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INTR(

Up to the present (1932) it has been accepted that bluetongue
(Calarrhal fever) is a disease specifically and exclusively confined to
sheep. No observations have been recorded of the disease occurring
haturally in cattle, and atternpts to produce reactions in animals
other than sheep, have generally failed.

Spreull (1905) demonstrated that calves and goats inoculated
with blood of sheep affected with bluetongue retained the virus for
some time. ITe found the blood of such calves still infective wlen
tested on sheep on the 21sl day after inoculation, but after 35 days
the blood was found to be sterile. Subsequently he again inoculated
these calves with virus material, but says: ‘‘ The calves did not
again become virulent ”’. Apart from a ¢ slight reaction ’> in one
of these calves he apparently did not observe any typical bluetongue
symptoms or lesions. The fact, however, that the blood of these
calves did not become virulent, when inoculaied a second time,
would seem to indicate that the calves had undergone a reaction.
The reaction was, however, imperceptible as no svmptoms or lesions
were observed. When the virus was introduced in the second instance
it was apparently destroyed by immune bodies which had developed
after the first inoculation.

More recently Neitz (1933) found that the blesbuck (Damaliscus
albifrons), although developing no perceptible reaction to bluetongue
virus, can in a similar way act as a ‘ reservoir ”’ for this virus.
He could demomnstrate the presence of the virus in the blood of the
blesbuck up to the 17th day after inoculation (a period corresponding
closely to Spreull’s 21 days in the case of calves). Neitz puts forward
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the interesting hypothesis that the disease bluetongue was originally
transmitted from game to sheep: ‘‘ The game acting as a reservoir
for this virus in the same way as the blue and black wildebeeste act
as a reservoir for Snotsiekte ’’. This contention, however, appears to
be somewhat misleading, and the analogy inade between bluetongue
and snotsiekte is not strictly correct. In the case of snotsiekte out-
breaks have only been noted where cattle come into very close
contact with wildebeeste (Mettam, 1923). Furthermore, under
natural conditions there is no evidence of the disease spreading from
cattle thus infected. On the available evidence the wildebeeste do
seemm to serve as a reservoir for snotsiekte virus. the case of
bluetongue, however, the presence of game is not a requisite factor
and the epizootology of the disease is entirely different from that of
snotsiekte. Therefore, the suggestion that game should be incul-
pated as the immediate reservoir of bluetongue virus cannot be
entertained.

The intensive veterinary campaign of 1932-33 to combat the
outbreak of foot and mouth disease in Soulhern Africa brought to
light the occurrence of an undescribed * stomatitic ° disease of
cattle which made its appearance in localilies scattered over an
extensive area of the Union (vide Appendix C). In practically
every instance where the disease was reported the owners suspected
foot and mouth disease and widespread counsternation resulted.
These outbreaks were particularly common on Transvaal and Free
State highveld farnis.

At the beginning of March, 1933, the disease broke out in a
herd on the farm Welgezegend in the Standerton District. Three
cows developed very severe symptoms. In this instance also the
owner suspected foot and mouth disease, and as the farm was not
very far from Rooikop No. 15 (near Germiiston), where foot and
mouth disease had been diagnosed, the probability of another out-
break seemed very real.

Transmission experiments were decided upon and carried out
on this farm. These experiments were in the first place designed
to exclude foot and mouth disease and, in the event of its exclusion
to attempt to ascertain the nature of this new condition.

The results of these Welgezegend experiments and of subse-
quent investigations undertaken at Onderstepoort, are the subject
of this paper.

With the available experimental data it would appear that the
virus causing the well-known bluetongue of sheep is also the factor
concerned in the aetiology of this stomatitic disease of cattle.

For the sake of convenience and to prevent misunderstanding,
it is proposed to refer to the disease as Bluetongue of cattle. 1t
should, however, be understood that, although the term bluetongue
is now almost exclusively used to designate this disease in sheep,
it is an undesirable nomenclature when applied to the disease in
cattle, since the blue or cyanotic condition of the tongue, as observed
in sheep, is not usually manifested. A very regular change is a
localized inflammation with necrosis of the buccal and nasal mucosa

394



J. G. BEKKER, G. V. D. W. DE KOCK, AND J. B. QUINLAN.

and a popular term such as ¢‘ seerbek ’ or * sore mouth >’ would
have been more appropriate. By the adoption of the name Blue-
tongue in cattle, it 1s, therfore, not intended to refer to pathological
or symptomatological changes in this disease, but rather to the
aetiological factor concerned.

HISTORIG/
Keppel and Robinson (1932) report on an outbreak of an
“ Ulcerativ.  -omatitis ' in cattle on several farms in the Eastern

Free State and Basufoland. From their description of this disease
there appears to be no doubt that they were also dealing with blue-
tongue 1n cattle. Keppel and Robinson suggested that the symptoms
are to some extent reminiscent of three-day-stiffsickness. They
undertook transmission experiments on a very limited scale, but
failed to reproduce the condition. According to them, F. A. Verney,
the Principal Veterinary Officer of Basutoland, encountered the
disease at least 17 years ago. From evidence gathered from farmers
there is reason to believe that the disease is not new to South Africa.

No serious notice was taken of the condition, for usually only
a single bovine or at the most a few become affected, and such
animals usually recovered. Tt was when a differential diagnosis
became imperative that 11 received the serious attention of the
Veterinary Research Division.

The term *° Ulcerative stomatilis >’ and the less appropriate one

of ““ Pseudo-Foot and Mouth disease’’, have been used to describe
the condition. Tarmers in the Free State now refer to the disease
as ““ seerbek 7’ (i.e. sore mouth).

Various theories and suggestions have been advanced by
veterinarians and farmers as possible explanations for the cause of
the disease. Keppel and Robinson (loc. c¢it.) mention that the
stomatitis, described by them, might be a symptom of a general
septicaemia such as may be caused by a filterable virus. It has been
put forward that a poisonous plant might be responsible, but in
view of the occurrence of the disease over a very wide area (vide
Appendix O), and in localities differing markedly in their floristic
constitution, this suggestion may be dismissed. Chemical irritants,
such as caustic soda, carbolic acid preparations, etc., were also
suggested, but this must also be ruled out for in many instances
there was no history of the presence of such chemicals. A specific
bacterial infection has been thought of. In cases where there was
a lingual protrusion the disease was confused with lamsiekte (bovine
botulism).

One of the authors (J. G. B.) whilst investigating some of these
cases in the Standerton area, expressed the opinion that this disease
was similar to, if not identical with, bluetongue in sheep.

CLASS OF ANIMAL

It would appear from the cases which come under observation
that all breeds of cattle are susceptible. The disease was observed
in the Friesland, Afrikander, Shorthorn and Hereford breeds. ze
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is apparently not an important factor as animals of varying ages
contracted the disease. It is noteworthy, however, that the disease
was not encountered in very young calves. In all the cases which
came under observation the disease occurred in cattle pastured on
the open veld. Tt was not seen in cattle which were housed. The
absence of the disease in calves can probably be accounted for by
the fact that, under the fairly intensive farming conditions of the
Transvaal and Free State areas, where this disease was particularly
prevalent, the calves are usually kept in kraals or stables, parti-
cularly at night, and are not allowed to run with their mothers.
In this way they probably escaped the dangers of natural infection.
The possibility, however, that young calves may be relatively less
susceptible to the disease than older ones might also account for it’s
infrequent appearance in very young stock.

EPIZOOTOI GY.

As has already been mentioned, this disease was observed over
a wide area of the Union during 1933. According to du Toit (1933)
reports of a similar disease have been received from territories out-
side of the Union, e.g. Northern Rhodesia.

During 1933 the outbreaks were encountered during the late
summer and autumn, and most cases were reported during March
and April. Keppel and Robinson (loc. sit.) also encountered an
“ Ulcerative stomatitis > during the same. time in 1932. As far
as it known no outbreaks have been noticed during the winter months.
Just as in the case of bluetongue in sheep, further outbreaks are
probably arrested by the first frosts. A fairly constant feature of
the disease in cattle would seem to be that a comparatively small
number (about 0-5 to 2 per eent.) in a herd bhecome affected, but
according to a communication received from J. J. Keppel, Senior
Veterinary Officer of the Free State, the disease may assume alarm-
ing proportions. Ile mentions an outbreak where practically all
the animals in a herd became affected.

There 1s no evidence to show that the disease can spread by
contact. KEven in instances where diseased cows were confined with
their calves 1n a small stable and where the calves suckled or
attempted to suckle the sore teats, the disease did not spread.

As in the case of bluetongue of sheep and horsesickness the
outbreaks occur sporadically. It should be mentioned that during
the 1933 season, when so many outbreaks of this disease in cattle
were encountered, horsesickness and bluetongue in sheep were pre-
valent over a very large area of South Africa and even occurred
in areas where it was practically unknown before. These two diseases
actually oceurred simultaneously with the disease in cattle on some
of the farms where the outbreaks were investigated.

The same epizootological factors concerned in the occurrence
of bluetongue of sheep and horsesickness arve apparently also opera-
tive in this disease i1n cattle. It is, of course, well known that
horsesickness and bluetongue do not always occur with the same
severity, nor are the diseases as widespread in some years as in
others. By analogy it can be inferred that this disease in cattle
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does not occur to the same extent every year, in fact during some
vears it may actually not even make its appearance. The telluric
conditions during 1933 were probably particularly favourable for
its occurrence and apparently the same was the case, 17 years ago
when F. A. Verney (vide Appendix C) observed a widespread out-
break of an apparently similar condition in Basutoland.

AE1

Transmission experiments were undertaken with blood from
twelve cases of this cattle diseage in eight different outbreaks on the
following farms, some of them very widely situated from one
another: Welgezegend, Kromdraai, Darling and Elandslaagte (all
in the Standerton Disttict), Nove (Wepener), Onlangs (Frankfort),
Montague (Smithfield) and Swartland (Northern Potgietersrust).

The presence of the virus in the blood of the affected cattle was
ascertained by inoculating normal sheep and noting the reactions.
which followed. Investigations were also undertaken to determine
whether calves were susceptible to the virus. The results of these:
transmission experiments are fully described in Appendix. A and
are summarized in the following table: —

StMMARY or TrANSMISSION EXPERIMENTS.

Normal sheep. Normal calves.
Serial
Number )
Ex%i " Source of virus. No in. Result: Nein: Rlé Efﬂjf:
ment. oculated. No. of | No. of oculated. reactors.
veactors.| deaths.
1(a) | Welgezegend-—Cattle—Cows... | 15(1) 15 9 5 4
1 (b) | Welgezegend- -Cattle—Cows: . . 6 6 4 16(2) 12
1 (¢) | Welgezegend—Cattle-—Ox. .... 16 16 6 3 2
2 Kromdraai—Cattle............ 14 4¢3 | 8 204) 2
3 Darling—Cattle............ .‘ 4 4 2 . — —
B 4 ~Elandslaagte—Cattle.......... 2 2 1 ‘— —
—5 Novo—Cattle .n.eovvennaion.. 4 4 1 — —
6 Montague—Cattle............. 2 2 0 — —
7 (@) | Onlangs—Cattle (Case I)...... 6 0 _0 — —
7 (b) | Onlangs—Cattle (Case II)..... 4 4 0 — —
8 (a) | Swartland—Cattle (Case I).... 2 0 0 — —
8 (b) | Swartland-—Cattle (Case II)... 4 0 0 — -
9 Novo—S8heep.....ovvvennnnnn _1_8 18(5) 3 — —
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Norge.—(1) Does not include two sheep which received an intranasal
injection of virulent blood and developed no reaction.

(2) Includes five calves which were injected intranasally
with a mixture of milk, urine, emulsified necrotic tissue
and blood from three affected cows. Four out of these
five calves developed definite reactions.

(3) Includes one doubtful reaction.
(4) Vide experiment 10 (d).

(5) Does not include sheep which reacted to cattle strains
and where a slight reaction again developed to this sheep
strain, e.g. one animal in experiment 1 (a) (vide table
of the Summary of the Immunity Tests).

In the outbreak at Swartland [i.e. experiments 8 («) and 8 (b)]
subinoculations failed to demonstrate the presence of an inci*ani
in the blood of two affected cases. It should be mentioned that I »od
was collected from these animals in e final stages of the disease
and the avirulence of the blood could probably be attributed to this.
Even in field outhreaks of bluetongue in sheep, where there is little
doubt about the diagnosis of the disease, it is not always possible to
recover the virus from every case.

It would seem advisable to collect blood for experimental
purposes during the initial stages of the disease, there being more
certainty of recovering the virus in this way.

In the outbreak at Onlangs, blood samples were taken from two
cases. The blood from one animal (an advanced case) was found to
be inactive; but that from the other case, which showed the disease
in the initial stages at the time when the blood sample was collected,
proved to be virulent.

The immunily of a number of sheep which had recovered from
very severe reactions produced by the infective material contained
in the blood of cattle affected with this disease, was tested against
a virulent bluetongue virus collected from sheep on the farm Novo
in Wepever district. The virulence of this sample of blood was
thoroughly tested (vide experiment 9). The susceptibility of sheep
which had been inoculated with and had reacted to Ondersiepoort
bluetongue vaccine strain was also determined. (Virulent bluetongue
virus becomes attenuated by continuous passage through a mumber
of generations in sheep, and it is this attenuated virus which is used
as a vaccine. The reactions provoked by the vaccine are of an
abortive nature, i.e. a rise in body temperalure occurs after a more
or less definite incubation period, and in very rare cases a slight
hyperaemia of the buccal mucosa is noted.)



The results of these immunity tests are
following table:
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summarized

StMMArY oF ImMMUNITY TEST.

in

QUINLAN.

the

A.~—Tests in sheep which recovered from reactions

B.—Tests in sheep which te-

. produced by various field strains. COVOI‘.Odfl’Onl bluetongne vaccine
Serial . reactions.
Number
of i
experi- Result: R Resuit :
ments. | Strain from which | Immunity tested | No. in- No. Tmmunity F?bt(d No. in- No.
. . with strain N
sheep recovered. with. oculated.| which ¢ oculated.| which
rom.
reacted. reacted.
\ 1
1 (2) | Welgezegend Novo shecp strain 4 1 Welgezegend 4 0
cattle (ex. cows) (natural B.T. cattle (cx.
outhreak) cows)
1 (e) | Welgezegend ' ’s 2 0 Welgezegend 5 0
cattle (ex, ox) (ex. ox)
2 Kromdraai cattle. \ v 2 0 Kromdraai 5 0
cattle
3 Darling cattle.. .. s . 2 0 Darling cattle.. 5 0
N — e
4 Elandslaagte cattle 2 . 1 0 — — —
3 Novo cattle, .. ... v . 2 0 — — —
6 Montague cattle.. s 5 2 0 — -
7 (a) | Onlangs—Neg. s s 5 5 — — —
reactors (ex.
Case I)
7 (b) | Onlangs cattle (ex. v 5 4 1(?) | Onlangs cattle. 5 4]
Case IT)
8 (a) | Swartland — Neg. | Welgezegend cattle 2 2 — — -
reactors (ex.
Case T)
8 (b) | Swartland — Neg. " . 2 2 - -
reactors (ex. ——]
Case II) Novo sheep virus 2 2
9 Novo sheep...... Welgezegend cattle 1 0 Novo sheep.... 5 2(%)
Kromdraai cattle. 2 0

Nore.—(1) A very doubtful reaction.

(2) A very doubtful reaction.

(3) The reaction in one of these two sheep was very doubtful

and consisted only of a rise in temperature.

In the other

case 1t was of a very mild nature, 1.e. rise in temperature
and slight injection of the buccal mucosa.
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It is clear that :

(1) Sheep which had reacted to cattle strains of this infective
material were immune to virulent bluetongue virus
obtained from a sheep. Only one breakdown [experiment
1 (a)] occurred.

(2) Sheep immunized with bluetongue vaccine were resistant
to experimental infection with strains of virus obtained
from natural outbreaks in this cattle disease and from a
field outbreak of bluetongue in sheep. Only three break-
downs occurred in the 29 tested animals and of these two
reactions were very doubtful.

Incidentally these tests again illustrated the high
eficacy of the Onderstepoort bluetongue vaccine. It
would also appear that as far as the immunology 1s con-
cerned no very marked difference occurs in the various
field strains, as is, for instance, encountered in strawns
of the closely analogous disease horsesickness. Where
reactions occwrred in the immunity tests they were of a
very mild nature in comparison with those in susceptihle
sheep.

(3) Sheep which had reacted to the virulent Nove sheep strain
of bluetongne (experiment 9), were found to be 1mmune
to cattle strains.

(4) In experiments 7 (a), 8 (a) and 8 (b) where no reactious
were observed with apparently avirulent cattle blood no
immuunity resulted.

From the results of these investigations the following inferences
are made: —

I. That the infective agent present in the blood of affected cattle in
various outbreaks of this ° stomatitic ’ disease is the same as
the virus which causes bluetongue in sheep, for—

(a) the wery characteristic syndrome of bluetongue was
observed to develop in sheep which were experimmentally
infected with strains collected from different outbreaks;

(b) an actual immunity was produced which was found to
be specific: —

(i) Bluetongue vaccinated sheep were found to be
mnnune to various strains; and

(i1) susceptible sheep, which recovered from the reactions
produced by virus obtained from cattle, were found
to be 1"e51stant to a tested virulent @‘(laln of blue-
tongue virusg 1 a sheep in a natural
outbreml\.

(¢) The 7n-vitro characierisuics v wue various cattle strains
are like those known and described for bluetongue virus
recovered from sheep [vide du Toit (1929), Theiler (loc.
cit.)], e.g. they remained active in—
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(1) O.C.G. mivture (approximately in the following pro-
portion : blood A0 per cent., glycerine 25 per cent.,
water 25 per cent., potassium oxalate } per cent.,
and carbolic acid 1 per cent.).

(11) In a mixture of 50 per cent. blood and 50 per cent.
glycerine,

(1ii) In decomposed blood.

11, That this virus (s the cause of this cattle disease, since—

(a) the presence of the virus could be demonstrated in this
diseased condition of cattle where,

(1) the lesions, especially those noted in the buccal and
nasal cavities were similar fo those observed in
bluetongue of sheep, and

(1) histological examination revealed similar morbid
changes 1n tissues of analogous organs in cuttle and
in sheep.

(b) The epizuotology of the disease is similar in both cattle
and sheep.

(¢) The susceptibility oi cattle was proved in transmission
experiments.

Calves Inoculated with virus containing blood developed a per-
ceptible reaction and the virus was again recovered from them.
A syndrome was observed in these calves which could be closely corre-
lated with that seen in natural cases of this disease in cattle and of
bluetongue in sheep. In one case at least (calf 5263) an exact repro-
duction of the changes in the mouth and nose and on the muzzle as
seen in typical matural cases of the disease in cattle was clearly
observed; but the reaction was of a comparatively mild nature.

Although the experiments clearly indicate the susceptibility of
cattle to this virus, it can also be concluded that bovines are generally
far more resistant than sheep, since the reactions produced in the
expertmental calves were not nearly as severe as in the sheep. It
would appear that only a comparatively small number of bovines
are peculiarly susceptible and when such an individual becomes
infected alarming symptoms anifest themselves. The fact that
the disease has hitherto been observed in more or less isolated out-
breaks and, furthermore, that only a few individuals in such a herd
usually hecome affected supports this contention.

