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ABSTRACT 

S treptococcus equi is the etiologic agent oj strangles a highly contagious disease oj 

horses thai is manifested by resprralory signs such as Jever. nasal dlscharY2s and in 

flammatwll oj lymph nodes in the head region. The d isease is widely distributed 

around the world. howcucr very liltlc /riformation is o.vaUable regarding [ts incidence oj 

the disease in the reglon. The disease causes signiflcan t impact on the horse sport in- ' 

d ustry. This Impact is a result oj lhe direct loss oj the actiulty oj race horses, distur

ba nce oj exercising schedule. cost oj trealment, disinJection and other management re

quirements. Treatment Is d[T;Jcted toward the use oj appropriate antibiJJtic such as 

procaine penicillin G and trimethoprlm sulfonamide and supportive care. Vaccination 

that is based on conventional preparatlon or genetically modified live organism. is 

available. However extra-cautions should be exercised when live vaccines are used. 

Additional measurements are required for preuention oj introduction oj aJfected horse 

into a slranglejree herd. 

SLreptococcus cquL causes strangles. an acute hlqllly contagioUS disease oj horses 

that is manifested by local respiratory signs such as. thick mucopurulent nasal dis

charge, inflammation oj nasal and pfuuyngeal mucous membr~s with swelling an!" 

abscessation oj submandibular, submaxUlary, and reteropharyngeal lymph nodes as 

well as depress lon, increased body temperature and reduced appetite. The name 

strangles was originatedjrom Lhe upper airway st:.:.nosis and comnression that is m-
" --

du.ced by enlarged lymph nodes in the pharyngeal reg ton. 

Strangles was describedJor thefl-rst time by RuJfus J. in the thirteenth century. Sol

leysel thought that strangles was contagious and recommended isolating infected hors· 

es (Todd, 1910). Later, RLvalta detected chains oj cocci in pus from abscess oj horses 

inj ected wLth strangles, however Schutz (1988) was the first one described the organ

ism in. details (Todd, 1910, Schutz 1888). Morphologic and cultural characteristics in 

simple media were described by several authors (Sand 1888, Poels 1888. BarucheUo 
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ABSTRACT 

Streptococcus equL is the etiologic agent oj strangles a highly contagioUS disease oj 

horses thal is manifested by respu-atory signs such as Jeuer. nasal d/Schary~s and i.J, 

jlammation oj lymph nodes In the head region. The disease is widely distributed 

around. the world.. howeuer uery IUlie /riformation is D-uaUable regarding [ts incidence oj 

the disease in the region. The disease causes signiflcanl impact on the horse sport ill

dustry. This impact is a result oj the direct loss oj (he acliuily oj race horses, dLstur

bance oj exerCising schedule. cost oj treatment. disinJection and other management re

quu-ements. Treatrllent Is dlr.xted toward the use oj appropriate antibiJJtic sllch as 

procaine penicillin G and trimethoprlm sulfonamide and supportive care. Vaccination 

that is based on conventional preparation or genetically modlfted live organism. is 

available. However extra-cautions should be exercised when live vacc(nes are used. 

Additional measurements are requu-ed Jor prevention oj in trod uctfnn oj affected horse 

Into a slrangle-jree herd. 

Streptococcus c.qut causes strangles. an acute hlqh1y contagiDus disease oj horses 

Ul.aL is ma.nifested by local respu-aLory signs such as. thlck rnuropurulent nasal dis

charge. inflammation oj nasal and pharyngeal mucous membr~.s with swelling ani" 

abscessation oj subnwndlbular. submaxillary. and reteropharyngeal lymph nodes as 

well as depression. increased body temperature and reduced appetite. The name 

strangles was originatedJrom the upper airway sL.nosis and comnressioll that is in-'", -, 

duced by en1wged lymph nodes (n the pharyngeal region. 

Strangles was descrtbedJor thefLrsl time bV Ruffus J. in the thirteenth CenlllnJ. Sol

leysel thought that strangles was contagious and recommended isolating injected hors· 

es (Todd, 1910). Later. RLualta detected chains oj coccL in pus from abscess oj horses 

injected wLth strangles. however Schutz (1988) was the first one described the organ

ism (n details (food, 1910. Schutz 1888). Morphologic and cultural characteristics in 

simple media were described by several authors (Sand 1888. Poels 1888. BarucheUo 
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1908). F1nally, Bazeley in 1943 prouided deta.ile4 microblologJc and. .lf11r1unologtc inJor-
. . , r I J • ',J .:. ,~ '. 

malion oJthe dLsease in the 1940's. -; 

INTRODUCTION 

MiCJobloiogy 

S. equl Is a Gram-posIUve. ovoid or spherical in shape. 0 .6-1.0 _m in dIameter (Hardie. 1986). 

The orga nism occasionally forms bacJlll and grows in pairs leading to Ule formation of short or 

long cha in . S. equlls a member of Lancefield group C streptococcus that Is capable of forollng 

capsules In young cultures. In ~ddlUon . honey·colored mucoid colonies that form wi.de zone of -

hemolysis arc produced when the bacterium Is cultured on blood agar (p4'escott ~t al.19B2). 

Malt fonn. a different ronn or colonies. Is associated WIUl a mild rorm of Ole disease and resulted 

from a phage'assoclated hyalurlnadse that cause collapse of .the mucoid colonies (Timoney et 

aI, 198-4). S. equl Is an acid producing organism that fenllents gJUCOs.c. sucrose. maJlOse. salicin 

and galactose. however. it does not fennent lactose. ara.blno~;,; trehalose. ramose. Inulin . mannl

tole or sorbltoJe. 

S. equl gains Its virulence as a result of the presence of severaJ factors. The most Important 

virulence factors are hyaluronic acid capsule and M-proteln. Also there are ollier virulence fac

tors such as hyaluronidase. streptolYSin S. streptoklnase, pepUdoglycan. and IgG Fc-receptor 

protein. 

