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A SL\tBEH of epi:-~ootics i n domp,;(j<.; a ni ma L; ('a.use(1 by L oefH e r,;­
BoctPrium tyjl lt l -11/.UI"i'llm., con ta tn ing both fa ctors rv and y ' havP 
been described hy H ennin g- (1H3U). In t he descri}Jtion given hen-• 
1\ e have 1·on fin ed oursPh es mainly to th e :;tudy of strains of t y;,hi­
murium b('king factor Y. These "·er e ohtaitw1l hom outbrea ks of 
pa t at,vphotd in -pig·eotb , horses anu ca tt le . 

A . L'I(;]·:oss . 

'l'hreP epi:-~ooti<· s ha1·e been inYest ig <t ted . Since Moore's (1895) 
del:lcr iption of a SPptic;~ e mie disease ill pigeon" 1lue to a baeill us of 
t h e hog cholera group several out breaks of sa l.mon ell a i n fection havP 
been recorded in these birds. In m ost of t h e epizootics the d isease 
11·a s a paratyphoid i n fection fJer se, but i n t lH' outbrea ks described 
by Zingle (191-±) ;!Ud rash an d Doan (19:_H) the hurl ~ was inYad ed 
];,- a ~almonel l a and the infet·tion o<-c1tiTPd und er certain ad verse 
I'OJl(lition s lik e pig·pon-pox or ;d lPgN1 m yPl oi1l hy pe rpl asia of t hP 
bone- tnaJTO\Y . Tn Ho lbnd , n Pibnt a (1!!2:-)) and Sahaya an<l \ Villem s 
(1927) re('orcled t-l1 P ;wut·e form of ih P d i ;:;ea~e in Young birds an d 
1he du·onic form in a<lult;:; . Tn Ue n lt a u y, H e('k :~ n cl M eyer (HJ27 ) 
atHl Be('k (1929) des(']'ibed out breaks of typhi -111111· /vm in adult as 
1\·el.l a s ~oung bi rds, while B 0rge (]!:!:!!) ) r eganle <l thi s o rgani slll 
a .-; t h e most important. cause o f (li sease in p ig·eon s . ln America. 
Beaudette ( 1!:1:26), Emlll el ( l 92U) . .Tunghe r r and Wil\'ox ( L9 ;~4) ;1nd 
Ed11-;1J'Cls (1!) :~ :), 1!):18 ) ;ill in wst igated <~ selJt ienelll te disease i n 
pigeon s in whi ch fJJJ!hi-nllu-ium " ·as in cr tmin ated as t h e ca use. Al l 
pigeo n stra in .-; ~t u<li N1 ll\- Erh ·a.rd R \Y e rr ~h0\1'11 io lw lacking· in 
factor Y. I n nws t (·o un t ri es parat~· ph oid is gener;d ly r egan1Pd as 
one of t h e m ost serious d iseases of p igeon s . 

Outbreaks of food poisoning in man h ave been t raced to foo dstuff;; 
del'l vecl from pig·eons affrcte<1 ,1-i th para typhoid. Cl aren burg anr1 
Dorni ckx (19:\2) described an Ppid r mi c involving 20 persons i n a 
hosp ita l at t h f' Hagu e. T h e source of infection waR prove(] to h(l 
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pudding containing as an ingredient pigeon egg~. The outstanding 
symptoms were fever , diarrhoea, vomiting and gastro-ente ritis. 
Typhi-m1trium was obtained from the blood , fae(·es nod urin e of the 
pa tients as well as from the pucl(ling. 'l'he eggs were ohtaine(1 from 
pigeon::; iufec:te(l with par atyphoid an<l I)J!' l, i-llnni um IYa:> actually 
isolated from some of t he suspected eg-gs. 

Outlneak 1. 
II istory . 

ln Aug ust, 19:~8 , one of us (D .H .) autopsied t hree Yalu ahle 
Orienta l l<'rills brought to the laboratory by t he owner , Dr. L. V. 
P earson , f rom Durban for investigation. About two hundred birds 
wer e kept by him in well-const ructed loft ;; IYi th concrete floors, while 
t he floors of the adjoining lofts were \'over t>d with dritr sand. 'l'he 
pigeons were Yaluecl at about "£300 ancJ approximately as Jllll('h 

had been spent on the housing. 

The pigeon s, composed of difft>retd breeds, were bou g h t mw•tly 
from a local dealer; some of these were imported from th e _East 
a nd had previously g-iwn negative slide agglutination tests wi th 
gallinarum; oth ers were impor ted from leading fanciers in J.:ngl and. 
'l'he first deaths occurred in January, 1938, when 1u birds dieJ 
within a few days. D ea th was usually very rapid-some pigeom 
th a t appeared normal the day before were found dead the followin g 
morning; others frequently developed symptoms of vomiting- anrl 
di arrhoea whieh lasted for a fe ,,· clays before the hirds died . P oison­
in g was suspected so th at a eomplete ch ange was made in the food, 
water and feeding u tensils. After a few mor e deaths t he mor talit.v 
(:ease(l. In :Ni an :h , however, some fanr:y pig-eon s were bo ugh t and 
placed in the loft ; "it hin three cla y~ ou e (lied suddenly and three 
developed diarrhoea . 'l'wo of the la tter died and one r ecovered. 

In May a number of pigeon s were impor ted hum Englan d and 
mixed with some valuable birds bought locally . Within a few days 
fo ur of th ese birds had contracted a severe dia rrhoea, f rom which 
all died. P eriodical outbreaks occmTecl until }1areh , 1939, when 
this paper was writ ten. In all abou t eighty pigeons h ave rlied 
from t he disease and twenty carriers h ave been detected by mean s 
of blood t esting . Som e of the latter were birds imported f r om 
E n gland and in one case a reactor was detected on i ts arrival in 
Sou th Africa. 'l'his proves t hat the infec tion was p icked up in 
England and that ihe disease also exists i n E ngland . 

