearby objects, ground, or the 

mare's flank which may increase the chance to attract 

E. coli where it is widely spread in the environment. 

If the foal fails to nurse enough amount of the mare’s 

colostrum, it will develop bacteremia and then 

septicemia. Different strains of enterotoxigenic E. 

coli have been isolated from foals. Escherichia coli 
produce enterotoxins that affect epithelial cells to 

secrete electrolytes and water in excess, resulting in 

diarrhea [47].  

The newly born foal has a single, passing 

inhabitant of cells in the intestine. These cells persist 

for the first 12-24 h of life and are specialized to 

engulf large colostrum proteins and transport them 

into the main circulation, in addition to engulf 

bacteria. If the foal fails to suckle enough mare's 

milk, it will attract bacteria and develop bacteremia 

and septicemia. When E. coli germs invade the 

intestinal mucosa of a foal, it can result in 
colibacillosis, which is an inflammation of the colon, 

enteritis, or both. In foals, colibacillosis is usually a 

secondary disease that usually occurs when the foal 

is being treated for other diseases, often with 

antibiotics [21]. 

Knottenbelt et al. [21] reported that there are 

three forms of E. coli diarrhea in foals: The first type 

is hypersecretory diarrhea caused by enterotoxins 

from E. coli. Enterotoxins cannot damage the 

intestinal mucosa but affect the secretion of 

electrolytes, water and bicarbonate into the lumen. 
The diarrhea is watery and profuse, but there is no 

leakage of protein. This phenomenon is not well 

known in foals. The second type is the most 

common, and this type is called "colibacillosis", 

where the bacteria invade the intestinal mucosa, 

leading to inflammation of the mucosa, which often 

leads to secondary septicemia. If the mucosal injury 

is very bad, blood and protein will leak into the 

intestinal lumen and can be seen in the feces.  The 

third type is less common in foals. In this condition, 

E. coli bacteria damage the intestinal brush border, 

leading to poor absorption of fluids and nutrients. 
Protein levels in the stool are elevated. 
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Isolation and Identification of Rhodococcus equi 

Rhodococcus equi is a facultative, gram-positive 

intracellular pathogen. It is the most common cause 

of pneumonia in foals [48]. R. equi is also a vital 

pathogen in newly born foals especially within the 

first 6 months of age. Animals infected with R. equi 

usually exhibit chronic and suppurative 

bronchopneumonia connected with the rise of the 

incidence of mortality, especially in foals not taken 

specific antibiotic treatment [22]. Rhodococcus equi 

is widely diffuse in horse farms and also widely 
spread all over the world. The pathogen is found on 

the surface layer of earth polluted with horse feces 

where in summer, dust particles covered with the 

bacteria are inspired by foals leading to pneumonia. 

Infected foals suffer from mild fever, watery 

diarrhea, reduced appetite, dullness, and increased 

leukocyte count. In the 3rd week from the 

appearance of the disease, other symptoms may 

appear like swelling on fetlock joints and the hind 

hock joints, creamy and watery discharges from the 

eyes, conjunctivitis, and mild corneal opacity, and 
partial blindness. Bulging of eyeballs may also be 

noticed. Foals do not exhibit any symptoms of pain 

on palpation of the enlarged fetlock joints, but the 

walk is still abnormal, where these symptoms may 

be persistent in addition, appetite may still be 

normal. In 4th week of sickness, slight rise in rectal 

temperature was observed, however, the leukocyte 

count returned to normal value. After the first 

month from the occurrence of initial symptoms, 

watery diarrhea may appear again and the animal is 

completely off food [29].  

Diagnosis of R. equi is very difficult, but 
becomes easier if pneumonia is present. Virulent R. 

equi strains are the only bacteria capable of 

expressing a 15-17 kDa virulence-associated protein 

(VapA) and have numerous 85-90 kb virulence-

associated plasmids containing the equine pathogenic 

vapA gene [49]. VapA-positive strains are distributed 

among ranches with endemic diseases if compared 

with that periodic infection [50]. Alveolar 

macrophages engulf both virulent and avirulent 

strains of R. equi through phagocytosis. 

Nevertheless, it is only the VapA-positive bacteria 
that possess the ability to inhibit the fusion of 

phagosomes with lysosomes. This interruption of 

phagocyte cells ultimately contributes to the 

development of pneumonia [51]. Several studies 

have been found on virulent R. equi strains isolated 

from horses in different geographical areas of the 

world. To date, 12 plasmid types have been reported 

in VapA-positive strains of horses [52]. Each specific 

plasmid type is characteristic for special 

topographical area, which may add in the 

epidemiological studies. 

Rhodococcus equi was isolated from the lung 
tissue after euthanasia [48], cultured on NANAT 

medium, Nutrient Agar (NA) and Sheep Blood Agar 

(SBA) and then incubated at 37°C up to 72 h. The 

plates were then examined for typical colonies after 

48 hours and after 72 hours as 1-2 mm pink, 

irregular, confluent, mucinous colonies. 

In terms of macroscopic findings [29], multiple 

large abscesses containing white, cheesy material 

were also found in both lungs. A single large abscess 

containing cheesy material was found, with 

adhesions to the small and large intestine. The small 

intestine and colon were moderately congested, while 
the cecum was severely congested. On other side, 

histopathological findings showed necrosis which is 

diffused in the alveolar parenchyma and bronchi. 

There was necrosis of the bronchial epithelium and 

bronchioles filled with inflammatory exudate mixed 

with erythrocytes. There were focal areas of massive 

necrosis where there were intact and dead neutrophils 

marked by fibrous tissue proliferation. Diffuse 

infiltration of macrophages was found in the lung 

tissue. The lamina propria and the submucosa of the 

intestine, colon and cecum were necrotic. The blood 
vessels of the intestine were sparsely congested, and 

there was widespread infiltration of lymphocytes, 

neutrophils and macrophages along with plasma cells 

in the lamina propria and the formation of 

lymphocytic aggregates in the submucosal areas and 

goblet cell hyperplasia. 

Isolation and Identification of Lawsonia 

intracellularis 

Lawsonia intracellularis is a gram-negative 

bacterium. It is an obligatory intracellular bacterium 

which is affecting mostly foals aged from 4 months 

to 7 months old causing proliferative enteropathy 
[53]. Lawsonia intracellularis invades rapidly 

dividing epithelial cells, allowing the bacteria to 

grow continuously and move the infected cells to 

colonize large areas of the intestinal epithelium, 

resulting in expansion and elongation of the 

epithelial cells. The small intestine mucosa becomes 

thick, irregular, and corrugated. The normal villus 

structure is substituted by strongly branching 

glandular epithelium with a poorly advanced 

microvillus brush border [53]. Animals infected with 

equine proliferative enteropathy (EPE) show 
lethargic, peripheral edema, stiffness, diarrhea, 

swelling of the forelimb distal part, and also swelling 

in the submandibular area, and loss a lot of weight. 

Necropsies exhibit the main lesions. There are many 

abnormalities in hematological and biochemical 

values such as anemia, leukocytosis, 

hypoproteinemia, fibrinogenemia, and electrolyte 

and acid-base abnormalities. On ultrasound 

examination, thickening of the wall of the small 

intestine and sometimes distension of the small 

intestine with fluid or gas can be seen [54]. 

Diagnosis of the disease is difficult and relies 
mostly on postmortem examination with Warthin-
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Steiner silver stain, where curved bacilli can be seen 

at the apex of the cytoplasm. Immunohistochemistry 

using monoclonal antibodies against L. 

intracellularis has been interpreted as more sensitive 

than other staining methods [55]. Lawsonia 

intracellularis DNA sequences can be detected in 

frozen, formalin-fixed, or paraffin-embedded 

intestine specimens by PCR analysis [56]. Molecular 

and immunohistochemical techniques have been 

effectively used to differentiate L. intracellularis 

DNA from clinical cases of equine proliferative 
enteropathy [54]. 

