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Formation of Sulfate from L-Cysteine in Rat
Liver Mitochondria∗

Toshihiko Ubuka, Shigeki Yuasa, Jun Ohta, Noriyoshi Masuoka, Kenzaburoh
Yao, and Masahiro Kinuta

Abstract

Formation of sulfate in rat liver mitochondria was studied. About 0.1 mumol of sulfate was
formed in mitochondria from 1 g of liver in 60 min when 10 mM L-cysteine was used as the
substrate. Addition of either 10 mM 2-oxoglutarate or 10 mM glutathione to this system increased
sulfate formation 3 to 4 times. The addition of both 2-oxoglutarate and glutathione resulted in a 20-
fold increase in sulfate formation. Sulfate formation in the presence of 5 mM L-cysteine was 58%
of that with 10 mM L-cysteine. L-Cysteine-glutathione mixed disulfide was not a good substrate,
indicating that this mixed disulfide was not an intermediate of sulfate formation in the present
system. Incubation of 3-mercaptopyruvate with rat liver mitochondria also resulted in sulfate
formation, and the addition of glutathione accelerated it. Formation of sulfite and thiosulfate was
also detected. These results indicate that sulfate is produced in mitochondria, at least in part, from
L-cysteine through the transamination pathway (3-mercaptopyruvate pathway).

KEYWORDS: sulfate formatioon, cysteine metabolism, glutathione, 3-mercaptopyruvate, mito-
chondria

∗PMID: 2363365 [PubMed - indexed for MEDLINE]
Copyright (C) OKAYAMA UNIVERSITY MEDICAL SCHOOL



1

Ubuka et al.: Formation of Sulfate from L-Cysteine in Rat Liver Mitochondria

Produced by The Berkeley Electronic Press, 1990



2

Acta Medica Okayama, Vol. 44 [1990], Iss. 2, Art. 1

http://escholarship.lib.okayama-u.ac.jp/amo/vol44/iss2/1



3

Ubuka et al.: Formation of Sulfate from L-Cysteine in Rat Liver Mitochondria

Produced by The Berkeley Electronic Press, 1990



4

Acta Medica Okayama, Vol. 44 [1990], Iss. 2, Art. 1

http://escholarship.lib.okayama-u.ac.jp/amo/vol44/iss2/1



5

Ubuka et al.: Formation of Sulfate from L-Cysteine in Rat Liver Mitochondria

Produced by The Berkeley Electronic Press, 1990



6

Acta Medica Okayama, Vol. 44 [1990], Iss. 2, Art. 1

http://escholarship.lib.okayama-u.ac.jp/amo/vol44/iss2/1



7

Ubuka et al.: Formation of Sulfate from L-Cysteine in Rat Liver Mitochondria

Produced by The Berkeley Electronic Press, 1990



8

Acta Medica Okayama, Vol. 44 [1990], Iss. 2, Art. 1

http://escholarship.lib.okayama-u.ac.jp/amo/vol44/iss2/1



9

Ubuka et al.: Formation of Sulfate from L-Cysteine in Rat Liver Mitochondria

Produced by The Berkeley Electronic Press, 1990



10

Acta Medica Okayama, Vol. 44 [1990], Iss. 2, Art. 1

http://escholarship.lib.okayama-u.ac.jp/amo/vol44/iss2/1


