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}NTRODUCTIOH. 

Oan1ne distemper occurs 1n most parts o~ the world. 

~· d1s~ase 1s not cont1ned to dogs and a number ot animala 

ot vsl'1oua tam1l1ee are known to be aus~ept1ble. 'l'hese 

are the terret, m1nk., weasel, ermine and marten (Ku~,Jtelldae), 

the raccoon (Prooyomidae) and the wolf, tox and Jackal 

(Canidae). 

It has long been known that canine distemper 1s a 

highly contagious condition With protean manifestations 

but very little vas known about the aetiology until the 

olaes1oal work ot Laidlaw and Dunkin proved oonolusivelJ 

that true 41stemper was the reaul t ot infection w1. th a 

speo1t1o Yirus. 

Most early investigators incriminated bacteria. 

However, Oan6 (1905) claimed that he vaa able to repro

duce the d1seue w1 th baoter1a-tree til trates of peri car

dial and other body tl'Uida. His observations were oontirmed 

by the experlaenta ot L1gn1eres (1906). 

reny (1911) vas unable to oont1rm Oarr&' s ola1ma. 

He realised that bacteria were usually secondary invaders 
t 

but belieyed that Bs.qillua bJ:gnghigQAia (: By1;L1us }a£ongh1-

''Rt1oug = Brugella. bronghiaept1y) vas the primary oause, 

and made 'the poa1 t1on more contused Vhen he showed that 

this organ1 sm could be pass eel through til ters regarded as 

bacteria-proof b7 mos' workers at that time (Dunk1n 1930). 

M1Gov:-an (1911) and 'lorry and Rahe (1913) held similar news. 

Vaccine a prepared trom ~ s organism were used W1 th seeming--

ly encouraging results (rerry 1912, Torry and Rahe 1913). 

Hovevery, Hardenbul'gh (1926) proved that ~ey oonterred no pro

tee~ on aga1nat distemper. 

On the other hand Puntoni (1923, 1924) in I1taly ~owed 

that 1 t vaa possible to paaaage the causal agent ot dis• 

temper by intracerebral inJection ot dogs, and ~at 'the 

brains ot these animals were apparently tree ot bacteria. 

Vaccine/ •••• 
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Vaccine prepared trom formalised brain suspensions gave 

favourable results. Unfortunately h1s work was hampered 

by difficulty in obtaining susceptible dogs. Later Lebail

l~y (1927) who accepted CarrA's view on the aetiology ot 

distemper showed in a brief report that vaccine might be 

made rrom formalised infected dog spleen. Ka.ntoroW1cz (1931) 

used brain emulsions collected during the second period or . 
. 

the febrile reaction in dogs. A1 though he claimed good re-

sults his work could not be confirmed. 

In England the ravages of distemper had become so 

serious that in 1923 the Field Distemper Fund was established 

With the object ot investigating this disease under rigorous

ly controlled oond1 t1ons. Dr. Laidlaw and Major Dunkin were 

appointed to carry out the research work. 

At the commencement of their investigations Laidlaw 

and Dunkin (1926) stated they were prepared to accept either 

view as to the aetiology or dog distemper. It soon trans

pired from their experiments that OnrrA was correct. A1 though 

they were unable to reproduce his results on the filtration 

ot "body fluids .. they did show that under sui table condi t1ons 

infective filtrates ot' spleen could be prepared. Moreover, 

bacteriological examinations of infected ferret and dog tis

sues indicated that a bacterium was not the cause. 

The conclusions ot Laidlaw and Dunkin were later 

challenged by Sohlingman (1932, 1933) who could not repro

duce their filtration results and Who believed ij. bronqhi

seijtirms to be the cause ot natural oases ot distemper. 

However, in sp1 te or his findings Alexander (1933) stated 

in a review or the literature that it must be accepted as 

proved that distemper is the result or infection With a spe

oi:t'1c f11 terable virus. 

Ot inestimable value were the observations or Dunkin 

and Laidlaw (1926) on the unitorm susceptibility of ferrets 

Which can easily be bred in le.rge numbers. In a detailed 

aooount/ •••• 
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account they described the symptoms in ferrets infected 

W1 th dog distemper. The duration of the incubation period 

was found to be remarkably oonste.nt: after exposure 1 t 

was ten days, while after artificial infection it was usual

ly eight or nine days but occasionally as long as twelve. 

The eyes became watery and the eyelids swollen; a watery 

discharge trom the nose was commonly seen. The skin or the 

ohin, pads and abdomen was flushed. Twenty-four hours later 

the di-scharge trom the eyes became purulent end soon the 

eyelids were glued together. Vesicles appeared on the ohin; 

these eventually burst and becrune purulent. As the disease 

progresseQtistlessness and inappetanoe developed. Death 

usually resulted on the fifth day after the appearance ot 

symptoms. Nervous symptoms were seen in about seven per 

cent or oases. The mortality rate was over 90 per oent. 

During the course ot their experiments, Leidlew and 

Dunkin (1927) tound that inactivated distemper virus was 

capable ot conferring immunity to ferrets. or the various 

methods tried, ins,oti vation of spleen suspensions w1 th tor

malin was considered most suitable. Work by subsequent 

investigators has shown that other tissues of infected 

rerreta mav be superior to spleen (Watson and Heath 1942); 

while :ferdre.u and Todd (1933) and Dempsey and Meyer (1934) 

tound that photodynamic inactivation or the virus in methy

lene blue might be advantageous. Immunological di:f'terenoes 

were observed between various strains ot d.istemper virus 

when :ferrets immunised With inactivated preparations were 

challenged W1 th strains from d1tterent sources; these d1t

terences disappeared when immunity was consolidated by the 

administration ot active virus ot the same strain (Dunkin 

and Laidlaw 1927). Most subsequent investigators agree 

that the immunity conferred by the injection or live virus 

into ferrets is effective against ohallen~e by other strains. 

However, Slanetz and Smetana (1937) isolated a strain or 

virus/ •••• 
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virus trom a nature~ outbree.k ot what appeared to be 

typical distemper in a colony ot ferrets which had no 

apparent immunological. relationship to canine distemper. 

Unfortunately vaccines prepared trom formalised 

infected ferret spleen gave most disappointing results 

when tested in dogs. Similarly prepared vaccine made 

trom dog tissue was better but for the production or 
persistent immunity a subsequent administration of live 

virus was required. Dogs treated in this way were found 

to be immune to all virus strains tested and it appeared 

that the central nervous system shared in the general 

1mmun1 ty (LB.idlP.u and Dunkin l92r;-). Extensive :field 

trials w1 th this method. (Method No. I) were then conduc

ted W1 th the aid of' private praoti tioners under caretully 

controlled conditions. Reports by Dunkin (1929) and 

Comerford (1929) indicated thet there were apparently few 

severe reactions following immunisation and that a solid 

immunity resulted. 

Once it had been established that a satisfactory 

method of immunisation was at hand, preparation and dis

tribution on a commercial scale was undertaken at the 

Welloome Research Laboratories by Major DF~ling, Who ~om 

time to time introduced certain modifications. He (Dalling 

1929) found that 99 per cent ot inoouls.ted puppies showed 

no 111 etfeots or only transient l1stlessneee and diarr

hoea; the other one per cent or puppies became seriously 

s1ok or died. Dalling found that by lengthening the in

terval between the two inJections from seven to fourteen 

days fewer severe reactions resulted. He also tried the 

effect of giving two doses of formalised vaccine only bu~ 

later (Dalling 1931) stated that this method was unsatis

factory. 

Dall1ng (1929) then reported on over 12,000 animals 

treated by "vaccine end virus". Where severe reactions 

had/ •••• 
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had been noted he believed the majority were due to 

natural infection with distemper or other infections 

whioh sioula.ted distemper. Abscess forme.tion wa s said 

to be rare but Bowden (1932) was rather concerned about 

the number and sever1 ty or abscesses produced. A number 

ot oases of "tits or hysteria' were reported folloWing 

vaccination but it was believed these were not associated 

W1 th the immunisation Jlrocess. Of the 12,000 vaccinated 

dogs there were t1tty oases of possible failures. Dunkin 

end Laidlaw ( 1931) concluded from the answers to e. ques

t1ona1re th~t 98.6 per cent of inoculated hounds developed 

a solid and durable immunity. 

During their aarly work LaidlaW end Dunkin ( 1927) 

were of' the opinion that the immun1 ty 1n distemper was 

cellular. La-ter they round that under appropriate oon-

di tions potent antiserum could be prepared (Ltddlaw and 

Dunkin 1931) Which conferred pasei ve 1mmun1 ty. This 

finding led to the introduction of the se1~-v1rus method 

or 1mmun1ss.tion IMethod No.2). J:irel1m1nary, work indicated 

that the immunity engendered was satisfactory and the~e 

was the added advantage that animals would be immune trom 

the time ot vaoo1ns.t1on. The method has been used w1 th 

success but Dalling (1932) found that ~ disturbing number 

ot doge failed to develop an immunity. 

It was found th~t dogs or ferrets ~~at reoeived 

virulent virus 1n oo~ction With either formalised 

vaccine or hyper1mmune serum were infective tor other 

susceptible animals. 

With either method of vaccination the development 

of durable immunity was dependent upon the inJection ot 

virulent virus ot known potenoy. In their trials Laidlaw 

snd Dunkin used freshly prepared suspensions ot virus 

under controlled conditions (O'Brien nnd Dall1ng 1932). 

When issued on a commercial scale the l1mi tat1ons of' 

these/ •••• 
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these preparations became obvious, and a number of 

!'a1lures resulted whioh 0 1Br1en and Dalling {1932) 

oonoluded were due to administration of inactive virus. 

Fort·~ately a method of drying virus suspensions was 

evolved wh1 ch ll'..rgely overcame th1 a d1 tti cul ty. It 'ttas 

claimed that these preparations would maintain Viability 

tor some ti'!eks at ordinary tempero.tures (Dalling 1932). 

On the baa1s of the work ot LP.idlw;r« and Dunkin 

vaooines against distemper were pre~ared commerc1ally,1n 

many perto of the world and were undoubtedly of oonsi

derable value. n1e generally excellent results obteined 

have led investigators to suspect that some oases of 

apparent failure in immun1 ty might be due to disease 

entities Which on ol1n1cal grounds were contused w1 th 

diotemper (Hinz 1930). The subseQuent discovery ot suGh 

diseases or the dog as infectious canine hepatitis and 

toxoplaamocis mJ.ght thus be considered direct results ot 

the work o t Laidlaw and Dunkin. 

Working on different lines Green (1939, 1945) 

noticed dur1nB a study on a number of strains or distemper 

virus obtained from naturE!~ oases 1n a variety of E~nimals 

tha.t there were morked. d1fterenoee in virulence tor t.."lc 

various species of anime~s. He also observed that a 

strain of distemper virus was apparentl1 so altered as 

a result of I~olonged serial passage in a single species 

thet its Virulence was decreased tor other susceptible 

but unrelated species. Thus he found that after 50 pas~ 

sages 1n the ferz•et a dog strllin or distemper virus was 

so modified that no sign of disease could be deteoted 

when it was injected into roxss. He sv.~~ested that suoh 

a modified strain be termed 11 d1stemperoid 11 virus, and 

olaimed (Green 1939) ~"lat more than 50,000 silver foxes 

had been sucoesstully waocina.ted •·.r1 th this strain of Virus. 

In/ •••• 
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In a trial 1n dogs of ver1ous ages and breeds 

inooulsted W1 th distemperoid Virus no d1sturb1nc reao-

t1ons were seen but me.ny of the puppies showed signs o~ 

siekness tor a day or two (Green 1939). Close observe-

t1on showed that most 1noaulated nn1mala had sll{j'lt fe

brile reactions at about the seventh day and agein about 

the fourteenth: a solid e.nd durable 1mmun1 ty appeered 

to re~t:.lt. Ho~u~ver, 1fhen the virus was injected 1.nto 

puppi fiJS "t·Th1 oh were in poor cond1 ti on, some d1 ed end it 

was obvious that th1 s vaccine could be used only in 

healthy animals (Green and Swale, 19:39). Further :n.eld 

trials by Green, Carlson snd. s~~~le (1S40) confirmed these 

t1nd1ngs, and 1n E.ddi t1on 1ndioe.ted that the 1nfeotlon set 

up in doss was not oontac~ous. Further 1t was olpioed thAt 

dried prepp.rntions retr1ncd V1v.b111 ty for at leF.st 3 months 

but the oond1t1ons of storage were not stated. 

