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RECOGNITION of the attenuation ,,·hi ch accompanies neurotropic 
fixation -of horsesiekness Yirus strains in mice and guinea pigs 
(Alexander, 19:3:~), has led to the development of a ne\Y method of 
immunization of horses and mules. T l1e decision to inhoduce this 
method into general practice was taken after consideration of the 
promising results obtained under labmatory conditions (Alexantler 
and Du To it, 19:~4), and under field conditions on a small st·ale 
(Alexander and Van der Vijver, 1905). Up to the present time no 
tletailed publication of the results obtained from the use of the 
commercial vaccine on large numbers of animals has appeared so that 
u r-eview of the position after the horsesickness season 1934-:)5 "·ill 
remedy this deficiency. 

The results are being consitlered separately under two different 
headings, viz. : -

A. Immunization of remounts of the South African Polire. 

R. Immunization of other horses and mules. 

'l'his arbitrary subdiYision has l1een made for seYeral reasons . 
All the animals belonging to the Police were trea tecl either b~~ th e 
Veterinary Officer o£ the Police personally C~Iajor n. D. }lorton, 
)i.R.C.V.S.), or by his experienced farrier sergeants who could he 
relied upon faithfully to carry out all instructions antl to 1u;e fu ll 
aseptic precautions for all injections. In addition the contlitions untler 
which the Polit'e animals, nre maintained made it po~sible to obtain 
in every instance a detailed report not onl:v on the nature of the 
reaction to the vaccine hut also on the subsequent histor)· of t he 
animal. This was essential as it was necessary to obtain reliable data 
on any possible ach-erse effeet upon the performance of the horses, as 
a result of immunization and to obtain an accurate rliagnosis in the 
('ase of any reported hreakclo,Yns follo\\·ing exposure to natural 
infection. In the ease of the remainder of the animals treated in 
spite of the fact that Yaccine is issued to the veterinary profession 
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only, many of the injertions were carried out b:1· stor·k in speetors under 
conditions 11·hich di(l not ahl· ays perm it of the ohsenance of aseptic 
1n·ecautions or of th e r a t ional han \Uing of a Yaccine containing a 
liYi n g infectiYe ag-ent . In addition it \l·as realized that it \\·ould be 
exceeding ly diffic ltlt to obtain 1·eliable reports on the r eactions, ancl 
that all est imati on of the cl egree of innn uni l.1· confenecl could on l:v be 
approximate , since . in only a small percentage of 1·eportecl break­
dmYns could the cliagno:->is be re li ed u pon. )IoreoYer, it " ·as realized 
that a complete return hom eYery u ser of th e Yacc.ine could n eYer he 
hopecl fm· 

P HEl'AR.\TJOX 01-' THE YAC'CTN.E. 

Th e en tire tech ni\rue of Yar cin e preparation has been lw~ecl UJ>Oll 

that accumulated knmd edge of t h e physical, ch emical and biological 
pl'Opert ie" of neurotJ·opic Yir us cont.ainecl in p reYious puhlieatious on 
the subj ect (Alexanfl er , 1935). 

Throughout t h e period under r eYie 11· the Yac·cine i ssuerl f'onsistecl 
of a mixture of 4 strain s of Yirus "·hich ha(l been nwintainerl " in 
pure c-ulture" by separate seria l passag-e in m ice . The straius \Yere 
those flesignaterl arbitrarily as 0 , 448, 4G4A and 4G4 J3; tl1e anti­
g-enic differ en ces as determinecl b~r in Yitro nutralization tests haYe 
been r eported previously . In spite of some clou bt as to the 
immunizing· valu e of stain 4G4A it was inc lucled in th e Yaceine 
because r el)ea te(l ho~sts had sho1vn i t to haYe atta ine\l a safe level of 
attenuation for equ in es, a ncl, as i ts injection ap pare ntly is im1oeuo us , 
it \HIS h oped thnt i t migh t a'sist t o immunize, at lea ;-; t partial!~- , 
against some natural aberrant virus type at pre;c;en t not isolatNl: in 
other wonl s it oonlcl do no harm hut mi ght he of value. For all 
practical purposes, ho11··e l·er, i t i::> (·on ,;idered that th is yaccine " ·as 
ti·iYalent a nrl not quaclrivalen t. 

The 4 strr1ins ha(l heen attenuat·ed hy the follmvin g nnmber of 
intracerebral pas,.:ag-es in m ice: Strain 0 - 143, strain 440- 148 , 
stra in,; 4G4A and H- ench 119. 

'J'he aim in vaccin e produ ction has heen to t urn out a bacterio­
logi cally sterile fina l product which \vould contain in 0·05 l' .f' . a 
min i nnun of 100 mou se infective closes of each of the strains. Since 
it h a,; been shown that if 0 · 05 c.c . of a giYen emuls ion contain;; 
approximately a single minimal infecting- dose for mice then 10 c.c. 
will contain approximately 1 )I.I.D . for hm;;es, th e routine cl ose \Yas 
fixed at 10 e .c . g-iYen subeutaneou sh · so that eaeh close of vaccine 
'"ould conta in n ot less th an 100 ::\I.I.D.',; of each str ain. This \Yas 
con id erecl to be a perfertly safe marg-in aucl has been ju ·tified by the 
r esults oft he Yivo immunitv tests and the in Yitro neutralization test~ 
puhli;;h ed separately (Alexander, 1936, this jomJJal) . 

In planning the produetion .of a hatch of Yaccin e the ahoYe­
m entioned pointR haYe been born e iu mind together '"ith the know-
ledge tha t-;- · 

(1) t he different strains of Yirus pro\luce 111 m1 ce a disease 
ch ara cterized bs· appreciably flifferent periods of incuba­
t ion and course; 
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(2) there is a rapirl increase in th e virus t itre of t he hmiu:; of 
infected mi ce in th e later s tage~ of i h e rlisease, i .f' . iu t hat 
short period from t h e appearance of symptoms u p to the 
tim e of rl eath; 

(3) rapirl and easy r emo,·al of infec tive brains ma~· bf' as,-;urPrl 
only hy using those mice which are rl estro~·ed in e:sl remi ~ 
bv ether or other anaes thes ia and not mice " ·hic h arf' fonucl 
l~:ing dPacl in the hoxe&. Brains from thf' 1 attf'r frpq uen tl~· 
sho\v adv.aucerl au tolysi,;, u sually are removetl inta t· t with 
cons iderable rlifficulty, and may h ave been ill\·a.rled b.'· 
bactPria l (·ontami nant~. 

Con sellUently t h e follo" ·ing routine techn ique for commercin l 
vaccine prPpan t tion h as been a(l opterl: -

Da_y l - in the aftern oon m ice inj ected with stand ard emulsi ou ':' of 
virus strai n 0 (about 00 mi ce) . 

Da y 2- in the afte1·noon mi<"e inj ected 11·i th strain 4-HJ (<thllut Fi 
mice) . .. 

