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Data in the l i t e ra ture  [8] are  evidence that catecholamines and, in par t icu lar ,  adrenalin affect the devel-  
opment of attacks of angina in patients with i schemic  hear t  d isease  (IHD). The wr i te r  found an increase  in the 
free radical  (FR) concentra t ion in the e ry th rocy tes  and blood of patients with IHD whether attacks of pain in 
the region of the hear t  were presen t  or  not. During an attack the FR concentrat ion in the p lasma r i ses .  The 
FR signal in e ry th rocy tes  with a g value of about 2.0030-2.0040 and with AH about 12-15 Oe belongs to the 
flavosemiquinone glutathione reductase ,  whereas the signal in the p lasma with g ~ 2.0024-2.0029 and AH 
6 - 8 0 e  belongs to cations of polycyclic  hydrocarbons [6]. 

Ceruloplasmin (CP) is known to oxidize biological amines in vi tro [1]. However, since the maximal  r e -  
action velocity of oxidation of these subs t ra tes  by CP in vitro is observed at pH 5.5 and since it is reduced at 
pH values between 7.0 and 7.5, the biological importance of oxidation of these substances by CP is disputed by 
some workers  [10]. 

There a re  no data in the l i te ra ture  on the effect of adrenalin on the FR and CP level in human e ry th ro -  
cytes and plasma,  and the investigation descr ibed below was accordingly  ca r r i ed  out to remedy this omission.  

E X P E R I M E N T A L  M E T H O D  

Human blood with heparin was taken f rom the cubital vein and centrifuged at 1500 rpm for 10 min. The 
p lasma was separa ted  f rom the e ry throcy tes  and centrifuged at 3000 rpm for  5 rain (to sediment  leukocytes) .  
It was then frozen in liquid nitrogen in Teflon molds. The e ry throcytes  were washed 3 t imes with cold physio-  
logical saline (1 : 10) and also f rozen in liquid nitrogen after  prepara t ion  [6]. E r y t h r o c ~ e s  and plasma which 
remained unfrozen (pH 7.36) were t rea ted  with 0.0] ml of adrenal in hydrochlor ide solution and incubated at 
25~ for  30 min. After  incubation they also were f rozen in liquid nitrogen. The e ry throcy tes  and plasma were 
expressed  f rom the molds for examination, placed in a quartz Dewar flask, and incubated. Recordings were 
made with a "Rubin"  EPR spec t romete r .  Mn +§ in an MgO latt ice was used as the side standard.  The number  
of paramagnet ic  centers  (PC) was determined in relat ive units f rom the rat io of the amplitude of the signal 
f rom the recorded  specimen and the amplitude of the signal f rom the side standard. 

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

The following PC were determined by analysis  of human p lasma and e ry th rocy tes  by the EPR method. A 
+ + +  

signal was found in p lasma with a g fac tor  of - 4.26 (Fig. 1), due [9] to the high-spin form of Fe , with non- 
heroin i ron complex, belonging to the t r ans fe r r in  Fe § signal [ 12]. EPR spec t roscopy  of the p lasma also r e -  
vealed a signal with g fac tor  of ~ 2.05. This signal was due to Cu § atoms present  in the protein composit ion 
of CP [12]. The signal of FR with g ~ 2.0024-2.0029 and AH 6 - 8 0 e  also was recorded  in plasma.  It is sug-  
gested that this signal was due to unpaired e lec t rons  delocalized as r ega rds  protein s t ruc ture ,  or to ions ofpoly-  
cycl ic  hydrocarbons  [ 2]. 

A signal with g ~ 6.00 (Fig. 2), due to the p resence  of a high-spin form of hemoproteins  and belonging to 
hemoglobin [111, was found in the e ry th rocy tes .  A signal with g ~ 2.063 belonging to superoxide dismutase  was 
p resen t  [13]. A signal of FR with g ~ 2.0030-2.0040 and ~H 12-15 Oe also was recorded  in the e ry throcy tes .  
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Fig. 1. EPIR signals of p lasma at 77~ Conditions of 
recording,  here  and in Fig. 2: H 0 = 2300 Oe, AH = 3200 
• 1.4, scanning speed 500 Oe/min,  sensit ivity 100, 
modulation 10 Oe, t ime constant 0.3, power of SHF radi -  
ation 10 dB. 