Oommero1t:~.l issue of this vs.co1ne was underteken and 

because of the excellent kee~ing qualities claimed, was also 

used 1n many parts of the world. 

In the United States ot America reports on 1ts use 

were favourable, !Jrovided heal thy anims~s only were inocu

lated (Sttt.der end SleuE;henhnupt 1942, JonrA 1947, Glenny 

1947, Edgett, Groth, La France, Sohro~der end 7~pp, 1948). 

However. reports troll otiler countries varied considerably. 

Yu 4
1iUO (1948) 1n the :t-h111pp1neA clP-imed ~~ood results but in 

Englcnd <.Anon. 194?) 1 t ne.s considered that the nve.ila.bl., 

evidence did not tavour the method. cnC' thr.t, in eny case, 

the Virus was not always viable when 1t arrived. It was 

also stated that serial pasep~e of many Enel1sh strains 

through a lsrge number of ferrets had not resulted in mod1-

t1cat1on similar to that re11orted by Green. In 1Jhe Union 

ot South Atr1 oa the consensus vas that the use ot this 

vaccine vaa not entirely safe (Council s.A.V.M.A. 1948). 

From/ •••• 
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From SWeden it was reported that the 1I!U!1Uni sing 

power of distemperoid virus was excellent but that there 

w&~e many severe reactions (Bodin 1947, and Chr1st1ensen 

1946). In Prenoe, Goret snd Yvore (1947) stated that vao

c1ne imported trom .America was used W1 th &uoaess but When 

the strain was passed through locally resred ferrets for 

the prep8l"ation of vaccine there was a,p;.:.aren tly a reversion 

ot v1 rnlence :t'Ol" the dog. 

During th" war years it vas found that because ot 

nwnerous technical difficulties in France the reooGI11sed 

methods of vaccine vroduction could not be ~ployed and 

a vaooine was devised (Goret 104G), in which uis·~e~;lper 

v1ruz was adoorbed on tuuminiw.a hydroXide and then dried. 

It was cld.med that the virus waa then avirulent but im

munogenic. In ~rect1oe, this vaccine ~roved unoatisfaotory 

oince about 15 per cent of fa.ilures ensued. However, 1 t vas 

pointed out t..~at durin~ thiE }:Jeriocl an a}JJ,.Ja.:-er~tly virulent 

variant ot distemper virus had beCome prevalent. When the 

serum-Virus method was again resorted to, failures continued 

to appear. The impression gained was tilat whatever method 

ot immunisation was employed very 11 ttle 1mmuni ty resulted 

against t.'U.s virus variant. Similar disturbing observations 

were made at about the aer.1e time in other parts of the world 

(Jonas 1947; and Edgett et ~. 1948 in the United States, 

Maclntyre 1949 in En~land, and Ullrich 1950 in Germany). Be

om.HH~ the m.ajori ty of. "c:;heee o~see sho""Yed centraJ. nervous 

system involvement, e. great deal ·?f att~ntion has been paid 

1n recent years to the causes of canine ~toePbalit1s. (It 

should be noted that in veterinary li ternture the term" encep

helit1•" is usually used 1n its olinioal sense). 

That the central ne:t'vous system might be involved 1n 

cases of distemper has long been known. Blaine (1817) men

tions "convulsive tits" end Ferry (1911) encountered an 

outbreak of what he considered distemper where the 

e.nime.l a/. • • 

Digitised by the Open Scholarship Programme in support of public access to information, University of Pretoria, 2017 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



.. ll -

n.lli:oals showed "simply R alight oough and convulsions". 

Laldl~~ E~d Dl~~1n (1926) observed th~t n~rvous symptoms 

m~~ be m~t with at two different staees of dist~per in 

dogs: either early in the second febrile reaotion or 

after three to four weeks of continuoue 1llneos. The 

eerly oases were e.ooepted P..S mani festr1ticns ot' Cl1stemper 

but they oonsidered 1 t en open question 1\metJ1er the 

late men1festat1ons were reelly due to distemper or to 

some other om1.ee (Ltddle.w and Dunkin 1927). At the time 

~gh (1927) h~d no doubt that these c~~ee ot' "so-oalled 

nervous distempll!r• w~re indeed Cl.ister.tper but he stated 

the.t the C81lasl orge.n1sm was a.lJ.vf>.rently neurotro1:do and 

that previous att~eks of catvxrhRl distemper oonferred no 

1mmun1 ty to the enoe,phe.l1 tio form. Lnt~r 1-erdrs.u tmd 

iugh (1930) made the 1mpo't'tant observation th."lt in some 

cases of oan1ne ~noeph~11t1s 7demyel1n~t1on could be de

monatra.ted. They believed that demye11ne.t1on ~fas t1 

sequel to inf~otion tfi th distemper virus rather than a 

dlreot result. On the other hand, Hur9t, Oooke and 

Melvin (1943) believed that "nervous dist~p~r" of dogs 

in whioh aemyel1natton could be d~monstrated w~ caused 

by ~~e vlrue or distemper itself. 

fu~ (1936, 1937) was apparently greo.tly oonoerned 

about the diagnosis of d1steml,)er and described what he 

thought ~as a diet1not disease ~ntity in dogs - "dl~ 

distem;ler" or "1nfeot1ous bro1m mout..lot.• - whioh ooourred 

in animal. a or 3XIY e.e;e a..t1d had no a.pps.ren t r~lnt1onsh1p to 

natural or artlfio!al 1mmuni ty to distemper. From one 

outbreak only was it found possible to isol~te a virus 

in !er1•ete. hlgh. (loo. o1t.) suggested thf.J.t tnts entity 

was the OP.uae of nervous distemper. However, it would 

seem from h!a description tl:t.at he might heJTA he~~n dealing 

with e. ve.riety of oondi tiona including perh&ps leptospirosis. 

Oordy/ •••• 

Digitised by the Open Scholarship Programme in support of public access to information, University of Pretoria, 2017 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



- 12 -

Cordy (1942) felt that the evidence obtrined in 

his experiments Justified the conclusion the.t there 6Xi.st

ed a highly neurotropic immunolog:lcnl.ly distinct stre.in 

of distemper virus. 

So increasingly prominent did cases of canine en

oePhal1tis become that even such experienced prectitioners 

as Kirk (1948) considered that e. new disease of doe;s might 

have mP,de ito Elil~eortmce, :md mooted a possible relationship 

bett-recn thia dicenae and human pollomyell tis. From one of 

his oases only could a v1rua be t-ranami tted to a ferret. 

'the incubation period was 20 d~rs. 

Macintyre, Trevan 8lld N:ontgomt_.r1e ( 1948) workin~ 

at the Uelloome HeEer:rch Laboratories became t;reetly in

tex•ested and deacr1bed 1-rha.t they considered ~ve distinct 

neur·opathologiccl unti t1~s araong their oas£s of ollnice..l 

encephalitis. 

In ~1eir first group they included oases from which 

a virus infectious tor the ferret could be demonstrated in 

brain emulsions. They suggeatsd two sub-divisions in this 

group. 

In the first were pla.oed those onses in lihich the 

brain lesions were essenti~lly nerve cell destruction. The 

responsible Virus '"r.e believed to be the true distemper virus 

of Laidlaw end Dunkin. ~'ihile in the second sub-division they 

included those in • .,.htch thf' lesione ob~erved ~f'ere demyelina

tion and 1nflarnm~tory encephalitis. Once it hed been poin~ed 

out by Margret Scheitlin that en~e~h~lati~ w~s ?ften aocom

}Janied by hyperkeratosis of the foot-pad ( "ht'rd-Il£d." disease) 

this clinical mrun1festation was frequently encountered. Dogs 

of all ages were liable to develope this for~ of the disease. 

When ert1fic1al transmission .. Ai th"he.rd-pc.d" dieea.se Virus 

wa& attempted only mild reactions resulted. However, some 

indicetion was obtained thc.t sul})honrunides miGht prec1p1 tate 

enoephali tic sym~toms. Only slight evidence of cross 1mmun1 ty 

could be/ •••• 
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be round between these and true distemper strains. 

Ferret11 inoculated with emulsions troru 1nteoted dogs 

t~sually reaated o.tter s11. incubation _pe1•1ou or about 

£:3 <'lr~ye; ooceeiona.lly thj A :period was n..s short as ten 

deys :md o.t timee ets long .RS 32 •. neoover1es in :t'e.rTeta 

ttere not unco!rJiiOll. It waB eonoluded that although th~ 

viru.e ot •hP..rd-p.?ii." diseP..ae Md that or classical dis-

temper "t:e:"'e not ent11•ely 11m:·~lAted, theil" diffel. .. enoes 

were ~u~f1c1ent for them to b~ aao~pt6d ~s separdte en-

t1 t1~s. 

In the aet:ond fr.!'O't.P were included oases ~.n \fhich 

demyellnat:ton ann 1n:rlf1mma·tol•y enoephtlli tis '.ferl3 obgerved 

but fro!'ll which no virutJ inft3ot1ous tor ·the ferret could 

-be d.,:ncmstr"ttad. In one C&J.ae tl ... ansmiesion to a dog was 

a.aoomplitJhed. 

The c~ses in t~e third g~oup showed infl~mmatory 

ence:phal1 t1 a but trAAsmi ss1on ex:pe:t'imen t! iie~~ unauccestt-

tul. All wer·e in old dogs :iL.".u! 1n the opinion of Innes 

(1950) 1 t would seem t.."11B l.lond1 tion oorr~Apond.R 't>rl th 

Cort\y 1 a "old dog enoeph.ctl1 t1s 11 • 

In the t'01L"th !7-"0UP \>T;Q.R pl~ced t.-:)xopl~trlllosis. 

(To7.opl~e~os1e has beAn chserved tn the br~n~ of dogs 

in ma.."lY pe.rts of the llOr.ld ~'113. F'o.nkh!:iu~~Jl (J.951) :t"ouild. 

that hsrden1ng of the foot-p.qd€1 mP;y aJJ~ompP.ny this torm 

of ancephalitiP). 

!•11soelleJ"leous aond.1. tiona su0h f.le nutr1 t:tone~ de-

f1o1cnoy end. b.elm1nthl~s1s werA ,,nolu.ded ~.n th~ fifth 

group. 

For the sake of oo1n1:.letenesA oth~t" v:t~1s d!se~see 

can be added. Intectloue o~ine hA!lt?t1. ti~ (R1ihru:'th 

1947) wh1oh has be~:m sho~m to be Vlertticru wi t!l Green's 

fox e.nceph~li tla (SteG.entro;pf ~nd. 0Pr1son 19-19) may be 

:t•eeponn!ble for nervous SY!1\I-'tome (Fr~1 19:;()). This <U

sease is now knovn to ooct.Ir 1n r.wat pf3rte of t.h~ world 

( Stitnzt 1951) / •••• 
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(Stiinzi 1951). l~en.tion :night also be made of the virus 

"1" lym:_1hocyttc chor1omenlnE.,.1. ~ia "!"thiah has been found. 1n 

n~mnles of. cor.tr.le'T.'olPl dintemper Vl'.ec1n'd (·!Jreen 1942). 

1.\"hether or not thi e v\rua '·A GP.flt?.ble o'! onus1ng !ll se~.ae 

,:;ymptoma 11'1 does hl nn'k.no'\-rn. 3fJh..1~tthpuer ( 1941) fo~'1.d 

indirect evt("enoe that <'i.oge might b.;o infected nn.ture.lly 

,~1.th the vtY.'"!Je or P-t:ptinA. enceJ;.h!"~1t1s. It hn.s nleo been 

r~po~ted th~t d.ogA m~ be 1nfeot~d. with n v1rua of 

k.'tjt::aU:y (Doeoke,. 1.9;-:;g). In ooncluaion 1 t should be 

stP.ted 1:h.c:.t the d,.t'f~rent.ie.1 di.~r::nosia bettteen a~vera.l 

rtr~~ and pr"to~osl di~~~-se':l P.nd 1epto!Jp1ros1s rttzy be 

mf)et d1 :f'f1 rml t. 