The supposition that the cattle which were suffering from this
stomatitic disease could have heen were carriers of bluetongue virus
and that this agent may not be the real cause of the disease, may
be dismissed for the following reasons:—

(@) From a counsideration of the facts enumerated under (1)

and (2) above.
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(b) As far as is known, this is the first time that bluetongue
virus has been recovered from blood of veld (field) cattle.
In this connection it may be mentioned that in numerous
investigations, for instance, in heartwater, many samples
of bovine blood collected in the field dnring all seasons
of the year, have been inoculated into sheep and no such
cattle carriers of bluetongue virus have ever been dis-
covered.

The sheep used in the Welgezegend experiments were obtained
from a flock on a neighbouring farm. They appeared healthy when
introduced into the experiments. The possibility, however, that
some of these sheep might have been in the incubation stage of a
natura] bluetongue infection could not be overlooked. The chance
of such accidental contamination was excluded by keeping a group
of uninoculated sheep in contact with the experimentally infected
animals and by repeating some of the tests with original material
on sheep at Onderstepoort. Confirmatory results were obtained with
other strains where the experimental work was entirely carried out
under laboratory conditions at Onderstepoort.

The investigations were designed with the express purpose of
establishing the cause of this cattle disease, but at the same time
interpreting additional information in connection with certain aspects
of bluetongue were obtained and it will not be 11revelant to mention
some of these details here:—-

(a) The Pathogenictty of the Virus in Blood Samples.

It will be observed when studying the mortality of the sheep
in the various generations of the different strains that in most
instances the virus proved to be a particularly virulent right from
the first generation, and a large percentage of infected sheep died.
In others, e.g. Kromdraai strain, the virus appeared to be less virulent
when the results of the first generation are considered, but in subse-
quent ones 1t proved to Lie very potent. It is significant that in these
cases where such mild reactions were observed, the blood samples
were collected from the cases at a fairly late stage of the disease. Tt
would seem as if the pathogenicity of the virus present in samples
collected from individuals in the recovering stage of the disease is
probably considerably modified by immune bodies already present

in the animals. This is borne out by studying the rvesults of FKaperi-
ment 10.

In this experiment i1t will be noticed that severe reactiomns
developed in the first group of 5 sheep and 2 animals actually died.
The blood taken on the 14th day after infection from two of the
recovering animals in this group set up distinct reactions in 4 sheep,
but none died. On the 28th day after infection a further 4 animals
were inoculated and now only two developed very mild reactions
whilst the other two did not react at all. Iowever, the latter two
reacted severely when inoculated with blood collected from the
original donors on the 9th day after infection. The reactions were
at their height on that day in those animals. On the 42nd day blood
was again taken from the two sheep and no reactions could be
observed in 4 inoculated sheep.
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This experiment clearly indicates that in these two cases the
blood became sterile within a period of less than 42 days and that
the pathogenicity of the virus contained in the blood of the recovering
animals gradually became modified probably by the immune bodies
which appeared in the blood of the animals.

(b) The Presence of the Virus in Foetal Material [vide Experiment
10 ()].

Two pregnant ewes used in experiment 2 died from the reactions
and material was collected aseptically from the contained foetuses.
In each case two sheep were inoculated. One foetus was apparently
sterile, but definite reactions were produced with the blood of the
second foetus. On the first occasion 1 c.c. of this foetal blood was
inoculated into two sheep and one developed a peracute reaction and
died, but no reaction developed in the other animal. However, when
5 c.c. of the same foetal blood was injected a very severe reaction
was produced.

It would seem as if the virus was not present in any great con-
centration in this foetal blood and 1 ¢.c. was apparently the minimum
infective dose.

(¢) The Disease can be Transmitied by Means of an Intranasal
Ingection of Virus-containing Material.

In the early experiments at Welgezegend 5 calves received an
intranasal injection of suspected material and four developed
definite reactions. The virus was found to be present in the blood
from one of the calves [vide experiment 1 (b)]. Subsequently [wvide
experiment 10 (d)] it was found that sheep could also be infected in
this way.

Investigations on the physical and chemical properties of the
virus obtained from cattle are at present in progress and these are
being compared with those of known sheep bluetongue strains.

Addendum by R. A. Alexander.
Transmission of the Virus to Mice, Rats and Guinea-pigs.

To facilitate research into the biological properties of
virus an attempt was made to establish the virus in mice,
rats and guinea-pigs in the following manner:—

(a) Mice by the intracerebral and intraperitoneal routes.

(b) Rats by the intracerebral, intraperitoneal and sub-
cutaneous routes.

{¢) Guinea-pigs by the intracerebral, intraperitoneal
and plantar pad routes.

As {he source of virus, use was made of virulent blood,
a virulent emulsion of the early stomatitic lesions of cases
of ““ pseudo-foot and mouth *” in sheep, as well as virulent
blood of a known laboratory strain of Bluetongue of sheep.
The results were uniformly negative so that it may be
concluded that so far all attempts to infect mice, rats and
guinea-pigs with the strains of the two viruses available
have been unsuccessful.
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Tk SYMPTOM c
(@) As OBsERVED 1IN CATILE 1IN NATTRAL OTUTBREAKS.

According to the course and the development of the disease the
cases may be considered as: (1) typical and (2) atypical.

3y Typical Cases.

The usual history presented by the owners.—The affected cattle
are noticed to stop grazing and do not move ahout with the rest
of the herd. Marked stiffness and lameness are observed. At this
stage the disease 15 mnot regarded seriously. The owners suspect
either three-day-stiffsickness or a vague diaguosis of gallsichkness
1t attempted. About two or thiee days later, however, shight froth-
ing from the mouth and even salivation is seen and in gnite a
number of cases the tongues protrude prominently. Lt is at this
stage that attention is directed to the condition of the mouth and
redness and soreness of the buccal mucosa is discovered. oot and
mouth disease is 1mmediately suspected and the presence of the
condition reported as such.

For convenience the symptoms will be described under various
headings.

Habitus.—In most cases the animals are to ke found lying down
and those still standing show little inclination to move. When
forced to move the sick cattle are noticed to be distinctly lame and
stiff. No attempt is made to feed and rumination is 1n abeyance.
Frequently chewing movements and grinding of the teeth is
observed.

There 15 a rapid loss of condition, and in lactating cows a
marked reduction in milk vield takes place. Sometimes this loss
in milk 1s the first symptom of malaise noted by the owners.

The temperature.—In the early stages a high tewmperature is
usually present. The temperature apparently soon becomes normal
or only slightly elevated in the stage when the mouth lesions are
well developed (this is also the case in sheep). It is at this stage
that field cases are usually reported, and the temperature is there-
fore not of much value for diagnostic purposes.

The symptoms and lesions in the buccal and nasal cavities.—
These are most important, and it is proposed to describe them in
detail.

Frothing at the mouth is frequently evident and becomes pro-
nounced after manipulation for the purpose of examination (vide

Figs. 1 and 2).

Sometimes salivation may be nofed and this is especially
marked in cases where the tongues protrude.

The lesions in the buccal and nasal cavities are essentially those
which are due to a hyperaemia of the mucosa and a localized
inflammation with necrosis of the mucous membrane.
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It would seem wvery probable that such cases of so-called
““ stiffsickness ** could be due to the same cause, i.e. bluetongue
virus. The only symptom of a reaction which became evident, was
a rise In temperature and stiffness. These cases may be compared
with the ‘‘ abortive ” reactions commonly mnoted in sheep, where
the only indication of a reaction is an elevation in body temperature.

(b) Peracute reactions.—Only one instance of a fatal peracute
reaction in cattle came to our notice. The syvmptoms observed in
this case are fully described in Appendix A (experiment 4).

This animal died within three days after the first symptoms
became obvious.

The followiug changes are of interest and importance with
regard to the symptoms and lesions which may be noticed in such
a peracute reaction:—

Fia 14.
Elandslaagte Case: Necrotic lesions on gingiva (peracute reaction).

(1) The marked hyperaemia, and the presence of numerous
petechiae and ecchymoses in all the visible mucosae, e.g.
of the mostrils, lips, hard palate, tongue, cheeks and
conjunctiva.

(2) The marked muco-haemorrhagic mnasal discharge and
slight epistaxis.

(3) Superficial localized iuflammation with necrosis on the
buccal mucosa, e.g. on the gingiva (vide I'ig. 14), dental
pad, hard palate, ete.

(4) The swelling of the vagina (vide Fig. 15), and the marked
hyperaeniia of the vaginal mucosa with numerous pete-
chiae and ecchymnioses.
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and may be longitudical, cireular, oval, ete.  They oceur with
marked regularity opposite the lareral incisors on the inner surface
of 1the lower lips, but are alse frequently scen on the horders of the
lips and at the commissures of the mouths.

In o few inslances such lesions developed withont any notice-
able rise in body temperature.

The nusal mucosa was sometimes also invelved and the execoria-
tions were usually present ou the septum nasi. In these cases a
slight catarrhal nasal discharge wus evident, The lesions usually
persist for ahout four ov five days., Healing then commences and
alter about 10 dows they disappear completely,

Tu several inslances Livperaemic areus were 2een on the hard
palaie and 1 a few a distine: diffuse injection of the mucosa ol the
lips, checks, ele., bernme noticeable. This was particularly evident
in call 5264 [wide experiment 1 (4)]. The hyperaemia of the bureal
mucosa wag first noticed six days after the day of inoculation. On
the next day the lower lip appeared swollen and reddened with a
tew pelechiae. Tn addtion the apieal portion of the tong : was
reddened and a few ol the papillae distinetly enlarged and davk
red.  The ventral sarface of this pari of the tongue was oxcoriaied
in several small areas where the underlying tissues had a slightly
granulated appearance,  lixeoriations wod nuiernus petechine were
algo noted on the horders of the lips,  Several of the conical papillae
of the lips and checks appeured enlarged and reddened while Lhe
tips were vellowish grey. The picinre of the mouth as seen in his
call resembled that of ivpical eases in natural outhreaks of a mild
nature.

Several of fthe experimenial calves became visibly ill.  They
stopped feeding and lay down frequently. Tairly extensive uleers
developed on the tongues of a few of these experimentally infecled
calves (wide Figures 28 and 29),

In one call [No, 10 of experiment 1 (5)} a marked dyspnoea
developed on the [2th day after infeetion. 10 anitual  was
destroyed aud very cxtensive necrosis and uleers were [ound un
the lateral aspeet of the tongue and in the larynx. Similar lesions
were noted in some of the experimentully intected sheep.

No feet or skin lesions were observed 1 any of these calves.

{7} As OBSERVED T¥ HKIPERTMENTATLY INFRCTED SHEEP.

The sheep used in the transmisalon experiments were kept under
very close observation and provided suitable material for stwidying
the course and symptoms of the disease in sheep. Spreull (loe. eit)
and Theiler (1805) lhuve deseribed the symptoms of bluetongue in
gheep in fair detail and our observaitons om the vouctions produced
by virus recovered from caltle do not materially differ tfrom theirs.
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The incubation period after artificial infection.—This was found
to vary considerably as will be evident from an analysis of the
incubation periods of the following 66 cases:—

No. of days aflter inoculation.| 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

A.—Shcep infected with
virus recovered from
cattle. No. of cases..... 1 7 9 6 9 8 5 1 1 1

B. Shcep infected with
virus recovered from
sheep. No. of cases... | — 1 1 3 7 4 1 1 — | —

It will be noticed that the incubation period may be as short
as one day and may be delayed for as long as 10 days. The onset
of a reaction is usually indicated by a rise in temperature, but
occasionally an injection of the mucosa of the lips and slight froth-
ing at the mouth become noticeable before the temperature rises.

The Temperature.—Generally the temperature rises gradually
and the acme 1s reached after three or four days, but sometimes a
very sudden pronounced rise takes place, and in such instances
the acme may be reached within 24 hours. The fever is usually of
a continued type, lasting for 6 or 7 days, but temperature reactions
of a distinct ‘ntermittent type are quile commonly noted. In such
cases the period of apvrexia does not usually last longer than from
24 to 36 hLours. In a small percentage of cases the lemperature
reaction is of very short duration, in fact some of them may be
regarded as ephemeral.

In a few cases severe clinical reactions were observed without
the occurrence of a rise in body temperature. Such reactions may
be cousidered as afebrile.

Typical temperature charts are included (vide Appendix D,
Charts T to VII).

The Habitus.—In the early stages only slight disturbances can
be observed. The shecp usually stop feeding aud ruminating. They
lie down frequently and peculiar chewing and licking movements
become noticeable. After the rise in temperature dyspnoea becomes
fairly evident and the mnostrils are dilated. As the reaction pro-
gresses dullness becomes evident; the head hangs down and the
ears droop. When the temperature is very high the animals drink
water frequently. In severe reactions the sheep lie down con-
tinuously and assume the attitude noted in Fig. 18.

The lesions and symptoms in the mouth and nose.—An injection
of the mucosa is usually seen soon after the commencement of the
temperature. The hyperaemia is particularly noticeable on the
inside of the lips which assume a cherry-red colour. The redness
may extend to the skin and the lips and nose becomes distinctly
pink. The lips now become swollen and in some cases even
vedematous (vide Fig. 19).
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OCCTRRENCE AND IDENTITICATION OF BLUETONGUE IN CATTLE.
Tt is possible to distinguish:—

(a) Peracute reactions, where the reaction ceases (elther by
death or recovery) with hyperaemia or petechiae;

(b) acute reactions, where the reaciion resolves itself into a
localized inflammation with necrosis of the buccal mucous
membrane, the animal either dying or recovering in this
stage;

(¢) subacute, where a coronitis develops, or where the animals
become very debilitated and may even die.

In these later stages a paresis of the oesophagus and
the formation of extensive oedema frequently becomes
evident.

Partial or complete shedding of the wool was observed to occur
in a few of the experimental animals. This may be considered a
sequel of the reactions and such a shedding of the wool is also seen
in field outbreaks of bluetongue.

(d) A Covparison oF THE SyMproMs IN CATTLE AND Surur.

i |
In cattle as scen in ‘ In cxperimentally
natural outbreaks. l infected calves. '

Not known......... About 4 days...... Varies considerably,

| but usually about
4-5 days. May be
as short as 24 hours
and as long as 10
days.

In experimentally

With reference to: infected sheep.

Theincubation period

The temperature.... | Temperature of more | Definite temperature | Temperature reaction

than 106° I found
in scveral cases.
Most cases, how-
ever, came under
observation in the
later stages, when
the mouth lesions
arc well developed
and temperature
had apparently al-
ready subsided

reactions observed
in many cases. A
maximum  tem-
perature of 106° F
recorded in several
instances. In
some of the calves
no serious distur-
bance in body tem-
peraturce noted

Stiffness, lameness,
and swelling of
lower parts of the
limbs in the carly
stages

A feature observed
in the majority of
cases. Sometimes
the first symptom
noted by  the
owners

Not observed......

a very constant and
usual feature of the
reactions. Oc-
casionally an afe-
brile reaction en-
countered.

Not observed.
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With reference to:

In cattle as seen in
natural outbreaks.

In experimentally
infected calves.

In experimentally
infected sheep.

The oral

Decep scated necrotic
uleers  on  the
tongue

changes | Consist essentially of

a hyperaemia of
the mucosa and
localized inflam-
mation with nec-
rosis of the mucous
membrane. Par-
ticularly evident
on the following
sites : upper and
lower lips; gums
and dental pad ;
tongue (especially
on the ventral sur-
face of apex): muz-
zle and external
nares. In one case
(considered as a
peracute reaction)
petechiae and ec-
chymoses predomi-
nated

Hypcraemia was
gencrally localized,
but in a few cases
diffuse hyperaemia
of the buccal mu-
cosa mnoted.
Usually localized
execoriations  de-
velop on the inner
surfacc of the lips.
On the lower lip
these lesions ap-
peared with mark-
ed regularity op-
posite to the lateral
incisors.  In one
case a re-produc-
tion of the changes
in natural out-
breaks in cattle
was reproduced
but of a mild
nature

|
|

These changes com-
mence  with a
diffuse hyperacmia
of the buccal mu-
cosa, especially of
the lips. The
hyperaemic stage
is soon followed by
the appearance of
petechiae and ec-
chymoses and soon
excoriations  and
necrosis  of  the
mucous membrane
develop. These
lesions are particu-
larly evident on the
following sites :
lips, tongue (espe-
cially along  the
frenum  linguae),
ingide of cheeks,
dental pad, gums,
muzzle, and cx-
ternal nares.

Such necrotic uleers
were very marked
in two of the cases
encountered on the
farm Welgezegend

Observed in at least
two experimental
cascs

Discharge from nos-
trils and  subse-
quent incrustation

The discharge usually
mucoid or muco-
purulent, and
marked encrusta-
tions formed. A

muco-haemorrhagic

discharge observed
in onc case

A watery discharge,
sometines slightly
mucoid noted in
several cases

Observed in several
sheep and here it
can be definitely
stated that these
uleers  developed
from the usual
superficial necrotic
process.

The discharge is first
mucoid but soon
becomes muco -
haemorrhagic. In
a few cases ingesta
passed through the

nostrils. Marked
formation of in-
crustations.

Salivation.........

Very marked in cases
where tongue pro-
trudes.  Marked
frothing and slight
salivation is a
usual feature

Slight frothing ob-
served in one or
two cases

Frothing at the mouth
common sympton,
cspecially in early
stages.

Discharge from the
eyes

A slight  catarrhal
discharge noted in

a few cases

A watery discharge
(lachrymation)
scen in a few

Watery discharge ob-
served in  some
cases with a ten-

deney to become
catarrhal in later
stages.
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With reference to:

In caitle as seen in
natural outbreaks,

In experimentally
infected calves.

Teat lesions........

Localized skin lesions
on the udder

General skin lesions

The vulva.........

Regularly observed
in lactating cows.
The teat lesions
consist of marked
reddening of the
skin, destruction
of the epidermis
and later the for-
mation of hard
scabs

Noted in a few lac-
tating cows. Le-
stons about 1 cm.
in diameter, cover-
ed with yellow scab
and the underlying
tissues slightly red
or moist

In experimentally
infected sheep.

|
Not observed, but
animals

suitable
not available

Not observed,.....

Very marked skin
lesions, either lo-
calized to thinner
portions of the
skin, or diffuse and
general, a common,
although not con-
stant symptom.
These skin lesions
developin the later
stages and consist
of reddening, slight
exudation, later a
hardening and for-
mation of crusts,
which in course of
time sloughs off,
the hair also com-
ing away

Not observed......

\
A reddening of the

Not observed. Note:
Only two ewes in
milk inoculated,
but unfortunately
both developed per-
acute  fatal re-
actions.

Not observed,

skin of lips and nose
frequently observed.
Some times also of
the ears and in rare

cases  the cntire
skin hecomes
flushed. Shedding

of the woaol as a
sequel.

Swelling of the vulva
with petechiae and
ecchymoses  ob-
served in one case

Not observed......

Swelling of the vulva
with necrotic
changes on the bor-
ders and petechiae
and ecchymoses in
the mucosa com-
monly observed.

QOedema of subcutis

According to Robin-
son and Keppel
(loc. cit.) a swelling
of the neck was
observed in one of
their cases. A case
at  Elandslaagte
showed a distinct
swelling of the
lower portion of
the head

Not observed......

