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Units of cholincstcrase activity found in 100 normal adult males and 30 inales suffering from cancer of the lung 
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ChE plasma AChE mI of blood AChE ml of cells ChE whole blood 
Normal Cancer Normal Cancer Normal Cancer Normal Cancer 

98 -- 19 44 4- 20 ~ 136 ___ 14 94 t :  20 b 285 ___ 25 254 4- 29 ~ 233 4- 25 167 4- 42 a 

Average and standard deviation. �9 P%0.001. b P<0.001. ~ P<0.001. e P<0.001. 

P lasma.  Conta ins :  Work ing  p l a sma  4.2 ml, 0.1 ml  of 
the  sample ;  0.20 ml  of subs t ra te .  Whole  blood. Conta ins  
1 ml  of saponin,  0.1 ml  of the  sample,  7.5 ml  of working  
blood, 0.40 ml  of subs t ra te .  The cor responding  b lank  
conta ins  1 ml  of saponin,  0.1 ml  of t he  sample,  7.9 ml  of 
dist i l led water .  Cells. The procedure  is exac t ly  the  same 
as for whole blood b u t  using the  cor responding  sample.  

In  all three,  i m m e d i a t e l y  af ter  add ing  the  subs t ra te ,  
the  s p e c t r o p h o t o m e t e r  is read  at  620 rim. Incuba t i on  for 
30 rain a t  25 ~ and  the  read ing  is repea ted .  The ra t io  
be tween  the  final  and  ini t ial  readings  is ob ta ined  and  
the  un i t s  of pseudochol ines te rase  or ace ty lchol ines terase  
ob ta ined  found  on the  curve. To express  t he  concen t r a t ion  
of ace ty lchol ines terase  per  mill i l i tre of cells, the  following 
formula  is appl ied:  

Value ob ta ined  in cellular curve  • h e m a t o c r y t  

100 

Care should be t aken  of the  following: (1) The p H  of 
t he  buffer  ind ica tor  (Stock BI) m u s t  be e x a c t .  (2) The 
sal t  of ace ty lchol ine  used should be kep t  in a dryer  to  
avoid  h y d r a t i o n ;  once the  solut ion has  been p repared  it 
should  be kep t  in a refr igerator .  I t  should be renewed 
every  15 days.  (3) The  reagents  should  be kep t  fit 4-6  ~ 

Results and discussion. The resul ts  ob ta ined  wi th  th is  
t e c h n i q u e  in no rma l  subjec ts  and  in pa t i en t s  wi th  
p u l m o n a r y  cancer  are r ep resen ted  in the  cor responding  
Table.  The differences were s ta t i s t ica l ly  s ignif icat ive 
( P  < 0.001). 

I t  is indispensable  to  fix the  correct  no rma l  l imits  by  
mak ing  the  s ta t i s t ica l  analysis  of a suff icient  n u m b e r  of 
no rma l  subjec ts  add ing  and  sub t r ac t ing  f rom the  mean  

value ob ta ined  twice the  a m o u n t  of s t an d a rd  devia t ions .  
I t  is also necessary  to make  these  calculat ions in b o t h  
men  and  w o m e n  as the  values  in t he  l a t t e r  are s l ight ly  
lower t h a n  those  of the  males.  

To use these  de t e rmina t ions  as a t e s t  for the  pre-  
sumpt ive  diagnosis  of neoplas t ic  diseases, the re  are some 
c i rcumstances  t h a t  modi fy  the  values of t he  chol ines terase  
enzymes  t h a t  should be kep t  in mind ;  l iver i n su f f i c i ency ,  
an t ichol ines terase  drugs, admin i s t r a t i on  of ACTH or 
cort icosteroids.  The resul ts  of a pos i t ive  reac t ion  for the  
p r e s u m p t i v e  diagnosis  of cancer  should be expressed:  
1 cross @-), 2 crosses (i i-), 3 crosses ( + + + )  or 4 crosses 
( + + + + ) ,  according to w h e t h e r  the  ab n o rma l  decrease 
is p resen t  in one or all of t he  d i f fe rent  de te rmina t ions .  