In thA diacuPH~\on "rlh1c.h foll01>TI),O the pr~sentE..tion 

of t..he 3Jil!·~r by M~ointyre et tt.l. (1948), ~Je1pere (1943) 

nt~tea th'lt h~ beJ.tevA'l "ht>l'd-pnd" (lisea~R f!.TlCI 0..1..otemper 

were olosely relA.ted.. Rt=~ dtd 1'\ot oonE'!1der hygiene and 

nutrition -were 1n ,.ny •ray repons1ble for the -1evelopnent 

ot oentr~l nervous aymptoms but ~Bther 1t was th~ eitter

enoe in tl'1e WQY 1n wh:toh a.Y.rierimll:'nt3-l .!:nd field C'.oga were 

kept. In this connection 1 t 1nieht be ~.ct~d that FleEh."n~ 

(195C) in .t\u.Rtr811e bAlieV~.d. :f'~ti[;Ue V-ns 01" ma..~o:-> 1L'tport-

lJ!lC€ • 

SUP!IO:rt tor the Vi eve of Mt'.c!ntyre et tt) .• (1948) 

OP.J.I1e :froA Il\ne& ( 1950) .nnd from Verlin1 e ( 1D4B) 1n Holland 

Who had ~Jreviously i eolated ~'· Viru~ ( v~ rue B) '-1't1ct. he 

olldrned was 1mmunoloe;:toa.ll:v d1t::t1nct from classical d1£

tenper1 11nd vh1ch l!e now thoue;ht tfes none other th!ill the 

v1rll.~ or "ht?rc.'i-plld" dlaee..se. Ftte:ll (1948) bel1evf1d thnt 

"herd-pt..d" cllu~e.se hf..ld eY:1ated for t1ome ocnetdero.ble time 

but
1 

cl. though he hell aeA'l h~rd-pAel.a bet.'o-r.eo he hcd not 

refJ.ised their r.1t7!1:!'1c~mce; he th~n consid.-?.r~d thtlt 

the aond1 tions which h~ h~_d. iieAc.ribed ~rrrl1e!' Wlf'.re msn1-

testa.t1ons of this d1se~.AP.. H'o"revar, t"rtJw. thn {'.1. scuas1on 

which toll.oved hie pt~per 1 t appeP..red th.«J.t mp.ny p!'aoti t1oners 

hr-.d/ •••• 
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h~.d gre,3t dtftioulty 1n d~tej;".'tlntng wh;;:.t sh~.>u.lcl b~ aon

at,~ sr~d 11 h::~d-pP..d • a~. SP. (!:fH''! a."1d uh~.t d19t~~.~per. 

In A/1 1nt~:r.eAt1ng aeries o·l" ohserv~.~1nnA on the 

v~1Ations tn x-espon~e to the 1nj ~ot1on of ?.otl ve viras 

fo11..0T·r1ng_ the USP. O'f f\1l'Tili\11..G~d. II' PO Cine I3~t~1tl'.lf'l ( 1949) 

:round thnt 'M.5% ot A. r;roup ot greyhcnmc'. puprci~a could 

bs o'lllGAed. a.s non-reF.ctorA. A.-1 e.p1d.em1o oouurred anong 

these an1me.la o'f l1hat ha Clons1dered o:r-d.tn.c--ry dlst~;per 

but ~rl11ch was d1agnooed eo "h~rd-p~d" di~~~~e by ~~e in• 

veetigators at the ~Yellaome Reoearch Lnbor-atortea. Bate

man not1oed that not one o't thA dogA ~rh1ch h.n!.!. been 

classed aa a. rea.ctor to vaaoin<"•.tion VP.Fl nf.f~ated ~1Ule 

9f5% of the non-:;:r-sactor !_Troup developed the dteeasl?. He 

then h.nll gra.ve doubta a.a to the e.x1etene~ of a "ht.-.rd

-cn.d" diser:o.se vtrus as a sepf'rste dise:tse entity nJK1 be

'!1ava4that 1mnun1ote.t1on h~.d been inefftoient. SimilAr 

observ.~t1ons were ma.de by ?lllahr.van (1950) ~~o considered 

tru-.t a. dog aolldly 1I14-:rune to distemper would .c.Uso be 

immune to "hard-pEtd" dirHHJ.ce. ~ecr (1949) aonoluded 

thAt there "ttas gn inverse rl)tio between the 1egree ;Jt 

rec~~t1on tollo-:dn; ~a.oc1na.t1on (L~.1C'.lt!V ~"\-! Dnnk1n 

l!ethod. No. I) and auseept1b111 ty to "hard-p~d11 diseft..se. 

In the United Stat~s ot _'\'n~rio.~ it is ge!tern..1.11 

held that t..~ere 1s very little,. if .!J.n;tr, ditfer~rtoe oe
t'!fe~n the ttro Virue;~s (Koprotfski, Jarvi~, J~~e, Burk

h.~t anli l'oppons!e!t 19150~ n.nCJ. a~-~saeo ,_952). 

'3te9l o.nd. tfh1 tte::u ( 1~50) 1n ktstl"'eli a wer~ care

ft..tl to point out tho markedly 11 vercrsnt f.orms dtatemper 

l!.!gtt assume ~nd 3ta.ted. th:tt a...t thnu;.,_ the 11 tere.tur-:. 

indicated t...hat thret! d.iotinot v!run'i!~ e:r·:1 f:!ted, n ~~ly 

distemper, hM'ti•pc.d and eont~g"ioua hep~.t1 tis Virus ·they 

were una.blG to dif'terent!ate tbe c'J.senoea ol,An1eal:~y. 

Furthermore, they sta.ted thet the or1. teri.s. ~r M~.ointyre 

et nl. (loc. oi t.) tor the d1f'ferent1ation of trt.'.e dis

temper and hard-pad Virus were 1nsuttio1EJrt. 0!'1.9 ot the 

Digitised by the Open Scholarship Programme in support of public access to information, University of Pretoria, 2017 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



- 16-

ci1tt1oult1es t:'ley stressed in any work or this nature 

•·c..:s t:1c uncertainty of the ;purity of G.tlY one strsin of 

'\"1:c·u.c. They b'el1eved the virus of h~l·d-ps.d •11s.s :pr1car1ly 

visccrot:;.•:J];..i:J. !.!o-r~cver, Ht>.na1 ( l9fl) 1solsted in f~rets 

a. Y1rus frcm ;. ca::a· o'!' cr..nin~ enryeph.E~li tis which E:,l.i,Pet.r~d 

to be :tlF.rkc.Uy :::.~urotro}.lio; no 1.mmu.nolog;ic:!ll d1 ffer~nces 

bt;t;;.:-e-:..n tili~ virtu-: a.""..d tl".oee of dist(nDJ..~r, hard-l':J.d or 

Gret7:~1' s ·ll tot enJ.Il·S:t'1 od. rtru.s cc•,J.ld be- shO";,'n. 

·~r·~t ( 1960) st~tml the.t h$ hac f.r·equently ob

r.c:.J:'ii'e<J. d.ifft=Jl'en0et: in virl7.len.oe ~l1'.ong VF>.:rieua !ltrcins o.t.' 

distF~JJ.l.>er virtu:, zome o!~ ·."':td.cn could l'lot ret>.dily be eotn

'bl 1 ehf7'd. 1n 1"ert·~?t s. Ri s f?.Y.l;l~nl.lti on tor the numerous 

f.d.l1::reo 1n li!rnun~.ty w~ thr.t £'1.:rd.n~ might become so mo-

(:l.;lfit-~1 ll1 ~;heir r·athot;enio l)h.E~rac\t~rir.ttor., tl"d!.t they 

osused 1nt"entlon9 t~1 th n.typloel SY!;:t1JtomR £~"lei thn.t some 

l!ere nl>le to oveMJhAlm prot£•ot1on oont"erred by 1 ~born-
' 

tory str~j.n.a. U!"nni {U-48) h~e. ee1•lt~r t~yr•rJased GO.'llC-

what s1m11 nl' V1 ~fa. 

Bl!ee.uoe o!" the nurry~\"otta o'bvioua d.lf~. c~'-1 tics at ten

dent on tht! prepart'.ti 'ln of the V!!Ooinee ltlh.tch h2.ve been 

rne!l·tioru.•<i th~!'e ht!f: be~n n. cnntl.~nou.e ,.,,~~r"P for mecns 

ot!lcl .. t.h:m 1 noou1nt1on of' oe.rnt VO'l'"f3S fm." the rro:;.1aga.tion 

ot (.\!.ist~~Jm.por vi!'ue. Gi-een (1945) atat~d. th~.t 1n hie 

h;mti.e th>J oat, r~.bb! t, f!"ousf>, ret and e:.~iner..:~...-p13 proved 

refr?.ctnry. MP-"lci (1948) meO.e the ol~.m th~.t h~ could 

infeot: the vl-t1 te !lO'lH}e but '· t ue.s :po~.nt~cl out b:;r Uont

emaer1e (1948/ thnt tr.~ J:X>es1biJ.1ty th~t Mansi lfaa a.eal1ng 

'"lith th'! viruo of l~oO.M. hnd not been e11e!1netcd. 

noret, Mr.-.rt1n, Jouh""rt end. rO~lVO,.'!" (19~0) ru1G. 

Martin, «or~t, Jottbert ond Toua~s (1950) h~ve recently 

stnt'3d th~t atro.tne of dtstt!mpet1 (}.:"..."1 b~ .-:tt't~pt-ed to ~owth 

1'1 the rnbbi t. D~di ~ ~.nr1 K1!l.p5tl-;:~ ( 1.951) ~,.!cce3rJi'ul+y 

oult1V!~ted diet'!n:per v!.rtto in ti!Jgu~ c~lt·~re, !t is, r..s 

yet/ .••• 
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yet, too early to know the significance of these clldms. 

The outstanding val.ue or the developing chick em

bryo tor the propagation of certe~n viruses is well known 

and has the added advantage that in mBny instances con

tinued serial passage has resu1 ted in ma.rlted and permanent 

decrease in Virulence for the natural host (Goodpasture 

( 1940)). 

Mi tscher1ioh ( 1938) found the Virus ot distemper 

could survive six days on the ahorio-a11antoic membrane 

of eggs but sub-inoculations were unsuccessful. ilummer 

(1939) in two attempts maintained the virus for t'ive and 

six passages but failed to carry the strains further. . 

At Onderstepoort it was considered that the pos~ 

sibility of cultivating distemper virus in eggs warran

ted re-examination. The successful serial propagation 

of Green's strain of distemper (Haig 1948, 1949), its 

attenuation and use tor mass immunisation ot dogs torms 

the subject ot this thesis. 

EX.kmiMENTAI, OB§EfWATION~. 

I. METHODS AND MATERIALS. 

A. Strains of distemp~r virus employed. 

(1) Green's distemperoid strain. 

Green's strain ot distemper virus was readily ob

tainable oom.meroially. Owing possibly to its fixation in 

ferrets as a result of continued serial passage, material 

of high t1 tre could readily be obtained from spleens of 

ferrets infected With this Virus. For these reasons it was 

considered that Green's strain offered greatest promise of 

suoceestul cultivation in developing chiok embryos. 

A Vial labelled "Canine Distemper Vaccine, Ferret 

Origin, Green Method", we.s obteined Which oarried the 

serial number 57 AX4. The contents of the ampoule were 

reconstituted/ •• 
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reconstituted in 2.0 ml. normal saline solution end 

1.0 m.l. of this was inoculated intraperi toneally into 

eaoh of two ferrets. On the fourth day after injection 

one of the ferrets showed a marked febrile reaction end 

on the folloWing morning this animal was killed and its 

spleen removed. This was suspended in about 40 ml. broth 

w1 th the aid of a Waring blendor. The supernatant fluid 

obtained by centrifUgation at about 3,000 r.p.m. for 30 

minutes in a Olay Adams angle-head centrifuge was used 

to seed the ohorio-allantoio (O.A.) membranes of develop

ing oh1ok embryos. 

(a) Onderstepoort strain. The veri ant obtained 

by continued serial passage of Green• a distemperoid virus 

in eggs was termed the "Onderstepoort• strain. 

(b) EF strain. Material prepared from the spleen 

of a ferret that reacted to inJection of O.A. membranes 

from the fourth egg transfer of Green's d1stemperoi d 

virus was stored in sealed glass ampoules in a dry-ioe 

cabinet and was nemed the EF strain. This strain has 

regularly proved fatal for ferrets in which character

istic symptoms developed after an incubation period ot 

about eight days. It was used for homologous challenge 

of ferrets immunised W1 th the Onderstepoort strain. 

(2) Oollie strain. 

A Oollie pup that had been inoculated With 

Onderstepoort Virus (egg-passage_i35) about seven days 
" 

previously was presented at the laboratory when it was 

critically siok; it showed marked nervous symptoms, 

greatly thickened foot-pads and slight discharge from 

the eyes. 

