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PQgt-mortem. dppearanceg.-Anaemia, emaciat.ion ; marked 
hyperaemia of all t he parenchymatous organs : degeneration of the 
liver: impaction of t he rumen and reticulum ; haemorrhajlic abomasitis 
and enteritis: and a haemorrhagic swelling of the bronchial, media­
stinal and ~'etropharyngeul lyU\ph glands. 

JJ.icroscopical. Pathological Anatomical Dia.q-nosis.-Fatt:v de­
generation of the liYer, kidneys and myocard. 

Paper No. 29. 

'fITE 'l'ElI"ACITY OF 'rITE VIRUS OF FOO'l'-AND-MOU'l'IT 
DISEASE UNDER FIELD CONDI'l'IOKS . 

By SIR R"LPll JACKSON, England. 

During recent years the tenacity of the Vil'US of foot-and-mouth 
disease under widely different conditions has been tested iu a number 
of European laboratories, and recent veterinary literature contains. 
abundant information as to the viability of the virus under condi­
t ions whi ch at times faithfully represent natural conditions or condi­
tions met wit·h in practice, whilst in otbers th~y merely approximate 
to natural conditlOns. '1'he history of foot-and-mouth disease in 
Grea.t Britain during the past 20 ,veal'S presents a unique opportunity 
for examining t.he question of the tenacity of virus under field or 
natural conditions, inasmuch as the stamfing out policy has been 
in force duriD~ that period as a genera policy which has been 
depaJ'ted from In a limited number of cases only . 'I'he observations 
are not therefore liable to be confounded by the presence of recovered 
ani mals in the herds and recurrence of disease i s not to be aB80ciated 
with the pTesence of possible" carriers" of infection, nor generally 
speaking, is the risk of infection from other centres of disease com­
parable with that which would ari se in countries where the (iisease is 
dealt with by isolation. 

Before proceeding to the examination of the cases ill which 
the survival of the virus was demonstrated by the reappearance of 
disease aDlong animals after all interval, it will be necessary to 
describe briefly the measures taken on the diagnosis of disease. 

On declaration of the disease tbe affected animals and those in 
contact are valued and within 12 to 24 hours are slaughtered and 
their carcases incinerated. From the earliest moment buildings, 
yard s, pig-sties, etc., are sprayed continuously with a disinfectant 
solution, and after the carcases have been disposed of a t horough 
cleansing and disinfection of the infected buildings is carried out, 
a solution of a coal-tar preparation being used . 

Heavily contaminated food materials, litter and sacks are burnt. 
The clothing of attendants is fumigated , and vehicles, milk 

churns, threshing maehines, etc. , disi nfected by suitable processes. 
Manure is closely packed into a heap 4 to 6 feet high and 

fermentation is relied 011 to destroy the virus except on the surface, 
which is sprayed with disinfectant solution. 
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The outside of hay-ricks, straw-stacks, etc. is sprayed with 
formaldehyde solution. Fll1n.i~ation with formaldehyde in a closed 
chamber is carried out wh ere It is necessary to deal with cereals or 
quantities of artificial feeding-stuffs which have been exposed to 
lesser risk of infection. Formerly fumigation by sulphur was em­
ployed but for so me years ollly formaldehyde has been used for this 

Uu rpose. ] II the treatment of cake and grain formaldehyde glls has 
bee1l fo und t.o be superior to spra:ying with a watery solution which 
is likely to be follo'i\'cd aHer the lapse of Ii few weeks by abundant 
growth of mould s. 

'l'irne and natural agencieil alone arc depended u pon in the case 
of pastures since disinfection is lIot practicable and only the heavily 
(:ontami nated parts, such as gateways and the vicinity of the incinera­
tion pit, nrc disinfected. 

