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The question concerning the role of micro-doses of radioact ive radiations as a biologic factor arose soo~t 
after the biologic action of roacro-doses of radioact ive radiations had been established. 

ks early as :903 A. P. Sokolov [7] pointed out the connection between the therapeutic properties of natural 
c l imat ic  and balneologic factors and the presence of radioact ive elements  and increased atmospheric ionization. 

The well-known experiment  performed by Zvaardemalmr on isolated frog heart  demonstrated that the heart 
could pulsate for a long time only when the Rin'ger solution contained potassium ions. 

Potassium is the only :adioact ive  e lement  which is concentrated in the organism of roan and animals ie 
amouuts considerably in excess of its average content in the earth 's  crust. I t  possesses radioactiviey which beiongs 
to l/~e isotope K 4~ which constitutes 0.012~ of the total amount of potassium. 

Suggestions were made in a number of published works [5, 7] on potassium content of organs and tissues 
that the physiologic importance of potassium might be connected to a considerable degree with its radioactivity. 

Micro-quanti t ies  of other radioact ive elements besides potassium are contained in animal  and plant organ- 
isms. in the case of man these gain access by way of food, water and air. Radiation from these micro-quanti-  
ties of radioact ive elements  in the human organism constitutes less than 2~ of potassium radiation [1]. 

Furthertno}e, animal  and plant  organisms contain ar t i f ic ia l ly  radioact ive carbon isotope C ~ formed as the 
result of cosmic ray action. It is present in amounts around 10-97o of the total amount of carbon. To this should 
also be added the continuous action of cosmic radiation. 

In recent years there have appeared in the l i terature views suggesting that aqimal  and plant organisms were 
not indifferent to these radiations of very weak ac t iv i ty  [3, 6]. 

Some investigators a t tempted to prove by direct  exper imental  means that cilanges in the micro-doses of 
radioactive radiations caused changes in dm development  of organisms. They encountered great difficulties, 
however, since at  the present t ime it  is iropossibIe to create conditions comple te ly  excluding penetrating radia- 
tions. 

Another line of research lies along studies and accumulat ion of data concerning micro-radiat ions of radio- 
active elements co~itai.ued in organisms. Correlation of data obtained under natural conditions can, albei t  in- 
directly,  lead to coffee} conclusions regarding the role of micro-doses of radioact ive radiations. 

One of the links in such a chain of investigations can be a study of radioact ivi ty  of fetal fluid in man. 

S. P. Vinogradova !2] stadied the biologic,  physical and chemical  properties of fetal fluid and G. P. Musheg} 
[4] directed his at tention to certain biologic aspects of fills fluid. In 1927-1928 G. G. De-Metz trK;ato deter- 
mine the radioact ivi ty  of human fetal fluid. However, tm obtained l:egative data which may hei,4~been connecte~ 



wifll poor  s e n s i t i v i t y  o f  the n~c thod c t n p l o ) , c d  b y . h i m ,  and the q u e s t i o n  r e i n a i n e d  u n r e s o l v e d ,  

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

The present  work is devoted ~o sludics of r ad ioac t iv i ty  of  fe ta l  fluid. Samplcs  of fe ta l  fluid obta ined from 

several f lmrapcutic es ta ld ishmenls  were subjected to counter  examina t ions .  The fluid used was in the form of 

light disperaed naedium, uncon tamina ted  by blood. 

T A B L E  1 

Radiation Act iv i ty  of  Fluid in Which a F e m a l e  Fetus Developed  

Number 

The rapeu t i c  i case  
es tab l i shment  I history 

Protect ion Mate rn i ty  

and Chi ldhood 

October  Hostfital 
�9 l i  

i t  m 

Protec t ion  Mate rn i ty  
and Chi ldhood 

October  Hospital  
w �9 

w �9 

Protec t ion  Mate rn i ty  
and Chi ldhood 

October  Hospital  
l l  I t  

l e  I I  

�9 I I  

w �9 

�9 I I  

I I  I i  

�9 m 

Average  

1756 

2313 

23a0 

2061 

57 

! 760 

2315 

2371 

233q 

1756 

61.~'~ 

2131 

3.51 

121 

302 

53 

223 

2404 

Minera l  res-I Spec i f i c  a c t i v i t y  

[due 100 mlI of  m ine ra l  residue 

1 .33-  10 t,', 

1 .28 .  10 I,, 

1 .07 .  10 i,, 

1 .00-  10 "' 

1 .02-  t0 +t, 

1 . 0 0 -  I O - I ~  

0 6'25 

0. 644 

0.680 

0.636 

0.6~5 

0.621 

i 0 80  - !0  w 

O. 88 �9 10 - m 

1 . 0 0 .  I0  in 

0 . 9 3 -  i0  - ' ~  

0. 722 

0.6,54 

0. 570 

o.015 

0 .480  I .  16 - I0  j'' 

