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\ ' iru ~ ])l se;~.-i < '~ . 

! .'\T 110 IJ1T( "l'J () ."\. 

In .Jun e UJ;~K foo1 -<tnd-JI Inuth <lisen~e broke out. iu t he t:attle i11 
t lte Nqntu 1\atiY<· H es<'rve. X at:tl. All. inf(•ct.ed aml in-eonta<:f 
aui. nwl~ " ·e rt> ,;la ughte r e(l :u11l bnriE'cl. all(1 the movement of eatll<· 
in the <·ount.ry innne<liately SUITOU IHling the .. slaug htered-out area , . 
\Vas re,;trictPrl unhl thP :1uthorities \H'n' satistit•cl t hat the rlisease no 
longer existed. RYery anim<tl in th is " restricted a rea " (l\Jip River 
district) \Ya c; examined (' · awuthecl '·) \\'eel; l,v tmd any deviatio11 
ti'Om tht· normal reported. In S t>ptE'lllheJ·, lesions, smn e slightly 
rt>Semhl.iug, and others dosPl,\· resembling , tlw;:;e nf fnol-and-mou t.h 
di~:>ease, we1·e noted. A fi.elr1 lahorntory was set up in tbf' 
· ' Rl:::wgldPn·d-out :~rea", a. fe\Y miles fro m t·l,e '' n )strided a rea' '. 
\Vlte11 oncE' 1\'e had ~a1isfi.ed oursc•hes that tl1 e infel:ti on found in 
SeptenilJe.t· \\'as not foot-anrl-month di.;;ense , we r:arried out more 
rleiailed E'xperinwnts at (Jnd<·rste poort. 

Tn~-: DISF.I SE Jx THE F1 FJ.Il. 

T\1·o \l·idel~: - difl'ering fon11s of :-;tomn1 il'is \\t'r<· <'lii'0111ltere(l. '.L'ht• 
Pl ' i<1Pn<·t• ;\YailahlP i~Crlil':ties thnt ! hes<' \I' E'l'P n ot lll;lililesta1ions o f 
t h e "amt· Llist·a ::;e . On e, tha t. \\·i ll not l1e rle;1lt \\'ith in detail., wa ,; . 
for r·on\·Pni PJlt't' .-.;;; ke, tPrmed "~l't1 l.1~ " o.t· · ' l'un·y" tongue; iJw 
ot hc'1·, r·rosi\·t' stomati1 i;;, 1\';l .-.c mo n • co n lmon a uti l'orn1Prl th!' ma·iu 
;;uh.i<' <·.T of inY<·,;hgai.ion. 

" ."l'ul.ij .. 'l'oll!JIIr ' .- ,\ tollg'U t', afi'PI'1< ·d 11 it h t hi,- disP:l.~r·, h<1 d 
l o~t all m· :1 portion or it s stq><"lfi(' ial •·pi t l1el iulil. vVhr·n th .· 
e pithelium \\·a s t ohtlly <l e nud ed . ih<' tongue w;os ,.;Jnno1h and Pel-lik <· 
\Vh en onl.y :l p orti.o11 \\.;Is ]o,.;t·, <1 \\·ltorktl appPar;ln<·r· \\'<l ei pro<lnl'cd 
bec;~u se the S('<tling-off look pla('e in ''" int•guhr f;;shio11 . 'l'h ·· 
remaining e pithelium r·onld 11.-.cu;~lly b e l'<'IIIOYt•d ln s<·~<tp in g· \\ it b " 
fi.np:er-n;1il or ;l b lunt .-;<·:tli>el. 

fo',.o slrc Stomatitis .- Some lesim1s had n faint. resPmblance to o ld 
foot -anc1-mout h disease Prosiom; : they W('re fln1 ter tlmn lwalinp; cuts, 
IY<'rc f'O\'('l'e<l with <1. gre.\·i sh m aterial.. :l n <l wh en this was cwrape rl 
,,\\·ny , :1 papillifonn uon-blE'e<ling surface \l' :ts l eft. ll1 only a fe,\· 
a nima ls " ·ere lPsions see n, dos r•ly resemLlin g tl1ose of f oot-and-nw u1 h 
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J<:HUSf\"E STO!IL\TJTl '- OF C' .ITTJ.F. 

di sease. Mr. A . .JL. Diesel'' , ~t'nior Yeterinan· Officer. S atal. 
cJpscribes one (later ;;een b~- one of us, J. H . }1.) 1

' 'When first. seen 
(Jti.!-1.:)8), thf> tou~nu-· lesion in t lw :1-~·par-old black c·o \1· on Hoosdal 
f:trm, was almoRt completely eir('ular. about. 4 em. tu 'J em . i11 
diameter, showed a regular papilLiform and f>Yen. Lase_. eleau-l'ui 
and regularly circular Nlg-e:< a nd wac; nearly O·S em. deep . Xo 
change was observed in t he nn1con~ membran e of th f' mouth. HOJ' 

did the animal shcny an~- foot lesions or any cli11ical symptoms of 
ill health. A rlay or t wo later, the lesion had become almost fill ed 
with a pseudo-membranous deposit, which when scraped away lef1 
:t uniform reddened (no lo11ger papilliform) basr . . . . \V heu 
setm about H! clays later, a cireular sea l' about :1 em. in diamete1· 
'"as seen . . . The m1imal neYc·J·. at. auy time, showed any general 
lli8turhances of t he buccal mueom; mf>mhrane and eYinred no dinil:aJ 
,.:igns of i ll -bf'alth. ~D foot l esions were eYer seen. Both (stodi l 
inspet:tors maiutained that it sali...-atecl copiously on the first lla:y ... 
On the 21.9.38 a similar but slig-htly smaller lesion was seeu in an 
18-month-ol.d animal ou the !:lame farm. It, too, Rhowed the thick 
membranom: g-reyish deposit after 3G hours and healed out in t h e 
,:a me way, no chang-es being noticeable on the hue cal mueou" 
membrane or feet, and no clinical evidence of systemic <listu1·hnnf·t· 
wa" exhibited , also no r:opinus sahYat ion . . " 

lt was from tlw lesion in t h is bovine thai mn(eJi<tl >nl .~ ohta.inNI 
l l, n( gave successful artifieia l t r ansmission. 