Hyalllronlc acJeI Is a high molecular weight polymer that consists of N-acetyJ glucosa

mine and glucuronic acId altemaUvely. Hyaluronic acid Is a non-antigenic factor and Is 

not Involved In the protecUve trrununlty. however, It reduces the numbers of streptococci 

that are killed by neutrophlls as "!ell as maintains the appropriate environment for bacte

riaJ toxins such as streptolYSin 0 to. funcUon. M-proteJn Is a dlmer or a trimcr molecule 

with a molecular weIght of 58 kDa. The main fragments are 46kDa. 41 kDa and 29-31 kDa 

(Galan an.i timuney.1GB7) . It)s an anUphagocytJc factor which acts by binding fibrinogen and 

complement faclol\ H to the M-proteln (Traore et al, 1991. Baschwitz and Timon.ey 1994, 

Erlcksoo and Narcx-ass .1975). AnUbodles agalnst M protein enhance In vitro phagocytOSIS and 

kUling or bacteria by PMNs. Mutant S. equt tllat express low levels of M protein are much more 
, , . 

suscepUble to phagocytosis In vitro by.egu1ne PMNs and aJso less v:lrulent for mice (Wallace et 

aI. 1995) , 

Streptok1nase Is an enzyme U)at Interacts with tlle c-tennJnal senne protease domain of 

eqUine plasminogen to produce acUve plasmin which hydrolyses fibrin (McCoy et at llHH). This 

may help In dispersion of Ole 'organlsm In Ussues.,Streptoklnase may also provide low-molecu lar 
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J 908). F'1.Ilally, BazeJey in 1943 prould.ed d.e~t;i ,nLcToPfOlogLc and.:Ifru!;~Logtc InJor-
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mation oj the disease In the 1940's. 

INTRODUCTION 

Microbiology 

S. equl Is a Gram-posIUve, ovoid or sphencru In shape. 0 .6-1.0 _m In diameter (Hardie, 1986). 

The organIsm occaSionally forms bacJlH and grows In paIrs leading to the formation of short or 

Jong chain. S. equl is u member of Lancefleld group C streptococcus that IS capable of fomllng 

capsules In young cultures . In addlUon, honey·colored mucoid colonies that form wi,de zone of -

hemolysis an.: produced when the bacterium Is cultured on blood agar (p4·escott c!.t 8.1.1982). 

MaLt form, a dlrrerent fDlm of colonies, Is assocIated WIUl a mnd form of the disease and resulted 

from a phage-assocIated hyalurlnadse that cause collapse of the mucoId cotonles (Timoney et 

aI, 19~4). S. equl Is an acid producIng organJsm U1at fermen.ts gJuco~;c, sucrose. maltose. salicin 

and g.uaclose. however, It does not ferment lactose, arablno6;,; trehalose. raffiose, Inulin, mannl

tole or sorbltoJe, 

s. equl gaJns Its virulence as a result of the presence of several factors. The most lmporlant. 

virulence [actors are hyaluronic acid capsule and M-proteln. A1so there are other vtrulence fac

tors such as hyaJuronldase, streptolYSin S. streptokJnase. pepUdoglycan, and IgG Fe-receptor 

protein. 

Hyaluronic acid Is a high molecular weIght polymer that consists of N-acetyJ glucosa

mine and glucuronic acid altemaUvely. Hyaluronic acid is a non-antlgenlc faclor and Is 

not involved 10 the protecUve lmmuoLty. however. It reduces the numbers of streptococci 

that are killed by neutrophlls as ~ell as maintains the appropriate environment for bacte

rtaJ lox.lns such as streptolysIn 0 to. [uncUon . M-proteln Is a dlmer or a. trtmcr molecule 

wIth a molecular weight of 581<.Oa. The main fragments are 46kDa, 4) kDa and 29-31 kDa 

(Galan ana tlmuuey.1987). It Js an antJphagocyUc factor whIch acts by bInding fibrtnogen and 

complemenl [acton H to the M-protetn (Traore et aJ. 1991. Baschwitz and Timon.ey 1994, 

Erickson and NarC(')88 1976) . AnUbodles against M protein enhance In vitro phagocytosIs and 

kJlI\ng of bacterta by PMNs, Mutant S. equl}hat express low levels of M protein ar,e much more 

susceptible to phagocytosis In vitro by ~gu1ne PMNs and also less virulent for mJce (Wallace et 

aI. 1995). 

StreplokJnase Is an enzyme til at Lnteracts with the c-tennJnal senne protease domain of 

equIne plasminogen to produce acUve plasmIn whlch hydrolyses flbrtn (McCoy et al 1991). This 

may help In dlsperslo(l of lhe 'organlsm In Ussues. , Streptok./nase may also provide low·molecula.r 
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weIght nitrogenous substrates for bacter1aJ growth through cOJ.Uplement ~cU~atiorJ ' l ~trtPtolysln 

S causes the beta hemolysis through a mechanism tha t Is based on creaung transmemebrane , . 

pores (Fla.o.gau et aL, 1998 and Carr et al. , 2001). On the other hand. slrep!olysln 0 Is Lnhlblt-

ed by oxygen reversibly and the other member of thIs family of toxins. Streptolystn 0 fonns hy

drophilic channels In membranes that contain a high a mount of cholesterol (Timoney and 

Mukhtar 1993). it Is highly anUgenlc; however It Is Wghly conserved and Is capable of lysing 

erythrocytes of different hosts. It Is also toxic for other cells and cell structures includtng PMNs. 

cardi ac muscles, platelets and cytoplaSmIC Jysosomes (Bhakdl et al.1985). 

PepUdoglycan potenUally activates the alternative complement pathway causing release of 

chemotacUc factors (C3a. C5a) for equine PMNs. TIlls may explaJn the presence of large number 

ofPMNs In Ute Infected lymph nodes and on the upper respiratory mucosa during strangles. It IS, 

a1so responsible for the febrile condlUon to S, equl lnfected horses by inducing the release of py

rogenic cytokines as tnterlcukJn- l . 11-6. U-8 and tumor necrosig factor-alpha from leukocytes 

(Olkawa et al.1994] . The role of the S . equl s urface associated Igc r-c receptors Is not completely 

understood. They may help the organJsm to avoid the host cellular rccognlUon mechanlsins via 

binding of the host plasma protein to the surlace of the orgarusm " 'h lch may prevent access or 

C3 or speCific anUbody to target s ites on the organism. 

