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The radioprotec t ive  effect  of cer ta in  a ry l a lky l amines  (AAA), namely  phenylephrine and i ts  n e a r  
analogs,  when injected subcutaneously 15 rain before  i r rad ia t ion  in a dose of 800 tad was inves -  
t igated [n exper imen t s  on mice.  The AAA were shown to have a low pro tec t ive  dose (25-50 # m o l e s /  
kg) and to give a s table and high radioprotec t ive  effect  (survival  ra te  80-88%; dose reduction fac-  
t o r  1.3-1.4) and to have low toxici ty  (LDs0 4-8 mmoles  kg). In the i r  e f fec t iveness  the AAA studied 
a re  not i n fe r io r  to aminothi01s, and in the width of the i r  pha rmaco log ica l  action (K =LDs0/ED~0 = 
200-500) they s u rpa s s  cer ta in  aminothiols  and indelyla lkylamines .  
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For  many y e a r s  most  inves t iga to r s  considered that  ca techolamines  have a weak o r  modera te  rad iopro-  
tec t ive  action but, at the same  t ime ,  a re  re la t ive ly  toxic [1]. La te r ,  one of us (V.I.K.) showed that  under  opt imal  
conditions ca techolamines  a re  sufficiently effect ive p ro t ec to r s  and that among them the re  are  nontoxic substances  
with a therapeut ic  index of about 200 [5]. However ,  o ther  ad renomimet i c s  of  the a ry la lkylamine  (AAA) s e r i e s  
have been studied only sporadical ly ,  and data on the i r  rad iopro tec t ive  effect  (RPE) are  cont rad ic tory  [3, 5, 9]. 
Recently,  however ,  the AAA have begun to be regarded  as p romis ing  p ro t ec to r s  [8, 9, 13]. 

The object  of  the p re sen t  invest igat ion was a genera l  a s s e s s m e n t  of  AAA as p ro t ec to r s ,  with spec ia l  r e f -  
e rence  to r ep re sen ta t i ves  of this c lass  of  known therapeu t ic  application: phenylephrine,  e thylephrine [7], no r -  
phenylephrine (M-octopamine) [12]. RPE and toxici ty  were studied and compared  with those of typica l  r e p r e -  
senta t ives  of  the aminothiols  and also with o ther  p ro tec to r s .  

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

Exper iments  were  ca r r i ed  out on 1508 male  CBA mice aged 3-5 months. The substances  were  injected in 
a volume of 10 ml/kg: AAA subcutaneously 15 min before  i r rad ia t ion  and aminothiols  in t raper i tonea l ly  7 min 
before  i r rad ia t ion .  The conditions of  i r rad ia t ion  and dos ime t ry  were descr ibed  prev ious ly  [7]. Values of EDs0 
and LDs0 were  de te rmined  by the L i t c h f i e l d - W i l c o x e n - R u t h  method [2]. The latitude of pha rmaco log ica l  action 
(K=LDs0/EDs0), the dosereduc t ion  fac tor  (DRF) [2], and the protect ive  index I [11, 14] were  calculated.  

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

The pr inc ipa l  cha r ac t e r i s t i c s  of  RPE of the AAA tes ted  are  compared  with those of  aminothiols in Table 
1. Data for  the l a t t e r  were close to those given in the l i t e ra ture .  Fo r  instance,  the therapeu t ic  indices  for  
aminothiols were 1.3-3 [1, 8, 11] and I=1 .5 -2 .5  [11]. The AAA tes t ed  were  evidently net in fe r io r  to aminothiols  
in the intensi ty  of t he i r  RPE (the propor t ion  of an imals  surviving,  the value of DRF) but su rpas sed  them con- 
sider 'ably in the i r  values  of K and I, which reached 240-500 and 240-400 respec t ive ly .  Closely  s i m i l a r  values  of 
the therapeut ic  indices were  descr ibed  prev ious ly  [5] for  i sopropylnoradrena l in  and phenylephrine in exper iments  
on noninbred mice  [5]. 

