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The s ta t io n a r y  r a d i o l y s i s  o f  0 .1  N KOH aqueous s o lu -
t io n s  o f  haem atin was c a r r ie d  out in  o rd er  to  de term in e th e 
e f f e c t iv e n e s s  o f  th e  in d iv id u a l  r a d ic a l s .  The sam ples were 
i r r a d i a t e d  a l s o  in  th e  p resen c e  o f  f r e e  r a d ic a l  sc a v e n g e rs.  
The r a d i o s e n s i t i v i t y  o f  haem atin was determ ined under th e  
in v e s t ig a te d  c o n d it io n s  and th e  r a d ia t io n  y i e ld  o f  haem atin 
was a l s o  e s t im a te d . R e su l t s  o b ta in ed  f o r  d i f f e r e n t  r a d i-
c a l s  were com pared. The e f f e c t i v e n e s s  o f  h yd rated  e le c t r o n s  
and hydroxyl r a d ic a l s  seems to  be th e  h ig h e s t ,  w h ile  the  
r o le  o f  su p erox id e  an ion  and the  e th an o l r a d ic a l  i s  r a th e r  
sm a l l.  In th e  p rese n c e  o f  r a d ic a l s  o f  "o p p o s i te "  n a tu re , 
o x id iz in g  and red u c in g , " r e c o n s t r u c t io n "  r e a c t io n  was 
ob serve d .

In trod u ction

The in f lu e n c e  o f  io n iz in g  r a d ia t io n  upon haeme h as u s u a l ly  
been ob served  in  o rd e r  to  determ ine th e  " s o - c a l le d "  p ro c e ss  o f  
"apoenzyme p r o t e c t iv e  e f f e c t "  f o r  some o f  haem oprote ins [10 , 2 1 ].  
Some works d e a l in g  w ith  th e  k in e t i c s  o f  r a d i o l y s i s  o f  p orp h y rin s 
had to  be c a r r ie d  out under c o n d itio n s  p r o t e c t in g  a g a in s t  a g g re-
g a t io n , which was n e c e ssa ry  f o r  k i n e t ic  in fo rm atio n s  [ 2 0 ] .  In 
th e se  so lv e n t  m ix tu res  th e  prim ary  y ie ld  o f  r a d i c a l s  rem ained 
unknown. I t  was d i f f i c u l t ,  th e r e f o r e ,  to  determ ine th e  e f f e c t i -
v en ess o f  th e  in d iv id u a l  r a d i c a l .  The p r e se n t  work i s  concerned 
m ain ly w ith  th e  q u a n t i ta t iv e  a sp e c t  o f  haem atin r a d i o l y s i s  and 
the  c o n tr ib u t io n  o f  r a d ic a l s  to  th e  d e s t r u c t io n  p r o c e s s .  As th e



s t r u c tu r e  o f  p o rp h y r in s ’ s o lu t i o n s  i s  s t i l l  d i sc u s se d  we. r e s i g -
ned to  c a lc u l a t e  the  d egree  o f  a g g r e g a t io n , and e x p re sse d  a l l  
d a ta  p e r  gram atom o f  p o rp h y r in s ’ ir o n . The b a s ic  method a p p lie d  
in  our experim ents c o n s i s te d  o f  a d d i t io n  o f  f r e e  r a d ic a l  scaven -
g e r s  to  th e  i r r a d i a t e d  s o lu t i o n s ,  which ca u se d  l im it a t i o n  o f 
chosen  r a d i c a l s  down to  v a lu e s  which co uld  be n e g le c te d .  R e s u lt s  
o f  r a d i o l y s i s  perform ed in  th e  p resen ce  o f  few r a d ic a l s  resp on -
s i b l e  f o r  th e  f i n a l  e f f e c t  a llow ed  to  e s tim a te  th e  r o le  o f  in -
d iv id u a l  r a d i c a l s  concern ing  haem atin  d e s t ru c t io n  und er given  
c o n d it io n s .

