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to keep this disease in check is to  destroy all the cur- 
rant  and goosebel~y bushes .within a radius of many 
miles of any q&ite pine-a drastic and difficult pro- 
cedure, and only partially possible." 

We are glad to inform readeTs of SCIENCEthat the 
blister-rust-control situation is more encouragillg 
than D ~ .  commentwould indicate. A number~~~~~7~ 

of years ago it was found that the spori,jia 

summers. Prior to that time the work was conducted 
on a much smaller scale fo r  several years in  coopera- 
tion with the states, counties and private owners con- 
cerned. 

Control of white pine blister rust is carried on 
under the leadership of the Bureau of Entonlology and 
Plant Quarantine, which is cooperating with the For- 
est Service, the National P a r k  Service, the Indian 

on the leaves of gooseberry Service, the Works Progress Administration and other ( ~ i b ~ ~ )  

are very delicate and normally do not cause commercial 
damage to pine under average forest conditions to a 

distance of more than 900 feet froin the Ribes plant. 
~ h ~ ~ ~ f ~ ~ ~ ,lwal control of the disease is accomplished 
by destroying all Ribes within feet of white pines 
and keeping the Ribes suppressed on such areas. In 
addition, the European or cultivated black is 

eliminated throughout white pine regions as a general 
control measure, because i t  is more susceptible to  the 
disease than other Ribes species and is the chief agent 
in the long-distance spread and establishment of the 
rust in  uninfected areas. This is not a native plant, 
has not escaped from cultivation to any extent, and 
accordingly can be located without serious difficulty 
and eradicated. 

Control of blister rust is entirely practicable and 
economical. Individual pine stands can be protected 
by the removal of Ribes i n  their immediate vicinity, 
and this measure is successful in controlling the disease 
locally, regardless of the possible neglect of such work 
in surrounding stands or the presence of centers of 
infection nearby. The protection of valuable stands 
of five-leafed pine has gone forward a t  a rapid rate, 
particularly since 1933, when emergency relief labor 
and labor from CCC camps became available for  this 
work. Excellent progress has been made in the pro- 
tection of all three of the commercially valuable species 
of susceptible pines in the United States, the northern 
white pine, Pimts strobzis, extending from the Lake 
States to  illaine and southward along the Appalachian 
Range to northern Georgia; the western white pine, 
P. monticoln, occurring chiefly in  Idaho, eastern Wash- 
ington and western Montana; and the sugar pine, P .  
lambertiawa, extending along the Cascade and Sierra 
Xevada Biountains from southern Oregon to the 
vicinity of Sequoia National Park in California. 

These three species occur in stands sufficiently dense 
to be of commercial value on about 15,000,000 acres 
of land. The 900-foot-border zones increase the acre- 
age of the control areas from which the Ribes must be 
removed to something over 26,000,000 acres. By the 
end of 1936, a n  aggregate of over 18,000,000 acres 
of these control areas had been given one working 
and the Ribes removed. From 12,000 to 20,000 men, 
largely from relief rolls and from CCC camps, have 
been employed on the work during each of the last four  

federal, state and private agencies owning or adminis- 
tering forest land. This project has been i n  progress 
long enough so that i t  is possible, 

protected areas with unprotected areas, to be sure that 

the control methods used are proving entirely effective. 

There is some regeneration of Rlbes after eradication, 


and portions the areas must be gone Over 


again in from three to ten or more years, depending 
A 

on local forest and Ribes conditions. Present indica- 
tions are  that pine stands can be protected, from the 
seedling stage to maturity, by working the areas for  
Ribes from one to three times. The destruction of 
Ribes promptly stops the increase of infection in pine 
stands, regardless of the amount of infection that may 
have occurred before the work was begun, although 
such trees as are already fatally infected do not re- 
cover. Not all infected trees die, branches with blister 
rust cankers occasionally being shaded out before the 
canker reaches the trunk, but the disease is fatal when, 
as  is usually the case, either trunk cankers or very 
numerous branch infections are present. 

The extent to which relief labor will continue to be 
available for  conservation work of this kind and the 
possibility of continuing operations to  cover remain-
ing unprotected pine stands can not, of course, be 
determined a t  this time, but in any event the protection 
already given to millions of acres of valuable white 
pine helps to conserve a forest resource of great value 
to the public fo r  timber, recreational and water-supply 
purposes that mould otherwise have suffered the fate  
of the chestnut. 
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DOES THE VIRUS OF INFLUENZA CAUSE 
NEUROLOGICAL MANIFESTATIONS1 

THERE has been a great deal of discussion in regard 
to the possible relationship between influenza and en- 
cephalitis or encephalo-myelitis, I n  this paper f o r  the 
sake of brevity, the term "encephalitis" will be used 
with the understanding that it may refer either to a 
pure encephalitis o r  to a n  encephalo-myelitis. I n  this 
brief report no attempt will be made to cover the de- 
tails of the various arguments that have been advanced. 

1 preliminary report. 



