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Although as e a r ly  as 1947, S tone, Wyss and Hass 

re p o r te d  the inc idence  of m u ta tio n s  in  S taphylococcus 

au reu s  c u l tu re d  on u l t r a - v i o l e t  i r r a d i a t e d  s u b s t r a t e ,

1

i n t e r e s t  in  the study  of the  i n d i r e c t  e f f e c t s  of r a d i a t i o n

as  measured by the e f f e c t s  observed in  u n i r r a d ia t e d  t e s t
C -£- • vU —■ —-^

organisms grown on i r r a d i a t e d  media, has been n e g l ig ib le ^

During 1955-<55, Swaminathan and co-w orkers c a r r i e d  out

a s e r i e s  o f  experim ents 8 -8 -which in d ic a te d  th a t  in  a wide 

range of m a te r ia l  such as p o ta to e s ,  f r u i t  j u i c e s ,  and 

d i f f e r e n t  types of c u l tu re  media, c y to to x ic  and r a d io -  

mimetic compounds a re  g en e ra ted  fo l lo w in g  exposure

to  uosages of gamma rays of tne  o rder  used in  the pasteuro ' 

i z a t i o n  and s t e r i l i z a t i o n  of food. The p re c is e  biochem ical 

n a tu re  of these  compounds has not y e t been i d e n t i f i e d ,

a l though  d a ta  su g g e s tin g  th a t  they  may not be s h o r t  l iv e d
,6 n ____________  e  . 4were o b ta in ed u . R ecen tly , H o ls te n ,  S ug ii and Steward 

have confirm ed these  ob se rv a tio n s  and have f u r th e r  

provided  evidence fo r  the fo rm ation  of some new chem ical 

su b s tan ces  i n  i r r a d ia o e d  c u l tu re  media c o n ta in in g  su g a r .  

The p re se n t  paper r e l a t e s  to  o b se rv a tio n s  na de du ring  

m ito s is  in  human leu k o cy te s  y^Wa^they/wea^ c u l tu re d

on i r r a d i a t e d  medium



Using a s l i g h t  m o d if ic a t io n ,  ox the 

technique of Moorhead e t  a l ,  m i to s i s  was 

s tu d ie d  in  leukocy te  c u l tu r e s  from fo u r  d i f f e r e n t  

h e a l th y  human m ales, rang ing  from 20 to  30 years  

in  ag e . The com position  of th e  medium was as 

fo llow s:

a )  T.C. 195 7 ml.

b) AB human serum 1 .5  ml.

c) Bacto-Phytohaemo-
g l u t i n i n  fvq ^ 2  d rops .

In  one s e t  ox c u l t u r e s ,  normal T .C .199 

was used and in  the  o th e r ,  T.C. 199 exposed in  

i n t a c t  v i a l s  to  d i f f e r e n t  dosages of gamma rays  

in  a 2000 -cu rie  Co®^ source was added.

The prominent e f f e c t s  observed in  c u l tu r e s  

in  wixich i r r a d i a t e d  T.C. 199 was used?were (a) 

a c o n s id e ra b le  i n h i b i t i o n  of m i to s i s ,  (b) p y k n o sis ,  

chromosome frag m en ta tio n  and po ly p lo id y  and (c) 

m icronuc le i fo rm ation  a t  te lo p h ase  (Table 1 ) .

Thus, the e f f e c t s  on m i to s i s ,  a s  observed in  

le u k o c y te s ,  a re  s im i la r  to those e a r l i e r  re p o r te d  

in  p lan t m eris tem s. When th e  T.C. 199 medium was 

i r r a d i a t e d ,  s to r e d  in  a r e f r i g e r a t o r  fo r£ l5 .d a y s  and 

then  used, tb s  c y to to x ic  p r o p e r t ie s  nr r e a r ed-.