M a te r ia l s  and methods

The re a g e n t s  u sed  were A .R .-g ra d e , (PO C h-G liwice),  w ithout 
fu r th e r  p u r i f ic a t i o n .  S o lu t io n s  were p rep a red  u sin g  b i - d i s t i l l e d  
w ater . T rad e haem atin  (PO Ch-dliw ice) was p u r i f ie d  a cc o rd in g  to  
th e  method o f  Shemin [2 5 ] .  Haem atin s o lu t io n s  were p rep a re d  by 
w eight in  0 .1  N KOH, and checked s p e c t r o fo to m e tr ic a l ly  a t  385 nm, 
a f t e r  15 m in u tes . The prim ary  haem atin  c o n c en trat io n  e q u a l le d  2* 
•1 0 " 3 M (E^g^ = 58 9 0 0 ),  av erag e  sta n d ard  d e v ia t io n  was about 
5%. Sam ples were p ro te c te d  from l i g h t .  The i r r a d i a t i o n  was c a r -
r ie d  ou t in  an io n iz in g  chamber by Co^° sou rc e  a t  room tem pera-
tu re  in  an atm osphere o f  arg on , a i r ,  oxygen , o r  n i t r o u s  ox id e .  
E thanol ( 2 ’ 10-  M) and sodium form ate (10“  M) were a p p lie d  a s  
a d d i t io n a l  r a d ic a l  sc a v e n g e r s.  The d ose r a te  was 0 .8  M rad/h, the  
d o ses  ranged from 0 .1  to  4 M rads. The ab sorb an ce  was m easured in  
1 cm c u v e t te s  a f t e r  d i l u t in g  sam ples w ith  a i i> - sa tu r a te d  0 .1  N 
KOH, u s in g  Specord UV-VIS and VSU-2p sp ec tro p h o tom eter s (-C arl- 
- Z e is s ,  J e n a ) .

R e su l t s  and d is c u ss io n

The i r r a d i a t i o n  cau sed  an a l t e r a t i o n  o f  haem atin  spectrum , 
p a r t i c u la r l y  s ig n i f i c a n t  in  th e  S o re t band. S p e c t ra  a f t e r ,  and 
b e fo re  i r r a d i a t i o n  a re  shown in  F ig .  1 .

The p erc e n t o f  changed haem atin  was c a lc u l a te d  from  A^g^ va-



lu e  (a b so rb an ce  a t  385 nm). Because o f  a g g r e g a te s  which may be 
formed under s tu d ie d  c o n d itio n s  [ 6 ,  7 , 8 ]  th e  Lam bert-Beer law 
do n o t a p p ly  in  a lk a l in e  haem atin s o lu t io n s .  However, d e v ia t io n s  
ob served  in  th e  range s tu d ie d  d id  n o t exceed 20%, what would 
confirm  h y p o th es is  th a t  an a l t e r a t io n  o f  th e  m olar e x t in c t io n  
c o e f f i c i e n t  d e c r e a se s  f o r  p o rp h y r in s ’ s o lu t i o n s  f o r  pH h ig h er 
than  11 [ 7 ,  8 ] .  R a d io ly s i s  o f  haem atin  s o lu t io n s  was perform ed 
in  our experim ents under c o n d it io n s  h av ing  w ell known prim ary  
r a d i c a l s  r a d ia t io n  y i e ld .  R e su l t s  p re se n te d  in  F ig .  2 in d ic a t e  
th a t  th e re  i s  a  s i g n i f i c a n t  dependence between c o n d itio n s  o f  r a -
d i o ly s i s  and d eg ree  o f  d e s t ru c t io n .