Epizootiology : 

Strangles cQntlnues to be the most frequently reported disease worldwtde according to the 

Equine DLs,ease Quarterly. Numerous outbreaks were reported from Denmark. Ireland, South 

AFfrlca and Switzerland (Equ1JJ.e diseases quarterly 2008). The disease has been reported In 

the United Arab Emirates. however it involved quarantined horses arriving fOr horse events 

(Wrenery. Persona1 communica tion) , Very little informaUon regarding stnmgIes 1n the Klngdom 

of Saudi Arabia Is available . 

.t:quldea Is the only anlmaJ group alJe(;ted by s. equ:L The large dlstr1buUon of horses around 

the world makes Ute disease world wide In dlsLrlbuUon (Ro88dale aod Ricketts 1974. Blood et 

aI., 1983). Foals less than six months are more suscepUble to the disease due to Ute lack of ac

quired Immunity (Fallon, 1969). However any age animal can be affected unless a vacclnaUon 

program has been used or prevlously exposure has occurred. Inhalation and IngesUon are the 

most common route of InfecUon. The disease can be transmitted via dlrect ora1 or nasal contact 

or by the aerosal route . It also can be transmitted by indirect contact through transfer of puru

lent discharge in feed. water. water bucket. bedding. handlers, Oles. veterinarians and other ani

mals. Although the organism requires the presence of the host for Its survival, It may persist In 
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welghl nitrogenous substrates for bacterial growth- through cOJ;opleroent a,cUvaUoT'/., Str,eptolysln 

S causes the beta hemolysis through a mechanism that Is based on creaUng transmemebrane , . 
• 'J 

pores (F'langan et al.. 1998 and Carr et at., 2001). On the other hand, streptolysIn 0 Is lnhlbLt-
. " 

ed by oxygen reversibly and the other member of this family of loxins. Streptolysin 0 (orms hy
drophiliC channels In membranes that contain a high a mounl of cholesterol ('Nmoney and 

Mukhtar 1993). H Is highly anUgenlc; however It is hJgbly conscrved and Is capable of lysing 

erythrocytes of different hosts. [t Is also toxic for other cells and cell structures J.ncludlng PMNs, 

cardIac muscles. platelets and cytoplasmic Jysosomes (Bhakd! et al.1985). 

PepUdoglycan potenUaJly acUvates the allernative complement pathway caUSing release of 

chemotacUc factors (C3a, C5a) for equine PMNs. This may explaIn the presence of large number 

of PMNs In the Inrected lymph nodes and on the upper respiratory mucosa during strangles. It Is 

also responsible for the febrtle condlUon In S . equl Infected horse:::- by InducIng the release of py

rogenic cytoklnes as lnterleukin-l. 11-6, 11-8 and tumor necrosJs factor-alpha from leukocytes 

(Oikawa et a.l.1994) . The role of the S. equl surface assoclatecl IgC l"C receptors Is not completely 

understood. They may help the organism to avoid ilie host ceUular recognlUon mechanisms via 

binding of lhe host plasma protein to the surface of the organlsm "'hlch may prevenL access of 

C3 or specific anUbody to target slLes on the organism. 

Epizootiology : 

Strangles cQnUnues to be the most frequently reported disease worldwide according to the 

Equine DLs.ease Qualterly. Numerous outbreaks were reported from Denmark. Ireland. South 

AFfrica and Switzerland (Equine d1seases quarterly 2008). The disease has been reported In 

the United Arab EmIrates, however Il involved quaranUned horses arrtvlng for horse events 

(Wrenery. Persona! corrununicaUon) . Very UWe InfonnaUon regarding strangles in the Klngdom 

of saudi Arabia is avallable. 

&}uldea Is the only anlmaJ group affected by S. equl The large dlstr1buUon of horses around 

the world makes the dIsease world wide in dlstrtbution (R.o8sdale and Ricketts 1974, Blood et 

aI., 19S3). Foals less lhan six months are more susceptible to the disease due lo the lack of ac

quired lnununlty (Fallon, 1969). However any age animal can be a1Tected unless a vacclnaUon 

program has been used or previously exposure has occurred. InhalaUon and Ingestion are tile 

most common route of InfecUon. The disease can be transmitted via direct oral or nasal contact 

or by the aerosal roule. Jt also can be transmItted by lodlrect contact tbrougb transfer of puru

lent discharge In feed, water, water bucket. bedding. handlers, flies. veterinarians and other ani

mals . Althougn ilie organism requires the presence of the host for lts survival. It may persist In 
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the environment for up to 63 days If iavorable moisture /and temperature.condlt,lofls are pFesent 

(Jorm. (992). 

The morbidity rate is high, ranging from 30% to as high as 100% . However the -mortality rate 

Is low usually and does not exceed 10%. Recovered horses can shed the organism for several 

months but usually It Is shed from 4 to 5 weeks . Long term carnage of S. equl may occur If the 

organism remains In the guttural pouch . S. equl can be recovered more easily from the 'gutturaJ 

pouch uSIng a guttural lavage. The horse may remaJn an asymptomatiC carrier for up to 39 

months (Newton et al., 1997). 

The continuous Introduction of new horses to a farm can allow tile disease to become endem· 

Ic In the popu}aUon. Predisposing factors Ulat enhance Introduction. maintenance and spread of 

Ole disease Include: ov~rcrowdlng, movement and mixing of horses from different sources al 

breeding fanns. board ing stables, tralnl ng centers, race tracks and shows as well as IntroducUon 

of affected animals either incubaUng the disease. clinically III or recovering from the disease 

(Timoney 1993a) . 

i"athogcnesis : 

S. equi enters Lhe body through the mouth or thc nose and becomes attached to the ceUs in 

the crypt of the tonsil and surrounding lymph nodules" Shortly. It mJgrates below the mucosa 

Into the local lymphaUcs and reaches Ule lymph nodes that drain the pharyngeal and tonslller 

region . Extracellular multiplication In llie lymph nodes takes place leading to fonnatlon of long 

chains of lli e organJsm. Neutrophils are attracted to the tnfected s ite by chemotacUc factors. An

UphagocyUc (actors such as hyaluronic acid capsule. M-proteln and leukocldaJ toxins released 

by the organism reduce the efficacy of phagocytic PMNs and promote abscess development. Dur

Ing abscess development the flow of lymph flu id Is restricted causIng enlarged lymph nodes a nd 

subsequenUy swelling of tile submandibular area and possible occlusion of the upper respiratory 

fIact (Timoney. 1993a). 