Da;y 8- in th e morning- nw:e inj ected with ~hai u s -l:G-L-\. a t~<l n 
(abou t li'i m ic-e each S·hain ). 

D ay G- on anintl in t h e morni ng- 2 or 8 mi<'e of ead1 strnin will 
he founrl dead aml sh ould he rli ~carcl e rl. T he majority of the 
r em a inrler \\·ill be in extrem is : th ese are ethPrized , the brains J·emoYed 
" ·ith asep tic pre<"autions as q uir·kl~· as possibl e and pla1·erl in sterilP 
00 c.c . cen tTifuge t ube:-:; fitte rl with corks, 3 entire hrai n s lw ing placerl 
in each t nhe . In the afternoon the reJJt aill(ler of th e mi cf' " ·ill or 
sh oul1l be in extremi s. ~mel t h e brain s a re remoYed as before . All the 
tubes are stor erl upright in t he frePzing ch amber of a rPhig-eratm 
until r equi retl. T hi s free,.;ing fac ilitates 11i.sinteg-ration HlHl :-:;uh­
sequen t emulsification. 

Day 7- approximately :) () c. c. of 10 per cent. normal ~ f'l"Ulll­
saline is a(l ll ecl to 7 t ubes of st rain 0 , and 1 erwh of sh-:t in~ 449 , 
464A aud B. A <"Oarse emulsion of each is mar1e h-'· cln1\Yi ng th P 
materi al into and forcing: it out of sterile A.gla ,;:yri nge;;. Th e tulw~ 
are return e1l OYerni gh t to th e f rePziug (·h amher of th e refrig-e1·ator. 

Day 8-the Yirus emul sions are rapidly tha"·e rl in :tn inr·uhator 
at ;:no C. and a fine emulsion preparerl ,,·ith sterile precaution~ as 
aho \·e. The tubes are centrifuged at about 1,1)00 reYolu tions per 
minute for 10 m inutes and the SUJleTnatant flu i1l rlecnnterl in to .-;terile 
containers. of ~uitable capacit~- (120 c .t·. bottles fitted with <"Otton \\"ool 
~toppers \\"er e u sell ) th e sh-a ins l1ei ng kept se]Jarate ~o :1 ~ to mak e 
repl:wem en t simpl e should an-'· ncei clent occur. }'rom eaeh con­
ta in er O · i) c.e. of emulsion is seetlerl o nto la rge ag-m· sla nt s for ktderial 
sterilit_,. t est by incubation for at lea~t 48 honrs. 

D ay 9- proYicling- the ,;terility test is satisfa r· tory the Yirn ~ 
P-mulsions a re adcl ed to 10 per ceut. serum Raline, t he Yolume adjusterl 
toG li tres and 2 per cent . ether allcled as a p rese rvatiYe .. -\ ftpr 
thoroug-h shaking t o en:;.ure mi:s:in g- of the virus strain" a~ \Yf'll a;; 
-··---------------·--- --------------

·• '-'tand :ud ,-irns e mu ls io n c<'nstant l_,. in usc is n i) per Ct' ll t. f' llltdsion of 
infect ive mo1tse brains in n 10 pe r r:ent . n ormal serum salin e. 
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solution· of t h e ether the Yac c.: ine is bottled. corked and S\'a led. The 
fin al bottled product is incuhate (1 oYem ight at 37° C. , u prece rlme 
\Yhich greatly enhances th e ba ctericidal a c:tion of the et her \Yithout 
affect ing t he Yirus titre and then stored in a refrigerator at 4° C. 
unt il r e(1uired after a second sterility test has been carried ou t on 
1 or 2 bottles selectec1 at ran dom. 'l'he virus titre cloes not decrease 
:1ppreciably on ;;torage at ±4° C. for up to 2 month s, hut does 
dimiu ish fairly r apiclly at room tempera ture. Consequently it i ,; 
s ti1mlate(l that t he inj ections mu st be cani ed out within 14 clays of 
issue from the laboratory . 'l'h is h as been shown to be au adequate 
a P rl a s.a f e margin . 

It IYill be noted that the origin nl Yiru :> emulsions of stra ins 449 , 
4G4~\ and D wer e diluted appr-oximately 1:40. .At this. dilution 
0 · ();) c .c. ahl·ays contains at least 100 mouse iu±ectiYe doses ; u sually 
the ti.tre more nearly approximates 2.')0 M.I.D . Sin:i larl:v prepared 
emnbious of neurotropie Yirus strain 0 inYariably cor. ta in r ath er les,; 
than half t hese titres a ncl this expla ins, the use of 21 brain s inst e:ul 
of 9. On this basis 48 mouse brai ns are require(l for \he procluchoP 
of (iOO dose~ of Yaccine, i .e. 12 ·5 doses. per brain . 

• -U fir ~t sight t he entire proeedure may appPnr to l~e ('Omplicated 
but in actn nl prartise that is not the case more particularl~- "-hen the 
procedure is adapted to the preparation of at least one hatch of 
Yaccine eYery day . The qua ntities seledecl naturall~- m ay he Ya riecl 
to meet particular requ irements but they were c:hosen as being most 
suitable to the equipment aYailable . :Thfor eoYer 6 litres of Yaceine 
(i .e. ()00 (l oses) pPr clay \Y as found to be sufficient t o meet all dem an cls. 

In con ~iclering the techn ique <lescriherl it may seem 'O ome\\·hat 
imnece,.;:;ary to reeonnll eucl that the injection of one strain of Yirus 
should he c.:a nied out iu t he afternoon while another strain should he 
inj ected ir> t he morning , hut the nature of the disease produced by a 
fixed neurotropic Yirus is so constan t that a consi clera ble experi ence 
IYi t h t he procluc.: tion of some 90,000 doses of vace ine h as sho"·n the 
cligereuti al treatment to be essential for maximum Yiru s pmduction 
together wit h econ om y in the Huml1er s of mice u sed. 