F i g .  1 . A bsorp tion  s p e c t r a  o f  haem atin  in  th e  v i s i b l e  range  f o r  
d i f f e r e n t  d o se s  o f  - r a d ia t io n  ( a i r  atm osph ere )

Widma a b s o r p c j i  hematyny w z a k r e s ie  w idzialnym  d la  różnych dawek 
prom ieniow ania y  (w atm o sferze  p o w ie t rz a )

O n e K T p u  n o r j io n e H H H  b h ^ h m o to  c B e T a  reM a TH H O M  
ju r a  p a 3 H h ix  ^ 0 3 - ¡ f- o 6 jiy » i e H H H  ( b  a T M o c t J> e p e  B 0 3 jn y x a )

A ccording to  B u t l e r ,  E v e r s  e t  a l .  [ 9 ,  17 , 20 ] 
some r a d ic a l s  may r e a c t  w ith  haem atin  le a d in g  to  p h lo r in  d e r iv a -
t i v e s ,  e .g .

i i  . „ . I IFe.,I I I Fechaem 1 haem

As a l l  th e se  in te r m e d ia te s  m ight have an

p h lo r in  + Fe ’1"1" (1)

a p p r e c ia b le  a b so rp -



t io n  in  th e  S o r e t  band, we found e x p e r im e n ta l ly , com paring spec-
t r a  o b ta in ed  f o r  d i f f e r e n t  d o ses  o f  i r r a d ia t i o n ,  th at j u s t  385 nm 
i s  th e  b e s t  w avelength  f o r  c h a r a c te r iz in g  p o s t - i r r a d i a t e d  chan-
g e s .  The a p p lie d  method was a l s o  q u ick  enough to  a v o id  th e  p ro-
blem o f  slow s p e c t r a l  changes d e sc r ib e d  a s  " a g e in g "  o f  haem atin 
s o lu t i o n s .  The in flu e n c e  o f  f a s t  p r o c e s s e s  a s  green  com plex f o r -
ming [ 5 ]  e lim in a te d  by w a itin g  u n t i l  was ab sorb an ce  o f  sam ples 
was s t a b l e .  S in c e  th e  r a te  c o n sta n t o f  a u to o x id a t io n  was equ al 
to  5 .6  x ID-4  min“ 1 [ 7 ] th e  in f lu e n c e  o f  t h i s  r e a c t io n  co uld  be 
n e g le c te d .  Our o b se rv a t io n s  o f  haem atin  s o l u t io n s  s to r e d  f o r  se -
v e r a l  weeks con firm ed  th e  r e s u l t s  o b ta in ed  by B r o w n  e t  a l. ,  
however, a l t e r a t i o n s  were s lo w er (th e  d e c re ase  o f  a b sorb an ce  a t  
460 nm e q u a l le d  a s  l i t t l e  a s  6% a f t e r  4 w eek s). As we e xp re sse d  
a l l  d a ta  concern in g haem atin  s o l u t io n s  p e r  gram atom o f  p orph yr-
in s  i ro n , a l l  c a lc u la te d  c o e f f i c i e n t s  sh ould  be u n d erstoo d  to  
be r e l a t i v e .  The e s t im a tio n  o f  th e  com parative  a c t i v i t y  o f  in -

T a b l e  1

R a d ic a ls ’ r a d ia t io n  y i e l d s  and i n i t i a l  y i e l d s  
o f  haem atin  d e s t r u c t io n  .̂r ) und er d i f f e r e n t  c o n d itio n s

o f  r a d i o l y s i s
Wydajność rodnikowa a  w a r to śc i w yd ajn ości d e s t r u k c j i  
hematyny (Gd e s t r ) w z a le ż n o śc i  od warunków r a d io l iz y

PaçaaqHOHHo-xHMH'iecKHfi b h x o ą  a  3<ï>$eKTHBH0CTb ąecTpyiatHH reMamHa 
(Gd e s t r '  B 3aBHCHM0CTH 01 ycJioB«» paąHOJiH3a