The disease was usually ch aracterised by i ts sudden onset an d 
rapid ending. Several pigeons developed a green diar r hoea 11·hich 
generally lasted for a few days befor e d ea th occurred . A fe w 
li nger ed for two weeks or longer and became extremely !'macia ted. 
In some eases ar thritis and swell.ing of t he joints developed , leadin g­
to lameness and dropped wing ; occasionally there were indications 
of serious nervous disturbances, like twi stin g of the head, twi tclung­
of the n eck and incoordination of movemen ts . Only t wo of th(• 
sick bir ds recovered ; t h e one was destroyed before its serum could 
be tested , while t he other one proved to he reac tor . 
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'.l' lte follo,,·ing· iu!en·~t ing ohst>nulion~ han· ],pt·n 111adt> duri ng 
Dr. Peur~on·~ outbreak . 

(1) l . a~t year l h. J'ea r~on imported fro nt J<.: J1gbud :m Uri eutal 
Frill lwn tHi11g X o . :2():)0) ,,·hich ha<l to he d t'~troypr] ~hortly aft eJ 
ib a1rin1l o11·ing to a brokPJI Jpg- :nH I ,,·ing·. 1\pfon· it wa~ killecl. 
hoii'P\·e ,·, an egg 1\':t ~ laid. ), llonwr lwn (Hi11g· .i\o. 078) i.hat 11·as 
u~ed as Ju~l<'r p :11·eut. lt::llc·Jwcl th e <'g'g and rt':ll'Pd lh P young J•ig·P,JI 
rlt'riYed fro111 the egg. L -der this youllg· t)ri l'ntal F rill (Ring. :\ o. 
SAP.\. 13:-) ) ,,.,b tt·;;h•cl an d found to lw a re:11·tor. .)u,;t ]ll 'E'Yiou~ly i.llP 
hen (1\o . :n8) had h:ih-hed and re:1 rerl Pig ht of hPr tll\'11 ~qu ah.; 
,,·hi('h remaint>d lw:dl hy :1nd prm·ed .(o bP non-rt>a('(Ol'ti 011 l"·o 
~w·t·l'~:>iYe te~ts . 

The he11 (Hing ~ o. J IK) p1 o1·Pd to ],p :1 <·arner :1 Her rearing 
Ll:) . Latl'r it wa.' tJps(To\·P<l a 11d fo11nd to ~ uner fm1 11 oophoriti.; . 
Typf,/-llllirt/1111 11· :1~ i~ol:lte~l ho111 tl1e :dlPl'lecl o1·ary. 

(:2 ) .-\11 imported ll a ldh e:l<l ' l'uml,h•r (H ing Xo. :21 1-±) ad<• d a,; 
lo~ I<·J · p:il't'll t (" t 11·o ( )J·iFIII :il !•'r i ll ~q u a h.;. Sht· lt:o i<-lt\'d :111d It <tl't ·<l 
thE' Ill until !Itt·.' · \\ 'E'It' :1buut :l ll·<·eks .o ld , '"hen c; h<' died from para­
ty phoid. ()JI E' ot tb e S<)ll:lbs :dso dit><l hom parah·phoid wlwn ahont 
G l"<~ l'k s ol.d. TltP oihPr .\·onng- pig-t•on t H ing \o. J;l()) \1':\~ !t•st• ·d 
a .' ~non a~ it 11·a .< old Pnough to lw hiPd :111d JHO\·t·cl to lw HPga t iHl 
for one tt·~t. )(~ fatltE'r tHin g .:\o. ltJ·FJ ) \1' :1~ l'ound tube a non­
reador during hn1 lt'~t :; , " ·hile itt; moihE'r (H ing· So. :!OOG), although 
g·i,·ing- a neg:1tin• l't•a<·tion at tlte fir~t te~t . proYP<l to lw pos i(i,·e 
suh:;eqtwntl~· . 

t:{) A )Jag-pit• •o<·k ( Hin.!.!.· \'o. :{.ftlt j) :I tid lu•n <Hing Xo. :1-t:!tl i 
" ···re ll:li]'(·d 11 1 I!):)S . Tilt• ht' ll di.Pd from paratyphoid feYer iu 
1-'e hruaJ\'. ]!J:l!J. Th e l'o<·k 11·as te:;tPd t11·i('(•: t hf' firs t (t•,;(, in 
Feln·uar:,-. \\ ' ;J~ negcll i\·p hut :1 . .;uh,;eq nE'ni on e in }lar('h "· ::~ ~ positiYe . 

(-±) A c·oupl t> of i111poriPd S ;tddl,·-loa•·k '1'111nltle r:; , of' 11 hif'i1 oul .1· 
tlw ('Or·]; ( !{in~: \'o. 7:\.f ) \l':l:i :1 re:~t·tlll'. fir .'-t pToclu('ecl h1·o squ ::th'­
(Ring· Xo.-< . S.-\.1'.\ ]:l() :mel S:\1'~\ ]:]7 ) h"th of' 11·hich I'P<I('tt, <l. T hP 
one, a nwlt> t \'o. JTi J. ,,.:1,; ,; lnngldl'l'l'd !,ut l' ultul·<·,; maciP fro ltl 
thc• intt-'1'11:11 oq.rans :1nrl int est iua l <"<!lll<'lil~ L1i led to \· ic•ld /.IJfi /,/­
IIWrtl/111. th P ti t n· of tht> ,.;('1'1111<1 IJIIE' ( .:'\o. ] :l(i ) 11·:h appan•11tl~· go ing· 
d01n1 :111d th•· loird \1';1..; h<'ing ];t•pt ulldt·t· oh.;P J.,·,J(i on. r\ ,; :1 rp,.;ult of 
the· Se l'cJJJd mating t11·o JlloJ·p t•gg-s ll'f'l·e laid and h:ildH·d; onf' of 
ih<' sqn:1h.; di Pcl in it ,; ,;h PJ! :l llCl thP oihE'r (Hing '\o. S.\P"\ IF> ! 
]ll'on•cl to lw :1 re:u·tor ( tii n · I : ltJO) . .\ ,.; tlw dea<l ,;qu:lh 11·as no t 
availahiP for ,;lud,v , <"1tltures \'Oil lcl not he m :Hl f' :1n<l thP r au f< f' of 
<l E' :ilh H'lll<lilll'<l llnJll'll\'t'l1. 