~Ientio n must also he made of the bacterial sterilitv of the Yaec:ine 
prepare(l. F rom the number of manipulations rle scrih~cl it \\"01Jlcl not 
he unreasonable to ex pect t hat a number of Ya ceine batch es \\·oulcl 
~; ho\Y a fairly h eayy contamination, which eoulcl not he controlled by 
ether ,,-h ose action in 2 per cent. eoncentration is bacteri ost atic rather 
than bacter ic idal. Again experience has shown that thi R, is not the 
ca se . "\pparentl;\· any con taminants picked up dur ing remo,-al of th e 
bra ins or introcluced during any process requiring remoYal of th e 
cork h om the t ubes heeome entanglec1 ,,-ith the fin e suspended brain 
]Jartide,; of th e crude emulsions and a re carried clo,Yn mechanically 
during centrifu ga tion. This is th e only explanation that can he 
offerecl for the ra rity of fincli ng an infectefl emulsion. Out of about 
l f> O lwtches of Yaccine prepa red only 2 ha ,-e been discarded on 
account of infecti on: examinat ion of records has shown that on hoth 
occasion,; th e centr i{u ge(l emulsions had been left in the refri g,era tor 
onrn igh t before hei n g dec an tec1 , t h ns permi t ting (li:ffusion of 
orga nism ~ hom the deposit. Tncicl enia ll .v consideration of the resnlts 
of inununi;,ation IYill sho,,· that alJs,eessation at t he s ite ot inj ec tion 
has not bee n a complica ting· factor . 
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At t h is poin t it is desirable to emphasize t he n ecessity for par­
ticular atten t ion to uniformity of t echnique if a final product of 
t:onstant potency is to be obtained regularly . :M:ice of the same 
strain , age, and weigh t should be u sed (for this ,,·ork m ice about 12 
\Yeeks old h a Ye been found most satisfactor y) injection s should be 
carried out at the same time each d ay, ana t he infectivity an<l dose 
of inoculum should not Yary. If strict unifonnit~· of techniq u e is 
adopted it will be fou nd that the virus tit re of t h e final emulsions 
will va ry \Yithin exceedingly narrow limit s and t his ''"ill min imize 
th e number of potency tests n ecessary. 

The act ual production of th e va ccin e \Youlcl be simplified by the 
d iscovery of some substance to r eplace the serum of the serum saline 
veh icle to r ounteract th e virucidal action of saline alone . Preferably 
su ch a substance should be heat stable so as to enable st erilization b,­
au toda Ying t o be carried out. F urthermor e exten sive r esearch {s 
uece~;:ary to bring to ligh t some preRenahve more effieient than 
ether, but i t sh ould not haYe the selective bacterial action of man y 
of the dYes and of course m ust be u on-irritant and 11011-Yi rueidal over 
a wicle r~n ge of temperature. 

A. 'l'riE hnmxiZATIOK Of' PoLICE Re~roc;sTs . 

A total of 1,815 horses "·ere immunized oYer an area comprising 
pract ically the entire Union excluding the south-west Cape. In the 
larger centres the horses \Yer e maintained in the r egular depots. In 
the outlying districts they were con centrate<] at suitable points for 
injection and then returned immediat ely to their posts . 'l'h e routine 
procedure was to rest horses for 21 days a ft er i n jection , th en t o put 
them on l ight pa trol duty for 14 days b efore g radually bringing them 
back to full work. During the period of rest rnti ous " ·er e reduced 
to the r equirements for m aintenan ce only , gr een feed being aug­
mented where possible, a11d exercise " ·as limi te<l to a m inimum. 

R eactions .- In approximately 100 cases temperature r ecorcls \Yere 
kept, in t h e remainder observa tions were r eeordecl on t h e general 
habit us of the horses . It became apparent that there is a consi(l er­
able variation in the r eaction produ ced in differen t anim als main­
t ained under identi ca l conditions. Some h or ses sho'" n o demonstrable 
reaet ion '"hat ever but in the ma jority a febrile an rl in some eases a 
genm·.al syst emic r eaction commen ces on approximately the 6t h clay 
a11<l lasts for 3-5 clays . During t h e period of pyr·exia the aftemoon 
temperature may rise as high as 105-106° hut the morning tempera­
ture i~ seldom above 101. This di urn al fl.uctuation in tempera ture 
may he eonsicl ererl t~·pical bu t occas ionally there i s a p eriod of con­
tinuou s fever. Usu ally r eturn to normal follo\YS the (l ecrease in the 
;lfternoon temperature exacerbations . A r emarkable fact is thr 
observation that in spite of a fairl.v !'Ievere fever there is Ji.ttle or no 
con sti tutioual disturbance oth er than that direct 1 y associate(] with 
hyperthermia (e.g. slight pulse acceleration and l.)olypnoea ) . As a 
rule horses do not go off t heir feecl and only a careful examina t ion 
and a r ecor<l of the aftern oon tempera t me ''"ill indi cate any <levia tion 
from normal. In only 1 or 2 cases \Yas the period of convalescenee, 
fo llcJII·ing t h e most severe reaction s,, prolonged beyond th e 21st clay 
a nd the perl'en tage of cases sh owing- edema of th e su praorhita l 
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fossae (d ikkop) , noticea bl e on about the 12th <1ay, .was less than 0·5 
per cent.; mortality as a flired result of imm unization was nil. 
In fact the position m ay l:e sum marir-ecl by saying th at in approxi­
mately 76 per cent. of cases the reaction in fu lly susceptiblP animals 
is so mild as to be detectable on ly by an exper ienced an d competent 
observer. Animals \Yhich h ad bee n immunized preYiouRl~· either hy 
t he serum Yirus method, or by t he neurotroptc nn1s method eYen by 
t he injection of only a single attenuaterl strain ~howed no rPaetion 
\Yltatever to subsequent treatment. 

A ft er Effects. 

As stated aboYe au accur ate record of the s.uh~e<1uent hi~tmy of 
every h orse was kept , the r econl including the am ount a tHl n:lhue of 
the " ·ork carried out . In almost eYery inst ance the allo<·f1 tion of 
mounts remained uneh ange<l prior and " subsequent to inuuunizatio.1 1 
so that the opinion of the ri<l er on any change in the performance 
of hi s mount co uld be ob tained. In only one in stance di<l n report 
show that a horse apparently had becom e sluggish som e month,;, aHet 
retnm to work. Y eterina ry in spection fa ilecl to conned t h i~ ,,. it h 
hor~esic kness i m munir-fl tion and t he animal picked u p in courl i !·ion 
rapidly after ant h elmiut hi e treatm eut . 

Again the position may be summarized by snying t hat no harm­
ful after effect s \Yere encou ntered , obsen -ations being m ade on horFe,.; 
engagefl in all types of IYork from light patrol du ty to the strenuous 
<lemands of daily attenrlance in t h e school of e(]uitnt iou flt the D epot. 
K o case:; of sbgger s (ncute liYe r ntrophy) were encountered . 

fii LIIWIIlty. 

Ou exposure to na tur al infec h (\n <huiug· t h e horsesiclmei's spason 
12 immnnir-ed horses (O·GG per cen t .) contracted t he <l isease. Of th esP 
10 (0· 55 per cent. ) diell and 2 (0·11 per cent .) 1·ec·oyered . Full cl~>tnils 
of these cases " ·ill be found in the appendix at t he encl. 

In the h1·o cases " ·hich recoYer ecl a ding·nosi~. was made from llw 
appea rance of a typicnl diUop ; it is llllC'e rbin wlwther oth er cases of 
horsesickness fe,·er unaccompan i r<1 h~· clikkop anll h r nce undiag-nose\1 
aetiol ogically occune<l. I n t he fa tal cnses a lli.ag-uosis IYns m ade 
either from t he isobtion of Yirus. hom blood collectecl immecliateh· 
prior to rleath , or from con~i <lernt ion of eYiden ce sn hmi ttecl to ·a 
boar<l of imtuiry . There is no reason to beli eYe that nn nccurate 
diagnosis was not nwcle in earh ('a se an<l it is not possiblr fo r a n ~· 
death not to haYe been 1·epor ted . 

