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Abstract

Strangle is an infectious and highly contagious respiratory disease of equine which have great impact on the health of equnines. It is caused
by streptococcus equi sub sp. equi, a gram positive bacterium in irregular shaped cocci that forms long chain. Strangles occurs worldwide mostly
in horses and rarely in donkey and mules. The outbreak of strangle is frequently seen on racing stable, riding and breeding farms when the
infection is introduced by new arrivals that are often carrier. Strangle disease affects mostly young horses and outbreak can occur at any time of
the year but, most likely to happen in cold weather. The severity of the clinical presentation depends on age, previous infections, vaccination and
stabling conditions. Strangle can be transmitted to other equine animals buy direct and in direct ways. The causative agent of strangle, S. equi
var equi have great variety of virulence factors that interact with host tissues and components, and favour bacteria colonization and growth. The
pathogenesis of strangle disease is begin with nasopharyngeal infection with S. equi var equi follows contact with a shedding carrier horse. The
after the bacteria begin to multiply in lymph nodes.

The clinical sign which observed from diseased animal are like complete anorexia, depression, fever, serous nasal discharge which becomes
copious and mucopurulent, loss of body condition and enlargement of Sub mandibular lymph node with subsequent dyspnea. The diagnosis of
strangle disease is based on clinical sign and laboratory finding including bacterial culture, PCR and serology. The treatment of diseased animal in
the early stage is usually effective, but it is difficult to treat which are in chronic stage of disease. The best way to prevent an outbreak of strangle
disease is by keeping hygiene and giving vaccination for equine animals. Therefore, the objective of this manuscript is to overview general fact of
strangle disease and how it effect on the health of equine animal. And also it give enough information for the future study on the strangle disease
in species of equine animals.
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Introduction
Working equids have a direct impact on the lives of rural people

Equines are the animals which grouped under odd toed foot
by reducing the transport burdens of water, fuel, wood and

animals in the order Perissodactyla, they are known by serving

the community by transportation, and also in some country goods [5], transporting people and in some areas for agricultural

purposes [5-7]. Although, Ethiopia has large number of Equines,

their meat has been taken as food [1]. Equine animals are an o i ) ) )
the productivity of these animals is decreased by the infectious

estimated 80% of the world equine population, 90% million
equine, are found in the developing world, including 97% of
mules, 96% of donkeys and 60% of horses and most of these
will be used for work [2]. It is reported that two million horses,
0.36 million mules and seven million donkeys comprise the
working equid population in Ethiopia and this represents the
largest population of equine in Africa [3]. The current reported
data revealed that Ethiopia has the largest equine population in
Africa and eighth in the world. She possesses 2.16 million horses,
8.44 million donkeys and 0.41 million mules [4]. Equines play
an important role in the transport of farm product, fodder, fire
wood, agricultural inputs and construction and waste material.

and non-infectious disease.

The most common diseases of equine animals are like
respiratory disease, lymphatic system disease, and GIT disease.
Respiratory tract infections are considered the major problem
of equine worldwide. Strangles is an infectious and highly
contagious respiratory bacterial disease of equine caused
by Streptococcus equi [8]. The respiratory disease of equine
animals can be classified into contagious upper respiratory
tract disease (viral and bacterial); non contagious respiratory
tract disease (functional abnormalities of larynx); Infectious
lower respiratory tract disease (bacterial pneumonia) and non
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infectious lower respiratory tract disease [9]. Upper respiratory
tract infection in horses is common and can be caused by viral,
fungal, and bacterial pathogens. These include equine influenza
virus, equine herpes viruses, Aspergillus species, and Lancefield
group C Streptococcus species [10,11].

Out of different disease of upper respiratory tract infection,
strangle is the most common upper respiratory disease which
effect on health of Equine animals. Strangles is an infectious,
contagious disease of Equidae characterized by abscessation of
the lymphoid tissue of the upper respiratory tract. The bacterium
Streptococcus equi subsp. equi (S. equi) is the causative agent of
the important and highly contagious upper respiratory disease
“strangles” in horses and other equids [12,13]. Historically,
strangles got its name because affected horse was sometimes
suffocated from large infected lymph nodes that obstructed
their upper airway. The name strangle was named by Bourgelat
in 1791 [14].