Condi-
t i o n s

-i
Oxygen A ir1 A ir  - 

e th an o l
A ir  -, 

HCOONa n 2o 1
1

Argon Argon
HCOONa

°0H 3 .1 7 3 .1 7 0 0 4 .6 0 3 .1 7 0

2 .7 3 2 .7 3 2 .7 3 5 .9 0 0 .4 0 0 0

° E t 0 0 3 .1 7 0 0 0 0

% 0 0 0 0 0 2 .7 3 2 .7 3

G° 4 d e s t r 0 .1 0 0 0 .1 0 0 0 .0 4 5 0 .0 4 5 0 .1 2 0 0 .0 2 0 0 .0 7 2

1 2W ithout a d d it io n a l  sc av e n g e rs ad ded; EtOH c o n c en tra t ion
equaled  to  2 x  1 0 -2 M; 3 HCOONa c o n c en trat io n  eq ual to  0 .01  M; ^a-
v erag e  s ta n d a rd  d e v ia t io n  eq u aled  to  10%



d iv id u a l  r a d ic a l s  upon th e  p resen c e  o f  o th e rs  i s  independent o f  
th e  s t r u c tu r e  o f  s o l u t io n s  u n t i l  s t r u c tu r e  d i f fe r e n c e s  cau sed  by 
d i f f e r e n t  c o n d itio n s  a r e  n e g l ig ib l e .  The r a t i o  o f  ab sorb an ces a t  
580 nm to  540 nm tak en  a s  a  m easure o f  complex fo rm ation  [A , 5 ]  
d id  n o t depend s i g n i f ic a n t ly  on th e  c o n d itio n s  a p p lie d  and was
0 .8  + 0 .1 0 .  R a d ic a l r a d ia t io n  y i e l d  v a lu e s  sum m arised in  Tab. 1 
were tak en  from l i t e r a t u r e  ac co rd in g  to  a u th o rs  in v e s t i g a t i n g  
th e  r a d i o l y s i s  o f  system s s i m i l a r  to  ou rs  [1 1 , 12, 13, 14, 15, 
16, 18, 19, 2 2 ] .

— or atmosphere without scavengers added
• -•»...argon atmosphere without scavengers added

- f r —tr air atmosphere in the presence of ethanol [2*10?M1
- o - o -  air atmosphere in the presence of HCOONa |K)'?M )

m nitrous oxide atmosphere without scavengers added
■» •  oxygen atmosphere without scavengers added

argon atmosphere in the presence of ethonoi 12 «10 Hi

F ig .  2 .  The p e rc en t d e c r ea se  o f  c o n ce n tra tio n  o f  i r r a d ia t e d  hae-
m atin s o lu tio n  a s  a  fu n c tio n  o f  the  dose

Prezentowy spadek s tę ż e n ia  naprom ieniowanych roztworów hematyny
w fu n k c j i dawki

n p o i ie H T H o e  n o H H se H H e  K O H n e H ip a m m  o C jry u e H H H X  p a c iB o p o B  re n ia T H H a
B cfyHKUHH H03H



The v a lu e s  o f  haem atin  i n i t i a l  d e s t r u c t io n  y ie l d  p re se n te d  
in  Tab. 1 were c a lc u la te d  from  exp e rim en ta l d a ta  -  s lo p e  o f  th e  
d o s e e f f e c t  c u rve s f o r  a  d ose  range o f  0 .2 - 0 .4  Mrad, a c co rd in g  to  
F ig .  2 .

C o n d itio n s  o f  r a d i o l y s i s  

Argon atm osphere w ithou t a d d i t io n a l  f r e e  r a d ic a l  sc a v e n g e rs

A ll d a ta  a r e  b a sed  on r e s u l t s  ob ta in e d  by H a i s s i n s -  
k y [1 8 , 1 9 ].  The in f lu e n c e  o f  "H r a d ic a l s  i s  om itted  a s  th ey 
a r e  co n verted  to  h y d rated  e le c t r o n s  in  th e a lk a l in e  medium.

•H + OH“  -  *e ”  + Ho0 ( 2 )  k„ -  2 x 107 M“ 1 s “ 1aq  c.

The y i e ld  o f  e” q was c o r re c te d  a c co rd in g  to  ( 2 ) .  The s h o u l -
d er on th e  d o s e - e f f e c t  curve  a t  about th e  dose  o f  0 .1  Mrad i s  
p rob ab ly  th e  r e s u l t  o f  an incom plete d e a e r a tio n .

