
HAE~vIORRHAGJC SEPTICAEMIA IN S?. 

Background information 
·rhe _Repubhc nf Sr1 L.anka !s an island situared ·\vithin tht~ truph.'.S ·)c'. WCf:L the Notth12rn 

Latitudes ;:/=- ~)5, and gc 5(/ and ~"he Eastern Longitudes 79~ 12' and 8° 51 · J'he island covers an area 
o.i' 65J)00 sq. l\}vl (25/)22 sq. rni1cs!. V\'ith a rnaxin1un1 .Nurrh Sourh length uf 435 K;.1(2701ni1cs) a11<l 
an E:1st Vv' esr v.-idtb ol 2:1.:1 Ki\1 ( 1,-lO nines)_ It has a rnountainous area, rising to a peak ol' 2500 lv1 
(82KO ft) in the South Centra1 region. surrounded by plains. narrovv in the \Vr0 stc-n1l Southern and 
Eastern arr•Js, but v;idt·ning into a \'ast expanse in the North of tht· n1ountains. 

l 'F 
tor every 3UP fl rise ~n ele,~cuiun to g·l\~e a !dV/ tc1nperature rangf of D:J'-:•F to:,··)'· F ;n the.' hlH:·) and 
1nid-cotu1try~. 

1'he island's annual rdinfall varies frG1E 1000 nun (40") approxirnately ia r.be driest :plains to 
5000 n1n1 (20(r) in the souch-,vestern s!opt't~, Its rainfall is dependent rr1ainly on the t1NG n1ons\Jons, 
the South West Monsoon from mid-Aprii to September, and Lhe North £;1st Monsuon irom 
November to _'.\fard-1. The dry ,wne receives rainfall only during the North East Monsoon, while the 
wet zone receives rainfall during both monsoons. 

l)n the bas1s of the rainfall and elevation, and fro1n the standpoint of the cattle industry 7 fk: 
country n1ay be broadly divided into different agru-clirnatic zones, The types of cattle reared and 
the management practices vary with the different zones and are indicated in Table L 

Sri Lanka has a total cattle population of 1.1 million and a buffalo population d 0.4 miil.ion, 
approximately. 

ln the cooler climes of the hill country, high yidding exotic breeds of catrle, such as the 
Friesian, Ayreshire, Jersey and Shorthorn are reared. Each farn1er will owD only a few animals and 
these are reared under a zero grazing system, when' grass is cut and fed, 

In the inrennediate areas a fe\v exotic :tni1nals are still found but the \rast rnajority cf anirnals 
are crosses between the exotic breeds and the zebu or indigenous cattle. This area also harbours a 
sizeable buffalo population. Here too, the animals are either stall fed, or managed under a limited 
grazing system such as in the coconut plantations in the vVestern coai'tal plains where the animals 
are tethered under the coconut palms for grazing by day and are housed by night 

In the dry zone large herds of cattle and buffaloes are collectively grazed on natural pasture, 
parklands and on tank and river beds. Some animals may be paddocked at night, These animals 
provide a source of draught power for ploughing the rice fields and also serve as a source of beef. In 
areas where a marketing facility exists the cows may be milked. 

The incidence of haemorrhagic septicaemia (HS) was conclusively established for the first time 
in 1955 when a major epizootic broke out, killing thousands of cattle and buffaloes. Since that time. 
a definite pattern has been established in the incidence and distribution of the disease in the 
country. 

The highest incidence of the disease is in the low country dry zone. In these areas the disease is 
enzootic and outbreaks occur regularly. In the dry zone of the hills and the mid-country and in the 
luw country wet zone, sporadic outbreaks occur from time to time. Except in a few localised areas 
the disease is not enzootic. In the hill country wet zone haemorrhagic septicaemia has occurred only 
exceptionally and this area is generally considered to be free of this disease. Fig. 1 illustrates 
broadly the low, moderate and high incidence areas in Sri Lanka. 

• Veterinary Resc,arch Officer, Veterinary Research institute, Dept. of Animal Production & Health,Peradeniya, 
Sri Lanka. 
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Fig. I Haemorrhagic septicaemia incidence in Sri Lanka 

The causative organism 
During the epizootic in 1955, the causative organism was identified as Pasteurella multocida 

Roberts type 1. B) In 1968 in an investigation carried out in an abattoir where cattle from the dry 
zone are siaughtered, 45 isolations of P. multocida were made from the nasopharynx of clinically 
normal cattle. 

