

















A. D. THOMAS AND W. O. NEITZ.

D. Lungys.

0Of the 42 experimentally produced cases of bluetongue eight actually
died and of these six had developed pneumonia. Among the other 34 which
were all killed in different stages of the discase early congestion of the lung
was evident in eleven.

While investigating mortality in several localities in the Union of
South Africa following bluetongue vaccination in 1934 and during the
ensuing vears, a superimposed pneumonia, often with fatal termination, was
a frequent occurrence. It shonld be mentioned, however, that inclement
weather and exposure of the reacting sheep was probably responsible for
the high incidence of pneumonia in these instances.

There is nothing characteristic about the type of pneumonia seen in
our experimental cases. It starts with a severe congestion of the lung and
passes over to a catarrhal hroncho-pneumonia, with a tendency to fibrinous
admixture in the worst cases. [f capillary embolism of the lung by particles
of muscle tissue did take place, we were unable to denionstrate it.

Under our experimental conditions and also in mnatural outhreaks we
did not see cases of aspiration pneumonia such as Spreull mentions and
ascribes to paralysis of the ovesophagus.

K. Spleen.

In many of the bluetongue cases we examined, the spleen showed a
moderate accumulation of neutrophil polymorphs in the ved pulpa which
appeared in the form of a leucostasis rather than an inflammatory process.
There was also a distinet increase of reticular cells which sometimes gave
the impression of islands or bands in the pulpa. This would aceount prob-
ably for the light tumor splenis usually seen in bluetongue.

K. Other Organs.

In the absence of obvious abnormalities in other organs and tissues, no
further histological examination was undertaken.

Discrsston.

From the findings reviewed in this paper it seems clear that the patho-
igical changes in bluetongue concern mainly—

(a) the vascular system,
(D) the skeletal musculature.

(a) The Vascular System.

Beyond noting the occurrence of widespread vascular and circulatory
disturbances (hyperaemia, oedema and haeniorrhages) we have not under-
taken any special and detailed study of this system and are not, therefore,
m a position to discuss the pathogenesis of these very extensive changes.

No special attempt was made to demonstrate the presence or effects of
the virus in tissue (e.g., inclusion bodies, etc.), and until that is possible,
progress 1s likely to be slow, since we do not know what cells are attacked
by or contain the virus. Iividence of hyalinisation of vessel walls could
not be seen, but it would he desirable to determine whether the fragility of

alar intima is 1ncreased or not. It seems, however, permissible to
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suggest that the anaemia which has been seen in some cases of bluetongue,
when not caused by verminosis or some other independent agent, could be due
to the loss of blood taking place when haeniorrhages occur in such widely
dispersed manner within so many different tissues of the whole body.

Tt is believed that the break in the wool which often accompanies blue-
tongue—and, of course, seriously detracts from its commercial value—is
traceable to the severe congestion of the cutis. Perioplic ““ rings’” or
¢ breaks >’ in the horny claw  would be produced in a similar way. )
direct evidence has ever been advanced as far as we know to explamn how
this break is effected. One merely assumes that it is due to temporary mal-
nutrition of the hair root, during blood stasis or other circulatory disturbance
attendant upon the congestion.

(b)y The Skeletal Musculature.

The changes which have been described in striated muscle in bluetor e
vary enormously both in intensity and in distribution,—from simple
coagulation and hyalinisation of scattered and isolated muscle fibres down
to complete disruption, resorption or even necrosis. We do not know whether
the changes seen are the result of direct virus action or merely s e
secondary effect, e.g., due to excessive lactic acid formation.

According to Ziegler (1929) the degenerative processes in various organs
are nsually the sequelae of infectious diseases and intoxications. The crose
striated muscle fibres are extremely sensitive to pathogenic organisms an
toxins. Pathological changes are frequently chserved in the skeletal mus-
culature long before any abnormality is visible in the parenchymatous
organs. In the case of bluetongue the macroscopical and microscopical
lesions were present in the experimental Merino sheep irrespective of the
strain to which the sheep were reacting. Generally speaking 1t can be stated
that the severity of the lesions varied according to the virulence of the strain
of virus employed. Tt should, however, be remembered that the suscepti-
bility of individual sheep varies within wide limits (Neitz, 1944) and that
1t was sometimes noticed that the lesions in sheep artificially infected with
a mild strain of bluetongue virus, e.g., the ** Theiler ’ strain, were as severe
as in sheep suffering from a virulent strain such as the ‘“ Bekker ”’ virus.
The development of these muscular lesions even in sheep which reacted to
the ‘“ Theiler ** strain of virus, which has been passaged in sheep for more
than thirty generations, is further evidence in support of the contention
advanced by Neitz (1944) that no true attenuation 1s brought about by the
serial passage of bluetongue strains in sheep.

The veterinary literature abounds with descriptions of very similar
muscular changes produced apparently under widely different eircumstances,
e.g., the so-called ** Stiff lamb disease ', Metzger and Hagan (1927) and
Udall (1933) ; myodegeneratio hyalinosa in the horse, young pigs and lambs,
Hobmaler (1924 and 1926); mniuscular dystrophy 1in biliary fistula dogs,
Brinkhous and Warner (1941); paralysis of the young of vitamin E deficient
female rats, Oleott (1938). TIlall and Walkefield (1927), working on dogs
showed that by raising the body temperature artificially, lactic acid
mmereased enormously in the skeletal muscles although muscular lesions
are not mentioned. Tt is generally accepted also that in heat stroke
the early and strong muscular rigor set up is associated with abnormal quan-
tities of lactic acid in the muscles. In certain virus diseases of man, e.g.,
influenza, Dengue, etc., muscular pains and stiffness are well-known
symptoms and 1t is suspected that some muscular lesions are present. In
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