I 11 :<olli e ca:-;es Dr. l' t> ar,;ou had ltwkPd in l ltL•i r ue:; t-box es, 11·i.t h 
the ir non- reacting m a tes . hi nl s that ~ uh~equently Jll'OYPd to lw 
readoTs ,,·itbout infedi t1 g- tl~t• former. Tltere ~~ - ~~" no (•,· itl en c<> . ho\1-
eYer , that i hP hinL \\'E'I '<' .; ]wd<ling- thE' haderi:1. 

There i~ I)() doubt that t lw disea~e has bf'en ];ppt o·oino· Ull ti lE' 
1n·emi ses h.1· a Jlltmlwr of apparently health~· pig-eon s that· ~t'mainP <l 
carrier s . Hy nwau s of ;;e,olog-i('al tests performed by us at differ en t 
oeeaswn<: t11· E' n t~· J'f'adors \l' t't'e deledecl among hirds that appt'arecl 
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t1uite normal and healthy; hom the organs of wme of the~t>, l.tJ[JIU­
mu.riwrn has been isolated . It is thought that the infedion was 
introduced by a pigeon imported from the East ~•nrl bought from n 
l.ocal dealer in ])urbnu bY Dr. Pearson . At the time of its intro­
du ction t his binl was suffe ring f rom a form of diarrhoea. but as it 
was not aYailable for examination at· th e time of the investigalion 
neither serological no1· cultural tests l·ould be performed. 

Autopsy of affected birds reVealed extensive intestinal catarrh , 
s welling of the spleen and liver, necmtic nodules in t he liver and 
lungs, oophoritis and chronic (purulent) arthritis. A pure cul.ture 
of a Gram-negative, non-lactose fermenting bacterium was isolated 
from t he h eart-blood and spleen of cliseased birds, and studied by 
o ne of us (::YI. vV. H.) for its a ntigenic strurture . T he orga nism 
(labelled culture 548) was found to be motile and diphasic; it was 
readily agglutinated by " 0 " sera of group B of the Kauffmann­
vVhite sch em a, by typh£-muri u1n type serum and by group ser a. 
}firror absorption tests showed that typhi-m.ur-£11m completely 
e xha usted t he agglutinins hom 548 serum , but that culture 548, 
although reuwving all the type and g-roup agglutinin s from typhi­
nwr-i11m serum , merely reduced its " 0 " titre from 800 to 400. 
Moreover, t yz)hi-IJI111" i'll1n Yar. Copen hagen completely exhausted 548 
serum and eulture 048 r emoved all t he agglutinins from typh!i­
mU1'£um var. CozJenhagen serum. The ant igenic structure of culture 
:)48 can be regardecl, therefore, as identical with that of typh1:-
7rwrillm Yar. Copenhagen, which lacks "0" factor Y. 

In order to determine the extent of the infec-tion the owner 
was advised to have his flock tested for earriers . Thick blood smear·s 
were taken from 150 birds and t ested by t he rapid agglutinatiou 
method, using as antigen a thick suspension of culture 548. Seven 
of the slides gave definite fine, granular flocculation. and about ten 
g·ave an indefinite reaction. The owner was a(hised to send th e 
seven reactors to Onderstepoort for further testing. Soon after their 
a rrival t he birds were hl.ed and their sera used for the agglutination 
test (Table I). 

Subsequently all the 1·ema iniug birds wer e tested twire by the 
tube agglutination met hod with the result that a further· numbeT 
(14) of reaetors were detected ; some of thl·se :ne a b o recorded rn 
Table I. 

According to the informa tion recorded in Table I it will he 
noticed that the sera of all ten birds contained exclusiYelv " 0 " 
agglutinins . There was no trace of either type or g-roup ag::;dutinin 
i n the serum of any of the " 0 " reactors at a dilution of 1: 20. 

Nine of t he pig-emli' \YE'r e sln11 g-hte rNl i11H1 autopsi t><l. and 
cultures were m ade f rom the in teuwl organs (h t>art blood, liver, 
peritoneum, spleen , in testine and ovary or testes) of each one. F our 
of t h e birds "ere m ales and five females. One of the former (No . 
496) was affected 'vith chronic arthr it is of t he left hock and two 
s uffere<1 from enlarged testes (Nos . 296 and 2062). bu t no other 
pathological changes could he detected in any of the male birds . 
Cultures made from the pus of the affected joint of one of t he male 
birch (No. 496) and from t he l.iver , spleen , testes and heart-blood 
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of a ll of them n ·m a in ed ~ te r il e . .All ii.1·e of t he females 11·er e altected 
wi lh oophoritis . In aclflition. two 11·er e suite ring from a mild chronic 
pe ritoniti~-; , and one fmm lHlth peritonitis and peric;~rditis . A ll :five 
showed a Yariable alll ouut of swelling- of the spleen. bu t, no appar ent 
abnormality could br detert t>d in the. liYer. H eart-blood . spleen and 
liYer eultures m ade from the fe male,; y ielded no g r owt h , bu t a 
g ram-neg ative, non-lactose fermenting organ i;;m re~Pm bling culture 
548 was obtained f rom the oYarie~ of all fi Ye. A ;; imilar bacterium 
\YU S obtained from a cul t un• madt> from the pe ri ton ea l fiuid of on e 
bird , but not from the }Jeri ton eal Huid of t he ot her four , nor f rom 
the p ericardi a) fluid of the on e affected wi th peric;anliti,;. Culture~; 
made from t he intes tinai eontent~ o·f all nin e pigeon s ~· i elrled only 
ladose-fe rmen tin g- G ram -n eg-atiYe haderia. Tn nll ca se,; the m aterial 
11·as seedecl 0 11 }[arl'onkey'~ bil e -s <~ l t ag-a r in :\[n~on t ull L'~ a,; we ll a,; 
in tetrathion;~ te broth . 

T .IH T. E 

A,qgl11tinatwn /{eactio 11 s of t/, e S eHl of Carrier Pigeo ns. 

~O l' Uil1 of. 

• J•'..,malc Pigc·on N o. -lf>8 .. 

. Fe male Pigeon No. 46:; .. . 
F e male Pigeon No. 488 . .. ... . 
Female Pigeon No. 4!12 ... ... . 
Male Pigeon N o. 490 . ... . ... . 
:\Ialc Pigeon No. 490 .... .... . 
l"ema le Pigeon N o. 49:! .. . . 

\[a le Pigeon No. 2062 .. . . 
.\Ia le Pigeon X o. 1:37 ... . . 
Female Pigeon No . 378 . . 
H.a hbit immunised wit h 548 .. . 