Strangle diseaseis very contagious which have high morbidity
and low mortality rate. Severity of clinical disease varies with
classical clinical manifestation of an upper respiratory tract
infection which includes acute dyspnea, dysphasia, internal
lymph node abscessation and immune mediated responses
[14,15]. After incubation period ranged from 3 days to 2 weeks
from exposure to causative agent, then infective organisms shed
in nasal discharges and pus from opened lymph nodes [16].
The occurrence of strangle disease was recorded in young foals
compared to adult one. The S. equi var equi easily spreads from
infected to susceptible horses through contaminated water
and other fomites [8]. The diagnosis of strangle in horse can
be undergone by different methods, bacteriological culture of
nasal swabs, nasal washes and aspirated pus from abscesses
remains gold standard for S. equi [17,18]. In the recent time,
serological test has been developed to identify equine animals
that exposed to strangle disease [19,20]. The major significances
importance of strangle disease in equine animals are death of
animals, disruption of the management of commercial horse
establishments, the time to treat affected horse and esthetic
unpleasantness of running nose and draining abscesses [2].
Control and prevention of strangle disease can be achieved by
keeping animals in hygienic condition and vaccination [21].
The main critical perspective of this manuscript is that to give
concept about strangle, its impact, diagnoses and treatment also
the methods how to control spreading of this disease in equine
animals. To sum up, strangle is the most common contagious
disease which disrupt healthy of horse that push economy of
developing country into negative sides.

Strangle Disease and its Infact in Equine Animals
Etiology

Strangle disease has been studied in different journals and
the name was coined because of the enlarged lymph nodes that
made affected horse suffocate by obstructed air ways [14].The

causative agent of strangle disease is Streptococcus equi subsp.
equi, a gram positive bacterium in irregular shaped cocci that
forms long chain; it belongs to Lancefield group C [22]. The
main characteristic of streptococcus bacteria are facultative
anaerobic catalase negative, oxidase negative, non-motile and
hemolytic [22]. The colony of streptococcus bacteria after
culture looks like honey colored, mucoid colonies on blood agar,
it makes wide zone of hemolysis( beta hemolysis) on blood agar
[22,23]. S. equi is belongs to group of pyogennic streptococci
and it is biochemically differentiated from other beta hemolytic
group of streptococcus Lancefield C by its inability to ferment
sorbitol, lactose and trehalose [22]. S.equi is highly resistant to
phagocytosis due to the presence of hyaluronic acid capsule,
SeM binds fibrinogen and different IgG subclasses which masks
binding sites for complement factors (C3b) [24] S. equi secretes
Se18.9 protein which binds factor H that is part in regulation of
the alternative complement pathway [25,26].

The other factor which helps bacteria to fight phagocytosis
is by damaging actions on IgG by glycosyl hydrolase Endose
and endopeptidase 1deE2 [27,28]. Superantigens are proteins
produced by species and
extracellular space as mature toxins. The superantigens by pass
the MHC restricted antigen presentation and bind directly in a
cross linking manner to MHC Il molecules and TcRs [29]. This

some bacteria released into

results in non-specific T cell proliferation and massive release
of cytokines leading to inflammatory and acute phase response
characterized by fever [30,31]. S.equi expresses four prophase
encoded super antigens( toxins) they are like: SeeH, Seel, SeeL
and SeeM, from this toxins the latter three can elicit an immune
response by stimulating proliferation of equine peripheral blood
mono nucleated cells [30,32,33].

