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Complete $Regression of Lymphosarcoma Implants Following Temporary 
Induction of Riboflavin Deficiency in Mice. 

. HERBERT C. STOERK AND GLADYS A. EMERSON. 
From the Merck Institute f o r  Therapeutk Research, Xahway, N .  J .  

It has been found previously that lympho- 
sarcoma implants show marked regression fol- 
lowing the administration of a pyridoxine 
antagonist (desoxypyridoxine) In recent ex- 
periments a number of other vitamin antag- 
onists were examined for their possible effect 
upon lymphosarcoma (6C3HCD) in mice of 
the C3H strain. It was found that the feed- 
ing of a diet low in riboflavin produced re- 
gression of established Iymphosarcoma im- 
plants. This regression was enhanced by the 
administration’ of riboflavin antagonists (iso- 
riboflavin,’ galactoflavin.3). 

C3H male mice 5-6 weeks of age were inocu- 
lated with lymphosarcoma (6C3H-ED) * frag- 
ments under sterile precautions. The tumor 
transplants were placed under the skin of the 
lower back. The tumors were then permitted 
to grow for 6 to 14 days. During this time 
the animals were maintained on a complete 
diet of natural foods. They were then divided 
into experimental groups and subjected to 
treatment as indicated in the table. At the 
end of the feeding period3 the animals were 
transferred back to the stock diet. The find- 
ings summarized in the table show that in 51 
control animals OD a stock diet (Group I) ,  
the tumors attained an average size of 9.2 
cmR within 20 days. After 30 days there were 
no survivors in this group. Mice fed for 14 
days (group 11) and for 26 days (group 111) 
a diet deficient in vitamin BP showed marked 
to complete regression of the established im- 
plants within 10 days. Thirty per cent of 
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the mice in group I1 and 37% in group I11 
survived for more than 60 days, a period after 
which no recurrences were ever observed up 
to 200 days. Amounts of riboflavin) required 
for maintenance in C3H mice, when fed to 
Ipphosarcoma bearing animals (Group IV) , 
were not sufficient to permit growth of the 
implants a t  the usual rate. However the 
rate of tumor growth did not significantly 
differ from that in the controls (Group I) 
when 8 pg (Group IX) or 10 pg (Group V) 
were given daily to the animals. Tumors that 
were permitted to grow to a larger size (Group 
WII) regressed rapidly when a riboflavin 
antagonist was administered. The feeding 
of a riboflavin analogue Group VI and 
VII) was rendered ineffective when 100 
pg of vitamin B2 were given simultaneous- 
ly. Animals surviving for more than 60 
days, when reinoculated with lymphosarcoma 
tissue, failed to “take” the second implant. 
The administration of other vitamin antagon- 
ists (pyrithiamine, 3-acetyl pyridine and pter- 
oyl aspartic acidi) had no significant effect 
upon the lymphosarcoma implants. 

Regression of lymphosarcoma transplants, 
produced by the administration of a pyridox- 
ine antagonist (desoxypyridoxine) 11 occurred 
more rapidly than the regression observed in 
riboflavin deficiency. However refeeding of 
vitamin B,; deficient animals with pyridoxine 
was followed by recurrence of the tumors. In 
mice in which tumor regression had been in- 
duced by transitory vitamin B2 deficiency, 
the tumor dcid not recur when riboflavin was 
fed. Moreover in these mice even reinocula- 
tion was ineffective. This suggests strongly 
that immunization may be an important con- 
tributing factor in the permanent suppression 
of the Iymphosarcoma transplants. In  the 
riboflavin doficimt rat antibody formation is 
unimpaired whereas immune responses in pyri- 
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doxine deficiency are suppressed? I t  is prob- 
able that the recurrence of the tumor trans- 
plants following recovery from vitamin Be 
deficiency is due to the absence of immune 
bodies directed against the neoplastic tissue 
or its causal agent. 

While pyridoxine deficiency produces mark- 
ed atrophy of both normal: and neoplastic 
lymphoid tissue,l riboflavin deficiency af- 
B fects only neoplastic lymphoid tissue. Ribo- 
flavin deficiency in the rat,5 chick and 
does not alter normal lymphoid tissue to a 
greater extent than does a comparable degree 
of inanition. The apparent exceedingly high 
requirement of neoplastic lymphoid tissue for 
vitamin BZ may therefore be either a charac- 
teristic of the tumor lymphocyte or may per- 
haps represent a property of its causal agent, 
possibly a virus. The demonstration by 
Morris' that the growth of a mammary adeno- 
carcinoma. related to a filtrable factor, is 
retarded by riboflavin deficiency, appears 
compatible with the latter possibility. 

Suvnwzary. Marked regression of established 
lyniph~osarcoma ( 6 C3H-ED) implants occur- 
red in all of 48 C3H mice rendered tempor- 
arily deficient in riboflavin either by the 
feeding of  a diet low in this vitamin or by 
the administration of an antagonist. In most 
cases survival was significantly prolonged and 
1 5  mice survived without recurrence of the 
tumors for more than 200 days. When animals 
which had survived 60 days or more were re- 
inoculated with lymphosarcoma tissue, the 
second implant failed1 to take. Established 
lymphosarcoma implants in 81 control mice 
on a diet supplemented with adequate amounts 
of riboflavin, grew continuously and killed 
all animals within about 4 weeks. 
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