Blood drawn from this dog into oi trate was in

Jected subcutaneously into two ferrets. After an in

cubation period of 13 days both a.n1mals showed charac

teristic symptoms of distemper. On the following day 

they/ •••• 
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they were killed and suspensions of' their spleens 

were stored in a dry-ice cabinet. 

The dog's condition became progressively wo~e 

and about one week later it was killed and portions of' 

its brain, spleen, liver and foot-pads were collected 

tor biological and h1stolog1oal studies. 

At autopsy the brain was very moist in appearsn~e 

and histological examination revealed a patchy demyeli

nation With some gliosis especially of the cerebellum 

ru1d medulla. The foot-pads showed a marked hyperkera

tosis. Slight degenerative changes and signs of' venous 

stasis were observed in the liver. 

Two ferrets inoculated With 1.0 ml. each of a 

10 per cent brain suspension developed characteristic 

distemper symptoms; one after nine days and the other 

after eleven days. Both were killed when very sick and 

suspensions of their spleens were stored in a dry-ice 

cabinet. 

Another two ferrets inoculated at the same time 

with 10 per oent suspension of' the dog1 s spleen reacted 

With similar symptoms after an incubation period of 16 

days. Suspensions of' their spleen were stored at -76°0. 

(3) Ridge strain. 

A Ridgeback pup of about f1 ve months of age 

showed marked n~rvous symptoms and slight catarrhal di~

charge from the eyes; its foot-pads appeared :1ormaJ.. 

This animal had received Ondarste~oort virus (egg-passage 

142) about two weeks previously. 

Blood was collected in citrate from this dog and 

1.0 ml. was injected into each of two ferrets. One de

veloped characteristic distemper symptoms after 17 days 

but the other remained heal thy until it was killed 30 

days later. 

After three days the dog was killed, in extremis. 

At/ •••• 
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At autopsy the brain was moist in appearMce. H1sto

log1ce1ly there was evidence of perivascular infiltre

tion in the cerebrum and mid-brain; focal areas of 

glia proliferation in the cerebrum, hippocrunpus, mid

brain and cerebellum; end focal demyelination espe

o1e.lly in the mid-brld.n and cerebellum. No inclusion 

bodies were observed. The liver showed degenerative 

ohanges.and signs of venous stasis. 

Two ferrets received 1.0 ml. of a 10 per cent 

suspension of the dog1 s brain subcutaneously, while 

another 0.25 ml. intraoerebrally. The former two 

showed characteristic distemper symptoms ten and eleven 

days later; they were killed on the 14th dey and their 

spleens were stored in a dry-ioe cabinet. The third 

rerret showed similar symptoms on the 14th dey and d1 ed 

seven days later. 

(4) Ruby strain. 

A Dobermann pup approximately t1 ve months of 

age was very sick and showed nervous symptoms; its 

foot-pads appeared normal. Nine days previously this 

animal had reoei ved Onderstepoort virus (egg-passage 

148). It was killed and at autopsy the brain ws.s moist. 

Histological examination revealed an acute ence

phalomyeli tis T.li th peri vo.scular in til tr~tion, focal de

myelination and g11s.. proliferation of the brs.in-stem 

and cerebellum. A few eosinOPQVlie intra-nuclear in

clusions (Lentz bodies) were encountered. 

Four ferrets were inoculated w1 th treshly pre

pared 10 per oent brain emulsion in broth. Two l"whioh 

received 0.25 ml. or ten per cent brain emulsion intra

cerebrally tBiled to .react W1 thin 30 d1lYS. Hm1ever, one 

or two ferrets treated with 1.0 ml. subeut~meously deve

loped typioal clinical symptoms of distemper etter en 

incubation period ot 13 days. Spleen material from ~~s 

an1me~/ •••• 
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ar11m~~ was subinoculsted by the subcutaneous route 

into a terret which showed ohnraoteriatie symptoms 

nine dll.YB later; this ferret was killed and spleen 

suspension was stored in a d%7-ioe cs.binet. 

(5) English strain. 

A strain of di a temper virus was obtained from 

England through the courtesy or Dr. I. d-e.llowey of 

~1rbright. It was inJected into ferrets and their 

spleens were stored in a dry-ice cabinet. 

The above-mentioned virus strains were aJ.l found 

to be potent for periods of at least six months When 

stored at -76°0. This facilitated work on cross immu-

nity tests. 

B. Source or eggs. 

The eggs used were obtained from a tlock of 

B.W.D~-free White Leghorns kept at Onderatepoort. After 

a preliminary incubation of eight days in a Ja.meswsy 

forced draft incubator at 37.5°0 those containing vigo

rous embryos were selected. Unleso o·therwi se stated 

egg inoculations vere made onto the chorio-allantoic 

membrane by the method of Alexander ( 1938) and r&o 

incubation was at 35°0. With alight modifications the 

methods in general use at the laboratory which have 

been described by Alexander (1947) for the hsndling of 

eggs and virus suspensions were employed. Injections 

by the yolk-sa.o, allantoic or runniotio route were made 

by standard methods. 

0. Source of ferrets. 

Ferrets {Mustela everumlW.ni :f'uro ld·) came from 

the oolony at Onderste~oort vhieh ~no etorted in 1937 

\fi th animals introduced froo England. !he colony is 

a1 tuated about 500 yards from the laboratory. Reason

able but not meticulous precautions are taken to prevent 

aoo1dentc.l/ •••• 
+ Bacillary white diarrhoea= p. pullorum infection. 
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accidental infection of the stock ond at no time has a 

disease resembling distemper been observed. They are 

ted an adequate re.tion of meat, milk snd maize purridge. 

When drafted into experiments they were trom four 

to twelve months old; no selection on aex or colour was 

made. They were then held in steel cages or bins. In 

most ot this work only one exyeriment vas conducted at 

a time. When an experiment was completed the survivors 

were killed. After disinfection the cages and rooms 

were lett vacant tor at least seven dsys. On those in

trequen t occA.S1ons when more than one strain "Ae.s being 

investigated simultaneously the ferrets were housed in 

separate buildings under the osre ot separate attendants. 

To d1:f'ferentiate the various animals in an expe~ 

ment they were marked w1th dyes and 1n addition when 

large numbers w"re. used, they we:t ... e ear-tagged W1 th num

bered ohioken Wing-bands. These were found very satis

factory ind only oooasionally atd they become dislodged. 

It has been stated. (Laidlaw and Dunkin, 1926) that 

observations on thermal reactions in terr~ts are lm.re

liable since struggling usually induces a temperature 

elevation of about 2°F. Ferrets bred at Onderstepoort 

are reasonably docile. irov1ded their temperatures were 

tsken by one person Who gre.sped the tail of the animal 

w1 th one he.nd and allowed the ferret to gr1p the mesh 

on the top of the oage while the thermometer was inserted, 

it is believed thnt reasonably accurate readings were 

obteined. 

Ol~ng to the necessity for conserving the supply 

ot available ferrets, usually a single ~nimB~ only wa~ 

employed tor each teet. However, When batches of vac

cine were titrated two "trere inoculated w1 th each dilu

tion. The dose of the inoculum we.s 1.0 ml. aclministered 

either subouteneeouly or intrayeritone~~ly. 

D. Souroe/ •••• 
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D. Source of dogs. 

Considerable difficulty was experienced in ob

taining susceptible dogs tor experimental purposes, so 

that the amount of work which could be carried out on 

these animals at the laboratory was unfortunately very 

limited. However, a felT litters of puppies with no 

history of previous illness were obtained and isolated. 

as soon as they could be weaned. They were f'ed an ade

quate ration. 

Most of' the preliminary work on the se.tety and 

efficacy ot the Onderstepoort virus f'or dogs was done 

in conjunction With private practitioners tn Pretoria. 

Once it had been shown that this strain could sately 

be used further trials were conducted at the South 

Atrioan Police Dog Depot at Quaggaspoort, where distem

per had been rife for many years. 

E. Freeze-drying process. 

Freshly harvested C. A. membranes were mixed W1 th 

an equal volume of diluent and were macerated in a Waring 

blendor. In early work the diluent used was distilled 

water. Later this was replaced by a mixture composed of 

2 per cent peptone, 10 per cent lactose in M/25 phos

phate buffer at pH 7. 4. The supernat~t fluid obtained 

by light centrifugation was then freeze-dried 1n 0.5 ml. 

amounts in an Edwards model 31'S centrifugal freeze-drier. 

The interval between harvesting and the commencement ot 

the drying-cycle was approximately one hour. 

At the beginning of this work the ampoules were 

sealed under air ,, , see but 1 t was found that the 

Virus deteriorated rapidly at ambient temperatures. 

Therefore the ampoules were subsequently sealed under 

dry n1 trogen and stored at -15°C. The T1abil1 ty of the 

virus was then found to be more stable (refer to experi

ments on the keeping quall ty of the virus). 

I ..... . 
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II •. Hl.Ol:'.AGATION OF GREEN 1 S DISTEMl:EROID VIRUS (ONDER-

STEl'OORT VIRUS) IN CHICK EMBRYOS •. 

Eighteen eggs containing eight-d8~ old embryos 

were seeded on the C.A. membrane with 0.2 ml. each of 

supernatant fluid obtained by centrifugation of ferret 

spleen emulsion infected with Green's distemperiod virus. 

The e~gs were then re-incubated at 35°0. 

On the following day it was found that 15 of the 

embryos had died and examination of smears revealed the 

presence of numerous bacteria. The remainiPg three em

bryos were alive on the fourth day after inoculation 

when they were opened and the O.A. membranes examined. 

The only apparent deviation from normal was slight oe

dema of the O.A. membrane at the site of inoculatio~ 

The membranes were harvested and after emulsification 

in the type,of mincer tube described by Alexander (1947) 

a small amount of broth was added. After light centri

fugation the supernatant fluid was transferred to the 

O.A. membranes of other eggs. None of these eggs died. 

When their membranes were harvested four days later 

they were used to inoculate two separate groups of eggs. 

In this way serial. transfers were made at four- or five-

day intervals • At each passage sterility tests were 

made in ordinary broth and smears were made from many 

of the eggs in which the embryos died. Only occasional

ly were bacteria found; that line of passage was aban

doned and the duplicate group was used to start two 

separate lines. In this way a total of over 200 serial 

passages was made. A1l various levels of passage undi

luted macerated membranes were stored in sealed glass 

ampoules in a dry-ice cabinet for future reference. 

All subinoculations were made Within two hours 

of harvesting infected membranes. Until about the eight 

transfer no marked macroscopic changes were noticed in 

the I .... 
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the O.A. membranes but from then on it was found that 

many were considerably thickened, and sho,.,red numerous 

smalJ_ light-grey areas which tended to coalesce. vii th 

continued passage the appearance of these lesions be

came more uniform and re6~larly involved not only the 

site of inoculation but also a portion of the membrane 

immediately belo~T the true ru.r-space. 

In er~ly passages only occasional embryos died 

during the period of observation but by the 130th trans

fer a large number d1 ed after three or four days of in

cubation when the inoculum was used in concentrations 

not greater than 1/10 to 1/40. The cause of these 

deaths was not d.etermined. 

A •. Influence of temperature of incubation on multipli

cation of virus. 

Alexander (1947) has stressed the im~ortenoe of 

the temperature of incubation on the multiplication of 

virus in developing embryos and showed that in the case 

of bluetongue virus the optimum temperature was consi

derably lower than those routinely used by most workers. 

When the Onderstepoort strain of distemper virus 

had been taken 32 serial passages at 35°0 a series of 

experiments was made to determine at what temperature 

of incubation multiplication in the C.A. membrane was 

most satisfactory. Three separate lines of serial pas

sage were initiated in which the temperature of incuba

tion of infected eggs was 32°0, 35°0 and 37°0. In each 

case transfers were made at four- or f1 ve-day intervals 

with 1 in 10 dilutions of infected membranes. Twelve 

eggs were used for each transfer. 

At different levels of egg-passages the viral 

activity of the membranes was measured by titration in 

ferrets. These titrations made with serial decimal di

lutions of infected O.A. membranes are listed in Table I. 

Tab]e/ •••• 
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J'ig. 1: Febrile reactions 1n puppies inoculated Vi th 
Onderstepoort virua, egg-passage 150. 
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TABLE I. 