Epidemiology

Strangle infection has been named by Schutz in 1888, but
since ancient Rome strangle disease has been described by
veterinarians [34]. Strangle occurs worldwide mostly in horse
and rarely in donkey and mules. The outbreak of strangle
disease is frequently observed on breeding farms, racing stables
and horse taken to fairs and riding school, when infection is
introduced by new asymptomatic horse which happen in cold
weather [2,35]. The equine of any age may contract strangle
disease, but elderly and younger equines (3 months to five
years) are more susceptible, except foals less than 4 months
who are protected by colostrums derived passive immunity.
Elder equines may have weaker immune system and most
severity affected with longer duration of the disease [36]. Horse
recovered from the clinical sign of strangle disease may have
persistent infection of S. equi equi in the guttural pouches and
are source of infection. Guttural pouch is the site for colonization
and integral to carrier state of S.equi equi [37,38]. The rupture
of abscesses formed in retropharyngeal lymph nodes drains
pus into the guttural pouches and horse become persistently
infected carrier of strangle disease. These carriers transmit the
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origanismyo naive horse and play an important role in disease
spreading [39]. Persistent carrier (healthy animal) of S.equi
equi harbor the bacteria in chondroids formatted in the guttural
pouches and continue to spread the infection for prolonged
periods of time [40]. Horse recover from clinical disease may
have persistence infection of S.equi equi in pharynx and guttural
pouches for many months [41]. Stressor factors as weaning,
communal drinking sources, high population density and
mobility favor the infection spreading travelling, sudden climate
changes and improper nutrition facilitate the transmission of
strangle [42,43].

Transmission

Strangle is the most frequently diagnosed infectious disease
of horses worldwide. S. equi equi is an obligate bacterium of
horses and all infections are attributable to transmission from
infected horse to the health one [44]. The source of infection for
strangle disease are nasal and abscess discharge from infected
horse [45]. Transmission of strangle among equine animals are
occurs through direct and indirect ways. Direct transmission
involves horse to horse contact, nose to nose touching and
coughing of infected secretions into the next stall [46]. Indirect
transmission involves sharing of contaminated housings, water
resource, feed utensils, track and their clothing [47]. S. equi can
metastasize to other organ system where it can cause abscesses
in the mesentery, kidney, liver, spleen and central nervous system
which called as bastard strangle [48,49]. Infected animals shed
the bacteria for 2 to 3 days after the onset of fever, or 4 to 7 days
after infection, and continue shedding 4 weeks after resolution of
clinical signs [50]. A Strangles outbreak can last 4 to 6 months on
a farm of a susceptible population with an inadequate isolation
protocol [14].

Equine immunity to bacteria

The primary recognition of bacterial invaders is performed
by proteins of the innate immune system of animals which called
as pattern recognition receptors (PRRs) that recognize pathogen
associated molecular pattern molecules. Pattern recognition
receptors can be divided into secreted (Manna-binding lectins,
opsonize bacteria for phagocytosis and activation of complement
system), endocytic (Macrophage mannose receptor are located
on the membrane of phagocytes and mediates phagocytosis
and subsequent Kkilling of ingested materials) and signal (Toll-
like receptors recognize and bind different pathogen associated
molecular pattern molecules (lipopolysaccride, proteoglycan
and lipoteichoic acids) which used to initialize inflammation and
different immune responses [51,52]. The adaptation immune
response to S.equi and bacterial exotoxins is primarily executed
by antibodies that opsonize whole bacteria and neutralizes
exotoxins. The action of primary IgA is to block the sites of
attachment of the bacteria to mucosal surfaces [53]. Natural
killing cells and cytotoxic T cells is the defense part of host which
against bacteria by directs killing action. Furthermore, immunity
to extracellular bacteria and bacterial exotoxin can be conferred
passively from colostrum [53].

The virulence factor for strangle

S. equi equi binds to receptors and colonize mucosal cells in
a highly selective manner through their virulence factors with
interact with a great variety of surface component. The adhesion
of S. equi equi to host soluble components and tissues in an
important step in strangle infection process [13]. The ability
to interact with different substrates is likely to increase S. equi
equi chances of surviving. S. equi equi have a great variety of
virulence factors that interact with host tissues and components
which favor bacteria colonization and growth [30].The virulence
factors are listed as following:

Hyaluronic acid capsule: S. equi equi has the hyaluronic acid
capsules which have high molecular weight polimer formed
by residues of N-acetyl glucosamine and glucuronic acid. The
importance of this capsule is to reduce contact of bacteria with
neutrophils and subsequently phagocytosis [54]. Moreover,
capsule can increase the negative charge and hydro phobicity
of the bacteria surface, generating a reducing environment that
protects the oxygen labile proteases and toxins [55]. Therefore,
without capsule, the surface protein of bacteria may aggregate,
losing their configuration and functionality [56].