SCIENCE 


I t  may be well to point out that in Jordan's2 study of 
the epidemiology of influenza, the conclusion was 
reached that any connection between these two diseases 
was probably fortuitous. 

I t  is well recognized that, except in times of epi-
demic, the diagnosis of influenza is often loosely made. 
Since the discovery of the virus of influenza, it has 
been possible to make the diagnosis with a high degree 
of accuracy by the study of the neutralizing power of 
the serum after convalescence. 

During the past several months, a certain number 
of cases have come to our attention in which an acute 
respiratory infection diagnosed as grippe or influenza 
has been followed within a short time by the develop- 
ment of various neurological conditions. I n  sixteen 
such instances the serum of the patients has been ob- 
tained within one to three or four months after the 
upper respiratory infection. These serums have been 
tested for  influenza1 antibodies according to the pro- 
cedure of Francis and A!tagilL3 I n  fourteen instances 
no protective antibodies were demonstrated in the 
serums. I n  one instance, the serum virus mixtures 
indicated slight protection and in one instance, a par- 
tial protection. I n  no instance was there complete 
protection. It ,  therefore, seems reasonable to assume 
that the original diagnosis of influenza or  grippe had 
been incorrect in a t  least fifteen of the cases. 

Further indications that the virus of influenza is not 
an etiological factor in cases of encephalitis or en-
cephalo-myelitis is afforded by two facts: first, in a 
personal communication Francis has stated that in  
experimental animals the virus of influenza does not 
invade the central nervous system; second, Dr. L. S. 
Snegireff, of the New Jersey State Health Department, 
has given me permission to quote him to the effect that 
in investigating several New Jersey state institutions, 
where epidemics of influenza have occurred, there has 
been no instance in which encephalitis has developed 
during or following the outbreaks of influenza. 

These data indicate that there is no etiological rela- 
tionship between encephalitis and influenza. It is 
obvious that further work must be done to confirm or 
refute this opinion. 

Two questions arise which await further investiga- 
tion. When encephalitis o r  encephalo-myelitis follows 
an upper respiratory infection (diagnosed as  grippe 
or influenza), are these early symptoms the first stage 
of the central nervous system infection or does an 
upper respiratory infection (not influenza) lower the 
barriers of resistance of the naso-pharyngeal mucosa 
to a virus either latent or acquired? This latter ques- 
tion presupposes that the virus o r  viruses of encephali- 

2 E. 0. Jordan, "Epidemic Influenza," 1927; pub-
lished by the ilmerican Medical Assn. 

3 Francis and Magill, Jour. Ezp. Med., 63: 5, 655-668, 
&fay1,1936. 

tis may galn entrance through the naso-pharyngeal 
mucous membrane. On this point there is no definite 
information. EIowever, it is quite generally believed 
that this is the portal of entry of the virus of polio- 
myelitis and of the St.  Louis type of encephalitis. 

We hope that this brief report will lead to further 
investigations by others, and we trust that we shall 
have the opportunity to carry on more work. 
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T H E  OCCURRENCE O F  A POSSIBLE MUTA- 

TION, CANCER T O  NON-CANCER, 


I N  T H E  HOUSE MOUSE 

THE late Millard C. Marsh, in  a n  attempt to demon- 

strate his theory that the irritation caused by intestinal 
nematodes (Aspiculuris tetmptera) was directly re-
sponsible for  the appearance of mammary tumors in 
mice, developed a large colony of these animals in 
which the incidence of breast tumor was unusually 
high (80 to 100 per cent.). I n  support of his theory, 
he cited the behavior of these tumors when the experi- 
mental colony was freed from the parasites. I n  these 
mice he noticed that the tumor incidence was gradually 
becoming less and less. 

Due to the fact that other workers, to whom he sent 
breeding stocks, of this strain, were unable to obtain 
the high tumor incidence recorded by Marsh an at-
tempt has recently been made to determine the true 
incidence of cancer of the breast, in his stock. 

I n  tabulating Marsh's data, it was noticed that this 
decline in cancer incidence among females of the worm- 
free colony was largely due to the inclusion, in  the 
strain, of two families none of the members of which 
developed tumor. Tracing back the pedigrees of the 
first of these families, i t  was found that a mouse in his 
generation "Y," which itself had a mammary tumor 
and the female ancestors of which for  18  generations 
back had all been cancerous, gave rise to  a line none 
of the members of which developed tumor. This line 
extended through twelve generations and contained 
112 mice. 

The female which gave rise to the second non-can- 
cerous family was cancerous herself and had an an- 
cestry of eight generations of tumor. All her descen- 
dants, which extended through eight generations and 
which numbered 28 females, were non-tumorous. 

When these 140 animals are deducted from the data 
making u p  the incidence curve for  the worm-free stock, 
the percentage of tumor remains remarkably constant 
in its range, fo r  the different age periods (between 80 
and 85 per cent.). 

Unfortunately the stock, as  it  now exists in this 


