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Data have been published which indicate that the rate 
a t  which fibrosarcomas appear a t  the site of the injection 
of methylcholanthrene into mice (frequency incidence) 
varies with the litter sequence of a given female (1). 
The susceptibility to chemically induced fibrosarcomas is 
lowest in mice of the first and second litters and highest 
in mice of the fifth and sixth litters. The increase of 
susceptibility in the succeeding litters of a single female 
mouse has also been shown to  be variable, being very 
small in mice of some stocks and significantly higher in 
mice of other stocks. Increased susceptibility to fibro-
sarcomas of later litters is probably not associated with 
heterosis, since i t  has been found in mice of inbred strains 
as  well as in mice of an F, generation that were obtained 
by a cross between the inbred Brs subline and the C ,  
blacks as originally determined. 

The pBr subline (one of the major sublines of the 
NHO descent) has been continued for 26 generations by 
a continuous process of selection for greater resistance to  
methylcholanthrene-induced fibrosarcomas following the 
subcutaneous injection of this carcinogen into both par- 
ents a t  60 days of age. The latent period for the ap- 
pearance of chemically induced tumors has been increased 
by such selection from 125 days to 436 days in 22 gen- 
erations. The pBr methylcholanthrene-treated descent is 
still being continued. 

The pBrunt subline was separated from the pBr-treated 
series in the F,, generation of brother-to-sister matings, 
a t  a time when the average latent pcriod for the appear- 
ance of induced fibrosarcomas was 3G3 days. Tlie subline 
was then continued as an untreated descent. The 2pBrunt 
subline was separated off in the F, generation, when the 
average latent period for induced fibrosarcomas was 393 
days; this new subline was similarly continued as  an-
other untreated descent. Mice of the 2pBrunt subline 
thus have a greater resistance to the appearance of 
fibrosarcomas than mice of the pBrunt subline, and this 
greater resistance is measurable in terms of an increased 
average latent period (393 days compared to 363 days). 
After several generations of untreated descent, the off- 
spring of mice of the two descents (the pBrunt and the 
2pBrunt) are now being injected with 1 mg of methylclio- 
lanthrene dissolved in 0.1 ml of sesame oil a t  60 days of 
age. Unpublished data show that mice of the two des- 
cents are different not only in the rate a t  which fibrosar- 
comas appear a t  the site of injection of the methylclio- 
lanthrene, but also in survival time (time between the ap- 
pearance of the chemically induced fibrinosarcomas and 
the death of the individual). 

IThis experiment has beell made possible by grants from 
The Anna Fuller Fund and The Jane Coffin Childs Memorial 
Fund for Medical Research. 

AVERAGELATENT AND T I M EPERIOD AVERAGE SURVIVAL 
FOR MICE O F  THE PBKUNTSOBLINE* 

SurvivalLitter NO. of mice Latentpcriocl time 

* Only mice with latent periods less than 100 clays are 
included. 

I n  this paper data will be given only on the survival 
time of female mice of the pRrunt subline, which develop 
induced fibrosarcomas with a latent period of less than 
100 days. These data, summarized in Table 1, are pre- 
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FIG. 1. Litter frequency is given on the base line and 
the average survival times of mice bearing induced fibro-
sarcomas are given on the vertical line expressed in days. 

sented graphically in Fig. 1. The mice are classed ac-
cording to the ordinal numbers of the litters to which 
they belong, beginning with the first and ending with the 
eighth. 

An analysis of the data indicates that the survival time 
of a mouse of the pBrunt descent growing an induced 
fibrosarcoma increases with the litter frequency of the 
mother. The group of mice that survive for the shortest 
length of time (an average of 52.4 days) with the growth 
of a primary induced fibrosarcoma belong to a first litter. 
This survival time gradually increases with litter fre-
quency, until, if the mouse belongs to  an eighth litter, 
the average survival time is 130.0 days. After temporary 
growth, 16 mice belonging to advanced litters have re-
gressed their primary chemically induced fibrosarcomas 
spontaneously. 
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Mice of the pBrunt descent growing primary induced 
fibrosarcomas thus have a greater resistance to  the growth 
of this typo of malignant tuinor than mice of tho C,, 
stock, which nndor tho same conditions survive on the 
average only 30 to 40 days. 