'I'hen afle l' an interval a nimal s are fe-admitted to the premises . 
]n certain easel! thi~ interval between the final cleansing a nd 

cii sinfecting of the premises and re-opening mUllt be modified , fo r 
exam ple, where disease liaS occurred ill all ahattoi,' 0 1' in one of the 
landi llg' places at the vort~ at which animals are imported. 0 11 !m ch 
prem ises di si nfection is ('nrried out COIllI)Srat ively rapidly and does 
not present the problcllls which one finds on farm premises. 
Generally , when the dis infection has been complet.ed t hese premises 
are immediately re-opened to trade, t hough limIer cont rol since 
genel'al rest r ictions are in force ill the infected area. Despite the 
fact t hat tl O interval of time is usually insisted UI)Q II between com­
pletion of disin fection and resumption of trade, in on ly one out of 
about 200 such cases has disease reappeared. 

A t present the normal pra.ctice is to allow anilllalH to be broug ht 
011 to infected farms six \VeeRs !Lfter disinfection has bee n fJompleted, 
or alternat.ively eigh t weeks after sillug hter of the diseased animals, 
whichever period is the shorter. The number of nnimah permitted to 
be brough t on to the infected premises at this Btage ill 50 per ce nt. 
of tbe ori ginal stock. 'l'hese animals are kept under observation for 
three weeks and if, at the expiration of this period, they remain 
healthy, all the restrictiOlls are removed. 'I' his procedure has been 
sligh.tl.v modified from t ime to time in respect of the number of 
animals wh ich owners are a llowed to bring on , but t he accompany ing 
table g ives detai ls of the time which elapsed between the completion 
of slaughter, the completion of disinfection, and the recurrence of 
disease, and it also shows the length of time during whi ch animals 
were Oll the premises before t hey became affected. R e-litocking took 
pl ace at varying intervals from 62-1 7(j days afte r slaug hter of t he 
original diseased stock ; of 28-128 days after d isin.fection on the 
premise.'!; and the newly arri,'ed ani mal s developed foot-and-mouth 
disea se at in tervals var:"illg from 6-104 days a fter arrival on t he 
premises . 

The records of outb" ea ks of foot-a nd-mouth disease in Oreat 
Britain durillg the past 20 years (1909-1928) show that there occurred 
5,659 outbreaks, in 10-5 of which the animals were dealt with by 
isolation instead of by the usual proced ure of slaughter . In other 
words, the sluughter policy was adopted in 5,554 cases. or the 5

1
554 

premises 011 which animals were slaughtered, disease reappeared on 
57. Of these there is reason to think that in 13 instances dIsease was 
broug ht on the animab with which t.he farms were I'e-stocked during 

12 
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timeR when (lisellse was prevalent ill the distrids, despite tile ('ure 
taken to obviate this risk . or infecioll was re-int.roduced by otller 
means from out.side SOUl'ces. Deta ils are appendecl as regards 42 of 
the r emaining cases : -

~o. of CllIIC. 

1. .. 
2 ••• 
3. 
4 ..•. •.. ...•• •.... 
5 .. 
6 ... 
7 •.•• . ,. 
9. 

10. 

". <2. 
l~ .. 
H. 
15 ... 

". 17 ••.• . 
18 .. . . . . . . . . . . . . 
19 .... 
20 ..... ....... .... .. 
21 .. . . . . . . . . . 
22. .. .. .. ..... . 
23. 
24, . 
25 .. .. ... .. ...... 
26 . ... 
27 ••. 
28 ..... . . .... . .. 
29 ... 
30 .... 
31. ..... .... .... . . . . . . 
32 .... .. . . . 
33. 
34 .. 

". . . . . . . . . . . . . . 
36 .. 
37. 
38. 
39 ..... 
40 .• , •. 
41. . 
42. 

Average No. of Da.ya .•. 

Interval which E lap88d belol'f! Re .. ppear&noeof Diseaee &ltt' .• : 

(,,) n e-atockiug. 

D&.I'~. 

22 
25 
43 
26 

" .. 
3 ;) 

W 
31 

7 , 
35 

7 ., 
" 32 
18 

" " " 45 

" " " 3:l 

" " 8 
8 

" 34 
W 
27 
<2 

WI 
29 

7 
9 ,. , 

26 

(b) Slaughter of the (e) Di8infection of 
Affectoo Animals. the Premi!!ell, etc. 