Rdsumd. On ddcri t  une m6thodc  color im6tr ique per-  
fect ionn6e pour  la dd te rmina t ion  s imul tande  de l ' ac t iv i t6  
pseudochol ines tdras ique,  de l ' acdtylehol ines tdrase  par  
mill i l i tre de globules et  de sang et  de  la chol inestdrase  
sanguine  totale,  md thode  ac tue l l ement  employ6e par  les 
au teurs  pour  le d iagnost ic  p r6sompt i f  du cancer.  Les 
diff6rences en t re  100 suje ts  n o r m a u x  et  30 malades  de 
cancer  pu lmona i re  on t  6t6 s t a t i s t i q u e m e n t  s ignif icat ives 
(P  < 0.001) dans  les qua t re  dd te rmina t ions .  
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Laboratorio de Investigaciones Fisiopatoldgicas, 
Cdtedra de Tisiologla, 
Facultad de Medicina de Buenos Aires, 
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On the Dependence of Nuclear Oxidative Phosphorylat ion on Glycolysis in Isolated Rat Th y mus  
Nuclei  

As has been  es tab l i shed  by  several  au thors  ~-s, cell 
nuclei  isolated f rom the  t h y m u s  glands  of calf and  r a t  
con ta in  cy toch romes  and  show an oxygen  d e p e n d e n t  
A T P  synthes is .  Therefore  ox ida t ive  phosphory l a t i on  is 
no longer a process  exclusively associa ted  to  mi tochondr ia .  
The cell nucleus of t he  t h y m u s  appears  to  be a complex  
organelle,  also con ta in ing  enzymes  and  metabo l i t e s  of 
glycolysis  and  of the  citric ac id  cycle 9-x~ McEwv-x -11 
d e m o n s t r a t e d  the  dependence  of resp i ra t ion  and  A T P  
synthes i s  on glycolysis.  I n  h i s  expe r imen t s  he found  a 
dec reased  resp i ra t ion  and  A T P  con t en t  when  he used 
the  glycolyt ic  inh ib i to r  iodoace ta te  (IAA), which  blocks 
g lyce ra ldehydephospha t e  dehydrogenase  (1.2.1.12). F r o m  
his figures it was s t r ik ing  t h a t  ATP con ten t  was lowered 
by  89%, whereas  oxygen  up t ake  was decreased by  only  
31%. In his expe r imen t s  1 m.,34r I A A  was  used;  t he  nuclei  
were isolated f rom calf t hymus .  BETEL 12 used 1.5 m M  IAA 
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a n d  f o u n d ,  in  i s o l a t e d  r a t  t h y m u s  nuc le i ,  a n  i n h i b i t i o n  
o f  respira~cion a n d  A T P  s y n t h e s i s  of  5 0 % .  

I n  t h e  p r e s e n t  s t u d y  t h e  i n f l u e n c e  of  i n c r e a s i n g  a m o u n t s  
of  i o d o a c e t a t e  on  g l y c o l y s i s  a n d  r e s p i r a t i o n  w a s  e x a m i n e d .  
T h e  l o w e s t  a m o u n t  o f  i o d o a c e t a t e  g i v i n g  m a x i m a l  i n h i b i -  
t i on  o f  g l y c o l y s i s  w a s  u s e d  t o  i n v e s t i g a t e  i t s  e f f ec t  o n  
A T P  s y n t h e s i s  a n d  e n d o g e n o u s  l a c t a t e  m e t a b o l i s m .  