Fibrinogen binding proteins: Some S.equi equi can bind
equine fibrinogen through different proteins or interact with
fibrinogen by attachment to the C-terminal serine protease
domain of equine fibrinogen to form active plasmin which
hydrolyses fibrin, facilitating the spread and dispersion of
bacteria on host tissues [57]. The function of plasmin is
activation of complement and production of low molecule of
nitrogen substances for promotion of bacterial growth [58].
M-like proteins also bind fibrinogen avidly through residues
located at the extreme N-terminus of the molecule [59]. M-like
proteins: S. equi equi produces two M-like proteins: SeM, which
is unique to S. equi and SzPSe, both proteins have shown a strong
binding to equine fibrinogen and also antiphagocytic activity
[60]. SeM is the major virulence factor and protective antigen of
S. equi equi for its ability to provide phagocytosis resistance to
the bacteria [61]. The antiphagocytic activity of M-like proteins
are associated with their ability to inhibit deposition of the
complement component C3b on the bacterial surface and also
to bind fibrinogen to the N-terminal portion of the protein, as
described above, which consequently inhibits phagocytosis [55].
S. equi equi with truncated SeM has been isolated form outwardly
healthy horses, therefore, this protein play an important role on
bacteria virulence and seems to be related with the carrier state
[39]. Se18.9 is an H factor binding protein secreted by S. equi
equi that reduces the bactericidal activity of equine neutrophils
and also deposition of C3 on the bacterial surface. Se18.9 is
being studying for its potential to be used in immunodiagnostic
and also to understand the mucosal antibody response to S. equi
equi infection [26].

Streptolysin S: This protein is a 36 aaoligopeptide with
bacteric in like cytotoxin activity responsible for the $-hemolysis
[62]. To carry out its biological activity, this protein requires
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stabilization by association with a carrier protein, like albumin.
The binding of the Streptolysin-albumin complex to erythrocytes
causes the formation of transmembrane pores and consequently,
lysis of red blood cells [63].

Pirogenic mitogens: All the pirogenic mitogens have high
immune modulating capacity; they are able of binding to MHC
Class-II molecules on antigen presenting cells and also to the
variable region of §-chain of the T-cell receptor molecules causing
a stimulation of large numbers of T cells and misdirection of the
immune response. The result is a non-specific T-cell proliferation
and proinflammatory cytokines release such as IL1, IL2, TNF-3
and IL6, responsible for triggering the acute phase of Strangles
with fever, neutrophilia and fibrinogenemia [30]. Supernatant
preparations of clinical isolates of S. equi equi elicited potent
mitogenic responses from peripheral blood mononuclear cells.
At least four phage associated bacterial superantigens, SeeH,
Seel, SeeL and SeeM, are known to be expressed by S. equi equi,
but SeeH is inactive [64].

Pathogenesis

Strangles is clinically characterized by fever, purulent nasal
discharge and abscessation of the lymphoid tissues of the upper
respiratory tract [14]. Nasopharinggeal infection with S.equi equi
generally follows contact with a shedding carrier horse or with
an acutely infected animal [31]. After bacteria enters via nose
and mouth and attaches to the crypt of the palatine and lingual
tonsils, oro- and nasopharinx and lymphoid nodules [31,14]. The
organism has been detected in tonsillar crypts, subepithelial
follicular tissue and lymph nodes 3 hours after inoculation and
the organism multiplies in the lymph nodes [65]. The visual
evidence of intracellular and extracellular multiplication of
S. Equi equi in tonsillar lymphoid tissues and lymph nodes
indicates involvement of potent antiphagocytic activity and
failure to innate immune defenses [12]. After only a few hours,
the bacteria translocate into the local lymphatic structures
where they replicate extracellular in the lymph nodes [66]. The
peptidoglycan in the cell wall of S. equi activates the alternative
complement pathway, resulting in extensive recruitment of
polymorpho nuclear leukocytes to the site of infection, which
is part of the basic pathology of strangles (Timoney, 2004b).
The hyaluronic acid capsule of S. Equi equi facilitate bacteria
colonization and bacteria release some toxins and enzymes
which damage surrounding host cells, beginning the process of
inflammation, at this stage horse show fever, nasal discharge and
pharyngitis. At this time the mucosal surface is hyperaemic and
histological examination reveals neutrophilic exocytosis across
the epithelium with accumulation of lymphocytes, plasma cells
and neutrophils in the subjacent lamina propriety [14]. The