Days. Daya. 

89 66 
lOS ,., 
96 
90 66 

" " "" 128 
92 68 

" 76 
99 69 
80 62 

" 50 

'" 7. 
99 
70 " 91 " " 28 
87 " 82 67 
89 " 100 " 98 .. 

HJO 87 

"" 87 

'" 126 
00 89 
88 77 

"3 84 
87 " 77 " " 75 .. 67 

" " 84 73 
89 " 62 58 

'" ... 
" " ., 

" 75 73 
62 " 73 " 64 53 

00 74 

A further set of' prellllse~ on which (lisease recurred was a pig 
market, ancl ill this case the survival of virus was attributed t o the 
diffic.ulty of thorough disi nfedioll on account of faulty "'oodwork 
of n. section of the t>rcmises. After the recurrence of disease the 
woodwork was removed, and 11(,"1 fllrt·her trouble occurred. 
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In aoothel' case , wh ich fl oes not appear in the table , th e ci rcum· 
stances were un usual. All y,ulbrl:!ak uf \Ii z;t:la~e occul'l'e(1 in a fl ock of 
8.heel-' hlll'(llcli on a CI'O p of tur nip!>. '1'wo month s earl ier disease bad 
occurred on another part of the farm among cat t le which had heen 
:-! Inug htereli, alld the usual method s of disinfedioll employed Oil the 
in fected pa rt of the premises. On declaration of disease alllQIl g the 
sheep it was ascertained that. the cattle which had beeu ao-ected ill 
the earlier outbreak had, on ODe occasion just be£ore the outbreak 
was reported, broken into this turnip field and were there for some 
little while during which they ate some of the growing turnips, both 
roots and fol iage. '1'be sheep had been in the fie ld about three weeks 
before they developed disease, but in accordance with the custom 
in this country the1" were penned on a fresh patch of turnips daily, 
and it was not unti some days after their adm ission to the fie ld that 
they reacbed the part to which the cattle had had access. 

I t is esti mated that pastures are involved in about. 75 per cont. 
of the out-brea ks which occur in thi s country , but in no instauce has 
di sease I'ecul'l'ed where pasturell alone were involved in an outbreak . 
The llli nimullI period for re-stocking pastures has never been lesil than 
six weeks. 

All the recurrences appear to be associated with bui ld ings or 
with foodstnffK and straw. Til fOU l" cu.~~ it wal> reported that defective 
floors had probably bee n I'espo nsible foi' the upkeep of virus despite 
lhe fact that disinfectant solutions had been used on a. very liberal 
scale on account of the unsatisfactory hygienic conditio il K. The food­
stuffs in most cases consisted of a variety of provender incl uding hay, 
meaIs, cake, roots, and there were usually more 0 1' less abundan t 
supplies of Ktraw. In sollie cases t.he hay was stored in a loft over 
the cowllbed. Such Kupplies of lmy were contamillated by .the 
attendauts durin g the early stages of an outbreak, and since the lofts 
were not airtight fumigation was impracticable. Destruction was 
equally imvracticable in view of the large quantities freq uentl y 
fou nd in these lofts. The uKual practice was to Ilpr8y wilh a fo rmalin 
solution t he parts of t,he store to which th e attendants had access i ll 
drawing suppUeK for the cattle. In only one case no i"oodKtuJtK 
remained afte r the cleaning of the premises after the first ou tbreak 
uf disease. 

I n case Nu. 6 ou t be list where disease occurred 140 days after 
the slaughtel' of the ori gina l diseased animals, the recurrence was 
attributed to a Ktack of straw which had been thrashed shortly befor6 
tbe ' original case was reported but when disease existed among the 
animals. The straw was used for the bedding of animals subse­
quently brought OD. 