Iu no affeeted animal were foot lesions. exeessive salivation, or 
,;y!'iemic disturbanel' observed. The spread of the diseaRe from animal 
to animal. was very .~low . only the rnre new cnse bein g ddected ai 
Paeh new inspection, and the disease was confined, in the· main. to 
hoYi nei" below the ag-e of tluee yf'ars . 

It is impossible to say wh eth e1· " scaly tong-ue ·' was produeed 
h.\· the same agent that caused erosiYe stomatitis . At no timt· did 
''e rep rod uee " sealy tong-ue " artificially with t•rosin• -dom at·i ti~ 
111 :t teria.l. 

Erosive stomatitis could he <liRtinguishecl hom fooi-n11d-mout lJ 
disease on the following chni!'al grounds (we quote f1·om 1\f r. Diesel ' ~ 
U·J>ort)-

.. (a) The abseJH:l' uf the trul:r irreg-ular, j agged erusio u,.: of 
typical foot-unci -mouth disease 

(b) Absence of that high <Iegree of ,·a:;r ul uril .\ ~t'PI I :t l !Itt· 
basf' vf H ll foot-:nHl-mouth disease lesions. 

(r·) Xo "hotness ., of tlu· mouth and no c:o-piou;; saliYation. 

(d) Absence of foot l esions. 

(e) Absence of systemic distul'!Janees . 

(f) Apparent confinement of ihe cond iti.ou (o ::;lock he lo,,­
t he age of 3 years, and i ts fa ilure to assume epidemi!' 
proportions." 

"' In a report to the A<:ting Director of Yeterinar;-· :--;enic<·- -
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It is a ln10st certaiu that the cli.~ease woultl have escaped n otiet• 
if freq u ent in spection of the cattle in t h e "'restrictetl area" had no t 
heen in fon:P. It was becau se t h e s tomatitis avpeare(l in the cattll' 
of ~u ch an area a nd l!er-ause tht• );fq u tu outbreak of foot-and-mout h 
disease l1ad lwe n of' :1 mild, slmdy-spread .in g n ature tktt eotu;iclerublt · 
effort IY:\ .'i made to elirni11a te the possih ilit:v of it·s h('ing foot-and­
mouth di ,P:\ .'iP . 

l •;xpJ-:HniESTs p.; T JJJ·; F1 EJ. J> . 

. I 1./e 111 f'{" to 111.fect . .IJ11111 co-zngg . 

. \. ~ a Ltenq lls to infect. g uin t·a -pi g-s by the intraplantar inocula­
tio'' of lesion .'icrapi ng:.; fail erl <'Ompletely, no poin t.. wi ll he served 
h.1- detail ing th e in,l iv idua l l' Xperi n1e nb. H o11·eve r , th e following 
rlat :1. inrl icaiP th:1t a rPasona hh· tl10roug·h clUempt was made to 
pn>l'e th e pres<~ nc·e of foot-and -mo uth disea:;e. ) I aterial] (scrapin g~ · 
nf m o n th les ions in ln.1l'l'er ,;oln t ion ) from 18 bovines of 6 <Effere n t 
for1Jl~ \l·a-; imwulat.- .1 in to 21 gui ne:~ -pig.-;. .\t lea.-;t one passage . 
1)11 thtf' f' occa ~ious '2 p assages, a nd on one oecasion ;~ passages, of 
IJ<Hl .;u h ·ii:mce was •·:1ni<··<l out in fresh gu in ea-pig·s. The pads were 
r e mo\·ed a t tltP -!:8t.lt to 12nd hmn :1he r t·he in.i<·,·tio n, ground-up i 11 

huflpr .;o lu tion ctn<l p:.tssag-erl. ln a number of inst a nces, scrapings 
from sel'eral hovines were pooled :1 11 <l in.i eded intra plan tarilly. In 
all. ;) ] g·uin e:~-pigs \1·ere n sed, 11·itlwut :1L aJ J.V time an indication 
of ve:-:i.de formation bein g obs<ervecl. Tl1 e onl)· reaetion in tbe p a rl 
11·:1~ :1 .•dight l1 .\·p er:1e mi n :ilon p; the n et•d lf' lr:1 c·k. 

_I 11 "-mplo to i 11.fect coi''"" . 

Thn·e l><ll·i u es \l·ere u.-;erl , l \1·0 ft ·on1 " ubicl e t IJ,J restri decl a re :1 
:tn <l on~· fro n1 an i. nfc•d ed f:n·1J1 (H ooscb l ) . .~ll W<'l'e unrl e r G mnrd],, 
o lrl ;\ ncl .sltowPcl no ~thHorm:lli. t~- in i h e bl.l<T:Il ravity. 

( 'o lf 1.- 1 nocula ted ·"upe di ,·iall.v (a ,; fOl' thP i nl~raplantar in ocula tion 
of gui.ne:1-pig IJ<I cls) in 3 <l ifier e nt pbces on the ton gue wit h " 
;;usp Pn sion of Sl' l':lping" of a toJl).!.'1l e l es ion of t h e ntlf on lloo,d:tl 
farm (see <· :1lf noted in ~fl'. Di Ps<-•l 's repod on page 160) . 

( n.<er rat·ion., : 

.l flr'r 2-1 n ud -±8 liU IIi'·': X u al monnality . 