We have p o in ted  out in  s e v e r a l  of our 

e a r l i e r  papers t h a t  the  radiomime t i c  e f f e c t s  

produced by the  i r r a d i a t i o n  of c u l tu r e  nfe d ia  a r e  saa 

sm all (about 1% in  r e l a t i o n  to  the e f f e c t  of d i r e c t  

i r r a d i a t i o n )  and b n  can be demonstratedjin most 

ca ses  only in  r e l a t i o n  to  c o n tro ls  of comparable 

s i z e .  In  recent l i t e r a t u r e  th e re  a re  r e p o r t s  both 

su p p o rtin g  our f in d in g s  and c o n t r a d ic t in g  them,
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There have been extreme views on the im p lic a t io n s

of the r e s u l t s  obtaine44n such s tu d i e s .  While on the

one hand Hols te n  e_t a l .  h o ld  th a t  the work has obvious 

bea ring  on the r a d i a t i o n - s t e r i l i z a t i o n  o f  food,

e s p e c i a l ly  in  ca ses  in  which t  ne i r r a d i a t e d  m a te r ia lci s  r e l a t i v e l y  r i c h  in  su g a r ,  G o ld b l i th j f e e l s  th a t  the 

d a ta  a l re a d y  a v a i la b le  in d ic a te  tha t i r r a d i a t e d  food 

•can be consumed w ith  im punity*. R ad ia t io n  s t e r i l i z a t i o r  

ox food is  a  very  im portan t te c h n o lo g ic a l  development 

and could f in d  even more a p p l i c a t io n  in  th e  developing

c o u n t r i e s ,  than  in  the developed ones. I t  w hence  

ial^ol^tant th a t  the p roducts  and pathways o f  the

in d i r e c t  e f f e c t s  o f  r a d ia t io n s  a re  s tu d ie d  c r i t i c a l l y ,
i s

G o lb b li th  b e l ie v e s  tn a t  even i f  c y to - to x ic  p roducts

'jrv  f
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are  produced in  i r r a d i a t e d  food, they  may be o f  no 

consequence s in c e  animal systems have "mechanisms fo r  

m o d if ic a t io n ,  a l t e r a t i o n  and d ig e s t io n  of the foods 

by the a l im e n ta ry  t r a c t  and the d e t o x i f i c a t i o n  and 

e x c re t io n  mechanisms of tne l i v e r  and k idney* . The 

ex ten s iv e  d a ta  now a v a i la b le  on the  wholesomeness o f  

i r r a d i a t e d  food u n fo r tu n a te ly  a l l  r e l a t e  to  somatic

e f f e c t s  and no se r io u s  s tu d y  has been made to  d e te c t  

p o ss ib le  g e n e t ic  harm^y E legant g e n e t ic  t e s t s  such as

1those used by R ussel in  mice are  a v a i la b le  fo r

'oo ta in ing  c r i t i c a l  d a ta  w ith in  a sn o r t  time which would
V.V-

help  ceagh s c i e n t i f i c a l l y  sa t is fa c to ry  c o n c lu s io n s .
A

In  view o f  the g re a t  economic a t t r a c t i v e n e s s  of 

r a d ia t io n  food techno logy , support fo r  such resea rch  

would be ex trem ely  p ru d en t.
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O bservations d u r in g  m ito s is  in  human leukocy te  c u l tu r e s

Case jraedium andjj No. of t e s U A  
o f  s to ra g e  m

INo. oi T MitoticQ N o.of 4 
index . 5 c e l l s  4No. \idose. [ leukocytes 0

of medium. [analysed . 0 0 s tu d ie d  0
( 0 flat mitosisO

\______________ $____________ JL r _________i
!T o ta l  No ■ V * lk * 4  
[a b n o rm a li t ie s  
du ring  d iv is o n

I a )  
b)

I I  a )  
b)

I I I  a )  
b)

IV a) 
b)

Cont r o l
I r r a d ia t e d  
mega r a d s ) .
C ontro l
I r r a d ia  ted 
mega r a d s )

C ontro l
I r r a d ia t e d  
mega rad s )

C ontro l
I r r a d i a t e d  
mega rad s)

( 0.10

( 0 .1 0

( 0.50

(0 .50

6401 2.99

2294
4779

0.21
7.95

2635 0.30

9199 3.42

2194 0.31

5743 17.17

2832 0.67

20

9
26

8

34

16

59

19

Q 9 e 0

22.22 66.66 11.00 88.88

a 3.84 V 0 3.84

e - 62.50 16.50 62.50

* 5.88 2.94 V 8.82

a 12.50 43.75
0

56.25

3.38 V 5.08 9 8.46

5.26 21.05 36.84 13.60 63.15
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