The disease Is usually restJicted to tile upper respiratory airways and surrounding Ussues. 

however systemiC spread can occur through hematogenous and lymphatic channels. Thts results 

in abscesses In lymph nodes "and other organs In the thorax and abdomen and someUmes In the 

brain (Sweeny et aI .• 1987)" This fonn of the dIsease Is known as -bas tard strangJes~. 

" . 
cUnlcaJ .Igus : . , 
The Incubation "per ibd" tor strangles Is 4-tO days and Is followed by an elevated body ternpera-

Mansouro, "Vet. Med: J . Vol. IX. No, 2.. 2007 

Gha.nem M. A[-Ghamdt . '- 9B 

the environment for up to 63 days If ;avorable motstui'8rand temptratum,condl\:JOps are pFesent 

(Jorm. 1992). 

The morbidity Tale Is high. nmgJng from 30% lo as high as 1000/0. However the "morta)lty rale 

Is low usually and does not exceed lO%. Recovered horses can shed the organism fOT several 

months but usually Il Is shed from 4 to 5 weeks. Long term carrtage of S. equi may Decur If U1e 

organism rernalns In the guttural pouch- S. equ{ can be recovered more easlly from the 'guttural 

pouch using a gutturaJ lavage. The horse may remain an asymptomauc carner for up to 39 

monlhs (Newton et al •• 1997). 

The continuous Introdllctlon of new horses to a (ann can allow the disease to become endem

lc In lhe population. Predisposing factors that enhance lnlroduction. maintenance and spread of 

the disease Include: ov~rcrowdlng, movement and mixing of horses from different sources at 

breeding farms. boarding stables. lraInJng centers. race tracks and shows as well as IntroducUon 

o( affected animals either lncubaUng lhe disease. clLnicalLy lU or recovering from tllt= disease 

(Timoney 19938'. 

t"'athogcnesls : 

S. equ! enters the body through the mouth or U,c nose and becomes attached to the cells In 

the c.rypt of the tonsil and surrounding lymph nodules . ShortJy, It mJgrates below the mucosa 

Into the local lymphaUcs and reaches lhe lymph nodes that drain the pharyngeal and tonsl\ler 

reglon . Extracellular mulUpllcatlon tn the lymph nodes takes place leading to {ormation of long 

chains of the organism. Neutrophlla are attracted to the Infected site by chemotacUc factors. An

tlphagocyUc fadors such as hyaluronic acid capsule. M-proteln and leukocldaJ toJdns released 

by the organism reduce the efficacy of phagocytic PMNs and promote abscess developmenl. Dur

ing abscess development the flow of lymph Ould Is restricted causing enlarged lymph nodes nnd 

subsequently swelling of lilt: submandibular area and possible occlusion of the upper respiratory 

tract (Timoney. 1093a). 

The disease Is usually restricled to the upper respiratory airways and surrounding tissues, 

however systemlC spread can occur through hematogenous and lymphaUc channels. ThIs results 

In abscesses In lymph nodes -and other organs in tile thorax and abdomen and sometimes in the 

brain (Sweeny et al., 1987). Thls form of the d{sease !s known as Mbast.a.rd strangles~. 

~ I . , 

Cllnleal slgn9 : - ' , r 

The IJlcubaUon -per-tod' tor su:.rihgles 18 4-1'0 days and is followed by an elevated body tempera-
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lure of more than 40oC. depression. anorexia and resUcssness (sweeny 2002). Na~1 discharge 

Is serous In the beginning bul becomes mucopurulent and eventually purulent. The tnlennan

dtbular region Is pillnful wtUI some swallov.1ng dlmculUes and head extension due to lymph ad In

IUs of regional lymph nodes. Local edema may develop. Extemal rupture of affected lymph nodes 

may occur 10 1-2 weeks as well as internal rupture of lymph nodes into the pharynx. Aspiration 

pneumonia and guttural pouch empymea m<lY occur following lnternal rupture of lymph nodes. 

Nerve damage may lead to dysphagia or hernJplegia of arytenOid. The animal may show signs of 

cough which is soft and moist and then becomes more productive and severe. Systemic spread 

of the organlsm or metastasis to other lymph nodes and organs such as liver. kJdney. spleen. 

lungs. and braln may occur. This form of Ule disease Is called bas tard strangles. Therefore signs 

referable to Involvemen t of these organs may develop. After rupture of abscesses. fever. depres

sion. and anorexia subside and recovery can occur If no other abscesses develop. 

In addition to the clinical and economic Impacts caused by strangles. It may lead to more 

complicated clinical condlUons that require further clinical management and may result In addi

tional economJc loss (Sweeny et al .• 1987). Some of these complications are guttural pouch em

pyema thaL mJght result in chroniC nasal discharges or acute severe upper airway obstruction. 

Subsequently cranial nerve neuropathy may develop and be expressed as laryngeal hemJplagia. 

facial nerve paralysis and Homer's Syndrome. Guttural pouch empyem may be managed by sys

temic antibiOtiCS. local Irrigation or surgical drainage of the guttural pouch. 

Purpura hemorrhaglca usually affects mature horses but in one study Il was reported In a 

yearling. This may also occur foUowtng vaccltlaUon with a bacterin aT an M-proteln vaccine. Pur

pra hemorrhaglca Is characterized by edematous swellings that occur due to the vasculitis that 

occurs with Ule' disease. The vasculitis Is a manifestation of a streptococcal llyperses lUvtty. It Is 

treated by antiblOUcs. ;tnU-lnflanunatory drugs and supportive care. 