Serology was investigated using 

immunoperoxidase monolayer assay (IPMA) to 

detect the presence of antibodies to L. intracellularis 

and proved to be reliable pointer for active or new 

infections [54]. 

Other diagnostic methods for L. intracellularis 

as a culture of the organism are impractical because 

the growth of the organism needed cell cultures and 

lowering oxygen atmosphere. PCR is considered a 

sensitive and selective method, detecting as less as 
103 bacteria/g in stools; however it was difficult to 

find a detectable and constant titer of bacteria in 

animals [57]. In contrast, immunoperoxidase (IPX) 

staining showed remarkable sensitivity in detecting 

L. intracellularis in stool, and the lower sensitivity 

of PCR may be due to the presence of fecal 

inhibitors [55]. Serology may play a beneficial role 

in detection of IgG produced by L. intracellularis. 

Meanwhile, the serum samples collected before an 

outbreak, failed to detect antibodies against L. 

intracellularis [55]. 

Pathological findings (macroscopic/Post-
mortem): The small intestinal serosa was 

hypercongested (Fig. 1a). The bowel wall thickening 

was associated with marked wrinkling and 

thickening of the mucosal folds and a reduced 

intestinal lumen (Fig. 1b). The mucosa was strongly 

undulated, characterizing the thickening of the 

intestinal folds (Fig. 1C) [58]. 

Microscopic findings: Hyperplasia of immature 

intestinal cells and absence of goblet cells are noted. 

Immature epithelial cell proliferation is most 

commonly characterized by the presence of 
organisms in the lumen of the small intestine (the 

terminal portion of the small intestine), large 

intestine, or both. Affected tissue sections are 

characterized by a reddish, thick, ―garden hose‖-

like mucosa. The thickening of the intestine 

prevents normal gut function. In recent studies 

using fecal PCR in healthy foals with diarrhea, it 

was not detected in foals younger than four months 

of age [59]. 

Histological sections of the small and large 

intestine showed enterocyte hyperplasia of the crypts. 

Crypts were rarely dilated and their lumen was filled 

with cell debris and neutrophils (crypt abscess). In 

addition, crypts were present in some areas of the 

submucosa. Immunohistochemical staining showed 

antigen labelling at the cytoplasmic apex of 

enterocytes and in macrophages in the lamina propria 

of the large intestine, duodenum and ileum, and at 

the cytoplasmic apex of enterocytes [29]. Abdominal 

ultrasound is very useful in the diagnosis of L. 

intracellularis. The hyperplasia often results in 

thickening of the small intestine and/or colon. 

Nonconventional Bacterial Cause of Diarrhea in 
Foals 

Other nonconventional bacteria that cause 

diarrhea in foals such as Enterobacter aerogens, 

Proteus mirabilis, Proteus vulgaris, Enterobacter 

agglomerans, and Citrobacter spp. were also 

identified [10]. 

Molecular Diagnosis 

Polymerase chain reaction (PCR) 

PCR is a highly sensitive and specific diagnostic 

technique compared to conventional bacterial culture 

methods. Bacteria isolates is confirmed by PCR after 
purification of deoxyribonucleic acid (DNA). 

Detection and amplification of DNA were used in C. 

difficile and C. perfringens. Also, Salmonella; 

targeting PCR expansion of invA gene is used for its 

direct identification from fecal samples [60], E. coli 

(16s rRNA gene) [61] and R. equi (gene coding the 

16S subunit of rRNA and vapA gene of the virulence 

plasmid) [62]. 

Genotyping of C. perfringens, and C. difficile 

isolates Using PCR: where fecal samples were 

exposed to detection of different toxins encoding 

genes such as α, β, β2 toxin consensus, enterotoxin, ε 
toxin and NetF genes [26].  

Abdominal Ultrasonography 

Ultrasonography is a rapid and non-invasive 

method that helps in the assessment of the various 

organs, wall thickness, intestinal fillings, and grade 

of visceral swelling. It can also be used to detect the 

sites for aggregation of abdominal fluid [63].  

Control of Bacterial Diseases Causing Diarrhea in 

Foals 

Treatment  

Treatment of various cases of diarrhea was 
similar. Supportive care is playing an important role 

and is considered a large part of a successful 

outcome. It is essential to treat affected foals quickly 

before lesions become advanced. The treatment 

depends on four main steps (Table 1): fluid therapy, 

oral and/or intravenous nutrition, intestinal 

protectants and adsorbents and fundamentally broad-

spectrum antimicrobials for the primary disease and 

bacteraemia [64]. 
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Fluid Therapy 

While foals with mild cases of diarrhea may be 

kept on oral or suckling fluids, badly affected foals 

should get supportive treatment to solve hypovolemia. 

Colloids, crystalloids, or combinations of both of them 

were given. Lactated Ringer solution can replace the 

crystalloid fluids for foals [47]. Hypertonic solutions 

are usually not given to the foals because they cannot 

tolerate a great amount of sodium. Synthetic colloids 

should be given as 3 ml/kg to 5 ml/kg boluses if 

needed [47]. Disturbance in the electrolytes should be 
corrected, this is very important for helping foals cure. 

This is also helping in balancing the acid-base 

condition of foals. To correct the decrease in the blood 

volume (hypovolemia) in neonatal foals, this is 

performed by giving intravenously (IV) fluid boluses 

(10 to 20 mL/kg) slowly (Over 20 to 30 min). Re-

evaluation of the hydration should be done through 

laboratory data, symptoms, and urine production after 

giving each bolus. To keep the fluid rates for the 

young foals less than 60 days old, they need to be 

given nearly 80 to 120 ml/ kg/ day. This rate is 
lowered to 60 ml/kg/ day for foals older than 60 days 

[47]. Hyponatremia can be partially corrected by 

raising the plasma sodium concentration from 2 

mEq/L to 4 mEq/L. Hypokalemia can be treated by 

giving fluids containing 10 to 40 mEq/L of potassium 

chloride, 20 mL/kg of physiological saline (0.9%) 

containing calcium, and 4 to 8 mEq/kg/min of 

dextrose [47]. The foals with very bad acidosis should 

be administered IV sodium bicarbonate therapy 

(1.3%) which improves symptoms of acidosis. 

Glucose is given at an initial dose of 4 mg/kg/min. 

This dose can be increased to 6 mg/kg/min and 8 
mg/kg/min if necessary. Glucose should be given 

alone, apart from fluid therapy. This help in adjusting 

fluid and glucose [47]. 

Anti-inflammatory and anti-endotoxic treatment 

Nonsteroidal anti-inflammatory drugs (NSAIDs) 

should be given with caution to foals less than one 

month of age because of their adverse effects on the 

gastrointestinal and renal systems [23]. The 

endotoxemia was treated by administering IV 

Polymyxin B at a dose of 6000 U/ kg. Foals with 

failure of passive transfer of immunity should be 
treated with the transfer of the plasma 

immunoglobulins [65]. 

Adsorptive Agents 

Agents that play a role in adsorption such as 

kaolin/ pectin and bismuth subsalicylate should be 

given at a dose of 0.5 to 4 ml/kg, 1 to 4 times daily. 

Di-tri-octahedral smectites adsorbent can bind with 

the endotoxin, affects its absorption and neutralize 

the toxins of C. difficile and C. perfringens [23]. 