:)48 
~ ~ 0, 

Ant igen. 

zo 

100 
400 
200 
400 
100 
800 

80 
40 
80 

800 

I 

I 

548 
' ·type. , 
Ant igen. 

() 

() 

0 
0 
0 
0 
() 

0 
0 
0 

1280() 

---------

.)48 
" group .. 
.-\nt igt-n . 

() 

0 
0 
0 
(l 

0 
0 

() 

u 
0 

l i -~00 

l{esul t of 
Organ 

Cultures. 

o,·a r y and heart 
blood pos . 

Ontry. pos. 
0 \·ary. pos. 
Ovar·y. pos. 
Negati,·e. 
Negative . 
()\-ary and pe ritoneal 

fluid. pos . 
Xcgati,·e. 
Xega t in'. 
(h ·ary. pos. 

(J = less t hsu 1 : 20 ; pos. = posit ive <·ulturo fro m the o rgan stated , eult urcs from a ll 
ot he r o rgans wing ncgat i,·c; negat iYC = no growth of typhi-murium o l,taincd from a ny 
,,rga.ns examin0<L 

* At •~ s u bsequ.•nt te~t; t he t itre of l'igt·on -~:iS had dro ppt·d to L : 10. 

Alth oug h r ig-eon ,-J-1:8, t he sixth felllale . a b o g·ave a pos it ivP 
I'eaction when a number of hircb 11·e re tested i n OdobN, .1 938 (T a ble 
I ) th e ti tr e of i t;-; ~;erum was so lo11· (1: 20) I hat i t IYas eon,.; ider ed 
advisable to keep i t unde r ob,;ennt ion fo r some ti lll e rnth E' r t ha n kill 
it for t he purpo,.;e of es:unining ib org·an <. 

In April , 1909 , thi o; bird was ag ain ble<l and it~ ' E'J 'UJll te,.; lecl. 
.·'1. defini te ' · () " agglutin a tion 11;1 ~ obtain ed on ly in t he first tube 
i .e . at. a tlilu t ion of 1:10. ThE're \l·a ,.; n o .. H .. agglutinat ion at 
al l and no cli stin d " 0 " agglutination a t I. :20. Approxim a tely 
a 11·eek a ft er the test th e pip:Pon 11· a ~ noti ced ~ic·k , i t appe:trecl lis tlpr;~. 
:uiCl sat huclcll.ed up in u cor ner of ih c-ag-l' 11·i th it ~ fea ther,; rufflpd 
;tnd IY:t s ,.; uih• r ing from dia rrhoea . Th t> E'Ya(· ua tions 11·e1·e d ir ty-g- rey 
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and ~oiled the cloaeal feat hers . The bird refused to eat and died 
after an illn e~s ''"hich lasted about a wee],. The carease was 
autopsied, but :~part from swelling of the liYer and entenhs, n o 
patholog-ieal 1:hang-e,; could be St)ell. Cultures ma<l e from the heart ­
blood , liYc r awl oY<HY yielded a poor g rowth of lyphi-murium, but 
no typh i-111111111111 (·oulrl be found in the m edia see(l ed with intestinal 
contents. Frolll 01·tober , l!.n8, until the time of its death in :May, 
1939, Pigeon ;)..J.S ,,·as kept alone in a l"ag-e atHl did no t come in 
eonta d ''"ith <lll,l" other bird. 

Th e sera of a number of oln·ioush siek birds were tested before 
(Ieath , 11\l t all fa il ed to g-iw .. () " 'agg-lut-inations at dilutions of 
1:20 and oYer . 

Th e six strain s of non-ladose fen n eulin g- ba<.:leria isolated from 
the female binb ,,·m·e ·found to he adiYely m otile and diphasiC'; 
all six stra ins ]Jl"OYed to be i(leutical " ·ith cu lture 048. It is signifi­
cant t hat a ll ,;ix female carrier birds h arhoun)d in t h eir ovaries 
t.yph:i-muri·um nn·. Copenhagen IYhiC'h y ielded cult-ures of actively 
motile hacteriu . " ·hereas i.he ag-gl utinins found in their ;;era wer e 
exclusively of the .. 0 " Ya riety. Onl y six female carriers " ·ere 
examin ed ancl t .vphi-mw·i11m wer e obtained from all six. '' Rabbits 
injecte(l with kil.l ed su spension~ of these ;;trains of t y]Jhi-11iurhn11 
pro(luee<l iu tl1 e ir sera iype, group as well as '· ''0 " ag-g-lutinin .-;. 

This obsen-ation i;; in agreement "·ith i.he finrlings of Pijpel' 
and hi s <· n-workt>rs on typhoid fewr (l'ijper, 1!):)0; Pijper and 
Pulling-er , 1928 : Pij per a nd ( 'ro(·ker , 19:11) . They eon sider tha t 
a <liug n o,;i-; of enteric feYer " hin g-es on the demon stration of ' 0 · 
agglutination .. . SeYen of th e cl1ronic human caniers stu<lied all 
gave a marked and <•xelusiYe " 0 " agglutination in a serum 
<lilution of l: l!J() 1vith a sPnsii.iYe strain (TY 901 ). Two nnnan· 
<"arrier s that ga1·e only · ' 0 " ag-glutina t"ion pro<lure<l " H ;, 
agglutinins after a serie~ of sul1cu tan eous inj edions of typhoirl 
vaccine. They (·on fine t l1 eir sea re h for human r·;lni ers entirely to 
i.he complement -fi xation and ' · () " agglu ti nation (e,;(.~ , co1npletely 
iguorin g· · ·H .. :wglutination. vVeil (19~1.) athihu ted th e do.-;(' 
relatiow;hip het11·een these h 1·o te;;ts to ihe f:Jct thai. romplemen t­
fixation i~ prim arily proYokecl hy " 0 " antig-ens . In p r aclict' 
Dauhentou (1 ~:H) eonfirm ed Pi.iper 's work; by s imply prohibiting· 
a ll A fr ica 11 X a t i Yes \Ti th posi tiYe " 0 " ag-glu ti 114 tion i ests from 
working as cook~ on a gol<lmine he suceeNl ed in consi(lerab1y 
reflnring- the in1·idence of typhoid fpyer. 

