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The peroxidase activity of several hemopro te ins was de te rmined by the guaiacol me thod . The 
activity of all hemopro te ins studied complied with the Michae l i s -Men ten equa t ion and decreased 
in the order fe r r imyoglobin > fer r ihemoglobin f e r r ihema lbumin > heme-hemopex in . 

The rate of hydrogen peroxide decomposition by ferri compounds significantly 
depends on the neighborhood of the Fe3 + -ions. Whereas the catalytic activity of the 
Fe 3 + - ion is slightly increased after its incorporation into a complex with protopor-
phyrin IX or deuterioporphyrin1 and depends on the oligomerous state of these 
molecules, the catalytic activity of a specific peroxidase, catalase, is 106-times higher 
than the activity of the ferriheme2 monomer. As part of our studies on the physico-
-chemical3 and functional4 properties of hemopexin we compared the peroxidase 
activity of the heme-hemopexin complex with the activity of several hemoproteins 
differing in the neighborhood of the heme group. 

E X P E R I M E N T A L 

Material. Hemopex in was p repa red in the f o r m of the heme-hemopexin complex f r o m f resh 
h u m a n se rum by precipi tat ion with a m m o n i u m su l fa te 5 , a n d purif ied by c h r o m a t o g r a p h y 
on DEAE-ce l lu iose 6 . H u m a n hemoglobin f ree of catalase was obta ined by c h r o m a t o g r a p h y on 
Sephadex G-100 according to Aebi and coworkers 7 . Fe r r ihemoglob in was p repared f r o m oxyhemo-
globin by t r ea tmen t with a 20% s to ichiometr ic excess of po tass ium ferr icyanide, fo l lowed by dialy-
sis against OTM phospha te buffer at p H 7-0. The f e r r ihemalbumin complex was p repa red by the 
addi t ion of 1-2 equivalent of hemat ine t o a solut ion of h u m a n serum a lbumin at p H 7 0; the 
complex was c h r o m a t o g r a p h e d on a co lumn of DEAE-ce l lu lose eluted by OTM phospha t e buffer 
at p H 7-0. Hor se myoglobin was a commerc ia l p repara t ion of Serva. The concen t ra t ion of pro-
tein solut ions was determined spec t rophotomet r ica l ly . The fol lowing absorp t ion coefficients were 
used: at 540 nm, 11-5 c m - 1 m M _ 1 fo r cyanomethemoglob in a n d 11 -3 c m - 1 MM~ 1 fo r cyano-
metmyoglobin , at 280 n m 37-2 c m - 1 m M _ 1 fo r a lbumin a n d 185 c m - 1 m M _ I f o r the heme-
hemopexin complex. 

The peroxidase activity was assayed by a modif icat ion of the m e t h o d of Connel a n d Smith ies 8 . 
The hemoglob in solut ion (62 |IM, 0-1 ml) and subsequent ly hydrogen peroxide ( 0 1 —10M, 
0 1 ml) were added to 2-75 ml of 0-03M guaiacol in 0-1 M phospha te buffer at p H 7 0. The change 
in abso rbance at 470 n m of the react ion mixture as a func t ion of t ime was recorded at 20°C in Uni-
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cam SP 700 recording spectrophotometer. The rate of hydrogen peroxide decomposition was 
calculated from the initial slope value of the plot obtained; an absorption coefficient of 26-6 
c m - 1 m.M-1 was used at 470 nm for tetrahydroguaiacol9. 

RESULTS AND DISCUSSION 

The dependence of the rate of hydrogen peroxide decomposit ion on substrate con-
centration for the four hemoproteins studied by us is given in Fig. 1. The experi-
mental data were analyzed by means of the Michael is-Menten equat ion v = k2E0S : 
: ( K m + S), where v is the reaction rate, k2 the rate constant of decomposit ion of the 
enzyme-substrate complex, Km the Michaelis constant, E0 the enzyme concentrat ion, 

F J G . 1 

Dependence of Initial Rate of Hydrogen Peroxide Decomposition on its Concentration 
The experiments were carried out in 0-1 M phosphate buffer at pH 7-0 and 20°C; the concentra-

tion of the hemoproteins was 2-20 HM (in heme equivalents). The theoretical curves were calculated 
by means of the Michaelis-Menten equation; the parameter values given in Table I were used. 
4 heme-hemopexin (€>), 3 ferrihemalbumin (©), 2 ferrihemoglobin (•),. 1 ferrimyoglobin (o). 

TABLE I 

Peroxidase Activity of Hemoproteins at pH 7-0 and 20°C 
Values of k2 and Km of the Michaelis-Menten equation. 

Hemoprotein k2, s~ 1 mol. 1 ~~ 1 

Heme-hemopexin 0-40 
Ferrihemalbumin 0-75 
Ferrihemoglobin 3-40 
Ferrimyoglobin 3-20 
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and S the initial substrate concentration. By plotting S/u versus S, a linear depen-
dence was obtained for all the hemoproteins studied and parameters k2 and Km 

were calculated from this dependence. The values of these parameters are given 
in Table I. The theoretical dependence of v on S calculated from these parameters, 
is shown in Fig. 1; as can be seen, all the experimental data comply with the Michaelis-
-Menten equation as regards all the hemoproteins studied. The maximum decom-
position rate of hydrogen peroxide is lowest for the complex heme-hemopexin, 
and heme-albumin whereas the catalytic activity of ferrihemoglobin and ferrimyo-
globin is approximately ten times higher. 
The activity of the "real" peroxidase, i.e. of bovine liver catalase, is even 108-times 
higher10, as follows from the value of k2 = 3-8 . 107 s _ 1 . 

Our results support the views of Jones and Suggett31 who postulate that the 
peroxidase activity of an enzyme depends on the stereospecificity of the neighbor-
hood of its prosthetic group. Proteins which undergo analogous heme-protein inter-
actions, like myoglobin and hemoglobin, show a similar peroxidase activity. The 
activity of the complex heme-hemopexin and heme-albumin is also comparable 
yet substantially lower. It is possible that the accessibility of their heme groups to 
ligands is worse or that the binding of hydrogen peroxide to Fe3 +-ions is limited as 
a result of the hemichromogen character of the heme-protein interactions as regards 
both the heme-hemopexin and heme-albumin complex. As evidenced unambiguously 
by the results of our measurements, the peroxidase activity of hemopexin is too low 
to be a functional property of this protein. 

The authors thank Mrs A. Blahovafor her excellent technical assistance. 
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