Of these, 4~-l were found to be of serotype 6:B or the Asian type 1,whilst two isolates were found 
to belong to serotype 11:B or the .Australian type 1 '°). 

In 1974, a detailed study was made of 50 strains of P. multocida associated with outbreaks of 
haemorrhagic septicaemia and collected over a period of 10 years. In this study, it was found that 
the isolates were biochemically and serologically uniform and belonged to serotype 6:B. 1 ' 

Clinical signs 
In a typical outbreak of haemorrhagic septicaemia, the first reports are those of animals being 

found dead without any previously observed symptoms. Other affected animals will first show a rise 
of temperature. This is followed by a swelling under the jaw, gradually spreading to the brisket 
region and occasionally down the fore limbs, with a resultant lameness. There is profuse salivation 
and a nasal discharge. In the next stage respiratory distress becomes evident with laboured 
breathing. The body temperature may drop to sub-normal levels. Finally the animal will fall on its 
side and die. The course of the disease may range from a few hours to about two days. 
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the bu.ffain is rnore susceptible than can.L}. -~n Ji~<,:,'.-~_-,t::'. iii lJul-

f:aloes and :26 i:·1 cattle. the 111ern1 \Vas found to he 39 }:0t>.-· cent fur b~rfftdc 
for cattle .. In the highly enzoot1.c '.Jrc.t1.s t.bc dry zone. v/hr?re disease break~-; , the 
1norbiditv rate is lo~'. It has also been, ibt:-'~l'\.'C~d that in such 01_1-tbrf:t-1ks the anitrrtt~ tt:at d_i(~ ?.re the 

henJs 
\vhere the dist.:<:1se broke out aftt~r 21. 

older anin1als. 11igbest 1.:vhen :-}u_;_}:ii.·:.:'itks occu.: in ·non-e:nzootic areas. ;1nc1 

deaths occur in a.ll agf group~;. 1"ab1e 2 shn\1/:~ tht: rc:tati -~2ttle and buffalot:s. and 
Table 3 illustrates the relative rnorbidity in buff;dJY:)s~ 

Table 2 i\iorbidJty pnth~n1s du.e to h;::.ernorrhagic septicaen1fa in buffaloes and <:attle 

Buffalo 

Cattle 

No. of herds 

36 

26 
.20 

20 

Herd size 

Ivfax. 

170 

Mea::1 

52 

f\fin. 

08 il2 

so 

"f:tble 3 \,-{urbidity due to .haemonhag~.c s,:ptk-aunia an1ong buffaloes in 
f:.nzootic and non-enzootic area'.; 

E:1zootic areas 

Non-Enzoo1ic meas 

-t~o. of herds 

24 

Min, 

08 

24 

Max. 

64 

88,8 

29.5 

59 

39 

16 



Some epizootiological aspects 
l Transmission of the disease 

The HS causing Pasteurellae do not surviYe outside the animal body for long periods. They are 
highly susceptible to drying and heat. Thus, fairly close contact with iniected animals or infr,cted 
pasture, bedding etc., is necessary for the spread of the disease. In Sri Lanka there is considerable 
evidence to indicate that rivers, tanks, irrigation channels and ,vaterways are important sources of 
infection, ,vhen contaminated with virulent organisms from sick animals and carcasses. 

2 Seasonal incidence and distribution of the disease 
In the enzootic areas of the dry zone a definite seasonal incidence ba,; been established. Most 

epizootics occur during the end of the drought period or with the first monsoon rains. Un1cxpected 
showers of rain due to depressions that occur during the dry season also precipitate the disease. The 
movement of animals that takes piace during the rainy season, contributes largely to the spread of 
the disease. Large herds of cattle and buffalo that normally graze along the banks of the riYers, are 
driven to highland areas during the rainy season, on account of the floods. There is also a con•· 
siderable movement of animals on account of their use in ploughing the rice fields during the rainy 
season. At the end of the drought season the animals are in the lowest phase of nutrition. \Vith the 
onset of the rains the animals in an already debilitated condition. besides being exposed to in­
clement weather conditions are also worked in the rice fields. All these events impose a con­
siderable stress on the animals and thereby help to precipitate the disease. 

