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Temperature  Reactions in Dogs to  Inoculatign with Ferre t  Passage Dis- 
temper Virus. 

ROBERT G. GREEN.* 
From the Depaytment o f  Bacteriology and Immunology, Uttiwersity of M h m o t a .  

Serial passage through ferrets of a distemper 
virus virulent for dogs, foxes, and ferrets 
results in a modification' of the virus tending 
toward higher virulence for the ferret and 
lower virulence for foxes and dogs. Within 
this zoologic modification related to animal 
species, additional modifications of the virus 
may be accomplished by the consistent selec- 
tion of a single tissue, such as skin, brain, or 
spleen, for use as transmission virus. The 
histologic modifications effected by selection of 
tissue seem to produce viruses that have dis- 
tinct abilities to invade to a greater or iesser 
extent the various types of susceptible cells. 
The study of temperatures induced by these 
viruses was stimulated by the observation that, 
upon injection into dogs, smaller doses of the 
ferret-passage virus appeared to excite more 
marked clinical reactions than did larger doses. 
In utilizing various doses of ferret-passage 
virus furnished by us, gtader and Slaughen- 
haupt" noted milder reactions in dogs from 
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15 mg of virus than from 2.5 mg. Similar 
observations were made by Schlotthauer? 

Dogs from 8 to 12  weeks old were selected 
for these experiments but were chosen without 
special consideration as to their weight. 
Although they varied considerably in the latter 
respect, the variation in weight was much 
smaller proportionally than the variation in 
the doses of virus used. The differences in 
weight were minimized by the division of 
litters to put as nearly as possible an equal 
number of littermates in each group. The 
dogs were housed in small kennels in outdoor 
yards. The temperatures were taken during 
the afternoon, usually at  3:30. 

Two ferret-passage viruses of 54 and 63 
serial transfers, respectively, were studied with 
regard to the temperature reactions they 
induced in dogs when injected subcutaneously 
in a small dose and in a large dose. The virus 
was prepared by subcutaneous injection of 
spleen tissue and the subsequent collection of 
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FIG. 1. 

spleen tissue for virus. The 54th-generation 
virus was injected in doses of 2.5 and 15 mg 
into 25 dogs each. The 63rd-generation virus 
was injected in doses of the same sizes into 30 
dogs each. The results obtained from inocula- 
tion of the 110 dogs included in these experi- 
ments would seem to demonstrate that, as 
determined by average daily temperatures, 
ferret-passage distemper virus of 63 genera- 
tions shows somewhat of an  inverse relation- 
ship between dose and degree of temperature 
reaction. 

The temperature reactions of dogs with dis- 
temper were first studied by Laidlaw and 
Dunkin: who described the biphasic tempera- 
ture curve now considered typical of distemper 
in dogs. Usually, an initial rise in temperature 
occurs about the 6th day. The  temperature 
then declines and a second rise occurs about 
the 14th day, following which a variable fever 
is maintained during the course of the disease. 

I n  our studies, we found that both the small 
dose and the large dose of 54th-generation 
ferret-passage distemper virus produced a mild 
infection with a biphasic temperature reaction 

4Laidlaw, P. P., and Dunkin, G. W., Vet .  J., 
1928, 84, 600. 

such as that typical of a natural distemper 
infection. No marked differences were noted 
in the average daily temperatures produced 
in the dogs by the 2 different doses. However, 
in the dogs injected with 63rd-generation virus, 
the dose of 2.5 mg produced the prolonged 
biphasic temperature reaction while the dose 
of 15 mg produced only a single rise in tem- 
perature, which was followed by  a gradual 
decline to approximately normal temperatures 
by the 16th day. The average daily tempera- 
tures of the 2 groups of dogs injected with 
63rd-generation virus are shown in Fig. 1. 