Consideration of t he ap pewli:s: wi.ll ,;how th at G of the l~ rP:lkdown,; 
ocr.: unerl in the eastern nncl n OI'th -eastern 'l'ran s.-nwl , =l in the Xatnl­
Zululand nrea , 2 in th e Vryhurg aren all<l 1 i n t he Pretorin D istr ict. 
From t he ~atal and Tra ns\·anl c:1ses 3 ; trains of \·irus hnYe heen 
isolated. These h aYe he en fi xed neu rntropica lly in mice and 
preliminary " ·ork has sh own th at th e~· rliffer an t igen icall,v hom t hr 
strains incorpor:l te(l in t he Yn c('i ne. A cl et ai le<l r eport on t lw flnti­
g·eni c in t er-r elationshi p will form the su1 jed. of a fu tu re puhlic·ation. 
Frmn the one Pretoria anrl b1·o Yr~·hurg b1·ea k<lowns unfortunately 
no strnin of Yirns was isolated. 
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It is of intere~t to note that G of t h e 12 horses under eonside1·ation 
had been immunized by the serum Yir us method some time prior to 
r eimmunization by the neurotropic Yiru ~ method a ncl that 1 horse had 
r ecei...-ed 2 in.iedions of neurotropic Yaccine. F urther in almo,;t eYery 
inHtanee there is a histor~- of the h orse cl~·ing ~omewhat suclfl enly, 
eith er immediately after return from patrol duty or after being 
noticed sick for the first ti me ,,-hen actual!:;· on th e road. The sig­
nificance of thi~ observation is not quite clear but i t inclicateB the 
harmful effect of work on an immune ani mal undergoi ng either a 
flefinite or abortiYe 1·eadion a s a result of natural in fediou . 'l'his 
conclusion is supportecl by the finding that the strains of Yirus, isolated 
proYecl fatal to su sceptible animals i.n t he laboratory hut producecl 
merel~· seYere febr ile all(l systemi c reactions in horses that had been 
immunized preYiously ''"i t h ihe routin e Yaccine but 11·ere mainta in t>d 
at rest in the stable during the entire periocl of th e immuni ty test . 

B. bnru:~JZATIOX OF Hm~ sEs AKD ::JiuLES . oTnF:R THAK P oLICE 

Rmromns. 

This group comprises all t ypes of horo;e,; f rom nond escript hacks 
to schooled polo-ponies and from pure bred representa ti Yes of the 
h e:wy draft breeds to valuable Thoroug-hhrecl stud stock. In acld itlon 
a larg-e number of mules, were treated but unfortunntely when the 
returns ''"ere submitted a differentiat ion beh,-een hm·ses a nd mules 
was not made in every iu~tance, so that it may be stated only, that 
t he number of mules immunized ''"as not less t han 1,524. As fa r as 
it is possible to do so the results nre tabulated in the accompanying 
Table I 

[ X OTE .- These figures 11·ere compiled from reports su bm i tte,l 
Ly GoYernmen t Y eterinar~- Officers for t he llistri ds, un cler their coll­
trol. These districts do not <'orrespond >~"ith the mngisterial districts, 
so that in some eases the (·lassification of the districts may appear 
to be at faul t.] 

It must be conceded at th e outset t hat these figures cannot be 
reg-a rded as being other than merely approx imate. For instance, 
according to the reports receiYed a total of 28,G59 horses a nll mules 
''"ere immunized , \Yhereas examill atiou of the r ecord of issues mall e 
sho~·s t hat 11,41G doses of Yaccine " ·ere supplied to meet orders 
r eceived. Thus there is no recorrl of the results obtained from the 
use of '2 ,757 closes of Yaeci ne. It has not been possible to ascerta in 
exaetly hmY the rliserepan c~· has oceurred , but it is in part made UTJ 
by the omission of 1,057 animals in th e Piet R eti ef area from " ·hi ch 
no details, are available. This omission is regrettable because the 
(listrict is situated in that portion of t he Union where the perrentag·e 
of hreakdmnlB might be anticipated to be not lower than th at reported 
from Vryheid, n amely 2·60 per cent. 

R eaction to lmm1.mization.-On b 1·o occasions it ''"as reported 
tha t severe abscessation ·and local phlegmosis had occurred at the site 
of injeetion. The total number o£ a 1.1imals invohed ''"a s 8, but in 
each case it ''"as determin ed that of oYer 1,000 horses injected with 
t he same batches of Yaccine no others h.ad shown anv loeal reaction. 
It must Le condurlecl t her efor e t hat pyogenic infeetion had gainerl 
entrance from the use of contaminated needles and syringes anrl that 
the Yaccine itself was not the pnmary ca use. 
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'I'ABLB I . 
Results of Hors esiclwess Immunization, 1934-30. 

Horses and ivlules other than Police R emounts. 

I Number of Animals I 
1 

Immunized . Number of Breakdowns in Immunity. 

Province and District. II Horses.! Mules. ! Total. 'i Deaths . ~~ CPcrt· i Re- I CPer 
>en .' . covery. ent . 

I 

A.- CAPE. 
:l\Iafcking ....... . 
Vryburg . .. . .. .. . 
Kimberley ...... . 
De Aar ......... . 
Middelburg ...... . 
Aliwal North .... . 
Capetown .... ... . 
Port E1ir,abeth .. . 
East London .... . 
G rahamstown .. . . 
Umtata ...... ... . 
Flagstaff ........ . 
Kokstad ........ . 

B.-ORAN_ GE FREEl 
STATE. 

Kroonstad ...... . 
l3loemfontein .... . 

C.-TRANSVAAL. 
Highve1d. 

Ermelo ...... . . 
l'otehofstroom .. 
Johannesburg .. 
Middclburg .. · . .. 

Northern. 
Pretoria ...... . 
Potgietcrsrust .. 
Pieters burg ... . 
Louis Triehardt 
R us ten burg .... 

Eastern. 
Barberton ... .. . 

D.- NATAL. 
HighYeld and 
l\liddle Veld. 

Dundee ....... . 
Estcourt ...... . 
Ladysmith .... . 
Grevtown . .... . 
Pie.tcrmaritz-

burg ....... . 
Ixopo ....... . . 

Low Veld. 
Vryheid ...... . 
Nongoma ..... . 
Eshowc ....... . 
Durban ....... . 
Port Shepstone 

E.-SOUTH WEST 
AFRICA ..... . 

F.- SWAZILAND .. 
G.- S. RHODESIA 

TOTAL ........ . 