Influence of tempere.ture of incubation on mu1-
tiplication of distemper virus in embryonated 

eggs • 

Temperature •• • Number of • Time of In-:Infectiv1ty • • 
of Incubation • qss~,gesH • oubation j I I • 

10-3 3 • 5 days • 
• • 

10-3 13 4 days 

21 4 days lo-3 
32°0 

10-4 • 27 4 days 

(2 days lo-2 
• ( • 

10-2 48 • ~4 days • 
• • 

lo-2 • (7 days • • • 
• • • • 
• • • • • • 
• 9 2 days • 10-3+ • • 
• • • • • • 

lo-5 • 14 • 4 days • • • • • • 
lo-3 25 4 days • • 

• • 10-4 
35°0 

22 2 days 
• • 10-4+ 51 4 days 

• (4 days lo-3 
• ( • 

52 (6 days lo-3 
• 

~8 • 
• days 10-4 • 
• • 
• • 

10-5 • 3 5 days • 

37°0 
12 4 days lo-3 

( 3 days lo-5.;. 
22 ( . • • 

(6 days • lo-5 • 

(2 days • lo-41-• 
( • • 

10-4+ • (4 days • • • 45 ( • • • • (7 days • 10-5 • • 
( • • • (9 days • 1o-5 • • • • • • • 54 4 days • lo-4 • • 

• 

NOTE: 1o-3+ = end point not determined. 
II Strain had previously been passaged 

32 serial passages at 3520, 

< 1) I ..... 
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(1) ~opagation at 32°C. 

In the series propagated at 32°C a gradual de

crease in the macroscopic changes in infected C.~ mem

braines became apparent, and by the 30th passage little 

indication of cellular proliferation could be seen; the 

membranes were soft, translucent and greatly distended 

n t..h. clear t'lu1d .. 

(2) fropagation at 35°C. 

In the series propagated at 35°C the C. A. mem

braines were uniformly thickened. Numerous coalescent 

grey areas were seen at the site of inoculation and to 

some extent in the part of the membrane under the true 

air-space. 

(3) fropagation at 37°0. 

It was noticed that the C.A. membranes in the 
0 series propagated at 37 C did not show such uniformity 

in their appearance as those incubated at 35°0; in many 

of the membranes the lesions were considerably more mark-

ed while in a few very little evidence of chanee could be 

seen. Some difficulty was experienced in maintaining the 

series as many early deaths among the embryos were en-

countered. 

Qonolusions .. From these experiments it was 

apparent that over the range of incubation temperature!=! 

investigated 37°C was most favourable for the multipli

cation of the Onderstepoort virus in the C.A. membranes 

of eight-day old embryos. However, considerable diffi

culty was experienced in maintaining the strain in serial 

passage at this temperature of incubation as there were 

many early deaths among the embryos. It should be em-

phasised that transfers llere made w1 th freshly he.rvested · 

material. Eventually those lines passeged at 32°0 and 

37°0 were abandoned and serial passage of the strain was 

continued at an incubP.tion temperature of 35°0 only. 

I.· ... 
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B • .tro;pa.ga.tion of virus in tissues other than the 

chorio-a.llentoio membrane. 

It is k.nolm that different viruses multiply 1aore 

readily in certein tissues of ch1ok embryos,end that the 

rate of attenuation t-thioh might occur te-1 th serial pas

sage may vary wh~n propagation is encouraged in different 

tissues. Thus Jenkins and. Shope (1946) found the.t only 

after rinderpest virus was adapted to propagation in the 

O.A. membrane could the strain be passaged by the yolk

sac route; ettenua.tion then proceeded more ra.}Jidly. 

A preliminary experiment made \rhen the Onderste

poort strain was in its 16th transfer shot1Ted that in 

egt;s inocule.ted 't>y the 0. A. membre.ne route, virus was 

present in considerable quantities in tisaues other than 

the C.A. membrane. 'l'itrations roade by the inoculation 

of ferrets with aeri~~ ten-fold dilutions of embryos, 

extra-embryonic fluid and O.A. membranes harvested after 

four days' incubation gave e~d points of 10-3 in eaoh 

instance. 

Once it had been determined that the virus could 

be cultivated in the C.A. membra.neo of developing embryos 

a series of experiments was undertaken in an attempt to 

increase the yield of virus and hasten Rttenuation. In

fected membranes from the routine passages were used to 

ini tia.te the experiments described below; incubation 

was a.t 35°0. 

(1) Injection by the yolk-sac route. 

Six eight-day old embryos were inoculated by the 

yolk-sac route with a 1:10 suspension of O.A. membranes 

trom the routine 25th passage. Five days later all ~¥ere 

.ilive when the embryos and ~ortionA of the yolk-sncs 

were removed and used to inoculate the yolk-sads of other 

eggs. After rive serie~ peseages had been mede in this 

way 1.0 ml. of mixed embryo and yolk-sao emulsion was 

administered intraperitoneally to a ferret. It showed 

I . ... 
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no apparent reaction and was fully susceptible to chal

lenge W1 th undiluted C. A. membrane material from the 

curre~t routine passage. 

This experiment was rep&ated '~th negetive re-

sults. 

(2) Injection by the allantoic route. 

A 1:10 suspension of infected C.A. membranes 

from the 40th routine passage was inoculated amto the 

allantoic cnv1ties of twelve eight-day old embryos; at 

five-Ct.ay intervals subinoculations of allantoic fluid 

were made. One of ~•o ferrets which received 1.0 ml. 

allantoic fluid from the fifth transfer showed oharao

teristio symptoms of distemper. The other showed no 

apparent reaction. A third ferret inoculated with ma

terial from the 15th allantoic transfer failed to react 

and the series was abandoned. 

(3) InJection by the Dmn~otio route. 

In a similar series of transfers made by the am

niotic route with inoculum from the 90th C.A. membrane 

passage, no virus could be denonatrf.l:l:ied by eubinocula

tion of a ferret ~n. th a.1!1Iliotic fluid from the fifth 

pa,ssage. 

Conc]J~~1onp. Under the conditions of 'these 

ex1Jeriments it 'ttas not found possible to propagate the 

strain serially other than in the C.A. membrane. How

ever, Edward (1952) stated that he had succeeded in making 

serial passages of embryo suspensions when the eggs were 

injected into the peri-embryonic area. For his t-:ork he 

employed the Onderctepoor·t strain in 1 ts 193rd egg-pas

sage end 1 t would appeEl.r that the virus e.t high egg

passage levels is more readily adapted to mul tiplica.tion 

in other tissues. 

I . .... 
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c. Effect of the concentration of the inoculum on mul-

tiplioation. 

It has been stated thst the multiplication of 

influenza Vil"•us in embryonated eggs may occur to a high

er degree when dilute inoculum is used than ":!.hen the in

oculum is injected in concentrated form (HorsfAll 1948). 

On num?rou~ occnsions when titrations or Onderatepoort 

virus were made in eggs 1 t \f£18 found that extensive 

lesions aould be ex;vected oaly in those C. A. membr~~ea 

that reo~ived material in low dilution. Examples are to 
I 

bo found in Tdble 8. Early deaths_ however, were then 

troublesome and it 'Ras found that some judgment had to 
l 

be used in determining the most co.tisf'notory oonoentra-

tion of inoculum. Hhen extensive lesions were present 

in the membranes used for the preparat!on of the sus

pensions it was fotmd adv1anble to inject n dilution of 

1:20 or 1:40. 

III. ANIMAL INOCULATION OF THE OND~!tSTE~OORT VIRUS. 

(1) Observations on ferrets. 

Freshly prepared C.A. membrane suspensions 

from the third and froc a nucbcr of subaequent serial 

egg-passages were injected into ferrets, firstly to de

monstrate the presence of virus and secondly to follow 

the progress of any attenuation that might result. The 

results of these observations are listed in Table 2. 

Table/ ••••• 
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TABLE 2. 

Reactions observed in ferrets inoculet~d with C.A. 
membrane emulsions from different serial egg-pas-

sages. 

Egg l:'as-! :Nature of Reaction I 
Dilution • Result • • in Ferrets _sa.ge • • 

gg 
• . 

3 • Undiluted C.S.(7) K. E. (10) • 
• • 

4 Undiluted c.s. (7) K. ( 8) 
• • 

5 • Undiluted 1-eracute D. (10) • 
• • • • 
:(Undiluted • C.S.(7) K • (10) . . ( • • • • 

9 ;to-1 • c.s. (9) K. E. (12) • 
• • 

lo-2 • 
C.S.(7) • K.E. (17) • 

• • 
(Undiluted c.s. (6) D. ( 8) 
( • 
(lo-2 l'eracute D. (5) 
( 

14 (lo-4 C.S.(7) K. (12) 
( 
(lo-5 1-eracute D. (6) 
( 
(lo-6 N.R • 

• 
(lo-2 C.S.(4) • K . (6) • : ( • • • (lo-3 c.~.(5) K. (6) 

25 ( • • (lo-4 N.R. • • ( • 
(lo-5 • • N.R • 

(lo-2 C.S.(6) K. E. (18) . ( 
: (lo-3 c.s.(8) K. (10) 

54 : ( 
: (lo-4 C.S.(8) D. (21) 
: ( 
: (lo-5 c.s. (14) Recovered • 
• • • • 92 • Undiluted C.S.(8) Recovered • 

• 
97 Undiluted C.S.(7) • 

K. E. (18) 
• 

110 Undiluted No • 
ap~arent reaction: ·Immune 

• • 
• ( lo-1 • 

" II " • " . ( • 

;tlo-2 If " " • " : ( • 
• 

; ~lo-3 
• 158 II " II " • 

: (lo-4 • II It II Not immune . ( • • 
; (lo-5 • 

" " It • -If II • 

Note/ ••••• 
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c.s.(7) 
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N.R. 
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= Died on fifth day atter injection. 
= Characteristic symptoms on seventh day. 
• Killed in extremts on tenth day. 
= No appe.rent reaction. 

From Te.ble 2 it can be seen the.t, depending possibly 

on the concentration of virus inoculated, the incubation 

period varied from four to fourteen days when the appear

ance of visible symptoms ws.s regarded as the criterion 

of 1.nfection. 

Ex~mples of the peracute form of the disease in 

ferrets were encountered among those animeJs inoculated 

with materi a1 from the first 14 egg passages of the 

strain. Until the 54th transfer typical reactions were 

the rule, but from then onward it was noticed that the re

action pl'oduced was rather leas severe and more prolonged 

and although most ferrets h.a.d to be destroyed when very 

sick, a tew did recover. When material from the llOth 

or higher levels of passage were inoculated into ferrets 

it was f•)und that only an occe.sional animal d.1 ed. The 

others sh.o~11ed no visible eigne of illness .gnd were immune 

to challenge. 

Fe~rets infected With third egg-passage material 

were found to be contagious by co-habitation with con

trols. This property of the virus disappeared with con

tinued passage possibly before the fourteenth generation 

and certainly by jhe 25th. 

(2) Observations on dogs. 

When it became apparent that it was possible to 

propagate Green's distemperoid virus in chick embryos 

it l'tas oonsidered that since this strain was in commercis~ 

use as an immunising agent for dogs, egg-propagated virus 

could safely be used for this purpose. At the time no 

facilities whatever were available at the laboratory for 

either obtaining or breeding knot~ distemper-free doge. 

I .... 
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It was, therefore, necessary to obtain the assistance of 

colleagues to infect what dogs they were able to obte.1n 

for this purpose and to keep what records they could. 

The supernatant fluid obtained from freshly har

vested C.A. membranes was used either undiluted or d1-

luted 1 in 10 in saline immediately before use. Each dog 

received 1.0 ml. subcutaneously on the day of preparation. 

The results of these experiments are summarised in Table 

3. 

T.ABLF. 3. 

Reactions observed in dogs inoculated with in
fected C.A. membranes from different levels of 

egg-pas sage. 

Egg 
~age:, 

Breed 
I. ; _._...._,;g 

• • 
• • 

Age 
• • Reaction 

6 
• • 
: Dachshund 
• • 
• • 
• • 
• . 
• . 

" M 

" 

• • • • 
2 months: No reaction • 

• • 
• It 
• • u . 
• II • 

• • 

" " 
" 

• . 
• . 
• • 
• 
• • 

" 11 

" 

If 

" II 

11 Ridgeback : 6 months: No reaction • 

15 

16 

• • 

• 
• • 

Mastiff 
• 
• • 

5 II 
• • 

• . 
If It 

: Irish Sett~ 5 months: Severe reaction compli
• • 
• • 
• • 
: l'ointer 
• 
• • 

2 n 

cated with bilie.ry fever; 
: recovered • 
• • 

Severe reaction; died • 

Mastiff 1::->. months 1":1 ti ~~ - ~evere reac on; recoveL~ 
• • 
: Fox-terrier. 3 years 
• • • • 

Mild reaction. 