The fact  that the values  of K and I for  AAA are  2 o r d e r s  of magnitude higher  than for aminothiols  is a t t r ib -  
utable to two fac tors :  1) the lower  toxici ty (LDs0 2-5 t imes  higher) and 2) the much lower  opt imal  fac tor  ef fec-  
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TABLE 1. Compara t ive  C ha rac t e r i s t i c s  of Ary la lky lamines  and Aminothiols in Exper i -  
merits on Mice (M • 

Substance DRF 

1,42-+0,12 

1,29-+0,082 

1,39-+O,087 

Cystamine 
AET 
R,S -phenylephrine 
R(- )-phenylephrine 
R.S -ethyiephrine 
R,S -norphenylephrine 

LDso, 
moles/ 

~g 

2270_+249 
1660-+100 
5290-+746 
4120-+I82 
6570-+59 
8800--+415 

EDs0, 
prnoles/ 
kg 

a33 
250 

13-+4,9 
8,3-+ 1,22 

36-+6,2 

Latitude of 
pharma- 
cological 
action (K) 

6,8 
6,6 
400 
500 

240 

Protective 
dose, 

moles/ 
kg 

670 
600 
25 
25 
50 
50 

Survival 
rate,% 

75-+10 
75-+ 10 
88_+4 
87-+4 
80+13 
83-+6 

Protective 
index (I) 

5,9 
6,6 
400 
310 
240 
320 

t ive dose (12-27 t imes  lower).  According to data in the l i t e ra tu re ,  indolylalkylamines  a re  less  toxic than amino-  
thiols:  The i r  therapeut ic  index is  10-30 [10] and I =18-20 [11]. Consequently, indolylalkylamines  occupy an in-  
t e rmed ia t e  posi t ion between the aminothiols  and the AAA studied. Phenylephrine,  however ,  and c losely  re la ted 
subs tances  f r o m  this point of view s u r p a s s e d  not only the c lass ica l  r ep re sen ta t ives  of the two main c l a s ses  of  
r ad iopro tec to r s .  The effect ive pro tec t ive  dose of AAA (25-50 ~tmoles/kg) was close to the minimal  values  for  
r ad iop ro tec to r s  descr ibed  in the l i t e ra tu re ,  namely  16 pmoles /kg  [11], and the values of LDs0 were just as high 
as those for  nontoxic p ro t ec to r s  Adchnon and Thiola (5800 and 12,270 p moles /kg  respect ive ly)  [11]. T h e l a s t  
two subs tances ,  however ,  a re  i n f e r io r  in the i r  RPE to the c lass ica l  p ro tec to r s .  It  has recent ly  been shown that 
the pro tec t ive  dose of Thiola  is  much higher  than was hi therto considered,  namely  4600 #moles /kg  [4], so that  
the value of I is only 3.5. An advantage of the AAA tes ted  in this combination of two impor tan t  features :  high 
effect  with low pro tec t ive  dose and low toxicity,  respons ib le  for  the high values  of K and I. 

It will be noted that among the r equ i remen t s  which extend to r ad iopro tec to r s  a ra t ional  value of the t h e r -  
apeutic index is cons idered  to be not less  than 3 [8, 9], and the scale  of e f fec t iveness  of r ad iop ro tec to r s  based 
on the value of I ends at values  of 15 o r  above [11]. Phenylephrine and i ts  analogs sa t i s fy  these  r equ i rement s .  

Consequently,  the AAA studied in expe r imen t s  on mice are in fact effect ive and nontoxic r ad iopro tec to r s :  
The gap between the protec t ive  and lethal  doses ,  e x p r e s s e d  by K and I, i s  sufficiently wide for  them. The fu r the r  
invest igat ion of subs tances  of this  s e r i e s  in the context of  the study of chemica l  and biological  p r inc ip les  and 
m e c h a n i s m s  of the i r  p ro tec t ive  effect  (activation of  r e c e p t o r s ,  the role of metabol ic  enzymes ,  and so on) would 
be in teres t ing .  
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