T h y m u s  n u c l e i  we re  i s o l a t e d  e s s e n t i a l l y  a c c o r d i n g  t o  
t h e  m e t h o d  d e s c r i b e d  b y  KLOUWEN a n d  B:,:'rF.L ~3, b a s e d  
o n  t h e  p r o c e d u r e  of  ALLI:m~Y e t a ] .  ~4. T h e  p u r i t y  of  t h e  
n u c l e a r  p r e p a r a t i o n s  w a s  j u d g e d  m i c r o s c o p i c a l l y  a n d  b y  
t h e  u s e  of  m a r k e r  e n z y m e s  as  d e s c r i b e d  b y  I3~TEL a n d  
KLOl:W~X% O x y g e n  c o n s u m p t i o n  w a s  m e a s u r e d  b y  
W a r b u r g  m a n o m e t r y .  A t  t h e  e n d  o f  t h e s e  i n c u b a t i o n s  
t h e  c o n t e n t s  o f  t h e  m a i n  c o m p a r t m e n t  w a s  t r e a t e d  w i t h  
pe r ch lo r J c  a c i d  t o  a f i n a l  c o n c e n t r a t i o n  of  3 %  a n d  
c e n t r i f u g e d  a t  2000 g for  15 m i n .  T h e  s u p e r n a t a n t  a n d  
t h e  w a s h i n g s  of  t h e  s e d i m e n t  w e r e  n e u t r a l i z e d  b y  5 M  
K2C()a a n d  l a c t a t e  w a s  e s t i m a t e d  b y  a n  e n z y m a t i c  p r o -  
c e d u r e  ~5. T h e  s e d i m e n t  w a s  w a s h e d  w i t h  e t h a n o l  a n d  
e t h e r ,  d r ied ,  t r e a t e d  w i t h  5 %  p e r c h l o r i c  ac id ,  bo i l ed  for  
10 m i n  a n d  c e n t r i f u g e d  for  15 m i n  a t  2000 g. T h e  s u p e r -  
n a t a n t  w a s  u s e d  fo r  D N A  d e t e r m i n a t i o n  a c c o r d i n g  t o  
I~ISCHE 16. 

ATP synthesis and endogenous lactate content were 
measured in the following suspensions: fresh nuclei, 
nuclei which were kcpt under nitrogen for 15 mln at 
30 ~ and nuclei which were subsequently incubated for 
30 min at 25 ~ with air as the gas phase. These nuclear 
s u s p e n s i o n s  w e r e  c e n t r i f u g e d  for  7 r a i n  a t  700 g a t  2 ~ 
T h e  s e d i m e n t  a n d  t h e  s u p e r n a t a n t  w e r e  s e p a r a t e l y  
t r e a t e d  w i t h  p e r c h l o r i c  ac id .  T h e  s u p e r n a t a n t  w a s  n e u -  
t r a l i z e d  a n d  a s s a y e d  fo r  l a c t a t e  e n z y m a t i c a l l y  ~5. T h i s  
a m o u n t  of  l a c t a t e  w a s  c o n s i d e r e d  as  ' e x t r a  n u c l e a r ' .  
' I n t r a  n u c l e a r '  l a c t a t e  a n d  A'I?P ~5 c o n t e n t  were  d e t e r -  
m i n e d  in  t h e  n e u t r a l i z e d  a c i d - s o l u b l e  e x t r a c t  of  t h e  
s e d i m e n t .  T h e  e x t r a c t e d  s e d i m e n t  w a s  t r e a t e d  a s  m e n -  
t i o n e d  a b o v e  a n d  u s e d  for  t h e  d e t e r m i n a t i o n  o f  D N A .  

I n  t h e  f i r s t  g r o u p  of  e x p e r i m e n t s  10 m M  g l u c o s e  w a s  
u s e d  a s  e x o g e n o u s  s u b s t r a t e .  T h i s  a m o u n t  of  g l u c o s e  d i d  
n o t  i n f l u e n c e  t h e  r e s p i r a t i o n  o f  t h y m u s  n u c l e i  a n d  g a v e  
a m a x i m a l  l a c t a t e  p r o d u c t i o n  a t  25 ~ w h e n  i n c u b a t e d  
u n d e r  a i r  for  1 h .  