It is difficult to explain fully why the disease is enzootic in the dry zone only and not in the hill 
country of Sri Lanka. There is, however, much room for speculation in this regard. The climatic 
conditions in the hill country are more uniform throughout the year and not subject to such ex· 
tremes of wet and dry weather as in the dry zone. Also there is very little movement of animals. 
Most animals are stall fed or graze in localised areas. The mixing of large herds in common grazing 
land as in the dry zone does not occuL It is interesting to note that in the Jaffna peninsula situated in 
the Northern extremity of the island which has a dry zone climate but where the husbandry prac­
tices are more like those of the hill country, the incidence of HS is considerably low. It is also 
noteworthy that most hill country areas have only a few or no buffaloes at all. 

8 Naturally acquired immunity to haemorrhagic septicaemia 
It has been found that a certain proportion of cattle and buffaloes in Sri Lanka are naturally 

immune to HS. The incidence of such animals is high in enzootic areas and low or absent in the hill 
country. Within an enzootic area its incidence varies from one herd to another and even in the same 
herd from time to time. This feature is illustrated in Table 4. 

In a State-owned buffalo farm during a period when there was a high incidence of HS and 
pneumonic pasteurellosis caused by the HS organism (P. multocida, serotype 6:B), 70 percent of 50 
buffalo calves that ,vere left unvaccinated against HS, and survived up to 16 months of age were 
naturally immune. In the same farm during the following year when the incidence of the disease was 
controlled by a more effective vaccination programme, none out of the 50 buffalo calves that were 
left unvaccinated became naturally immune at the same age. The information presented in Table 4 
also indicates that the incidence of naturally acquired immunity is higher in older animals, than in 
young calves. 

All these findings point to a relationship between recent incidence of disease and naturally 
acquired immunity. An outbreak of HS that occurred in an organised buffalo farm afforded an 
excellent opportunity to study this phenomenon in greater detail. During this epizootic a group of 
young calves 4 to 6 months of age were left unvaccinated and housed in the same shed as the 
diseased animals. About a third of the animals died of HS. Of the balance approximately 80 percent 
of the animals developed high indirect haemagglutination titres against HS 3 to 4 weeks after 
exposure, rising to a peak at three months (1 in 320 to 1 in 640) and then declining to very low levels 
at six months. They, however, continued to show mouse protective antibody in their sera. Eight 
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4 Carrier statu:, 
It is generally beiieved that when a fresh outbreak u,· disease ocs:ut aft.fl d 

' i.--' 

interval the 
carrier animal is the source of the (nganisrns--hence the irnpc~rr~1:'.'..Ce c,f the ca1.r)er in the 

brought for slaughter a c:arrier rate of i [i per cent was recorded. 10 ) In another study in Sn Lanka 
yet in progress n. it was observed that the carrier rate is high in herd,, ·Ni th a :·ecent incidencf' of! IS. 
whereas in herds ·which have been free of disease• for sonw time ~Try le;.· or no carriers are 
detected. Thus. in a herd during the period following an ,mt break of disease the1·tc is both a high 
incidence of na!ura11y immune ani1na1s and a high incidence of carrier::s\ 

Control of haemon-hagic septicaemia 
1 Vaccines 

_Haemorrhagic septica.e1:ni<t is controlled by vaccination. In Sri Larik.a t 1·:v(1 t vpe:; oi \-accines rire 
t1sed. T'hese :-!re the ahPTl p::·'ecipitated \~accine and the oil-adjuvant. vaccinf Field ,lsohites of P. 

c,_1nfirn1ed hy serotyping arr used in the ·vaccine producti.on. lJsing a 
highly nutrient bt·oth r:H_"diu111 and aeration ;echniqUL'S. dense cu]rur,~s. <~r,··:· produced in vortex tanks. 
Forrnalin is u:;cd to inactivate the bacteria and either rhc appropriatt :11nc··unr (;f 3itnr1 is added or an 
emulsion rnacle usin~{ a fr1lneral oi1 and }ano]ine. 1'he vaccine is st.ar;dardjsed so tiLs.t each dofe Crf 
vaccine cont~lins :~.5 rng bacteria by dr~./ ',Yeight. 