Nutritional Support 

Foals without signs of colic are free to endure 

suckling, while in foals with abdominal disturbance 

it will be favourable to take GI rest for 12 – 24 h [25 

23]. Fluid therapy should be given if a foal under 4 

weeks of age is not nursing for more than 6 hours, 

and the foal should be reintroduced slowly and 

gradually. Foals could take 10% of body weight 

twice per day with 1 or 2 hrs intervals by a 

nasogastric tube.  

Antibiotic Therapy 

Generally, the antibiotic sensitivity test should be 

made before drug choice [10]. Metronidazole (15-25 

mg/kg body weight every 8 h) is used to treat 
diarrhea caused by C. difficile bacteria. Vancomycin 

is used to treat severe cases of diarrhea associated 

with C. difficile. Bacitracin was used frequently in 

the past but is no longer used. The antibiotic used in 

the treatment of foals infected with Salmonella spp. 

is usually ampicillin or cephalosporin alone or with 

an aminoglycoside (amikacin or gentamicin) or 

fluoroquinolones. The treatment must persist after 

clinical recovery to prevent secondary infection [20]. 

Antimicrobials recommended for treating of L. 

intracellularis include oxytetracycline or 
chloramphenicol [53]. Treatment of Rhodococcus 

colitis is similar to that of R. equi lung infection 

using macrolide antimicrobials [48] (Table 1). 

Antibiotic sensitivity test (Antibiograms) 

The measurement of bacteria's susceptibility to 

antibiotics is known as the antibiotic sensitivity test. 

This test is conducted because bacteria can develop 

resistance to certain antibiotics. The results of the 

sensitivity test allow clinicians to change their choice 

of antibiotics from empirical therapy, where 

antibiotics are selected based on clinical suspicion 

and common bacteria causing the infection, to 
directed therapy [66]. 

Directed therapy involves selecting antibiotics 

based on knowledge of the specific bacteria and its 

sensitivities. The sensitivity test is usually performed 

in a clinical laboratory using culture methods, which 

expose bacteria to antibiotics. These methods often 

involve measuring the diameter of areas of no 

bacterial growth, called inhibition zones, around 

paper discs containing antibiotics on agar culture 

plates that have been evenly inoculated with bacteria 

[66]. 

The size of the inhibition zone can provide an 

estimate of the minimum inhibitory concentration, 

which is the lowest concentration of antibiotic that 

stops bacterial growth. Once isolated colonies of the 

pathogen are available, the bacterial sample is 

prepared and standardized prior to performing 

antibiotic susceptibility testing via disk diffusion. 

The antibiotic sensitivity test is widely used in 

clinical settings to determine antibiotic resistance 

profiles, guide treatment decisions, and predict 

therapeutic outcomes [67]. 
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However, the current process requires 

transportation of patient samples to the clinical 

microbiology lab, and obtaining a pure culture of the 

pathogen which can take several days, leading to 

delays in diagnosis and treatment. These delays can 

lead to increased patient mortality, poor clinical 

outcomes, and broad-spectrum antibiotic use, 

contributing to antibiotic resistance. To address this 

challenge, it is important to develop technologies that 

can rapidly perform the antibiotic sensitivity test, 

enabling personalized therapies with narrow-spectrum 
antibiotics at the earliest stage of treatment [67]. 

Probiotics 

Probiotics are defined as live, non-pathogenic, 

non-toxic microorganisms that have the potential to 

exert a beneficial effect on animal hosts at an 

appropriate dose. Probiotics are used in animal 

nutrition to enhance animal health, production and 

immune system [68]. Probiotics work by enhancing 

the epithelial barrier, adhering to pathogens, and 

enhancing the immune system by secreting bacitracin 

[69]. Probiotics are commonly used to treat colitis in 
horses. Saccharomyces boulardii decreased the 

severity and duration of diarrhea [19]. Probiotics 

should not be recommended for use in neonatal foals 

less than 24 hours of age due to the potential for 

reduced absorption of colostrum immunoglobulins. 

Saccharomyces boulardii and S. cerevisiae are 

commercially available yeasts in purified freeze-

dried capsules or granules and can be found in 

commercial horse feeds and nutritional supplements 

for humans and horses. Horses with watery diarrhea 

are administered 20 g orally four times daily. 

Some reports suggest that giving the probiotic 
Lactobacillus to foals has been effective in 

promoting their growth and may be effective in 

preventing diarrhea [70].  

Prevention 

Preventing infectious diarrhea in foals should 

depend on 3 main steps of prophylaxis: limit contact 

to microbes' pathogens (disinfection and isolation), 

raise immunity (vaccination), and the most the 

effective way is management practices [26, 71] 

where good management practices are the key to 

prevention. Prevention occurs according to Ramey, 
2024 [72] as follow: 

Prevent the foal from getting the infection 

The mare should be cleaned twice, the first one 

before the baby comes and the second after foaling 

by washing the birth canal and her backside carefully 

to eliminate the manure, which has a lot of bacteria. 

Preventing infections in foals required a lot of 

washing the foal with water and soap. Clean 

carefully the mare’s udder to eliminate bacteria. It is 

almost effortless to clean the udder when it is full 

than if there are numerous cracks and fissures found 

[72]. 

Pay Close Consideration Regarding the Umbilical 

Cord  

The umbilical rope must be permitted to dismiss 

spontaneously all alone. Once the umbilical cord is 

separated, it is a good idea to disinfect the cord 

remnant with an antiseptic solution. The better 

disinfectant to plunge is a half-percent solution of 

chlorhexidine, ordinary iodine, which has been 

generally utilized for quite a long time. However, it 

is excessively caustic material and hard to get. On 

the contrary, povidone-iodine is too effective. 
Chlorhexidine is usually obtained as a 2 or 4 percent 

solution; therefore, a 1/2 percent solution is readily 

available. On the first day, the umbilicus ought to be 

dipped regularly every six hours, multiple times (four 

times) in the first 24 hours [72]. 

Strengthen the Foal’s Immunity 

The mare's first milk, colostrum, is a temporary 

immune defense shield for the newborn foal. It is 

essential to drink as much colostrum as soon as 

possible when you can. The foal just has a brief time 

(up to 24 hours) before its intestinal tract can ingest 
immunoglobulin from the mare’s colostrum. It is not 

useful to drain the mare's milk and feed the foal 4 to 

8 ounces of colostrum from a container (bottle), even 

before the foal can stand. It is important that the foal 

does not extend its head to drink while the colostrum 

is being given to the foal at first. Doing that may 

permit the colostrum to go to the lungs and lead to 

pneumonia [72]. 

Ensure Vigor and Vitality  

Foals should act healthy. They ought to be 

perched on their chests with the two feet forward in 

sternum position this is significant. The sternum 
position of the two feet supports opening the foal's 

chest, to allow the most amount of oxygenation. 

Within the first 5 min. from birth, the rate of the foal 

respiration should be greater than 60 breaths/ min. 

The foal baby should be standing during the interval 

from one to two hours after birth. The baby should 

suckle within 2 to 3 hours after birth [72]. 

Vaccination 

Vaccinating animals is a crucial method to 

protect them from various infectious bacterial 

diseases. To safeguard a foal from such diseases, 
preventive measures should be taken even before its 

birth. It is advisable to move the mares to the farm 

where they will give birth about 4 to 6 weeks before 

their due date. This timeframe allows the mare 

sufficient time to develop an immune response 

against the pathogens present on that particular farm. 