734 

244 

1,030 
295 

1,8!10 
376 

2,094 

1,977 

381 

1,419 
1,041 

955 
601 

203 
208 

1,926 

109 

10 

377 

252 
36 

12,653 
1,193 

744 
822 
180 

12 
58 

621 
20H 
343 
300 
129 
394 

1,282 
:331 

2,501 
51 1,941 

8 384 
12 2,106 

357 2,334 
464 

42 423 
237 
237 

171 

57 1,476 

54 11,09v_" 
16 971 
16 61 7 

48 
44 

116 

251 
252 

12,042 
I - 7 

28 I 1~7 

I 
203 
82 

24 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

5 
{) 

0 
16 

24 
5 
8 
5 
() 

8 

6 
l 
l 
l 

0 
0 

32 
4 

10 
0 
l 

0 ·90 
0·09 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 -20 
0·26 

0 
0 -76 

1 ·03 
1 ·08 
l·S!l 
2 ·11 

0 

4·68 

0·41 
0·10 
0 ·1 
0·17 

0 
0 

26 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0·98 
0 
0 
0 
0 
0 
0 
() 

() 
() 

0 
0 
0 

0 
0 

2 0 ·08 
l 0 · 0;5 
0 0 
2 0·09 

10 I 0 ·43 
l 0 · ''" 
7 1·65 
0 0 
l 0 ·42 

0 · 5(} 

3 0 ·25 
0 0 
0 0 
2 0 ·33 

0 
0 

0 
0 

I I 
P er 

Totrd. Cent. 

50 
l 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

1 ·88 
0·09 

0 
0 
0 
0 
0 
0 
(} 

0 
0 
0 
0 

0 
0 

7 0 ·28 
ti 0·31 

0 0 
18 0 ·85 

:H 1 ·46 
6 1 ·30 

15 3 ·64 
5 2 · ll 
l 0·42 

9 5·27 

9 0 · 66 
l 0 · 10 
l 0 · 10 
3 0·50 

0 
0 

0 
0 

1·57 10 0 ·49 1 42 2·06 

~:g~ I ~ ~~ : ~~ ' ~~ ~~ : ~~ 
ol oo I oo l' ol o 1 ·22 1 ·22 

I 
'I 943 0 0 I 0 0 I 0 0 

! ~!~ ~ II i:~~ ~ l·6g II ~ i : ~g 
r=l~~~~~~;~~~~ 0 · 87 
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SeYeral reports '"ere received from farmers that individual 
animals had dieu within 48 hours of injection. Obviously the deaths 
could not be attributed to the action of t h e Yaccine-Yirus. to that it 
is belieYed th at these reports represented coinciden ces unconnected 
with immunization. On the other hand it is necessary to detail the 
historie~ of 3 horses which died under cireumstances. ''"hich can not 
exelude the Yaccine from all blame IYith certainty . 

1. District Estcourt. X atal- horse injected 29 / 11 / 34; noticed 
to he dull on 6th day; on 8th day fenr and swell ing of the supra­
orbital fossa; died on 9th clay. AJter post-mortem examination au 
aeti.ological diagnosis of Dikkop Horsesickness was mad e but this 
could not be confirmed by histological examination ·of s11ecimens sub­
mitted and no virus ''"as isolated from the blood. 

2. District Klerksdorp, Transvaal-horse injected 5 / 12/ 34; 
n oticed to be dull and sluggish on 9th day ; di·ed on 12th day after 
sho11·ing symptoms described by the OIYner as being typically those of 
dunkop horsesiekness.. K o opportunity of confirming or refuting this 
diagno;:;i.; IYas available . 

=~ . District :Maehaclodorp, 'l'ransYaal- it was merely reported that 
a horse had died on th e 13th day after injection after showing· 
typical symptoms of horsesickness . 

Although these reports are Yague and the diagnosis in each cnse 
was unconfirmed it is considered that the reaction to the vaccine maY 
haYe been a factor contributi ng to the death of the animal. In spit.P 
o{ this it i~ merely necessary to point out that t h e death of 3 horses 
out of a total of 28,659 represents a percentage mortality w·hich Jna~· 
be Jisregarded. 

One other acherse report merits attention. The GoYernment 
Veterinary Officer in Kimberley ''"as adYised that out of a troop of 
40 horses in the Spytfontein District 1 IYas noticed clecicleclly ill 
on the 6th day after injection but appearecl to haYe recovered by the 
8th clay. On the 7th clay 2 mareR and n gelding sudclenly " went 
mad " . After carreering wi ldly about a paddock they damngecl 
t h emselYes by charging into fences or trees and either succumbed to 
their injuries or had to be rlestroyed. Veterinary inspection of the 
remainder on the 9th day showed only a single mare undergoing a 
typic·al hut seYere horsesickness reaction, and careful examination of 
the pasture for the presence of poisonous plants yielded negatiYe 
results . This report 1nmlcl appear to inclicate neurotropism of the 
vaccme .-iru .~ '-l·ith involvement of the central nervous system 
possibly in peculiarly susceptible animals, but in the absence of cono-
1)orative eYiclence it must remain for the present an isolated and un­
confirmed occurrence. 

For th e rest a careful examination of the returns ;-l10ws that a 
large number of owners \Yere disappointed at the absence of an~· 
clinical reaction because th ey believecl, that without at least a 
rlefinite horsesickness fever, no immunity coulc1 result; a further 
large number reported a mild febrile reaction occurring some time 
b etween th e 6th and 13th day after injection; less that 3 per cent. 
reportecl severe febrile reactions and only rarely is m ention mnde of 
the incidence of supraorbital edema ( clikkop). 
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The horses in question were maintainefl under a '~>ide Yariety of 
conditions. In a limited number of cases the hygiene, feeding, and 
general management left nothing to be desired but it "·as a fairly 
general practise to turn out injected horses under eYery variety of 
climatic conditions to fend for themselves on poor quality grass until 
the completion of the prescriberl period of 21 days rest. Many horses 
were worked for at least 5 days after injection and " ·ere returned to 
work within a fortnight, others were worked continuously and yet 
there appeared to be no accidents. These practises cannot be con­
demned too strongly but the attenuation of the Yaccine virus has 
attained such a degree that apparently i t may be used \ri th impuni ty 
under all C'onditious. of farming in South Africa. 

It is necessary to make no differentiation with regard to the 
immunization of mules. But, from two separate sources, it has been 
reported that a total of 5 mules showed a complete or partial bliml­
ness which developed progressively from about the 28th clay after 
injection. All attempts to procure these animals for the purpose of 
carrying out a detaile<l examination were unsuccessful so that the 
entire quest ion of n eurotropism of the virus in mules must remain an 
open one pending the collection of additional data on a larger number 
of cases. In the laboratory a similar condition has not been en­
countered. 