. lft, •r 12 hours: Oue iuo,·n late<l arPa r aised in t he form of :1 

pynunid, '" ith th e a pex ro nnd ecl: th e hase of the swell ing 
was ::p proxi m atc•l y .l .;> em . in di am eter anrl th e h eig-h! 
0·75 r·m.: n o ~li llJm'lllalit~· i n th e- reg·ion of the other i \1<> 

:1reas. 

l jlc-1' 0G lunt1'S: Tlw ,;we ll i ng IYas rnp l uJPd, ilw open ing· ;< JJJ:dl 
a nd ilte c:n il._\- fillP1l \\·i lh a d irty-g- rey r·heesy m ate r ial; lill' 

1nuw of t h e (·a,-it.\' bl ed onl .v 1·ery ~ l ight.ly whe n. scraped and 
left a papilliform ,.;urfacP. .\ ti ny ~ n pediei:d eros ion 1\:l:' 
prese n t at on e of the other inoc ul atim1 ~ites . 

. I ft er 120 hours: L~·si on flattr•r a nd fillt•d with a dirty-grey 
· r· h eesy ma teri.al. 

Jft,·r 16R hours: L e,;ion fbi and hea li ng-. 
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EltOSTVB SCJ ())IATITIS 01" CATTLE. 

An emulsion of Rcrapings from the leRion of the Roosrlal cal£ 
and from that of calf 1 failed to produce reactions when inoculated 
intraplantarilly into guinea-pigs . 

('olf 2.-Inoculated intralingually, m 5 differ en t areas, with 
emulsions or suspensions of the following materials- (1) eulture 
(Gram-negative bacillus) isolated from the lesion of calf l. 
(2) eulture (staphylococcus) isolated from a " scaly " tongue, 
(3) culture (diphtheroid) isolated from a 'lesion on the tip of a 
bovine's tongue, (4) emulsion of scrapings from a lesion on a 
bovine's tongue (Potsdam case) . No abnormality ''"as noted 
during a 7 day observation period. 

( 'alf 3.-Although guinea-pigs did not read when inoculated with 
scrapings from mouth lesions, the possibility existed that a virus 
was the cause of the naturally-occurring disease and that this 
virus could multip'ly in the guinea-pig pad without causing 
lesions . "With this l1ypothesis in mind, an emulsion of sPrapings 
of a lesion was passaged intraplantarilly 3 times in gu in ea-pig~ 
an d an emulsiou of the hind pads of the third passag·e guin ea­
pigs was inocu lated intralingually into calf 3. K o reaetiou 
occurred during the 7 days the calf was under observation. 

ExrmnM,I·:NTS CAJUUED OFl' AT 0NnEnSTJ' POORT . 

Scraping;; from lesions of 3 bovines were broug ht to t lw 
l11 st.itute in buffer solution (:M: / 15 phosphate, pH 7·3) an d iHfectio11 
••xperiments carried out in calves, sheep , guinea-pigs, rabbit s, rats . 
:nHl mice. It will save repetition if it is now stated no calf or sheep 
sho,Yetl a thermal rise, obvious illnes:-;, foot lesion :-; or excessive 
salivation as a result of ai.ternpted artificial infectiun. Most of 
t he calves used were born at Onderstepoort and had beeJt rearefl 
under tick-free conditions and were not oild er than 9 months; ,,,he11 
t he su pply of these ran out, calves (on e year old or nncler) front till 

adjoinin g farm, Kanlplaas, ,,,ere m;ed. The Kaalplaa:-; nnimals were 
born aiHl bred under veld conditions 

Throughout a ll t he work, lEecantiou:-; \YPJ'e taken t u prevent th e 
~pread of infec:hon hy elothing :mel hands. Hnbber boots, gloves, 
and apron were worn anrl ''"a,;hed clown witl1 disin fec-tan t between 
the e:xaminati o11 of each (·alf. H ejected food, bedding, aud f'X(']'eta 
,,·ere placed in sad:s and 1mr11ecl , aud except in t h e first hnl experi ­
ments, a separate box ''"<I" allotterl to each l'alf. 

Two experiments, to illustrate tong-ue, a nd lip mtcl dental pud 
lesions 1espectively, ''"il1 be recDrded. T herpafter, summaries o nlY 
' 'ill be given. 

g,;11eriment 1.-'l'lu ee c;ah e,; (7680, 750L au d 7571) were placed iu 
the same box an d each was inoculate(] in 3 different p laces on 
th•~ tongue with emulsions of mout l1 ~(·raping·s broug-h t hom 
the field. 
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Calf 7680.- lnoculated with emulsion of scrapi11gs from the tongue 
erosions of calf 1 (see p. 161). This material bad been beld in 
buffer solution for J] clays (9 days nt refrigerator, U!lO 2 days ai 
room temperature). 

Obse1·vat£ons: 

Oays afim' I noculation. :lppearance of inoc'lllated area. 
1 Apparently normal. 
2 On e area slightly raised, with small hole ;t( 

;j 

-± 
5 

li 

summit. 
Tluee erosions pre ·eut in one inoculated area, 

oval or ;;lig' htly elongated, 0 · 5 em. to 1 · 0 
em. i11 longer diallleter, edges ragged, no 
bleeding on scraping base, base papilliform. 
erosion fill ecl with a gre.v eheesy material. 

.-\ s day:~ . 

Erosion s more extensiYe; 
at base; other two 
material. 

one red but not raw 
fill ed with greyish 

H ealing ('Ommenctng. 
H ealing ('ontiuuing. 

.Erosion;; flatter. 
Calf killed. 

X OTE.-N o lesions developed on one aren, ou the 2nd, tiny 
erosions appeared on the 3nl day and followed a similar course, but 
in a miniature \Ya.)·, to that described above and th e lesions developing 
on the 3n] area are those clescril1ed. J'\o lesion s developed on any 
other part of the buccal mucous membrane and guinea-pigs, inocn­
latecl intraplantarilly with scrapings taken on t-he 3rcl day, did :not 
read. 

The reaction obtained in calf 7680 wa::; very similar to that g-ot 
in calf 1 and the final erosion could not be disting:uished from that 
presen t on the tongue of the original R.oosdal bovine. To save 
repetition ;;uch <.t readi011 will be recorded as typical tongue l esion. 