Very extensive sub-
cutaneous oedema
of the head and
neck observed in
geveral animals. In
these cases a
“ paralysis ” of the
oesophagus fre-
quently ensued.
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With reference to :

In caftle as scen in
natural outhreaks.

In experimentally
infected calves.

In experimentally
infected sheep.

Not observed...... ‘

Swelling  of  the | Very marked in Extensive swelling of
tongue several cases which the tongue seen in
results in a pro- several cases, but
trusion of the ton- actual protrusion of
ane from the mouth the tongue not very
evident.

Torticollis.......... Not observed...... Not observed...... ‘ Fairly frequent symp-
tom genetally
noticed some hours

before death.
Intestinal distur- | Not observed...... Not observed...... ‘ Diarrhoea  observed
bances in a few instances.
Claws. ...vvvvnn. e Inone case a distinct | No changes observed | A hyperaemia and an

separation of the
skin and claw of
the coronets was

acute inflammation
of the coronets de-
velopes 12-14 days

observed. In this after infection. The
case all four feet coronets  become
were affected. dark red in colour
Whether this was and the redness
preceded hy a extends to the
hyperaemia of the bulbs.  The ani-
coronets (a very mals beconie very
characteristic lame. Partial
symptoru in sheep exungulation was
in the later stages) observed.
is difficult to say.
In several cases an
excoriation of the
epidermis in the
interdigital space
was scen.  (Note :
exungulation has !
been reported by a
farmor, wide Ap-
pendix C)

Debility in the later | Noted in a few cases. | Not seen.......... Noted in  scveral

stages Such animals were cases.
found in a mori-
bund  condition
and destroyed
PATHOI G

In Appendix B a summary will be found of the most important

macroscopical and microscopical changes observed in the natural
cattle cases killed for post-mortem examination and in the
ecperimental sheep cases which died or were killed during different
stages of the disease. An attempt will be made to classify the
characteristic pathological changes in the different ovgans, and to
compare these with the observations of former investigators (Theiler

and Spreull).

Localized hyperaemia of an active type or diffuse hyperaemia
of a venous nature was seen in the skin, especially on the teats of
the udder, the tongue, lips, Tumen (including the oesophageal
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OCCURRENCE AND IDENTIFICATION OF BLUETONGUL IN CATTLE.

Oedema of the lips and tongue was an early lesion to occur and
was usually fairly prominent, in some cases the tongue protruded
from the mouth as a result of its increased size, due to swelling.
The subcutis of the ears, supra-orbital fossae, mandibles, inter-
mandibular space, ventral aspect of the upper third of the cervical
region, the peritracheal and pericesophageal connective tissues were
also frequently affected.

In a number of cases there was oedema of the glottis and lungs,
as well as a lhydropericardium, and hydrothorax. In sheep 37452
oedema of the glottis was so marked that it caused asphyxia. Some
of these cases in view of the transudation of fluid into the connective
tissues of the cranial aspect of the body resembled the dikkop form
of horsesickness.

Some cases showed inflammation of the intestines, urinary
bladder, and degenerative changes in the parenchymatous organs.
A large number of these were examined microscopically, e.g. brain,
spinal cord, liver, kidueys, spleeun, a large number of Iymphatic
glands without evidence of any speecific changes.

Some animals that died in the later stages of the disease showed
general anaemia and cachexia as the dominant features.

In describing the lesions found in bluetongue in sheep Theiler
(loc. ¢it.) maintains that one can consider as typical ouly those
found in such cases where death supervened in the acute stage. He
says, ‘“ The mouth is the priuncipal part affected, showing excoria-
tions on the lips, gums of the upper jaw, sloughing off of the

epithelium of the tongue . . . . mucous membrane of the nasal
septum 1s usually strongly congested . . . . lesions 1n the first
stomach showing red patches and stripes . . . in severe cases the

mucous membrane of the fourth stomach is of a purple colour,
swollen, either uniformly discoloured or perhaps in patches. . . .
Lungs are as a rule normal, but symptoms of even complete oedema
are occassionally met with. . . . In acute cases tumefaction of the
spleen is usually present, but does not reach large dimensiouns. . . .
Petechiae are found in almost every acute case on the left endocard
and sometimes on the epicard.

The post-mortem lesions in cases of long duration leave nothing
typical. TUsually there are lesions of extreme emaciation, paleness
of the flesh and organs. The lesions in the mouth have as a rule
already healed out.”

The post-mortem appearances of bluetongue in sheep described
by Spreull (loc. eif.) are fairly exhaustive and it is significant how
these correspond with those changes seen in experimental sheep in-
fected with virus obtained from cattle. ‘° Frothing at the mouth,
swelling of the lips, particularly the upper lip, catarrhal discharge
from the nostrils, cyanosis of the buccal mucous membrane, dental
pad and iunner surface of the lips are raw and excoriated. Sores
appear inside the cheeks in the region of the molars and even on
the rugae of the hard palate . . . . the tip of the tongue becomes
sore . . . . in a few cases the tongue becomes extremely oedematous,
quite fills the mouth . . . . there is occasionally an oedema of the
lower parts of the face and especially of the skin and tissues under
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palmar skin and of mucous membrane of the tongue that favourable
conditions for the multiplication of the virus occur, but what the
conditions may be is mysterious. . . . . From the experiments of Mait-
land it would appear that the position of vesicles is evidently not
determined entirely by the structure of the tissues affected . . . . the
mild irritation caused by movement and pressure would appear from
these experiments to be a mnecessary condition. . . . With freedom
from pressure, the local conditions are less fuvourable for the propaga-
tion of the virus, whether directly implanted or brought by the
blood stream.

In bluetongue, especially in the experimental cases where all
stages could be carefully watched, it was significant how regularly
lesions developed in certain situations, e.g. on the lower lips opposite
the incisors, on the dorsal-lateral aspect of the tongue opposite pro-
minent molars, on those parts of the fore-stomachs (muscular pillars,
oesophageal groove) and pylorus where function seems more promi-
nent than in other parts; parts of the Integument subjected to
pressure, ete.  In case of the tongue certain parts which were brought
mto closer contact with the molar teeth became particularly affected
(vide I'g. 25).

Microscopical serutiny of the internal organs in foot and mouth
disease was undertaken by the Research Committee, but no lesions
were discovered in them . . . . it is concluded that, although the
virus established itself in certain restricted areas alone it speedily
dies out or succumbs to the natural defences of the body.

Interesting histological observations made in respect of experi-
mental cases of bluetongue bear some resemblance to those referred
to on page 10 of the Third Progress Report, viz., ‘“ Where the
earliest evidences of a lesion were observed in the epithelial tissuc
covering the tongues of rabbits and guinea-pigs . . . . a few
epithelial cells lost their ordinary fusiform shape and becane
spherical . . . . their protoplasm had changed its staining property

and their nuclei degenerated . . . . in the centre of the lesion the
altered cells were broken up and infiltration of the infected arvea
with a few neutrophiles had occurred . . . . both degenerated

epithelial cells and infiltrating cells are subsequently disintegrated
and the lesion becomes successively a vacuole, a vesicle, a vesico-
pustule. . . . The latter finally ruptures, leaving an ulcer which
heals under a crust, . . .”

In experimental bluetongue the earliest lesions in some of the
cases manifesled themselves in the epithelial cells in the vieinily
of the “ germinal layer” and even in cells of the basal layer
where the cells become spherical, swollen and the cytoplasm shows
a diffuse slightly stained hyaline appearance sometimes resembling
droplets with a disappearance of the nuclei.

At this stage, as in foot and mouth lesions in rvabbits and
guinea-pigs, usually no histological changes in the corium could be
identified. This stage resembles the condition of ‘¢ ballooning’
sometimes also seen in actively growing papillomata of bovines

(vide IFig. 31).
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At the next stage these cells become disintegrated and their
spaces become loosely filled with neutrophiles. These mneutrophiles
together with the remaining epithelial cells then undergo necrosis,
while inflammatory changes also now make their appearance in the
underlying part of the corium.

At the next stage portion of the superficial necrotic mass hecomes
dislodged and leaves a bed composed of necrotic tissue extensively
infiltrated with cells and in which the layers of the stratified epithe-
lium are no longer in evidence. Other similar lesions of the mucous
membranes did not show typical vesicle formation but transformed
immediately into pustule, necrosis and ulceration. Almost identical
lesions with ‘“ ballooning ' of the epithelial cells, infiltratiou with
neutrophiles, necrobioses, etc., were also observed in localized areas
on some of the papillae of the rumen.

In foot and mouth disease in rabbits and guinea-pigs characte-
ristic vesicles are only observed on the tongue, whereas extensive
histological examination of the liver, brain, spleen, kidney, spinal
cord, lung, heart nuscle, ovary, testicle, adrenal, parotid of in-
fected guinea-pigs and rabbits failed to disclose any departure from
the normal. The Foot and Mouth Disease Research Committee felt
justified in concluding that the initial lesions occur in the epithelium
of the tongue and that the corium is only secondarily affected and
that the histologv of the lesion indicates an affinity of the virus for
epithelium. The appearance suggest a true intra-epithelial
culture.

Rivers (1928) also refers to the effects produced in cells by
viruses, especially in respect of the epidermis . . . . ‘‘ they are
subjected to forces not impinging in the same way upon the other
cells of the body . . . . they are under the direct influence of a
variety of mechanical injuries . . . . whether the virus acts on the
surface of the cell or penetrates into it is not known . . . . both
the injury to the cell and the multiplication of the virus still have
to be explained.”

The process of < ballooning ’’ of some of the cells of the stratified
epithelial cells has frequently been seen in some of the papillomnata
of the skin of bovines. The etiology of these multiple papillomata
believed to be transmissible has not yet been settled. It certainly
does not exclude a virus factor and the possibility of a subsequent
immunity, especially in view of their spontaneous disappearance.
It will be of great interest to determine whether these changes n
the cell cvtoplasm observed in bluctongue is of the nature of a
degeneration either due to the multiplication and action of the virus
or to traumatic influences (e..g pressure of teeth on swollen mucous
membranes as a result of oedema or exaggerated function in the
vicinity of the pillars of the rumen, ete.

Does the virus multiply and propagate only in those epithelial
cells which become previously injured by pressure, etc.? '

In spite of a careful examination of scctions stained with
Giemsa it was not possible to identify anything of the nature of
““ inclusion bodies 7. It is realized that failure to identify such
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bodies by the above method does not exclude their presence. On
the other hand, in some of the experimental cases this ** ballooning ”’
process of the epithelial cells was not seen, but multiple
haemorrhages 1nto the epithelial layers of the mucous membranes.
It is, however, at the present moment not possible to offer any
explanation of the actual relation of the epithelial cells of the skin
and mucous membranes to the virus, and how this virus multiplies
and propagates, especially in those cases where only multiple
haemorrhages were observed.

The transudation of fluid at certain stages of the disease into
the subcutis of the mandibles, the intermandibular space, the supra-
orbital fossa, the lips, the tongue, the upper part of the ventral
aspect of the cervical region, the peritracheal and pevi-oesophageal
connective tissues, lungs, into the body cavities (hyvdrothorax, hydro-
pericard) forins an iuteresting pathological manifestation in several
diseases (e.g. dikkop horsesickness, bluetongue, dunkop horsesick-
ness, rumnms poisoning). No explanation lias yet been given as to
why this *‘ transudation » process is so specifically confined to the
cranial aspects of the body. Tt is only in extensive transudation that
1t may encroach on to upper part of the fore-limbs and on to the
region of the shoulder. In dunkop horsesickness it is characteris-
tically confined to the lungs, thorax, and submucosa of the respi-
ratory tract. In the experimental bluetongue cases the course of
the transudation followed more the condition as it occurred in dikkop
horsesickness, but in bluetongue morphological changes of the myo-
cardinm1 were uever of the same degree as those seen 1n horse-
sickness. In fact in bluetongue the myocardium in a number of
cases showed no morphological lesions and if this transudation was
at all associated with the action of the heart then is was probably
of a mervous cheracter.

Quin (1929) in his observations on cwcumis poisoning speaks of
a_primary pulmonary oedema, and seems to think that vasomotor
disturbances accounting for the oedema seems reniote. The poison
appears to exert a marked injurious influence on the endothelial
lining of the minute vessel walls, so causing a sudden and marked
increase in permeability., If we accept a similar explanation for
transudation in bluetongue, 1t will he difficult to co-ordinate that
with the extraordinary characteristic localization in the cranial
aspects of the body.

THE ( URSE AND

In comparatively mild reactions the prognosis is favourable.
The animals are visibly ill and off their feed for about a week.
Recovery is rapid and uneventful.

In severe affections a guarded progmosis must be given. There
is a rapid loss of condition and marked weakness follows. On account
of the extensive changes in the buccal mucosa the uppetite remains
precarious. Should a “dermatitis develop, the recovery is even slower
and the injured skin, especially round the mouth, is frequently
struck with blowflies.
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In several instances the disease terminated 1u death. In such
fatal reactions death usually takes place in the early or acute stages.
It would seem that a recovery could be hoped tor when ouce the
acute reactions have puassed off, but 1n the luter stages cases have
been encountered in a moribund condition due to weakness and
debility.

Extensive and deep seated necrotic uleerations have heen noted
on the tongues of some ecases, e.g. in two of the Welgezegend cows.
It 1s very probable that the more or less superficial mmjury of the
mucosa by the virus provides loed minorwm resistenticrum for the
invasion of bacteria, which then contribute towards the formation
of the extensive injuries. In one of the Welgezegend cows more
than half of the middle portion of the tongue was fouund at post-
mortem examination to be mnecrotic and gangrenous. It is very
probable that, if this animal had been allowed to live the anterior
portion of the tongue would have sloughed off.

In =ome of 1he experimentally infected calves and sheep
similar, although not so extensive, ulecers developed on the tongues.
Such lesions took a considerable time to heal and were present a
month after the date of infection when all the other lesions had
healed.

DIA(

In typical cases the lesions are sufliciently characteristic for a
diagnosis to he made. The following changes are 1mportant : —

(H) The superficial localized inflammation with necrosis on
the hps, conical papillae, dental pad, external nares,
muzzle, aud ventral aspeci of the apical portion of the
tongue.

(2) The swelling of the lower portions of the limhs and the
marked Iiyperaemia of the skin particularly 1n the region
of the accessory digits.

(3) The condition of the teats in milking cows; this consists
of a necrosis of the epidermis with subsequent scab
formation.

(4) In the later stages the dermatitis and subsequent forma-
tion of crustx and hard scabs.

Ior diagnostic purposes the temperature is not of much value.
As in sheep, the temperature is elevated during the initial stages
of the diseaxe, but as most cases come under observation only in the
later stuges, l.e. when the mouth lesions, ete., are well developed,
a normal or only slightly raised ‘remperatur 1s usually found.
Fuwrthermore, under ﬁel(l ‘conditions a temperature diverging only
slightly from normal isx very difficult to interpret.

The epizootology of this disease in bovines is most important
when considering a diagnosiz. The disease makes its appearance in
late summer and autumn, and generally only a - individua in
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a herd become affecied. The disease occurs sporadically. The pre-
valence of horsesickness und bluetongue in sheep in localities where
this disease may make its appearance should be taken into consi-
deration. In cases of doubt, e.g. in some of the atypical cases which
may be encountered, the diaonosis may be confirmed by inoculating
suspected blood into “normal s sheep. In this connection Merino sheep,
raised under conditions where natural infection is excluded, e.g.
the Karroo, are most suitable.

DIFFERENTIAL

(«) Foor axn Mot Disease.
The following differences ave important:—

1. The Epizootology.—TFoot and mouth discase 15 a conlagious
disease and a new outhbreak cun usually be traced to some source of
mfection. In the case of bluetongue of cailtle outbreaks occur
sporadically and there is no evidence that the disease can spread
by contact.  The latter disease occurs seasonally and simultaneously
with horsesickness and bluetongue of sheep.

2. The lesions.—The same parts, viz., buccal cavity, feet and
udder (teats) ave affected in both diseases, there is., however, a dis-
tinct difference in the nature of the lesions. In Lluetongue the
pathological changes are essentially those of a localized inflanima-
tion with mneciosis of the muecous memhbrane and the characteristic
vesicles of foot and mouth disease are not observed. In bluetongue
the lesions show a zome of necrosis bordering on the peripbery of
the lesion, whereas in foot and mouth disease the frayed irregular
remains of the ruptured vesicle can usually be identified. In the
later stages the ulcers that are formed in hoth diseases arve somewhat
simitar and it might be difficult to make a distinction. Tt should,
however, be remembered that the skin lesions are usually observed
in the later stages of bluetongue and this is of value in making a
differential diagnosis.

Animal reactions.—1 oot and mouih disease can be excluded by
inoculating sheep.  Merino sheep are very susceptible to the virus
of bluetongue, and the characteristic reaction of bluetongue 1y
observed.

{h) SNOTSIEKRTE.

ITere the history of close contact with wildebeeste 1s a most
important factor. I'urthermore, well marked and distinguishing
pathological changes oceur, e.g. the enlargement of the lymphatic
glands and the acute catarrhal and preudo-membranous inflamma-
tion of the mucosa of the upper air passages resulting in a profuse
muco-catarrhal discharge from the nostrils.  Snotsiek te is an acute
and nearly always fatal disease and 1s of the nature of a lymphatic
aleucaemia. Very severe eve lesions, keratitis and conjunctivitis,
are other important distinguizhing features.

According to Mettam (loc. eit.) sheep are not susceptible to the
virus of snotsiekte,

444






OCCURRENCE AND IDENTIFICATION OF BLUETONGUE IN CATTLE.

There are certain resemblances between sweating sickness aud
certain forms of bluetongue of cattle, in particular the same seasonal
incidence and certain clinical conditions, for instance, the hyperae-
mia and necrosis (ulcers) on the buccal mucosa and the condition
of the skin in the later stages. But a condition of sweating has
not as yet been observed in cases of bluetongue in cattle, and
although older animals may be affected with sweating sickness, the
disease is most common in calves, whereas bluetongue has been
observed to occur in older cattle:

In view, however, of certain similarities between the two con-
ditions it would be essential to determine whether reactions could
be produced in sheep with swea =~ ' sic s material and if any
relationship exists between the two diseases.

(¢) THREE-DAY-STIFESICKNESS (FEPHEMERAL FEVER).

The first symptoms usually observed in bluetongue of cattle is
marked with stiffness and lameness. These are usually the only
symptoms observed for a day or two by the owners before the mouth
lesions become obvious. It has already been suggested (vide
symptomatology) that cases deseribed as three-day-stiffsickness,
especially where they are found in association with typical blue-

tongue reactions in cattle, may also possibly be atypical forms of
the same disease.

In true three-day-stiffsickness a relatively large number of
animals (10 to 50 per cent.) are usually affected. Except for the
stiffness, slight lachrymation and elevation of temperature no other
important symptoms or lesions develop.

According to Theiler (1907) the disease can be transmitted to
susceptible cattle by means of blood inoculation. He succeeded in
setting up characteristic symptoms of three-day-stiffsickness in a

heifer by inoculating her with 20 c.c. defibrinated blood from a
natural case.

(f) LAMSIEKTE.