A s  c a n  b e  s e e n  in  t h e  F i g u r e ,  a m o u n t s  of  i o d o a c e t a t e  
a b o v e  0.001 m,~r  i n h i b i t e d  g l y c o l y s i s .  A n  i n h i b i t i o n  o f  
r e s p i r a t i o n  d i d  n o t  o c c u r  u n t i l  a c o n c e n t r a t i o n  a b o v e  
0.050 m M  w a s  r e a c h e d .  A m a x i m a l  i n h i b i t i o n  o f  n u c l e a r  
g l y c o l y s i s  w a s  r e a c h e d  a t  0.050 m M  i o d o a c e t a t e .  E x p e r t -  

m e n t s  to  e x a m i n e  t h e  e f f ec t  of  t h i s  c o n c e n t r a t i o n  of  
i o d o a c e t a t e  o n  e n d o g e n o u s  l a c t a t e  a n d  A T P  c o n t e n t  a r e  
r e p o r t e d  in t h e  T a b l e .  

As  n o t e d  a b o v e ,  l a c t a t e  c o n t e n t  in  t h e  n u c l e u s  w a s  
d i s t i n g u i s h e d  f r o m  l a c t a t e  c o n t e n t  in  t h e  i n c u b a t i o n  
m e d i u m .  W h e n  f r e s h  n u c l e i  w e r e  k e p t  u n d e r  n i t r o g e n  for  
15 m i n ,  t h e  e n d o g e m m s  l a c t a t e  c o n t e n t  i n c r e a s e d  a n d  
d i f f u s e d  p a r t l y  i n t o  t h e  m e d i u m .  A l t h o u g h  m o r e  l a c t a t e  
h a d  l e f t  t h e  n u c l e u s  t h a n  w a s  r e t a i n e d  in s ide ,  t h e  c o n -  
c e n t r a t i o n  o u t s i d e  w a s  s t i l l  v e r y  l ow  b e c a u s e  of  t h e  l a r g e r  
v o l u m e  of  t h e  m e d i u m  as  c o m p a r e d  w i t h  t h a t  o f  t h e  nuc le i .  
I f  t h e  a n a e r o b i c  s u s p e n s i o n  w a s  i n c u b a t e d  a e r o b i c a l l y  
u n d e r  a i r ,  t h e  l a c t a t e  in  t h e  n u c l e u s  d e c r e a s e d  c l e a r l y  
b u t  t h e  c o n c e n t r a t i o n  in  t h e  m e d i u m  d id  n o t  a l t e r  v e r y  
m u c h .  P o s s i b l y  t h i s  e x t r a n u c l e a r  c o n c e n t r a t i o n  w a s  t o o  
l ow  for  t h e  l a c t a t e  t o  r e - e n t e r  t h e  nuc le i .  

Vv'hen i o d o a c e t a t e  w a s  a d d e d  b e f o r e  t h e  a n a e r o b i c  
pe r i od ,  e n d o g e n o u s  a n a e r o b i c  l a c t a t e  p r o d u c t i o n  w a s  
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The effect of increasing amounts  of iodoacetate on glycolysis and 
respiration. The incubation medium contained: 10 m M  glucose, 
0.25M mannitol,  15 m M  NaCt, 3 m M  CaCI~, 50 m M  Teis (pK 7.4) 
and the nuclei of about one rat  thymus  gland (about 0.5 mg DNA P) 
in a final volume of 2.5 ml. Temperature 25 ~ 
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14 V. G. ALLFREY, A. E. MIRSKY and S. OSAWA, J. gen. Physiol. d0, 
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Changes in endogenous lactate and ATP content after anaerobic and subsequent aerobic t reatment  of rat  thymus nuclei with and without 
0.050 m M  iodoacetate (IAA) 

Incubation conditions Lactate content ATP content 
Experiment 1 Experiment 2 Experiment 3 Average Average 
~moles/mgDNA P % !zmoles/mgDNA P % [xmoles/mgDNA P % " % % 
intra extca total~ intra extra  total S intra extra total S total total 