Calf 7501: lnoculated with emulsion of scrapings of several lesions 
of a bovine on farm Potsdam. This material had been held m 
buffer solution for 10 day!' (8 clays at refrigerator, and 2 dayr: ai 
room tenqJerature). 

No readion occulTed during' the 7 days' observation. 

On the 7th day, t his calf was inoculated intralingually. 
on this occasion with material front the tongue erosion s of calf 
7680. During an ohservatioJJ !Jerio<l of a further 14 days, no 
lesion appeared on the tongue, hut Oll t he .J-tl1 day a crop of 
Hmall, very superficial, nearly confluent erosion,; appearecl on thP 
muzde , nnd on the 5th day 3 small erosion s developed on tht" 
rlental pad. On both sets of erosions gTeyi.sh yellow nustH 
forme<l; these eould be scraped off only with difficulty and l eft 
a very shallow depre::;::;ion witl1 an entire edge and a pink non­
illeecl:ing- base. Healing hail orc·urred on the 11th <ln.v after tht· 
inornhtion o£ n,e tongue. 
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EHOSlYE STOM.~TlTlS !Jl. CATTI.I-'. 

't 'ulf 7571: Inoculated '" i th t>nllllsion of serapl!lg,~ of a lower lil' 
erosion of a em,- on fann Xtabeni. This material had been held 
in bufter solutiDu for 9 days (7 days at r efrig·en1tor tt~ miw r ·ature 
and 2 <'layR a t room temper ature), 

No lesiont' deYelope<'l at t h e pointt' of iHueulat ion un t h e 
tongu e, but on t h e 7th day, 7 superficial erosiDnf< appeared on 
the dental pad and 7 on t h e lower lip . These vari ed i11 diameter 
from 0·25 em. to 1 ·0 em ., were dirf:y g-reyish-yellow iu colour. 
and f{)llowed t h e same cmnse as th osP r econled for ra lf 7501. 

Commen t.- Cah es 1501 and 1571 did not 1·eucl u11 the tongue 
\ inoculation site) but did react, a ftm· a considerably leng-t h en ed 
incubation period, on the muzzle, dental pad, and lowPr lip. As 
lhey " ·ere in intimate contact 'vith a reacting- bovine (7680), t he 
··hance is that t hey were infected through contact. To eheck this 
point, a fresh calf (7668) was placed in contact wi tb t wo r eacting 
bovines (7501 and 7700) for 14 days. T"·o tiny, shallo"· erosion s 
deYeloped on t he dental pad aHcl a numbe r {)f pin-point depression,; 
appeared on th e muzzle . All healed in a few 1lays. It is cloubtful 
if this can be regarded as n positive r esult . The dent al pad lesions 
appeared on the econd day of c-ont act, which is about one day t oo 
early for the development of the " p early " precursor (to bP d i:'<c nssed 
later) of au er-osion eYen whe11 t he pad is deliherHtely inft>ch•d by 
,;earification; t h e muzzlt> ·lt>si on s wen, tinY a nrl required careful 
o hr;ena tion for dett>eti on . 

I~· ;,.JJB?'i111 ent 2 : Calf 7592 wa ~ inoculated ou t h e tuugue by supedicial 
injection and on the dental pad and lower by scarificati on, wit lt 
an emulsion of s<.:rapings of m-out h lesions hom artific,iall:.­
infeded calves 1702 anr1 7f>85. 'l'h if' material r epresen ted the 
t hird passage in <·alves . 

Observations : 

7 iay s ajber lnor:1dot wn. . 1JI/II ' I/l'rt11 f;e rif iiiiJC11fated (l l'l' OS . 

1 

2 

" tJ 

4 

A ppa re11 t l:v 
y i_sihl e . 

.Ascla y 1. 

'·" ' ''mal. 8carific:~ t ion 

Dental pad : \i _viu-IJ eud-:>ized 1d1itish-yellow 
:;pot,; surrounded by a J·ecl b on1eL The spot:< 
l ooked Ii i; (;' tiny ]JParl..- unde r i he l r m<·ou~ 
ntt>n tina ne . 

'0o1cer li ;1 and f OII!J ifl' : App:1ren t ly n Orlll n l. 

/)ental {Jrtrl: · · P ea:rh · · I :rea b ng· d<J11·r1 1 o 
for111 SHpt•l·fi r ial erof'-ion~. 

L 01r e1· 71"]1: '· l't>:·1ri- .. <'lllllliiPIH'in!!·­
'fo n(J1tr> .: App:tren1l.1 11orntf1l. 
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Da .t;s o f tpr l tt or· ldation . A.ppparance of itt or·ulated are()., , 

·) From now uni" i 1 tl1 t' ]()t b day, when lJCa ling 
eommenced, the r ro,.;i on,;, at first ~mall. 
~uper:fieial , witl1 :1 white g·listening hasp and 
a red hordm·, ( ;oah• ,.;u~d to form fairly 
e:stensi ve erosion,.; . These larger lesion,; 
r esemblP(l the smalle r ones in appeanwct'. 
The erlge" were ragged, the base g l istening 
cmd moist, and the outline irreg·ular. Heal ing 
occurred as for a tranmatic injury, and if 
the original lesioll hncl heen large :1 -i ~ i h l e 
scat wa,.; left. 

The a.buve de:,;crivtion io; fairly typical of those lesion ;.; ,,-hi(·h 
t·ommeneed with " peal'l '· formation. Occasionally, the " pearlt~ " 
could be deteded on the 2nd day after inoculation, especially if the 
Jip or dental pad was vigorouo;ly rubbed with t he finger. Erosion 
formation eould be ha;;tened and intensifi e<1 h.v scraping· a fe,, 
.. pea rb ., " ·i th a blunt knife. 