Oxygen and a i r  atm osp heres w ithout a d d i t io n a l  sc a v en g ers  added

T ak ing prim ary  r a d ia t io n  y i e l d s  a c co rd in g  to  H a is s in sk y , f i -
n a l y ie l d s  were c o r re c te d  due to  th e  r e a c t io n  o f  in t e n s iv e  sc a -
veng ing o f  h yd rated  e le c t r o n s  by oxygen :

' e“ q + 02 -  *0“  ( 3 )  k? .  1 .8 8  x 1010 [1 9 ]

P o s s ib le  re a c t io n

*H + 02 -  HO“  ( 4 )  k4 = 1 .9  x 1010 [ 2 ]

which may compete w ith (4 ) le a d s  a l s o  to  02 , b ecau se  H02 d i s s o c i a -
t e s  in  th e  a lk a l in e  medium.

*H02 , H+ + *02 ( 5 )  pK^ *  4 .8 8  [ 2 3 ]

and d oes n o t in flu e n c e  th e  f i n a l  r e s u l t  e i th e r  from  th e  q u a l i t a -
t i v e  o r  q u a n t i ta t iv e  p o in t  o f  view .

The i r r a d i a t i o n  in  th e atm ospheres o f  oxygen and a i r  was can - 
r le d  ou t in  p a r a l l e l  in  o rd er  to  exc lu d e  th e  in f lu e n c e  o f  n i t r o -
gen o x id es  which m ight be g en era ted  in  a i r  d u rin g i r r a d i a t i o n . But 
such an in f lu e n c e  was n o t ob served .



NgO atm osphere

The main re a c t io n  which occ urred  was th e  c on versio n  o f  hy-
d ra te d  e le c t r o n s  to  hyd roxyl r a d ic a l s .

' e~q + N20 + H20 -  ‘ OH + OH-  + N2 ( 6 )  [1 3 ]

A ccording to  many a u th o rs  th e  c o n c en trat io n  o f  OH r a d i c a l s  
i s  h igh  enough to  form 02 -  e i t h e r  in  th e  OH-OH recom bination  
p ro c e s s  o r  in  r e a c t io n s  between OH r a d ic a l s  and i t s  d ep ro ton ated  
fonn 0“ . Many mechanisms o f  r a d i o l y s i s  o f  N20 - s a tu r a te d  a lk a l in e  
s o l u t io n s  have been c o n s id ere d  up to  now, and a r e  s t i l l  d is c u s -
sed . We took  Gq h  *  4 .6 0  and G0~ � 0 .4 0  ac c o rd in g  to  D a  i  n- 
t o n  e t a l .  [ 1 3 ] ,  R a b a n i  e t  a l .  [ 2 3 ]  and Z e h a  v i  
e t  a l .  [2 6 ] .

•OH + ‘ OH -----~ H2 °2  ( 7 )

H2 °2  + *0 ”  ----- O '  + H20 ( 8 )

A ir + HCOONa

The f i n a l  r e s u l t s  co rre sp on d  w ith  th e  s i t u a t i o n ,  where re a c -
t io n s  ( 3 ) ,  (4 )  occu r and a fte rw ar d s  OH r a d ic a l s  a r e  tran sform ed  
to  *02 r a d i c a l s .

'OH — � *0 “  (9 )oxygen 2

and su p erox id e  an ion  r a d ia t io n  y i e ld  i s  equ al to  th e  sum o f  a l l  
prim ary  form ed r a d i c a l s ,  b e in g  th e  on ly  f r e e  r a d ic a l  p r e se n t  in  
s i g n i f ic a n t  q u a n t i t ie s .  The d e t a i le d  d i sc u ss io n  was p r e s e n te d  by 
D r  a g a n i  <5 e t  a l .  [1 6 ] .