Fresh imclei 0.14 0.12 30 0.12 0.10 25 0.19 0.16 41 32 100 
After ]5 'N 2 0.28 0.51 100 0.32 0.56 100 0.30 0.55 100 100 18 -4- 5 (3) 
After 15'X2+ IAA 0.13 0.22 44 0.14 0.24 43 0.17 0.19 42 43 13 4- 4 (3) 
After 15'N2; 30' air 0.10 0.54 81 0.15 0.59 84 0.11 0.58 81 82 69. :_z 4 (3) 
After ] 5'N2+ IAA; 30' air 0.09 0.22 39 0.10 0.25 40 0.10 0.20 35 38 60 -6 3 (3) 
After 15'Ng; 30' air ~- IAA 0.07 0.51 73 0.09 0.55 73 0.07 0.53 70 72 70 :}: 4 (3) 

Anaerobic incubations were performed under nitrogen for 15 min at 30 ~ without shaking (15'N2). Subsequent aerobic incubations were 
carried out in a metabolic shaker with air as the gas phase for 30 min at 25~ (30" air). The incubation medium was the same as mentioned 
under the figure. ~ Total lactate content is summarized from intra- and extranuclear lactate content and is expressed as percentage of total 
lactate content after 15'N v 
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i n h i b i t e d ;  w h e n  I A A  was added  a f t e r  t he  anae rob i c  
per iod  more  of t h e  endogenous ly  fo rmed  l a c t a t e  was  used 
up  b y  t h e  nuc leus  t h a n  in t h e  con t ro l s  w i t h o u t  IAA.  

F r o m  the  ave rage  of t he  3 e x p e r i m e n t s  repor ted ,  we 
m a y  conc lude  t h a t  18% of t h e  t o t a l  endogenous ly  fo rmed  
l a c t a t e  was  used up  in t he  aerobic  per iod  a n d  28% w h e n  
also I A A  was added.  I n  t h e  l a s t  c o l u m n  of t he  Tab le  i t  
is shown  t h a t  w h e n  A T P  c o n t e n t  of f resh nucle i  i s  t a k e n  
as 100%, t h e  r e syn thes i s  of A T P  a f t e r  anae rob i c  t r ea t -  
m e n t  r e ached  a level  of 69%.  Th i s  pe rcen t age  is in  agree- 
m e n t  w i t h  t he  r e s y n t h e t i c  c apac i t y  of A T P  in r a t  t h y m u s  
nucle i  as p u b l i s h e d  b y  B~TEL a n d  KLOUWEN ~. T he  addi -  
t i on  of 0.050 m ~ I  i odoace t a t e  d id  no t  inf luence  t he  resyn-  
thes i s  of A T P  v e r y  much .  H i g h e r  a m o u n t s  of i odoace ta t e  
t h a n  1 m M  gave  a c lear  a n d  r ap id  decrease  of A T P  
con ten t .  

The  poss ib i l i ty  exis ts  t h a t  t he  i n h i b i t i o n  of r e sp i ra t ion  
a n d  A T P  syn thes i s  b y  h ighe r  a m o u n t s  of i odoace t a t e  as 
found  b y  o t h e r  i nves t i ga to r s  ~-~2 is no t  caused  b y  t h e  
i n h i b i t i o n  of g l y c e r a l d e h y d e p h o s p h a t e  dehydrogenase .  I t  
is k n o w n  t h a t  i odoace t a t e  is n o t  a comple t e ly  specific 
inh ib i to r ,  n o t  even  for  c o m p o u n d s  w i th  su l fhydry l  
groups  l~. 

I t  is c lear  f rom own e x p e r i m e n t s  and  f rom those  re- 
p o r t e d  b y  o t h e r  workers  t h a t  glycolysis  is i nvo lved  in 

nuc lea r  ox ida t i ve  phospho ry l a t i on .  A s t r i c t  dependence ,  
however ,  as is sugges ted  b y  McEw~z~n ,  c a n n o t  be  con-  
s idered as es tab l i shed ,  s ince i t  is poss ible  to  i n h i b i t  
glycolysis  b y  a low c o n c e n t r a t i o n  of i 0doace ta t e  (0.050 m M )  
whi le  oxygen  u p t a k e  a n d  A T P  syn thes i s  are h a r d l y  
d imin i shed  is. 

