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t i o m  o f  substafices whose two  cornpofient partial rota- 
tions are of opposite sign. 
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PSEUDORABIES AS A CONTAGIOUS DIS- 

EASE IN SWINE 


PSEUDORABIESis recognized as  an acute, infectious, 
highly fatal disease of cattle, cats and dogs. The 
causative virus is readily transmissible by inoculation 
to rabbits,. guinea-pigs, rats and mice as well as to 
other animals less commonly used for  experimental 
purposes. Pruritus and rapid death after a relatively 
short incubation period are salient features of the dis- 
ease. Pseudorabies has not been found to be con-
tagious among any of the common laboratory animals 
nor among cattle, cats o r  dogs, and its method of 
spread under natural conditions is unknown. 

The susceptibility of domestic swine to pseudorabies 
was not extensively investigated by earlier workers; 
Schmiedhofferl was unable to infect pigs experimen- 
tally. On the other hand, von Ratz2 observed the 
disease occurring naturally in  wild swine. The 
writer3f4 has found that the virus administered sub- 
cutaneously produced in swine a mild disease in 
marked contrast to the uniformly fatal form which 
it  produces in  other species. The susceptibility of 
domestic swine to pseudorabies has since been ob-
served by other worker^"^^^ and the disease has been 
found to occur naturally in  this species in Holland 
and Hungary as  a rather mild ailment. The clinical 
features of swine pseudorabies induced by subcu-
taneous inoculation a re  malaise, decreased appetite 
and a 4 to 6 day febrile reaction; rarely, indefinite 
symptoms of central nervous system involvement were 
observed. 

Further work has shown that the virus when ad- 
ministered intranasally produces a similar disease. I n  
one instance intranasal inoculation was followed by a 
pneumonia. The mild disease described above may 
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follow the repeated feeding of large amounts of virus 
or the intramuscular injection of small amounts. I n  
the latter case a weakness or paresis of the inoculated 
leg may be detected. Injected intracerebrally under 
ether anesthesia into swine the virus produces marked 
central nervous system symptoms and death in from 
36 to 96 hours. 

I n  addition it has been observed that pseudorabies 
in swine is contagious. I n  a series of 9 experiments 
normal swine were placed in the same isolation pen 
with pigs experimentally infected either subcutane- 
ously or intramuscularly with pseudorabies virus. I n  
8 of these experiments the exposed swine developed 
pseudorabies. I n  the single negative experiment it is 
believed, from what is  known now, that the infected 
pig was removed before it  had reached t'he stage a t  
which the disease was communicable. Although the 
Hungarian virus was used in most of these experi- 
ments, the Iowa strain (mad itch) was also found 
capable of transferring from swine to swine by con- 
tact. 

Pseudorabies in  swine infected by pen exposure 
closely resembled the disease seen in pigs inoculated 
subcutaneously. None of the experimental animals 
died and none appeared dangerously ill. The nature 
of the illness contracted by exposure was proven in 
every case either by the demonstration of virus dur- 
ing the course of bhe disease or of specific virucidal 
antibodies in the blood serum following recovery. 
The latent period between the time of first exposure 
and the onset of symptoms varied from 4 to 11days, 
probably depending upon the stage of the disease in 
the inoculated animal when the normal animal was 
placed i n  the pen. 

I n  studying the mode of transmission of pseudo-
rabies in swine it was found that hog lice played no 
r81e. Neitiher could virus be demonstrated in the 
urine, feces or salivary glands of infected pigs, indi- 
cating that the saliva and the excreta were unimpor- 
tant as regards the transmission of the disease. Study 
of the distribution of the virus in  swine killed early 
in  a n  illness contracted by exposure finally suggested 
its portal of entrance. I n  such animals virus could 
be demonstrated only in  the nasal washings. To test 
the possibility that virus spread from pig to pig by 
way of the nose, experiments were conducted in 
which the nasal passages of intramuscularly inocu- 
lated swine, as well as of those being exposed, were 
washed out daily witrh sterile physiological saline. By 
means of the inoculation of small amounts of these 
washings subcutaneously into rabbits i t  was found 
that viixs was present in the nasal passages of inocu- 
lated swine on the sixth day, which is usually the last 
day of temperature elevation, and that it  might per- 
sist fo r  a day or two longer. I t  was not present 



previous to the sixth day nor later than the eighbh 
day following inoculation. 