: Dobermann :10 months. No reaction • 

Mastiff 
• • 
: 8 
• 

n 
• • . .. • " 

Sixth Passage. Four Dachshund cross-bred pups 

about two months old, which had no history of previous 

illness, received material from the sixth egg-passage. 

They showed no apparent reaction. 

/ .... 
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lileventh passege. A six-month old Ridgeback and 

a f1ve-,onth old Mastiff cross-bred pup were inoculated 

with material from the eleventh passage. 

No apparent reaction was observed. 

15th passage. Emulsion from the fifteenth passage 

was injected into an Irish Setter five months old, and a 

~ointer, two months old. The former showed a temperature 

elevation to 104°F on the fourth day after injection; on 

the sixth day its temperature was l05.8°F. The tempera

ture gradually returned to normal but from the eighth day 

after injection eye lesions developed and on the eleventh 

day cutaneous pustules appeared on the groins. The ani

mal recovered in spite of a concurrent attack of biliary 

fever diagnosed and treated on the 15th day. The other 

dog had a temperature of l03°F on the sixth day follo,dng 

injection; the temperature remained more or less at this 

level until the twelfth day when the animal collapsed and 

died. Cutaneous pustules were first seen on the seventh 

day and eye lesions on the ninth. Shortly before death 

marked nervous symptoms were evident. 

16th passage. A one year-old Mastiff, a three-

year old Fox-terrier, a ten-month old Dobermann and an 

eight-month old Mastiff were inoculated with material 

from the 16th egg transfer. 

The Fox-terrier was seen to be slightly sick from 

the seventh to the ninth day, when it recovered. The 

year-old Mastiff, however, was very sick from the fifth 

to the ninth day; it would not eat and vomited frequent

ly. Recovery was rapid. The other two dogs showed no 

apparent reaction. 

These results showed that the strain at the pas

sage levels tested could not be used with any degree of 

safety for the immunisation of dogs, and observations on 

I ..... 
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reactions in this animal were discontinued until the 

strain was in its 130th transrer, At this level, fer~et 

inoculations indicated that a marked decrease in viru

lence for the ferret had occurred with continued passage 

in eggs. ~reliminary experiments indicated that a simi

lar decrease in virulence for the dog had indeed occurred. 

I a sues of fluid preparations of vi rue made from current 

serial passages from the 130th to 190th were issued on a 

gradually increasing scale to local private practitioners, 

a.~d to the South Afri oan l'olt.ce Dog Depot at Qua.gga.spoort 

for use on dogs older th~l ten weeks. Approximately 1000 

doses were issued. 

When it was apparent that t.l-).e strain could safely 

be used to immunise dogs in the field and when it had 

been determined that reasonably stable freeze-dried pre

parations could be made, vaccine was issued on a commer-

cial scale in September 1950. During the last three 

years some 40 1 000 doses of vaccine were used. 

In the majority of instances no visible reactions 

to inoculation of attenuated virus were noticed, but it 

was found that there was a. alight febrile reaction from 

about the fourth to the eighth day after injection. In 

the sub-joined Figure I examples of temperature curves 

are shown. 

Occasionally reports of dogs being listless 

during or after the febrile reaction were also received. 

During early issues of vaccine for field use, 

when considerable attention was paid to reactions by 

private practitioners, a number of cases (about ten) 

of encephalitis, usually one to 14 days after injection 

were reported and several of these cases were brought to 

the laboratory. Three cases were examined in detail: 

the isolated viruses were referred to above as the Collie 
' 

Ridge and Ruby strains. 

/ ..... 
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Fig. 2: Febrile reaot1on in control dog inoculated 
W1 th the Engllah strain ot distemper. 
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In spite of extensive trials it was in no case 

found possible to propagate these viruses in eggs. As 

a result of histological examination of material from 

these oases and studies made on the viruses isolated, it 

was believed that the Onderstepoort virus could not be 

held responsible. Rather it seemed that the animals had 

been inoculated during the incubation period of natural 

infection. 

In spite of numerous requests to private practi

tioners tor rep~rts on the safety and efficacy of this 

vaccine in the field, none other thar1 verbal statements 

were obtained. Howev~r, from the information received, 

it appeared that the vaccine could be used with safety 

on dogs older than ten weeks. The immunity confe~ed 

was apparently durable and solid. I sola ted reports of 

failures in i~~unity were received. These oooured in 

dogs varying from eighteen months to two years of age; 

most showed encephalitis of undetermined aetiology. 

At the South African ~olioe Dog Depot, Quaggaa

poort, distemper had for many years been rife and had 

greatly interfered w1 th breeding and training. During 

the last three years it has become customary to vaccina

te all ~~imals at the age of ten weeks with Onderste

poort virus. No case of distemper has been diagnosed at 

this station during that time. 

IV. IDENTIFICATION OF THE VIRUS l-RO.f'.AGATED IN EMBRYO

NATED EGGS. 

The results obtained from ferret and dog inocu

lations left little doubt that it was the virus of dis

temper which had been adapted to growth in eggs. Never

theless, to verify this assumption ampoules of canine 

anti-aietemper serum supplied by Burroughs Wellcome and 

Co. and labelled Ql946N ~nth an expiry date of 1 May 1949 

/ .... 
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were obtained. The serum contained 0.35% cresol as pre-

servative. 

Injections of 6.0 ml. of serum and 1.0 ml. of 

undiluted C.A. membrane suspension (57th egg-passage) 

were made subcutaneously at ~~o different sitse of ~ 

ferret, while a second ferret receive~ the same amount 

of membrane only. The first ferret showed no apparent 

reaction and was subsequently inmune to che~lenge t-:ri th 

homologous Virus. The other ferret reacted w1 th charac

teristic symptoms on the eighth day and died on the 21st. 

IntrMaeal instillation of. superne.tant fluid 

from the 16th serial egg-passage of the strp.J.n into mice 

f~1led to produce lesions by the time they were killed 

and examined twelve days later. Subinocul&tions of the 

lung suspensions into other mice were negatlve. 

A study was made of the possible e.da.ptation of 

Hirst's chicken red cell agglutination phenomenon to the 

virus contained in C.A. membrane suspensions or in ~~lan-

toi&;. fluid.. The resul·te were negative. However, are

port from Moscow (Vladimirov, 1949) stated that such ~ 

glutination is possible under certain conditions of ex-

perimentation. 

Onderstepoort virus wa~ sent to Doctors Cebesso 

and Cox of Lederle Laboratories, 1-ee.rl River, Ne':\" York, 

who compared the behaviour of this strain With that of 

the Lederle strain wr~ch the~~ropagated in eggs (Cnbae

eo and Cox, 1949). 

V. IMMUNITY TESTS IU FERRETS AND DOGS V .ACCINATED HITH 

ONDERSTEJ:-OORT VIRUS. 

Becrolse a ~7eat deal of controverAy hne raged con

cerning the relationship be~veen true d~stemper Y.t~e 

and virus obtained from oases of "hard-pad" ci1 sease or 

canine encephal1t1a, the 1Lwun1ty conferred by the On

dcretepoort strain of distemr,er to chnlleng;e ui th a 

/ .... 
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variety of strains of virus was examined. 

(1) Tests in ferrets. 

Three ferrets were inoCt.lla.ted subcutaneously 

w1 th 1.0 ml. of freshly harvested C. A. membrane suspen

sion infected ~~th the Onderstepoort strain (110th egg

passage). Four weeks later two of these ferrets and ~10 

controls received 1.0 ml. of spleen suspension infected 

with the Collie strain (isolated from the blood) which 

had been stored in a dry-ice cabinet. The third vacci

nated ferret and two other controls were inoculated with 

Ridge strain (isolated from the brain). The results of 

this experiment are shown in Table 4. 

Im::lUl'li ty tests in ferrets veooina.ted 
with Onderstepoort virus. 

Inoculum. • Immunity teet • • . 
• Jith utraln! • • • n= i : • • 

Onclerstepoort Virus Collie 
• • 

Onderstepoort v·irua Collie 

Oontl'Ol Collie 

Control Collie • 
• • 

Ondel"'s tepoort virus Ridge • • 
• • 

Control Ridge • • 
• • • • 

Control • IUdge • 
• • =-== =~··==- ' 

I - Shm'll'ed no apparent rea"Otion. 

NI = Reacted and died. 

Result • 

I 

I 

NI 

NI 

J! 

NI 

NI 
=== '* 

In a similar experiment 0.5 ml. of :freshly har

"leAted membrane suapension (egg-passage 14f:6) was 1njeote9-

1nto eaoh of ten ferrets. One died s.bout three lveeks la

tP.r of an undiagnosed di sea.Re. Ttrenty-aeven days later 

th~ remAining animals, together with eight controls, were 

tested for 1mmun1 ty "'Ti th four stra1.ns. The results of 

this experiment are shown in Table 5. 

I .... . 
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TABLE 5. 

Immunity teste in ferrets vaccinated ~nth 
Onderstepoort virus. 

!nmtu.nl ty test . Result. Inoculwn. • 
~~ll l!li£~11 • • 

• • 
Onderstepoort virus Collie • I ·• 

• • 
Onderatepoort virus Collie .. • I 

Onderstcpoort virus Collie • I • 
• • • • 

Onderste:poort virus Collie I 
• • • • 

<Jontrol • Collie • NI • . 
• • • • 

Control . Collie NI • 
• • • • 

Onderstepoort virus Ridge I . • • • 
Onderstepoort virus • Ridge I • 

• • • • 
Control • Ridge • NI • • 

• • • • 
Control • Ridge • NI • • 

• • • • 
Onderstepoort virus . Ruby • I . . 

• • • • 
Onderstepoort virus Ruby • I • 

• • • 
Control Ruby • NI • 

Control Ruby • NI • 

Onderste}ioort Virua E. F. NIM 

Control E.F. NI 

Control E. F. NI 

N01'E: "rt ie believed that this te:t•ret was 
missed at the time of inoculation 
tofi th Onderstepoor"t virus; 1 t ~.,ill be 
seen from Tables 6.and ? that complete 
cross imuunity exists between the On
derstepoort and E.F. v!ruA strAins. 

From Tables 4 and 5 1 t is aeen that complete 1m-

mun1ty was conferred by Onderstepoort virus to challenge 

w1 th a variety of streins obtained from oases of canine 

encepha.l1 tis. 

(2) Tests in doge. 

Fiv~ non-descript pups of about three months of 

age Whict.L Were not .known to have had any illness 'vere 

inoouls.ted w.tth 1.0 ml. of undiluted C.a. membranes from 

I . ... 
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the l33r(.L egg-passage. They showed no ar)parent renction. 

Five weeks later these animals, together ~nth an 

un1noculated litter mate, l'eoeived_ 1.0 rul. of 10% suspen

sion in broth of treohly lu!.l'Vested ferret G:plecn infected 

With t~he. English strain of distemper. 

The ti ve vaccinated an1ruala ahoued no apparent re

action while the control sho'\-Ted a slight; tempel""at-ure ele

vc.ti~n on the third day and again from the fifth to the 

thirteenth days. The a.11imal was listless for tvro days 

·but showed no othel" signs of illness. (See Dig. 2). 

In another experiment three G~eat D&ne pupa, a

bout four months ~ld, were inooul~ted. ~nth dried vaccine 

(egg-passage 190). Four weeks later these animals ~~d 

two conti~ols of unknown breed but of ap}:,r·ox1mately the 

same age received subcutaneously 1.0 m:t.. of a freshly 

prepared 10% spleen suspenaion infected with Collie 

(brain) 1n its seoond ferret passage. 

The G-1"ea.t Dsnes showed no a.ppro'ent reaction. One 

of the O(mtrols tl~s seen to be sic.}k on the eighth day; 

1 ts condj. tion improved but on the 16th day ! t was tagain 

liatldae and its condition ·iihen gradually became trorse 

until it died f'our days la.tdr. 1-Uld eye legions and 

diarrhoea were observed, and shortly before death the 

r.t~ht front leg ltas very palnful. 

1wo ferrets were sublnoaulated with blood drawn 

fr-om this dog on the day before it died. Both reacted 

with characteristic symptoms of distemper after ru1 incu

bation period of 16 and 18 days; one died two days later, 

the other was killed when very sick. 

'!·he second control dog was sick on the 14th dt.t:.f 

after injection, and was 11stleae for about another 

eight days, when it recovered. Blood was drawn on the 

21st day after 1njection ru1d inoculated into two ferrets. 