The objective of vaccinating mares before parturition 

is to stimulate their immune response, leading to the 

production of antibodies that will eventually be 

concentrated in the colostrum. These antibodies are 

then passively transferred to the newborn foal. It is 

crucial for the foal to consume colostrum from 
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vaccinated mares within the first 12 to 24 hours of 

life, as this provides a high level of maternal 

antibodies that protect the foal from infectious 

diseases during the first months until it can develop 

its own antibodies. In most cases, maternal 

antibodies persist in the foal for 3 to 4 months, but in 

some cases, they may persist for up to 6 months or 

more. Other methods used to ensure passive transfer 

of antibodies to the foal include administration of 

frozen-thawed colostrum or a commercial colostrum 

substitute containing concentrated equine antibodies, 
as well as intravenous administration of plasma from 

highly immune donor equine. As a general guideline, 

foals from unvaccinated mares should not receive 

their first vaccination until they are 3 to 4 months of 

age, while foals from vaccinated mares should 

receive their first vaccination at approximately 6 

months of age [22, 28].  

Vaccination of mares against Clostridium spp. 

The toxins produced by Clostridium difficile 

bacteria are proteins that can be converted to non-

toxic toxins by treating them with formaldehyde. The 
term toxoid indicates to the toxin treated with 

formaldehyde. Donor horses are initially injected 

with toxoids, but once antibodies are produced, 

subsequent boosters may contain pure toxins. The 

horses' responses are monitored, and once their 

antibody levels are high enough, they are bled. The 

bled is done at intervals until the antibody levels fall 

when the animals are boosted again with the antigen. 

The plasma is separated from the horse's blood, 

which contains the globulin portion. Immunization of 

mares with the binding domains for Clostridium 

difficile toxins A and B elicits antibodies in the 
serum and milk that block toxin binding [73].  

Vaccination of pregnant mare should be done with C. 

perfringens C and D toxoids before foaling. There is 

some evidence that immune protection of the 

newborn foal can be gained by vaccinating the mare 

at 6 weeks and again at 3 weeks before foaling with a 

Clostridium toxoid vaccine. This will stimulate the 

formation of antibodies to Clostridium toxin which 

will be transferred to the foal [74]. Foals younger 

than 6 hours are highly recommended to take C. 

perfringens types C and D antitoxin on farms with a 
history of C. perfringens diarrhea besides vaccination 

of pregnant mares with toxoid of C. perfringens C 

and D [74].  

Vaccination of mares against Salmonella spp. 

Salmonellosis is an important zoonotic disease 

[105 74], there are 2500 serovars or more of the 

genus Salmonella have been recognized which found 

its contribution to huge worldwide losses in both 

human and animals as a result of diarrhea [75]. 

Killed vaccines are strain specific and produce only 

short-term immunity and attenuated vaccines may 

become infectious in immunocompromised horses. A 

variety of vaccines including killed or live have been 

used to control Salmonella (Table 2) [76].  

Foal Isolation 

In the case of a neonatal foal that stops nursing, it 

begins to be depressed, or has bloody or profuse 

diarrhea, a veterinarian should examine it as soon as 

possible and foals should be isolated from healthy 

animals. In addition, the foal’s buttock ought to be 

kept clean and a water repellent ointment used to 

protect from scalding. The detection process of a sick 

foal required that all animals in contact with the foal 
must remain in the same places due to the possibility 

they might be already infected or the possibility they 

become a source of infection to others. The foals 

may shed infectious agents in their feces after the 

appearance of clinical signs. Therefore handling 

them should be with much care. The isolation time of 

foal from others depends on the causative organism. 

Testing whether the foal infection status permits 

transfer to others should be done and this test can be 

done during isolation time [77]. 

Precautions of Biosecurity  

Biosecurity precautions are essential; care must 

be taken during put on boots and overalls. Hands 

must be washed from time to time with a suitable 

disinfectant cleaner. Separate tools must be used to 

feed and stable care. Foot dips should be put in place 

near the foal’s stable. The disinfectant depends on 

the causative organism [78]. 

Cleaning and Disinfection 

Cleaning of foal stall must start with the entire 

removal of all fecal material and bedding. After 

doing that, in the case of the solid floor and walls, it 

must be scrubbed with water and detergent and 
finally rinsed. After an overall cleaning, the floor and 

walls ought to spray with appropriate disinfectants 

for the suspected microbe. Hypochlorite or bleach 

with a suggested dilution of usual house bleach 

(1:10) has a broad scope that can be used for the 

germicidal activity. In order to avoid the inactivation 

of bleach, organic matter should be used. Bleach 

today becomes the existing sporicidal disinfectant, 

and its utilization ought to be after removing organic 

matter. In the case of outbreaks of clostridia colitis, 

phenolic disinfectants may be used due to their wide 
germicidal effect in opposition to bacteria, viruses, 

and fungi. Phenolic compounds are active in the 

presence of organic matter but are not sporicidal. 

Today one of the more recent disinfectants is 

peroxygen compounds which are powerful against an 

expansive scope of organisms and organic matter 

cannot inactivate them and also effective against 

clostridia spores [6].  

Conclusion 

Enormous variety of enteric bacterial pathogens 

causing diarrhea in foals were discussed in this 
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review article. Salmonella spp., Clostridium 

perfringens, Clostridium difficile were the most 

predominant pathogens causing mortality in the 

diarrheic foals. Hematological and biochemical 

assays in foals represent good indicators when they 

are tested through laboratory assays for both the 

diagnosis and treatment of diarrhea. Detecting of 

various serotypes of Salmonella toxigenic, 

Clostridium perfringens, virulent R. equi (VapA-

positive), and Clostridium difficile strains that may 

exist in feces of diarrheic foals shows that the health 
of human is at risk. In addition, it refers that the 

worker must be careful when dealing with foals that 

have fecal material infected with these organisms 

which were identified as human pathogens and can 

be easily transported to the human through fecal 

contamination of food and water. The management 

process and medical treatment of foals with diarrhea 

are based on the severity of diarrhea on foals and the 

associated clinical signs. Management of foals that 

have mild diarrhea is done through normal physical 

inspection and suitable hygienic measurements. 
Good utilization of bismuth subsalicylate, di-tri-

octahedral smectite, kaolin/ pectin, sucralfate, and S. 

boulardii might be valuable in such cases. Foals that 

might have mild diarrhea and don't need prolonged 

treatment, diagnostic examining for infectious 

pathogens might be useful to control outbreaks of 

infectious diarrhea. For foals that have diarrhea, 

hypovolemia, and clinical signs of sepsis, continuous 

treatment, with nonstop checking and giving a lot of 

fluid therapy regularly is fundamental. This fluid 

therapy not only compensates for the fluids lost, but 

also overcomes imbalances in electrolytes such as 
chloride, sodium, and potassium. Also, glucose is 

recommended as IV within fluid solutions. If the 

foals face severe electrolyte disturbance and are not 

corrected, the rest of the organs may be affected 

adversely.   

Recommendations 

Increase awareness of the importance of the foal 

diarrhea problem to avoid and overcome its harmful 

effect on animal wealth. Giving foal high-quality 

colostrum which is essential to the health of foals 

because the colostrum includes antibodies that 

invade the bacteria and viruses within the first 30 

days of a foal life. A veterinarian has to test the 

blood of a foal at 12-18 h after born to know if the 

quantity of the colostrum given to the foal is enough 

or not. 

The mare should be vaccinated to produce 

antibodies against bacteria and viruses. These 

antibodies are considered the first line of defense for 

the foal to face harmful germs. 

The mare’s udder should be examined two times 

daily. If a mare has a full udder, it means the foal is 
not nursing adequately, and nutrition or fluids are not 

enough, or both and most probably the first signal of 

sickness. It must give attention to inspecting the foal, 

the inspection is done by taking temperature, pulse, 

respiration rate, and then noticing that if the tail of 

the foal is soiled by feces, it means the presence of 

diarrhea. 

