
of parasite s and organisms as those which are responsible for the 
acariases, fungus diseMee like ringworm, aud diseases su ch as tubor­
culosis, Johne' s llisease, contagious abortion, foot rot and mastitis , 
in addition to foot-and-mouth disease. JII this country, at any rate, 
the low incidence of anthrax enables 118 to ignore this disease as one 
requiring special a ttention whell eonsideri llg the disinfection of 
means of transport. 

'fhe results which have been obtained in Great, Rrit,nill in t,hA 
disinfection of foot-and-mouth disease infected places over a long 
period seem to justify the recommendation that disinfectants of the 
coal tar type essentially bactericidal agents are eminently suitable 
for use agamst the virus of foot-and-mouth disease and therefore can 
be recommended for general use in the disinfection of vehicles, rail­
way trucks, ships, lairs and railway stations. 

They are easily obtainable ill mm~t countriel! a.Il(1 comparatively 
cheap. They have, however, one serious disadyant.age in that they 
taint /neat and other foodstuffs. 

Paper No. 30 . 

MEMORANDUM ON HllRSE-SICKN ESS IMMUNIZATION. 

lly S. H. WHITWORTH, B. V .Sc., D .V.M., M.lLe. V .S., Veterinary 
Research Officer, Depari.Jllent of Agrinilture, liellya. 

THE disease Afri can horse-sicknCl'l6 ha s been exiells ively in \'ostigntod 
hy Sir Arnold Theiler ill South Africa. alld hi s researches on the 
disease have been published ill the various repod s of the ])irector of 
Veterinary Education and Research for the Union of South Africa. 

As the result of Sir Arnold '['heiler's investigations it has been 
proved possible to protect horses and mules against fatal horse-sickness 
in£ection in the lnajOl'ity of CMes by (1) paying particular attention 
to the stabling and prevention of bi tes of blood-sueking' in sects, and 
(2) by means of artificial immunization. 

It is lJuspected that horse-sickness is insect-bo l·ll e bu\', as yet, the 
particular insect concerned has not. been definitely determined. As the 
result of ohservations made at Onderstepool't over a num bel' of .years 
Juring i,he horse-sickness IIca son , somc specic'i of c ul icinuc ift regarded 
with suspicion. Accordingly, if horses or mules be stabled in mosquito 
proof stables, they fire efficiently proteced against infection. If such 
accommodation be llot possible, it has also been prayed t.hat satisfac­
tory results can be obtained by smoking the stable out and maintaining 
the smoke during the night. 'Vhel'e hOl'ses are to be used at n ight , 
deterrent skin dressing, e.g . paraffin, may be applied with good 
l'esultR. Such treatment has obvious disadvantages. .Experiments 
carried out t.o determine the value of short ill terva l dipping III 

specially prepared insect rcpellant fluids indicatell the metho(1 to have 
some value, although not entirely satisfactory. 

'l'he movement of horses from horse-sickness infected areas to 
higher altitudes where the di sease is relatively rare 01' absent, can be 
resorted to with advantage, but is not always possible. Moreover, 



horse-.sickn es~ does occur even a t. the higber altitudes; ;1\ Kenya 
Colooy outul'eaks of the infection have occurred at altitudes o( 
10,000 feet . 

'I'he abo"e methods, therefore, in the control of liOI1;(Hli"kness call 
ha\'e only lim ited application , and are of special value ill ,,'ahlable 
hones or where a small number of a n imals come under considenltioll. 

Artificial immunization of equines against horse·sickness has 
received a great deal of attention. ami as a result. a method bas been 
introduced by Sir Arnold Theiler. aud which, taken over a lar~e 
number or animals, gives satisfactory results. The method consists 
ill the simultaneous inoculation of a specially selected horse-siekness 
\' ;ru8 and byperimmune serum obt.ained from a hyperimmune anima l , 
followed n hours later by a. similar inoculation, This inoculation 
:\I.:tuall.)' produces a horse..sickness reaction which ill some CAseS is 
scarcely Jlol iceable, ill others defin ite and severe, and in a few cases is 
followe ll by mortality, The experience in South Africa i:-; ihn\. in 
horae!! so treated a mortality of 5 per cent, may ocCur, and in mules a 
mortalii >' of 1-2 per cent, from horse-sickness producc(l bl' t,he 
inoculat ion. Occasional mortality results directly from tile inoculat.ioll 
itself. Doth the virus and the serum are injected intra,'enollsl;,!, and 
.s ince the alDount of serum injected, viz.; 400 C.c, is large. death lIlay 
occur apparently from shock, especially if the serum be injected too 
quickly. Since there are 01 8 11." strai ns of horse-8ick ness "i I'Ull, bOJ-ses 
immune to une or more etmins may DOt. be immune to some other 
particular strain. Indeed , horses may react more than olH'e 10 one 
particular strain , 1 n the practice, bowevel" the mortality amongst 
artificially immunized horses on exposure to infection is not gl'eat. 
and may be considered to bc 5- 10 pel' cent .. ill the calle of hOliles anti 
2--:i pel' ('cut .. in t he ca:;e of mules, Breakdowns in immunity 011 