inability of the neutrophils to phagocytosis the bacteria appear
to be due to the combination of the hyaluronic acid capsule,
antiphagocytic M-protein and aleucocidal toxin which all are
released by the bacteria [67]. Streptolysin S and Streptokinase
may lead to development of abscess and lysis of damaging cell
membranes and also responsible for beta hemolysis on blood
agar plates [14,67].

The incubation period varies from 3 to 14 days and the first
clinical sign is usually fever, followed by a serous to mucoid
nasal discharge that later becomes purulent. The horse may
show the signs like experience anorexia, depression, difficulty
in swallowing and fever due to release of pyogenic exotoxin [33]
and the peptidoglycan is considered pyrogenic by stimulating
leukocytes to release pyrogenic cytokines [12]. Retropharyngeal
lymph node may drain into guttural pouch and cause empyema.
The retropharyngeal abscesses and guttural pouch edema may
cause swelling over Viborg’s triangle and may cause respiratory
distress. Shedding of the bacteria starts after a latency period
of 2-14 days and continues for approximately six weeks after
the acute phase of disease [12,14,60] although recent studies
suggests that shedding may last for several months [68].

Clinical sign

The first clinical sign of strangle disease in horse is
fever (39 °C) and upper respiratory catarrh. The fever and
depression are the only symptoms in 24-48 hours before the
onset of nasal discharge proceed [69]. The signs appear after
an incubation period of 3 to 8 days approximately, and they
generally last for 3 or 4 weeks [70]. The disease develops
suddenly with complete anorexia, depression, fever, and
serous nasal discharge which rapidly becomes copious and
mucopurulent [71]. Retropharyngeal lymph node enlargement
and submandibular enlargement may cause obstruction of oro-
and pharynynx with subsequent dypnea and dysphagia [36].
The most common complication is rupture of abscesses in the
retro-pharyngeal lymph nodes on the roof of the nasopharynx
that become inflamed and drain into overlyng guttural pouch,
causing infection with empyema [72] (Figure 1&2) Marked
inflammation of the lymph nodes that drain the pharyngeal
area (the primary site of infection) cause the classical equine
“septic sore throat”, and is manifested by grossly enlarged
submandibular lymph nodes that frequently drain outside
[36]. Purpurahaemorrhagica is an immune complex that may
be trigger by S. equi equi and other streptococcal infections in
horses, associated with leucocytoclasticvasculitis, edema in the
head and limbs, petechial hemorrhages in mucosae, musculature
and viscera, and sometimes glomerulonephritis [73].
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Figure 1: Clinical sign of strangle, A: Lymphadenopathy and abscessation occur in 7 to 10 days after infection with streptococcus equi is
classical sign of strangle in naive horses.; B: Parotid and periorbital swelling abscessation in horse with strangles.
N
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Figure 2: Endoscopy of guttural pouch of strangles convalescent for identifying asymptomatic carrier, which will have guttural pouch
abnormalities such as chondroids or empyema.
J