L e s io n ,.; on tlmgue of <"al f 7-1-14 (arti fi 1·i nl infection). 

l11 Table l, the pa;;sages canied <mt i11 calve~ are recorded. I t 
will hie' :-<een that the disea!';e was l:ran:mrttted in series throug-h .-, 
cal n•:-i. and that lesion~ were produced in the tongue (the on ly ~ ,; ilt> 
inocula te(1) of the first three animals and. i11 tlw pad and lip only ol 
the last 2 cahes, although the tongue was al.~o inoculated . Th~· "nly 
t.on _g·ue l r ~ion;: nbta ined were in these first three calves. 
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} :HO S l VE STOl\JATJTl S OF ( '.\'1 TLI<. 

Donor. 

Roosdal calf. 
( N~<tural infect ion) 

c,df I. 
c. 7444-
c. 7696 
c. 7592 

'I'.- T .. . . ..... . 
T.- T.P.L . ..... . . . 

P.L.--T.P.L ...... 

(T.) .. ...... . . .. ... . 
( P. & L.) ....... . 

'l'ABLE 1. 

Passau es 1,n Calves . 

R ecipient. 

Calf 1. 

0 . 7444 
c. 7966 
c. 7592 
c. 7603 

Inoculum . 

·---~---~ 

T.-·T. 

·r.-T. 
T. - T. 

T.- T.P.L. 
P.L. -T .P.L. 

-----------

Hesult. 

(T.) 

(T.) 
(T .) 

( P. & L.) 
( P . & J .. ) 

Tongue les ion scmpings inoculated into t ongue only. 
Tongue lesion scra pings inoculated into tong ue, dental 

pad, and lower lip. 
DentaJ pad and lower lip lesions inoculated in to tongu r, 

dental pad, a nd lower lip. 
Tongue lesions. 
Dental pad and .lowe r lip lc•Rions. 

'l'he foregoing exper.iments 111 e rely sho\Yed that ,; om~e infection 
was being passed from calf to c-nlf hut did a ot indicat e lhe Jlature 
of the infection- whether virus or bacterium. T o check this point, 
infectious material was pas,;ed through " Lhadoeol. , . mPmbranes 
and the infeetive power of the filtrate tested on ealve;;. 

Gradocol Filtrr.d:ion. - A homogeneous suspension of ~crnpin gs of 
recently formed erosions was made in 10 per cent. (horse) serum­
saline. This was spun at 4,000 r.p .m. for half-an-hour and the 
supern atant fiuid re-spun at L'l ,OOO r .p.m. for a further 20 minute,;. 
1'he final crys tal-dear supematan t was then passed throug-h g-rauocol 
membranes; if 2 membrane;; of different pore size \\·er e used, the 
fluid was passed first thnmgh t hat with the larger po re,; . The 
press ure (one atmosphere) -,yas obtained from a eylinder of eomp1·e~se d 
nitrogen and the temperature wa s between 22° C. a]J(l 25° C. 'l'hP 
time require<l for fil.hation Yaried from l G to 90 se<·oml s and the 
volum e of fiuirl filtered was 20 c .e. or more ~' . The filtrates were 
subjected to sterility tests on blood agar, chick-embryo-Pxtraet agar , 
serum-broth anrl meat-particle broth plus chick -embryo extr act. The 
tubes of medium were incubated at 37° C. , some aerobically and 
others anaerobically, for ·One wf~e k . No haeterial growth was obtained 
in any instanr:e. 

'fhe results of injecting a numhf'r of filtrates in to susceptible 
calves are n~corded in 'r nblt! 2 . 

.Filtrates, sterile by hacter i olog ical tests. proclu eed typical lesions 
iu 5 of the 6 calves iuoeulated. It will be notieed that tlw non-reaetor 
received the inoeulum in t h e to ngu e onl_,. and that in none of t lw 
5 reactors was a t ongue lesion produ<·ed. This eonfinns the resul ts 
of " straight " passage, where t he tongue appea r ed to he l ess 
susceptible than the lip or denta l pad . 

* For thi s . t J.;. filtr ation part of t he \\·ork. '"e a rc indebted to our 
colleague, A. Polson . 
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TABLE 2 . 

R esult of Injecting Gradocol F-iltrates ·into Calves. 

llonor. Membrane. Site of :RPcipient. Result . 
(mx.) inoculation. 

--·--

c. 7444 .. ' { 1,350 T.P. & L. c. 7702 R. (P & L.) 
Unfiltered. T. only . c. 7696 (R. (T. ) 

J 1,350 T.P. & L . c. 7585 R. (P . & L. ) 
C. i702 .. ' 500 T.P. & L. c. 7711 ? (P. & L. ) 

Unfilt.cred. T .P. & L. c. 727? R. (P. & L.) 
c. 7702} { 800 T.P . & L. c. 759G R. (P. & L.) 
0.7585 .... U nfll tercd. 1'.P. & J.. C. 75()2 H. ( P. &L) 
c. 7571} c. 7i00 J 4:15 T. only. ( '. 7443 K. 
c. 71380 · · · · l. Unfiltered . T. only. c. 7444 H. (T .) 
Calf 1. 
c. 7576 l. J 390 T.P. &L. c. 7520 R. (P. & L.) 
C. 7592 F .. · l. Unfiltered. T.P. & L. c. 7603 R. (P. & L.) 

T. = tongue ; P. = dental pad; L .= lo"·cr lip; N .= no reaction; R.= reaction. 

It will be ap}Jl'eciat.ed that uu :;eriou,; •1ttempt wa,; made tu 
estimate the size of the infecting agent . Anything approaching an 
accurate end-point could h ave been reach ed only with the use of n 
much larger number of young su sceptible eahes than was at our 
11isposal. The results did show that the causal agent r eadily passed 
through membranes with an .-\.P .D. of about 400 m11 and that it 
waR not cultivatable i11 cell-free culture m edia . 

Cultivat·ion on thie ChO'!' io-allantoic Jl1 emlrrane oj E'ggs .- The 
technique employed has been descri bed in detail by Alexander ( 19:38). 
Fertile eggs containing 8-day-old embryos were used and, after 
inoculation of th e membr·anes, were incubated at 37° C. for a further· 
5 to 6 days when a passage was made. The original inoculum was 
a bacteriologically sterile g radocol filtrate . Calves wer e inocul.ated 
ou the tongue (intralingual injection), dental pad, and lower lip 
(scarification) with emulsions of the chorio-allantoic membrane. 
(Table 3 summarizes th e results.) 