Bastard strangles occurs when iliere is metastatic spread of the bacterial infecUon of lymph 

nodes In the head and upper neck region. The Infection can spread to the lungs. liver. kidney. 

brain and mesentclic medlastina1. periorbital and peJivertebral lymph nodes. Signs due to In

volvement of these lymph nodes and organs may Uleo occur. Brilln and splm:.! cord Involvement 

may cause hyperasthcs ta. IncoordlnaUon. seizures. nystagmus. propriocepUve defect of tile 

limbs. head Ull Circling and quadraparesls; Purulent pleur1Us or per1tonitis may develop due to 

rupture of mediastinal arid mesenteiic lymph nodes. Cutanous abscessaUon. cellulitis and ulcer

ation can occur In the facial. periorbital. perianal regions and on the extremities. PrepuUal ab

scessaUon can cauSe' marked preputial swelling and dysuria. Paravertebral abscessaUon can 

cause paln In the hc'ck' and reslr1ct'inoUon. Mesentertc abScessation may lead to coilc. recurrent 
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lure of more than 40°C. depression. anorcx:ta and restlessness (Sweeny 2002]. Na~al discharge 

ls serous In the beginnIng but becomes mucopurulent and eventually purulent. The Interman

dlbular region is painful wiUl some swallowing dlfficulUes and head extension due to lymphadln

IUs of regional lymph nodes. Local edema may develop. External rupture of affected lymph nodes 

may occur In 1-2 weeks as well as JntemaJ rupture of lymph nodes into the pharynx. Aspiration 

pneumonia and gulturai pouch empymea m<lY oceu( following internal ruplure of lymph nodes. 

Nerve damage may lead to dysphagia or hern1plegia of arytenoid. The animal may show signs of 

cough which is soft and moist and then becomes more producUve and severe. SystemiC spread 

of the organism or metastasis to other lymph nodes and organs such as liver, kJdney. spleen. 

lungs, and braJn may occur. This form of Ule disease Is called bastard strangles. Therefore signs 

referable lo 1nvolvement of these organs may develop. After rupture of abscesses, fever. depres

sion. and anorexia subsIde and recovery can occur If no other abscesses develop. 

1n addition to the clinical and economIc Impacts caused by strangles. It may lead to more 

complicated clinical condiUons that require further clinical management and may result In addi

tional economic loss (Sweeny et at., 1987). Some of these compUcaUons are guttural pouch em

pyema that mIght result in chroniC nasal discharges or acute severe upper airway obstrucUon. 

SubsequenUy cranial nerve neuropalhy may develop and be expressed as laryngeal hem1pJagIa. 

facial nerve paralysis and Homer's Syndrome. Guttural pouch empye01 may be managed by sys

temJc antibiotics. )ocallrrlgaUon or Sll(gtCal drainage of the guttural pouch. 

Purpura hemorrhagtca usually affects mature horses but tn one study It was reported In a 

yearling. This may also occur follOwing vacclrlaUon with a bactertn or an M-proteln vaccine. Pur

pra hemorrhag:tca Is characterized by edematous swellings that occur due to the vasculitis that 

occurs with the' disease. The vasculiUs 18 a manlfestation of a streptococcal hyperseslUvity. It Is 

!..reated by anUblotics, ~nti-Inflammatory drugs and supporUve care. 

Bastard strangles occurs when there Is metastatic spread of the bacterial InfecUon of lymph 

nodes In lhe head and upper neck reglon. The h1fecUon can spread to the lungs. liver. kidney. 

brain and mesenteric medlastJn2.l. periorbital and perivertebral lymph nodes. Signs due to In

volvement of these lymph nodes and organs may then occur. Brain and spln::J cord Involvement. 

may cause hyperasthesla. IncoordInation. seizures, nystagmus. proprioceptive defect of U)e 

limbs. head tilt clrcHng and quadniparesls: Purulent pleurWs or per1tonltis may develop due lo 

rupture ofmedlasunal an'd mesenteiic lymph nodes. Cutanous abscessation. ceUullUs and ulcer

ation can occur [n the faCIal. periorbital. perianal regJons and on the extrem1ties. PrepuUal ab

scessation can cauSe' marked preputial swelling and dysuria. Paravertebral abscessatlon can 

cause paln In the lIc'ck' and reslr1cl'mOUon. Mesentertc abscessation may lead to colle, recurrent 
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fever, chronJc weIght loss. depression. reduced appeute and occastonal;ly death. 

Upper airway obstruction as a result of abscesslatlon of the pharyngeal and mandibular 

lymph nodes may cause asphyxia and lead to death. Tracheostomy may be required to relieve 

asphyx.ia. Pneumonia and pleuritis an: not common In uncomplicated cases but may be seen In 

cases wtlh aspira tion of the organism through Inhaled exudate or by metastatic spread of the or

ganism to the lungs and mediastinal lymph nodes. Purulent bronchopneumonia rarely causes 

massive intrapleural hemO! chage or acute epistaxis. Laryngeal or pharyngeaJ dysfuncUon may 

resull from retropharyngeal abscessaUon Or guttural pouch empyema which leads to damage of 

cranial or recurrent laryngeal nerveS. Agalacti may be found In mares before partur1t1on al

though mammary glandti have nonnal physical appearance. Agalactia mtght be due to high fe

ver. anorexia and depressIon assocIated W1th Ule Infection. It Ig not· Ufe-threatenlng to the mare 

but can become a management problem In feeding U1e foal. 

Cardiac condltions such as endocarditis of the right atrioventricular valves and thrombus for

matiol ) In the light atrium leading to heart munnurs were reported. Myocarditis due to Immune 

mediated Inflammation may result In a disturbance in the conduction system which results in 

slgnlncant changes on the electrocardiograms. Cardiac fallure may result. Therefore giving the 

ho rse rest for several weeks after experiencing strangles Is essentia l. TIle presence of nodules In 

atrtovcnll1cular valves and rup tured chordae tendlnea has been reported as a result of bacterial 

endocardlUs which may occur wtth s trangles. 

