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Short Communications and Preliminary Notes 

The irradiation of diphosphopyridine nucleotide and triphospho- 
pyridine nucleotide by different regions of the ultraviolet light 

The ac t ion  of u l t r av io l e t  i r r ad ia t ion  on d iphosphopyr id ine  nucleot ide  (DPN) and t r iphospho-  
pyr id ine  nucleot ide  (TPN) leads to the i na c t i va t i on  of these  coenzymes  1,2. The loss of a c t i v i t y  
of a i • lO .4 3 / s o l u t i o n  of e i ther  coenzyme is p r ac t i ca l l y  comple te  af ter  two hours  of i r rad ia t ion ,  
a t  which  t ime  the  loss of specific absorp t ion  is not  higher  than  ~_o o//o. 

The u l t r av io l e t  i r r ad ia t ion  resul t s  in the  sp l i t t i ng  of the  molecule.  About  6o o; of the  adenine  
m o i e t y  of e i ther  D P N  or T P N  was recovered as adenos ined iphospha te  (ADI?) and  2 ' -phospho-  
adenos ined iphospha t e  (2 ' -PADP),  respect ive ly .  Thus, q u a n t i t a t i v e l y  the  mos t  s ignif icant  sp l i t t i ng  
occurs a t  the  ester  bond in 5 ' -posi t ion of the  n ico t inamide  nucleo t ide  moiety .  

The source of the  u l t r av io l e t  l igh t  used in our e xpe r i men t s  was a low pressure  mercu ry  
15 W G.E. ge rmic ida l  lamp.  Abou t  9 o %  of the u l t r a v io l e t  l igh t  o u t p u t  of these l amps  is a t  
253. 7 m/~. In  v iew of the  fact  t h a t  there  is some t ransmiss ion  below 2 i o  m / t  a i t  was of in te res t  
to de t e rmine  whe the r  the  i r r ad i a t i on  effects observed here were due to the  r ad ia t ions  of the  far  
u l t r av io l e t  range.  

Two ml of i • IO - I  l]Z solu t ion  of e i the r  D PN  or T P N  was i r r ad i a t ed  in the  si l ica c u v e t t e s  
of the  B e c k m a n  DU s p e c t r o p h o t o m e t e r  and  in the Corex c u v e t t e s  for the  control  exper iments .  
F ive  cut-off filters, ob ta ined  from Corning Glass Company,  were used and the filters were placed 
be tween  the  cuve t t e s  and  the  u l t r a v io l e t  lamp.  The cuve t t e s  and  the  filters were fas tened to the  
l amp  wi th  adhes ive  tape.  The a c t i v i t y  of D P N  or T P N  was measured  in the B e c k m a n  DU spectro-  
p h o t o m e t e r  in the  same si l ica cells in which  the  m a t e r i a l  was  i r r ad i a t ed  and for the  control  
samples  2 ml  a l iquo t s  were t a k e n  from the  Corex cuve t t e s  and  the  d e t e r m i n a t i o n s  done in the  
si l ica cuvet tes .  D P N  was de t e rmined  in the  alcohol dehydrogenase  sys t em 4 and T P N  in a modified 
g lucose-6-phosphate  dehydrogenase  sys tem,  as descr ibed p rev ious ly  2. 

T A B L E  I 

U L T R A V I O L E T  I R R A D I A T I O N  O F  D P N  A N D  T P N  W I T H  T H E  U S E  O F  F I L T E R S  

Cut-o~* Per cent* 1 ) P N  T P N  
Filter t ransmiss ion  at 

Below Above 26o ml~ Per cent activity 
ml~ ml~ 

N o n e * *  i o o  3 i o  

None*** o ioo ioo 
791o 21o 75 4 7 
97oo 25o 2 ioo  ioo  
774 ° 280 o lO2 1o 3 
585 ° 29 ° 490 o IOO lO 3 
9863 230 420 55 I9 20 

* I n f o r m a t i o n  t a k e n  from Glass  Color F i l t e r s  by  Corning, Corning Glass Works,  1948, pages  
8 a n d  12. 

* * I r r a d i a t i o n  in qua r t z  cuve t tes .  
*** I r r a d i a t i o n  in Corex euve t t e s .  