It is essential to inspect the foals that have 

diarrhea within less than one month carefully by a 

veterinarian because diarrhea threatens their life and 

maybe lead to death due to dehydration.  

In the case of severe diarrhea, foals should be given 

intravenous (IV) fluid therapy. In addition, in order 

to soothe and coat the gastrointestinal tract, intestinal 

protectants are usually used.  

Good management practices are the key to 

preventing foal diarrhea. 

Owners must not give foals antibiotics when they 

detect that foal has diarrhea because the use of 

antibiotics randomly may complicate the treatment of 

foal by getting rid of "good" bacteria that exist in the 

foal’s intestine. 
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Fig. 1. Macroscopic findings of the intestine of a 7-month-old foal with Lawsonia intracellularis diagnosed with equine 

proliferative enteropathy (EPE) showing (a) serosal with multifocal to consolidative congestion, (b) cross-section 

of a portion of the small bowel segment with a thickened wall and a decrease in the intestinal lumen due to 

mucosal thickening, and (c) longitudinal section of a portion of the small bowel segment showing thickening of 

the intestinal folds [58]. 
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TABLE 1. Treatments of foals with diarrhea [64]  

Intravenous fluids 
Gastrointestinal 

protectants/adsorbents 
Antimicrobials Other 

Crystalloids Di-tri-octahedral smectite Penicillin Lactaid 

Hypertonic saline Bismuth subsalicylate  Amikacin Butorphanol 

Colloids  Activated charcoal Cefquinome Flunixin* 

Plasma  Kaolin Ceftiofur Ketoprofen* 

Glucose  Sucralfate Marbofloxacin Glutamine 

TPN  Omeprazole Metronidazole  

Electrolytes  Ranitidine Paramomycin  

Inotropes  Saccharomyces boulardii   

*Non-steroidal anti-inflammatory drugs should be avoided in foals 

 

TABLE 2. Advantages and disadvantages of Live and Inactivated Vaccines [76].  

Criteria Live Vaccine Inactivated Vaccine 

Oral dosing Good immunity No or poor immunity 

Duration of immunity Long Short 

Requirement of adjuvant No Yes 
Cross protection from related strains Present Rare 
Safety on inoculation Varies Often safer 
Potential contamination Possible Remote chance 
Stability and maintenance Poor and difficult Good and easy 

Secretary IgA and local mucosal immunity Good No 

Reversion of vaccine strain to pathogenic Possible No 
Persistence in the vaccine Yes No 
Interference from normal flora of vaccine Possible No 

Cost of the vaccine Less More 

 
References 

1. Constable, P., Hinchcliff, K.W. and Donne, S.H. 
Diarrhea in horses, In: Veterinary Medicine. 11th 
edition, Elsevier; St Louis (MO), pp. 175–435 (2017). 

2. Frederick, J., Giguere, S. and Sanchez, L.C. Infectious 
agents detected in the feces of diarrheic foals: a 
retrospective study of 233 cases (2003–2008). Journal 

of Veterinary Internal Medicine, 23(6), 1254–1260 
(2009). 

3. Barr, B.S., Waidridge, B.M., Morresey, P.R., Reed, 
S.M., Clark, C., Beigrave, R., DOnecker, J.M. and 
Weiget, D.J. Antimicrobial–associated diarrhea in three 
equine referral practice. Equine Veterinary Journal, 45, 
154-158 (2012). 

4. Haq, I., Durrani, A.Z., Khan, M.S., Mushtaq, M.H., 

Ahmad, I., Khan, A. and Ali, M. Identification of 
bacteria from diarrhoeic foals in Punjab, Pakistan. 
Pakistan Journal Zoology, 50,381–384 (2018). 

5. Schoster, A., Staempfli, H.R., Guardabassi, L.G., Jalali 
M. and Weese J.S. Comparison of the fecal bacterial 
microbiota of healthy and diarrheic foals at two and 
four weeks of life. BMC Veterinary Research, 13,  144 
(2017). DOI 10.1186/s12917-017-1064-x 

6. Slovis, N.M., Elam, J., Estrada, M., Thao, M.F. and 

Leutenegger, C.M. Comprehensive analysis of 
infectious agents associated with diarrhea in foals in 
central Kentucky, in Proceedings of the Annual 

Convention of the AAEP, Baltimore, Md, USA, 
(2010). 

7. Haq, I., Durrani, A.Z., Khan, M.S., Mushtaq, M.H. and 
Ahmad, I. Study of antimicrobial resistance and 
physiological biomarkers with special reference to 
salmonellosis in diarrheic foals in Punjab, Pakistan. 
Acta Tropica, 176,144–149 (2017). 

8. Harris, R., Sankar, K., Small, J.A., Suepaul, R., Stewart-
Johnson, A. and Adesiyun, A. Prevalence and 
characteristics of enteric pathogens detected in 
diarrhoeic and non-diarrhoeic foals in trinidad, 
Veterinary Medicine International: Article ID 724959 
(2012). https://doi.org/10.1155/2012/724959 

9. Juffo, G.D., Bassuino, D.M., Gomes, D.C., Wurster, F., 
Pissetti C., Pavarini, S.P., Driemeier, D. Equine 

salmonellosis in southern Brazil. Tropical Animal 
Health and Production, 49 (3), 475–482 (2017). 

10. Ata, E.B., Nasr, S.M., Mohamed, A.M., Abd El-Aziz, 
T.H., Fouad, E.A., Sedky, D., Nassar, S.A. and Ghazy 
A.A. Bacteriological, hematological and biochemical 
diagnostic studies on diarrheic Arabian horse foals 
caused by enterobacterial infections. Advances in 
Animal and Veterinary Sciences, 8 (4), 412-421 (2020). 

11. El-Baroudy, E.M. Studies on Gram negative non-

lactose fermenter bacteria in healthy and diseased 
horses. Cairo University, Egypt. Ph.D. Thesis, Faculty 
of Veterinary Medicine, Cairo University (1987). 



DIARRHEA IN FOALS: UNRAVELING THE ROLE OF BACTERIAL INFECTIONS... 

Egypt. J. Vet. Sci.  

13 

12. Goodman-Davis, R., Figurska, M. and Cywinska, A. 

Gut Microbiota Manipulation in Foals—Naturopathic 
Diarrhea Management, or Unsubstantiated Folly? 
Pathogens, 10, 1137 (2021). 
https://doi.org/10.3390/pathogens10091137  

13. Wong, D.M., Sponseller, B.T., Brockus, C. and Fales-
Willians, A.J. Neurologic deficits associated with 
severe hyponatremia in 2foals. Journal of Veterinary 
Emergency and Critical Care, 17 (3), 275–285 (2007). 

14. Weiss, D.J. and Wardrop, K.J. Schalm’s Veterinary 
Hematology. 6th Edition, Ames, IA: Blackwell 
Publishing Ltd, Ames, Iowa, USA (2010). 

15. Radostits, O.M., Gay, C.C., Hinchcliff, K.W. and 
Constable, P.D. Veterinary Medicine: A textbook of 
the diseases of cattle, horses, sheep, pigs and goats. 
10th Edition, Elsevier Saunders, USA, p 107–110, 
2065 (2007). 

16. Amjad, M. An overview of the molecular methods in 

the diagnosis of gastrointestinal infectious diseases. 
International Journal of Microbiology, 2020, Article 
ID 8135724, 13 pages (2020) 
https://doi.org/10.1155/2020/8135724. 