Ky controlling the ordinal position of the litter in whicll 
a mouse has been horn, an  influence on survival time with 
growth of a malignant tuinor has been determined. 

It is difficult to obtain many mice tha t  belong to  litters 
succeeding tlle eighth one. Later littors should yield ill-

toresting data  aljol~t the growth rates of chemically in- 
duced fil-)rosareomas, retrogressive potentialities, alter-
ations in latent period, survival time, and perhaps in the 
histological characteristics, invasiveness, and ability of 
the tumors to  metastasize. 

Only a short time ago it was felt  tha t  tlle growth of 
a malignant tuinor was autonomous, tha t  it grows and 
kills an  individual by laws yet unlinown. We are now 
able to determine, to no slight degree, the end results of 
the growth of a malignant tumor, a t  1e:ist in a carefully 
controlled experinlental animal. Through the construc-
tion by genetic principles of a biological systenl tha t  
shows increased resistance to tho grolvtl~ of a maliguant 
tumor, such as  obtained in tho pBr  subline, the fa te  of 
the individual can be changed significantly. 
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Recently these laboratories undertook to  determine the 
thinmino content of rice bran, usirlg the biological 
method of assay described in the U. S. Pharmacopoeia 
XI11 (7) .  This method is the one most commonly em- 
ployetl in maltirrg dcterininations of thiamine content by 
t11~ biological procedure. 

Twenty weanling rats were placed in cages having 
wire sc21ccn botton~s to  prevent access to feecs, and werc 
given the basal diet ad  libitum. These animals failed to  
develop polyneuritis in tho expected manner. Because 
of the possibility tha t  autoclaving for tho prescribed 5 
111 had not destroyed the thiamine naturally present in the 
yeast and peanut components of tho U.S.P. ration, a 
second batcll of each was autoclaved for 7 h r  and a new 
lot of diet satisfactorily prepared. Still the ra ts  failed to  
develop polyneuritis. 

A study was then made of a "synthetic" ration, 
which was essc~ltially devoid of thiamine and yet con 
tained l ibera l -mounts  of all other nutrients known t o  
be required by the rat. I t  is now recognized tha t  ra ts  
maintained on a thiamine-free diot die of inanition with- 

out symptoil~s of polyneuritis (8-5))  whereas those given 
small amounts (0.25-0.75 yg  per ra t  per day) of the 
vitamin develop typical symptoms proportional i n  se-
verity to the thiamine intake (1-6). Ammerman and 
Waterman (1) found tha t  0.5 pg of thiamine hydro-
chloride per ra t  per day, given in conjunction wit11 a 
vitamin B,-free diet, produced paralysis in 70% of the 
animals in 5-8 weeks. Supplee et al. (6)  used 0.75 pg 
vitamin B,, 10 yg lactoflavin, and 100 mg  autoclaved 
rice polish concentrate as  a supplement to tho basal 
vitamin Bl-free diot, and observed tha t  some animals 
sho\\~ed prolollged resistance to  development of poly-
neuritis. 

The composition of the synthetic diet used in  the 
present study was: 

sucrose 55.570 
vitamin-free casein 27.0% 
salts (Hubbell) 3.0% 
Crisco 14.0% 
vitamin mixture 0.570. 

The vitamin mixture contained, in mg  per 0.5 g :  
riboflavin 0.5, pyridoxine 0.4, niacin 2.0, calcium panto- 
thenate 2.0, p-amino benzoic acid 10.0, inositol 200.0, 
biotin 0.03, choline cllloriilo 300.0, menadiono 0.3, a-toco- 
pherol 10.0, folic acid 0.25, ascorbic acid 10 0, and also 
1250 U.S.P. units of vitamin A and 125 U.S.P. units of 
vitamin D. 

This tl~iamine-free synthetic diot was fed ad  libitum 
to  four comparable groups of 15  weanling ra ts  each. 
Thc animals of group I received no supplement. Tllose 

F I G .  1. Body weight during the depletion of groups of rats 
which eventually developed polyneuriUs. 

of groups 11, 111, and I V  received, respectively, 0.25, 
0.60, and 0.75 pg of thiamine hydrochloride daily, given 
ornlly as a solution delivered from a calibrated pipette. 
A- f i f t h  group of 23 rats was given the U.S.P. basal 
diet. The assays with all five groups wore carried out 
according to U.S.P. procedure (7). 