A ir + e th ano l

S e d d o n and A l l e n  [ 2 4 ]  found t h a t  f i n a l  r e s u l t s  
o f  o x y g e n -satu ra te d  e th an o l s o lu t io n s  to  form ing "02 and e th a-
n o l r a d i c a l s  in  r e a c t io n s



e; q ° 3 - . » • ( ) " ,  (1 0) [ 2 4 ]

• 0 H ^ 0 i L ^  -Retrianbl> (11) [ 2 4 ]

Argon + HCOONa

. H ydroxyl r a d i c a l s  r e a c t  v e r y  e f f i c i e n t l y  w ith  fo rm ate io n s

HC00" + ‘ OH = OH-  + H20 + COO" (12)

and ’ e "  rem ains main a c t iv e  s p e c ie ,  aq

C a lc u la t io n s

The e s t im a t io n  o f  G, . o f  haem atin  b a sed  on th e  d e f in i-  d e s t r
t io n  o f  th e  d e s t ru c t io n  y i e l d  (th e  amount o f  m o lecu le s damaged 
by 100 eV o f  io n iz in g  r a d ia t io n  energ y) [ 1 ] .

_ 109 • Ac 
d e s t r  -----

where: c -  th e  change o f  haem atin  c o n c e n tra tio n  (M); Ax -  th e 
dose  in  ra d s  which cau sed  th e  change o f  c o n c en trat io n  A c.

In o rd e r  to  e v a lu a te  q u a n t i t a t iv e ly  th e  r o l e  o f  in d iv id u a l  
r a d ic a l s  in  th e  r a d i o l y s i s ,  th e  r a t i o  o f  th e  y i e ld  o f  d e s t ru c -
t io n  ca used  by any r a d ic a l  to  th e  y i e l d  o f  t h i s  r a d ic a l  was c a l -
c u la te d

f  = ^ s t r  (14)
G

where: Gde s t r  "  th e  r a d ia t io n  y i e ld  o f  d e s t ru c t io n  ca u se d  by th e
-.or a d ic a l  ca u sed  by th e  r a d i c a l  form ed w ith  th e  y i e l d  eq u aled  G

T h is  m agnitude was c a l l e d  in  ou r work "th e  e f f e c t i v e n e s s  coe-
f f i c i e n t "  o f  an in d iv id u a l  r a d ic a l ,  b eca use  i t  in d i c a te  ra d io -
s e n s i t i v i t y  o f  haem atin  to  t h i s  r a d ic a l .  Under c o n d itio n s  where 
we can assum e th a t  th e  e f f e c t  i s  ca used  by one r a d ic a l  o n ly , 
equ atio n



'd e s t r (1 5)

i s  t ru e .
When r e s u l t s  cou ld  be a t r ib u t e d  to  se v e r a l  s p e c ie s  th e  t o t a l  

e f f e c t  i s  eq u aled  to  th e  sum o f  d e s t r u c t io n s  caused  by a l l  r a d i-
c a l s ,  a s  f a r  a s  i n t e r - r a d i c a l s  in te r a c t io n  i s  n e g l i g ib le .

d e s t r (16 )

Based on eq. (16) app rox im ate  v a lu e s  o f  " f "  may be determ ined 
i f  G^eg-tr i s  known ( in  our exp erim ents Gd e s t r  was  u s in g  to  r e -
l a t i v e  c a lc u la t io n s  on ly , becau se  we d id  n ot e s t im a te  p e rc en t 
o f  dim ers in  s o lu t io n , and we d id  no t know e x a c t ly  th e re fo r e  mol- 
l a r  c o n c e n tr a t io n ) -  c ( s e e  eq . (1 3 ) ) .  However r e s u l t s  o f  c a l -
c u la t io n s  a r e  independent on r a d i o l y s i s  c o n d itio n s  s in c e  p re se n t 
r a d i c a l s  a r e  a l l  o x id iz in g ,  ( o r  a l l  red u c in g , e .g .  r e s u l t s  ob-
ta in e d  in  sy stem s: Argon + HCOONa and Argon + EtOH a re  th e  same).

