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Metabolism of Various Sulfur Compounds in Cystinuria. "t 
ERWIS BRAXD, GEORGE F. CAHILL AND MEYER AT. HARRIS. 

From the Departments of Chemistry and Internal Medicine, New Pork State 
Psychiatric Institute and Hospital and from the Squier Urological Clinic of the 

Presby tmhn Hospital, New Pork. 

A cystinuric patient \ \ a s  licpt for a period of approximately 4 
months on a standard meat free diet and his urine analyzed daily 
for  various nitrogenous atid sulfur constituents. In  addition the 
cystine sulfur n-as deterniinctl by both the Folin and the Sullivan' 
methods. 

During experimental periods of 3 clays each the following com- 
pounds were fed in the quantities indicated containing equivalent 
amounts of sulfur : cystine ( 6.4 gm.), glutathione ( 16 gin.), cys- 
teine HCI (8.8 p i . ,  neutralizetl) and dl-methionine (8 grn.). The 
experiments \\-ere carried mit in triplicate except the one with glu- 
tathione which was repeated only once. 

The results may be suniiiiarized as follows : 
Cystlize experiments shoivecl that 94% of the extra sulfur was 

excreted as  inorganic sulfate and that there was no rise in the ex- 
cretion of cystine. 

Glutatlziozze experiments showed that 80% of the extra sulfur was 
excreted as inorganic sulfate and that there was a slight rise in the 
excretion of cystine which amounted to 9% of the extra sulfur. 

Cysteiize experiments showed that only 34% of the extra sulfur 
were excreted as inorganic sulfate while there was a large increase 
in the excretion of cystine, continuing for several days after the 
feeding, which increase in cystine excretion accounted for 66% of 
the extra sulfur. The analyses also indicated that additional cystine 
and not cysteine was being excreted. 

dZ-Methioitiize experiments showed that only 34% of the extra 
sulfur was excreted as inorganic sulfate while there was a large in- 
crease in the excretion of cystine, continuing for several days after 
the feeding, which increase in cystine excretion amounted to 47 % 
of the extra sulfur ; there was also a definite increase in the excretion 
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of undetermined (lion-cystine) neutral sulfur which amounted to 
19% of the extra sulfur. The analyses again indicated that addi- 
tional cystine and not cysteine was being excreted. 

These experiments tend to show that the metabolism of cystine 
may be quite different from that of cysteine and that these 2 com- 
pounds are not as interchangeable in intermecliary metabolisni as has 
been assumed generally. They further show that the metabolic 
behavior of an amino acid may vary markedly depending upon 
whether it is catabolized as a free amino acid (cysteine) or in com- 
bined form as a peptide (glutathione). The experiments also indi- 
cate that methionine may be metabolized via cysteine. The experi- 
ments thus indicate the possibility of a conversion of methionine into 
cystine. The experiments by Jackson and Block2 and by White and 

which have estab'lished a metabolic interrelationship between 
methionine and cystine perhaps should Be interpreted in this way. 

The finding that cystine is excreted following the administration 
of cysteine indicates the possible r6le of the kidney in the oxidation 
reduction mechanism of the SS-SH system. 

It appears that the cystine which the cystinuric excretes in the 
urine may be derived, in part or in whole, from that portion of the 
protein sulfur which is present in the protein molecule in the form of 
methionine. Further experiments will be necessary to determine to 
what an extent cystinuria is primarily a disturbance in methionine 
metabolism. 

The possibility of a disturbance in glutathione synthesis in cysti- 
nuria should be considered. This view would be in keeping with the 
aspects of intermediary protein metabolism indicated in a previous 
publication? 
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The cultivation of Rickettsia presents considerable difficulties. 
Successful cultivation, with demonstrable rickettsia in cells, has been 
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