Anatomical changes as infarction of the skeletal musculature,
skin, gastrointestinal tract, pancreas, and lungs have been found
at necropsy, also leukocytoclastic vasculitis in numerous tissues
and acute coagulative necrosis. Neutrophilia with a left shift
and toxic changes, hyperproteinemia, hypoalbuminemia, and
high serum creatine kinase and aspartate transferase activities
are frequent hematologic and serum biochemical abnormalities
[74]. Immune complexes containing IgA and S. equi equi specific
antigens are found after Strangles infection, as consequence of
autoimmune vasculitis [73]. Metastatic brain abscesses positive
for S. equi equi and other soft tissue lesions has been confirmed
by magnetic resonance imaging in horses with Bastard Strangles
[75]. Deeply located abscesses usually do not produce any well-
defined clinical syndrome and are often undiagnosed. Because

of the large size of many Strangles abscesses (30cm diameter or
more), penetration of antibiotics is inadequate [76]. In foals with
neurologic signs that had a history of Strangles or were exposure
to infected horses, meningoencephalomyelitis caused by S.
equi equi was reported [77]. The development of suppurative
necrotic bronchopneumonia secondary to the aspiration of pus
from ruptured abscesses or metastatic infection of the lungs is
another reported complication [74].

Histopathological sign

The SeM inhibition of C3 complement deposition on the
bacterium avoids opsonisation, decreasing the neutrophil
chemotaxis and microorganism clearance, therefore the bacteria
spread to the submandibular and retropharyngeal lymph
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nodes in few hours [78]. Histologically, lymphoid necrosis and
massive neutrophils infiltration can be observed and by gram
staining streptococci can be seen in necrosis areas, most of
bacteria are not phagocytosed by neutrophils [14].In guttural
pouches many proteins mediate the attachment of S .equi equi
to mucosal surface. In the epithelium the wide distribution of
glucosaminoglycanes seems to be deteriminant of S.equi equi
adhesion and may facilitate S. equi equi colonization through
SeM [79].

The preference of S.equi equi for guttural pouchs may
indicate by presence of a great variety of glucosaminoglycanes
such as chondroitinsulphate B, heparin and heparin sulphate
in guttural pouch which have great role on pathogenesis of
strangles infection [79]. Most of the abscesses are located on the
abdomen and thorax [80]. The S. Equi equi M-protein may trigger
the immune complex disease purpura haemorrhagica inducing
the formation of complexes that bind to the $2-integrins of host
neutrophils, leading to their activation and subsequent realise
of heparin binding protein, an inflammatory mediator that
induces generalized vasculitis, oedema and toxic shock which is
frequently fatal [81].

Diagnosis

The diagnosis of strangles based on the history and clinical
signs, diagnostic should be confirmed by culture of nasal swabs,
washes, or lymph nodes aspirates and PCR for the identification
the bacterium [82]. The culture of nasal swabs, nasal washes
and aspirated pus from abscesses are remains gold standard.
Nasal washes are more effective than swabs in detection of
small numbers of bacteria. The washes can take sample from
a greater surface area. The technique is although simple [14].
The encapsulated bacteria forms a honey colored mucoid
colony with a zone of beta-hemolysis on blood agar, and does
not ferment lactose, trehalose or sorbitol, these characteristics
differentiate S. equi equi from S. equi zooepidemicus [83],
although, it is important to confirm the subsp. by PCR [23].
S.equi is differentiated from S. zooepidemicus using the aspect
that S. zooepidemicus capacity to ferment sorbitol and lactose
[22,83]. Polymerase chain reaction (PCR) is a method to
detect DNA sequence of SeM of bacteria. SeM is the gene for
the antiphagocytic M-protein of S. equi, the forward primer of
bacterial DNA ASW73 (50-CAG AAAACT AAG TGC CGGTG-30)
and the reverse primer ASW74 (50-ATTCGG TAA GAGCTT GAC
GC-30) were used to amplify541 base pair of the 50 region of the
SeM gene unique to S equi, as described previously [84].