Ou tlm?rt·l• fl . 

I h.~ tory. 

This outhren k (Hogers) oec.nnerl in a floek of about 50 Hon1 er 
pig-eons kept in \Yood en lofts ". i th the floors covered with wood 
shavin gs. Attached to tl1e lofts is an aYiar:v of wild birfls, a JHl in 
anoth er loft ahm1t hrent~· _Y:lrds n" ·a)" some fanr~- pigeons are kept. 

* S inr:e going to press . another four females were autopsied and typlti-
1n117"i'ton " ·as isolat<'<l from the onu·y of eaC'h one. 
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The Homers Ita l"f' h een kept in the lHt'tien t loft,_ for about thret· 
years. Apart hom a fe ,,· lo:;ses due to so-calh•rl ··l'ankE'r ·· (probably 
t riehomoni:~ ,; i ,;) no d1·ath :; hllY E' o<TU ITe <1 until October , 1838, when 
fhe young pigeon ,; ,; ucldenly d eveloped uerYou ,; s_l'm ptom :; a ssociated 
IYiih twisting of th e neck and Jall.ing o Yer hal'k ll" al d :i. Tlw clu r at·ion 
of H1 e disea se 11' <1 >' u ,.;ualh· about five day:;, Ont> of t l1 e ,.;i<·k hi rrl>' 
bmug-ht to the l:tborator;· (Allerton ) 11· a ~ auiop:iit'd r1 11d it s lt011·ed 
t lt t! 1ul1o\\'ing l e,; io ns : -S\\·elling o f the spl ee n. t·al:trrh of t lw 
intestine . and easeo us purult'nt ma terial in t he :ill<l l'(':i lwhrPen 
Lh P cen~brum a nd l'e rehP!lum; a Uram -neg:il iYe, non-l ut:iosr' 
fe rme ntin g baderiun1 (( ' uLture oi'G ) 11·as iw lated fto m t hi :s purulent 
material. Thi s org-;tni" lll 11·a s found to hP m oti l1· and dipha :;it· : it 
also fell into gro up H o f th f' K:ndtlllann-\Yhi tf' ~<' h e ma. A. gg·l u ti­
uatio n a nd abso rpti o n tl':ih s hm1·1·d t hat i t n·sPmhlf'd l'Uli un· -->4H 
in eYe ry 1e,; peet; lik e ndt ure ,->4K it lal' ked fal'ior \ ' . :1nd its type 
a nd gmup :ln iigf' ll o; 11·e re i(leutic:d 11·itlt thosl' <•f typ /u·-111111'1.11'111 . 

• \ third uut hrPnl; of t yplti-11111riu111 in fPl'i i"n Ill Jllg-E:·ou;; 
(Piete r,;en ) ,,·as abo st udie<l ll\· us. The bi rd s ,,·e re houg·h t ;d a 
di spersa l ~a l e aud 11ere tn.tn:-q)or ted for several hnndrl:'d miles to 
their ne 11· quade rs 11·hprp the disenst~ hrok t' ou t . .. \ IHll' t' gTo1dh 
of iyjJh i -11/UI'/:11111 (l'ul.tun• (i:2!:l l w:1 s obtained in heart-blood, spleen 
and liTe r l'ultu re:; lll a<le hom >'e l·eral pig-eon,; . Serologi~a l h~st ;; 
perfo rme d in t hf' SH ill € \\' <1,1' <l:i ·for ('tt l t urP ;-)-l i'\ :i hO\\·ed t hat tlw 
bacterium i;; a st rain of i7f tJit i-llll lllllln ,,·hil'h l'ontain s both factors 
[V a nc1 \ ' , c1iite rin g·, thPrefo n·. f ro111 t he org<tni ,;m s iso laif'd in t lw 
h1·o pre1·ious outbreak,; . 

In the t·hree o utbrPak,; :;i udied t he fo lloll.i ll g ,;y 11t plon1,., :1nd 
lp,;ions ha,·e be l'll ohse rY Pd : -

Sympto-ms . 

(a) A eut e and }!('!'acut e synqJtom~ are usually manifested by 
.l·otmg- bird;,; a nd ,;om e times by adu It ;,; wh en t lw <li ,;ease ,;u dden ly 
m akes i ts appeantn1·e in a loft t hai ,,·as prPYiou;;ly fre e from in fec­
tion. In peracute cases, a bird that \\'as apparen t l,,- h ealthy the 
night befor e i ,; fo unc1 d Parl the follo11·ing mornin g 11·ithont· h aYing 
sh own an~· s~·mptoms of di,;ea,;e . ] 11 al'ut e case:-; t he pigeon lives 
for a da .1· or 1:\Yo and typic·a l ,;,nnpiom s haYe had till!P tn d<· ,·e lop. 
The bird is n oticed to b f' oft its foo<l. it :-;ta ndf' li:; tless and huddleil 
up with it s feat h e r,; ruffi<·'ll :tnd it. may s uftpr from sen· rl-' diarrhoea, 
,·o miiing, thi rst, pn e umonia a nd progTI-',.;si Ye ll'ea kn(',.;s. Sometim e~ 
t here are nl-'nous ;;ymptoms lea din g- to (;onYul:sion s. and p aralys iH 
,Jf the musdes of l<l<'Omotion and Hig-h t. '\\'hen t he re has lweu 
t·out.inuuu ,; scouring- the hinl ber:o n1 es t•xiTE' ll1 PI,I· t·xkt ns tetl aft e r a 
day or t wo with il ,.; YeJd feathers h:Hll,\ soii Pd. Th e ntortal.ii y is 
alway,; very hig h a nd recoYeriec; a r e rare . b u t \\ hen :1 11 affected bird 
reeoven; it g-P n e rall.'· remain s a carri e r and so ,;pr\' l'S :1:i a continuous 
source of in fee t ion. Sometimes, a s in thf' l'asp nf Dr. P earson 's 
outbreak, considerable l osses a r e ~ u s t a in ed from this :tcute form 
of t·he 1l iseasP in bi !'(],.; of <tll ag-es . 
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(b) Suba cute and chronic symptom ,; are g enerally shown by 
adult birds. T he afted ed p igeon" frequently suffer from a form of 
diarrhoea whi r h m ay last for weeks or even mouths. They usually 
lose conditi on in spite of good food a nd lwcome progressively 
weaker and \H'ak er until th ey ar e finallv extrem el v emac ia ted before 
the end arriYe:; . Birds affe;·tecl wi th imeumoni a ·way a lso live for 
some days before t hey die. N ervou;; symptoms and ar th ritis are 
fairly commou. ln this la tter case I he affectetl j oints are swollen 
and pain ful , there is drooping· of t he wing-s ancllam t> ness or para lysis 
of t he affedetl l i lllb . ·when th e nenous system is affected th e birds 
may suffer frolll convulsion :;, twi:;ting of the neck, ineoordination 
of movement,; and pa1alysis of the Jll1lfi!'l<'S of locomoti on and flig ht. 
All chn)ll i<· cases shoul d be regarded as dan gerou s as th ey may serve 
<Hi n~servoirs of infect ion as long- as t hey remai n a li ve. All the 
fe male r eac:tors a utop;;ied hy us we re fonnd to be suffering f rom 
oophoritis and f.IJ]Jhi-mur iv lll \\·as isolated f rom the affected oYaries. 