Table  I shows the  resul t s  ob ta ined  af ter  two hours  of u l t r av io l e t  i r r ad ia t ion  of D P N  and 
T P N  in the  si l ica and  Corex cuvet tes ,  w i th  and  w i t h o u t  the  filters. The act ion s p e c t r u m  seems 
to  follow qu i t e  closely the  absorp t ion  spec t rum and  the  i nac t i va t i on  occurs only  when the  co- 
enzymes  are exposed  to  h igh  i n t e n s i t y  of l igh t  in the  region of 26o mt, wave leng th .  E v e n  when 
all the  l igh t  be low 21o m #  w a v e l e n g t h  is cu t  off, as w i th  79Io filter, a lmos t  comple te  i n a c t i v a t i o n  
t akes  place. Under  these condi t ions  75 % of the  l igh t  of 26o m/,  w a v e l e n g t h  is ava i l ab le  for the  
i r rad ia t ion .  However ,  when  on ly  55 % of the  26o m/~ w a v e l e n g t h  is ava i l ab le  as wi th  9863 filter, 
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the inactivation is less complete reaching a value of 80 %. On the other  hand, when no light 
of 26o m/t wavelength is t ransmi t ted  there is no split t ing of the molecule, as with filters 97oo, 

774 o and 585 o. 
F rom the results shown in Table I it is clear tha t  the ultraviolet  region responsible for the 

spli t t ing of DPN and TPN lies between 2to and 28o rap. This range could be actually narrowed 
down, because the filter 791o has only 25 % transmission at  23o, and yet there is complete in- 
activation of D P N  and TPN.  Thus, it seems reasonable to conclude tha t  the decomposit ion of 
DPN and TPN does not  necessitate the far ultraviolet  radiations. The same was shown to be 
t rue for several purines and pyrimidines a, where the loss of the specific absorpt ion spect rum 
resulted from the irradiation above 21o m a, with the possible exception of adenine and adenylic 
acid. 
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3-1ndoleacetic acid in human urine after muscular effort 

I t  is well known tha t  h u m a n  urine inhibits the growth and germinat ive power of oats when 
added to the soil. However,  KR.iL AND SCHMID 1 observed, tha t  urine from spor t smen after 
muscular  effort s t imulates  bo th  properties.  

This observat ion may  be explained by  the presence of a growth promot ing  substance in 
urine after physical  effort or by the decrease of a growth inhibiting substance.  

The aim of this s tudy  was to follow up the first of the two possibilities as it is well known, 
since the early work of K6GL, t ha t  human  urine contains a certain amoun t  of the powerful 
growth s t imula tor  3-indoleacetic acid (IAA). 

IAA was detected in urine by paper  chromatography.  Aromatic compounds  from a t 5 ml 
sample of urine acidified with acetic acid are adsorbed according to DECKER l on 400 mg of a 
mixture  of equal par ts  of charcoal and silica. The adsorbed substances are extracted with io ml 
of the following mixture :  n-butanol,  water, ammonia,  methanol  (2 : i5 :2 :  @ The ext rac t  is 
evaporated to dryness and the residue dissolved in 0. 5 ml water. 25 #1 of this solution is applied 
on paper  and one-dimensional chromatograms  are performed in bu tanol -ammonia  mixture  
(n-butanol,  ammonia,  water  i 5 : i : 4 ) .  The spots  were detected by spraying the paper  with a 
solution of FeC1 a in acetic acid (1:2o), after which the IAA develops a br ight  red colour (R F = 
0.47 ) . The spots  before and after physical  exertion were compared visually and the results ex- 
pressed in te rms of decrease, increase or no change. 

Twenty- three  samples (out of 28) of urine after muscular  activity showed a more intensive 
spot  lying in the posit ion of IAA, 2 showed a spot  of similar s t rength  and 3 showed a weaker 
spot  then  in samples before muscular  activity. Specific weight of the urines was the same before 
and after muscular  activity.  

F rom the above results it would seem tha t  the factor s t imulat ing the growth of oats, found 
in the exper iments  of KR~_L AND SCHMID 1 in urine after muscular  activity is IAA. 

The chromatograms  of each urine show a greenish-blue spot  of indigo blue (RF = 0.54) 
resulting from ur inary  indican, not  only after oxidation with FeC1 a, bu t  also when the paper  
is exposed for several hours to air. However,  the intensi ty of this spot  seems to be greater before 
muscular  activity than  afterwards.  The interesting correlation between the excretion of bo th  
substances  is under  investigation. 
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