T ABLE 3. 

e 1J.lt1'vation of t he lnfecti've Agent on t he ChoTL:o-allantoic M mnbmne ' 

S eries 1. 
'l'he original inoculum. an 80G mfl filtrate f rom calves 7702 and 

7585, was infectious for calf 7596 (see T able 2) . 

Calf. 
I Egg 
I Generation. 

7f>70 
7588 2 

7458 il 
i480 3 

Jnoculum . 

C.A.'/11 . .... ! 
C.A.M. &E. I 
C.A.M . . ' ' ' II 

E .. . ..... . 

.Result. 

X egatiYc. 
? positive ; tiny white spots with red borders on 

lower· lip ; did not form erosions. 
Negative. 
Neagtiv~----·---- __ _ 
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.')eries 2. 

The original inoculum. a 660 11lJ'- filtrate hom <"<II t I Ji">H ll"«ti 11<'1 
1 e~ted f0r infecti•ity. 

Calf. Egg 
Generation. Lnoeuhun. Hcsult. 

C.A.:\L... . . Posit ive; definite ·• pc<Lrls " on lip and pad on 

7550 !) 

2ntl day. Broke down to form erosions. ;.Jil 
on pad. 

C.A.:If. . . .. Xegativc. 

(C.A."l\'f. = chorio-allantoic membmnl' : E. ~ em bryo). 

The results indicate that the infeci.iYt> agt>ut, which will nm1· lw 
called the " Yirus ", g-re1Y on the churio-allantoie membrallP .. r 
fertile eggs. 'l'he lesions produced in cal£ 75RR of series 1 wen~ 11 ot 
typicail and do not oonsti tute a positive result. On the other hand. 
the lesions in eal£ 7530 of series 2 were definite an d typieal. Tlw 
membranes were sterile bacteriologically so that. a bacterium, n:; a 
cau se, may lw ruled out. The inoculum for calf 7!)30 was composed 
qf membranP:; of t he 4th egg passage so th <lt it i~ unlikely ilw1 
8 Cal'l'y-over of the or ig inally-inocullaterl y j l'IIS ( gradocol TIJiJ':tt<•) 
,...-as responsihlt> for the lesions. 

Fee ving qualities 0 I 1:irtlS . 

As staterl earlier, the 1·irus surYive<l J 1 da.Ys (9 days at rehig<'­
rator, a nd 2 days at room temperatu re and, iu subsequent work. 
it \nt,.; sh01nt to remain viable for 2 1 days at refrig-erator temperature . 
. :\.s with most of the experiments in this inYesbgation, we laded 
sufficient calves to im·estigate fully the differ ent properties of ihP 
virus. Ho~·eyer, we ''"ere able to sho·w that scraping-s emulsified 111 
.)0 per ('ent. (horse) serum sa!line and <hied from the frozen stat<-' 
and helrl at r efrigerittm tempemture, rPnutin e<l inft>ctive for 6 wepk,;. 

1 mmun·ity. 

Calves which h ad fullv ret:overe(l from artificial infection wen .. 
subjected to a further inoculatio11 on th e tongue, dental pad, und 
l ip . 1':tble 4 records the results. 

Calf. 

~243 .. 

7700 ......... . 

7[)8.) . . . ... . . . . 

'rABLE 4. 

i 1nmunity T ests rn ( 'o71;e., . 

l!'irst 
Inoculation. 

Xi I 

12/ 10/ 38 
on T. & P. 

4/ 11/ 38 
T.P. & L. 

Hcsult. 

R. ( 1'.) 

H. (P. & L. ) 

Second 
Inoculation. 

16/ 1/ 39 
T.P. & L. 

T .P. & L. 

T.l'. & L. 

- ---------'--- ______ ..:._ ______ ..:..... ___ _ 
(Abhre,·ia tions as in 'fabl<' 1 ). 

16R 

Result. 

1-t. (P. & L. ). 

R. (P. & L ). 

Negati ve . 
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Owing to the small number of animals used, definite conclusions 
cannot be drawn, but t h e indication is t hat the immunity wa, either 
of very short duration or weak, or bot h . 

Th e Clocolan Vi1'Us. 

Our colleague, E. ~1. ltobimJOn, investigated an outbreak of 
.-;tomatitis in cattle at Glocolun in tbe Orange :Free State. His 
description of t he lesions tallied with t])at given earlier for t hosP 
of the catvle in t he Klip Hiver district. Scrapings of mouth erosionR. 
emulsified in bufter solut ion, were brought to Onderstepoort and 
inoculated into a :m sceptible calf (tongue, dental pad, and lower lip) . 
Les ions, indistiugui~hable in evolution, course, and apperuance from 
those described were obtained on th e pad and lip and t h e disease 
was successfully passed to two m orP cahb. rlinicall:v, t he two 
diseases were identical. 

. l ttempts to infect -~·/, eep. 

No local Ql' genera I reaction \\'US produce<l 1vhen 1·in1s in the form 
of erosion scraping,; 11·as inoruluted into the tongue, dental pad, or 
lower lip of bluetongue Rusceptible sheep o1· when blood of reacting 
catiJle 11·as inoculah·d inh:wenously. 'l'h e chief reason for carrying 
ou t these t ra nsmi:;sion expPriment was the findings of B ekker, 
de K ock and Quinlan (Hl04). From the blood of cattle, affected with 
-<tomatitis and dermatitis and living in a foot-and-mouth-disease­
iJJfected ar ea, they were able to isolatP hluetong-uP virui' in ~1 lPt'l• 
Table 5 summari~ec; our fin dings. 