Rdsumd. Les exp6r iences  pr6sent6es  m o n t r e n t  qu ' i l  est  
possible  d ' i n h i b e r  au m a x i m u m  la glycolyse des n o y a u x  
isol6s du  t h y m u s  de ra t ,  sans  in f luencer  la r e sp i r a t ion  et  
la syn th~se  d ' A T P .  El les  sugggren t  a ins i  que, dans  ces 
noyaux ,  la p h o s p h o r y l a t i o n  o x y d a t i v e  ne  d @ e n d  pas  
fo rc6ment  de la glycolyse. 

A. W. T. KONINGS 19 

Laboratory o/Physiological Chemistry, 
University o/Groningen (The Netherlands), 
77 March 7969. 

iT M. DIXON and E. C. WEBB, Enzymes (Longlnans, London 1964), 
p.'341 and 343. 

is The author is indebted to Dr. H. M. IKLOUWEN for introducing 
the isolation procedure of thymus nuclei in our laboratory and to 
Miss SJOUHJE HAASJES for technical assistance. 

19 Postal adress: Bloemsingel 1, Groningen. 

Induction of Morphological Aberrations by Enzyme Inhibition in Drosophila melanogaster 

I n d u c t i o n  of morpho log ica l  a b e r r a t i o n s  b y  base  analo-  
gues is r epo r t ed  in Drosophila a n d  in Ephestia. I t  was  
conc luded  t h a t  these  a b e r r a t i o n s  were p r o b a b l y  a con-  
sequence  of soma t i c  m u t a t i o n  fol lowing t he  i n c o r p o r a t i o n  
of t h e  ana logues  in  D N A  1, ~. W e  shal l  r e p o r t  on  abe r r a -  
t ions  i nduced  in Drosophila melanogaster b y  5-fluoro-2- 
d e o x y u r i d i n e  ( F U d R )  a n d  p r o b a b l y  caused  b y  e n z y m e  
inh ib i t ion .  

The  flies were r ea red  in 1/81 c r e a m  bo t t l e s  w i t h  33 ml  
of a s t a n d a r d  food m e d i u m  (1000 ml  water ,  19 g agar,  
54 g suga r  a n d  16 g dr ied  yeast ) .  

I n  5 d i f f e ren t  wild  s tocks  (Argeles, Rivers ide ,  Gron in -  
gen 3, G r o n i n g e n  67 a n d  Pacif ic)  F U d R  induced  t he  fol- 
lowing a b n o r m a l i t i e s  in  h i g h  f r equency :  increase  of 
scu te l la r  a n d  do r socen t r a l  b r i s t le  n u m b e r  a n d  incis ions 
of t h e  wingborde r .  O t h e r  a b e r r a t i o n s  wh ich  a p p e a r e d  in 
lower  f r e q u e n c y  were :  5 th  ve in  i n t e r r u p t i o n ,  sma l l  r ough  
eyes, leg m a l f o r m a t i o n s  a n d  increase  of s t e rnop l eu ra l  
c h a e t a e  n u m b e r .  

I n  T a b l e  I t he  effect  of severa l  c o n c e n t r a t i o n s  of F U d R  
is s h o w n  in  9 ~ of 2 wild  stocks.  I n  th i s  e x p e r i m e n t  a t  
c o n c e n t r a t i o n s  a b o v e  1 mg/1 m o r t a l i t y  increased  con- 
s iderably .  D e v e l o p m e n t  was  a l r eady  r e t a r d e d  a t  t he  
lower concen t r a t i on .  T he  effect  on  d~d~ was s imilar ,  b u t  
t h e  f r equency  of e x t r a  br i s t les  was  lower  and  t he  f r equency  
of wing  no t ches  was h igher .  On  3 of t h e  wi lds tocks  
(Argeles, R ive r s ide  and  G r o n i n g e n  3) c o m p a r a b l e  con- 
c e n t r a t i o n s  of 5-fluorouracil ,  5 -b romourac i l  a n d  azaurac i l  
h a d  no  effect. 