A complete or partial paresis of the tongue is a common
symptom observed in lamsiekte. In severe reactions of bluetongue
a protrusion of the tongue occurs and in such cases this disease may
be confused with lamsiekte. It should be remembered that in lam-
siekte no visible lesions are present in the mouth or on the tongue

and a complete paralysis of the locomotory system is also evident
in practically all cases.

Furthermore, lamsiekte can usually be excluded by carefully
considering the epizootology and the various aetiological factors
concerned.

(9) RINDERPEST.

In bluetongue the lesions on the lips, dental pad, nmuzzle and
external nares to some extent resemble those seen in the early stages
of rinderpest, but the subsequent alarming intestinal disorders of
the latter disease do not' develop. TFurthermore, bluetongue is
usually observed in a few ‘individuals in a herd and there is no
evidence of the disease spreading by contact, whilst rinderpest is
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4. Pustular stomatitis.—According to Iaton this condition
1s met with by itself or with an accompanyving dermatitis in
voung cattle, and also 1n sheep. The lesions are found on the
inside and outside of the lips. Pus is discharged which forms
crusts ou the outside of the lips.

Under this heading the well-known South African disease
Vuilbek (Kethyma econtagiosum) of sheep and goats can be con-
veniently ‘considered. Vuilbek is a benign disease when compared
with bluetongue of sheep and foot lesions are absent. Ordinarily
very little difficulty is encountered in distinguishing it from blue-
tongue in sheep, but when lesions occur on the inside of the lips
and cheeks 1t might be necessary to rvesort o biological tests.

Faton discusses conditions such as Dirty  tongue (Armagh
disease), Actinomycosis of the tongue, Actinobacillosis of the dental
pad, traumatic and dental injuries of the buccal mucosa, which
could from a pathological-anatomical consideration be confused with
foot and mouth disease. He also draws attention to choking, lacta-
tion tetany, disturbances of the salivary glands, ete.. where saliva-
tion is a conspicuous symptom, and may thus also be confused with
foot and mouth disease.

SUMMARY AND Gt

During the autumn of 1933 an undescribed disease referred to
as pseudo-foot and mouth disease, made its appearance in cattle in
herds scaltered over au extensive area of South Africa. Trom
evidence obhtained 1t would appear as if this disease 1s not a ““ new ”’
condition, but that [t has been olserved for some considerable time.
Unfortunately no serious notice was taken of it and it thus escaped
the attention of veterinarians until the beginning of 1933 when all
possible veterinary resources were ()I“"llll?e(l to deal with a possible
spread of foot and mouth disease thloughoui the T'nion.

In practically every case where this so-called pseudo-foot and
mouth disease Liroke out the owners considered it either ax foot und
nouth disease, or, at any rate, very suspicious. Since lesions
appeared on the Duceal mucosa, the feet and on the udders, veteri-
narians experienced considerable difficulties in definitely e\(lu(hlm’
foot and mouth disease. Tt, therefore, became essential to undm’nl\e
experimental 1nvestigations in order to ascertain the nature of this
condition.

In the experiments undertaken it was possible to indicate the
presence of the well-known virus causing bluetongue of sheep in the
blood of most of the cattle suffering from this ‘¢ pseudo-foot and
nouth  disease.”  Very characteristic reactions of bluetongue
developed in the experimentally infected sheep, and, fmihermow
the specificity of the virus was established by 1n1111un()1001(al tests.

Tt was also shown that calves, although less susceptible than
sheep, uudergo a definite reaction when mfected with virus originally
obtained from cattle affected with this disease.

In the discussion of the pathogenesis of bluetongue reference
was made to the significance of the lesions, especially in relation
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to the stratified epithelial cells of some of the mucous membranes,
and the question of transudation into the connective tissue, espe-
cially of the subcutis of the cramial aspect of the body.

From an actual economical aspect the occurrence of bluetongue
in cattle is apparently of minor significance, for i1n most of the
outhreaks which were investigated only a small percentage of animals
were affected, and these cases usually made an eventful recovery.
Tt is from a differential diagnostic pomt of view, especially in con-
nection with foot and mouth disease that the occurrence of hlue-
tongue 1s of very great importauce.

The knowledge that cattle are susceptible to the virus of blue-
tongue may perhaps throw further light on certain cattle diseases
of South Africa where the aetiology 1s still somewhat obscure. This
15 especially the case in connection with sweating sickness of calves,
the alleged occurrence of malignant catarrhal fever, and some of
the so-called cases of three-dav-stiffsickness.
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AP}

TRANSMISSI “S.

IxTrRODUCTION.

Transmission experiments were undertaken with material obtained from
various outbreaks. These experiments were comnienced on the farm Welge-
zegend and continued later at Onderstepoort. 1t is convenient to give the
results under various headings indicating the source of the infective material : —

(1) Experiments with Telgezegend cattle virus:-—

(ty Series with a strain recovered from a sick cow (case 1).
(h) Series with a stram recovered from a calf which was *“infected
intranasally with a mixture of blood, urine, milk, and emulsified

necrotic tissine from three sick cows (cases 1, 2, and 3).

(¢) Series undertaken with a strain recovered from an ox which
developed a fairly mild reaction and later recovered.

(2) Experiments with Kromdraai cattle virus.
(3) Experiments with Darling cattle virus.

(4) Experiments with Flandslaagte cattle virus.
(5) Experiments with Nore cattle virus.

(6) Experiments with Montague cattle virus.
(7) Experiments with Onlangs cattle virus.

(8) Experiments with Swartland cattle virus.

(9) Fixperiments with a strain of bluetongue virus recovered from a sheep
at Novo.

(10) Miscellaneous experiments.
Each chapter i1s arranged in the following way:—
A. A description of the outhreak.

B. Table indicating the transmission experiments to which the various
strains were subjected.

C. Tabulation of experimental results.

Note.—The reactions which were ohserved in the calves are
fully described, but as far as those in the sheep are concerned
only the nature of the reaction is mentioned. The reactions were
typteal and are fully deserihed in first part of the paper (vide
symptomatology), Any complications are specially mentioned.

D. Summary of the results:—

(1) Calves 1-14 were used in the Welgezegend experiments.
(2) Sheep 1-19 were used in the Welgezegend experiments.

(3) All the remaining calves and sheep were kept under laboratory
conditions at Onderstepoort.

(4) The sheep used in the Onderstepoort experiments were all
originally from the Karroo, i.e. reared under conditions where
bluetongue does not usually occur.
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(1) EXPERIMENTS WITH WELGEZEGEND CATTLE STRAINS.
History of the Oulbrealk.

A total number of 308 head of cattle were kept on the particular portion
of the farm Welgezegend where this outbreak occurred. The cattle were in low
condition on account of a drought, but they were free of specific disease.
On the 10th March three cows became ill, They were noticed to Le slightly
stiff and lame. No serious attentlon was given to the condition and a vague
diagnosis of ‘¢ gallsickness”’ was attempted. The animals were accoldlnvlv
drenched. Three days later, however, marked salivation was observed and “in
one case the tongue was protludmg from the mouth. The months were now
examined and alarming ‘‘sores’ discovered. Foot and mouth disease was
unmediately suspected and the disease reported to the veterinary officer.

Condition of the Cows on 15th March.

(fase No. 1.—The animal, a young grade Friesland cow, was found lying
down. There was marked salivation and the temperature 102-6°. The animal
showed mno inclination to feed and appeared very depressed.

The skin on the plantar region of the limbs, up to the fetlocks, appeared
red and swollen. The epidermis in the interdigital spaces appeared excoriated
and the underlying tissues necrosed and moist. Loose and partially detached
epidermis was still adherent in parts. On rising a marked lameness in all
four limbs was observed.

The udder showed a dermatitis in the stadium squamosa with a marked
red discoloration of the teats.

A moderate amount of salivation was observed and in the mouth an
elongated superficial necrosed area was present between the upper lip and
dental pad. Similar lesions were present on the horder of the lower lip. On
the left side of the tongue there was a large area, extending from the middle
third to the posterior third which appeared necrosed. This area was covered
with a greyish-yellow material. The bhorders of this lesion were very red.
Extensive necrotic lesions were noted on the dental pad. These were also
covered with yellowish material. Superficial necrosis and uleeration was also
noted along the horders of the nose. The muzzle was dry and encrustated.

Case No. 2: A Young Grade Friesland Cow.—The condition of this cow
was similar to case 1, with the following exceptions:—

The necrosis on the tongue was confined to the ventral aspect of the
apex. The lips and dental pad were niore extensively involved. The tongue
appeared swollen and was hanging from the mouth. The lesions in the inter-
digital space were not so marked. Salivation was much more profuse.

Case No. 3: A Young Grade Friesland ('ow.—This was a comparatively
mild case. No feet lesions were to be found. The udder was only slightly
affected and the mouth lesions not so marked. An elongated necrosed area
was present in the space between the upper lip and dental pad and similar
lesions on the dental pad. A few irregular and fairly small necrosed lesions
were noted on the lateral aspect of the apex of the tongue. Small irregular
uecrosed areas were present on the nose.

The above cows were destroyed. Post-mortem examinations were under-
taken and are described in Appendix B.

Subsequently (17th April) two further cases were discovered on this
farm. The affected animals were in both cases mature oxen. The lesions were
comparatively mild and necrotic lesions were mnoticed on the dental pad, the
upper and lower lips, and the ventral surface of the apex of the tongue.
The lower parts of the limhs appeared swollen and the skin on the plantar
region of digit was red. Fairly high temperatures (more than 105° F.) were
recorded on several oceasions. These oxen ultimately recovered.

A series of three experimental investigations were undertaken with material
from these cases:—
1 (a) with a strain recovered from a sick cow (case 2, above).

1 (k) with a strain recovered from a calf which was ‘‘ infected >’ intra-
nasally with material from the cows (cases 1, 2, 3).

1 (¢) with a strain recovered from one of the affected oxen.
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ExrerIMENTS 1 (a).

Table to indicate the transmissions undertaken with virus from
affected cow (cave 2).

Sheep 37420
R

Sheep 37365
R
&
H
= Sheep 35788
”E' Neg.
% |_sheep 35785
> Neg.
@
5 he 3
SICK_COW Calf 2 2 S 131?;355“
React. S
(Case 2) car 1 B |_Sheep 3551
W 2 .
elgezegenrkeaction E Neg
—_— -}
Sheep 3
Calf 3 °,
React. l— R
__Sheep 37075 Sheep 3741
R R¥
|__Sheep 37077 heep 37431
R¥ R
—Sheep 5
R |—Sheep 37071 Sheep 37331
Sheep § — | —Sheep 6 R R %
R« Neg. L_Sheep 37091
|__Sheep 2 L_Sheep 7 R
R Neg.
{—Sheep 3
R
_.Sheep 4 .Calf 5245
R Doubt. React.

,Calf 5251
Neg.

Note : R:VBlue Tongue Reaction.
RY*=Blue-Tongue Reaction terminating in Death.
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Experiments with Welgezegend Virus recovered from sick cow (case 2).
Table 1 (a).

No. of
Animal.

Date of Inoculation and
Origin of Virus.

Result.

Calf No. 1....

Calf No. 2....

Calf No. 3....

Sheep No. 1..

Sheep No. 2..

Sheep No.

Sheep No. 4..

Sheep
37365

Sheep
37420

3..

No.

No.

17.3.33, 20 c.c. fresh blood ex
cow case (ii}, intravenously

22.3.33, 25 c.c. fresh blood ex
calf No. 1, intravenously

Note.—Blood collected on 5th
day

23.3.33, 5 ¢.c. fresh blood ex
calf No. 1, subcutaneously

26.4.33, 5 c.c. blood ex calf
No. 1, intravenously

Note.—Blood collected on 6th
day, preserved in O.G.C.
and stored for 45 days at
ord. toom temperat.

2 ’3

The temperature commenced rising on the second
day and reached 106> on the fourth day. After
that it gradually fell and could be considercd normal
on the 12th day. On the third day small super-
ficial ulcers (+ -5 cm. in diameter) were seen on
the mucous membrane of upper and lower lips;
these ulcers commenced hcaling on the 14th day
and gradually disappeared. The animal was killed
on the 27th day, and a fairly large ulcerative area
was found on the lateral aspect of the fixed portion
of the tongue.

Slight rise in temperature after third day and reached
104-4° on 6th. Temperature normal on 8th day.
On the 6th day superficial ulcers were noted on the
upper and lower lips, similar in appearance to those
secn in calf No. 1. After the 16th day these areas
showed distinet signs of healing and were com-
pletely healed on the 21st day, when the animal
was destroyed. No unusual changes were present
at post-mortem examination.

Distinet temperature reaction beginning on 4th day.
Acme (106°) on 6th day. On this day the animal
appeared ill, it refused its milk and was lying
down, The animal commenced feeding on the
11th day. A marked reddening of the mucous
membrane of the mouth was noted on the 9th day.
Uleeration of the gums especially along the incisors
was subsequently observed. The gingivitis per-
sisted to the 15th day, on this day a muco-purulent
discharge developed from the eyes and nose and a
slight excoriation of the interdigital spaces was
observed. Destroyed on the 21st day.

Fatal peracute reaction. I.P.*—3 days. Died on
9th day.

Acute reaction and recovered. I.P.—5 days.

Acute reaction and recovered. I.P.—3 days.

Fatal peracute reaction. I.P.—very short about 24

hours. Died on 7th day.

Subacute reaction, complicated with peritonitis
(perforation of rectum). I.P.—6 days. Died on
14th day.

Fatal acute reaction. I.P.—6 days. In extremis on

13th day and destroyed.

* I.P.—Incubation period.
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Table

1

BLUETONGUE IN CATTLE.

(1)

(contd.).

No. of
Animal.

Date of Inoculation and
Origin of Virus.

Result.

Sheep No. 5..

Sheep No. 6..

Sheep No. 7..
Sheep No.
35788
(BT
sheep)

Sheep No.
35785
(B.T. Vacc.
sheep)

Shecp
35636
(B.T. Vacc.
sheep)

No.

Sheep No.
35514
(B.T.V.
sheep)

Sheep No.

37075

Sheep No.
37071

Sheep No.
37091

Sheep No.
37077

30.3.33, b c.c. fresh blood ex
Sheep No. 1 snbcut.

Note.—Blood collected on 7th
day

30.3.33, 5 c.c. fresh blood ex
sheep No. 1, injected intra-
nasally

Note.—Blood collected on 7th
day

23 2

19.4.33, 1 c.c. blood ex sheep
No. 5

Note—Blood collected on 9th
day, preserved in O0.G.C.
and stored at ordinary room
temp. for 41 days

23 ”3
s 25
» LH}

22.3.33, 25 c.c. fresh blood ex
calf No. 1, intravenously

Note.—Blood collected on 5th
day

Acute reaction. In the later stages marked oedema of
the lungs developed (e.f. dunkop horsesickness).
[.LP.—6 days. Died on 12th day.

No reaction. (This experiment was undertaken to
determine whether sheep could be infected by an
intranasal injection of virulent blood.)

No reaction.

EH 3
H i
23 25
5 I

Mild acute reaction and recovery. I.P.—7 days.

Immunity Test.—22nd day, 1 c.c. blood c¢x natural
bluetongue reaction in a sheep at Novo. No
reaction developed.

Note.—Refer to experiment 9 for the tests to ascer-
tain the virulence of this virus.

Subacute reaction and recovery.
Immunity Test.—As with shecp
reaction developed.

I.P.—5 days.
No. 37073—no

Mild acute reaction. I.P.—6 days.

Immunity Test.—As with sheep No. 37075.
positive reaction.

The following symptoms noted:—I.P.—5 days, high
temperature, muco-haemorrhagic discharge nostrils,
hyperacmia and cxcoriations of mucous mem-
brane, nose, bucal cavity, and later coronitis.

Definite

Fatal acute reaction. Died on 12th

day.

LP.—2 days.
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Table 1 (a)—(contd.).

Result.

No. of Date of Inoculation and
Animal. Origin of Virus.
Calf No. 5245 | 19.4.33, 5 c.c. of sample of
blood used in sheep No.
35788, etc.
Calf No. 5251 5 v
Sheep No. | 26.4.33, 5 c.c. fresh blood ex
37331 sheep No. 37077 intra-
venously
Noute.—Blood collected on 8th
day
Sheep No. » s
37411
Sheep No. | 1.4.33, 5 c.c. fresh blood ex
37421 sheep No. 37331, intra-
venously
Note.—Blood collected on 6th
day
Sheep No. » 5
37431

Slight rise of temperature reaching 103 -6° on 6th day
No other lesions. Very doubtful reaction.

Immunity Test.—On 4.5.33, ie. 16th day, 5 c.c.
fresh blood ex shecep No. 37265 (vide expt. Ib.)
intravenously. No reaction observed.

No reaction.
Immunity Test.—As with calf No. 5245. No reaction
observed.

Fatal peracute reaction. I.P.—36 hours. Died on
6th day.
Fatal acute reaction. I.P.—4 days. Died on 14th

day.

Fatal acute reaction. Died on 15th

day.

1.P.—3 days.

Subacute reaction and recovery. I.P.—3 days.
Immunity Test.—1 c.c. virulent blood ex sheep Novo.
No reaction.

Summary of Results.

(1) Sheep experiments:—

(@) Fifteen normal sheep were inoculated intravenously or subcutaneously
with infective material from this source and all reacted. Tight, or
more than 50 per cent., died. Deaths occurred from the 6th to 16th

day after infection.
24 hours to 6 days.

The incubation period varied from as short as

(b) Two sheep ‘‘infected ” intranasally with 5 c.c. active blood did not

react.

(¢) Immunity : —

(1) The immunity of four sheep which had recovered from this strain
of cattle virus was tested with a virulent strain of bluetongue

virus recovered from a sheep.

Three proved to be completely

immune, whilst one again reacted.

(i1) Four bluetongue wvaccine sheep proved to be completely immune
to virus originally recovered from the cow.

(2) Calf experiments:—

Five calves were inoculated with virus containing material and four

developed definite reactions.

The incubation periods and the temperature

reactions resembled those of bluetongue in sheep, but the mouth lesions

were not as characteristic.

In most cases excoriations with subsequent

slight ulceration appeared on the mucous membrane of the upper and

lower lips.
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Expenivexts 1 (b).

Table to indicate the transmissions undertaken with virus recovered
from affected cows (cases 1, 2, 3).

Calf 9
Reaction
f 10
:action
11
ot
Sheep 8
R >:< 12
— Calf 4 Sh 9 :t.
eep .
Neg. R o 13
SICK_COWS — Calf 5 t.
- React. Sh}:ep Y 14
Cases'i ii iii ———{  Calf 6 ot.
I React. Sheep 11
20 c.c.s Mixture of Blood, Calf 7 R
Urine, Milk and Emulsi- [ Ra .
fied Necrotic Tissue intra- eact.
nasally into. L_ Calf 8
React.

Sheep 37265
R M«

Sheep 37298
R e

Note : R=Blue-Tongue Reaction.
R-'X'=BIue-Tongue Reaction terminating in death.
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Table 1 ().

Experiments with Welgezegend Virus.—(h) From material of sick cows
(cases [, 11, II1.)

No. of
Animal.

Date of Inoculation and
Origin of Virus.

Result.

Calf No. 4..

Calf No. 5....

Calf No. 6....

Calf No. 7....

Calf No.
Calf No.

Calf No. 10...

