
are actively dividing. The former seems more likely 
at  present, fo r  the biotin content of rat  liver vigorously 
regenerating after partial hepa te~ tomy,~  or of the 
pregnant human uterus, was found not to  differ from 
that of the same tissues in a non-hyperplastic state. 

W e  are indebted to the following gentlemen f o r  a 
generous supply of material: Drs. Robert P. Hill, 
James W. Jobling, Homer D. Kesten, John G. Kidd, 
Richard E. Shope, Charles lf. Steer, Fred Stewart, 
Arthur Purdy Stout and Benjamin P. Watson. 

T H E  PRESERVATION BY FREEZING AND 

DRYING I N  VACUO O F  T H E  MILK- 


INFLUENCE F O R  T H E  DEVELOP-  

M E N T  O F  BREAST CANCER 


I N  MICE1 


THERE is an active influence in the milk of lactating 
females of strains of mice having a high inciclence of 
carcinoma of the mammary glands which promotes the 
development of t.his type of cancer.2 This influence is 
usually obtained by nursing but may also be trans- 
ferred by the transplantation of splenic tissue3 and by 
:he feeding of milk secured from females of cancerous 
strains. The milk was given to animals after they had 
been weaned.* The amount of milk given may have 
influenced the incidence and the average age a t  the 
time of the appearance of the tumors. Macerated liver 
from mice of cancerous strains failed to affect the 
incidence of breast tumors. 

This ;eport considers the feeding of lyophilized 
tissue of spontaneous mammary carcinoma. The tissue 
was prepared by Dr. G. Burroughs Mider, sesearch 
fellow, National Cancer Institute, while a t  the Univer- 
sity of Rochester, as follows : The spontaneous tumors 
were removed under aseptic conditions, finely minced 
with a knife and placed in tubes. The tissue was 
frozen immediately a t  -72' C, and dried ilz vacuo.  
At  the completion of the process the tubes were sealed 
with a blow torch. 

Thirty cc of water was added to 10 cc of the lyophil- 
ized tumor-tissue and filtered (filter paper).  The 
a t r a t e  was placed before the mice in small dishes: 1 0  
ac fo r  each 5 mice or 2 cc per mouse. The animals 
had been ~vithout water for  about 18  hours. 

The mice which received the filtrat,e were represen- 

9 George &I.Higgins and Reuben 31.Anderson, Arch. 
Path., 1 2 :  186, 1931. 

1Preliminary report. 
2 J. J. Bittner, SCIENCE, Reviewed in 8 4 :  162, 1936. 

footnote 8. 
3 Idem, Pub. Hraltlz Rept., 5 4 :  1827, 1939. 
4 Idem, PTOC.SOC. Exper. Biol. and Hed., 4 5 :  805, 1940. 

tatives of the Ax strain2, 6t and were from 4 to 5 
weeks of age. The mice of this line are  descended 
from a female (No. 38432) of the A strain which had 
been fostered from birth by a female of the CBA or 
X stock (low breast cancerous strain).  The incidence 
of breast cancer in breeding females of the Ax strain 
has been 3.1 per cent. (292 mice), average tumor age 
13.9 months and average non-tumor age 17.2 months. 
Over 90 per cent. of the breeding females of the A 
stock develop mammary cancer,5, whereas few (4.9 
per cent.) of the females of the A strain kept a s  vir- 
gins became c a n c e r ~ u s . ~  

Six of the 10 mice of the Ax strain which consumed 
the filtrate of the lyophilized tumor-tissue have devel- 
oped breast tumors (12.4 months), one was missing a t  
12 months of age and three are living a t  17.5 months. 
These mice were used as breeders. 

A s  has been reported the females of the Ax strain 
axe genetically of a constitution in which breast tumors 
may be expected to develop if they are nursed by 
females which have the active influence in  their milk 
and are used as breedersS8 

The ten experimental animals were the progeny of 
three females. Two of the three mothers have had 
other progeny which have been continued as  breeders, 
and they and their descendants number 24 mice. A s  
none of these mice has developed breast tumors it is 
improbable that the mice which received the filtrate of 
the lyophilized tissue were subjected to an active in- 
fluence in the milk of their maternal parent or that the 
influence developed de ~ 0 ~ 0 . ~  

The voluntary method of feeding the material did 
not insure that each mouse consumed the same amount, 
as some might have taken very little. Whether or not 
the age of the animals a t  the time they developed 
tumors may indicate the amount taken is problematical, 
as great age differences in the time of tumor develop- 
ment are  also common among the controls, even for  
mice of the same litter. 

The technique used in the preparation of the lyo- 
philized tumor-tissue was similar to that described by 
others to preserve the viruses of other diseases.9 Thus, 
the results obtained in the present experiment with a 
small number of animals suggest that the active influ- 
ence in the milk of females of strains of mice having 
a high incidence of breast cancer may be a virus. 

