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Mitocbondria from various ramualiau isource contain a dehydrogenase 

capable of catalyzing the oxidation of uauy D-a-hydroxy acid8 to the corres- 

ponding a-keto compounds; no cofactors are required, even after dialysis of 

the partially purified enzyue (Tubbs and Greville, 1959; Tubbo, 1960). The 

activity of this enzyue, normally assayed by following the reduction of 2,6- 

dichlorophenol-indophenol by D-lactate at pH 8.5, ie affected in several ways 

by reagents which can form metal complexes. An enzyme from yeast, showing many 

similarities to the present one, is inhibited by chelating agenta (Curdel, 

Naalin and Labeyrie, 1859; Boeri, Cremona and Singer, lq60), and it would be 

of intere&. to examine this and other enzyme6 for variow effects reported 

below. 

The soluble enzyme is obtained by extracting acetone-dried rabbit kidney 

oitochoodria with 2% Tris buffer, pR 7.8. Such extracts, or further puri- 

fied enzyme, show little activity immediately after preparation; however, 

the activity increases (up to 8-fold) on storing the enzyme at 4’ for 2-3 

daya. Full activity is shown immediately if cyanide (0.e) ie included in 

the assay syetem. The %pontaneous” activation does not affect the lIR for 

substrate (l-W_ for D-lactate). Cyanide is a competitive inhibitor: the 

inhibitory species is (%-ion, not HCN a~3 found in the case of catalase by 

Chance (19521, and the Ki for CN’ is 1.9 x 10s5~ over the range PR 7.8-8.8. 
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Vith fresh enzyme inhibition is only uanifeet at cyanide concentration6 

>0.5dl, due to the conflictiug activation effect, but after epontaneoue 

activation much lower concentrations inhibit. The foregoing effects result 

In the observed enzymic activity being a complicated function of the %gen 

of the enegae, the ptl, and the coucentratione of a&&rate and of cyanide. 

Oxalate ia a very potent competitive inhibitor; Ki ia 5-10 x 16%. clome 

to that reported for the yeast empme (Boer1 et al., 1960). l,lO-pheuanthro- 

line (OP) and ethylenedlamine-tetra-acetate (ED!fA) Inhibit progremeirelf: the 

inhibition io pseudo fint-order, and is prevented by eubatrate (Pi&l). 

Fig. 1. Protection by m&&rate from l,lO-phonanthreline inhibition. 

After incubation a~ above the enzyme mm uyed at 25O in a ay&em 
coetainlng: Trio-DC1 buffer, pli 8.5 4l.E; D-lactate, 2%; 2,6- 
dichlorophenollndophonol, 3.8 x lo+. The reaction was started by 
addition of ennpme. 

The protection ia complete at infinite l ubatrate concentration, while the 

protection constant (Burton,1951) and the K,, for D-lactate are approximately 

the same (e.g. 1.25g at 0' and 2-z at 25', re@pectirelp); thfs 8uggeot.e 

that there in a metal component at or near the m&&rate binding site. This 

hypotheairr ia strengthened by the finding6 that oxalate (ratio-50) 

ia more than a hundred time a effeofire a protective agent aa D-lactate, 
-lactate while L-lactate (a weah competitive inhibitor, yGlactate=0.25) ie rather lea0 
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effective than the D enantiowrph. 

Instead of protecting the euzyw, cyaulde potentiatea inhibition by 09 

(F’ig.2) and BDTA; the effect is ospecfally uarhed with the forwr. No preulorr 
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FiS.2. Potentiatfon of OP Inhibition by cyanide. 

The a#uay ay8teu contained the couponente ahouu, but ram otheniae 
ainilar to that described for Flg.1. 

exauple of much a potentiation l eeua to have been reported, althouSh incuba- 

tion rith oubmtrate (DpN.X2) enhancem OP inhibition of heart DPN.D2 cytochmw 

2 reductaae hhler and Elowe, 19f5Jd. It seeua poaaible that CN- uay forr a 

coupIex rith the istal component, and sakequently be replaced by the bulQ 

chelatinS agent to uhich the wtal ie alwat inacceruible directly; Eope and 

Prue (1960) hare found CR- to enter a Co(III) complex by 8ubstitution even 

wre rapidly than doea OH’-, and Schllt (1957) ham studied reversible cyanide- 

OP exchanges in ferrow complexem. No reagent other than cyanide haa so far 

been found to ahou thin potentiation (or to activate fresh enzyme). 

After Inhibition by EDTA, rewral of excess chelatiry aSent by dialvia 
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dOe0 lIOt b;r itself l'OStOr0 ACtiVitP. 8OUOVO1p, AftOF BUCh tPSAt.WSAt, TAriOllS 

wtrl ions Are capable of this, ZA++ being apparently the moot efficient (pre- 

incAbAtiOu for 9 Din. At 0' with 0.s &I*+ matores aho& ~11 the Actiritj). 

lig++ is only effective in preeetnce of cJanide, and this ~180 ASSISTS reacti- 

VAtiOu by other m&Ah. Indeed, 0.e cfdnide AlOM his SOA&iMA caused coa- 

eiderAble reActivAtion, per&pm by A rerersA1 of the suggested potentiation 

mechanism. Enape omteneibly reactivAt.ed by CA’* is still fully 6ensitire to 

OP. but since CA" ha6 00 &Able OP collplex it aeem6 likely that an active 

"CA-~" is not formed; A possible scheme is:- 

(1) Inhibition :hA!Q'HzmAtAl +l&DTA __L Enqmeretal-EDTA 

(2) &ACtiVAtiOA : ~~-retAb~~ + ~++-dMJlerlH?tAl + mAdA 

In the case of the yeAst ensyme it his been suggested (Curdel et ~1.. 

1959; Boeri et ~1.. 1960) that chelating l genta Actually remove the metAl from 

the enzyme, but it seeus more probable, At leaet with the ~niral dehpdrogenAse, 

that the inhibitors Act by binding the metal while leaving this AttAched to 

the ennyme. 

ThA rAtiOxv, AbOUt 1500, 
ioxA Ate 

is similar to the ratio of the diuo- 

CiAtiOA COUStAAtS Of B&Al mono-lACtAt0 And HAO-OXAlAtO CU9&hXOS; indeed 

the Absolute values of the inhibition con&Ants (Aud the K,, for D-lactate) 

Are comparable to the di6sociAtion constants of the relevant 2x1" compleuss. 

The inference from this Alone t&t sine is the native mtA1 of the enzyme 

would be completely unjustified, however., The present easyme does not, of 

course, belong to the category of DPD-linhed dehydrogenaaee, of which many 

COUtAiA AiAC @AllOO, 1955, 1960). 

The ObAAI'VAtiOM AbOW indicate not Otiy thAt the dehydrogenAse hAa A 

tightly bouud And somewhAt iruccessible metA component, but also that this 

is situated II9Ar to, or ACtUAlly At, the SUbStrAtA bind@ 8ite. 
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