17. Mallicote, M.; House, A.M. and Sanchez, L.C. A 
review of foal diarrhoea from birth to weaning. Equine 
Veterinary Education, 24(4), 206–214(2012). 

18. Singh, B.R. Multiple drug-resistance (MDR) in faecal 

bacteria isolated from north-west Indian apparently 
healthy and sick foals of less than three months of age. 
Indian Journal of Comparative Microbiology, 
Immunology and Infectious Diseases, 30 (2), 85–90 
(2009a). 

19. Desrochers A.M., Dolente B.A. and Roy M.F. Efficacy 
of Saccharomyces boulardii for treatment of horses 
with acute enterocolitis. JAVMA, 227, 954-959 (2005). 

20. Lester G.D. Foal diarrhea. In: Robinson N.E., editor. 
Current therapy in equine medicine. 5th edition, WB 
Saunders; Philadelphia: pp. 677–680 (2003). 

21. Magdesian, G. Diarrhea. In: Paradis M.R. (editor). 
Equine Neonatal Medicine: A Case Base Approach. 
Elsevier Saundres; Philadelphia: pp. 213–221 (2006). 

22. Cohen, N.D. Rhodococcus equi foal pneumonia. 
Veterinary Clinics of North America: Equine Practice, 

30, 609–622 (2014).   

23. Magdesian, K.G. Neonatal foal diarrhea. Veterinary 
Clinics Equine Practice, 21, 295–312 (2005). 

24. Feighery, S. Diagnosis, treatment and nursing care of 
foals with diarrhoea. Veterinary Nursing Journal, 35 
(6), 158–161 (2020). 
https://doi.org/10.1080/17415349.2020.1752870  

25. Uzal, F.A., Diab, S.S. and Blanchard, P. Clostridium 
perfringens type C and Clostridium difficile co-

infection in foals. Veterinary Microbiology, 156, 395–
402 (2012). 

26. Oliver-Espinosa, O. Foal Diarrhea: Established and 
Postulated Causes, Prevention, Diagnostics, and 
Treatments. Veterinary Clinics of North America: 
Equine Practice, 34 (1), 55-68 (2018). 

27. Fielding C.L. Diarrhea in Foals. Robinson's Current 

Therapy in Equine Medicine, 722-725 (2015). 
doi:10.1016/B978-1-4557-4555-5.00173-4 

28. McKenzie HC III. Disorders of Foals. Equine Internal 
Medicine, 1365-1459(2018). doi:10.1016/B978-0-323-
44329-6.00020-6 

29. Dedar, R.K., Vaid, R.K., Anand, T., Singh, J., Virmani, 
N.; Khurana, S.K. and Kumar, S. Rhodococcus equi 
diarrhoea and suppurative pneumonia in Marwari Filly: 

a case report. Veterinary Practitioner, 18 (2),245-248 
(2017). 

30. Arroyo, L.G., Rousseau, J., Willey, B.M., et al. Use of 
a selective enrichment broth to recover Clostridium 
difficile from stool swabs stored under different 
conditions. Journal of Clinical Microbiology, 43 (10), 
5341-5343 (2005). doi:10.1128/JCM.43.10.5341-
5343.2005 

31. Leclere, M., Magdesian, K.G., Kass, P.H., Pusterla, N., 

Rhodes, D.M. Comparison of the clinical, 
microbiological, radiological and haematological 
features of foals with pneumonia caused by 
Rhodococcus equi and other bacteria. The Veterinary 
Journal, 187 (1), 109-12 (2011). 

32. Vedantam, C., Cclak, A., Chu, M., Mcquade, R., 
Mallozzi, M. and Viswanathan,V.K. Clostridium 
difficile infection: Toxins and non –toxin, virulence 

factors and their contributions to disease establishment 
and most response, Gut Microbes,  3, 121-134 (2012). 

33. Gomez, D.E., Leclere, M. and Arroyo, L.G. Acute 
diarrhea in horses: A multicenter Canadian 
retrospective study (2015 to 2019). Canadian 
Veterinary Journal, 63 (10), 1033-1042 (2022). 

34. Mcdonel, J.I. Toxins of Clostridium perfringens types 
A, B, C, D and E. Pharmacology of bacterial toxins, In 

F. Dorner and H. Drews. Pergamon press, Oxford, UK, 
p. 477- 517 (1986),  

35. Herholz, C., Miserez, R. and Nicolet, J. Prevalence of 
b2-toxigenic Clostridium perfringens in horses with 
intestinal disorders. Journal Clinical Microbiology, 37, 
358–361 (1999). 

36. Bacciarini, L.N, Boerlin, P. and Straub, R. Immuno-
histochemical localization of Clostridium perfringens 

b2-toxin in the gastrointestinal tract of horses. 
Veterinary Pathology, 40, 376–381(2003). 

37. Vilei, E.M., Schlatter, Y., Perreten, V., Straub, R., 
Popoff, M.R. and Gibert, M. Antibiotic-induced 
expression of a cryptic cpb2 gene in equine beta2-
toxigenic Clostridium perfringens. Molecular 
Microbiology, 57, 1570–1581 (2005). 

38. Freedman, J.C., Shrestha, A. and Mcclane, A.B. 
Clostridium perfringens Enterotoxin; Action, Genetics 

and Translational Applications. Toxins, 8 (73), 1-16 
(2016). 

39. Gohari, I.M., Kropinski, A.M. and Weese, S.J. Plasmid 
characterization and chromosome analysis of two 
netF+ Clostridium perfringens isolates associated with 
foal and canine necrotizing enteritis. PLoS One, 11 (2), 
e0148344 (2016). 
https://doi.org/10.1371/journal.pone.0148344 

https://doi.org/10.1080/17415349.2020.1752870


AMANY M. MOHAMED et al. 

Egypt. J. Vet. Sci.  

14 

40. Chul Song Park, Ji Yong Hwang and Gil Jae Cho, The 

first identification and antibiogram of Clostridium 
perfringens type C isolated from soil and the feces of 
dead foals in South Korea. Animals, 9, 5791-5798 
(2019). 

41. Goni, J.I., Hendrix, K. and Kritchevsky, J., Recovery of 
Salmonella bacterial isolates from pooled fecal samples 
from horses. Journal of Veterinary Internal Medicine, 
37 (1), 323-327 (2023). doi:10.1111/jvim.16586 

42. Wray, C. and Davies, R. Salmonella infections in 
cattle. In: Wray C, Wray W, editors. Salmonella in 
Domestic Animals. New York: CABI Publishing; 
Chapter 10, pp. 169–90 (2000). 

43. Zakia, L.S., Gomez, D.E., Caddey, B.B., Boerlin, P., 
Surette, M.G., Arroyo, L.G. Direct and culture-
enriched 16S rRNA sequencing of cecal content of 
healthy horses and horses with typhlocolitis. PLoS 
One, 18 (4), e0284193 (2023). 

doi:10.1371/journal.pone.0284193 

44. Chirambo, A.C., Nyirenda, T.S., Jambo, N., Msefula 
C., Kamng'ona, A., Molina, S., Mandala, 
W.L., Heyderman, R.S., Iturizza-Gomara, M., Henrion, 
M.Y.R. and Gordon, M.A.   Performance of molecular 
methods for the detection of Salmonella in human stool 
specimens. Wellcome Open Research, 5, 237 (2021). 
doi:10.12688/wellcomeopenres.16305.2 

45. Braga, P.R., Basso, R.M., Martins, L.S., Ribeiro, M.G., 
Amarante, A.F., Casas, M.R., Nassar, A.F., Pereira, 
J.G., Pantoja, J.C.F., Cerri, F.M. and Possebon, F.S. 
Occurrence of Salmonella spp. in fecal samples from 
foals with and without diarrhea in the state of São 
Paulo: microbiological diagnosis, antimicrobial 
susceptibility profile, and molecular detection. 
Pesquisa Veterinária Brasileira, 43, e07194 (2023). 