After-eff ects .- In one or two instances owners expressed the 
opinion that individual animals appeared to be sluggish for some 
months after treatment. On the other hand the observations of 
experienced horsemen , and of th e members of recognized polo cluh& 
playing immunized ponies regula rly, makes it clear that the genN'al 
concensus of opinion is that unpleasant sequelae n eefl not be feared. 

lrnmunit.y.- At the end of the horsesickness season it was 
reported that the immunity of 247 (0·87 per cent.) of immunized 
horses and mules had been broken down on exposure to natural in­
fection . Of this number 165 (66 ·7 per cent.) died aiHl 82 (33·3 per 
cent) reacted severely but recovered. It will be noticerl that these 
figures l'Orrespond fairly closely with hose obtained with the police 
horses. 

The heaviest mortality was experienced in the N atal-Zululancl, 
Northern and Eastern 'l'ransvaal areas. In N ongoma the bre.akflowns 
amounted to: 19 · 30 per cent. out of a totn l of only 57 immunize(], in 
Eshowe 10 ·95 per C'ent. out of 137. Vryheid, Barberton, Louis 
Trichanlt ::mrl Pietersburg showed breakdowns varying from 2 to 
5 · 27 per cent. Blood was collected from a number of these animals 
immediately before death and preliminary work by in vivo method s 
has shown that the virus strains isolated are antigenically similar to 
the aberrant strain s isolated from the police horses. 

In the )fafeking area 1·88 per cent. of 2,G58 immunized auimals 
proYerl to be inarlequately proteeterl. Unfortunately onl~· a single 
Yirus sample was collected from these animals. The virus isolated 
p1·ocluced no reaction in animals immunized against the va ccine plus 
aberrant police strains, but from this single strain it is not possible 
to express any opinion as to the possibility of other antigenic-all.\· rlis­
si milar strains oceuning oYer this wid e area . 'l'his point i,; being 
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born e i n miml becau se of t he g reat difference in climatic: conditions 
beh1·een th e ea,;tern alHl " ·esten i portion of the U nion , a faf·tor " ·hich 
llligh t faYotu the e:xi;;t e n!:e of yet an other Yi rus t ype. 

From a st atistica l poi.nt of view it is ad mittecl that the,;e fig ures 
haYe Yery littl e ntlue. In the fir st place the cliagnosi;; of horse­
s ickness u su ally \\·as m ade by laym en " ·ho are prone to helieYe that 
eYe r.\· immu nizerl hm,;e " .h ie h dies c1 u r i ng t h f! l a tf! summer month,; 
must h aYe diecl of horsesieb1e~s. It i s s urmizecl h o11·eYer that tlw 
number of in cor rect r1i agn oses approximately 1Youlcl counterbalance 
t he ·nmnber of breahlo1u1 s wh ich ''"ere n ot reported . I n t h e se1·ollll 
place t he incid en ce of h orsesi c-lm ess among non-imn1un izP<l an im als 
m ai nb.i.netl uucler s.i.mil ar conditions cou ld not he ;t:;cer t ainefl, thus 
h om an experimenta l an d eomparatiYe point of Yie" · the fate of t h e 
all im port an t controL; cannot be 1·ecordefl . 

D lSCl' S S IOK. 

Con ,;ideration of t h e results r eporte1l aboYe immediate!~- em -
1Jhas izes one impor tan t point, namel5·, that t he neurotropic- Yirm; 
uwthotl of i mmuniza tion of h on,es and mule:> may be pr adi,.:;ed ,,·ith 
pt> rfec·t ;;afety. Out of 1815 police an im als treated therf' 11·8s not a 
Hingle 1le8th at hib11 table to th e use of t h e Yacc in e. Out of at l ea,.:;t 
28,()60 other a nimals in gen eral IJI·acti se t h ere haYe been rer-onlecl :l 
death ,; ±or 11·bi ch tllere is some possibili ty of t h e Yal'cine itse1f being· 
r espon ,;ihle . This p e1·centage is n eglig ible and m a1·ks a !'On sill era ble 
a1h-a n ce OYer th e r esults obtained with th e serum virus m ethorl "·here 
a m ori<ll ity of 10 pe1· r en t. as a 11irect. re,; ult of immuni zation has bePn 
reconl ed on :;eYel·al oceasions. 

E n r_,. effort has b een m a1le to determine ihe poso .i.h le <lang-er of 
n eurotropism of t h e attenuated Yiru s strains for equines . If t hi s 
cla ng-er cl oes exist i t is so r emote as to be almost n egligible, as 
in<licate!l be th e e.:s:peri eiJce in t h e field w it h over :~0 , 000 e:p1ines and 
by clired and indirect meiho1b in t h e laboratorv ''"ith a l im itecl 
n·umher of anim al,. An un c1u alifi ecl statemf!nt th at ·th erP is no 1langer 
of. seriou~ n elTOns compli ca t ious ca nn ot he a1h-a ncecl o11·ing- to t he 
repod ecl incidenee of 5 ca,;e:-; -of blin1l ness in mules. This entin· 
qu estion, together ''"ilh l.h e affinit~- of i.he neurotr-opic Yirus for t h e 
nenou s "ystem of mules an d cl onk e~·s, i s bPing inYestig-atPcl further 
a nd will he r eported in clue course . . At least there appear,; i o lw 11 o 
Hece.-;sit~- to complicate t h e en tir e m eth od of immu nization b _1· 
<l eYelopin g a te1·hnique \Yhieh will inclncl e the simnltaneou;-; use of 
h:q lPriuunune ;;enun, as h as bren fo und to be essenti;ll 111 tltf' 
aualogou ~ ease of Y ello1Y !<'eYer in m an . 

