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ultimately responsible for the antirheumatic 
activity of salicylate. Therefore, the finding 
by the method of simultaneous adaptation that 
gentisate is not oxidized through any pathway 
known for other aromatic substances, e.g., via 
catechol, protocatechuate, or homogentisate, 
introduces the necessity of searching out other 
likely intermediates, including straight-chain 
keto-acids. Indeed, if the oxidation of gen- 
tisate were quite analogous to that of home 
gentisate one would expect the production of 
a P-diketo-, dicarboxylic acid, CTH606.  The 
qualitative chemical tests carried out so far 
indicate that such a reaction is entirely 
possible. 

A search through the chemical literature 
has failed to turn up any helpful information 
on this score: fumarylpyruvic acid may exist 
but it has not been synthesized or isolated 
from natural sources, and must therefore re- 
main for the time being a hypothetical inter- 
mediate in the oxidation of gentisate. The 
probIem of the isolation and identification of 
the oxidation products in the bacterial sys- 
tem must next be undertaken. It may later 
be possible to apply the findings to a study 
of gentisate oxidation in man. 

Summary. 1. The oxidation by bacteria of 
salicylate, gentisate, and 2 : 3-dihydroxyben- 
zoate has been examined with the technic of 
simultaneous adaptation. 2. Catechol ap- 
pears to be an intermediate in the oxidation 
of salicylate. 3. Organisms grown on genti- 
sate and 2 : 3 -dihydroxybenzoate show no 
adaptation to any likely known intermediates. 
4. It is suggested that the oxidation of genti- 
sate may be analogous to that of homogenti- 

sate, with formation of a straight-chain 
/3-diketo-dicarboxylic acid. 

The authors also wish to thank Drs. K. Meyer and 
C. Ragan for many helpful suggestions and some of 
the chemicals, and Dr. J. MacLennon for advice in 
bacteriology. 
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Glucosamine and Leukemia." (20534) 

ARTHUR A. MARLOW AND GRANT R. BARTLETT. 
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Recently Quastel and Canter0 (1) reported 
an inhibition of mouse sarcoma 37 by gluco- 
samine. The rationale of their study was as 
follows. Hexokinases are able to phospho- 

rylate glucosamine in vitro (2,3) the reaction 
being competitive with glucose. Tumors, pre- 
sumably being particularly dependent on gly- 
colytic energy sources, might be selectively 
influenced by a glucosamine block of glucose * Supported in part by the P. C. Pinson Fund. 
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utilization and concomitant diversion of 
adenosine triphosphate. 

Regardless of the mechanism, there was a 
striking inhibition of the rate of growth of the 
mouse tumor which was associated with con- 
vincing morphological cellular damage and an 
increase of liver catalase over non-treated 
controls. In view of these results it was 
decided to test the effect of glucosamine in 
human leukemia. 

Results and discussion. Glucosamine was 
purchased from Eastman or prepared from 
local lobster shells (4). Both preparations 
were purified by repeated charcoal treatment 
and crystallization from aqueous alcohol and 
from water. The resulting snow white crys- 
tals gave theoretical reducing values. The 
compound was administered orally in 0.5 g 
capsules in divided doses, starting with 1-2 g 
a day and increasing in 3 or 4 days to as much 
as 20 g per day. Table I summarizes the 
hematological findings and the dosage ad- 
ministered. 

Except for occasional mild gastric irritation 
there was no demonstrable toxicity referable 
to the glucosamine itself. The metabolism of 
the compound is poorly understood. It has 
not been found in the urine after large doses 
in man ( 5 ) .  We were not able to demonstrate 
it in the urine in significant amount as reduc- 
ing material, although it possibly was present 
in conjugated form. 

In  this limited series of cases there was no 
favorable influence of the glucosamine on the 
course of the leukemia. 

I t  should be emphasized that a highly 
purified glucosamine was employed in this 
experiment. As a hydrolytic product of the 

polysaccharide, chitin, it is not unlikely that 
impure products contain variable amounts of 
hexosamine polymers. It is also conceivable 
that such polymers might possess oncolytic 
activity. Pertinent are the cytotoxic effects 
of small amounts of bacterial pdysaccharides 
containing glucosamine (6,7). The early ob- 
servation of glycogen inhibition of rat sar- 
coma(8) may also be mentioned. 

A lack of effect on leukemia does not neces- 
sarily indicate that glucosamine will not in- 
fluence other forms of malignancy. 

Summary. Highly purified glucosamine at 
dose levels as high as 20 g per day for severa1 
days did not influence the course of one 
patient with acute lymphocytic, one with 
acute histiomonocytic, one with chronic mye- 
locytic and 2 with chronic lymphocytic 
leukemias. 
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