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Our experiments [2] on the effect of dimedrol  on the ac t iv i ty  of blood diaminoxidase [histamtnase) showed 
that dimedrol  did not alway~ al ter  the ac t iv i ty  of thts enzyme in the same direction: i t  inhibited diaminoxidase 
ac t iv i ty  but.  in a number of cases, enhancement  of such ac t iv i ty  was noted. 

We became Interested in the question as to wtlether such difference in the character of the dimedrol effect 
depended to any extent  on the species pecul iar i t ies  of the experimental  an imal .  

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

The effect  of dimedrol  !n concentration of 10 "4 on the rate Of histamine destruction was studied on blood 
from cows and pigs. Histamine was added to the blood to give concentrations of 10, 30 or 100 7 / m l .  Incuba- 
tion was carried out at  38" with constant shaking over a period of 4 hot,ss. The amount of histamine remaining 
in the react ion mixture was determined by the depressor effect on cats anesthetized with urethane. Control ex-  
pe r imenu  were set up simultaneously in which no dimedrol  was added to the blood. The data obtained in the 
experiments was used to ca lcula te  the ve loc i ty  constants for histamine destruction in order to" characterize the 
ac t iv i ty  of the enzyme.  The react ion was considered to be monomo!ecular and the following formu!a was used 
for ca lcula t ing the ve loc i ty  constant for the react ion:  

2.303 a 
/t" = log  ~ ,  

t a--x 

where K - ve loc i ty  constant for the reaction;  t -  t ime (in minutes) from the beginning of the reaction; a - 
Initial amount of substrate (in y 3; x -- amount of sUb~tzate fin y ) destroyed. 

EXPERIMENTAL RESULTS 

The results of these experiments are presented in Table I. 

Table 1 shows that dimedrol Inhibim the diaminoxidase acdvlty of cow blood. The already noted [2] 
inverse relationship between concentration of the substrate and degree of enzyme inhibition must be stressed; 
thfs i~ quite comistent  with the concept of a compet i t ive  nature of this inhibition. 

In p ig  blood dimedrol  enhances the ac t iv i ty  of dlaminoxidase;  in this case too a definite relation can be 
observed be tween the concentration of the sub,irate and fire effect of dimedrol:  the higher the histamine con- 
tent of the react ion mixture the less marked the enhancement of enzyme act ivi ty .  
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TABLE 1 

Reaction Veloclt]t Comtants for Dew,ruction of Histamine b 7 Blood Dlamlnoxl o 
dase In Cows and Pigs 
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9resenoe of under dlme-[ 

]imedrol once in % [ 
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Pig 
i 

in i~  |cban e, 
of lunder dtmedrol presence 

[influence in % dimedrol 1 

0.032 +33.3 
O. 035 a. 20.7 
oo31 + 3 . 3  

The data presented In Table 1 suggest that the different character of the dimedrol effect on changes In 
diamfnoxldase activity In cow and in pig blood depends on differences in the Initial acflvlty of this enzyme. 
Table 1 d~x~sln fact show that the diaminoxidase activity of pig blood is co:~iderably hi~her than that of cow 
blood. 

TABLE 2 

Effect of Dimedrol on Reaction Velocity Constants for Destruction of Histamine 
(in 0.001M concentration) In Pig Blood Depending.on Concen~ation of the 
Enzyme 

Blood dilution 

Reaction velocitj~ Constants for destruction of 
I histamine ~ _ _  
l K in control K in presence ]changes in K 
[expts. of dimedrol ]under dimedrol 
! con. 0.001 M)tinfluence in % 

Undiluted ] 0.0090 
i : 2 0.0071 
1 : 4 0.0042 
! : 8 0.0038 

0.01'22 
0.0106 
0 0063 
0.0031 

+35.5 
-I-49.3 
+50 
--18.4 

If file character of the dimedrol effect on diaminoxidase activity depends on file initial activity of the 
enzyme It can be postulated that on dilution of pig blood, i.e.,  on lowering the enzyme concentration In it, 
the effect of dimedrol on the enzyme activhy well approach its effect on the diamlnoxidase activity of cow 
blood. Thls h)~othesis was tested in special experiments ",chose results are presented in Table 2. 