46. Mahmood, S., Islam, M., Chowdhury, S. and Mannan, 
M.A., Detection of tetracycline and ampicillin resistant 
Escherichia coli and Salmonella species from hospital 
wastewater. Bangladesh Veterinarian, 40 (1-2), 16-24 
(2023). 

47. Palmer, J.E. Fluid therapy in the neonate: not your 
mother’s fluid space. Veterinary Clinics of North 
America: Equine Practice, 20, 63–75 (2004). 

48. Giguère, S., Cohen, N.D., Chaffin, M.K. Diagnosis, 
treatment, control, and prevention of infections caused 
by Rhodococcus equi in foals. Journal of Veterinary 
Internal Medicine, 25, 1209–1220 (2011a). 

49. Takai, S., Koike, K., Ohbushi, S., Izumi, C. and 
Tsubaki, S. Identification of 15- to 17-kilodalton 
antigens associated with virulent Rhodococcus equi. 
Journal of Clinical Microbiology, 29, 439–443 
(1991a). 

50. Takai, S., Ohbushi, S., Koike, K., Tsubaki, S.; Oishi, 
H. and Kamada, M. Prevalence of virulent 
Rhodococcus equi in isolates from soil and feces of 
horses from horse-breeding farms with and without 
endemic infections. Journal Clinical Microbiology, 29, 
2887–2889 (1991b). 

51. Vázquez-Boland, J.A., Giguère, S., Hapeshi, A., 
MacArthur, I., Anastasi, E. and Valero-Rello A. 

Rhodococcus equi: the many facets of a pathogenic 

actinomycete. Veterinary Microbiology, 167, 9–33 

(2013). 

52. Takai, S., Son, W.G., Lee, D.S., Madarame, H., Seki, I. 
and Yamatoda, N. Rhodococcus equi virulence 
plasmids recovered from horses and their environment 
in Jeju, Korea: 90-kb type II and a new variant, 90-kb 
type V. Journal of Veterinary Medical Science, 65, 
1313–1317 (2003). 

53. Pusterla, N., Gebhart, C.J. and Lavoie, J.P. Lawsonia 

intracellularis. In: Sellon DC, Long MT, editors. 
Equine infectious diseases.2nd edition. St Louis (MO): 
Saunders Elsevier; p. 316–321 (2014). 

54. Lavoie, J.P., Drolet, R., Parson, D., Leguillette, R., 
Sauvageau, R., Shapiro, J., Houle, L., Halle, G. and 
Gebhart, C.J. Equine proliferative enteropathy: a cause 
of weight loss, colic, diarrhea and hypoproteinaemia in 
foals on three breeding farms in Canada. Equine 
Veterinary Journal, 32, 418-425 (2000). 

55. Guedes, R.M., Gebhart, C.J., Winkelman, N.L., 
Mackie-Nuss, R.A.C., Marsteller, T.A. and Deen, J. 
Comparison of different methods for diagnosis of 
porcine proliferative enteropathy. Canadian Journal of 
Veterinary Research, 66, 99-107 (2002). 

56. Cooper, D.M., Swanson, D.L. and Gebhart, C.J. 
Diagnosis of proliferative enteritis in frozen and 
formalin-fixed, paraffin embedded tissues from a 

hamster, horse, deer and ostrich using Lawsonia 
intracellularis-specific multiplex PCR. Veterinary 
Microbiology, 54, 47-62 (1997). 

57. Knittel, J.P., Jordan, D.M., Schwarts, K.J., Janke, B.H., 
Roof, M.B., McOrist, S. and Harris, D.L. Evaluation of 
antemortem polymerase chain reaction and serologic 
methods for detection of Lawsonia intracellularis-
exposed pigs. American Journal Veterinary Research, 

59 (6), 722-726 (1998). 

58. Gabardo, M. P., Sato, J.P.H., Resende T.P. and Guedes 
R.M.C. Equine proliferative enteropathy on a Brazilian 
farm. Pesquisa Veterinária Brasileira, 35 (5),443-447 
(2015). 

59. Slovis, N.M., Elam, J. and Estrada, M. Infectious 
agents associated with diarrhea in neonatal foals in 
central Kentucky: a comprehensive molecular study. 

Equine Veterinary Journal, 46, 311–316 (2014). 

60. Kaushik, P., Anjay, D. and Dayal, S. Rapid PCR 
detection of Salmonella from stool samples. Journal of 
Veterinary Public Health, 12 (2), 71-74 (2014).   

61. Clifford, R.J., Milillo, M., Prestwood, J., Quintero, R., 
Zurawski, D.V., Kwak, Y.I., Waterman, P.E., Lesho, 
E.P. and Mc Gann, P. Detection of bacterial 16S rRNA 
and identification of four clinically important bacteria 
by real-time PCR. PloS one, 7 (11), e48558 (2012). 

https://doi.org/10.1371/journal.pone.0048558 

62. Ziętek-Barszcz, A. and Grądzki, Z. Optimisation of the 
DNA extraction method from foal feces for the 
diagnosis of Rhodococcus equi infections using PCR. 
Bulletin of the Veterinary Institute in Pulawy, 53, 345–
349 (2009). 

63. Siobhan, B. McAuliffe, Abdominal ultrasonography of 
the foal. Clinical Techniques in Equine Practice, 3 (3), 

308-316 (2004). 

https://pubmed.ncbi.nlm.nih.gov/?term=Msefula+C&cauthor_id=34017923
https://pubmed.ncbi.nlm.nih.gov/?term=Kamng%27ona+A&cauthor_id=34017923
https://pubmed.ncbi.nlm.nih.gov/?term=Molina+S&cauthor_id=34017923
https://pubmed.ncbi.nlm.nih.gov/?term=Mandala+WL&cauthor_id=34017923
https://pubmed.ncbi.nlm.nih.gov/?term=Heyderman+RS&cauthor_id=34017923
https://pubmed.ncbi.nlm.nih.gov/?term=Iturizza-Gomara+M&cauthor_id=34017923
https://pubmed.ncbi.nlm.nih.gov/?term=Henrion+MYR&cauthor_id=34017923
https://pubmed.ncbi.nlm.nih.gov/?term=Gordon+MA&cauthor_id=34017923


DIARRHEA IN FOALS: UNRAVELING THE ROLE OF BACTERIAL INFECTIONS... 

Egypt. J. Vet. Sci.  

15 

64. McGovern, K. Diarrhoea in the foal. Livestock, 19 (2), 

128-133 (2014). 

65. Durando, M.M., MacKay, R.J. and Linda, S. Effects of 
polymyxin B and Salmonella Typhimurium antiserum 
on horses given endotoxin intravenously. American 
Journal of Veterinary Research, 55, 921–927 (1994). 

66. Leekha S., Terrell C.L. and Edson R.S. General 
principles of antimicrobial therapy. Mayo Clinic. 
Proceedings, 86 (2), 156–167 (2011). doi 

:10.4065/mcp.2010.0639. 

67. Syal, K., Mo, M., Yu, H., Iriya, R., Jing, W., Guodong, 
S., Wang, S., Grys, T.E., Shelley, E. Haydel, S.E. and 
Tao, N. Current and emerging techniques for antibiotic 
susceptibility tests. Theranostics, 7 (7), 1795-1805 
(2017).  