\Y it h regunl to au:-· r emote i ll t>hed of immunization it Hw~- bP 
stated t hat u p to t he pre~eut t im P no unp lea~aut sequ elae ha Ye llePil 
en coHntei·ecl. Certainly 11 0 permanent ph ysical <lisabilily such <h 
myocan li,tl ' '"ea kn1-);-;s or ]Jer sis1ent sl ngg li sh ness n eecl he ft>a r e1l. Tlw 
i ncirlence of stngg-e1·s (acut e liYer atroph _,-) may b e cited 11·ith some 
:in stifiL·;Jtion a~ a compl ica t ing fa ctor of g-reat im pod:mee in ih e 
,;prum--,·irus m eth otl , but up to th e preseul tim e no c-ases h aYe 0<"! "1lJTf'd 
ll"hich could inni min ate t h e ]Jreseu t Yaccin e . 8in 1·e tlle aetiolog·y of 
thi s condi tioiJ 1·enwin s obscu re it is u n 1lesirahlP to do m or e t han rf' t·onl 
this obsenation. 
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The figures indicating the degree of immunity to natural infel·­
tion are not entirely satisfactory because the season under review 
must be regarded as a mild one from the point of view of natural 
incidence of the dit>ease. A recorded percentage of breakdowns in 
the case of police horses of 0 · GG per cent. and in the case of other 
equines. of 0 · 87 per cent. quite probably errs on the side of flattering 
the vaccine. 'l'his statement is supported by the fact that in some 
areas such as Nongoma, Eshowe, Vryheid, where every season must be 
regarded as a bad horsesickness season the mortality was as high as 
19 · 30 per cent though the number of horses immunized \Yas small. 
(Nongoma 10·30 per cent. of 57. Eshowe 10·95 per cent. of l~l7. 
Vryheid 2·06 per cent. of 2,042.) However it must be rememberecl 
that from this geographically and climatically similar tract of 
country there was isolated at least one strain of virus which differed 
antigenically from those which were available for attemwtion. 
~ atural infection with this strain probably was responsible for the 
arlverse figures. On the other hand it is known that in some parts 
of the country the mortality from horsesickness amongst susceptible 
horses was high in spite of the usual prophylactic.: measures to preYent 
infection and yet the percentage breakdowns amongst immunized 
animals was less t han 0 · 5 per cent. 'l'hese observations., regarded in 
the light -of the laboratory experience which has shown definitely that 
injection of a certain infecting dose of attenuated virus is follo\\·ed by 
a solicl immunity to the homologous strain, encourage the belief 
that t he problem has. become one of the developmen t of complete 
polyvalency. Whether this is possible is a question "·hich cannot he 
anwersed at present from the limited data available. 

A number of additional problems possibly of minor importance 
a"·ait solution. For instance from th-e breeders point of Yie\Y it is 
necessary to determine the effect of immunization on fecundity; the 
effect on susceptible pregnant mares at various stages of pregnaney; 
whether foals from immune dams are born with a passive resistance 
and if so the duration of that resistance; the youngest age at which 
immunization is both safe and efficacious. Then, from a general 
point of view, the duration of polyvalent immunity is a matter of 
importance. ·with the exception of the latter these are problems 
which do not lend themselves readily to solution by direct e:xperi­
men tal methods in the absence of unrestricted access to a stud of 
considerable magnitude. 

In conclusion it may be stated that neurotropic virus vaccine 
method of immunization has been attended by the most gratifying­
results. It is admitted freely that the method still awaits, perfection, 
hut a sound foundation has been laid on which to build. 

SU)DIARY. 

~- Detail~ of the method adopted for the preparation of the 
vaccu1e are g1ven. 

2. The results obtained in the field during the season 1934-35 
with the immunization of 1,815 police remounts and 28,659 other 
horses and mules are discuss,ed. 
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Of t h e p olice horse~ there was no mortalit_,. a~ a <1i rect r P.sult 
of immunization , no a <l,·er se after effect ~ "·ere noterl , nnrl the <m­
muni t_,. of 1:! w aR lnok en d o\\·n on e :xposure to Jl;Jtural in fectiou . Of 
t h ose 10 cli erl nnrl 2 recoYer ed. 

Of the o ther h o rses a nd mule~. tl1 er e w ere :1 <lea (h ,.; for ,,·hi ch the 
Yaccin P m a;.· h aYe h een resp onsible or to ,,-hich it lll;l\. ha,-e contri ­
]Ju tecl. On t he \\·lJOle t h e reactions \\·ere <-)xceerling-l _v milcl and there 
,,·pre 110 a <h e rse aft Pl' p:ffeds . 'l'he imm11 ni h· -of 247 (ll ·87 pPr cPn t . ) 
,,-a s lll·oken cl o \Yll on e:x p os u1·p to na tur;d ~nfpr·t ion . O f thPsP lfi,-> 
(0· :58 p et· cen t. ) di e<l a111l 82 (0· :29 pr>r ce n t. ) J·e<·ovHr>cl. 

:i. l •'rolll t he p olice ln·eablo\YJl.'i ::3 shai n 'i of Yiru ,.; \\·Pr <· i~olate<l 
<lll(l ha,·e her-HI :fi:x <-)<1 u e uro trop ieall:-· Ill llllce . Th e ir .nntig·<' ni c i ni.Pl'­
r ela tio nship is lw in g· ,,-m·kecl out . 

4. In mules 0 ca ses of llli!l(lu ess foll mYin g imlllnnizat ion haY<:> 
lJeen reporte<l . 

5. The pl'Oble 111 of i<lllllllll iza tion h~- t h e n eul'Otrop ic Yin<s metho rl 
i s d iscussed. 

" \ CI\:\0\\' L F JH; 1-:~lE:\TS . 

The a u th or s \\i sh t o t a kr> t hi s nppodnnity of a<· l;~lo\\· lP<l g·ing· t he 
k t>e n intPr est tn k t> n i n t h is \York hY ihP ( 'ommi-;s iont>J' of Pol icE'. ('ol . 
:r. P. <l e Yilli e rs, ;1 11 (1 hi ,.; Y Ptf' ri l.l<ll',l' ()fii l'er , :. rajor n . ])_ :.Jortllll, 
.\l.R.C. V.S . A f h-•r co m:i,l era tio n of tlw earh· rr>s u lls 011 ;l li1nil1·<l 
111ImhPJ' of ;ln im nL-: the ( 'onuni ~s iO Jl PI' rli<l not hP~itnt· p to pbl'e :1! o nr 
di sp os:d the rPJn o u n h oJ hi s fon·e f or e:x p r> rimt> n t a l immuniz;l tio n o n 
;1 ];ng-P scal P. 'l'h t> d a la collPr-IPd h,,· h is staff on th<j n nt urp of t he 
1·t>a cti ons a U<l t h E' innn e1l inti' ;mrl r e m otE' after-c•fft>l' h ;lJHl the ste p" 
taken to emmre t he coll er· t i on of Yirus samplE's haYE' l 1PPll of il1t> 
g-reatest n d uP. \Vit·hout th e co-ope mtion of tlw polir·e it \You l rl h;lnlly 
h a ,·e lwP n p oss ible t o commf'll CP rou tinP im n1 nni:wiion on an Pstt>nsii·P 
sc:il e a t so early a (lat e . 

. -\LE'\AXDE H , H . A. , A:\ll D U TOTT , P. J. (1034) . T he lmm 11ni7.ation of 
H or ses :~ nd :\Jules Ag:~ i n st H orsesi l'kness by :i\ l.ca ns of t he .\' t·u r ot rop i<· 
\ ' irus of :\lice a nd G 11 inea !' l_!l>. (),Jde ,·sf PJlOOd .Journ . uf ,-,.f . ."!' . nnd 
. I n. I nd .. Vol. 2, No. 2 . p p. :l / .'J-301. 

~\ L~XANDEJ{ . H. A. , 1\ :\ 1> \ .... _-\ X DE YY\YJ~: H , T~. (19:1;)) . Hor-.,p:-..ic·kn< 1'-'-" · 

Fie ld E.~pe rin 1c n ts 11· ith X eurotr opi t· Vaccine during t il l' Season ]f):J;l-:q_ 
.j ()1l'l'n . of S .A. l 'e f . J/ NI . .- l .<s ., Y o!. G . .\' o. l , pp. 3:3-38 . 