The gene is also found in S. zooepidemicus but there is no
evidence that the M-protein is expressed by that bacterium
[14]. PCR is also useful to detect asymptomatic carriers and
ascertain the success of elimination from guttural pouch [14].
Polymerase chain reaction (PCR) does not distinguish between
live and dead organisms. PCR is approximately 3 times more
sensitive than culture [85]. ELISA does not predict carrier status
after a strangles outbreak, but it can measures the level of SeM

antibody in serum of equine animals sand also it can be helpful in
diagnosing recent infection or determine the need for a booster
vaccine [83]. PCR increases the carrier detection rate because
it is three times more sensitive than cultures and detects the
DNA sequence of S.c equi equi SeM gene, therefore positive test
cannot correlate with an active infection [13].

Persistent carriers of S. equi equi may be identified by
culture and PCR testing of lavage fluid from the nasopharynx or
guttural pouches and nasopharynx swabs after recovery from
acute disease and at postmortem examination [85]. Guttural-
pouch and upper airways endoscopy with subsequent culture
and PCR testing to detect S. equi equi remains the most accurate
method available for the identification of persistent carriers
[83]. Other diagnostic as pharyngeal radiography and lymph
node ultrasonography may help to have an accurate diagnosis
[36]. Strangles should be differentiated clinically from other
upper respiratory tract diseases of horses. Chronic weight
loss due to metastatic infection should be differentiated from
equine infectious anemia, parasitism, inadequate nutrition, and
neoplastic [86].

Treatment

Treatment of an animal in the early stages of the disease
is usually effective and is not associated with side effects [87].
The use of antimicrobials is also controversial. S. equi equi is
highly susceptible to penicillin G, which is recommended at
22,000IU/kg in early stages [23]. The application of penicillin
after abscesses draining speed the recovery and prevents
complications. The organism is also susceptible to ampicilin,
ceftiofur, erythromycin, rifampicin, tetracycline; all of them
are effective in treating field cases [74]. For horses that have
developed lymph node abscessation are antibiotic therapy
is probably contraindicated. Treatment only prolongs the
enlargement and eventual rupture of lymph node abscesses.
The infection and abscessation will return when the treatment
is discontinued [14]. Non-steroid anti-inflammatory drugs
to reduce fever and pain are also useful, as resting in a warm
setting and soft-moist feeding [76]. Asymptomatic guttural
pouch carriers should be tested for Strangles by PCR, and also by
endoscopy. In the cases of guttural pouch empyema, these should
be lavage daily with 1 to 2 liters of isotonic saline or polyionic
fluids for 2 to 3 days following evidence of resolution. In horses
with lymph nodes inflammation of the head and neck or with
internal abscesses, high doses of beta-lactam antimicrobials
and drainage of abscesses are recommended. In animals with
dysphagia, intravenous fluids and nasogastric feeding may be
necessary [14].

Control and prevention

Strangle outbreaks are more frequently when new animals,
incubating the disease or recovering and still shedding the
organism, is introduced. The best way to prevent an outbreak
of strangles is keeping animals in hygienic and isolating infected
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animals. The horse should be isolated for 3 weeks [88].The
younger horses should be kept separately from older horses,
where the most important thing is to keep horses in competition
away from younger horses. The stable should be supplied with
good equipment for hand washing with clean warm water, soap
and a clean towel [69]. Strangles has a very contagious nature,
which makes the control of spread among horses on farms very
difficult. Horses with strangles as well as their environment
should be isolated [23]. Rectal temperature should be taken at
least once daily. If a horse with fever is discovered it should be
isolated immediately. To find horses that are infectious after
clinical recovery 3 sequential nasal swabs at weekly intervals
should be taken [14].

In generally, The best biosecurity measures for prevention
of strangle disease are like Quarantine new horse arrivals, avoid
mingling with other horses at shows and other events, avoid
sharing water buckets and equipment, vaccinate to reduce the
severity and spread of strangles, provide clean, dry housing
and practice good sanitation. In a group of infected horses; all
movements should be stopped and an infected quarantine area
should be separated from both clean and contaminated area with
strict hygienic activities [89]. Infected horses should be isolated
and treated, newly introduced horses should be quarantined
for three weeks and observe for signs of strangles, horses with
elevated temperature should have nasopharyngeal or guttural
pouch swab cultures, recovered horses never be mingled with
susceptible horses for a period of several months and infection
status should be determined by three PCR examination and
cultures at weekly interval [90].