Arthr1tJs. gIomeru\onepher1tis and myositis may develop dunng or after clinical s trangles. 

These conditions may be attributed to Immune complex deposition In blood vessels of these Us~ 

sues . Chronic nasal discharge may con tinue as an ongoing problem for a prolonged pertod. Mor~ 

taJlty rate Is low at 5-10% and Is usually due to systemJc compllcaUons. Finally, pneumonia Is 

one of the most common causes of death. 

ImmUDology : 

Horses affected W1th strangles may recover followtng productIon of s pecUlc serum antibodies 

against ille M-proteln and streptolysin 0 (Timoney 1993a). Recovered animals also develop sol

Id Immunity followtng natural disease mainly due to production of mucosal secretory 19A. ThIs 

local mucosallmmunJty plays a slgntficant role In protection agatnst expertmentaJ re1ofectJon be

fore detection of serum opsonic antibody. The produced lmmunJty IS not life-long In duration 

therefore, addlUonal infections may occur. Field exposure wtth or without developing clinical 

signs can produce a high titer against S. equL Further exposure, eIther naturally or through vac-
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fever, chronic weight loss. depression. reduced appetite and occasfonal.ly death. 

Upper airway obstruCUon as a result of abscesslaUon of the pharyngeal and mandibular 

lymph nodes may cause asphyxia and lead to death. Tracheostomy may be required to relieve 

asphyxia. Pneumonia and pleuritis are not common in uncomplicated cases but may be seen 1n 

cases wtth asplratioo of the organIsm through Inhaled exudate or by metastatic spread of the or

ganism to the lungs and mediastinal lymph node.g, Purulent bronchopneumonJa rarely causes 

massive mtrapJeural hemD! chage or acute epistaxis. Laryngeal or pharyngeaJ dysfuncUon may 

result from retropharyngea\ abscessaUon or guttural pouch empyema which leads to damage of 

cranIal or recurrent laryngeal nerves. Agalactl ma.y be found In mares before parturitJon aJ

though mammary glands have nonnal physical appearance. Agalactia might be due to high fe

ver. anorexia and depression associated w1th Ule Infection. It Is not l1fe-threalenJng to the mare 

but can become a management problem In feeding Ule foal. 

Cardiac conditJons such as endocardltJs of the right alIioventricular valves and thrombus (or

maU01) In the rtgbt atrium leading to heart murmurs were reported. MyocardlUs due to Immune 

mediated Inflammation may result In a disturbance in the conduction system which results (n 

Slgnlflcant changes on the electrocardiograms. Cardiac faJlure may resull Therefore giving the 

horse rest for several weeks after experiencing strangles Is essential. TIle pregence of nodules in 

atrfovcnUicular valves and ruptured chordae lendlnea has been reported as a resull of bacterial 

eodocardlUs whlc.h may occur with strangles. 

ArthrWs. glomtrulonepheIiUs and myosltis may develop durtng or after clinical strangles. 

These condlUons may be attributed to immune complex deposition In blood vessels of these Us

sues. Chronic nasal dIscharge may continue as an ongoing problem for a prolonged perlod. Mor

tality rate Is low at 5-10% and Js usually due to systemic complications. Finally. pneumonia Is 

one of the most cornmon causes of death. 

Immunology: 

Horses affected WIth slrangle5 may recover following production of speciOc serum anUbodles 

against the M'protelo and streptolysln 0 ('I1money 1993a). Recovered animals also develop sol

Id Immunity (ollow1ng natural disease mainly due to producUon of mucosal secrelory [gAo This 

local mucosal Immunity plays a s.tgnl1kant role In protecUon agaInst experimental reinfeCtion be

fore detecUon of serum opso"le anUbody. The produced Immunity Is not life-long in duration 

therefore, addlUonaJ Infections may occur. Field exposure with or without developing clInIcal 

sIgns can produce a hIgh Uter against S. equL Fu.rtl1er exposure, eIther nalura1Jy or through VDC-
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clnaUon. Induces a rapid Immune response. However exposure to a na tural InfecUon mlghL pro" 

duce the disease by overwhelm1I1g the circulati ng antibodies . At timc of abscessatlon Circulating 

antibody titers are low. Some defecl ln phagocytos is would be suggested If antibody ti lers were 

found to be h igh and accompanied by disease. Animals may b;; carriers If) the face of type specif

Ic Immunity. 

DiagnosIs : 

Diagnosis can be made as following: 1) cUnlcal s igns Inclutllng fever, lympharl cnopaLhy and 

nasal discharge: 2) laboratory diagnosis Including cac showtng elevated PMNs numbers up to 

25,000 cells/I. Increased flbrlnogen of ~ 0 ,5 g/dl. and positive S. equl bacterial culture from na · 

tial swab or nasal wash, swabs from ruptured abscesses or aspirate from Intact abscesses. A 

poslUve cultu re Is considered Ute definitive diagnosis , However negaUve rf!Su lts do not rule ou t 

S , equl because only 50% of draining lymph nodes will give poSItive results. Polymerase chaJn re

ac tlon (PeR) to deted S. equl bactertaJ DNA uUHzfng primer sequences from SeM In samples 

similar to U10se used lor bactc lial culturc Is a m orc advanced method to detect the organism ana 

has been developed to give result WithIn 6 hours (Newton et at .• 2000. Timoney and ArUushic 

1997). 

The clinical maolfeslaUon of the di sease may lead to mlss·diagnosls w llh other disease tllat 

have similar clinical signs. Fever. nasal discharge and anorexJa should be dl fferenUa ted from ·rt 

ral disease such as Influenza or rhlnopncumonlUs USIng CSC and bacterial culture. Lymph 

nodt:.;:; abscessaUon should be differentiated from S. zooepldcmlcus w1th bacte rtaJ culture. Infec

tions by ActinobacUlus, Streptococcus and Corynebacterium pseudotuberculosis cause absces

saUDn and dlfferentia Uon from S. equi Is by lhe natUl:e of U1C puruknt dralnage and by culture, 

Anaerobic Infectlons due to forl...ign body peneL'aUon or external punc tu re may be dlfferenUated · 

from s trangles based on Ussue necrosis. foul odor alld necrosis . Reteropharyngeal lymph node 

sweJllng Is dlfferentialed from S. equl associated guttural pouch empymea by radiography and 

endoscopy. An enlarged pharynx may also be due to Ulyrold adenoma. paroUdlts , parotid mela

noma , sla1ocoele, guttural pouch tympany, h cmatom~, cellulitis or any traumaUc les ion. 