I n  con t ras t ,  t h e  folic acid ana logue  a m i n o p t e r i n  caused  
a s imi la r  s y n d r o m e  of a b n o r m a l i t i e s  (Table  I). Th i s  is in  
a g r e e m e n t  w i t h  resu l t s  of SCHULTZ 3 who  o b t a i n e d  t h e  
same  effect  b y  a d d i n g  a n o t h e r  folic acid ana logue  a m e t h o p -  
ter in .  

I t  has  been  shown  b y  severa l  a u t h o r s  4,5 ill d i f f e ren t  
o rgan i sms  t h a t  F U d R  blocks  t he  syn thes i s  of t h y m i d i n e  
b y  i n h i b i t i o n  of t h y m i d y l a t e  syn the t a se .  T he  folic ac id  
ana logues  i n h i b i t  t h e  e n z y m e  d ihydrofo l ic  acid r educ t a se  
a n d  p r e v e n t  t h e  syn thes i s  o f , t e t r ahydro fo l i c  acid s. T e t r a -  

hydrofo l ic  acid is a cofac tor  of t h y m i d y l a t e  synthe taseT.  
So, b o t h  a m i n o p t e r i n  a n d  F U d R  affec t  t h e  s ame  s tep  in  
t h e  syn thes i s  of t h y m i d i n e .  I f  t h i s  causes  t h e  a b n o r m a l -  
i t ies in  Drosophila, i t  m u s t  be  expec t ed  t h a t  a d d i t i o n  of 
folic acid and  t h y m i d i n e  will p r e v e n t  t h e  effect  of aminop -  
ter in ,  and  t h y m i d i n e  t he  effect  of F U d R .  Resu l t s  of such  
a n  e x p e r i m e n t  are in  a g r e e m e n t  w i t h  th i s  h y p o t h e s i s  
(Table  II) .  P r e l i m i n a r y  resul t s  of e x p e r i m e n t s  in  wh ich  
t he  flies were rea red  on  chemica l ly  def ined  s ter i le  m e d i a  
sugges t  t h a t  also folic acid def ic iency causes  t he  appea r -  
ance  of e x t r a  br is t les .  

The  conclus ion  seems jus t i f ied  t h a t  F U d R  causes  
morpholog ica l  a b e r r a t i o n s  b y  i n h i b i t i o n  of a n  e n z y m e  
(p robab ly  t h y m i d y l a t e  syn the t a se )  for  t h y m i d i n e  syn-  
thes is  a n d  no t  b y  i n c o r p o r a t i o n  of th i s  ana logue  in D N A  
or RNA.  

I t  seems poss ible  t h a t  RIZKI's resu l t s  i can  be  exp la ined  
in t he  s ame  way.  W h e n  he  a d d e d  5 -b romo-2 -deoxyur id ine  
(BUdR)  and  5-f luorouraci l  (FU) s epa ra t e ly  he  d id  no t  f ind  
a n y  effect. B u t  B U d R  a n d  F U  a d d e d  t o g e t h e r  caused  
a b n o r m a l i t i e s  viz. s u p e r n u m a r y  bris t les .  H e  suggests  t h a t  
F U  causes  a t h y m i d i n e  deficiency,  t h e n  B U d R  would  be  
i nco rpo ra t ed  in D N A  a n d  would  cause  soma t i c  m u t a t i o n .  
However ,  ev idence  o b t a i n e d  on  m a m m a l i a n  cells s sug- 
gests  t he  poss ib i l i ty  t h a t  p a r t i t i o n  of B U d R  could supp ly  
t he  2 - d e o x y r i b o s e - t - p h o s p h a t e  necessa ry  for conve r s ion  
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