All potential sources of fomites including pails, brooms,
housings, feed utensils, water troughs and pasture and grooming
brushes should be thoroughly cleaned and disinfected; people
who care of infected horses must avoid contact with susceptible
horses if not they must wear protective boots and clothes.
Pastures on which infected horses have stayed should rest for
four weeks [91]. Vaccination is one of the important control
and prevention method for strangles [86]. With strangles,
vaccination will most likely reduce the severity of disease in the
majority of horses infected after they are vaccinated. Available
vaccines can be administered by intramuscular, intravenous,
subcutaneous and intranasal routes. Extract vaccine (m Protein
rich extracts) and live attenuated vaccines are widely used [14].
Vaccination is generally not recommended during an outbreak
of strangles. If there are horses on the farm with no clinical signs
of infection (Fever, nasal discharge) and no known contact with
sick horses, vaccination may be considered [91]. Vaccination of
horses recently exposed to strangles (That have high antibody
levels) may result in purpurahemorrhagica.

Vaccination is only recommended in healthy horses with no
fever or nasal discharge [92]. Naive horses and foals should be
vaccinated with extract vaccines IM or IV or subcutaneously at
an interval of two weeks with two to three doses. It elicits serum

antibody responses within seven days [91]. Horses can also
be vaccinated by live attenuated vaccines through intranasal
or submucosal routes which stimulate mucosal and systemic
antibodies response. Booster doses are given once annually [14].
Vaccination of brood mares one month before foaling increases
colostral IgG antibodies and presumably serum and mucosal
immunoglobulin concentration in their foals [93].

Conclusion and Recommendation

Strangles is an infectious, highly contagious disease of
equine animals which characterized by abscessation of the
lymphoid tissue of the upper respiratory tract [94]. It is cause
by Streptococcus equi subsp. equi (S. equi) which belonging
to the genus Streptococcus [95]. Strangle disease have high
morbidity rate, but low mortality rate [96-100]. The severity
of strangle disease varies greatly with clinical manifestation
of upper respiratory system within fatal complication like
acute dyspnoea, dysphagia, internal lymph node abscessation
and immune mediated response. Streptococcus equi is highly
resistance to phagocytosis due to its hyaluronic acid capsule
which mask binding sites for complement factor and reduces
risk of phagocytosis [101-103]. Younger and elder equines are
more susceptible to strangle disease, due to they have weak
immunity. The major clinical sign of strangle are start with
fever, depression, slight cough, clear water nasal discharge that
quickly changes to thick and yellow, dysphagia, loss of appetite
and enlargement of lymph node in lower jaw. The most common
diagnosis of strangle is by PCR, serology and microbial culturing.
Treatment of strangle in acute phase is usually effective, but
in the chronic form it is not effective to treat animals with
antimicrobial. The best treatment in chronic phase is by ravaging
pus from guttural pouch [104,105]. To eradicate and control of
strangle disease the environment and animals should be kept in
hygienic condition and the animals must be vaccinated.

Depending on above conclusion the following there
commendations will be forwarded. The disease animal should be
treated immediately and isolate from healthy animals. The puss
should be drainage and clean with antiseptics, the environment
should have to keptin hygienic state. The government should have
to install the vaccination and other infrastructure to veterinary
sector. The veterinary ministry should have to spread the drug
unto the sector of animals healthy and the clinician should have
to keep and follow the disease equine. The community should
have to keep their environment in hygienic state and the owner
ought to have to isolate their diseased horse for healthy equines.
Horses should be isolated to stop the spread of strangles. Consult
with your veterinarian concerning the best treatment for your
horse. An animal with an unknown health history should be
isolated from normal horses for a month, which is the usual time
required for full recovery. Treatment focuses on supportive care
of the animal by keeping the horse warm and dry, providing soft
food, monitoring horse’s temperature, applying hot compresses
to abscessed lymph nodes to promote rupture and drainage
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and Flush draining tracks with dilute povidone-iodine solution
(Betadine).
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