The development of spontaneous breast cancer in 

5 Idenz, Cancer Research, 1 :  113, 1941. 

6 Ibid., 1 : 115, 1941. 

7 J .  J .  Bittner, Pub.  Health Rept., 5 4 :  1113, 1939. 

8 Idem, Jour. N a t .  Cancer Inst.,  1: 155, 1940. 

Q J .  G. Vooley, Pub. Health Rept., 5 4 :  1077, 1939. 




nlice following the feeding of lyophilizecl tissue prc- 
pared fi+om breast tumors suggests that the active in-
fluence usually traasferred in  the milk by nursing may 
be a ~irn.; .  

J o n ~J. WITTYER~O 

ROSCOEB. JZick ' so~  ~~~~~~~~~~~,~IEMOBIAL 

B ~ R  ME.
I~ARBOR, 

A PROBABLE AGENT FOR T H E  TRANSMIS- 
SION O F  F O W L  PARALYSIS 

FOWLparalysis, sometimes called "range paraly-
sis," is a discase that is widespread in this country. 
I n  mail7 ins t~nces  the toll is hemy. The disease lllade 
its appearance a t  this collcge i11 1937, causing 6 1  
deaths ill a flocli of 235 chickens. In 1935 a flock of 
345 birds had 92 fatditics. I n  1930 three flocks ~irith 
a total of 439 birds had 403 fatalities. 

Thc fatalities in 1939 occurred from X a y  10 to 
Scpteniber 28. An old barn infested with "blue b~lgs," 
Argus  persiczts (Oken) (A.  nzi?tiusi7r~ICock), stood 
near the pcns, and the chielens -tvere practically all 
iufeiteci wE~en the large nult~ber of fatalities occurred. 
This led one of the anihors (Brown) to suspect the 
"l~lue bugs," o r  fowl ticks, ns being associatecl with 
the disease. Immediately esperiment.; \%.ere started to  
see if the susl~icion n-as justifiable. Tlle barn was 
torn down and the hen houses Trcre disinfected with 
e:trbolineum. 

On Septcmher 2, 1939, twclve pcns heavily in f~s te i l  
~vitll "blae bugs'' were dividetl into two groups of six 
pens each. 111 group I six birds with paralysis were 
placecl in  each pen on &eptemher 4. On September 9 
twelve hircls without paralysis were placed in the six 
pens with the thirty-six paralyzetl birds. The para- 
lyzed birds -Evere removeil from th(> pens on September 
21. Twenty-one days after lwing placed in the pens 
the well birds began to show pnraly>ir. On the thirtg- 
first day all were C ~ ~ T T - I Imit 11 p:iral>-sis. 

'Che six pens of group I1 were thoroughly disin- 
fected -t~*ith earbolinemn on Septeni1)er 5.  Six pullets 
mere placed in each of 11.1~six disinfected pens on 
September 9. Thrie pens were disinfected again on 
Septctnher 12. These pen? were used as control^, and 
no ~ ) a r a I ~ . i s  occurred after they llad been occnpieil f o r  
31 days. 

Smlilnr experiments to lhe one outlined above we1.c 
~ e p e a t e dfive times over a period of one year, 1%-iththe 
exception that no paralj~zed bii'du were introduced. 
Some v c r r  kept in pens infested with "blue bugs,'' 
while others werc lrept as  controls in pens free fronl 
these parailtes. 61 the pens infcstecl ~ ~ i t h  thc "blue 
hr~gs" 111hirds out of 120 derelopeti paralysis. Tn  
the control pcnc 1bird out of 126 iicreloped parnlysis. 

lo Assisted by a grant fro111 thr STationaI Ca11ccr In-
stitutc. 

On Septe~nber 1.1940, Eve hens were placed in onc 
of tllc infested pens. SVhcn paralysis had appeareil 
(September 27), one of the hens was taken to the 
laboratory where the yotlrig "blue bugs" \!-ere rentoveil 
from the hen, treated with 50 per cent. ethyl aleohol, 
renioved to x sterile physiological salt, solution, and 
ground until EI snspc~isiol~was made of their body 
contents. This suspension was injccted into three 
young birds-two cockerels and one 1~1111ct. These 
birds were placed in a clean pen f r ~ e  fro11 '.blnc bugs." 
Between the twenty-first ancl the tx-enty-fifth day the 
cockerels broke do~vri wit11 pa~a lys i s ;  Ihc pullet broke 
doll-n on the tmcntp-ninth day. On Xovemher 1 a 
tx-o-year-old hen and a pnllet were injectcd -with 
some of the same suspension (34 days after making 
i t) .  On NoVculbcr 29 llrc pullet mas prostrate. The 
hen TT-as paralyzed i n  one leg. I n  thc main bi~ecciing 
yards of tlic college only five chickens with p:11':kIysi4 
havc been Counrl since September, 1939, following 
intensive work to pfereiit the reeu1,rellce o f  "blue 
bugs." 

The results given Irerc inrlicate that llle "blue hugs," 
LTrgas p~rsiezcs, are agents for  tra~isniitting fold 
piwalysis. Other parasites may be agents also, but 
in  this prelituinary -rseporl the autl~ctrs have data for  
only the one. Fnrihcr experiinentntion on a n  exten- 
sive scale is now being planned. 

J .  C. BROIVN 
J, ci CROSS 
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