Management COl il'('ms !nc1u ~k IsolaUon and segregation of clinical cases, due to the highly 

contagious nature of strangles. Complete rest and good nursIng care including keeping horses 

warm and dry wllh good feed and water. The disease s'gnlflcanU~' Impact treatment approach 
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clnatlon. Induces a rapid tmmune response. owever exposure to a atural infccUon mlght ·pro

duce LJle disease by overwhelming the elrc l.ll 'l.UOg an tibodies. At Hme of absces lion circulaHng 

antibody Ulers are low. Some defeclin ph agocytosIS would be suggesle 1 jf antibody ti Lers were 

found t.o be high and accompanied b)' dlseas , Animals may b~ carriers In tne face 0 type speclf

ic IrnmunHy. 

Diagnosis: 

DIagnosis can be made as following: 1) cUnlcal signs Including fever. Iympbadenopathy and 

nasa! discharge: 2) laboratory diagnosis Including C8C showtng elevated PMN numbers up to 

25.000 cellsl I, Increased fibrinogen of ~ 0.5 g/dl. and pOS1U\'e S. cqul hactellal cullure from na

::Ial swab or nasal "vash. swabs from ruptured abscesses or aspJratc from IntClct abscesses. A 

pOSiU'Ve culture Is conSidered the det1nJtJve diagnosis. Howev~r negative reslllls do not rule out 

S. equl because only 50% of dralnlng lymph nodes will gIve posltlve result ... Polymerase chain re

acUon (peR) LO delect S. equl bacterial DNA uUllzlng primer sequences from SeM In samples 

.sImilar to U)ose usecl IDr bacteLial cuUure Is a more advanced metllod to detect the organism ann 

has been developed to give result WIthIn 6 hours (Newton et aJ .. 2000. Timoney and Artlu9hl.c 

1997). 

The clinical manlfestauon of the disease may lead to mlss-cHagnosls with other dIsease Ulat 

have similar cllnicaJ signs. Fever. nasal discharge and anorexJo. should be d lfferenUated from rI

ral disease such as Influenza or rhinopncumonlUs uslng CSC and bacterial culture. Lymph 

nod\;;:> abscessaUon should be dICferenU<.tk:d from S. zooepldemlcus with bacterial cullure. Infec

Uons by Actlnobacl/[us, Streptococcus and Corynebacterium pseudotubercLllosls cause absces

saUon and dtffcrenuaUon from S. equi Is by the nature or tlle puruknt dralnage and by culture. 

AnaerobJc InfectJons due to forl..igfi body pencL.'ation or external punC:Lure may be differenUatzd' 

from slrangJes ba:>ed on Us.<>'Uc necrosIs, fout odor aJ 1(.1 necrosis. Reteropharyrng al Irmph node 

swelling Is dlfferenUall::d from S, equl associated guttural pouch empymea by radiography and 

endoscopy. 1m enlarged pharynx may also be due to thyroid adenoma. parotldlts. paroUd mela

noma. slalocoele. guttural pouch tympany. hematoma. cellulitiS or any traumatic Jeslon. 

Vi .. o:::aUn ent : 

Management cOl,,'('rns Inc1wj( IsolaUon and segregauon of c.llnlcJ...l cases, due to the highly 

conta~ous nature of strangles. Complete rest and good nursing care: Including keeping horses 

warm and dry with good feed and water. The disease slgnlflcantl,,1 Impact I,realroent approach 
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(Sweeny et al .• 2002). If horses were e}l:posed to strangles showed no signs,. antiblo.tlc,!h lUay. ,be 

used to reduce chances of development of clinical disease. However, If early cllnlcat'slgns'such 

as fever and nasal discharges started to appear, the usc of antibiotics may prevent further devel

opment such as lymph node abscessaUon. 

High doses of procalne penicillin G Is the drug of choice. 22.000 IV/Kg two times per 'day fOr 

10·14 days or until clinica l signs subSide. Addlt lunal antibiotics that may be used Include ampi

cillin, lrlmethoprtm sulfonamide. ,;rythromydn. oxytetracycUne. benzathlne penicillin. The argu

men t that poor Immunity and bastard strangles may develop due to antibiotic treatment Is not 

supported by reliable data. 

Further treaunen t may be requiTed based on the severtty of tile disease. Appllcallon of hot

packs. poulUces or lin aments enhances maturaUon of affected lymph node. Arter maturation. 

lymph nodes are lanced, drained and flushed with pOvidone-Iodine until dIscharge ceases. NOll

steloldal anUlnflammatory d rugs (NSADs) such as phenylbu tazone may be used to reduce fever, 

pain and swelUng. If severe dyspnea developed, lracheostomy Is rqulred. Guttural pouch treat

ment by flushing or :-urglcal inCision Is recommended since It Is a very suitable site for long car

rier . Stomach tube feeding may be needed. Cases that develop bastard strangles will have a poor 

~rognosls and abecc::;saU!;l1 of Internal organs and lymph nodes require prolonged anUblotic 

treaLmenl. 