© ®

17.3.33, 10 c.c. mixture of
blood urine, mills, and emul-
sified necrotic tissues, col-
lected at post-mortem of
of cases T, 11, and ITI, intra-
nasally *

17 .3.33, infected as calf No.
5

17.3.33, 20 c.c. mixture of
blood and wurine collected
from cases I, 1T, and III,
intranasally

17.3.33, infected as calf No. 6
22.3.33, 25 c.c. fresh blood

from calf No. 5, intra-
venously. (Blood taken on
6th day.)

22.3.33, inoculated as calf
No. 9

No reaction.

Irregular temperature, which rose to 105° on 5th day.
On the 3rd day small superficial ulcers appeared
on the mucosa of the upper and lower lips. On
the 4th day these ulcers were larger and the lips
appearcd slightly swollen. On the 10th animal
appeared ill and mucosa of mouth reddened, the
lesions still present on lips.

No apparent rise in temperature. On the 3rd day
superficial ulcers noted on the lower lip opposite
lateral incisor teeth. On the 12th day marked
dyspnoea noted. Animal destroyed on 13th day,
and a fairly marked oedema of lungs found.

Steady rise in temperature from 5th day and 106-2°
reach on 13th day. On the 8th day animal
appeared to be ill and 12th day a muco-purulent
discharge from the nose was observed. Super-
ficial ulcers noted on the lips and later (20th day)
a fairly extensive ulcer was noted on the dorsum
of posterior part of tongue.

No reaction.

Rise of temperature on 10th day, reaching 104-6°
on 12th day. Temperature remained at this level
until 18th day and then gradually fell. On the
5th day superficial ulcers appeared on upper lip
and 8th day on lower lip. On 16th day slight
excoriation was noticed in the interdigital spaces.

On 5th temperature rose and reached 106° on 7th
day. On the 3rd day small superficial ulcers noted
on the mucosa of lower lip opposite latcral incisors.
On the 10th day marked lachrymation noted and
animal coughed frequently. On the 14th day
muco-purulent discharge from nose. On 16th
day discharge from cyes and nose marked. Lesions
on lip still present and a fairly large necrotie ulcer
on lateral aspect of tongue, 17th day animal ill
lving down and marked dyspnoea present. On the
18th day animal destroyed and at post-mortem
examination extensive and fairly deep-seated
necrotic lesions found on lateral aspect of posterior
portion of tongue and in the larynx.

* The injection of this material into the nasal cavities was primarily undertaken to exclude foot

and mouth disease.

During the outbreak of foot and mouth disease in Southern Rhodesia, Bevan

found that the disease could be easily transmitted by injccting virus containing material into the
nostrils of susceptible animals.
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Table 1 (h—(contd.).

No. of Date of Inoculation and Result,
Animal, Origin of Virus. csuit.
Sheep No. 8..  22.3.33, 10 c.c. fresh blood ex | Fatal acute reaction. I.P.—6 days. Died on 13th

Sheep No. 9..
Sheep No. 10

Sheep No. 11

Sheep
37208

No.

Sheep
37265

No.

Calf No.

Calf No.

Calf No.

Calf No.

Calf No. 5206

calf No. 5, intravenously
Note.—Blood collected on 6th
day

s 35
” 23
ER) 23

26.4.33, 5 c.e. blood ex calf
No. 5, intravenously

Note.—Blood collected on 5th
day, preserved in O.G.C.
and stored at O.R.T. for 29
days

71.4.33, 5 c.c. fresh blood cx
sheep No. 9, intravenously

Note.—Blood  collected  on
10th day

1.4.33, inoculated as calf
No. 11

1.4.33, inoculated as calf
No. 11

4.5.33, 10 c.c. fresh blood cx
sheep No. 37265 intra-
venously (blood collected
on 9th day)

day.

Fatal peracute reaction. Died on 7th

day.

L.P.—4 days.

Acute reaction and recovery. I.P.—3 days.

Acute reaction aud recovery. [P.—3 days. In the
later stages deep-seated necrotic ulcers on dorsal
and lateral aspects of tongue.

Fatal subacute reaction. LIP.—35 days. Moribund

on 20th day and destroyed.

Peracute veaction. I1.P.—5 days. Died on 9th day.

No definite rise in temperaturc. On the 6th day
appeared ill and would not rise.  On the 10th day
excoriations noted on the inner surface of lips
opposite lateral incisors.

Irregular temperature. 104-3° F. on 3rd day and
105-3° on 9th day. On the 5th day muzzle
appeared dry and a watery discharge from nose
and eyes. Calf appcared ill and lay down fre-
quently.

Distinet rise in temperature which commenced on
3rd day. 104-6° on Yth day. On 6th day small
superficial excoriations noted on the inner aspect
of lower lips. These superficial uleers iucreased
in size. Animal destroyed on 13.4.33.

After third day temperature rose steadily and reached
104-2° on 9th day. Except for slight watery
discharge from eyes on 6th day no other lesions
or symptoms developed.

Slight rise in temperature on the 10th. The mucosa
of bucal cavity appeared reddened and small super-
ficial ulcerative areas (4= -5 ¢m. in length) appeared
on the mucosa of lower lip opposite the lateral
incisors. The hyperacmia and lesions persisted for
4 days after which they disappeared.

Note.—This animal was inoculated with 5 ¢.c. of blood
on 19.3.33 from Onlangs, case I—the blood of this
animal proved to be aviruleut [vide experiments

7 ()]
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Table 1 (b)—(contd.).

No. of

Animal.

Date of Inoculation and
Origin of Virus.

Result.

Calf No. 5263

Calf No. 5245

Calf No. 5251

Calf No. 5204

4.5.33, inoculated as calf No.
5206

4.5.33, inoculated as calf No.
5206

Slight rise in temperature on third day and remained
more than 103° for 5 days. On the 6th day the
mucosa of mouth appeaved slightly red. On the
next day the following changes were observed:
the lower lip appeared slightly swollen and the
skin red ; the muzzle definitely red (white-faced
animal) ; the apical portion of tongue reddened a
few of the papillae dark red ; the borders of the lip
appeared reddened and some of the conical papillae
(especially at the angle of the mouth) cnlarged,
their tips red and in a few the tips greyish-yellow ;
excoriations of the mucosa was noted on ventral
aspect of apical portion of tongue and on the inner
surface of the lower lip; in the vicinity of these
cxcoriations numerous petechiae observed. Similar
petechiae observed in the groove between the
dental pad and upper lip. Lachrymation was
observed from both eyes. After 5 days the lesions
uradually disappcared.

Note.—On 19.3.33 this animal was also inoculated
with the avirclent blood from case I, at Onlangs.

No reaction.

Note. -On 19.3.33 this animal inoculated with 5 ¢.c
blood ex sheep No. 5 [vide experiment 1 («)], and
although no definite reaction was observed, it is
more than likely that this animal was immunised
as the blood was virulent.

No reaction.
Note.—This animal was inoculated on 19.3.33 as
calf No. 5245.

Temperature rose to 103 -4° on third day and remained
at thislevelfor 6 days. No other lesions developed.

Summary of Results.

1. (lalves.—Sixteen calves were used in this series of experiments, with the

following results :

(a) Four out of the five calves which had received an intranasal injection
of mixture of hlood, urine, emulsified necrotic tissue, and milk from
the three sick cows reacted. The nature of the reactions were similar
in each case and were like those noted in calves which reacted to a
subcutaneous or intravenous inoculation of blood containing wvirus.
This method of infection was subsequently tested out in sheep, and
it was possible to set up a reaction by an intranasal injection of virus
containing material [vide experiment 10 (¢)].
(b) Blood collected from one of the above calves (No. 5) proved to be
virulent since reactions were provoked in sheep and calves.

(¢) Calves 11, 12, 13, and 14 reacted to the virus after it had heen passed
through a sheep. The observations, however, were curtailed, as the
experiments at Welgezegend had to be stopped.

(d) Calves 5206 and 5263 reacted after inoculation with blood from sheep
37265. The lesions observed in the buccal and nasal cavities of calf
5263 were like those seen in typical natural cattle cases, but of a
comparatively mild character. Calf 5204 developed a slight tempera-

ture.
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11. Sheep.—Six sheep were inoculated with this virus, and in all typical blue-
tongue reactions were observed. Four of these animals died.

IEL. Immunity Tests.—Calves 5245 and 5251, which were previously used in
experiments 1 (a) did not react.

ExpEriMENTS 1 (€).

Table to indicate the transmission ewperiments undertaken with
virus recovered from an affected ox.

Sheep 12
R
Sheep 13

R
Sheep 14

R heep 37280
R

Sheep 15 Sheep 16. -
R« R

heep 37373
R

. Sheep 37384
R

__Sheep 37328 .___|
R ¥ Sheep 37267

SICK OX, — | R o

(Welgezegend). Sheep 35512

Neg.

Sheep 35779
Neg.

Sheep 35797
Neg.

Sheep 35774
Neg.

Sheep 35551
Doubt. React.

acr Shaep

— Sheep 37293‘|
R »l¢

N.B.— R=Reaction.
Rrs=Reaction terminating in death.
Neg.=No Reaction.
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Table 1 (c).

Experiments with Welgezegend Virus—From an affected ox.

No. of Date of Inoculation and Result
Animal. Origin of Virus. esult.
Sheep No. 12 | 22.3.33, 2-5 c.c. fresh blood | Fatal acutc reaction. I.P.—3 days. Died on 13th
ex sick ox, subcutancously day.
Shecp No. 13 . . Acute reaction and recovery. I1.P.—3 days.
Shecp NO' 1‘4 3 bEd E2 ”” EEd EEd
Sheep No. 15 ” v, Fatal peracutc reaction. I1.P.—3 days. Died on 8th
day.
Sheep No. | 26.4.33, 2-5 c.c. partially | Fatalsubacutcreaction. I.P.—3days. Diedon 16th
37328 decomposed blood ex sick day. In the last stages extensive subcutancous
ox, intraven. oedema noted (c.f. dikkop horsesickness).
Note.—Blood kept for 35 days
at O.R.T. and no preserva-
tive added
Sheep No. ' v | Fatal peracute reaction. IL.P.—2 days. Died on 7th
37293 day.
Sheep No. | 30.3.33, 5 c.c. fresh blood ex | Fatal acute reaction. I.P.—5 days. Died on 12th
16 shcep No. 15, subcu- day. In the last stages marked discharge of
taneously serous material and froth through nostrils (c.f.
dunkop horsesickness).
Shecp No. | 10.5.33, L c.c. blood cx sheep | Fatal acutc reaction. I.P.—5 days. Died on 12th
37267 No. 37328, subcut. day.
Note.—Blood collected on 9th
day, preserved in O.G.C.
and kept in cold storage
Shecp No. ) . Tairly mild acute reaction and recovery. LP.—
37384 7 days.
Immunity Test.—27th day, 1 c.c. virulent blood ex
sheep Novo.—No reaction.
Sheep No. | 2.5.33, 5 c.c. fresh defibri- | No reaetion.
35512 (B. nated blood ex sheep No.
T.V. sheep) 37293, subcut.
Note.—Blood collected on 9th
day
Sheep — No. » » s
35779 (B.
T.V. shecp)
Sheep No. . » . »
35797 (B.
T.V. sheep)
Sheep  No. ” - noom
35774 (B.
T.V. sheep)
Sheep No. . ” Mild acute reaction and recovery. I.P.—4 days.
35551 (B. Slight swelling and injection of buccal mucosa only
T.V. sheep) symptoms noted.
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Table 1 (¢)—(contd.).

No. of Date of Inoculation and Result
Apinal. Origin of Virus. e
Sheep No. | 2.5.33, 5 c.c. fresh defibri- | Watal acute reaction. I.P.—6 days. Died on 12th
37207 nated blood ex sheep No. day.
37293, subcut.
Note.—Blood collected on 9th
day
Sheep No. . - Fatal acute rcaction. I.P.—6 days. Died on [4th
37297 day.
Sheep No. . . Subacute reaction and recovery. I.P.—3 days.
37274
Sheep ~ No. » » » » ” »
37464
Sheep  No. ” ” ” , ” »
37367
Sheep No. | 26.4.33, 5 c.c. blood cx sheep | Acute reaction. LP.,—7 days. After the 13th day
37280 No. 16 tempera ture rose again and complication of broncho-
Note—Blood collected on 8th pneumonia developed. Animal ultimately died
day, preserved in O0.G.C. from this. The broncho-pneumonia apparently a
and kept at O.R. tem- condition per se.
perature for 18 days
Sheep No. - - Subacute reaction and recovery. I.P.—6 days.
37373

Calf No. 5292

Calf No. 5308

17 .5.33, 20 c.c. fresh blood ex
sheep No. 37267, intra-
venously

Immunity Test.—On 27th day 1 c.c. virulent blue-
tongue blood ex sheep Novo—No reaction de-
veloped.

On the 3rd day temperature rose to 105-2° C., and
after that an irregular temperature was observed
with increases to 104° C. On the 4th day excori-
ated areas were noticed on the mucosa. of the upper
and lower lips and localised hyperaemic areas
noted on the rugae of the hard palate. On the
6th day lesions on lips showed dcfinite signs of
healing and were practically completely healed
on the 12th day.

Irregular temperature no definite elevation. On the
3rd day a slight amount of foam was noticed in
the mouth, and on the left side of the lower lip a
small area was noted, the mucous membrane of
which appeared necrotic, this area was -5 by :3 em.
in size. Several hyperaemic areas were present on
the rugae of the hard palate. Small excoriations
were seen on the mucous membrance of the nostril
close to the borders. On the 5th day several new
superficial necrotic lesions were observed on the
mucous membrane of the upper and lower lips
and the hypcraemic areas on the hard palate
appeared more extensive. By the 12th day the
lesions appeared practically healed out.
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Table 1 (¢)—(contd.).

No. of Date of Inoculation and

Animal. Origin of Virus. Result.

Calf No. 5407 | 17.5.33, 20 c.c. fresh blopd | Rise of temperature on 3rd day and remained at

ex sheep No. 37267, intra- 104° for 24 hours. On the 3rd day the lower lip
venously appeared distinetly swollen and protruded slightly.
The gums of the incisors appeared reddened and on
the inside of the lower lip two fairly extensive
areas (18 by 2 cm.) were present, the borders of
these lesions had a distinet red zone (ride plate
(xvii}. Similar lesions appearcd on other sites of
the lower lip and also on the upper lip during the
course of the next few days. Hyperaemic areas
were also observed on the hard palate. On the
12th day the lesions were practically healed out.

Summary of Results.
1. Sheep:—

(a) Fifteen sheep were inoculated with this strain, and all developed typical
bluetongue reactions.

(D) Seven died.

2. (Calves.—Three calves reacted to the virus after it had heen passed through
two generations of sheep. The lesions were again very similar in all cases
and like those noted in other experiments.

3. Immunity : —

(@) Two sheep which recovered from this cattle virus were inoculated with
virulent bleutongue virus recovered from a sheep and were found to
be immune.

(b) Five bluetongue vaccine sheep were inoculated and four proved to be
completely immune, whilst one showed a slight reaction.

(2) ExreErIMENTS WITH KRrOMDRrAsAT VIRUS.

Description of the Outbrealk.
One animal became affected in this herd.

History.—The owner noticed a sudden reduction in the milk yield of the
affected cow and at the same time observed a somewhat lame and stiff gait.
On the next day marked salivation developed. Sores were discovered on the
bucmlhmuco‘sa‘. Foot and mouth disease was suspected and the case reported
as such.

The (lase.—A mature Friesland cow in poor condition.

The cow was first examined on 18th March, 1933. It was found standing
with the back arched and head hanging down. [t would not feed and rumina-
tion was in abeyance. There was fairly marked salivation and a profuse nasal
discharge. This discharge was mucoid in nature. The muzzle was hot, dry,
and very red. In places, especially towards the upper lip, the epidermis
appeared necrosed. The temperature was elevated (104:5°, morning).
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Fairly extensive superficial necrotic lesions were present on the dental
pad, borders of the lips, and on the ventral aspect of the tongue. These areas
were covered with a yellowish material.

The animal was distinctly lame, and the limbs in the region of the fetlocks
swollen. The skin, particularly on the plantar aspect of the digit, was red
and a small amount of partly dried exudative material on the surface. The
teats were all very red, hot, painful, and covered with a thin tough scab.

This cow was kept under very close observation. About four days later
the mouth lesions showed distincet signs of healing, but now an extensive
dermatitis developed. A distinet reddening of the unpigmented portions was
first seen, and a serous material appeared on the surface. At this stage the
skin was distinctly sensitive to the sun, and the cow was usually found shelter-
ing in the shade. Subsequently hard crusts and scabs formed on practically
the entire skin. The animal was now in a pitiful condition and was frequently
struck with blow flies, especially round the mouth and in the flanks.

Hard and thick scabs formed on the teats. The scabs on the teats, muzzle,
and the skin subsequently peeled off.

The owner was greatly concerned with the condition of his heast and very
carefully nursed it. There is no douht that if it had not been for this care, the
animal would have died. She ultimately made a complete recovery.

A sample of blood was collected on 20th March and the following experi-
ments undertaken:—

. Sheep 16
R (?)

|~ Sheep 17
R -Sheep 37454-

R 9«

. Sheep 18

R .Sheep 37679 -

R bzc

SICK COW |__Sheep 19
Em— R

Kromdraai

—Sheep 37302
R

L Sheee 37452
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No. of
Animal.

Sheep No. 16

Date of Tnocalation and
Souree of Virus,

22.3.33, 5 e.c. blond ox cow at
Kromdrual subcutanenisly.

of ulveerine added as pre-
servative
Sheep No, 17 . -
Sheep Na, 18 e n
Sheep Nu. 19 . .
Sheep Noo VE.5.33, 2 ce. blond ex cow
37302 Rromdraai, intravennusly
Note, —Kyual  quantity  of
alvaering added amnd stored
at O.R. temperature for A7
days
Sheep Nu. | i Vs
37452
f
|
Sheep No.  £.5.33, 5 v.o, bloed ex sheep
37454 | No. L8
Noleo - Blood eollected on Gth
day, preserved in (RGO
aned stored at (LER.T. for 39
days
Sheep No. " o
3T
Sheep No. ‘ 76.5.33, 1 c.e, fresh blood ex
37810 sheep Nu, 37454, suben-
' tancously
Note . —RBlood  eollected  on
Toth day
Sheep No. . - "
37691 |
Sheep No. | - N
26519 (D

TV sheep)

EOCK, AN T, B, QUINLAN,

Talle 2.

Erperivieots with Kromerooi Vives.

Note, -About cqual quantity |

Patal peravute reaction.

Resnult,

Fairly mild and snmewhat delaved reaction, 11—
9 days.

Fairly mild acute reaction and recovery.  LIW -5
days,

Iairly mild acute veaetion and eecovery. LDP. 6
days.

Acute reaction and recovery,  1LP.—A4 dava.

Tatal subacute reaction, LP.—9 days, Dicd on

22nd,

Note, -Tu the later stages o murked discharge of
ingesty throurh the nose {ef, aimilar condition
10 hovsesickness),

Fatal acute reaction. [.P.—9 days. Tded on T-ith
tlay.

Note.—A marked discharee of muens through the
uostrils in the later staves and o marked ocdema of
the olottis dlagnosed at pan, (#2fe appendix B),

I.T THed on 9th

4 daves.
day.