It happens occasionally that just prior to notification of an 
outbreak n. stack of grain haK been thrashed on th e premises, all 
fartn hands aesisting. 'l 'bere is, in such cases, a g ra ve risk that the 
.. traw which is restacken aft.er thrashi ng has been contaminated by 
workers tending diseased animals. Obviously it is impossible to 
disinfect the straw thorougbly, and impracticable to destroy it. Ia 
such cases the outside of the Ktack is sprayed with a formalin solution, 
and the owuer forbidden to use the stl'aw fol' a mi mimum period of 
three montbs , In a. number of cases wh ere thill practice has heea 
adopted, no recurrence of dil>ease has bee u experienced. 
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Of the 42 ca.ses which appear ill the table, disease first appeared 
in one case in October; in one case in March j ill three cases in 
February, and in the remainirlg cases in November and December, 
hut it is not suggested that i ll relation to the subject under discussion 
any concl usioll should be drawn from this sillce the winter months 
represent the jleriod of greatest illci dence of the disease in Great 
Britain, probably because th e viability of the virus, whether on it-8 
introductIOn from abroad or whether originating from all outbreak in 
this country. is assisted by the lower temperature and the lack of 
sunsh ine. It is, 1I0W8\'el', during tbese month!! that fa rms are found 
to be most heavily stocked with hay, straw, cake, roots, etc ., which 
makes it. more difficult to carry out the precautionary measures of 
disinfection. 

All disinfectants to be used in connection with opemtiolls carried 
out under the Diseases of Animals Acts must be approved by the 
Min istry 01 Ag"iculture and :Fisheries, and this aj)proval is su bject 
to biological <Chick-Martin) test, and the approve< dilution in each 
case is equivalent to the bactericidal effect of a [, I)er eent. solution 
of phenol. Practically all proprietary disinfectants at present 
all proved arc of the tar acid type . It has been show n that a high 
(leg-ree of success has been attained in practice in rli sposing of the 
r isk of inlection of foot-and-mouth disease by the lise of these coal 
tar jlreparations, employed admittedly liberally aud in conjunction 
with a lapse of time before animals nre again. broug ht. to the infeded 
premises ; 1mt in quit.e a number of iustauces the time facto r has 
uot opel"ated and it ha~ been necessary to rely entirely on the 
disinfect ing power of these agents to render such \,Iaces as slaught.er­
houses nnd lairs safe after the disposal of disease( animals bad been 
effected so that facilities fo r the reopening of the premises to trade 
at the earliest possible moment could be granted. It is recognized 
that these coal tar preparations do 1I0t. give resu lt!\ ill t.he laboratory 
comparable with otber preparation/; in the destmctiou of the virus of 
foot-aud-mouth disease, t.hat their destructive quality is haet.ericidal 
rat.ber than viricidal, but nevertheless the result-s or their use in 
practice must be regarded as highly satisfactory. 

The legal requi rements which sti pulate t he use of approved 
d isinfectants extend heyond the disinfection of premi6es infected by 
va.rioull scheduled diseases. They include the preventive measures 
of disin fection which are compulsorily carried Ollt. in the case of 
markets, lairs, railway load ing" sta.tiOIl S, ra ilway trucks, ships, 
vehicles, etc., and in th is cOJlllection the opinion of the committee 
is invited on t he methods of disinfection most suitable for general 
u.e. 

That preventive disiufectiou of ra ilway trucks, for example, can 
play a most useful part when thoroughly carried out, in tlie pre· 
vention of spread of disease is undeniable. 'VIH~ther authorities 
should base their prevcutive llIeasures esseutially against foot-anrl­
mouth disease as constituting the greatest immediate danger to the 
flocks ann bel'(l s of the countr'y, or whether thcy should bear in mind 
the gencml ri8bl irn'olved in the transport of an imals will detormine 
the type of disinfcutaut to be uSfld. One cannot igrlore the more 
or less serious risks of infection involved in the transport of animals, 
and it is suggested tbat t.he type of disinfectall t to be recommended 
is one which will be the most suitable to deal with such. varied types 



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, 