Preven tJOD : 

PrevenUon and control measurements must be strictly followed to mlnJmlze the spread of the 

disease. Ncwl,;/ a , living horses should be segregated and carefully monitored for hvo wl;l!ks prior 

to being Introduced to U1e herd. IsolaUon of suspected cases immediately for 14-21 days, rectal 

lemperature should be tal<en 2xj day and other health abnonnaJlties such as nasal discharge. 

cough , dysphagia and c.iy::;pnea should be recorded. Culture OJ ' peR of nasaJ swab or washes and 

IsolaUon of clinically affccled or posLtive cases for 6-weeks should be Implemented . Separate 

palls for feeding and watering of affected animals are needed . Complete dls lnfecUon or>c1eanlng 

of stalls and stables with chlorohex.adlne or gl'utaraldehyde_ Stalls should be left empty for dry· 

log for 4 weeks_ Fly control by InstallaUon of screens, Insecticides and electrfc fly klUers Is rec

ommended In controlling spread of the disease. Newly Introduced animals should be Isolated for 

3-4 weeks. Farm workers that have worked with diseased animals should not work with unaf

fected anli'dals wlthout thorough washing and dlslnrecUon. F1nally. t:4u1pmenl such as brushes 

and halters should not Ge s han.!d between affected and non affected horses. 
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(Sweeny et al.,:lOO2). If horses were e.l..-posed to 3trangles showed no slgns,.-anUblaUcsrmay..be 

used to rerluce chances of development of cUnlcal disease. However. If early clln1cat'slgns·sueh 

as fever and nasal discharges started to appear, Ule u.!'~ of antibloUcs may prevent further devel· 

opment such ~s lymph node abscessaUon. 

High doseS of procaine penicillin G Is the drug of chOice, 22.000 IU/Kg two times per'd'a}, ror 
10-14 days or U(lW clinical !'>1gf"lS subside. Addlttonal anUbloUcs that may be used Include ampi

Cillin, Lrlmethopnrn sulfonamide, sythromycJn, o>--ytetracycUne, benzaLhJm:: penlcllHo. The argu

menl lhat poor Immunity and bastard strangles may develop due to antlblaUc treatmenl Is not 

supported by reliable data. 

yurther treatmenl may lJe required based on Ule severlt.y of the disease. AppllcaUon of hot

packs. poulUces or llnamenQi enhances maturation of afIecte<l lymph node. After maturaUon. 

lymph nodes are I a.nced , druhlL':] and flushed with povidone-Iodine until dlscharge ceases. Nl)l)

steroIdal anUlnllammatory drugs (N8.A..Ds) such as phenyll>ulaLOne may be used t() (educe fever. 

paJn and ~wcllJng. If severe dyspnea developed. 1I acheostomy Is n lu1red. Guttural pOUCh lre.a l

ment by flushing or ~urgJca.1 inCision Is recommended sInce Ills a very suitable site [or long car

ner. Stomach tube feeding may be needed. Cases that develop bastard strangles will have a poor 

~rogoosls and abscessaU(;1\ of Internal organs and lymph nodes require prolonged anUbloUc 

treatment. 

Prevention! 

PrevenUon and control mcasuremen18 must be strictly followed to mlnJmlze the .:lpread of the 

disease. New!} a, living horses should be segregated and carefully monllored for two wc~ks prior 

to being Ir.troduced lo Ule herd. IsolaUon of suspecled cases lmmedlalely (or 14-21 days. rectal 

lellJperature should be tal<en 2xjday and other heaJU'l abnormalities such as nasal discharge. 

cough, dysphagia and dy!;;pnea should be recorded. Culture or PeR of nasal swab or washes and 

IsolaUon of cllnlcally aJTected or poslUve cases for 6-weeks should be Implemented. Separate 

paris for feeding and watering of affected anImals are needed. Complete dlslnfecUon or'cleanlng 

of stalls and stables with chlororto.:adlne or glutaraldehyde. Stalls should be leSt emply for dry

Ing for 4 weeks. Ply control by lostallaUon of screens, insecUcldes and electr.lc fly killers Is rec

ommended In contrOLling spread of the dlsea3(:;. Newly Introduced anJmals sbould be Isolated [or 

3-4 weeks. Farm workers that have worked W1th diSeased animals should nol work with unaf

reeled anh'lals without thorough washing and dls1nfecUon. Flflally. e4u1pment such as brushes 

and halters should not ue shared between alkclcd and non affected horses. 
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There are a number of S. equl vacCines were developed IncludLng convenllonal and molecular 

type vaccine. Conventlonal Included whole bacteria or components. Bacterlns which are killed S. 

equl Ulat Is given as 2-mJ dose Lntramuscular U1ree Urnes at 2-4 weeks InlelVaJ then followed by 

annual booster dose (Baze1y 1943). 1111s vaccine caused marked vaccine reactions such as in

flammaUon. abscess fonnation and muscle paln (Smith 1994). ThIs led to the development of 

subunit vaccines Include the M-proteln vaccine produced by hot acid treatment or mutanolysln 

were Introduced In the USA dunng the 1970s and 19805. Protein-based vaccine decreases the 

cUnlcal signs of strangles in young horses to a level slmJlar to what occurs In adults (Srivastava 

and Baruum19B3). However the safety of this vaCCine was questlonable therefore IImltlng Its 

wide usc in the field (Hoffman et a1..1991) . Finally. a recombinant S equl hyalumale assoclaled 

protein failed to provtde pTotecUon ( Waller and Jolley 2007) . 

Advancement In U1e understanding of the molecular bases of S equi resulted In the produc

Uon of more sopWsUcated vaccines. An Intranasal JIve vaccine, geneUcally modified. non

capsulated, Pinnacle IN, by Fort Dodge, has been introduced to thr' market In Ule USA (Walker 

and TimoDey 2002). It has been shown to sUmulate a mucosal antibody response. However. ad

verse reactions such as nasal discharge, lymphadenitis. abscesses of lymph nodes In the head 

and purpura haemonhagtca were remarkable (Al-GhamdJ et a) •• 20011 . In Europe. a live atten

uated vacCine 1VI 928. Equllts StrepE. Intervet. was developed (Kelly et al., 2006). This vaccine 

Is given under tllc mucosa Inside U1e upper lip. It produces immunity for short period of Ume 

about three months that can be boosted. Nonetheless the usc of lhese live vaccine should be ex

ercised with great cauUon. 

Acknowledgment: 

TIle Author would like to Ulank Dr. Taha Fouda for crtUcaJ of this article. 
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