Fig. 2. EPR signal of e ry throcy tes  at 77~ 

TABLE 1. Effect of Adrenal in on PC Level 
in Human P l a sma  and Ery th roey tes  (M + In) 

PC 

Ctl2+ 

FR 

Experimental 
conditions 

Control 
Adrenalin 

Control 
Adrenalin 

Number of PC, relative units 

plasma 

151,64• 10,0 
101,52• 
P<0,01 
22,0+--2,30 
32,0+-~},40 
P< 0,05 

erythrocytes 

70,79!  11,5 
64,52 =t= 6,57 
P~0 ,05  
49,0~+ 5,50 

122,15~13,40 
P~.0,001 

Addition of 0.01 ml of a 0.1% solution of adrenalin to the p lasma and e ry throcy tes ,  followed by incubation 
for 30 rain at 25~ caused changes in the PC concentrat ion (Table 1). 

A fall in the Cu ++ level and a r i se  in the FR concentrat ion were observed in plasma.  In e ry throcytes  the 
Cu § concentrat ion was vir tual ly unchanged but the FIR level rose .  

The resul ts  show that the CP signal in p lasma was reduced by 49.4 whereas  at the same time the FR 
level rose  by 41.4. This was evidently due to reduct ion of Cu ++ into Cu + and simultaneous oxidation of adrena-  
lin and the formation of an adrenalin FR. The adrenalin FR may perhaps fo rm an e n z y m e - s u b s t r a t e  Complex 
with CP, as some workers  have suggested [ 14], or  the adrenalin FR hands over  its unpaired electron to a p ro -  
tein or  to the ion of a polycyclic  hydrocarbon.  

The possibil i ty cannot be ruled out that this mechanism also opera tes  in vivo in response to the re lease  
of large  quantities of catecholamines into the blood s t ream.  This evidently also explains the r i se  in the FR 
level found in p lasma of patients with IHD during an attack of angina. 

A considerable r i se  (by 149.2%) in the concentrat ion of FR with g ~ 2.0030-2.0040 and AH ~ 12-15 Oe 
was found in the e ry throcy tes .  Adrenalin is known to affect cer ta in  biochemical  p rocesses  in t issues and o r -  
gans [4].  The wr i te r  showed previously  that FR in e ry throcy tes  are  due to the semiquinone FAD, a coenzyme 
of glutathione reductase  [6].  An increase  in the quantity of reduced fo rms  of NADP and NAD was demonst ra ted  
in [3] under the influence of adrenalin.  NADPH is the subst ra te  for glutathione reduetase during reduction of 
glutathione. Under these c i rcumstances  glutathione reductase  is activated, the content of FAD semiquinone in- 
c reases ,  and the FIR concentrat ion r i ses .  The possibi l i ty cannot be rule out that adrenalin is catabolized along 
the quinone path with the formation of oxo-der ivat ives ,  which inhibit SH groups [7]. The glutathione reductase  
sys tem is known [ 51 to part icipate in the reduction of sulfhydryl  groups,  and for  that reason when these groups 
are  blocked glutathione reductase  is activated, and oxidized glutathione is converted into r educed  glutathione. 
The lat ter  p romotes  reduction of sulfhydryl groups.  

It can thus be concluded that adrenalin is one of the substances which can ra i se  the FR level in the 
p lasma and that it can activate the glutathione reductase  sys tem in human e ry throcy tes .  
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Investigation of the antigens of seminal  p lasma is pa r t i cu la r ly  important  in o rd e r  to cha rac t e r i ze  the 
functional s tate  of the reproduct ive  sys tem and of the b l o o d - t e s t i s  b a r r i e r  and also to evaluate any possible 
immunological  causes  of s te r i l i ty .  Seminal plasma contains normal  blood se rum proteins  (albumin, irnmuno- 
globulins) [11, 12] and also ce r t a in  unidentified antigens [7, 8]. The presen t  wr i te r s  found placental  a~-micro-  
globulin in spe r m  [3].  It is suggested [9, 10] that the study of spe rm proteins  and thei r  exposure  to var ious 
fac tors  is the  most  specif ic  method of ver i f ica t ion  of male fer t i l i ty .  

The aim of the p resen t  investigation was to seek specif ic  proteins  in human seminal  p lasma and to study 
them. 

E X P E R I M E N T A L  M E T H O D  

To obtain an t i se ra  rabbi ts  were immunized with pooled healthy human seminal  plasma.  The an t i se ra  
were  exhausted with dry  blood plasma obtained f rom donors .  The schemes  of immunization,  and methods of 
p repara t ion  of the t issue ex t rac t s  and of de terminat ion  of the physicoehemical  p a r a m e t e r s  of the prote ins  were 
descr ibed  by the wr i t e r s  previous ly  [2, 5]. Antigens were  de te rmined  semiquant i ta t ively by the double im-  
rnunodiffusion method with a s tandard tes t  sys tem [6]. Immunoelec t rophores i s  was ca r r i ed  out in 1~ agar  gel, 
f rom Serva {West Germany) .  
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