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Previously, Drysdale and Cohn (1956) studied the reaction of DPNH 

cytochrome c reductase, prepared from pig heart muscle by,the method of 

%hler et al (19521, and found it to be stereospecific for the S configuration 

ofDPNH. More recently, De Bernard (1957) and Mackler (1961) have prepared 

DPNB cytochrane 2 reductases frcm highly purified preparations of beef heart 

electron transport particles (E!lT) and DPNH oxidase respectively, by modifi- 

cations of the method of Mahler et al (1952). The present paper describes 

the results of studies of the a,&stereospeclficity and the effects of 

deuterlum oxide on the rates of reactions of DPNB oxidase and the derivative 

DPNB debydrogenase. 

DPNE oxidase was isolated as described by MBckler and Green (1956). DPNB 

dehydrogenase was prepared f'rom the purified preparations of DPNB oxidase by 

modifications of the method of De Bernard (1957). DPND was prepared in the 

A form (a-is-r) by the reaction of DPN with yeast alcohol dehydrogenase 

and deuteroethanol, and in the B form (S-isomer) by the cyanide addition 

method described by San Pietro (1955). Deuterium oxide was obtained from the 

33.1 Lilly cw. Bnzymic assays were performed as described previously by 

hwkler and Green (1956) and by Mackler (1961). 

Table I shows the results of studies of the reactions of DPNH oxidase 

and DPNH dehydrogenase with forms A and B of DPND. As shown in the Table 

both of the enzymes react with farm A of DPND at a rate equal to that with 

DPNB. However, when form B of DPND was used in place of DPNB, rates of 

reaction for DPNH oxidase (oxygen as acceptor) and DPHB dehydrogenase (with 

2,6 dichlorindophenol as acceptor) were reduced by 78$ and 46 respectively. 
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0 0 0 0 0 

Thus DPNH oxidase ad DPNH dehydrogenase are specific for the p configuration 

ofDPNIi. When acceptors other than indophenol were used in the reaction with 

$-DFND ad DPMIi dehydrogenase little m no inhibition was found, indicating 

that the initial reactions of DPNH (or DPND) with the'enzyme are not rate 

limiting for these acceptors. 
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TABLE II 

Effects of deuteriwn oxide on the enzymic activity of DPNH dehydrogenase 

Acceptor 

Indophenol 

Cytochrame 2 

Oxygen 

FAD 

Rate in D20 (5 of rate in H20) 

loo 

100 

28 

30 

Table II shows the results of experiments on DFWH dehydrogenase 

performed with 95s deuterium oxide present in the assay systems instead of 

water. As demonstrated in the Table no effects on the enzymic rate were 

observed with indophenol or cy-tochrcme c as acceptors, but a 30$ inhibition 

was found with oxygen or FAD as acceptor in the reaction. The results add 

further support to the finding that an initial reaction involving the p 

hydrogen from DPNH is rate limiting in the indophenol catalyzed reaction, 

but that the terminal reaction between acceptor and hydrogen ions (from the 

assay medium) is rate limiting in the enzyme catalyzed reactions with oxygen 

and FAD. The finding that deuterium oxide does not affect the enzymic reaction 

with cytochrome 2 is not unexpected, since only the passage of an electron 

is involved in the reduction of ferricytochrome 2 to ferrocytochrome 2. 

Acknowledgment 

This work was supported in part by grant number H-5457 from the National 

Heart Institute, snd by a grant from the Boeing Employees Medical Research 

Fund.. 

References 

De Bernard, B., Biochim. Biophys. Acta, 23, 510 (1957). 

Drysaale, G. R. ana Cohn, M., Biochim. Biophys. Acta, 21, 397 (1956). 

197 



Vol. 4, No. 3,1961 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

Mackler, B., Biochim. Biophys. Acta, In Press. (1961). 

Mackler, B. and Green, D. E., Biochim. Biophys. Acta, 21, 1, (1956). 

Waler, H. R., Sarkwx, N. K., Vernon, L. P., and Alberty, R. A., 
J. Biol. Chem., 199, 585 (19%). 

San Pietro, A., J. Biol. Chem., 217, 579 (1955). 

198 