Subseute fatal bluctongne reaction, LT 7 days.
Tred on 17th day.

Notp.—On the [2th day o marcked discharge of mucus
from  mnostrils,  subsequently  eomphieation  of
hroneho-pneumaonia develnped, probably asa reanlt

of agpiraticn of foml.

Tatal peracute reaction. ILIP—7 days. [n  cr-
Ereants on 12th day and destroyed,
IPatal peracule ceaction. LP.- G days. Dhed on

INth day.

- Note.—Temperature never very hizh,

No reaction.
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Table 2—(contd.).

No. of Date of Inoculation and
Animal. Source of Virus. Result.

Sheep No. | 76.5.33, 1 ¢ c. fresh blood ex | No reaction.
36538 (B. sheep No. 37454, subcu-
T.V. sheep) taneously.

Note—Blood  collected  on

| 1o day

Sheep No.

36680 (B " N 7
T.V. sheep)

Sheep No. ’e " » »
36870 (B.
T.V. shecp)

Sheep No. » » » »
36862 (1.

T.V. sheep)

Summary of Results.

In Sheep:—

(@) Ten susceptible sheep were inoculated with this cattle virus and all
reacted.

(1) In the first generation two out of six sheep inoculated died. In sub-
sequent generations four sheep were inoculated and all died.

(¢) TFive bhluetongue vaccinated sheep were inoculated with this strain
and all were found to be completely immune.

(3) ExpeEriMENTs WiTH Dariine CatthE VIrus.
Description of the Outbrealk.

Only one animal, a hlack Triesland heifer, hecame affected in this out-
hreak. The heifer was first noticed to become lame: later salivation was

observed. Sores were discovered in the mouth and the case reported as foot
and mouth disease.

The Case.—The animal was examined on 12th April, 1933. Temperature:
106° (at 5 p.m.).

It was distinctly stiff and the lower portion of all four limbs somewhat
swollen. A slight amount of salivation was observed. Superficial necrotic
lesions were present on the dental pad, lips, and ventral surface of the tongue.
The e¢onical papillae were enlarged and their tips dirty grev in colour.
Hyperaemia was masked by the natural pigmentation.
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. A sample of blood was collected and the following experiments under-
taken : —

Table to indicate the transmission experiments with Darling cattle virus.

—She 37
n
SICK HEIFER
Darling, Standerton
+»—She
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Table 3.
Experiments with Darling Virus.
No. of Date of Inoculation and
Animal. Source ot Virus. Result.
Sheep  No. | 6.5.33, 5 c.c. blood ex cow | Subacute reaction and recovery. I.P.—4 days.
37680 Darling, intravenously Immunity Test.—On 30.5.33, i.e. 24th day, 1 c.c.
Note.—Blood collected on virulent bluetongue blood ex sheet Novo—no
12.4.33, preserved in equal reaction observed.
quantity of glycerine and
stored at O.R. temperature
Sheep No. ’ s Fatal subacute reaction. I.P.—4 days. Died on
37165 18th day.
Sheep No. | 16.5.33, 1 c.c. ifresh blood | Fatal acute reaction. I.P.—4 days. Died on 1lth
37768 ex sheep No. 37680, sub- y.
cutaneously Note.—Extensive subcutaneous oedema and torticollis
Note.—Blood collected on in later stages.
10th day
Sheep No. s 's Acute reaction and recovery. I.P.—8 days.
37843 Immunity Test.—Tested as sheep No. 37680 and no
reaction observed.
Sheep No. . 5 No reaction.
36622 (B.
T.V. sheep)
Sheep No. s s » 2
36636 (B.
T.V. sheep)
Sheep No. 99 I I 2
36822  (B.
T.V. sheep)
Sheep No. I I 9 2
36870 (B.
T.V. sheep)
Sheep ) NO' 2 2 ” ”
36904 (B.
'T.V. sheep)

3

Summary of Results.

1. In Sheep.—Four normal sheep were inoculated with blood from this heifer
and all developed typical bluetongue reactions. Two animals died.
2. Immunity : —
(@) Two recovered sheep were immune to a virulent bluetongue virus
recovered from a sheep.

(b) Five bluetongue vaccine sheep which were inoculated with this cattle
virus and were found to be completely resistant.

4. ExPERIMENTS WITH KErANDsSLAAGTE CATTLE VIRUS.
Description of the Outbreal.

History.—Only one animal became affected in this herd. According to the
owner, this heifer suddenly developed an illness on 23rd April. He observed
a blood-stained mucous discharge from the nose. The lower portion of the
head appeared swollen, and the hind limbs, from the hocks to the claws, were
also swollen. On these parts superficial skin lesions were observed, from which
a serous exudate escaped, and which later actually bled. The case was reported
as an unknown disease, with strong suspicion of foot and mouth disease.
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The Case.—The animal,
on 25th April.
i abeyauce.
observed,
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] an 18-months-old Friesland heifer, was examined
It appeared slightly dull and did not feed. Rumination was
The temperature was clevated (105-8°). Slight salivation was

and there was a marked nasal discharge. The discharge was slightly
blood-stained aud contained a few small preces of coagulated blood.

Numerous dark red spots and areag (petechine and ecchymosis) were seent
on the injected mucosa of the nasal cavities, inner surfaces of the lips, cheeks,

and tongue (particularly

on the ventral surface of the apex). There was a

slight w atery discharge from both eyes, and numerous petechiae and ecchymoses
were present in the niucosa.

The gum at the roots of the incisor teeth appceared excoriated and covered

with dark grey coloured material.

The underiving tissues bled easily. The

hard palate appeared somewhat swollen, excoriations in the suleci, and the

rugae markedly injected.
extensive,

The superficial necrotic process in the sulei was most

and practically the entire palate was involved.

The vagina was markedly swollen and the mucosa reddened with numerous

petechiae and ecchymoses.
on the side of the vagina,

A fairly extensive, bleceding skin lesion was present
The hind limbs were swollen and a number of skin

icsions similar to that near to the vagina were present.

Bloodsmears were examined, but no organisms werc seen.

The heifer died that same night.

Unfortunately, a post-mortem examina-

tion was impossible. A sample of blood was taken, and the following experi-
ments undertaken:—

Blood-sick heifer,
Elandslaagte

Sheep 37426
R

__ Sheep 37335
R

Table 4.

Experiments with Elandslaagte Virus.

No. of

Date of Tnoculation and

Animal. Source of Virus. Result.
Sheep No. | 26.4.33, 5 c.c. defibrinated | Subacute reaction and recovery. I.P.—4 days.
37335 blood ex heifer, Elands- | Immunity Test.—On 22.5.33, i.c. 27th day, 1 c.c.

Sheep No.

37426

laagte
Note.—Blood collected on
25.4.33

virulent bluetongue blood ex sheep Novo, sub-
subcutaneously. No reaction.

Fatal subacute reaction. LP.—7 days. In ex-
tremis on 18th day and destroyed. In the later
stages extensive subeutancous oedema and marked
oedema of the tongue which protruded prominently.
Also discharge ingesta through nostrils.

Summary of Results.

1. In Sheep.—Two sheep were inoculated with blood from this case, and both
developed severe bluetongue reactions. The one animal was destroyed
extremis.

2. Immunity.—The sbeep which recovered from the above reaction proved to
be immune to Novo sheep strain of virulent bluetongue.
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(6) ExperRIMENTS WITH Novo CATTLE VIRUS.
Description of the Outbreak.

History.—The disease made its appearance in a herd of Friesland milking
cows on the above farm. In all five cases were observed. The owner suspected
foot and mouth disease. The outhreak was first investigated by C. C. Wessels,
Government Veterinary Officer. The usual description of the disease was given,
viz., stiffness, followed by marked salivation, sores in the mouth, and later
the teat and skin lesions.

Description of (lases.—The aflected cows were again examined on 26.4.33,
and most were now in a stage of recovery. The lesions noted in two of the
cases deserve special mention. In one of these, the epidermis on a small
unpigmented portion of the skin of the upper flank was peeling off (vide
Fig. 12). The owner was very definite that this condition of the skin was
associated with this stomatitic disease. evidence of which was still seen on
the veuntral surface of the tongue, where the mucosa along the frenum linguae
was thickened and covered with a scab (vide 1ig. 6). There appears to he
little doubt that the dermatitis observed in this disease developed in this
case, and the lesion was confined to a fairly small unpiginented portion of
skin.

In the other case well-marked lesions were still present on the ventral
surface of the tongue. The mucosa was thickened and covered with a tairly
tough bhrown coloured deposit (vide Ifig. 7). The epidermis of thinner portions
of the skin, e.g. at the root of the tail, was peeling off (vide Fig. 8). Hard
scahs were still adherent to the teats. A sample of blood was taken from this
case, and the following transmission experiments were undertaken:-—

Table to indicate the transmission experiments with Novo cattle virus.

o A
M1

Sheoan nn the Farm

SICK COW |

Novo, Wepener
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Table 5.
Eaxpertments with Novo Cattle Virus.
No. of Date of Inoculation and Result
Animal. Source of Virus. LesuiL.
Sheep A...... | 26.4.33, 5 c.c. fresh blood ex | Fatal acute reaction. Died on 10th day.
cow Novo Note.—This animal was kindly provided by the owner
and left on the farm. BMr. C. C. Wessels examined
the animal after the onset of the reaction.
Sheep B..... 5y 4 Acute reaction and recovery.
Sheep No. | 27.4.33, 10 c.c. defibrinated | Acute reaction and recovered. I1.P.—I10 days.
37303 blood ex cow Novo, intra- | Nofe.—Somewhat delayed reaction.
venously Imanunity—On 22.5.33, i.e. 26th day, 1 c.c. virulent
bluetongue blood ex sheep at Novo—no reaction
observed.
Sheep No. 2 » Subacute reaction and recovered. I[.P.—2 days.
37428 Immunity—Tested as sheep No. 37303, and mno
reaction observed.
I

Swmmary of Results.

In Sheep.—Four sheep were inoculated with blood from one of the Novo
cattle cases and all reacted. One died.

Immunity—Two of the above sheep were inoculated with bluetongue virus
recovered from a sheep on this farm and were found to be immune.

(6) ExperiMENTS wITH MonNTAGUE Carrre VIRUS.

Description of the Outbreak.

Only one case was observed in this herd, and the owner suspected foot and

mouth disease.

The affected animal was a dry shorthorn cow. The typical

stiffness was seen in the early stages, and subsequently mouth lesions and a
swelling of the lower parts of the limbs were observed. The animal was
examined on 26th of April, i.e. 12 days after the first symptoms had appeared.
The mouth lesions were found to he practically healed, but evidence of the
necrosis on the ventral surface of the tongue was still present. The mucosa
along the frenum linguae appeared thickened, somewhat folded and covered
with a hrown coloured deposit. The epidermis of portions of the skin, e.g.
at the root of the tail, was peeling off. No teat lesions were observed in this
calsie. Blood was collected, and the following transmission experiments under-
taken : —

The Transmission Experiments with Montague Catile Virus.

Sheep 37174
—R.

Sick cow,
Montague, Smithfield

_ Sheep 37229
R.
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Table 6.

Experiments with Montague Virus.

No. of Date of Inoculation and

Animal. Source of Virus. Result.

Sheep No. | 28.4.33, 10 c.c. blood ex cow. | Subacute reaction and recovery. I.P.—5 days.

37174 Montague Immunity Test.—On 22.5,33, i.e. 26th day, 1 c.c.
Note—Blood collected on virulent bluetongue blood ex sheep Novo, sub-
26.4.33 only defibrinated cutaneously. No reaction observed.
Sheep No. e » Subacute reaction and recovery. I.P.—5 days.
37229 Immunity Test—Samo as with sheep No. 37174. No

reaction observed.

Swmmary of Results.

Two sheep were inoculated with this strain, and both reacted and sub-
sequently proved to he immune to bluetongue virus recovered from a sheep.

(7) ExrerimeEnts wIiTH Oxnaxes Cariie VIRUs.
History of the Outbreaks.

Three animals of a nondescript type were affected in this herd.

According to the owner the first case was observed on 4th of April. This
animal suddenly became ill; she showed no inclination to feed and slight
stiffness was observed. On the next day another case was discovered. By the
7th both animals salivated and sores were discovered in the mouths and teats.
One of the affected cows died on the 8th. The occurrence of this unknown
disease caused anxiety in the neighbourhood and a virulent form of foot and
mouth disease was suspected.

(Ti‘he herd was inspected on 10th Apri, 1933, and the following cases were
found : —

Case No. 1.—A red and white shorthorn cow in poor condition, about 8
years old, in milk. The cow was found lying down. When forced to rise it only
stood for a few minutes. The feet were apparently very painful, and the
animal could not support itself when one foot was raised for examination.

The temperature was only slightly elevated (103-8° at 4 p.m.). Foaming at
the mouth was observed. The muxzle was very red and partly covered with a
brown scab which was firmly adherent to the underlying tissues. Similar
lesions were present at the opening of the nostrils, which were also encursted
with partially dessicated mucus. The lips were swollen and along the borders
covered with a yellowish deposit. The conical papillae, especially at the com-
missures of the mouth, appeared swollen and their tips were necrotic. Exten-
sive mecrotic lesions were present on the dental pad, in the groove between
the upper lips and dental pad, and ou the gums along the posterior aspect
of the incissor teeth. The tongne was swollen and red, the mucosa of the
ventral surface was excoriated. All the teats similarly excoriated and covered
with a thin, tough scab. The lower part of all four feet from above the
fetlock to the claws were swollen and the skin, especially on the plantar surface,
red, hot, and painful.

Pathological-anatomical changes noted in this animal :—

(1) Necrosis of the epithelium of the muzzle, external nares, dental
pad, upper and lower lips, gums, ventral aspect of the tongue.

(2) Diffuse superficial necrosis of the epidermis of teats.
(3) Acute dermatitis (stadium rubosa) of the skin of the digits.
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Blood was taken from this animal, but as indicated on the following table
the presence of bluetongue virus could not be established in the series of

transmission experiments:-—

Table to indicate transmission experiments undertaken with suspected
virulent material, case 1, Onlangs.

—— Calf 5206
Neg.

Calf 5263
Neg.

Sheep 35530
Neg.

Sheep 35515
Neg.

Sheep 35550
Neg.

Sheep 35778
Neg.

SICK COW. Case 1. |

Blue-T]ongue Vacc.

Onlangs, Frankfort.

Sheep 37069
Neg.

Sheep 37081
Neg.

Sheep 37078
Neg. Sheep 37319

Neg.
|. Sheep 37070 —-| (  Peritonitis)
Temperature
sheep 37430
Neg.
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Experiments wilh

Table 7 (a).

IN CATTLE.

Onlangs Virus, case 1.

No. of

Animal.

Reaction Tests.

Immunity Tests,

Date of
Inoculation and
Sourece of Virus.

Result.

Date of
Test and
Sourec of Virus.

Result.

" No. 5206

Calf No. 5263

Shecp No.
355300 (B,
T.V. shecp)

Sheep No.

35515 (B.
T.V. sheep)

Sheep No.
35550 (B.
T.V. sheep)

Sheep No.
35778 (B.
T.V. sheep)

Sheep No.
37069
Shecp No.
37081
Sheep No.
37078
Sheep No.
37070
Sheep No.
37319
Shecep No.
37430

19.4.33, & c.c.
blood ex case (i),
Onlangs, subcut.
Note. —=blood in O.
G.(". and stored for
14 days at O.R.T.

»

19.4.33, 1 c.c.

blood of case (i),
Onlangs,  subcu-
tancously

26.4.33,5 c.c. blood

ex sheep No. 37070
subcut.
Note.—blood col-

lected on 7th day
when a slight rise
in temperature was
noted

No reaction

No reaction. (Vague
temperature ap-
parently of no sig-
nificance)

No symptoms of
blnctongue. (Rise
in temperature and
animal died on 4th

day)
Noreaction. (Vague
temperature, but
no other symp-
{toms)
No  reaction  (?),

slight rise in tem-
perature on 6th
and 7th days
No symptoms of
bluetongue. On
11th day rise in
temperature and
died same day.
Cause of death per-
foration peritonitis
(vide appendix C)

No reaction

£.5.33, 10  c.c.
blood ex sheep No.
37265 subcut.

(Welgercgend cat-
tle virus)

23

10.5.33, 1 c.c. viru-
lent B.T.V. blood
ex shecp Novo

10.5.33, as sheep
No. 37069

22.5.33,1c.c. viru-
lent. B.T. blood
ex sheep Novo

[Vide

Reaction.
expt. 1 (e}].

Subacute reaetion,
LP.—4 days.

Iratal  acute re-
action. IL.P.—4
days. Died on
15th day.
Acute reaction. I,
P.—6 days.

Subacute reaction.
[.P.—6 days.
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Summary of Results.

It was impossible to demonstrate the presence of virus in blood taken from
this case. That the sheep were susceptible is proved by the reactions brought
about by Novo sheep virus.

In several amimals vague rises in temperature was recorded, but appa-

rently this was of no significance, since blood taken from one such case was
tested on sheep and found to be avirulent.

Case No. 2.—This was a more recent case and this heifer was first noticed
to be ill on 9th April. The lesions were mild when compared to those seen in
Case No. 1. The necrotic lesions were confined to a fairly small ar~~ of the
dental pad, and only a few papillae showed pathological changes. 1e tem-
perature was somewhat elevated (104-6°). A sample of blood was couected on
the 10th and the following experiments undertaken:—

Table to indicate the transmission experiments with cattle virus recovered
from case 2, Onlangs.

__Sheep 37730
R.

| Sheep 37861
R.

_Sheep 37678
R.

— Sheep 36631
Neg.

—Sheep 36674
Neg.

_ Sheep 36852
Neg.

Sick heifer, case 2,
Onlangs, Frankfort

|

Bluetongue Vacc. Sheep

l, Sheep 36853
Neg.

IlSheep 36918
Neg.

__Sheep 37405
R.
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Table 7 (b).

Reaction Tests.

Immunity Tests.

No. of o
Animal. Date of Date of
Inoculation and Result. Test and Result.
Source of Virus. Source of Virus.
Sheep No. | 6.5.33, 5 c.c. blood | Acute reaction. I. | 30.5.33,1c.c.viru- | Very doubtful re-
37678 ex cattle, case (ii), | P.—3 days lent  bluetongue | action, i.e. slight
Onlaugs, intra- blood ex sheep rise in tempera-
venously Novo subcutane- | ture and slight in-
Note.—Blood pre- ously jection of buccal
served in 0.G.C. mucosa.
and stored for 27
days
Sheep No. - Fairly mild acute ' No reaction.
37405 reaction. I.P.—5
days
Sheep No. | 716.5.33, 1 c.c.fresh | Fairly mild acute | 9.6.33, 1 c.c. viru- v
37730 blood exsheep No. | reaction. I.P—7 | lent bluetongue
37678 subcutane- | days blood ex sheep
ously Novo, subcutane-
ously
Sheep No. N Subacute reaction. ,, »
37861 LP.—b days
Sheep No. - No reaction — —
36631 (B.
T.V. sheep)
Sheep No. ' » - -
36674 (B.
T.V. sheep)
Sheep No. - . — —
36852 (B.
T.V. sheep)
Sheep No. ,, 3 — -
36853 (B.
T.V. sheep)
Sheep No. »» » - —
36918 (B.
T.V. sheep)

Summary of Results.