An analysis of the individual temperature 
records reveals that of the 30 dogs receiving 
the small dose, 2.5 mg, of 63rd-generation 
virus, 8 did not show a significant temperature 
reaction and did not appear to have developed 
an  infection. A graph of the average daily 
temperatures of the remaining 22  dogs, which 
showed definite fever, does not differ materially 
from the curve in Fig. 1 ,  in which the tem- 
peratures of all 30 dogs in the group were 
utilized. Analysis of the individual tempera- 
ture records of the dogs receiving 1.5 mg of 
63rd-generation virus shows that 23 dogs 
developed high initial temperatures which 



MUSCLE FAIN AND SPINAL REFLEXES 105 

gradually declined. A curve of the average 
daily temperatures of these dogs does not differ 
significantly from the curve of all 30 dogs in 

tion virus died in convulsions on the 5th day, 
but the fatality did not seem to be related to 
the inoculation. 

the group as shown in Fig. 1. The other 7 
dogs of this group had no significant initial 
rise in temperature but developed a late eleva- 
tion about the 18th to 22nd day. In  these 7 
dogs t‘le larger dose of 15 mg produced tem- 
perature reactions somewhat similar to those 
produced by the smaller dose. 

Previous reports5 have recorded the Iow 
pathogenicity of ferret-passage virus. In  the 
present experiments, 1 dog of the 50 injected 
with 54th-generation virus was destroyed on 
the 14th day, and 1 of the 60 injected with 
63rd-generation virus was destroyed on the 
15th day when they developed prolapse of the 
rectum. One dog injected with 63rd-genera- 

ConcZusions. Ferret-passage distemper virus 
of 54 serial transfers, upon injection into young 
dogs, induced a mild infection with a biphasic 
temperature reaction similar to that observed 
in natural distemper infections. No difference 
in temperature reactions was observed in 
groups of dogs injected with 2.5 mg and with 
15 mg of the ferret-passage virus. Similar 
mild reactions were observed following the 
injection of virus of 63 ferret passages. The 
dose of 2.5 mg produced temperature reactions 
which were biphasic in character. The 15-mg 
dose of this virus tended to produce an exag- 
gerated initial fever which gradually declined 
without the production of a second rise in 

5 Green, Robert G., Am. J .  Hyg., 1945, 41, 7. temperature. 
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The Influence of Muscle Pain on Spinal Reflexes.* 

L. THOMPSON AND E. GELLHORN. 
From the Leboratory of Meurophysiology, Department of Physiology, Umivaruii y of Minnesota. 

Introduction. In  a previous investigation1 
the effect of intramuscular injection of NaCl 
solution on the response of the motor cortex 
to electrical stimulation has been studied. It 
was shown that the effect of cortical stimula- 
tion was altered quantitatively and qualitative- 
ly under these conditions. Since evidence from 
our own experiments based on reflex effects, 
particularly on .  the pupil, as well as from 
studies of Lewis: on man, suggested that 
injection of hypertonic NaCl solution caused 
“muscle pain,” the experiments were inter- 
preted to mean that “muscle pain” altered the 
effect of cortical stimulation of the motor area 
on the organism. The physiological mechan- 
ism involved in these reactions has not yet 
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been determined. As a first step in this direc- 
tion experiments are reported in this paper in 
which the influence of “muscle pain” (i.e., of 
stimuli known to cause muscle pain in man 
and to induce pupillary dilatation and vocal- 
ization in anesthetized animals) on spinal 
reflexes was investigated. 

Method. The experiments were performed 
on eleven cats and one macaque. .45 cc dial- 
urethane (Ciba) t /kilo was injected intraperi- 
toneally. The knee jerk was elicited every two 
seconds by means of a device similar to that 
described by Johnson? The flexor reflex 
(tibialis ant.) was studied by means of con- 
denser discharges applied at intervals of 2.5 
seconds. In  some of the animals studied the 
spinal cord was transected at  the first lumbar 
level. As stimuli which result in muscle pain 
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