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Role of streptococci in arthritis in young lambs
Ar thritis (syn. polyarthritis, in fectious polyarthritis, septic polyarthritis, joint ill) has long been recog nised as a com mon and im portant disease of lambs and there are many ref erences to it in the early
veterinary litera ture of the eigh teenth and nineteenth cen turies. The first bacteriological in vestiga tions of
arthritis in young lambs, dating from the 1920s, found that streptococci were the most com mon cause of
the dis ease (Cornell and Glover, 1925). For exam ple, in the 1930s Blakemore attributed 50 out of 55 outbreaks that he in vestigated to streptococci (Blakemore and oth ers, 1941). In more re cent times, authors
have tended to attribute arthritis in young lambs to a wide range of bacteria, including E.coli, A.
pyogenes, Fusobacterium necrophorum and staph ylococci (An gus, 1991). While all of these bacte ria can and
do infect the joints of young lambs, they are rela tively uncom mon causes of arthritis. A recent analy sis
of re cords from Vet erinary In ves tiga tion Cen tres (VICs) in England and Wales showed that streptococci
cultured from 169 of 212 (80%) bacterio logically positive joints of sheep less than one year of age (Figure
1) (Watkins and Sharp, 1997) . Most of the lambs with strepto coccal ar thritis were less than three weeks
old when submitted for examina tion and all were less than six weeks old. Although not based on a ran dom sam ple, these findings indicate that streptococci are still the ma jor cause of arthritis in young lambs
in England and Wales.

Other bacteria (8)
Actinomyces pyogenes (4)
Erysipelothrix spp. (4)
Coagulase-positive
staphylococci (7)
E. coli (20)

Bacteriologically
negative (30)

Streptococci (169)
Figure 1. Bacteria cultured from the arthritic joints of 242 sheep less than 1 year old presented to
Veterinary Investigation Centres between 1993 and 1996.
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The bacterium
The causal streptococcus is haemolytic and be longs to Lancefield’s group C. In these respects it resembles Strep. dysgalactiae, a mucous mem brane commensal and cause of mas titis in cows. However, most
ovine isolates do not ferment lactose, while Strep. dysgalactiae does; they also differ in not ferment ing
sorbitol, a property pos sessed by approximately half of the strains of Strep. dysgalactiae. Further work is
re quired to characterise the ovine streptococcus and to determine its rela tionship with other mem bers of
Lancefield’s group C.

Clinical features of the streptococcal arthritis
The clin ical and pathological fea tures of nat urally occurring strepto coccal ar thritis were inves tigated as
part of a case-control study con ducted by the Veterinary Lab ora tories Agency in 1997 and 1998. The pre lim inary re sults of the autopsy of 27 cases in 1997 will be de scribed here.
Age
The initial signs occurred in lambs when lambs were less than three weeks of age, the ma jority in the
first week of life. These results are in keeping with ob servations in the field where lambs greater than
four weeks of age do not acquire streptococcal arthritis.

Initial signs
The most com mon initial clin ical sign is lame ness but some lambs are found recum bent and a small
num ber dead (Ta ble 1). Recumbancy is a reaction to in tense pain and is sometimes as sociated with
osteomyelitis (see be low). Many recum bent lambs will stand after ad min istra tion of an algesic drugs.
Death in the early stages of the dis ease is usually due to localisation of in fection in the heart and severe
myocarditis.

Table 1
Common presenting features of Stretococcal arthritis
Lameness

19

Recumbancy

6

Found dead

2

Affected joints
Following bacteraemia, strepto cocci can localise in any synovial joint (in cluding the atlanto-occipital
joint) and occa sionally in other or gans also. The carpal and tar sal joints are most com monly affected and
there is no difference in dis tribution between left and right or between fore and hind limbs (Figure 3).
Af fected joints are not swollen in the acute stage of the dis ease and diag no sis based on clin ical exam ination of a sin gle an imal can be dif ficult; the disease must be distin guished from nutritional mus cu lar
dystrophy, spinal abscess, de layed swayback, bor der disease, nephrosis and weak ness due to star va tion.
Later the joints become swollen with pus and there may also be periarticular oe dema and swelling. Oc ca sionally, pus discharges to the exte rior though as most affected lambs are now treated with an tibiot ics
this fea ture occurs less commonly than previously.
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Figure 3. Macroscopically affected joints in 27 lambs with streptococcal arthritis.