Extensive field trials carrit'·d out in Sri L-anka have sho\vn tl-:at 2i .3hC'.t of the alun1 
precipitated vaccine protects cattle anJ buffaloes tor '.1 - 4 months only. l 'nder ,,innlar conditions the 
oil-adjuvant vaccine gave rnmp],,te protection for 15 months and partial prot<xtion for np to 9 
months. It waa also found that bt,fi;:ilo calves under :3-1 /2 mom he, of ac:,.· responded puorly to vac­
cinations;. 

Some ve;erinarians and varcinators howe, er. prefer the ah1c1, •:a,·cme. sin,:e r}iis vaccme i;; 



2 Vaccination programmes 
1~\YO types {Jf vaccination progrannnes are practiced Yiz~ routine- proph;1lactic, vr~ccia~nion :\:-id 

barrier ,·accinations in and around outbreak areas. 

1) Routine prophylactic vaccination 
About 80 percent of the cattle and buffalo population of Sri Lanka live in areas where the 

risk of haemorrhagic septicaemia justifiu, a routine. prophylactic vaccinatio11 programme. ln 
these vaccination programmes, the oil-adjuvant vaccine is administered annually. Whilst such ;a 

vaccination programme is sufficient to immunize adult cattle and huffalne,, .. annual vaccination 
is insufficient rn immunize young calves. This became very evident when HS broke out in two 
organised buffalo farn1s, wbere annual vaccination viith oil·adju-vant -•./,;.iccuit· ,vas practiced. 
Table V gives an analysis of the mortality on an age basis. The maximum mortality wa:, seen i'., 
the 6-to-8-month age group. 

Table 5 Age distribution of deaths due to haemonlrngic ~,·pti::arnii?. 

AgE' Group in 

Months 

0 _,, ) 
,) 

3 -- 6 

6 ·- t2 . , 
1~ 18 

18 24 

2 - 4 yrs. 

over 4 yrs. 

Deaths in 
Farm A* 

0 

3.8 

27.5 

41.0 

19.2 

0.7 

0 

,,; Deaths 

0 

u 
12 8 

8.8 

2.l 

1.9 

() 

* The tnonaJity in each :1g0 group \\'as calculated as a per,:entage nf thx 
number at risk in that age group. 

The same study also indicated that 91.4 per cent and 84.2 per cent of the total deaths in the two 
farms, respectively, were among animals that had received a single shot of vaccine on reaching 
the age of 4 months and were nearly reaching the age of 16 months at which the next vac· 
cination was due. 3 i 

To overcome this problem we now recommend primary vaccination at 4 months followed 
by booster ,·accinations at 6-7 months and at one year. This we believe, will provide adequate 
cover for young calves and annual vaccination will suffice thereafter. 

2) Barrier vaccinations 
It is also recommended that irrespective of the previous vaccmation history all cattle and 

buffaloes in and around areas in which the disease has broken out be vacrinated as soon as the 
incidence of disease is reported. It is generally observed that the number of deaths declines 
markedly within 4 to 5 days of such vaccination. 

In addition to the vaccination of the immediate in-contact animals in infected areas, a 
barrier vaccination programme is carried out round such an area. This vaccination together 
with restriction of the movement of animals in and out of the infected area belps to contain anrl 
thereby control the disease. 
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3 Practical difficulties encountered in vaccination programmes 
1'he attitude of the Yillagers to vaccination is an i1nportant conside~:ari'->n. 'fhe cc>operation 

extended by the average villager to a routine prophylactic vaccination prcgram;nc a::; lirmt..''(t [n the 
face of an uuthreak, on the other hand. livestock ovv'ntTS enthusiasticaH:/ pre~::.i?r,t rhfir anirnals for 
vaccination. 

Most dry zone animals are accessible, even to ~he owner, only durirw ti:e culLivalion s,:w,cn,, 
,vhen the anirnals are used for draught purposes, l)uring other tirnes of the yt~ar they are n1erely let 
loose for fn,e grazing and unless the owners make a special effort to rcund ci"Jt'm up, ,He Pot 
within reach of the vaccinators. 

Restraint of individual animals. particularly buffaloes, is also " prnblem. As a resulr, rmrny 
anirnals get left out when vaccinating. 