One showed a chru.•actel"'iBtio reaction eleven d~s later 

I .... 
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F1g. 3: Febrile reactions shown by puppies inoculated 
with various oonoentrations of Onderstepoort 
virus when challenged three weeks later W1 th 
the Collie strain. 
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but the othe:!· ferret •:;as no:r.JnJ.l .. A""h~n k.111ed nrter 21 

da,ye. 

Qo::!gJ.qsi·:mii• •rh.e 1mmu.11.1 ty conferred to feJ:-reto 

end dugs by the Onuer!'ite!Joo:::"'t v1raa '·'ll'::w :-:;olid uh.:m ohcl-

lenged ~'Y a. v~ic-ty of strains, i:1clud1ng aome isolated 

trolll oaaes ot canine encc:;..ih.R-11 tia. 

VI. KEEJ:-ING QUALJ:•riES OF THE ONDEHSTEl-'OOHT VIRUS. 

(1) Via.bili ty in th~ fhtid state. 

Foux· sealed. glsss p.mpoules containing 2.0 ml. 

each of undiluted supernatant fluid, obt.ained frmn freoh

ly harvested. ~..nd macerated C.A. membrtmea (sgg-pnssage 

143) were p1~ced in an incubator at 32°J. T1 trations in 

terre"ts of vir£1.1 activity ~:-ere mfttle or t • .he suspen:.:\ion be-

fore 1ncuba.t1on e.ncl a!ter 24 ~Jld 4B hot:>l'"8 1nc;ubttt1on. Four 

weeks la.tel .. the inmuni ty ot these ferrstG~ H'<lS challenged 

tti th houologoua E. F. s~Gra!n. 

Th~ res•J.l ts of this experiment are oho~m 1n TA.ble 6. 

TABLE 6. 

Keeping quality of suspensions of Onderst~
po,rt ·.ri ru:J. 

•• Ooncen tt~l~ioa of sut:~~ension ln-• • •• Jew §d into ...:.te~ets" 
Tt J1le ~tm."·~ci . . 10-1 • • 

lo-2 •• • • •• •• . . lo-3 • • 
a.t 3200 •• • • • • e • •• • • • . 

•• •• • • • • • • • • A B . . A • B .. 
A • B • • A • • • . ~ • • • 
~ ....... ......_.,--.. .......... ~ . . . . . .. 

0 hours •• • .. I • I • • I • I • • I • • . . . . • • • .. 
•• . •• • • . . . . . . . . . 

24 hour a . . I I •• I • I .. NI • !'.i'l . . .. .. • • • • . . 
•• • . . : •• .. . . . . . 

48 hours •• NI NI • • • .. • . . .. • • • . . • . . . . .. 
NOTE: I - Iuna..u1G t;o homologous ohallenge. -

ra = Not immune. 

lo-4 
• • B 

• 
• I • . . 

• . 

From Table 6 it is seen that the freshly prep~red 

sus.fiension was a.ati ve in a dilution of ~t 1e~.at 1o-4. M

ter 24 hours e,cti vi ty could be demon~tre.ted in dilution . 

I .... 
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of lo-2 but after 48 hours 10-l dilution tailed to confer 

immunity. From these results it must be concluded that 

the potency of the Onderstepoort virus is unstable when 

held at 32°0 for 24 to 48 hours. 

(2) Viability in the freeze-dried state. 

During the course of the prepe.ration of a large. 

number of freeze-dried batches of ve.ccine minor modifi

cations were introduced from time to time in an attempt 

to improve the potency and keeping quality of the virps. 

A number of experiments were made to determine the keepi~g 

qualities of the vaccine maintained at different tempera

tures. 

Serial ten-fold dilutions in broth of reconstituted 

dried preparations(egg-passage 193) were made and were in

jected into ferrets. Two animals were injected With each 

dilution. Four weeks later these animals, together With 

an adequate number of controls, were challenged '!:Ti th the 

E.F. strain. 

The results of some of these experiments are set 

out in Table 7. 

Table 7/ •••• 
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TABLE 7. 

Keeping qualities of freeze-dried Onderste
poort virus preparations. 

Batch 
No. 

2 

• • • • • • 
: : : : ::Dilution injected into Ferrets . . . . ··------------~~~------~~----~ • V hi • S 1 • Stor ·Time. • 1 • • -2 : : 3 • • 

10
-4 • e - • ea - • - • i • • 10- : : 10 • • 10- : : 

:ole. : ed un-: ed at:D n : =---~~·-~-~·~-~--·~-~-
:dPr. : ays:: A·.· a=.·.· • •• .• • A : B:: A a:: A 1 B 

• • • • 
: Aq. : 
:dest.: 

• • • • • • • • 
Air :-15°0: 81 :: I 

• . •• 

. . 
• • • • • • . . . . .. 

L: : I : I: : I 
•• . . • • • • 

• • • . . . 
I •. . . . . .. 

7 :: NI:NI:: NI:NI:: • • • • NI:NI:: 

• • • • • • • • 

. . 
•• . . •• • • 

• • • • 

• • 
• • 
• • 
• • 

23 : .Aq. :Nitro-: -15°0: 8 :: : ::I: I:: I I •. .. 

37 

93 

:dest.:gen · .. . . • • • • • • • • . . • • • • 
: : 37°oi 7 : : I : NI : : I : NI : : I : NI : : 

• • . . 
• 

• • • • •• • • • • •• 

• • • 
• • • • 

• • 
• • • . . . 

:Aq. :Nltro-:-15°0: 16 :: I : I:: I I:: I 
• •• . . . 

I .. .. 
:dest.:gen • • :: 
: ; 37°0; 7 : : I 

• • • • . . . . 
:Lao- :Nl~:-15°0: 17 
: tose-: gen 
:pep- : 
:tone : 
: b.tf'fer: • . 

• 
• . 
• 

7 . . 
•• . . 

• • • •• • • • . . . • • • •• 
I:: I :NI:: NI:NI:: 

• • • . 
• • 
• . . . 
• • 

. 
• 

• . 
• • . . 

• • • . .. • •• • 
• • • • • • . . . . 

I:: I I: : 
• • • • •• . . . . . . 

•• . . 
I I:: I . . . . . . . . . . 

• • . . 
I .• . . . . . . .. 

• • • . . 
NOTE: I • Immune to homologous challenge. 

NI • Not immune. 

NI:NI 

• • 
• 

I :I 

• • 
I :I 

From Table 7 it can be seen that when ampoules were 

sealed under air complete inactivation of the virus result

ed after exposure at 37°0 for eevea days. In addition it 

was observed thnt a change in colour had occurred 1n these 

preparations. When the tubes were sealed under nitrogen 

the rate of inP.ctivation was considerably retarded. No ex-

planation can be offered for the irregular results obtained 

when B~tch 23 was held seven days et 37°0. 

The substitution or lactose end peptone in buffered 

distilled water for plain distilled water for vaccine pre

paration improved the keeping qua.li ties of the virus. This 

was observed both during the drying cycle as well as when 

such dried prep~ations were held at 3700. 

VII. TITRATION OF ON.DERSTEI-OORT VIRUS IN ~BRYONATED EGGS. 

The limited supply of ferrets 8nd accommodation did 

Digitised by the Open Scholarship Programme in support of public access to information, University of Pretoria, 2017 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



- 44 -

not permit the titration of each batch of vaccine. 

Ktte~pte were therefore made to determine the potency of 

virus by titration in eggs. 

Serial ten-fold dilutions of a mixture of infected 

O.A. membranes in buffered lactose-peptone solution, were 

made before and after freeze-drying. Each dilution wns 

injected into six eggs. The membranes were examined for 

lesions, seven days later. The dried material was again 

titrated in eggs after storage at 37°0 for one week. The 

results of this experiment are show in Table a. 

TABLE 8. 

Titration of Onderstepoort virus in eggs, 
before and after freeze-drying. 

• :After store~e of • Before free,.,e Dilution. • After freez~-:dried material . drying. drying. : ±:e: z da.yf!. §!jtfc I, 
• • 

10~1 
• • . ... ... + • + + ... + • + • • 
• • 

10-2 
• 

... • + + + + • • + • 

lo-3 • + • • • 
lo-4 ? + + 
lo-5 ? 

NOTE: • • + + = well me.rked lesions of 'the C.A. membrene 
? = doubtful lesions. = no lesions seen. 

Oonsidera'i.>le difficulty was experienced in decid-

ing whether or not the scanty lesiona produced by dilute 

suspensions l)f Onderstepoort virus in egg were specific 

but 1 t was believed that l"ee.sonably l"eliable estimates of 

viral activity could be made in this way. 

This experiment alao confirmed previous findings 

that suspensions made in buffe~ed lactoae-peptone solu

·tion showo9d very 11 t tle, if any decrease, in activity e.fter 

freeze-drying. However, after storage of dried oaterial 

at 37°0 for one week, it ,.,e.s found that aJ. though the end-

I .... 
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point of activity was app~~ently unaltered, the inocula

tion of 1:10 dilutions did not produce well marked lesions 

and it was believed that there was some degree of inter-

terence from inactive virus. 

VIII. CORRELATION OF TITHES OBTAINED BY TITRATION IN EGGS, 

Ic'ERRETS AND lJOGS. 

Once it had been found that titratione of the Onder-

etepoort etr~in could be made in eggs, en axperiment was . 

made to correlate the titre obte.1ned in this wtcy ui th ~.bi

lity to confer immunity to both ferrets ana dogs. 

Seriel ten-fold dilutions were made in broth of 

freeze-dried vaccine (Betch 13o). Six eggs, two ferrets 

and one dog, were inoculated With each dilution. Seven 

days later the C.A. cembranes of the eegs were examined 

for lesions and after three weeks the immunity of the dogs 

and ferrets was challenged with Collie virus. 

-lo-1 

1o-2 

10-3 

10-4 

lo-5 

The results of this experiment ere shown in Table 9. 

TABLB 9. 

Correlation of infectivity of Onderstepoort 
virus for eggs and its immunising potency 

for ferrets and dogs. 

• • I:ru.1unising pot8H Neutralisation tests • • 
:J.n'f"Pct1.-_: cy for en dog serf!. 
:y~. ty i'Ol": • :Before im-:After immu-• 
• a~&. : Ferrets: Doiie : !!IUr.i e~.tlon: ni Stc'.tion • • 
a 1 ..... -I . • • • 
• ... + + • I; I • I : Negftti ve Poativie • • • 

• • • • • • 
• + ... • I• I • I :Negs.tive l'ositive • I • 
• • • • • • 

+ NI· I NI NI :Negative Nege.tive 
• • • • 

+ NI· NI NI :Negative • Ne~e.tive ' • 
• • • • 

Doubtful NI; NI • NI :Ne~ative • Negative • • 
• • • • • 

NOTE: + + + = well merked lesions of the C.A. membrane. 
cce.nty lesions confirmed by ;pe.ssaga. 
illll!lune to challenge. 

+ 
I 
NI 

• 
= 
• not immune to ch~llenge • 

From Table 9 it ~nll be seen that the vaccine was 

infective for eggs in a dilution of at least lo-4. On the 

I ..... 
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other hani protection was conferred to ferrets end dogs 

at a dilution not BreRter than lo-2 . The nature of the 
f) 

reactiono observed in the dogs are shown in Fig. 3. 

Usually, rather hi ghar t1 tres "t-rere obtained 

where vaccine batches were titrated in ferrets. It was 

thought that this might be due to the use of a heterolo

gous strain of distemper for challenge. Ho~..rever, serum 

neutralisation tests maae after the method of Cribasoo 

(1952) on sera of the dogs, collected both before i~muni

sat1on and before challenge, gave similar results. The 

sera were used undiluted. The virus used for these tests 

was the homologous E.F. strein. 

Qqno~u§1QD~. Althcugh considerable difficulty 

was experienced in determining end-pointH of t1trations 

made in eggs, it ws.s apparent that st~spens1on~ which ~rere 

capable of producing well def~.ned lesions in eg~s, would 

confer immunity to <logs ru1d feJ'r~te. 

DISCUSSION. 

From a perusal of the literature, it was appa

rent that considerable progress had veen made in the evo

lution of satisfactory methods of immun1s1ng dogs against 

distemper, chiefly as a result of the work of Lcl.dlew and 

Dunkin (loc.cit.) and Green (loc.c~). Nevertheless, 

there were certain disadvantages inherent to each method 

that had been advocated. 