1. In Sheep.—Four susceptible sheep were inoculated with blood collected from
this case (case 2) and all developed typical reactions.

2. Immunity : —

(a) Five bluetongue vaccine sheep were immune to this cattle virus.

(b) The four sheep which had recovered from the reactions produced by
the cattle virus were tested with virulent bluetongue virus recovered
In one animal a very doubtful

from a sheep and three were immune.

reaction resulted.
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(8) EXPERIMENTS WITH SWARTLAND VIRUS.
Description of Cases.

On the 11th May, 1933, the herd of 275 mixed cattle on this farm was
examined and 25 animals were found affected with a disease of which the
following 1s a description: ‘‘The animal stands dull and listless with the
liead hanging and the ears drooping. The feet are somewhat bhunched together.
There is marked lachrymation and profuse salivation, the saliva hanging in
strings from the lips. There is a discharge of thick mucus from the nose.

The breath is extremely foetid. The borders of the lips are excoriated and
covered with a dlphthelltl(, deposit. The frenum linguae is ulcerated and
“covered with a diptheritic deposit. In most cases a similar lesion extends
along the lateral portion of the fixed part of the tongue; the lesion is most
extensive. In one case the whole dorsum of the tongue was necrotic and
nasled off when handled. The palate in some cases also showed similar lesions,

ich, k r, were less extensive.

The ftoot lesion was very similar in each case. It begins as an acute
coronitis especially towards the anterior part of the cleft. It then extends
around the coromet and through the interdigital space, and appears to be
particularly acute on the bulbs of the heel. No very recent lesions were found
m the various cases. The skin above the coronet was found to be in a state
of dry necrosis. The necrotic skin was firmly adherent to the underlying
tissues from which it was difficult to remove, leaving a bleeding surface.”

Blood was collected from two of these cases, and the following trans-
mission experiments undertaken :—
__Sheep 36533
Neg.

Swartland cattle,
case 1

~—Sheep 36541

Neg.

___Sheep 36878
Neg.

Swartland cattle,
case 2 __Sheep 36814

Neg.

" _Sheep 36929
Neg.

1 _Sheep 36901
Neg.
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Table 8.

Experiments with Swartland Virus.

No. of ‘ Date ot Immunity Test : ‘
0. O Inoculation and Result. Date and Origin Result.
Animal. | - =y e
Origin of Virus. of Virus. {
Sheep No. | 12.5.33,5 c.c. defi- No reaction 30.5.33,1 c.c. bl()()d‘ Acute reaction and
36533 brinated blood ex ex sheep No, 37331, | recovery. LP.—6
casc 1, Swartland ic. Welgezegend days.
cattle virus
Sheep  No. » » » | »
36541
Shecp No. | 27.5.33, 5 c.c. defi- » 19.6.33, 2 c.c. blood | Subacute reaction
36878 brinated blood ex exsheep No. 37328, | and recovery. LP.
case 2, Swartland ie. Welgezegend | —4 days.
Note.—Dblood stored cattle virus
in ice chest for 15
days.
Shecp No. " No reaction. (Slight . Mild reaction. LP.
36929 rise in temp. on —4 days.
12th day)
Sheep No. | 9.6.33, 2 c.c. blood s 6.7.33, 1 c.c. blood | Subacute reaction
36814 ex sheep No. 36929 ex bluctongue | and recovery. LP.
sheep Novo —6 days.
Sheep No. s s s Subacute reaction.
36901 1.P.—6 days.

blood

Summary of Results.

It was impossible to demonstrate the presence of an infective agent in the

of these cases.

to the fact that both were old cases.

(9) EXPERIMENTS WITH

A STRAIN OF Brvueroxcue VIRUS

The avirulence of the blood can probably be attributed

RECOVERED FROM A

SHEEP v 3 FieLp Ovtsreak ov TtHE Fary Novo, WEepExEr Districr.

History.—Sheep first noted ill on 24.4.33.

Deseription.—Examined

on 26.4.33.

A marked muco-haemorrhagic

dis-

charge from the nose was present and fairly extensive excoriations were noted
on the nose, lips, tongue, cheeks, and vulva. The huccal mucosa was markedly
injected.

A large sample of blood was taken from this animal and preserved in
0.G.C. mixture. This sample proved to be virulent, as will be seen in the
series of experiments given in Table 9. Virus contained in this sample was
used for testing the immunity of sheep which had recovered from the reactions
produced by eattle strains.

Noreg.—It will be noticed that a large number of sheep was inoculated

with this virus: many of these sheep were used as contacts and controls of
hatches of sheep used in the experiments with the cattle strains. Some of
these showed vague temperature reactions, and it hecame necessary to test

their immunity.
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Table 9—(contd.).

No. of Date of Tnoculation and Results
Animals. Source of Virus. OSults.
\
Sheep No. | 10.5.33, 1 c.c. blood ex sheep | Subacute reaction and recovery. I1.P.—5 days.
37088 Novo, subcutaneously
Note.—Blood collected on
26.4.33 and preserved in
0.G.C. and stored in re-
frigerator
Sheep No. v ' Fatal acute reaction. I.P.—8 days. Died on 14th
37089 day.
Sheep No. s v, Acute reaction and recovery. I1.P.-—7 days.
37090
Sheep No. | 22.5.33, 1 c.c. blood ex shecp | Mild acute reaction and recovery. I.P.—5 days
35520 (B. Novo Slight injection of mucus membrane of mouth
T.V. sheep) noted on 7th day.
Sheep No. s ’s No Reaction.
35533 (B.
T.V. sheep)
Sheep No. N N Abortive rcaction, ie. only a rise in temperature.
35801 (B. I.P.—5 days.
T.V. sheep)
Sheep No. 4 . No reaction,
35793  (B.
T.V. sheep)
Sheep  No. » . S
35799 (B.
T.V. sheep)
Sheep No. | 6.6.33, 1 c.o. blood ex sheep | Subacute reaction and recovery. I.P.—6 days.
36901 Novo Immunity.—(On 22.7.33 2 c.c. blood ex sheep No.
36812, i.e. Kromdraai cattle virus), subcutaneously
and no reactions.
Sheep No. . ., Subacute reaction. I.P.—6 days.
36814

Immunity.—Same as sheep No. 37901 and no reaction.

Summary of Results.

(1y In Sheep.—Highteen normal sheep were inoculated with this strain of blue-

tongue virus recovered from a sheep.

All reacted and three died. The

reactions were typical and in all respects resembled those which resulted

ifrom the various cattle strains.

(2) Immunity:—

(a) Three of the sheep which recovered from the reactions produced by this
sheep strain received cattle virus (Welgezegend and Kromdraai strains)

)

and developed no reactions.

Five bluetongue vaccine sheep were tested with this virus.
immune,.

proved to be completely

Threc

in mild reaction

one a very

developed, i.e. slight injection of buccal mucosa and a rise in tem-

perature.

In the remaining sheep only a rise in temperature was

observed [abortive reaction(?)].
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MrsCELLANEOTS EXPERIMENTS.
Experiments 10.
(@) The Presence of DBluetongue Virus in Foetal Material.

Two ewes (Nos. 37691 and 37810) used in experiments 3 (Kromdraai

cattle virus) were found to be pregnant at post-mortem examination.

Material

was collected aseptically from these foetuses and the following experiments
umlertaken : —

Foetus 1 (from

sheep 37691, i.e.

Kromdraai cattle virus)

Foetus 2 (from Sheep 37810, i.e.
Kromdraai cattle virus)

Table 10 (a).

8
R

36812

! Sheep 36934
R

__Sheep 36779

Neg.

{_Sheep 36991

Neg.

To Indicate whether Foetal Material of Kwes Reacting to DBluetongue
contain Virus,

No. of
Animal.

Date of
Inoculation and
Source of Material.

Result.

|

i

Immunity
Determination.

Result.

Sheep  No.

36812

27.6.33, 1 c.c. fresh

foetal blood ex
sheep No. 37691,
subcut.

Fatal
action.
13th day

acute re-
Died on

Sheep  No.

36984

27.5.33, 1 c.c. fresh

foetal blood ex
sheep No. 37691,
subcut.

No reaction

17.6.33, 5 c.c. fresh
foetal blood, same
as used on 27.5.33,
subcut.

Note.~—Blood stored
in ice chest

Subacute reaction
and recovery

12.7.33, 5 c.c.
blood ex sheep No.
36812, subcut.

No reaction.

Sheep
36779

No.

27.5.33, 5 c.c.
saline emulsion of
heart and spleen
ex foetus sheep
No. 37810, subcut.

No reaction

17.6.33, 5 c.c.
saline of liver of
above foetus, sub-

Py

No reaction

6.7.33, 5 c.c. blood
ex sheep No. 36812
subcut.

Acute reaction.
(Destroyed on 6th
day for collection

| of path. material.
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Table 10 (a)—contd.

Date of .
No. of . | Immunity ‘
Animal. Inoculation a.nd Result. ‘ Determination. Result.
Source of Material. } |
' | |
: N
Sheep No. | 27.5.33, 5 c.c. | No reaction. ‘ !
36991 saline emulsion of |
heart and spleen ‘
ex foetus sheep
No. 37810, subcut.
17.6.33, 5 c.c. No reaction ‘ 6.7.33, 5 c.c. blood | Acute reaction with
saline emulsion of ex sheep No. | recovery.
liver of above 36812, subecut. ‘
foetus, subcut. ,

Summary of Iesults.

The blood of foetus 1 was active and contained virus.
set up a reaction in one of two sheep. One animal did 1
sequently when 5 c.c. of the same foetal blood was inoculatec
followed. Later this sheep was found to be immune to the
the blood of the mother of the foetus. Foetus 2 was appa

In this case 1 c.c.
ot react, but sub-
I a typical reaction
virus contained in
rently sterile. The

two sheep which were used for testing material from this foetus subsequently

reacted to virus contained in the blood of one of the dams.

(b)) The duration of the Infection in the DBlood of Sheep
Bluetongue Reaction.

Two sheep, Nos. 37464 and 37274, used in experiments
determining the above. Both of these animals developed

Recovering from a

1 (¢) were used for
typical bluetongue

reactions. At 14-day intervals blood was collected {rom these animals and
moculated into normal sheep. The following is a summary of the results:—
Sheep 37845
Reacted and
Immune
____Sheep 37207 Sheep 378¢ Sheep 36856
R e Reacted ar No Reaction
Immune and
not une
| Sheep 37207 Shee ““713 2mors
Virus (Welgezegend Str.) w Sligh \ction :
Recovered on 4th day
From
37712
SHEEP 37293 iction

L Sheep 37464
R

i—— Sheep 37367
R

L—Sheep 37264
R
Might Reac

Sheep 37684

Sheep 37894
Reacted and
Immune

! 14th Day.
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.nd Immune

not Immune

vur splmune

7880
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mune
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Table 10 (b).

To Determine the Duration of Infection in the Blood of Sheep Recovering
from a Bluetongue Reaction.

No. of Date of Date of
Anj;:nal Inoculation and Result. Immunity Test and Result.
. Source of Virus. Source of Virus.
Sheep No. | 16.56.33, 5 c.c. | Mild acute reaction || 9.6.33, 1 c.c. Novo | No reaction.
37845 blood ex sheep and recovery strain of B.T.
No. 37464 (14 days virus ex sheep
after infection)
eep  No. » » » 5
37896
Sheep N6. | 16.5.33,5 c.c.fresh | Subacute reaction v Mild acute reaction
37684 blood ex sheep No. | and recovery (i.e. rise in temper-
37367 (14 days ature and hyper-
after infection) aemia mucosa of
buccal cavity.
Sheep No. v 2 ’ No reaction.
37894
Sheep No. | 30.5.33, 5¢.c. fresh No reaction 19.6.33, 2 c.o. | Acute reaction and
36856 blood ex sheep No. blood ex sheep No. | recovery.
37464 (28 days 37464
after infection) Note.—Blood col-
lected on 7th day
Sheep No. i~ Somewhat delayed » No reaction.
36913 mild acute reaction
Sheep No. | 30.5.33, 5¢.c.fresh | Mild acute reaction || 79.6.33, 2 c.c. '
36784 blood ex sheep No. blood ex sheep No.
37367 (28 days 37367
after infection Note.—Blood col-
lected 7th day
after infection
Sheep No. ” No reaction I Fatal acute reac-
36976 tion. Killed in ez-
tremis on 15th
day..
Sheep No. | 13.6.33, 5 c.c. . 28.6.33, 10 c.c. | No definite clinical
37856 blood ex sheep No. Seitz filtrate = 2 | reaction. Animal
37464 (42 days c.c. whole bloodex | died on 9.7.32 and
after infection) sheep No. 36812. bluetongue  was
Note.— Kromdraai | not diagnosed at

cattle strain. p.m.

Sheep No. s - 28.6.33, 2 c.. | Slight acute reac-
37712 blood ex sheep No. tion.

36812 Note.—afebrile but
definite hyper-
aemia and excori-
ations.

— — — 18.7.33, 5 c.c. | No reaction.
blood ex sheep No.

36812
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Table 10 (b)—(contd.).

‘Date of Immunity

No. of Date of Inoculation
g - Result. Test and Result,
Animal. and Source of Virus. Source of Virus.
Sheep No. | 13.6.33, b5 c.c. No reaction 28.6.33, 2 c.c. | Mild acute reaction,
37880 blood ex sheep No. blood ex sheep No.
37367 36812
18.7.33, 5 c.c. | No reaction.
blood ex sheep No.
36812
Sheep No. | 13.6.33, 5 c.c. | No reaoctron. 28.6.33, 10 c.c. | No reaction.
37806 " blood ex sheep No. Seitz filtrate: 2
37367. c.c. blood ex sheep

No. 36812

.

18.7.33, 5 «c.c.

Fatal acute. reac-

whole blood - ex | action. Killed in
sheep No. 36812 extremis on 12th
day.

Swmmary of Results.

It will be noticed that—

(1) the virus recovered on the fourth day after infection from sheep

37293 (Experiment 1) set up severe reactions in five sheep, and two
died ;

(2) the blood of two of the recovered animals was still infective and

active on the fourteenth day after infection. In each case reactions
resulted in two sheep. Three of these. animals were immune-to the
strain of Novo sheep virus, but apparently the immunity in one
(sheep 37684) was weak, since this animal developed a mild reaction
to this sheep strain of bluetongue virus;

(3) on the twenty-eighth day the blood from the same two animals in

the same amounts was apparently less active since one of two inocu-
lated sheep developed only slight reactions. These two animals
proved to be immune to virus contained in a sample of blood taken
on the seventh day from the original donors. The two non-reactors
developed severe reactions to this sample of virus, and one died;

(4) Blood collected on the forty-second day failed to set up perceptible

reactions. These sheep were subsequently used for testing the activity
of Seitz filtered blood. No definite reactions were observed in sheep
37856 and 37806, i.e. those which received filtered material. Sheep
37856, however, dled but the cause of death was obscure. Sheep
37806 was agaln tested with the same sample of whole blood, and a
fatal acute reaction followed. Sheep 37712 and 37880, where the
immunity was in the first instance tested with unfiltered blood from
the same source, developed mild reactions, and subsequently were
immune to a larger dose of the same sample of virus material.

The above results indicate that—
(a) the blood of two of the sheep which were recovering from reactions

produced by the Welgezegend cattle strain of virus was still slightly
infective 28 days after the date of infection, but was definitely
mactive in subcutaneous doses of 5 c.c. on the forty-second day ;

(b) as far as the pathogenicity is concerned, the virus present in the

blood of these recovering animals became progresswely less active.
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() Ewxperimental Infection of Animals by means of Intranasal Iniection with
Virus-containing Material.

When experiments were commenced at Welgezegend, five calves were
mjected intranasally with material consisting of a mixture of blood, urine,
milk and emulsified necrotic tissue from three affected cows. This experi-
ment was undertaken with the express purpose of exciuding foot and mouth
disease. Iour out of these five calves developed definite reactions. The
infectivity with bluetongue virus in the blood of one of these calves was
established in the subsequent experiments [wvide Experiments 1 (b)].

In Experiment 1 (a) an attempt was made to confirm this method of
intranasal infection in sheep. Two animals were accordingly injected intra-
nasally with 5 c.c. blood from a reacting sheep. No reactions, however, became
percleptible. This experiment was repeated at Onderstepoort, with the following
results : —

Table 10 (c).

To Determine whether it is pussible to Infeet Sheep with an Intranasal
Injection of Virus-containing Material.

No. of Date ~f Tnfection ” Date of Tmmunity
0- 0 ae ture of Result. ’ Test and Source Result.
Infective Material. of Material.

| |

Animal.

Shecp No. | 7.7.33, intranasal | Peracute fatal re- H — —

37801 injection of a mix- action. IL.P.—3
ture 25 c.c. blood, days. Died on
bile and emulsi- 10th day

fied necrotic buc-
cal muecosal ‘

serapings cx sheep

No. 33614, ie.

Kromdraai virus ‘

Sheep No. N No reaction 18.7.33, 2 c.c. | Acute reaction.
37879 saline emulsion of

spleen pulp ex

sheep No. 37801

Sheep No. | 7.7.33, intranasal »s 5 Fatal peracute re-
37762 injection of 20 c.c. action. ILP.—2
blood ex sheep No. days. Died on 8th
33614 day.
Sheep No. ’s 's = Fatal acute
37760 action. [.P.—4

days.  In mori-
bund conditicn on
11th day and de-
| ' stroyed.

Summary of Results.

One sheep (No. 37801) hecame infected and reacted after an intranasal
injetion of virus-containing material.

(d) Intramucosal Inoculetion of Virus-containing Material.

The pathological-anatomical changes seen in bluetongue clearly indicates
an epitheliotropic nature of the virus. Distinct changes (vide pathology) become
manifest in the mucous membranes.
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It was considered not unlikely that reactions on the buccal mucosa would
be provoked at the site of inoculation of virus-contuining material. The
following experiments were therefore arranged:—

Sheep 23812
R

This animal was inoculated
with virus, er Foetus 1, of
Sheep 37691 [vide Experiment
10 (a)].

- -Calf 5201
React.

i~ Sheep 36935
R.
L_Calf 52567
React.

Lo g78sT

Table 10 (d).

To Determine the Result of an Intramucosal Inoculation of Virus Material.

No. of
Animal.

Date, Method of
1noculation, and Ssurce
of Material.

Result.

Calf No. 5201

Calf No. 5257

8.6.335, Kromdraai cattle
virus ex sheep No. 36812 as
follows : (1) Left side of
tongue: 05 c.c. huceal
epithelium  emulsion in
saline, intramucosally ; (2)
Right side of tongue: 0-5
c.c. blood

Distinet rise of temperature after an incubation
period of 3 days (»ide Chart X). On the second
day slight injection of the mucosa at the sites of
inoculation was noticeable, but no lesions de-
veloped. On the 15th day small necrotic lesions
werce scen on the dental pad and inner surface of
lower Tip.

Distinet rise in temperature on 4th day (vide Iig. XT).
On the second day after inoculation slight red-
dening at the sites of inoculations on the tongue.
Excoriations appeared on the mucosa of the upper
and lower lips and at the angles of the mouth.
These lesions appeared on the 6th day and per-
sisted for 12 days. In the later stages they became
somewhat ulcerative.