cxpo~U l'e with I'eco\'ery also occur. Although this method of immuni­
za t ion ha .. p/'m'ed rai rly satisfactory, it must be considered to ha\'e 
certain d isadva ntages a.nd 1.0 present certai n difficulties in ih applica­
t,iOIl, '!'hese disadvantages lIlay be indicated as follows : -

(I ) The inocuillt-ion of ho~-sicknC8s virus lJIay lti\'e r ise to a 
horse..sickness reaction , and so maintain horse-sickness 
infection, 

f~) 'rhe horse-sickness rcaction may prove fatal, or lIIay be 80 
scvel'e as to afl'od the constitution of the i lloculate{i 
animal. Horses whi ch have reacted I>everely ron}" lIot 00 
ablc Ijuhseqnentl y to withstand hard work. 

(3) Certai n diseases other than horse-sickne88 lUay he (,"a lls­
mitted in the virus itself, These may be pernicious 
anaemia, bili ary fever, and tryP!lllosomiasis. Special 
precautions ca n be taken to aVOId transmitting these 
laUer iufections by using blood virus which 118S been kept 
suffi ciently long for the parasites of biliary fever and 
trypanosomiasis to die. Tn the case of pernicious 
anaem_ia the blood llIay also he kept sufficielltly long for 
this virus to d ie ou t, IIn(1 si nce this may take a. yen r, the 
blood can then be iuoculoted to horses known not to 
transmit pernicioUFI anaemia, Old horse-sickness virus 
sometimes docs !lot produce horse-sickness on inocu lation 
to susceptible equilles. 
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(4) Cases of liver atrophy with Cata l issue someti mes lollow 
horse-SICkness immUIUzation. 'l'he relation of t h is condit ion 
to horse-sickness immunization is not known, but has been 
observed to foHow the process bot.h in South A fri ca an d 
Kenya Colony. 

(!J) 'fhe technique of t.he inoculation itsel£ fequire!l consider­
able skill to be applied with safety . 

(G) ']'he care necessary in the production of serum with regard 
to its sterility and the exclusion of sera haemolytic for 
the blood of ot her equines entails lIIu('h work , while the 
ex pense of serum production nnd t he ma intenance of "t" iru8 
for inoculation is considerable. In v iew of the Ratisfactory 
resu lts which have been recorded in artificial immuniza­
t ion against diseases such as distemper ana rinderpest by 
the li Re of heated t,iS.'!ue ex tracts, e. g . spleen, experimentll 
were COlllmenced at the Veterinary R esear('h Laboratory 
early ill 1929, a lld are still in progresfol. to (Ietermine 
whether a simi lal' prophylactic vaccine could be prepared 
from t reated tissues, e.g. spleen, of borRes reactin g to 
horse-sickness , Such a method, if successful, might obv iate 
some of the disadvantages of t he virus-serum method 
indicated above , ano it wall with thi s object in view t hat 
the work was undertaken. The oost of equines for experi­
mental work in Kenya Colony prevents any work on a large 
sca le which would give conclusive results, and also does 
not allow of much work bei ng done with various modifica­
t ions in the preparation of inoculation material , or observa­
tions 011 t he value of va rious material , e.g. spleen, liver , 
g land , kidney, etc. 