Vaccines de~endent on inactivated virus for their 

immunising properties, gave only transient protection. The 

Laidlaw and Dunkin Method No. I took advl'ntage of this 

transient immunity to render harmless the administration 

of virulent virus for the consolidation of imnunity, There 

was unfortunately no way of determining what the response 

to the formP.lised vaccine he.d been. In dogs "There it had 

apperently been poor, severe misheps resulted when virulent 

virus was injected. 

I .... . 
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In a mod1t1oe.tion ot this method, transient immunity 

vas conferred by the administration ot hyper-immune serum 

While an inJection of Virulent Yiru.s consolidated the im

mun1 ty (Laidlaw and Dunkin Method No. 2). This method 

did eliminate man:r ot the aooidenta at the •tme ot immuni

sation but it was found that a greater number ot animals 

tailed to develop an 1mmun1 ty. With both methods. No. l 

and No.2, lack ot 1m.":ltm1ty was in ell probability usually 

as a result of the administration of impotent Virus. A 

turther disadvantage was that dogs immunised W1 th either 

method could be oont&gious to othe;r doga. The production 

of formalised virus vaooine, hyper-immune serum and Virus 

vas cumbersome, and e"ltailed ma1nt81n1ng l~ge numbers ot 

dogs and ferrets. 

Green• • method ot immunisation w1 th distemperoid 

Virus otrered great promise. '.fhe need tor large numbers 

ot dogs tor the preparation of vaccine was eliminated, and 

it V&s claimed thet do~e While undergoing the process of 

1mmun1sat1on were not infective. Neverthelese, it has 

been tound that th1 s virus vas contagious to ferrets 

(Haig, ),pg. g1t 1 ). Vaccine prepared trom the distemperoid 

Virus has been used extens1 vely but experi enoe has shown 

that 1 t 1a not entirely sate tor mass immunisation. 

1'he izaj)O:rtant d1 sadvsntages mentioned above have sti

mulated investigations on the propagation ot distemper 

Virus in hosts other then oe,.rn1 vores, V1 th the hope that 

a method would be tound for the easy production ot large. 

amounts ot virus, and that attenuation would follow adap

tation ot the Virus to a foreign host. It vas found at 

Onderstepoort that Green's distemperoid Virus could readily 

be propagded in the C. A. membrane of developing ohiok 

embryos. At the time it was thou8htthe.t since Green's 

distemperoid Virtta had been used tor the immunisation ot 

dogs, egg-propagated virus could sat'ely be employed with-

out/ •••• 
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out turther modification. However, early passage materisl 

~peared to be more Virulent than the parent strain. Vi th 

serial passage in eggs it was noticed that there ve.s a gra

dual decrease in virulence tor ferrets, eo much so that et 

the llOth egg-passage the strain had been rendered a~iru

lent. In addi t1on transm1 salon by coha.bi tation no longer 

oooured after the 25th passage. Oaba.sao and Oox (1949) 

atated that the Lederle strain ot distemper beoas;ne atte

nuated tor ferrets between the 24th and 28th egg-passage, 

while a strain iaolated trom a case ot canine enoephal1t1a 

(Oabasso and Cox, 1952) was markedly modified after the 

33rd serial egg-passaee. No satisfactory explanation ean 

be g1 ven tor the difference in the onaet ot attenuation 

but 1 t would seem that the ;prolonged serial passage in 

terrets to which Green's distemperoid strain had been sub

Jected made it less amenable to attenuation. 

Aa the Onderstepoort Virus trom early egg-passages 

(6th to 16th generation) was rather virulent, tests on 

dogs were discontinued. Trials were recommenced. etter the 

strain had rece1 ved more than 130 egg-passages. S1noe it 

appeared that the degree of attenuation at th1e end higher. 

levels, vas such that 1 t could safely be used, mass immuni

sation W1 th freeze-dried vaoo1ne wae undertaken. Results 

trom the field have been very satisfactory. However, oc

cassional reports of severe reaot1on1 V1 thin 1• days of 

vaccination have been received. Thorough investigations 

on some ot these oases showed that the Onderstepoort Virus 

was not responsible, and that the symptoms were due to 

natural inteotion prior to vnoc1nation. However, the 

possi b1li ty the.t en 1neppl?rent infection W1 th distemper 

Virus oan be provoked by vaccination should be considered. 

The time required tor the development of immunity 

in both dogs and ferrets was not determined tor periods 

shorter than 21 days at Onderste}JOort. It has been shown 

by/ •••• 
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by Baker, Leader and Gorham (1952), that ferrets which had 

reoe1 ved Onderstepoort virus two or more days prior to Vi

rulent d1f3temper virus, did not show symptoms of disease. 

They considered that protection vas conferred firstly by 

interference and then by aot1 ve 1mmun1 ty. '!'heir observa

tions were cont1rmed by Cabaeso, Stebbins and Cox (1953) 

who employed another aV1enised distemper strain; in addi· 

tion they showed that a single inJection of avianised virus 

rendered ferrets immune for at least two years. 'l'he dura

tion ot immunity in doss vaccinated w1 th avienised Virus 

has not been established. It is possible that they behave 

in the same ve.:y as ferrets but trom field reports in South 

Africa it would seem that imrauni ty may wane; cases of en

cephalitis have been observed in isolated oases 12 to 18 

months a.tter vaccination. For this reason turther investi

gation• are considered essential tor the determination of 

the duration and degree of immun1 ty folloWing both natural 

infection and vaccination. 

In the United States avianised distemper Virus has 

been used extensively tor the immunisation ot dogs and 

mink against distemper. Oabasso, Burkhart e.nd teaming 

(1951) and Bramer, Whitter and Boley (1953) had most gra

titying results vi th av1an1sed virua while Hartsough and 

Gorham (1963) stated that some 60,000 m.1nk Whloh had been 

immun1sed w1 th the Onderstepoort strain showed no apparent 

reaot1on to vaco1nat1on; no outbreaks ot distemper have 

occurred among these animala. 

In Sweden, Berg (1953) used av1anised Virus imported 

trom the Un1 ted States on a Um1 ted number or ferrets and 

dogs. He reported a slieht reaction in some of the dogs 

tour to eight days after injection; there vas no 1nd1oa

t1on that the animals were oontt.tg!oue and the imnnmi ty con

ferred appeared to be satisfactory. 

The/ •••• 
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The results obtained w1 th avirulised Virus in South 

Atr1oa have been good. It is unfortunately, not possible 

to est1mcte the percentage ot failure• 1n immunity that 

occurred. The majo:ri ty of failures that were reported 

showed central nervous oyatem involvement, end were accep. 

ted aa cases of distemper. It hes been pointed out that 

the ditf'erent1el diagnosis of several canine diseases mecy

otter aome difficulty but it 1s believed that the majority 

ot cases dill(;:.--nosed ol1n1co.lly as enoephali tie are caused 

by distem;per virus. A oons1derc.ble amotmt ot oontroverSf 

has arisen as to whether or not all straina of virus iso

lated from oases ot oan1ne enoephall tis are the same as 

the olaaa1cal distemper virus described by La1dl~ and 

Dunkin (log. g1t.). The terms 1 he.rd-pad1 disease Virue 

or "p.e.ra-distemper• virus have been suggested for those 

obtained trom cases in wh1ch demyellnation occurred. 

Although 1 t hae been stated that a varying de8l'ee ot 

antigenic d1tferencea may exist between distemper strains 

(Laidlalf DUd Dunkin, lga. git., Slanets and Smetana, l,Q,Q. 

~. Haointyre ;t a1· lQO· q1'Ji.) mos't investigators have 

tound close s1m11ari ty (Koprowalt1 et ol• log. AAt,. Oabasso, 

lgg. git., Mansi, J,gq. git., Hsig, lgg .. a11t.). The length 

ot the incubation period end the •everity ot the reaot1on 

in terrete of newly isolated strnins have also been used 

for their d1fferent1&t1on. However, these are varisble 

and would appear to depend more on as yet undetermined tao

tors rather than on t1xed properties ot Virue strains. 

Histologioal studies heve also proved unsatisfactory tor 

differentiation. It 1s eVident that much more exper1men'tal 

Wllrk 1a required tor the deter:ninetion o't possible strain 

difference& but at present there aeeme to be no just1t1c~ 

tion tor accepting the view that there are distinct enti

ties. In studies ot this nature the ate.te of the host 

should also be taken into acoount: the level ot nutr1 tion 

' iihe / •••• 
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the proaonae Ol" absence ot concur1~ent infections suoh e.s 

coao1d1os1s and helminthJ.a.s1s, P.nd the degrae of physical 

exertion 1.aq have a. pronounoed 1nf'luence on the symptoma

tology o'! the d1seaae. In add1 t1on the possib111 ty should 

be considered that infection during the ~er1od of' waning 

l'srental or act1 ve 1munm1 ty ms:t 1ntluenc9 the oouree ot 

the d1se&ae. 

$Wl·lll"4 AiiJ) OONQUJj3IOija. 

1. In a brief review of the 11 terature, methods whioh 

have been advooated for the 1Llillun1eat1on ot dogs agains~ 

distemper and possible reasons for tro.lures 1n 1mmun1 ty, 

ere d1 seussed. 

2. 'l'he propB.c;~tion of' Green 1 a d.ist;emperoid virus in 

developing chiok embryog is described. Conditions found 

most favourable for mult1~11ont1on, were injection ct 

eight-day-old embryos by the chorio•all~nto1e membrane 

route snd 1ncubet1on at 35°0. .An inoculum w1 th a h1t11 

virus t1 tre W&s moat se.tiAfF,etory tor mt.intaining th~ 

derived Onderstepoort strain 1n ~bryonated eggs. 

3. Oontinued serial. passage ot the Onderetepoort Virus 

in developing ohiok em~ryoe, resulted 1n a loes of oonta

giousnesa tor ferrets by the 25th passage. 

4. By the l30th eg~-pa.ssase the degree ot attenuation 

vas such thnt the Onderstepoort virus oould safely be used 

for the immunisation of both d.oga and ferrets. 

5. Immunity tests in ferrets and dogs vaoc1nated With 

the Onderstepoort virus, a..l1Q\>red olose 1m.munolog1oel sim1-

lar1 ty be~.1een th1 e strain and those obtained from enoe~a

litic forms of d.1atomper("hsrd-pa.d" disease or npara-dis

temper"), ~m1oh had been stored at -76oo. 

6. 'l'he keeping qua.ll ties ot tho Onderstepoort Virus 

were examined. 
(a)/ •• • • 
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(a) Macerated infected ahorio-nl1sntoic nenbrnnea 

shO':i'ed. considerable d~or·~nsl! 1n IJOtenoy after ato!'Dge at 

3200 tor 24 houra, snd posoibly complete loss after 48 

hou:c'S. 

(b) Freeze-dried preparationa of infected membranes 

sho~·red very 11 ttle loss of potency ntter storage at 37°0 

tor seven days provided buffered lactose-peptone solution 

Wa3 employed for nnkin~ m1spensiona prior to freeze-drying. 

(o) Freeze-dried pre~grationo retained potency tor 

at least 81 days when stored at -15°0. 

7. 1'1 trat1on of v1re...1 P..ot1 vi ty made in ~zcrs, terrets 

and dogs indicated thst approzimstely 500 egg infective 

doses are reqUired for the 1mrnun1 s1..tion ot both ferrets 

and dogs. 

a. Immunisation of doge ":.ri th Ond.erctepoo.t"t virus has 

been tmdertt'.ken on a lnrge scale and to date aprJrox1ma.te1y 

40,000 doses of vaccine have been used in Southern .Afri oa. 

The results have proved satiofaotory. 

9. Ondcrste;.•oort e..s well e.s other aV1rutl.sed distemper 

viruses have been ue~d extensively in the United States 

:for the 1mmunioe.t1on cjf 1nink and dogs '~~ri th ~nt1ty1ng re

sults. 

10. It has become a,pparent the.t some .1rtitioialJ.y or 

naturally imnun.\sed a.oga are liable to develop the encep... 

hal1 t1 o torrn o t d1 s t em;per. As, the pathogenesis ot this 

clln1 cal msn1 featat1on is obsoure, the necesgi ty tor deter

mining the sign! fic~.noe of the duration or immliD! ty, the 

neurot:;.'•opic af'f1n1 ties of various virus stra1ns
1 

concurrent 

infections md the cencral state of hee.lth ot dogs prior 

to 1nfeot1on, is stressed. 

I . .... . 
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