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The ja-hydroxysteroid-mediated transhydrogenaee (ST) activitp of the 

soluble fraction of rat liver homogenate8 was reported to be lelrr thrn O.O!% 

of pyridine nucleotide transhydrogenaee (PRT) activity present in the ndto- 

chomiria (Stein and Kaplan, 1959). PNT activity in the soluble fracrtion 

al.80 an?eeded that Of ST. It wae noted in this study, however, that the ST 

and PNT activities were dependent upon the oouiitions of the assay 8y8t5Uh 

Thw, regardleer of its low order of activitie8, ST still may play a role 

in xh. 

Theeasg~leprep~~anaont~ng BTand~~ obtainedfnmthe 

eolubls fraction of rat liver homgenates, a8 described by Hurlof& aud 

Tw (1958). The mmnonimp sulfate fraotion precipitated between 9 to 

70% raturation wa8 umd. The easgaae preparation contained 5.7 mg* of pro- 

tein per O.lml. The rate8 of hydrogen transfer fram DPNH and TPNH to 3- 

acetylpyridine analogueofDPN(APDPN)wem Studied iatwo amay syetmle. 

Oneconsisfbdofaddiagirecr~and~ashydrogendonarrBndinthe 

other DPNH and TPNH uem generat. with alcohol aad i&citrate dehydroge- 

na808, rmpectively. APDPN wa8 utilieed a8 the hydrogen acceptor with both 

+8f4m8 (Kaplan and Ciotti, 19%). 'ftae rate8 of tranehydrogeuation were 

followed directly by themeaeuramentof absorbance at 375 aM@Omu. 

wreeent &ldresst Sloan-Kettering Institute for Cureer Reeearoh, Mew York, 
N.Y. 
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The rate of spontaneous transhydrogenation from DPNH tc APDPN due to 

PNT present in the enzyme preparation was rapid with 0.57 mgr of enzyme 

protein (Fyg. 1). When alcohol dehydrogenase was utilized to generate DPNH, 

Fig. 1. Dffect of androsterone, 
testosterone and TPN on the rate 
of hydrogen transfer from DPNH 
tc APDPN. The complete system 
contained in a volume of 3 ml.: 
200 umolee of Tris buffer; pH 
7.5; 1.25 umoles of APDPN and 
0.5 umolea of DPNH. Systems A 
and B contained 0.57 and l.lb 
mg. protein of 50 to 70% ammon- 
ium sulfate fraction of rat 
liver homogenate, respectively. 
With system 4 3.4 ug. of an- 
drosterone (a) and 6.6 ug* of 
testosterone (t) in O.Olml. of 
dioxanewere added 7 andfi 
minutes after the initiation Of 
the reaction. With system B, 
0.02 mole of TPN and 6.6 age 
of testosterone (t) in O&l ml. 
of dioxane were added at 6 and 
11 minutes after the initiation 
of the reaction. Measurements 
were made of absorbance at &OO 
mu. against a control cuvette 
containing all ingredients 
except APDPN and steroids. 
Temp. 25.. 

the rate of spontaneous transhydrogenation was about I.% of the former aystaa 

in which DPNH wa8 added. The addition of androsterone or testosterone did not 

affect the rate in either one of the two systems. Hurlock and Talalay (1958) 

utilizing a purified enzyme preparation obtained from rat liver homogenates and 

Baron et al. (1960) using rat and human prostatic extracts showed that hydrogen -- 

transfer from DPNH to APDPN was accelerated by the addition of androsterone. 

Hydrogen transfer from TPNH to APDPN by PNT occurred rapidly in a 3 ml. 

system containing 5.7 mg. of enzyme protein (Fig. 2). The addition of 

androsterone increased the rate of hydrogen transfer only slightly, whereas 

testosterone had no inhibitory effect. The rate of spontaneous transhydro- 
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Fig. 2. Effect of androsterone md testosterone on hydrogen transfer 
frolp TPNHto APDPN. The ocmplete Byat I contained in a volume of 3 
ml.: 200 umoles of Tris buffer; pH 7.53 1.25 umoles of APDPN; 0.5 
umole of TPNH3 and 5.7 mg. protein of 50 to 70% ammonia sulfate 
fraction of rat liver homogenate. The complete system II contained in 
a volume of 3 ml.: 200 umoles of Tris buffer; pH 7.53 1.25 umcles 
of APDpN3 5 umoles of 34&l 3 l0 umoles of isocitrate3 0.02 umole of 
TPN and 5.7 mg. protein of 8 0 to 70% ammonium sulfate fraction of rat 
liver homogenate. 3.h ug. of androsterone in 0.01 ml. of dioxane were 
added at points a and d. 6.6 ug. of testosterone in O.Olml. of dioxane 
at points b, c, and e. Measurements were made of absorbance at 375 mu. 
against a control cuvette containing all ingredient.8 except APDPN and 
steroids. Temp. 25O. 

genation was more pronounced with added TPNH than with TPNH-generated by 

the addition of isocitrate tc the enzyme preparation. The addition of an- 

drosterone caused a six-fold increase in the rate of transhydrogenation 

which was inhibited by testosterone. 

These results indicated thatwith large amounts of TPNH in the system 

the rate of spontaneous hydrogen transfer by PNT was rapid and ST activity 

was not demonstrable. In the presence of a TPNH-generating system snd a 

minute amount of TPN, however, hydrogen transfer by ST was significant. 

Testosterone inhibited hydrogen transfer mediated by ST but had no influence 

on PNT. 
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