. -H ,E.\' .\ N OF n. IL A. (l~J:lti ) . Studi es on the X eurotrop i" Virus of H orse-
s i<· kn ess : -

J. Ncurotropi <' l>'i~ at i un . 

I L Some C he Jnic-a l a nd Ph-'·s icnl _Prupertie;;. 

nr. ThP ln t !'il ('(' l'e bn d P rotl•dion TPst. a nd its App lication to t he Study 
of lm111uni ty. 

n ·. The P athoge nes is in H orses . 
U ndel'stepoort .f01i Tn. (1/ l ' et . Sc. und A n . I nd . , Vol. 4, Xo. 2, pp. 201-388. 
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APPENDIX. 

/Jetu ils of ('ases H ep1·esentina Hreokdutc n of l llli11/LJ1 it y cw wnast Fol-ice J-l o1'Ses. 

1. Horse T .387 , stationed at Nelsprui t, E. Tra nsn1al. 19.3.34, immunized 
11·ith n e urotropic vaccine in Pretoria D epot. 23.8 .34, immunized N e lspruit 
ll"ith n e urot ropic vuccine after tran sfe r to t hat district. 19 .1.35 r e ported s ick , 
.sholl"ing symptoms of ]) ikkop h orses ickness. Di ed 21.1. 35. ;\etio logica l diag­
nos is, horsesickness. 

2. Horse J<J.166, stationed at Ruimte, E. Tntns,·nal. 21.1.35, sent t o 
Schildpadfontein on du ty; on a rri,·al not iced to be oft (;Olour a nd sluggish; 
from 22.1.3;) to 27.1. 35 sho\Yed symptoms of foYer up to 105° F . . diagonsed a s 
horsesi<"kn ess; r ecover_,. un interrupted and rcturneCI. to work ou 2.2 .35. 

3 . H orse .H .1 99, stationed at Bus bbickridge, Enstern Transu1al; pur(;hased 
1933, and immun ized by serum Yirus method p n or to purchase; 6 .7.34. immu­
ni zed by n eurotropic yaccine . 25.1 .35, r eturned from a 4-d ay patrol. 26.1.:35. 
noticed s ick. 28.1 .3;3, di ed·; aet iologi cal d iagno:>i'i, ho rsesickness. 

4. H o rse '1' .459, stntioned at E slwwe , Nata l. 24.4 .34, immunized n euro­
tropic ,-acc ine. ·1.9 .34, immunized n eurotropic nt c-cine . 2.2 .25, noticed· ;; ick. 
23.2 .:]:), died. Diagnos is, h orsesickness. Blood sample collected hdore death. 

5 . Horse 1•: .517, stationetl at Nylstroom. 29.11 .28, 1mmumzed by serum 
Yirus m ethod. 7 .8.34, i 1111llU ni zPd n e urot ropi c Yacc ine. 4 .3.3.5 , on 25-m de 
pat n>l. 5 .:3.:35 . n otieed s1ck a nd on exa minati on sho" ·ed dikkop. 7. 3 .35 , died. 
Aei10logic·al dia g nos is, dikkop horsesickness. Blood s a111 ple collected befor e 
death. 

6. Horse T./:~7 , stationed at Schoonoord , D1strid i\J iddelburg. Trans n1al. 
20.7 .34, immunized neurotr opic YaCTin e. 1.4 .85. r idden from Schoonoorcl to 
P ak\Yani . left at 7 a.m . :tncl arrived at 3 p.m. ; s tarted return journey fo ll o\\·­
i.ng aft ern oon ; nfter tnn·elling 3 miiP~, n oticed s lu ggish and imm cdiate l_,. led 
back to P ok wa n i. 3.4.3-5, died. Aetiolog1ca l diagnosis , dikkop horsesickness . 

7. H o rse H. 9GO, sta t io ned at Br it s . 4 .4 .32, purc- ha sed after immunization 
b-'· scrulll virus . 28.8 .:34, immunized ne urotr opic Yaccine. 8.4.35, sta rted on 
patrol at 7 a .m. ; at noon horse noticed sl ugg ish , imm edia tely off-saddl ed and 
a llo1Yed to r et urn to camp at its own g ai t . 0.4 .3,3, di ed. Diagnos is, clikkop 
hon,es ick ness. 

H . .H o rc,e H.827 , stat ioned at Sel1\\·a.n1 ne cordon , Vryhurg JJ1 strict. 
4.4.32 . purcha sed after serum 1· irus immun i:Mtt ion. 29.4.:l4 , immuni zed nenl"O­
t rop tc Yar-c;ine. 21.5.35, noticed s ick , s ho1Ying cl ikk op . 22 .5 .35, general con­
dition brighter h ut markPCl oedema ol' head a nd throat; during t he dn~· 
struggled to break loosf' . and a fte r breaking t he le athe r dropped dead. 

0. H orse H. 280, stat ioned at Ntam ba na na , Distric-t E showe , Xatal. 
29.8 .:1-1-. imn1L1ni zcd ne urotropic Yaccine. 28.4.:~.), le ft a t 2 a. m. for "Rmpnnge ni. 
being led; ''"hen about ;) miles from Entpangcn i. comnwnced purg ing and 
appeared dul l and d istressed . Continued s lo11·l.'" o n journey, :uri,· ing at 7.15; 
died 2 hours latpr. Horse chd n ot feed or ch· ink d uring the journey. Uin g­
nos is . horses iekness. 

10 . H orse H.0ii7, stat.ion~d at 1\fatulmtnha , Distri c-t F.showc, Natal. 
217 .6.:3:3, immuni7.ed by se rum 1· irns method . !30 .8.:l4, immun izPcl n e urotropi (· 
Y:wcine . 18.-:1- .3-5, n ot iced sick 11·h e n g 1·azing in :t paddock . 19.4.3:3, died. 
i)i agnosi s . horsesicknEss. 

1. H or>e l-1 .91-'l, st:tticnlf'cl ''t P ietPrshnrg. Tra nsntal . 4.4.32 . immuni zC'cl 
scrmn nrn." . 9.7 . 3~- , imnoUJiized u eu rotr opic YH<"<" in e. 2.7.35, 11·en t on patrol 
a nd eomp lcted 30 mil es, before r eturn next cla_,., be ing notir-Pd' sl u ggish befor e 
reaching (·a mp. 4.7.35, diPd. Diagnos is . dik kop horsesic·kness. 

12. H orse E.336, stationed at H o nPYskop, D istri c·t Tan ngs. Tra ns1·an I. 
29.9.3-1-. imnm ni zed neurotropic vacc- ine . 14.-1-.!35. s ick a nd subseque ntly sho11·ed 
c!lkkop . Hec-m·er ecl. 
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