l.,esion.L-In acute caseH there a re generally in<l ications of a 
sept icaemia giYing rise to ~w ellin g of t he spleen and liver, acu te 
ea ta rrhal enteritis, and pn eumonia; sometimes sm aN greyish 
necrotic nodules are ,;cattered th roug hou t the l nn g and liver tissu e, 
:m el even the pectoral m usdes. 

In ehron ic ca ses the carcase 1s usually extremely emaci a ted ; 
th ere is softening and atrophy of the pectoral and leg muscles, and 
sometimes num erons g reyish nodulles a re found in t he peetoral 
muscles; t here is a dhri tis with n purult>nl m· f'aseo-p ur ulent material 
d is ten ding t he i oin t c·a psule; t here may be necrotic nodules on a nd 
ulcera tion of th e mu cous membrane of th e intest in e, necrotic nodules 
in th e li\·er and ln ng,;, perieanlitis and peritonitis. Oophori tis is 
common i n females and males sometim es snffer from orchit is. 
Menin gitis mny be a l esion in some ou tbreaks. 

Some in fected binls nwv li\·e for months an cl so ad as earners 
withou t sho\Ying a ny olwic~ u s signs of illlness. S uch bi rds are 
par t icular ly dangerous as they may set u p a Yi rul ent epizootir at 
any tim e when 1-hey a.re brought in contact wi th healt hy binl s. 

Reauclet·te (1926) has found f.l)phi-nwriv.m i n t lw unabsorbed 
yolk-sacs of youn g birds and isola t ed th is organism inYariahly from 
t he ovaries of fema le carriers. 

As :;ho\\'n a bove all t he s1x fem ale canier~ a utopsied by u s 
~ufferecl hom duo nic oophoritis , and t .l)p hi-11111r ium \\·ns isolated 
from t he onl·.'· of earh one. Clarenhurg a nd D ornickx (1932) 
obtained typh i -nwriu111 from th e eggs of carrier bi r ds, but so far 
we have not yet suceeeded in isolat ing t he bacteriu m f rom eggs . 

There are ~everall factors whieh predispose the hircls to infection 
with paratyphoid organisms, e .g. overer owding, chilling, exposu re 
io unhygie11i e condit ions, tr anspor tation for long dist ances, infection 
with an i nterrurren t disease like pigeon-pox , or exposu re to any 
faetor tha t is l iable to reduce t l1 e vital ity and resistance -of the birds. 
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B . EQUINES. 

Henning and Clark (1938) described an outhreak .of purulent 
ar thrit is in t he foals of a stud in the Orange Free State. Typhi­
murrium var. Copenhagen was found to be the cause of t he disease. 
A pure culture of this organism was obtained from the pus of t h e 
affected joints . Agglutination and absorption tests were performed 
in the sam e way as with culture 548 and identical results were 
obtained. · 

According to information obtained from the manag·er of the stud 
where the outbreak occurred the1·e is no evidence that pigeons have 
ever been kept in or near the stables; but the place abotuuls ,,·ith 
Rock Doves, Dialiphila phaeonota. 

C. BoviNES. 

More recently one of us (M.1V.H.) studied an outbreak of calf­
pneumonia in a dairy herd in Johannesburg. SeYeral cah-es were 
reported sick from time to time and the majorit:v- of these died. The 
affected calves were weak an (l ema<'iated, lay most of t h e time and 
developed a dry cough; th e breathing was usually fast aud there 
was a dirty purulent discharge from the nose; diarrhoea was 
sometimes present. Three sick calves were kiNed and autop sied, and 
the following pathological changes were observed: The carcase was 
extremely emaciated; hard casein clots (and in ·one case, woorl 
shavings) were found in the abomasum. In the first ealf t he liver 
was swollen and light yellowish-brown iu eo-lour, and sever al small 
light necrotic-looking m·eas wer e noticed on the cut surface; t h e 
spleen was slightly enlarged. In the other two cases the liver and 
spleen appeared normal. In al'l three cah es the most outstanding 
changes were found in the thorax-there were hydrothorax and 
hydr-opericar dium, and the lungs were extensively affected; t here 
were adhesions bet\Yeen the eostnl and pulmonary pleurae, and large 
portions of the lung tissue were h ard, consolidated and dirty in 
colour. On section numerous abscesses, varying in size, were 
exposed, th e largeo;t ones heiug np to 3 c .m. in diumet(e r ; irregular 
light-gTey necrotic foci were scattered i11 the ti~sue betwee n the 
abscesses. The contents of the abscesses were generally semi-fluid 
and varied in oolour from dirty-white to slatey-blue ; som e of t he 
abscesses appeared vacuolated. Cultures were made from t he heart­
blood, liver, spleen and lungs of all t hree cah es, and organ specimens 
were t aken for histological study . 

In the first cal£ a pure cu'lture of a Gram-negatiYe non-lactose 
fermenting bacterium was ohtainen from the liYer, spleen and 
heart-blood ; thi s organism was la belled culture 680 and is described 
below. The culture from the lung·s yielded a mixed growth of a 
Gram-negative organism (probably the same as culture 58(}), a 
Gram-negative, bipolar staining organism and a pleomorphic Gram­
positive cocco-bacillus. 