No reaction, local or general , 11·as l'roduced when sheep wen· 
inoculated, either loea.l.h, ill t he buc<'al Ca \·ity, or intravenously, 
with emulsions of eros ioll ,.;cntpings taken at the heigh t. of th e local 
reaction. Further. t h e in traYe.rwu;; injection of blood, taken from 
calves at th e height .of the rea('tion proclucecl no obvious effect . ~o 
sh eep, subjected to this treHtment, was immune to bluetonguP at a 
subsequent immu11ity te~t. The blood of the original Clocolan catiJlP 
given intravenously to ,;heep producerl no reaction ancl did uoi 
immunize against bluetongue. And finally " Bekl<er" blueto11gue 
Yirus appli ed to scarifications on th e tongue, dental pad, and lower 
lip of 2 sh eep produced no local] reaction but <1ic1, i ll one sh eep, c·auf't' 
n general reactim1 with resu lting· immunity . 

ThrQughout all t h is 11·or.k, we kept in miud the work of Bekker. 
de Kock and Quinlan (1934) de Kock, du Toit and Neit~ (1937) . and 
~le Kock, van H eerclen, du Toit ancl ~eit~ (Hl37) . Tlwse g-roup,.; of 
workers isolated bluetongue Yiru, from cattle. In tlw ca,.;e of tlw 
first group of ~~·mkers, the Yirus orig-inated from cattle nffectPd wi.tlt 
~tomatitis, and \vith it U~e authors produced storuatitis in uoYines: 
i1) t he latter case . th e blood was obtained from cattle " ·iihout 
~tomatitis, but liY ing- uncl<-'1' vPlcl c·on ditions :wcl n:ffected with 
" Tzaneen" cli sease (lor detail s, set.-' origiual artides) . The results 
re<;orded in Table 5 show tha t w t-• could not demonshaie bluc:>tongue 
Yirus in the local lesions 01 in t h e blood of cnttle a rtificialh- infected 
with erosive stomatitis. Since th en, we )wve attemptPc1 ·to repeai 
t hP work of Bekker et rd . with w h11t we co.nsic1Pr tD hf' negative 
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results (these experiments "·ill be reported in more detail in another 
article), in spite of u sing- the same strain of virus, " Bekker ", a~ 
they did. The Bekker strain is undoubtedly bluetongue viru6. 
apparently caused stOJnatitis in catt le in the hands of Bekker et al. 
and failed to do so in our hands, ailtlwug-h it 1lill set up a " maladie 
inapparente" in cattle, being recoverable in i-1l e hlootl about 3 weeh 
after intravenous inoculation. 

TABLE 5 . 

. ltte1npu to infect SheezJ 'Ieith the Vi·J·u ses of 
liJros£ve Stomatitis an d !J l?, Ptrm (JUP. 

B.T. ImmunitY I 
:-iheep. j Tnocu ln m. Hou t<-. Rt·sult. Da te . Test (Bekker' 

Virus ). 
i 

. )2710 9/11 /38, erosion scrapi ngs T.P. & L . J\o reaction. :l / 1/ 39 t B.T . 
C. 7702 and C. 7;) 8.~ 

---1-----~------·1-----1--·-------- ~-----

:)2671 .-\ s 52710.......... .. . . . T .P. & L. ~o reaction. 3/ I / 3!l R eacted B.T. 
and rec-o ver­
ed. 

---1-----------1~----1-------- - - -·- --- -- ~ 

3~906 13/10/38, erosion scrapings T. & 
C. 7•371 

:>2960 .-\s ii2!l06 .. . .. . .. .. . . ... 1.\' . 

P. Xo rl'action. 

1\r o react,ion . 

:{ j l / 39 

3/ 1/ 39 

R eacted B.T. 
a.nd reco\-cr­
ecl. 

R eacted B.T . 
nnrl ree:over ~ 

ed. 
--~1------------1---------------1----1--- ---
;)2732 215/10/38, 10 c. c., blood, LV. Ko reaction. 3/ l / 39 B.T. killed in 

C. 7444 extre n1is. 
--1----- ---- --- ---

. )2\1;}2 2.i / 10/ 38, 10 c.c., blood, LV. No reaction . 
C. 7444 

.):,!\) ;)2 ;) j 11/38, 10 c.c ., blood , l.V. )/ o reaction. 3/ 1/ 39 B .T . k illed in 
sh. 52732 extremis. 

---------1--- ---1--- ·----· __ , _____ ~-----

;)2886 l.i / 10/ 38, Bekker B.T. T.P. & L. No reaction . 115/ 1/ 39 B.T. killed in 
blood, sh. 52903 extremis. 

--- - --- ---------·1-----1------· --- --- --
52874 As 52886 ........ .. . . ... 

52697 llfl /39, lO c.c., blood of 
Clocolan cattle (field) 

T.P. & L. 

LV. 

Reacted with 15/ 1/ 39 No reaction. 
temperature 
4th~ lOth 
dav. 
KO' m outh 
lesions. 

No reaction. l / 2/ 39 Reacted B.T. 
and recover­
ed. 

(T.V . = intraYenous ; T.P. & L. = tongue, dental pad, and lower lip ; t = died. ) 

In this article, \Y e do not intend to discuss the possible reason~ 
for the apparent disc l'epaucy but will briefly reeord one experiment 
where heartwater and not bluetongue virus was isolated from thP 
blood of :1 bovine infected with erosive stomatitis . 
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Horine 7501 

10.]2.37, born Kaalplaas, a henrtwater-infeded hll'IJJ. 

25.1.38, transfened to ('alll p 2!) (On.clerstepoort). hem·t water-free 
camp. 

31.3.38. tn.tmlferred to Camp 22 (Oucler,;tepoort- ). hearbnter-free camp. 

25 .8.38, transferred to W est C'nmp G1 (On den;tepoort) , heartwater­
infeeted camp. 

4.10.38, trnn~ferrecl to ~tn.hlt> l (; (O ndeJ·:;tepood). heart11·ater-hee 
stable . 