Pathological features of streptococcal arthritis
Affected joints
Bacteria localise in the joints after a short period of bacteraemia. In fection of the synovial membrane is
accom panied by in filtra tion of inflamma tory cells, initially neutrophils and later monocytes and plasma
cells. Both bacteria and in flam ma tory cells occur in the joint space. Streptococci in vade bone via capil lary blood ves sels and may extravasate in the epiph ysis and metaphysis and give rise to a se vere, of ten
necrotic osteomyelitis. Bacteria may also colonise and pen e trate the car tilage of the growth plate and the
articular surface although gross erosions are not a fea ture of the dis ease. Occa sionally there is
periarticular oe dema and fasciitis which may be necrotic and spread very rapidly distally and proxi mally form the affected joint.

Other sites of localisation
Like most other sys temic streptococcal in fections, there may also be localisa tion in the heart valves,
myocardium, meninges and iris. Of these sites, the myocardium is most frequently in fected although in
the 1930s there was localisa tion in the heart valves in 25% of lambs with strepto coccal arthritis
(Blakemore and others, 1941).

The umbilicus
Most lambs with strepto coccal arthritis do not have ob vious omphalitis (na vel ill). However, in the major ity, either the um bilical vessels were in fected or were severely in filtrated with neutrophils on
histological exam ination. In these an imals it is highly likely that the navel and umbilical ves sels were the
por tal of in fection. In a minority of affected lambs, however, there was neither bacte riolog ical nor
histological evidence of an ascending in fection of the um bilical ves sels and it is likely that in these an i mals in fection was by an other, unknown, route.

Treatment, prevention and control
Treatment is by parentral adminis tra tion of antibacterials. The drug of choice is prob ably penicillin G
which should be given for ten days to elim inate in fection from joints as some strains of the causal strepto coccus are resistant to tetracyclines. Re sponse is largely dependent on the dura tion and degree of
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in flamma tory changes in the joint capsule and in bone and lambs rarely make a full recov ery. However,
many treated animals even tually reach slaugh ter weight, though usually many weeks af ter un af fected
lambs.
At present there are no satis factory means of preventing strepto coccal ar thritis and con trol will not be
pos sible until the factors which predis pose lambs to the dis ease are known. Some measures, while not
guaran teeing freedom from disease, should be im plemented in an outbreak. The na vel should be dipped
in dis infectant as soon as possible after birth and again after the lamb has been licked dry. Tincture of iodine is widely used and is proba bly the disin fectant of choice but care must be taken to en sure that the
dip cup is kept free of or ganic ma te rial and disinfectant reg ularly re placed if the cup itself is not to become a means of spread of in fection. If stom ach tubes are used reg ularly for the ad min is tra tion of
colostrum, they should be disin fected be tween lambs.
Lambing pens are a po ten tial site of build up of in fection and they should be cleaned, dis in fected and
well strawed to reduce the likelihood of trans fer of in fection between succes sive ewes and lambs. Most
affected flocks have a high stock ing density of ewes in lamb ing sheds or paddocks and it should be reduced where streptococcal arthritis re curs year after year.
In some re gards the dis ease lends it self to control by vaccina tion of the ewe and pas sive transfer of
colostral an tibody to its lamb. Whether this will be a practical proposition in future will require research
into the an tigenic com ponents of the causal strepto coccus and into the de gree of protection elicited by
antibody to these antigens.
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