Cultures made from the organs of the seco nd and third calves 
did not y ield any organis:Qls resembling those of culture 680 obtained 
from t h e first calf, but the growth from the lungs of the second calf 
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was composed predomineutly of Gram-positive cliphtheroids and a 
few co1onie;; of a Paste urt>lla. 'l'he cuil ture;; made from the lung;; o f 
the third ca lf yit>lr1ed an appa1·entl:v pure gnndh of Gram-positive 
diphtheroids. 

The cocco-La<"illi obtained hom the three calves appeared to be 
identicaL They refused to gTO\Y on ordinar5· meat-infusion agclr, 
Lut on ::;entnt agar m blood agar they gan · rise to a faint confluent 
grow1h after 24 !tours' incuhatiou. The iac]i,·irlual <"olonies were ver,v 
fine and barelY vi s ible in less t ha11 48 hours . \Vhen ihe cultures we re 
in c.;ubated iur·t,vo or three tlavs the colonies lwcattte Ltrg·er and lllore 
rlistinct. Morphologically a·nd culturall:v tltP organism resembles 
I'Oryncuar·fetiwm J!.IJo.r;enes , hul a tu<Jre detailecl stud~· of the bacterium 
i .~ bei ng uncl ertake1t a ncl ''"ill form tlte suhjed of auoth er paper. As 
1 h e lung i)e:-;ion s pre:->ented by the three cahes rt',; t->111 blt> those usually 
associated 1vith co r.IJn elJactel·i7lll1- infectio n (Lo ,·ell rmcl Hughe,;, 1935) 
the <·ause of the pn<>unwnia is prm·i,;ionaily attributed to thi o; 
organism . Tit<> prt'sen ce of the Solmu11 P!lo (culture £'>80) in {)Ji e calf 
is ascribed to ~econdary c·auses- this org-::wislll probably gaine<l 
admission into th e tis~ue:s of the c:alf after its J·esif'tn nce h<t cl hee n 
lowered hy pneumonia dne io t he r·orylleiJar·lPrium. A vacc·in e 
lJroduced frQJn I'Ulture 580 and used in the affect<-·d itt'nl did not <lo\l'e r 
t h e iJtcidence of l'al£ p11eumonia. 

The sig nific.;a nee of posteure77as in the lungs of the t wo cahe~ 
l'anuot he appraised at present. lt i:-; well kno"·u that pastem·ellas 
frequently invade the pulmonary ti~,;u e,.; of ('nttle and ~heep suffer ing 
±rom pn eumonia (HellJting and Brown, 193G ) hut tlt ei 1· presence 111ay 
be clue either to primary or secon<lary cau::;es. As these pasteurellas 
were found to he non-pathogeni c for 111ice <tnd g-uitH'<t-pigs tltey can 
!.!-' regarded ns :-;econ dary in ,·aders . 

L i ke :-;trniu 548 . culture 580 was tested against l'<nious " 0 ", 
type nnd group set a of the Kauffmann-\\'hi te schema and it '"as aL;o 
found to be a strain of tyzJiti-mutiulll. }foreover, mirror absorptim, 
tests proved it to be a IV-variani of tyzJh'i -mutiu'llt iclenti<'al witlt 
culture 548 and, therefore, " ·itlt typln>m·twi wm var. Gopenl/(/.r;en. 
The owner of the dairy states that pigeons haYe never been kept 
on the premise::; and that the ealve,; h aYe never been oft t he premises. 
The only other record of the isolation of the l V -nuiant of tyJilu·­
mu-n:um from a bovine i;; that of Hohn and Harnnann (1937) . 

lJuring his study of t he paratyphoid B g-roup Sc·hutr,e (1920) 
found the t wo strains, Binns and Timson, sProlog-ic·a lly alike and 
called them the Binns type; h e also showed that th ey were 
serologically related to typh'i-m7u·iu m . \r hi te (J 926) failt->tl to 
isolate a specific strain from B 'inns and ('onduded t hat i t ot·<:urs 
perma nently in the non-specific phase; he also noticed that it 
contai ned qualitatiYely a little less of the aett?·yl-l,e " 0" comr~lex. 
As a result the following assignment was g·i ,-en to B £nns: - IV, 
V: - : 1, 2, :1 . Afte r studying several st rain s of Binns, however, 
Edwatds (19:~()) showed (I ) t hat they all c-ontained specific CQltJ­

ponents charaderistic of typhi-mu1·'ium and (2) that they all lacked 
" 0 " factor V. H e, iherefore, a mended t he antigenic formU'la of 
typhi-mtn·i71?n ·var. B iuns to read IV: i: 1, 2, 3. This is identical 
w1th the formul(t assig·nerl hy Kauffman (1fl84) t o the orgamsm 
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typhi-IIWtlll/11 Ya!'. Cofi l'll lllt .l)CII de~t l i hl'd h,· hi 111 and it is abo 
identi cal wit·h the fonnula g-iYeJJ h\· };d,,·anls ( L9:Y,) to typhl-m1aiu11b 
Yar. Storrs. But LandsteinPl' a n d LPYi n e ( 193:2) \H' n ' th e first. to 
notil'e t ha t ('ertai n stn1i11s of t .'J JJIII- 11/IIrium nwy hf' dt·Yoicl of "0 .. 
fac.:tu r V. 

Ht>eentl\' S!"' \·eral othPr ,,·o r kt' J'ci lwn· rt> port.-d stra11 t:; of 
IV-ntriants.· Thus, Z<~hn (U:J:1!J) found o n t> ou t of 7 -~ ('ultures of 
t.1Jt i lll-111 1lriu lll .-d udied: lloftm;IJI anrl l ·:d,,· an1~ ( .1 937) and H iihn 
a ud llernnaJUl ( 19:17 ) han' iso lat ed ;I ll lllll her of ,;t ra ins of th i:< 
,·ariant fro n1 p igeo n:;. J l iihn anf1 ll enu1 ann ha,·e rel:onlPd o ne 
r ulture f ro111 n f·alf . l·:tJ,,·anls ( l !J:IS ) stu<li t•d 15:-, stJ<~in ,; of lyplu -
111 117·i'UJn of an in1al orig-i11. All ti1 P l \"-Yarianb Pncoun ten·d \\'ton• 
o htain r d eit her diredh · or intlin•t·t l_,. hon1 p igeon~ : ont• ('ulture ,,·a,; 
i!'olnt ed fro111 rabb its ,,. l,ich had lwr•n i11 t ·rJ n t<~d \Yit h iufrded pig-eon:; . 
. \l l thirty <"u1 tures o l,t;,in r d t w 111 pip:t•o n :; ,,·e re 1 \ · -Ya riants . Later 
fd,,·ard s ~t udi ed .-iPYPralmorP l Y -st r;lin :; fru11 1 pig·po Jl,; . <Jlso Oil(' fron t 
:1 duc·k a nd une frolll :1 ('hick r n . 