68. Yang, Y., Zhang, G., Wu, J., Chen, X., Tong, D., Yang, 
Y., Shi, H., Yao, C., Zhuang, L., Wang,  J., and Du, A. 
Recombinant HcGAPDH Protein Expressed on 

Probiotic Bacillus subtilis Spores Protects Sheep from 
Haemonchus contortus Infection by Inducing both 
Humoral and Cell-Mediated Responses. American 
Society for Microbiology, 5 (3), e00239-20 (2020). doi: 
10.1128/mSystems.00239-20 

69. Bermudez-Brito M., Plaza-Diaz J., Munoz-Quezada S., 
Gómez-Llorente C., Gil A. Probiotic mechanisms of 
action. Annals of Nutrition and Metabolism, 61 (2), 

160-174 (2012). 

70. Yuyama, T., Takai, S., Tsubaki, S., Kado, Y. and 
Orotomi, M. Evaluation of a Host-Specific 
Lactobacillus Probiotic in Training-Horses and 
Neonatal Foals. Journal of Intestinal Microbiology, 18 
(2), 101-106 (2004). 

71. Dwyer, R.M. Control and Prevention of Foal Diarrhea 

Outbreaks. In: Proceedings of the 47th Annual 
Convention of the American Association of Equine 
Practitioners. San Diego, California, p. 472–475 
(2001). 

72. Ramey, D.W., Managing a newborn foal for optimum 
health. Veterinary Practice News. URL: 
https://www.veterinarypracticenews.com/4-important-
healthy-start-goals-foals/ Accessed March 28, 2024 

73. Artiushin, S., Timoney, J.F., Fettinger, M., Fallon, L., 
and Rathgebe, R. Immunisation of mares with binding 
domains of toxins A and B of Clostridium difficile 
elicits serum and colostral antibodies that block toxin 
binding. Equine Veterinary Journal, 45 (4), 476-480 
(2013).  

74. MacKay, R.J. Equine neonatal clostridiosis: treatment 
and prevention. Compendium Equine Continuing 
Education Practice for Veterinarian, 23, 280-284 

(2001). 

75. Kumar, R., Sazawal, S., Sinha, A., Sood, S. and Bhan, 
M.K. In Round Table Conference Series on Water 
Borne Diseases. 12th ed.Ranbaxy Science Foundation. 
New Delhi: India, 2: 31-36 (1997). 

76. Singh, B.R. Salmonella Vaccines for Animals and 
Birds and Their Future Perspective. The Open Vaccine 
Journal, 2,100-112 (2009b). 

77. Beard, L. Managing foal diarrhea. Compendium Equine 
Continuing Education Practice for Veterinarian, 16-24 
(2009). www.CompendiumEquine.com  

78. Roberts, M.C. Biosecurity and Equine Infectious 
Diseases. Encyclopedia of Agriculture and Food 
Systems, 61-68 (2014). doi:10.1016/B978-0-444-
52512-3.00135-2 

 

 العذوى البكتيريت واستراتيجياث التشخيص والسيطرة: الكشف عن دور فى الأههارالإسهال 

 علاء عبذ الونعن غازى –صبحى عبذالشافى  –سعاد محمد نصر  –أحوذ محمد علام  –أهانى محمد محمد 

 يصش –جٛضِ  –ذلٗ ان -انًشكض انمٕيٗ نهبحٕد –يعٓذ انبحٕد انبٛطشٚت  –لسى انطفٛهٛبث ٔ أيشاض انحٕٛاٌ 

 الولخص

الأكثش نلاسٓبل  بكخٛشٚتانًسبببث ان أْىانجفبف ٔخسبئش الخصبدٚت كبٛشة. يٍ  حٛذ ٚسبب الأيٓبسفٙ يشكهت كبٛشة الإسٓبل 

ٔإشٛشٚشٛب  كهٕسخشٚذٚى دٚفٛسٛمٔ ًَظ )أّٚ( ٔ ًَظ )سٙ( كهٕسخشٚذٚى بٛشفشُٚجُٛضٔ سبنًَٕٛلافٗ الأيٓبسْٗ    شٕٛعًب
. ٚحذد الإسٓبل عبدة خلال لأصَٔٛباَخشاسٛهٕٛلاسٚضٔ  سٔدٔكٕكس إكٕاٖ لم شٕٛعًب يثمالأبكخٛشٚب انببلإضبفت إنٗ  كٕلاٖ

 كهٕسخشٚذٚى بٛشفشُٚجُٛض فٙ حبلاث يخفشلت أٔ حفشٛبث. فٙ حٍٛ أٌ ٚظٓشالأشٓش انسخت الأٔنٗ يٍ حٛبة انًٓش ًٔٚكٍ أٌ 

ححج ظشٔف  إنٗ إسٓبل شذٚذ إلا أَٓب ًٚكٍ أٌ حؤد٘انطبٛعٛت نلأيٓبس جضء يٍ انبكخٛشٚب انًعٕٚت  كهٕسخشٚذٚى دٚفٛسٛمٔ

ٔ ٚشًم  . انخشخٛص انذلٛك نًسبببث الأيشاض انًسببت أيش ببنغ الأًْٛت لاخخٛبس انعلاج انًُبسب ٔيُع حفشٙ انًشض.يعُّٛ

ٔ  انعًش ٔانحبنت انفسٕٛنٕجٛت. انخعبيم يع يشكهت الإسٓبل علاج َمص انسٕائم ٔ الأيلاح فٙ انجسى يع يشاعبة عٕايم يثم

ض لذ حكٌٕ كبفٛت نهسٛطشة عهٗ يشكهت الإسٓبل ٔنكٍ علاج يسبببث الإسٓبل أٚضب ضشٔسٚت. ٚعذ حُفٛز حذابٛش علاج الأعشا
نٓب انفحص انًجٓشٖ  انبكخٛشٚب ٔكضساعت إٌ طشق انخشخٛص انخمهٛذٚت صحٛت صبسيت أيشًا ضشٔسٚبً نهٕلبٚت يٍ انًشض. 

. يذسبٍٛ أخصبئٍٛٛإنٗ يخخبشاث يخخصصت ٔ ضت ٔ ححخبجٔ راث حسبسٛت يُخف حخطهب عًبنت يكثفت ٓبإجشاءاح لأٌ لٕٛد

انًخبحت حجبسًٚب انطشٚك لاكخشبف انًسخضذاث  انخشخٛصٛت ٔيع رنك، يٓذث انخطٕساث فٙ انخشخٛص انجضٚئٙ ٔانًجًٕعبث

إنٗ حمذٚى فحص شبيم ْزا انبحذ انًشجعٗ ٓذف ٚخحم يحم انطشق انخمهٛذٚت. ن انبٕٛنٕجٛب انجٛئٛتٔانخمُٛبث انمبئًت عهٗ 

، يع انخشكٛض عهٗ حشخٛصٓب ٔانسٛطشة عهٛٓب. كًب حؤكذ عهٗ يفٕٓو الأيٓبسنلأيشاض انبكخٛشٚت انًسببت نلإسٓبل نذٖ 

"انصحت انٕاحذة"، يًب ٚؤكذ عهٗ انخشابظ بٍٛ صحت الإَسبٌ ٔانحٕٛاٌ ٔانبٛئت فٙ يعبنجت انخحذٚبث انخٙ ٚفشضٓب الإسٓبل 

 .الأيٓبسانبكخٛش٘ نذٖ 

 .، انصحت انٕاحذِ انسٛطشِالأيٓبس ، الاسٓبل ، الأيشاض انبكخٛشٚت ، انخشخٛص ، الكلواث الذالت: 

 


