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Uridine 5’-(a-D-glucopyranosyl pyrophosphate) (UDP-D-glucose) was converted 
into UDP-D-glucuronic acid by pure bovine UDP-D-glucose:NAD oxidoreductase 
(E-C. 1.1.1.22) in H, ’ 80. The D-glucosyluronate moiety of the UDP%glucuronate 
formed in the reaction was shown by mass spectrometry to contain 180. UDP-D- 

glucuronate carboxy-lyase (E-C. 4.1.1.35) was then used to convert the UDP-D-glucur- 
onic acid (“0) into UDP-D-xylose; the D-xylosyl moiety of the latter contained no 
“0 when examined by mass spectrometry. These data indicate that, in the NAD- 
linked conversion of UDP-D-glucose into UDP-D-glucuronic acid, the new oxygen 
atom is derived from water and is located at C-6 of the D-glucosyluronate moiety of 
UDP-D-glucuronic acid. Furthermore, a mass-spectral fragmentation scheme is 
presented for per-O-trimethylsilyl-j?-D-glucuronic acid, based on high-resolution, mass- 
spectral measurements. 

INTRODUCTION 

In an earlier publication we showed that, in the NAD-linked conversion of 
uridine 5’-(a-D-glucopyranosyl pyrophosphate) (UDP-D-Glc) into uridine 5’-(a-D- 
glucopyranosyluronic acid pyrophosphate) (UDP-D-GlcA), the C-6 hydrogen atoms 
are directly transferred to NAD and do not exchange with the medium’. To d&e it 
has been assumed that, in this reaction, water is the source of the oxygen atom in the 
carboxyl group of UDP-D-GlcA. This view is supported by the results presented in 
this paper. 

MATEFUALS AND METHODS 

Materials. - D-Glucuronic acid, UDP-D-GIG, UDP-D-GIcA, and NAD were 
purchased from the Sigma Chemical Co., St. Louis, Missouri. Hz1 8O was obtained 
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contains one atom of oxygen from the solvent. As no label is present in UDP-D-Xyl 
obtained from the UDP- i ‘O-D-GlcA, the “0 must have been located in the carboxyl 
group of UDP-D-GIcA. In other words, during the conversion of UDP-D-GIG into 
UDP-D-GIcA, one oxygen atom of the carboxyl group is derived from water. 

During the course of our studies, Nelsestuen and Kirkwood’ demonstrated 
that UDP-cr-D-&co-hexodialdose (UDP-D-GIc-6-CHO) is an intermediate in the 
conversion of UDP-D-GIG into UDP-D-GIcA by bovine liver dehydrogenase. This 
indicates that the enzymic reaction begins by direct transfer of a C-6 hydrogen atom 
of UDP-D-GIG to NAD. Subsequent loss of a C-6 hydroxyl hydrogen ion to the 
medium would result in the formation of UDP-D-Glc-6-CHO. From this point there 
are at least three mechanisms by which the aldehyde could be converted into UDP- 
D-GlcA. The first requires that the aidehyde become hydrated. The resulting diol 
would then be dehydrogenated to yield the carboxyhc acid. The second mechanism 
requires that the aldehyde react with a thiol group of the enzyme to form a hemiacetal, 
as in the case of glyceraldehyde 3-phosphate dehydrogenase’. The thioester resulting 
from oxidation of the latter would then be hydrolyzed to yield the free acid. The third 
mechanism calls for the direct removal of a hydride ion from the aldehyde and its 
subsequent replacement by a hydroxy! ion from the medium. This mechanism 
is most probably operative in the action of human liver aldehyde dehydrogenaseg as 
well as of xanthine oxidase obtained from miIk’ ‘, in which the free carboxyl forms of 
the aIdehydes employed are the true substrates. From the data presently available, 
it is not possible to determine which mechanism is involved in the reaction catalyzed 
by UDP-D-Glc dehydrogenase. 
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