:) and 8.1 o.:)i). This calf became infected with t'I'O<:iiYe :;tomatitis at 
this period, probably through contact (experiw eut noted ou p. 
164) auJ. was killed ou 26 .10.J8. At no t-ime dnriug- the period 
4.10.38 to 26.10 .38 dicl the t emperature rise ahow normal limit~ 
and exc-ept for the :;tomatiiil', tbt> animnl <Jllpt>art>rl to he perfectly 
hen lth y. 

On JJ.10. ~18, 10 ('.C. of blood " ·as g-iYe!l inirn1·e nously to sheep 
r>27J 6; n thermal reaetion and symptoms of henrtwater wns t:he result, 
with eventual recovery. 'fhi,; sheep did not read. whPn tested at a 
later date with heartwater Yin1 ;,, hut. at a sti ll Inter date, it died 
when inoeulatefl with hluf' tongue virus (Bekker) . Subinoculation of 
bloou of sheep 52716 ''"as ('<lrried out when the thermal reaction was 
at its h eight, and from the subinoculated sheep, further tests were 
made to determine the cauRe of the reaction. Tn brief the results were 
as fo llows : - 'J'he sylllptom,.; and post-morten1 finclings ''"ere those of 
heartwater; Ricl.:et.ts/o. nl7ninantlwn was seen in the endothelial cells 
of the jugular vein; hearhYater-i.mmune shee p were immune to this 
clisease and those immune to this disease wer e imnnme to heartwater: 
bluetongue-immune sheep were not immune to this disease and those 
immun p to this disease were not. immune to bluPtong-uP. 

Obviously at the time of the inoculation of :-;h eep :52716, calf 
7501 wa,; either r ecovering from heartwater m· suffering- from an 
inapparen t form of the cli:;ease. If, by chanct>, we had picked up 
hluetongne ani! not heartwater virus, we might, following th e 
exp erience of Bekker et rd., have assigned to hhtetongue virus tht> 
causal role in stomatitis . 

.-1 ttnnpts to lnfer.;t laboratoTy animals.- Thi s work, en tirely 
negatil"f' , ''"as a continuation of that carried out in the field . Guinea­
pigs <IIHl nthl could not be infected ou the hind pads or on the tongue 
nor rabbitR 011 the tongue. No reaction was producecl when known 
infeetive hut. hacteriologic:tlly Rteri le graoocol filtrates were injectecl 
intnlt 't'T'Pbrnll\ into mir'(' and gninea-pig·, or inhaperitoneally into 
lllH' P. 

DJSCt: SSION. 

rl'he disea.;e de,.;criberl, t'ro::;ive sto matiti;;, appear:; to he of no 
economic importance and \nnnmts investigation ouly IYhen it eau 
be confused with foot-and-mouth disease. Uncertainty will arise 
only in circumstan(·f'R such as those noted in this article. 
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l>rentice (1913) described a. similar disease in eattle shipped from 
heland to England. Constitutional symptoms and foot lesions were 
absent and in-contact sh eep and pigs did not contract t he disease . 
·· S ra ly " tougue " ·as note<l ·i11 many of the bovines . Norris and 
Ylett mn (1D13) gase a more detailed desc ription of thi;; disease a s it 
occurred in cattle in County Arma gh. This descri1•tion agrees in 
mauy points with t hat giYen for erosiYe stomatitis . hu t: it would 
;~ppeur that " scaly · · tong-ue leRions were more conunon. 'l'hey 
were able to reprodu ce t he disease by <:ontact and by applyiug iufectivf' 
!llaterial to the seari:fied bu ccal mucous membrane, but pigs and sheep 
were not susceptible . Infeetion was not set up with bacterin iRolaterl 
f rom lesioll S. 

u ,.,tertag and Bug-ge (lD06) recorderl a papular :stomatiti s in cattle . 
1'he d isease could be transmitted by the subcutanem.lfi injection of t he 
blood of reacting cattle, tbe incubation p eriod being 14 days or more . 
.Xo fe ver or con stit ntio11al sylll ptOll lS oceurred . Small ele ,·ation ;; 
:l\IITounded by red zones <l[l_pea red 011 t h e buccal mucous 1nembrane . 
:\ t first the elevation s were r ed but soon b ecam e yellow-grey in colour: 
depressions appeared :in them an d erosion s were produced. T n on~· 
experiment they introduced fragments of lesion s in to puckett> cut i11 
t he tongues of 5 cahes . These animah reacted after 14 to 18 days 
but not at the poin ts of .inoculation. .For t his r easo11 , we " ·oulcl 
'"1g-g·est that the di sease wa s not. the same as e rosive stomatitis. 

Cadeac (1806) d e~crihe <l " \'es icnlur stmn atiti,.; , whi ch a ppear~ 
to l1 ave much in comn1nn wit h eroc;ive c;tomatitis. :However, as no 
experimenta l work is I'Pco rclecl, a definite opinion ca ru10t J,e given . 

'Finally, w e ha \'t:! shu11·n t hat !Jluetougue viru.,; co uld .11 ot be 
isolated from either th e blood or Joeal lesion s of boviu es affected witl1 
t>rosive stomatitis and t hat bluetongue vinu; did not prorluce a 
~tomatitis . On t he evidence pi'esented- £ltera bili ty, gl'O wt h on t h e 
chorio-allantoic membrane of the chick embryo, and failure of bacteria 
isolated hom l esions to set up t he di sease- we are of th e opinion t hat 
erosive stom atit i s of cattle i s a rli :sease ca u st'cl by Yirus, and ha s much 
111 · ~ommon with. if it is n ot t he sam e a ~; . " Armagh di;;pn,..;e . , 

CoN c Lusl oNs . 

I . A disease, e ro" ive stomatitiii of cattle, 'wh ich haf' so me ret>elll­
hlance t o foot-and-m onth disea se . is <lP:-wrihed. 

2. It can be han smi Hed i11 sPrles h om bovine to bo ,•in e ~IJJcl io; 
c<~ used by a virus . 

0 . There is evide nee t hat ero:si ,·e stomatitic; anrl · · Annag-h 
disee~se "are similar. if not t h e samP. 
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