])Jscuss wx o F JJicJCJLE.\II l' .IL H E.I CTTOX:< . 

Ju t he hiol' hPnlil'al tests thP fu ll o,,· in g- puinh ,,·ere ubserYed : ­
The t·ig h L ntlt ures f nllll tlw L' l':lr ~nn outbreak ,,. < ~ !'<> itlPntic:d 
bioc hemi c:dly ;1 ;; well a s se rolog-it·::dly . Tht>i r a ntigcuil' ,;t ru cture 
rt-sem bled t hat of K auftman·:; .~. l:yplll.-llllll'i'tlll· Yar. Copenlwr;en. but 
unlil'P tht> latter theY a ll f en nr n ted in osit.c: their reacliou to t h e 
~tem test ,,·as d c·fini te ly positiYt• ,,·hil t• K a uffman',..; ~train w a;; only 
~lightly po~itive. }IoreoYPr, lhe !a lter h aYe a much :;tronge1· r ract.10u 
with .Torcla u and Harmon's test t. han l hf• P ea r son s train.-;. 'l'ht: 11 ogl'l 
~train (L'ulLure :)7G cli ffrre d frol11 thr P t>arson stra ins bioch e mically 
h." failing to fer ment inositr, h u t re.-;r m b le<1 t h e nt ol h t> nYise, both 
bioch e mically an cl se ro log-il'a lly. 'l' h r Vieten;en s t.Tain ( ntltu rp (i2!)) 
,,·hich \\'aS a. typil' a l t.'JJ!h i -lll l ll·iulll .. t·o nht ining both fadtJJ'~ J\' and\' . 
gaYP a n rga t ivP Stern reacti o n a 11 d a s trong]_,. positivP Jordan and 
Harmon tc~st, othen,·i se it rf'.-•<•JIJI, IPrl t he Pt':.l.l'~on strains hin­
t· he m iea U,,-. 

The Ca lf str:1in (nd t urP .-J80) n·s t•Jnhl t> d t he Pl'arson ,.;{ra in ~e ro­
logi call y a nd abo bio<" h emic·:1lly t'Xf' Pp t ing for t he f ad that it ga Y<' 
a slightly positiYe Stern a nd a :;trougly po.~ iti ve .Jordan and Hann oiJ 
reaet ion. Th e F oal ;;!rain (rulturr ..J.i .'-\) ,,· a~ a typica l lV- ,·;t ria nt 
serol ogi.eal l.' · b u t biorh em ic::dly it clift('l'ed from th P P Par son strautR 
hy g iving a str ong- .Jordan a n cl TL:tl'Tli Otr readiott a n(1 by fRiling- to 
fr rnw n l Arahinosc•. 

Th e o rg-a nislll obtai n ed h .·o 111 a l'i li l'ke n outbrra k (ndtu n· :lo l ), 
" t y pi f'a l lyp h i-1111 11'111111, flifte JI•cl hio!'hemi f'ally ho111 t\\'o Stoc k 
strain,; of typh i- 11111riu111 (Glasg-o \\' :111d \\' e~· hridge) h\· fa iling to read 
to t hf• Bi t tf•r test aJH I hy no t fe rJll e ntin g- ino:;ite . 'l' lw two ranary 
st rain,.; (rultures ,-,81 a n d f126 ) rP:iE' lllhlPd thP hYo ~tol'k st rainR of 
typhl-tn·urium hoth a ntigenif'a1ly :1nd hiof' hPmif'ally. 

These rps u lts shm\· that the eig ht c ultures of typhi-m u r ium 
(I V -variants) isolated f rom the P earson outbrrak \\'er.- :ill identica l 
antig-enica ll y a nd bioc hemirally . hut t ha t the four stra ins o£ 
organis ms isobtPd from the fo ur sr p:1ra tr onthrt>al" (Pigrons 2, 
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:u. W . HE::"NTNG AND D. HAJ G. 

Calves 1, Foals 1) were aU different in their biochemieal r eaction:-; , 
although they were all identical serologically. )Ioreover, not on e 
0f the four strains of typhi-nw1·ittm (IY-variants) deseribed by us 
gave the same biochemical reaction as either tb!' Copen hagen or 
Storrs variei·y of th e barterim11. 

Sl"liL\IARY. 

Outbreaks of typh i-m,urium h ~:n· e been <l eseribed ill pigeons (0), 
foals (1) and cah-es (1). 'l'he antigenic strueture of t he different 
strains isolated was studied and it was shown that, with the excep­
tion of one strain from an epizootie in pig-eons, all were lacking- in 
factor V. The strain obtained from th e one epizootic· in pig-eon :;, 
contained both factor~ lY uncl Y . 

By means of ag-g-lutination tests severa l eaniers "·ere det r<-1 eel 
among the pigeons, but all the readors containecl exdusiveh· " 0 " 
ag-glutinations- no tr:1ce of H. agglutination could lw clei·eded in any 
one of the earriers. All the female carriers suffered from oophoritis 
and actin•ly lJlotile strains of typhi-?nttn:um 'l"t' re obtai11Nl from all 
t he a:ffeeted ovaries. 

It was not possible to isolate !;yphi-nt.ll1'iwn from the internal 
organs st udied and intestinal contents of an~- one of the male car rier:;. 

'l'he diseases in tlw calves was associated with a cocco-bacillus 
infection , probabl~- Corynebacterium p-yogenes, which may be th e 
primary cause of tiHl pneumonia. 

In foals th e organism isolated from the pns of the affected joints 
is probably the real cause of the joint-i ll. 
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