Only exp erim ents w ith  a rg o n -sa tu ra te d  s o lu t io n s  le a d  to  d i f -
fe r e n t  d a ta  ( se e  Tab. 2 ) .

T a b l e  2

V alues o f  th e  e f f e c t iv e n e s s  c o e f f i c i e n t s  o f  haem atin  d e s t r u c t io n  
c a lc u la t e d  from th e  v a lu e s  o f  G ^ t r  ob ta in ed  in  the  p rese n ce  

o f  r a d i c a l s  having s im i la r  n a tu re
lfyda jność ak tyw ności d e s tru k c y jn e j wobec hematyny wykazywana 

p rz ez  rod n ik i w warunkach ob ec n ości rodników innych, 
a le  o t e j  sam ej n a tu rz e

3 ii> $ e K T H B H 0 C T i>  ^ e c T p y K U H H  r e M a T H H a  B t m n c j i e H H u e  H a  0 C H 0 B e  3 H a q e H H #  
Gdesłr n o jiy n e H H u x  b  n p H c y T c t b h h  p a u n n a J iO B  c x o a h o K n p a p o j ih i

R a d ic a l •OH
6aq Reth ano l "°2

E f fe c t iv e n e s s
c o e f f ic i e n t 0 .0 25 5 0 .0 2 6 4  . 0 .0 0 76 0 .0 0 7 6



C on c lu sion s

1 . A p p l ic a t io n  o f  m ath em atic ian  m ethods may a llow  to  detei>- 
mine some p a ram eter s,  l i k e  r a d i c a l s ’ a c t i v i t y  to  many compounds, 
o r  r a d ia t io n  d e s t r u c t io n  y i e l d  -  in  easy  way. In th a t  work we e s -
tim a ted  m ain ly  r e l a t i v e  v a lu e s ,  however i t  should  be p o s s ib l e  to  
found a l s o  a b so lu te  d a ta ,  by com paring ou r r e s u l t s  w ith  th e  d a ta  
concern in g s t r u c tu r e  o f  in v e s t i g a t e d  s o l u t i o n s .

2 .  R a d i o s e n s i t iv i t y  i s  d i f f e r e n t  o fte n  to  v a r io u s  r a d i c a l s .  
Fo r haem atine a l k a l in e  s o l u t io n s  s e n s i t i v i t y  to  r a d ic a l s  formed 
d urin g w ate r r a d io l y s i s  i s  th e  h ig h e s t  in  th e  c a s e  o f  h yd rated  
e le c t r o n s  and hydroxyl r a d i c a l s ,  w h ile  th e  r o le  o f  su p ero x id e  

an ion  seem s to  be ra th e r  s l i g h t  (*® a q : " 0H ' ' ° 2  = ”' * 00 5 �'••0° •
: 0 .2 9 ) .

3 . S im i la r  r e s u l t s  o b ta in ed  f o r  sy s tem s : HCOONa-water, and 
EtOH-water in  the  p resen ce  o f  oxygen may in d ic a t e  th a t  eth an o l 
r a d i c a l s ,  u s u a l ly  red u cin g s p e c ie s  a r e  co n verted  in  ox y g en -satu -
ra te d  s o lu t i o n s  in to  o x id iz in g  r a d i c a l s .

4 .  Very s l i g h t  d e s t ru c t io n  e f f e c t  ob served  in  system  argon - 
-w a te r,  w ithout a d d i t io n a l  sc a v e n g ers  added s u g g e s t s  f a s t  in t e r -
a c t io n  between p r e se n t  s p e c ie s  formed in  th e  co u rse  o f  r a d io ly -
s i s ,  b eca u se  r a d i c a l s  l i k e  h yd ra ted  e le c t r o n s  o r  hyd roxyl -ra d i-
c a l s  u s u a l ly  r e a c t  w ith  haem atin  very  e f f i c i e n t l y .  The e f f e c t  de-
s c r ib e d  above may be due to  f a s t  " re c o n st ru c t io n "  p r o c e s s e s  o f  
haem atin , red ucing  in  one s te p  and then  b e in g  r e o x id iz in g .