Sheep No. | 13.6.33, 5 c.c. blood ex calf | Subacute reaction and recovery.

36935 No. 5257, subcutancously | Immunity Test.—On 6.7.33 1 c.c. blood ex blue-
tongue shecp Novo. Only a slight rise in tem-
perature on 7th day was observed and this was
apparently of no significance.

Sheep No. 2 ’ Fatal peracute reaction. Died on 7th day.

37887

Swummary of Results.

Contrary to expectations, no distinet local lesions developed at the site of
inoculation on the tongues of the calves. However, general reactions followed,
and this was similar as observed in calves in other experiments, where viras-
containing material was injected intravenously, subcutaneously or intranasally.

The blood of one of the calves (5257) was infective as is illustrated by the
reactions whicli developed in the sheep.
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¢

Under this will be included all data of post-mortems and subsequent
microscopical examinations of the varions tissues collected. In each case refer-
ence will be made to the experimental number, about which full particulars
will be obtained in Appendix A, the number of the sheep, date of death, number
oi days after injection of infected muterial which elapsed before death occurred,
the etiological diagnosis with the significance of most 1mportant changes,
followed by a sumnary of macroscopical and microscopical findings.

The post-mortems under review will he considered under two headings:
(1) natural cattle cases, (2) experimental sheep cases.

1. Natwral Cattle Cases.
These mainly refer to three Friesland bovines concerned in the outbreak
at Welgezegend; these were destroyed for post-mortem examination,
(a) Black and white cow, condition rather poor, staring coat, killed for
post-mortem.

Slight general anaemia and cachexia; wwelling of the tongue fairly
extensive, causing partial protrmsion from. the mouth: on dorso-lateral aspect
of the tongue there is localised necrosis about 13 c.m. in diameter and about
%+ c.m. in depth, surrounded by a reddish zone: on the upper lip there are two
superficial ulcers on the mucous membraue. The other organs showed no
specific changes.

(b) Black and white cow, condition poor, coat staring, killed in extremis.

General anaemia and cachexia; fairly extensive deep-seated foetid partly
gangrenous necrosis of the tongue, involving practically the whole of the left
dorso-lateral aspect of the middle third—it is about 3 c.m. in depth in places,
extending well into the muscular substance of the tongue; superficial ulcers
on the mucous membranes of the lips and the dental pads; the superficial
layers of the skin in the interdigital space show a shreaded appearance due to
partial desquamation, leaving a reddish moist surface after removal; multiple
circumseribed necrotic nodules in the lungs, varying in size from 3-1 c.m.,
with no evidence of encapsulation; localised sero-fibrinous pleuritis; linear
tairly deep-seated ulcers on the pylorus, about 3 c.om. x 1 c.m. X i c.m., edges
clean and sharply defined with a dark, reddish base and periphery; hyperaemia
and a slight superficial dermatitis of the skin of the teats extending on to the
udder.

Microscopical Eramination (Specimen No. 13637).

Tongue.—In places some of the epithelial cells show ‘¢ hallooning ™ and a
loose infiltration with neutrophiles in others. The localised necrosis involves
the whole of the epithelial layers, which has become disorganised and in many
respects lost. The whole has become infiltrated with neutrophiles, which show
necrobiosis. The cells underlying the necrotic material still show evidence
of extensive cellular infiltration extending into the musculature of the tongue.
The process is of the nature of an acute localised necrotic stomatitis charac-
terised by the absence of auy exteunsive proliferation of connective tissue.

Lip.—Similar lesions of mnecrosis and ulceration with infiltration of the
deeper layers of the mucous membrane.

Pyloris.—Ditto.

Tung.—Shows multiple, fairly extensive localised necrotic areas without
encapsulation at the perlpherv of these lesions, numerous bacteria in the form
oi filaments can he identified forming an extensive network, probably B.
necrophorus.

(¢) Black and white Iries cow, recovering from pseudo foot and mouth
disease, killed for post-mortem.

Slight general anaemia and cachexia, superficial necrosis of the dental
vad, several ulcers with hyperaemia of the periphery of the pylorus of the
stomach, ulceration of the dorsum of the middle third of the tongue about
1 cm. in diameter in the process of healing. characterised by sharplv defined
edges as if a circumseribed portion of the mucous membrane bad heen scooped
out. No further pathological changes of a specific character was seen in this
case.
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OCCURRENCE AND IDENTIFICATION OF BLUETONGUE 1IN CATTLE.

APPENDIX C.

(1) Extracts rroM RepoRTs BY VETERINARY OFFIcERs ON THE OQCCTRRENCE OF
THIS BLUETONGUE 1IN (CATTLE.

~ Norr: That the vetermary officers were dealing with bluetongue in cattle.
1s  based wupon the descriptions given in field reports. No aetiological
diagnosis 1s given in these veports. and apparently the diseage was no recog-
nised as bluetongue. In some instances the descriptions are not suffciently
detailed, and the conclusion of the existence of hluetongue is not definite.
Tt should be remcembered that an investigation of these outhreaks was pn-
marily undertaken to exclude foot and meuth discase and uot to ascertain

the nature ol the discase.

Date and Locality.

Report by.

Extract in Field Reports.

24.2.383.  Vlakfontein, Nigel,
Tvl.

23.2.33. Paardefontein, Heidel-
berg, 'T'vl.

27.2.33, Klipriver, Ladysmith,
Natal

28.2.33,  Trumpeters  Post,
Mafeking

3.3.33, Townlands, Ntanderton.
Tvl.

16.3.33. 5.3.33, 9.3.33, dif-
ferent farms in Mafeking and
Marico districts

5.3.33, Ondehoutsdraai, Volks- ‘
rust

T. Adelaar. .

D. G. Steyn.

J. G. Bekker.......

N. C. Starke

J. Dickson and J, G.

Williams

“ 1 ox. Necrosis on the dental pad.”

“ 1oz, Animal listless. Mucopurulent dis-

charge from the mnose.  Uleeration of
interdigital space.  Ixtensive ulceration
of mucous memhbrane of upper and lower
lips. gums and dental pad.”

I calf. Salivation and stifi gait. Small
ulcers on upper gum.  Diptheritic deposit
ventral surface of the tongue.”

Calres (the number affected not stated).
The calves show peculiar lesions ou the
dental pad.  These lesions are ephemeral.
and as rapidly ax they appear they dis-
appear, leaving a small circular lesion
without ulceration. These small lexions
are multiple and close together.”

1 cow. Superficial diffuse necrosis on

muzzle, inside of nostrils, dental pad and
gingiva. Hyperaemia of the tongue.
Teats all sore,  (lalf of cow normal.  Tem-
perature varied at different examinations
1067 to 101, Later marked skin lesions
developed.™

S Number of calves ™ the condition noted in

these calves is rveferred to as a * diph-
theritic stomatitis.”

2 catile V7 (sex not given).

Two animals showed necrotic lesions in
the mouths. [n one animal the tongue
was protrucling about 8 inches. The organ
was bluish discoloured and was swollen
and firm. Nmall neerotic foci were also
cvident on  the under surface of the
tongue.  There were also other cattle on
the farm affected with stiffsickness, but
apart from the stiffness nothing abnormal
and no mouth lesions were present.’”




. BEKKER, G. V. D. W. DE KOCK, AND J. B. QUINLAN.

Date and Locality.

Report by.

Extract in Field Reports.

12.3.33, Blinkpoort, Heidelberg

14.3.33, Vlakplaas, Germiston,
Tvl.

14.3.33, Hartlam, Reitz, O.F.8.

17.3.33, Poortjiesfontein, Stan-
derton. Tvl.

18.3.33, Kromdraai, Stander-
ton, Tvl.

14.3.33, Welgezegend. Stander-
ton, Tvl.

J. B. Quinlan

J. B. Quinlan

10, Wessels

J. G. Bekker.

J. G. Bekker.

J. B. Quinlan
G. Bekker

and J.

“One cow. Animal in ertremis. Necrosis
ventral aspect of tongne and on the dental
pad.”

“ One heifer.  Superficial ulceration of the
upper and lower lips and superficial
ulccration on the ventral aspect of the
tongue. In the region ot the fetlocks the
skin felt hot and was very red. The
interdigital space showed epithelial ex-
coriation.”

I

One ox. Profuse salivation and muco-
purulent discharge from nostrils. Scveral
abrasions on the mucosa of the dental
pad, lips and underface of the tongue.
The lower lip was also slightly swollen.
Some of the papillae also showed hyper-
aemia and were swollen. On examination
of the nasal cavities there were two small
ulcers on the septum nasi.”

<

Two milch cows. Temperatures 1035 and
104-5°, Necrosis on the dental pad, upper
and lower lips and underncath the tongue.
Distinet swelling of the lower portions of
the limbs and redness on the plantar
aspect of the digits. The teats were sore
and an exudative inflamation of the skin
of the flanks noted.”

“One wilch cow. This animal was fre-
quently examined and showed necrosis of
lips, gums and ventral aspect of tongue.
Teats sore. Later extensive skin lesions
developed.”

o

3 rows. Temperatures 103, 104, and 104-5
Necrosis dental pad, upper and lower
lips, muzzle and behind incisor teeth. In
one case the tongue was protruding and
swollen. On the ventral aspect of apex
the mucosa appears raw and very red.
The tongue of another beast also severely
affected and a large deep seated necrotic
lesion on lateral aspect in the region of the
body of this organ. The lower portions
of the limbs in all cases appeared swollen
and the surface of the skin in the inter-
digital spaces appeared moist and ex-
coriated. All the udders were affected,
especially the teats. which were red and
covered with thin erusts.”

Note—A fuller description of these cases
is given in Appendix “ A.”
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OCCURRENCE AND IDENTIFICATION OF BLUETONGUE IN CATTLE.

Date and Locality. Report by. ( Extracts in Field Reports.

19.3.33, Rooikop, Germiston, | P. S. Snyman...... “1 ox. Necrosis lips, dental pad, ete.”

Tvl.

20.3.33, Ascent, Yrede, O.F.S. | J. B. Quinlan and J. | “ 1 oz. Swelling in the region of fetlocks.

G. Bekker Necrosis of anterlor aspect of dental pad
and borders of lips.”

27.3.33, Verblyden, Standerton, | J. G. Bekker....... | 1 heifer. Temperature 106°. Necrosis
Tvl. dental pad and lips. The papillac on

lips swollen and tips yellow in colour
(necrosis), bases red. Feet swollen and
an anterior aspect of interdigital spaces
triangular areas, which are covered with
dark brown scabs and undernea’(h a raw
granulating surface. Distinct © break ’ at
the coronets.”

29.3.33, Mietjiesfontein and | G. de Kock........ Describes a condition seen in cattle and he
Rietvlei, in the Koedoesrand, refers to it in the following way : “‘ Cattle
N.Tvl were seen showing a disease condition

resembling three-day stiffsickness. In two
cases I was struck with the swelling and
redness of the tongues.”

1.4.33, Swartland, N.Tvl...... P. S. Snpyman...... Describes a cattle disease on this farm as

follows : ** The lesions in the mouth begin
as a small swelling in the form of a piraple.
Necrosis of the mucosa in the region of the
swelling soon takes place and enlarges
rapidly. This is seen especially on the
ventral aspect of the tonguc. No lesions
were observed in the interdigital spaces,
but lesions were present on the anterior
aspects of the coronets. These showed a
tendeney to spread to the plantar aspects.
One case was encountered with lesions of
the skin of the udder and flanks. The
epidermis was red and ecould easily be
removed leaving a moist surface.”

(2) GexeraL REPORTs OoN THIS Diskase.

The tollowing interesting and valuable information on this disease of cattle
has come to our notice:~—

Mr. F. A. Verney, Principal Veterinary Officer, Basutoland, in his annual
report of the year 1932, states:—

‘“In the autumn a cattle disease occurred that simulated very closely
all the symptoms of foot and mouth disease, and had I not observed this
disease 16 years ago, 1 should have been genuinely alarmed. The disease
is indicated by an ulcerative stomatitis, loss of appetite, rise in body tem-
perature, usually associated with a stiff gait and swollen tetlocks, occa-
sionally with necrotic sores in the interdigital space. The disease usually
breaks out in individuals in a herd, and shows no evidence of being
infective and all my efforts to infect other cattle with saliva proved futile,
and it is this factor that makes one definitely to decide against the dreaded
contagious foot and mouth disease.”

Mr. B. J. Brummer, Government Veterinary Officer, O.F.5., in a report
in March, 1933, states:—

“T have seen sporadic cases of this disease in various parts of the
Free State. Generally only one or two cases occur on a farm
The most common lesions seen are: an acute dermatitis of the skin almmd
the mouth. The skin is just inflamed, then gets dry and hard and f s
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cracks all along the horders of the lips. The muzzle becomes dry and
painful, and the animal will often lek this part with the tongue. A hurn-
ing sensation must be present, as the animal often shakes its head and
even becomes viclous in the acute stages. Later the superficial layers of
the skin peel off. In severe cascs, the mucous membrane of the mouth is
also iniflamed and red. This may pass off without any further lesions,
but usually lesions resembling that of Bluelongue in sheep develop. These
arc of a diffuge nature and sre mostly formed on the dentsl pad, along
the horders of the lips and semetimes under the tongue. The mucvsa of
the nostrils is algo gencrally inlamed, very sensitive, and easily bleeds.

“In most ecases an acute laminitis iy present in all lour feet, accom-
panied by g rediess of the skin along the cornnets and a swelling of the
lower parts of the legs. The swelling is most noticeable around the
fetlock joinl and may extend up to the knees and hocks, but 1 have never
soen any sores formed {(unlesz of a traumatic natnre) along the coroncls
and hetween the cluws.

“In fatal cases death oceurs early in the acute stapges before the
lesions become praperly developed. Once the skin lesions are noticeable,
the animal is usnally past the danger point. CGenerally a slight guastro-
enleritiz is alzo present. The disease occurs very sporadically and leaves
little oppertunity tor lTarther investigation.'’

~ Mr, Brummer suspected a poizonous plant az a possible cause of this
disease.

MNr. 0 0 Wessels, Government Veterinary Officer, Bloemfontein, in a
general report on this discase, states that during April and March, 1933,
vumcrons outhreaks of this disease occwrred in various parts of the Free
State. He mentions that when one of these cases occurred, all the neighhour-
i]r}g farmers were greatly perturbed since they snspected {ool and moulh
dizeasc,

My, N, Reynolds (farmer). Zandhaken, Val, Standerton, in a letier dated
t9th March, 1933, to the Director of Veterinary Services, referred to the
disease as follows:—

“1 find that the disease i to n certain extent seazonal, and mostly,
if not always, only noticed during March and April. Tt Lears many
similarities to bluctengue of sheep and heing most seute—as with most
other South African  discases—in  cattle imported from Kurope. The
affected cattle run a high vemperature with complete or partial loss of use
ol the tongue. The tongue often going dark blue in colour with inflam-
mation and eruption of skin around and under the tonguc and lips. The
feet are tender and sore and the animals move stiffly; 1n other cases, no
feet disturhances are noted. In inore acute cases us it varies, ol course,
in intensity—new hoofs would grow through and replace the old ones.
The disease lasts a few days and then recovery would bhe rapid.”

In a levter, dated 19th March, 1933, 1o the Director of Veterinary
Services, Mvr. drmifaye (furmer), of Vaalbank, Standerton, describes o condi-
tion encountered in 1931 in two of his cattle (a vear-old-bull and a lwo-yeur-old
lieifer) in the following way:- -

“ Both ecases were very similur and started with high temperatures
within a day of each other. The animals were very sliff and lame: in
fact, a few days later they could hardly stand. The lower portions of the
limhs were sore and swollen, but no open sores were seen. Two or three
days later the tongues becawe very swollen and pinkish blue in colour,
They seemed quite paralysed and hung out of the mouths, A hard scale
formed over the upper lips and nostrils, This scale gradually became loose
and fell off in one piece as Lhe animaly got better.

“ The affected cattle could nol eat for some time, but appeared Lo he
hungry and were fed with slices of maungels and pumpking, which were
placed ou the back of the tongues.

“ As the condition improved the animals hegan feeding agzain, but
were stil {or some considerable time.

“ The heifer was tnrned oul to graze as soon as she conld walk. The
young bull was left in with my other bulls, and I noticed somelime aiter-
wards Lhat all his hoofs were very long and found that new nones were
growing. Some time later the old hoofs fell off.”’ '
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Days 1 2 3

'
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3
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1040
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98
Caart II1.
Sheep 37452, Expt. 2. Acute reaction. NoTk: Intermittent nature of
temperature.
Days 1
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-
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103 V-
102
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Crarr IV.
Sheep 37678, Expt. 7 (b). Acute reaction. Nore: Long duration of
temperature.
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OCCURRENCE AND IDENTIFICATION OF BLUETONGUE IN CATTLE.

Days 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1S 16 17
T T
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CHart V.

Sheep 37679, Expt. 2. Subacute reaction. Note: Short duration of
temperature reaction (ephemeral).

Days t 2 3 4 5 6 7 8 9 10 1% 12 1} 14 15 t6 17 18 19 20 21 22 23

Il
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z ) g
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s | E 2l=ts | I3
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2zl |5

E =R I Zd
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2 abalai
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2 slal (3%
105 ": sle s 2 3

$ &
164 2 YA

P \/\ \
103, M /
) i /v

102 M 5/ /AX V\\
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100
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Crart V1.

Sheep 37174, Expt. 6. Notr: Slight elevation temperature (a febrile
reaction), but distinet development of lesions.
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Days T2 3 45
¥
5 g
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c 1l
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Z g 4|
108 = - S=
g¢ B
Ed |23
107 .3 %
PR e ER
sg e
106 =3 2
105
104 }\ [

’ 1
103 '
w |\

Cuart VIIL.
Calf 1, Expt. 1 (a).

Pays 12 3 4 5

0. 1

Call

1IN and Iving down.

75 c.c. Blood ex
Intrav.

N

:

~

-3
u&\,‘“

CUHART V111,
Calf 3, Expt. 1 (a).
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OCCURRENCE AND IDENTIFICATION OF BLUETONGUE IN CATTLE.

Days 3 2 3 4 5 6 7 8 9 10 11 12 13 13 15 16 17 18 1%
- T

blood ex Calf

107 =y

Erostons on upper and

lower Jips.
Tower Tip swollen and|

erosions_enlarging

No. & fm
Mucosa lips red and
superficial ulcers lips

106

105 oA i 7
o ‘ am| .// A Fﬂ \[[ |

103 ! ”“r
102 £
101 4
100 4
99
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Cuarr IX.
Calf 10, Expt. 1 (b).
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M
=
2
K
o
5
5 e
H T s
3 S H
108 [ . D e
> H 3
S [
2 « z
107 T = s LlE
= ] )
g P £
104 3+ -8 1%
RN g
~5a 2 2
{05 ;m_,u — - —a 5
p-d - -
Bel | [ Ef 4
£Sm ] H Z
104 Sag E
53 \ 4
103 e \ ] d |
& |
102 o0y V
E - | \
101 P>
e
100
99
[
Pl

. CHART X.
Calf 5201, Expt. 10 (d).. Norg* Temperature recorded once daily,
ie. at 9 a.m.
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Cuarr XI.

Calf 5257, Expt. 10 (d). Nore: Temperature recorded once daily,
ie. 9 a.m.
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