Virus was present in  the nasal washings of swine 
infected by exposure on the day prior to the elevation 
of temperature above 40" C.; that is, on the last day 
of the period of incubation, and thereafter throughout 
the period of illness. The brain and viscera of one 
pig, killed after its nasal washings had contained virus 
of 4 consecutive days, were free of virus, w'hile in 
another pig, killed after its nasal washings had con-
tained virus for  6 consecutive days, virus was demon- 
strable in the lung and a mixture of spleen and liver 
but not in  the blood, brain or other tissues tested. 
The nasal washings of one animal, under observation 
for  3 weeks, contained virus on the last day of the 
incubation period, on all the 6 days that the animal 
was ill, and on the first 4 days of convalescence. 

The experiments just summarized indicate that i n  
pseudorabies in  swine the nose serves as the portal 
for  the entrance and exit of the virus. They suggest 
that swine may be a n  important reservoir fo r  the 
maintenance of pseudorabies infection because of the 
facts that the disease in  swine is highly contagious, 
that it  is not fatal for  this species among all its hosts, 
and that it i s  of so mild and ill-defined a nature that 
it may escape notice, or, if i t  is noted, be incorrectly 
diagnosed. It is readily conceivable that the escape of 
this virus from its swine reservoir may be responsible 
for  the sporadic and highly fatal cases of pseudo-
rabies among cattle i n  the swine-raising states of the 
Middle West. Further evidence to support this pos- 
sibility will be reported in  detail later. 
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CROSSOVERS IN MALE DROSOPHILA 

MELANOGASTER INDUCED 


BY HEAT* 


THE long-known effect of heat in increasing the 
amount of crossing-over1 in Drosophila females led 
the senior author some years ago to attempt to induce 
crossing-over in the male by use of the same agent. 
The undertaking failed. Perhaps others have essayed 
the same task without success. I n  view of the recent 
production of crossovers in  the male through the 
agency of x-rays by Patterson and Suche2 and by 
Priesenj3 it  seemed worth while to t ry  once more the 
effect of heat. This time the effort has been suc-
cessful. 

The experiments began with a cross between wild- 
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type flies and a multiple third-chromosome stock pos- 
sessing the characters thread, scarlet, curled, stripe, 
sooty and claret, which we have been calling '(theca," 
though it  lacks the character rough eye contained by 
the stock originally called theca. The F, larvae from 
this cross were subjected, a t  ages ranging in different 
experiments from 0 to 6 days, to temperatures vary- 
ing from 33" to 35" C., fo r  periods of one to eight 
days. Males which survived this treatment were 
mated to theca females, one male and several females 
in  each culture bottle. Non-crossover sperms from 
treated males would produce either wild-type or theca 
individuals among their offspring; crossover sperms 
would produce flies possessing some but not all of the 
mutant characters of the theca stock. 

I n  the early experiments the flies were not classified 
with respect to thread or stripe. I n  one of these, 2 1  
surviving F, males were back-crossed to theca females. 
One of these males gave rise, among a total progeny 
of 182 flies, to three crossover individuals, two of them 
scarlet curled sooty males, one a claret female. As a 
check upon the classification of these flies they were 
all mated back to theca individuals. The two scarlet 
curled sooty males gave only theca and scarlet curled 
sooty offspring by this cross, while the claret female 
yielded chiefly theca and claret classes with small 
numbers of crossovers in each of the delimited regions. 
Thus was the original classification of the crossover 
flies verified. 

I n  a later series of similar experiments thread, but 
not stripe, was included in the claseification. Of the 
many heat-treated cultures, one yielded 13 surviving 
males, three of which on being mated to theca females 
produced crossovers. Two of these three males pro- 
duced one crossover each as follows: 1curled sooty 
claret; 1sooty claret. 

The remaining one of the three is mentioned sepa- 
rately because it  produced 32 crossover offspring, all 
thread scarlet, without any of the complementary 
class (curled sooty claret). This latter result is so 
unusual as  to  suggest contamination. No stock of 
thread scarlet is being maintained in this laboratory, 
so if contamination were the explanation it  would have 
to come about in  an indirect manner. Moreover, the 
conduct of the experiment seems to preclude that pos- 
sibility. As in niost of these experiments, the parents 
were transferred from bottle t o  bottle a t  frequent in- 
tervals, and the heat-treated male, after having been 
with one group of females for  a number of days, was 
placed with a new group. The male which produced 
the 32 crossover offspring was thus introduced into 
two matings. Some of the crossovers appeared in two 
successive cultures from the first group of females, 
some i n  the first culture from the second group of 
females. I f ,  theref ore, contamination were the expla- 
nation of these 32 apparent crossovers, the same con- 