T A B L E  3 

Effect of Thiamine on Reaction Velocity Constants for Histamine Destruction 
in Pig Blood Depending on Concentration of the Enzyme 

Blood dilution 

Undiluted 

1 : 2  

Reactio___~n yel__ocit__)' constant____.~s fo___r bistam[n____.__~e destruct n 

]K in control K inpresence [changes in K under 
i expts of dnamine 

" " (concentration [thiamine influence 
0.0025 u )  j in qo 

0 (~OO 0.0103 [ + !4 .4  
0.0071 0.0051 [ ~28.2 
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Table 2 shows that oa con.qderable, dilution (1 .. 8) of pig blood the dlamlnoxidase activity is lowered 
under the influence of dimedrol. 

According to literature data [4] ddamlne Is aBo an Inhibitor of  diamlnoxldase. Expetimenra were earrler 
out In which the effect of tidamlne on the diaminoxldase activity of pig blood was examined. The results of 
these experiments are presented in Table 3. 

As can be seen from Table 3, experiments with thiamine reveal the same relationship which was noted 
in the experiments with dimedrol: when the initial activity of diaminoxidase is high {undiluted blood) thiamine 
enhances its activity, when fl~e initial activity of die enzyme is lo'der (2-fold dilution of blood) thiamine exerts 
an inhibitor] effect on it, activity.  

This effect is comistent with the competitive concept of the relation between histamine on the one hand 
and dimedrol and thiamine on the other. As V. M. Karasik [1] has shown on a number of examples, pharmaco- 
logic reactions of the competitive type may reveal not only antagonism between the competing agents but also 
a phenomenon in which the pharmacologic agent foreign to the organism ("heterohaptone" according to Karasik) 
promotes interaction between the physiologic agent ("homohaptone") with which it is in a competitive relation- 
ship, .~nd tile corresponding reactive ~ystclilS of file body. V . M .  Karasik has emphasized the similarity of thi~ 
phenomenon to the *o-called "Haldane paradox" [3]. This paradox is known to consist of the fact that at suf- 
ficently low partial pressures of  oxygen and carbon monoxide inadequate to ensure "saturation" of hemoglobin 
CO promotes the Interaction of  hemoglobin with 02. 

It can be visualized that the increased diaminoxidase activity observed under the influence of  suqh agent, 
as dimedrol and thiamine fits into the concept of the "iialdane paradox. ~ In fact both dimedrol and thiamine 
promote the interaction between diaminoxidase and histamine only in those cases in which tile initial activity 
Of tile enzJcalle is sufficiently high, i .e . ,  when it can be assumed flint there is a quantity of the enzyme which 
is not "saturated" by the substrate and the agent competing with it.  Cc~uversely, when uhe initial activity of 
diaminoxidase is lower and tim enz)~ue can ~ assumed to be "saturated" completely by the added histamine 
the agents competing with it - dimedrol and thiamine - hinder file interaction between histamine and the en- 
zyme in tile mine way as CO interferes widl the formation of ox)'hemogtobin under comparable conditions, 

S U M M A R Y  

The activity of blood diaminoxidase is changed under tile influence of dimedrol and thiamine, i .e. .  its 
activity is either inhibited or. on the contrary enhanced. 

It was established in experiments on pigs and cows that different action of dimedrol atld ddamine depends 
on the initial activity of tile enz) 'me.  Thus, when the initial activity of diaminoxidase was h i ~  thiamine en- 
hanced i tsact ivi ty ,  while with low initial activity of the enzyme file latter was inhibited by thiamine. The 
same principle was also experimentally proved in case of dimedrol. The mechanism of increase of diaminoxi- 
dase activity under the influence of dimedrol and thiamine is to a certain extent similar to the phenomenon 
of tile "Haldane paradox." 
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