As a result of the above constraints, taking the number of recorded vaccinations as a per­
centage of the cattle population. the vaccination coverage is under 50 per cent. Since in l)rgani~ed 
farms several vaccinations are done on each animal annually, the actual coverage may be only in the 
region of LlO per cent. 

Since, free grazing animals cannot be rounded up for a rigid vaccimition piogramme as outline-.'. 
abon:, ,vhere primary and booster vaccinations are made in the first year of life. young calw:s 2llso 
receive only one annual vaccination and such incompletely protected animals r-1av dit: in outbreaks 
of disease. Such deaths in vaccinated animals discourage mvners from presenting their animals for 
vaccination thereafter. 

All these problems point to the need for a vacci:1e that ·will confer a minimum ,1[ one year 
reliable immunity and which is easy ro transport. store and adminisrer 1,nder thl' ,:ondi!:icms 
pre,:ailing in the enzootic areas. 

4 Research into new vaccines 
Many other adjuvants have been us,:d in other countries on an expt'rimental hasis but none 

have been established as superior to the oil adjuvant vaccine. 
The observation made in Sri Lanka, that, on exposure to infectior1 ,nth virnicr:i. live bact,,ria. 

some animals deveioped a level of immuniiy not attainable by vaccination wirh rhe killed vaccines. 
gave rise ta the belief that a live vaccine may confer better immunity than the forrnalin killed 
vaccines. The superiority of the live Pasteurella vaccines over killed ones in fowl cholera h,,s :ibn 
been established. 

5 Recent work on live HS vaccines 
Recently a streptomycin-dependent mutant was developed from a type B strain of P. multodda 

of Egyptian origin. 9) This mutant was found to protect mice against challenge with type B 
Pasteurellae causing HS. Subsequently a number of streptomycin-dependent mutants were 
produced from type B strains isolated in Sri Lanka. •J Field trials on immunizing cattle and buffaloes 
using one of these mutants are in progress. Immunity has been successfully induced without the 
risk of disease. 6 ; The duration of immunity is now being investigated. 

Investigations are also being done using atypical Pasteurella cultures which are incapable of 
producing disease, but are sufficiently immunogenic. One such culture which has given promising 
results in preliminary investigations is P. multocida, A TCC 19427. Further work with this organism 
is in progress. 

The ideal strain for use in a live vaccine would be one which is totally avirulent, hut possesses 
all the antigenic components of the naturally occurring strain. It should be able to multiply suf 
ficiently within the animal body so as to provide an adequate immune response, when inoculated in 
relatively small numbers. If a suitable mutant could be found which could immunize cattle and 
buffaloes in doses of 106 viable organisms, it is estimated that one 5 litre batch of vaccine would be 
sufficient to produce the same number of doses as the quantity of oil-adjuvant and alum precipitated 
vaccine presently produced in Sri Lanka annually, by growing weekly batches of dense cultures all 
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inhalation. 
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However, we have found that following an outbreak of HS, among the ,,,uviving an,r,1;,;,c ;mmunity 
status is very high. \Ve have also found independenr1y that in sin1ilar the ,.:c rder status 
was high. The two different studies have not been made in the same animals. 

Gatapia S.L (Philippines): It appears from tiw discussion that c::;,.x-in,Jtion _:,g;1inst BS with 
alum precipitated or with oil-adju\'ant vaccines affords a short immunit·,. Tiicrefrn·e. mon: emphasis 
should be placed on vaccination with live vaccine. You also mentiom::i o,a1 is of longer 
duration in naturally infected calves. Do you have any experience wi:h th w,e of ,inti-:0 era in high 
risk areas, particulariy in the case of young animals? Subsequently, liYe vaccine applic3.tion should 
be recommended. 

Answe:r: In Sri Lanka ,ve have no experience with the use of iwper-immur:e :,erum either 
prophylactically or therapeutically. I believe that the use of such serum would be' of very little: 
practical value in the field. In situations where the disease can be deteC'ted early enough, antibiotic 
treatment is preferable. The problem is that the cnurse of the disease is so short tha: thue i:q nc, 
time usually for any treatment. 

Gupta B.K. (India) Comment: In India. we have used anti-scra for therape,1tic pwpuse. 
during the pbase of an outbreak only, for immediate protection. Thereafter, we vaccinate the 
animals. 
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