O. 5!19 0 88 - IO '<' 

0 .570  0 . 9 0 -  10 - I ' '  

0.668 0.70 - 10-~" 

(1.636 0.74 - I0- ~'' 

l) 570 0 . 8 0 -  10 " 

0 600 (1,74 . I 0 - - " '  

0.588 0 . 7 4 -  i 0  ~'' 

0.577 0 . 6 8 -  10 i,, 

Act iv i ty  referred 

to 100 m l  fluid 

in Cu units 

o. 84 

0.82 

0.73 

0.61 

0.63 

0.62 

0.58 

0.57 

O. 57 

0 57 

of  

0 . 9 3 -  10 - v '  cu  

10 v, 

10 " 

10-- " '  

10 "" 

10 -v, 

10-),, 

�9 10 - m  

�9 10  - t ' '  

10 " 
. t 0 -  m 

0.560 10-" '  

0 . 5 3 -  10 " 

0.51 - 10-"; 

0 . 5 1 -  10 -m  

0.47 t0 TM 

0.45 - !0- '" 

0 4 5 .  10 r, 

0 . 4 4 -  I0 i,, 

0 34 �9 10 -~' ' 

0 . 5 7 .  1 0 - "  cu 

Direct  m e a s u r e m e n t  of radia t ion ac t iv i ty  of fe ta l  fluid is exceed ing ly  d i f f icul t  owing to its low intensity.  
Therefore, i n o r d e r  m obtain  values cha rac te r i z ing  radiat ion ac t i v i t y  in cur ie  units (cu)  studies were carr ied 

out ou ashed dry residues obtained by p re l imina ry  evapora t ion .  

The measurements  r evea led  that specif ic  ac t iv i ty ,  i. e . , a c t i v i t y  referred to 1 g ahsed mine ra l  residue, 
varied witMn ihe range of 0.20 x 10 ~I0 tO 1.33 X 10 -I0 CU. 

Act iv i ty  referred to 100 rnt of  fluid correspondingly var ied within the range of 0.13 x 10 -10 to 0.84 X 
10 -10 cu .  

The a c t i v i t y  measured  in the presel)t work was chiefIy  contr ibuted by potassium as the apparatus used 
could record only  be t a - r ad ia t ion  ;,,irJh e lec t ron  energy not Iess than 100,000 e lec t ron-vo t t s  (10 -~ ev). Even 
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TABLE 2 

Radiation Activity of Fluid in Which a Male Fetus Developed 

Therapeutic 
establishm ent 

Protection of Materniv 
and Childhood 
October Hospital 

I n 

R m 

m m 

n w 

w 

m 

t 

m m 

m 

Average 

! 
Number of lMineral  res- 

case I idue in I00 
history [ ml  fluid in 

1778 0.732 
224 0.733 

2376 0.655 
24O0 0.64-3 
1983 0. 680 
2241 0.729 
22%3 O. 507 
2378 0.680 
359 O. 625 

74 O. 605 
273 0.600 
184 0.559 

2132 0.550 
226 0.535 
6/~% O. 635 

Specific activity Activity referred 

of mineral  residue to 100 ml  fluid 
tn Cu units In Cu ~mits 

0.6.3 10 - t~  
0.60 10 -1~ 
0.6.3 10 -10 
0.63 I0 -1~ 
0.59 10 -I~ 
0.53 10 -1~ 
0.60 10 -1~ 
0.53 10 - ' ~  
O. 45 10 -~~ 
0.53 10 ~I~ 
0.53 .. 10 - l r ' '  
0 .50 .  10 -1~ 
0.51-  10 - ~  
0 .50-  I0 -1~ 
0 .20.  10 -1~ 

0- 46 
0.44 
0.41 
0.40 
O, 40 
0 38 
0.36 
0.36 
0 33 
0.32 
0.31 
0.28 
0.28 
0.27 
O. 13 

t0-Jo 
10-1o 
10-1o 
10-~o 
10-m 

10-~o 
10-1o 
I0-~o 
lO-m 
10-m 
10 -m 
10-'o 
I0--1o 
10-Io 

0.53 �9 10 -~~ cu 0 .33 .  10-1~ 

if other radioactive elements were present fn the fluid their radiation must be so small that changes in activity 
caused by them would lie within the limits of experimental error which in ~ese  experiments did not exceed 
10% 

It was found that radiation of fluid in which a Female fetus had been developing (Table 1) was consider- 
ably higher than that of fluid in which a male  fetus had been developing (Table 2). 

S U M M A R Y  

It was experimentally proved that the activity of 6-radiation of the fetal fluid is different depending up0 

the sex of the embryo, 

Thus, radiation activity of the fluid in which a fetus of the femaIe sex (Table 1) was developtng, was 
found to be significantly higher than that of ~ e  fluid in which a fetus of the male sex was developing (Table 2). 
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