The tiss ue select ed was spleen obtailHld from equines 
slaughtered when showing hi g h temperature reactions to 
horse-sickness virus illo(·ulation . 'rhe spleen, collected as 
asept ica lly as poss ible after s laughter of t1H! reacting 
animal, was pa~s(>d t hrough a Latapie pulpe .. , th e mas.~ 
weight>d , and to each gram or spleen pllip WU II addecl 
.... C.t: . or steril e saline. To t.he tota l hulk was added either 
Tol uol or Formali u i n certa in proportions (see below), 
and t he mixtUTe well shaken in a fla llk and incubatecl at 
Jj deg . C. for a period \' arying from fo ur to eight days, 
a ud thell stored ill the ice-chest. The mixtu re was weU 
shaken dai ly \l'h ile stored ill the incubator, 

The deta ils of the inoculations are given in the following experi­
ment s : -

( A ) TREATMt~T 0 1-' S PLEEr>" WITH TOLUOl, . 

(B) Treatment of Spleen with Toluol and then Formal in. 
(C) T l'eatlll ell l of Spleen with Formaliu. 

( A ) 'l'RF..\'I'ln~J\T OF SPLF.F.~· WITTI TOLUOl .. 

Ori.flin 0/ Spleen.-Horse 1253 inoculated 2 / 3 / 29 with hor56-
sickness ViTUS ex OndeTstepoort. R OTse-sickness reaction commenced 
5 / 3 /29, a nd the horse was shot ill extremis on 7/3/29. The material 
waS prepared as described ahoYe, and Toluol auded ill the proportion 
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2. HOrlo 1277 inoculated 22 / 5 / 29 8ubcuLaul1uu~ ly wilh 30 C.ut. 
1 in 100 Fortnalized spleen; inoculated 30/5 /29 subcutaneously with 

.30 c.es. 1 in 100 Formalized spleen; inoculated 7/ 6 / 29 subcutaneously 
with 30 c.cs. 1 in 400 I<'orma.lized splcen; inoculated 17/ G/ 29 sub­
.cutaneously with 30 C.ca. 1 in 1,000 Formalized spleen. 

Rel1dt.- No reactions. 
l 'ITl7Inmity TB.tt. - N ot yet done. 
3. Hor&e 1218 inoculated 30/5 /29 subcutan eously with 30 C.CS. 

I in 1,000 Formalized spleen; inoculated 13 /6 / 29 subcutaneously Witll 
·30 c.es. 1 in 800 Formulized spleen; inoculated 22 /6 / 20 sub­
cutaneously with 30 c. c.s. 1 in 800 Formalized spleen. 

ReJult.-No reactions. 
17nl1wnit.y Test.-Not yet done . 

COllcl1U£0118. 

Spleen material prepared as above a nd t reated with Formalin in 
t.he proportions of 1 part or Formalin t.o 100 parts of t.he mi xture; to 
400 parts; to 800 parts: and to 1,000 parts of the mixture did not 
produce horse·sickness temperature reactions or sym ptoms in the 
t,hree horl'lel'l on experiment. 

Oue horse (No. 1273) showed a ? temperature reaction on im. 
munity test, and blood fro m this horse will be i noculated to a 

,susceptible equine to confirm or otherwise a horse·sickn ess reaction. 
It should be noted that the spleen material used in this experiment 
was obtained from a mule wh ich showed a prolonged temperature 
reaction to horse·sickness and which did lIot show severe symptom s of 
t.h e disease. lind mlly hnve recovered. 

It is intended to repeat the experiment with spleen taken from a 
horse at the height of a reaction and to confirm 01' otherwi se the 
action of forDlalin in such dilutions 88 1 in 400, 1 in 800, and 1 in 
1,000 on horse·sickness viru8 in splee n. 
Sum,mary. 

The experiments described give indications of the action!j of 
F ormalin and Toluol in various strengths on borse·sickne35 virus i ll 
spleens taken from equines reacting to the disease. The number of 
animals under observation is insufficien t to ennble olle to draw any 
definite conclusiOlls as to the value of the method for artificial 
immunization against horse·sickness, but the illdi cations are that 
.~uch a method may be of some value., 

The cost of such experiments in Kenya p rohibi ts 'Work on any 
large scale. Modi6cations in technique may prove advantageous, a nd 
the use of tissue other th an spleen m ight be attempted . ,The " iru,: 
used for immunity test is known to produce fatal reaction on inocula· 
tion to susceptible equines, but here again, on account of th e cost or 
'equines fo r experiment, actual control on the virulence of each hottlp. 
of virus used in immunity test ill not pOlillible i ll thi~ Colony. 

A table givi ng th e summary of inoculat ions and resu lts is 
attacbed (see page 2.55). 