5 . G en eration  o f  n it ro g e n  o x id e s ,  un der g iven  c o n d itio n  ( a i r  
a tm osp here, do se r a t e  o f  0 .8  M rad/h) was n o t ob served .
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OCENA ILOŚCIOWA DESTRUKCJI NAPROMIENIONYCH PROMIENIAMI 
WODNYCH ROZTWORÓW HEMATYNY

W p ra cy  prowadzono r a d io l iz ę  roztw oru  hematyny w 0 ,1  N wodnym 
KOH. W c e lu  o szacow ania  p ro m ie n io c z u ło śc i hematyny wobec p osz c z e -
gólnych rodników zasto sow ano  dodawanie do naprom ienianego roz -
tworu z m iatacz y  wodnych rodników. A n a liz u ją c  otrzym ane w yniki o- 
k re ślo n o  w ie lk o ść  w yd ajn ości r a d ia c y jn e j d e s t r u k c j i  hem atyny, l i -
czo n e j na gramoatom ż e la z a  p orfiry n ow eg o , a  ta k ż e  ok reślo n o  p ro-  
m ien io c zu ło ść  hematyny w badanych warunkach. Porównanie wpływu 
różnych rodników , p ow sta ją cy ch  w p r o c e s ie  r a d io l iz y  wody wskazu-
j e ,  że  w a lk a l ic z n y c h  warunkach n a jw ię k sz e  n is z c z ą c e  d z ia ł a n ie  
na hematynę w ykazu ją: ro d n ik i hydroksylow e i  e lek tro n y  uwodnione, 
p od c za s gdy wpływ anionorodników  ponadtlenkow ych i  rodników e ta -
nolowych j e s t  n iez n ac zn y . Wydajność r a d io l iz y  sz c z e g ó ln ie  m ala-
ł a ,  gdy w środow isku  znajdow ały  s i ę  jed n o c z e śn ie  ro d n ik i o u t le -
n ia jący m  i  redukującym  c h a r a k te rz e , co może być spowodowane z a -
chodzeniem  szy bk ich  procesów  " r e k o n s t r u k c j i " .



PoMciH JlyicameBim, Me^HCJiaB Ilyxauia, BaHj;a JlefiKO

KOJIJWECTBEHHAH OUEHKA flEGTPyKUHH 
'j'-OEJiyHEHHUX BOflHhlX PACTBOPOB TEMATHHA

B paÔOTe onpenejisjiH 3<J4ieKTHBHOCTb oi^e^bHNX panHKanoB b npo- 
uecce  panHçjiH3a pacTBopa reniaTHHa 0, l  h KOH, npHMeHHH MeTon " c M e -  
TaTejieit" c bo Ôo^hmx  pa^HKanoB.

y c T a H O B J ie H O  p a n H O M y B C T B H T e ^ b H O C T b  reMaiHHa b H C C Jie r ç ye M bix  y c J i o -  
bh hx  h p a n H a u H O H H O - x H M j m e c K H ü  b u x o a  ^ e c i p y K U H H  r e M a i H H a .  C p a B H H B a -  
J i H c b  p e 3 y Æ b T a T h i ,  n o a y M e H H u e  x j i k  0 T , n e j ib H H X  p a n H K a J i O B .  3<Jx{>eKTHB- 
H O C T b  T H U p a T H p O B a H H O r O  3 J i e K T p O H a  H T H U p O K C H JI bH O rO  p a j ; H K a j i a  H B J I f l -  
6 T C H  CaMO ft  BhI CO KO Â , B TO  Bpe MÆ  K a K  BJIH HHH e C y n e p O K C H U H O r O  H 3 T a H 0 —
jiQBoro pa^m tan oB h b j i h c t c h  OTHOcHTejibHo HeÔojibmHM.


