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Discussion. I t  is p o s t u l a t e d  t h a t  t he  reversa l  of t he  
glucose repress ion  of prodig ios in  syn thes i s  b y  t heophy l l i ne  
is t he  resu l t  of t he  i n h i b i t i o n  ot P D E  and  t he  concomi-  
t a n t  increase  in cel lular  c A M P  concen t r a t i on .  However ,  
f u r t h e r  s tudies ,  i nvo lv ing  ti le m e a s u r e m e n t  of ce l lu lar  
c A M P  levels, are requ i red  to  s u b s t a n t i a t e  t he  v a l i d i t y  of 
t h i s  suggest ion.  

W i t h  reference to t he  s tudies  of f l-gMactosidase induc-  
t ion  and  repress ion  in c a t a b o l i t e  repress ion  sens i t ive  and  
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insens i t ive  s t r a ins  of E. coli ~, a n d  t h e i r  c A M P  deg rada t i ve  
ab i l i t i es  2,6 i t  was n o t  expec t ed  to ach ieve  comple te  
reversa l  of glucose repress ion  of prodig ios in  p r o d u c t i o n  
a n d  th i s  was n o t  ach ieved  w i t h  t he  doses of t h e o p h y l l i n e  
ut i l ized.  However ,  2 m M  t h e o p h y l l i n e  d id  cause  app rox i -  
m a t e l y  a doub l ing  of specific con ten t .  

I t  is i n t e r e s t i ng  to no t e  t h a t  t h e  reversa l  of glucose 
repressed m o t i l i t y  in E. coli b y  t h e o p h y l l i n e  ha s  been  
r epo r t ed  ~, wh ich  ,if one assumes  i t s  ac t ion  to  be  v ia  P D E  
inh ib i t ion ,  is a t  va r i ance  w i t h  t i le in v i t ro  E. coli in- 
h i b i t i o n  s tudy .  U n  r epo r t ed  work  of m ine  fai led to  dem-  
o n s t r a t e  t heophy l l i ne  reversa l  of glucose repressed  
f l-galactosidase i n d u c t i o n  in E. coli K12, b u t  this ,  however ,  
could  be  due  to  t he  i n s e n s i t i v i t y  of t h e  enzyme,  or to  t he  
i n h e r e n t  d i f fer ing sens i t iv i t ies  of t he  d i f fe ren t  sys t ems  to  
t he  m o d u l a t i o n  of c A M P  levels. 

I t  is sugges ted  t h a t  t h i s  work  m a y  fo rm the  basis  for  
t he  d e v e l o p m e n t  of a cor re la t ive  screen for  p o t e n t i a l  
pha rmaco log ica l l y  ac t ive  compounds ,  t h e  m o d e  of ac t ion  
of wh ich  are, in  pa r t ,  or in to ta l ,  t h e  i n h i b i t i o n  of P D E .  
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Summary. The  f rac t ion  of t h e  free bas ic  amino  acids in t h e  lent i l  seed was shown  to  con t a in  T-hydroxyarg in ine ,  7- 
h y d r o x y o r n i t h i n e  a n d  h o m o a r g i n i n e  bes ides  t h e  c o m m o n  amino  acids. S imi la r  d i s t r i b u t i o n  was found  in 5 var ie t ies  of 
lenti l ,  w i t h  h y d r o x y a r g i n i n e  a n d  arg in ine  domina t ing .  The  s ignif icance of these  f indings  w i t h  r ega rd  to  c h e m o t a x o n o m y  
and  lent i l  c o n s u m p t i o n  is discussed. 

I n  a p rev ious  repor t ,  T -hydroxyarg in ine  and  7 -hydroxy-  
o r n i t h i n e  were s h o w n  to  occur  as free a m i n o  acids in  5 
var ie t ies  of lent i l  seeds 1. These  c o m p o u n d s  were ident i f ied  
b y  compar i son  w i t h  s y n t h e t i c  samples  on  an  a m i n o  acid 
analyser ,  u n d e r  d i f fe ren t  e lu t ion  condi t ions .  As t he  n a t i v e  
c o m p o u n d s  f rom lent i l  are s te reo-chemica l ly  un i form,  a n d  
since chemica l  syn thes i s  of each  of these  h y d r o x y l a t e d  
amino  acids yields a m i x t u r e  of t he  two  possible  d ias tereo-  
mer ic  forms, full e luc ida t ion  of t h e i r  s t r u c t u r e s  could no t  
be  accompl i shed  2. Fo r  f u r t h e r  s tudy ,  y -hydroxya rg in ine ,  
r ep r e sen t i ng  up  to  70% of t he  t o t a l  free bas ic  a m i n o  
acids in  lent i l  seeds, was  i so la ted  f rom a seed e x t r a c t  b y  
ion exchange  c h r o m a t o g r a p h y K  A n  un iden t i f i ed  com- 
pound ,  showing  a n i n h y d r i n e - p o s i t i v e  r eac t ion  and  Muted  
a f te r  a rg in ine ,  was  f u r t h e r  i sola ted b y  t he  same  separa-  
t ion  p rocedure  *. 

T r e a t m e n t  b y  6 N hydroch lo r i c  acid,  u n d e r  reflux,  
lef t  t he  c o m p o u n d  unchanged .  Boi l ing for 1 h w i t h  2 N 
sod ium h y d r o x i d e  decomposed  t he  sample  to lysine, u rea  
a n d  d e c o m p o s i t i o n  p r o d u c t s  of t he  la t te r ,  in  equ imola r  
ra t io .  The  p r e s u m p t i o n  t h a t  i t  was  h o m o a r g i n i n e  could 
be  m a d e  b y  compar i son  w i t h  an  a u t h e n t i c  sample  of 
h o m o a r g i n i n e  (mixed samples ,  us ing  buffers  of d i f fe ren t  
p H  va lues  in t he  analyser) .  

The  Tab le  shows t h e  d i s t r i b u t i o n  of t he  free basic  ami-  
no acids in 5 var ie t ies  of lent i ls  i n v e s t i g a t e d  5. H y d r o x y -  
a rg in ine  a n d  a rg in ine  d o m i n a t e  ove r  h y d r o x y o r n i t h i n e  
a n d  t h e  c o m m o n  basic  amino  acids. On t he  basis  of these  
f indings,  homoarg in ine ,  as well  as h y d r o x y a r g i n i n e  a n d  
h y d r o x y o r n i t h i n e ,  ha s  to  be  cons idered  a regu la r  a n d  
specific c o m p o n e n t  of t he  lent i l  seed. The  occur rence  of 
u n c o m m o n  me tabo l i t e s  m a y  be  he lpfu l  to  b o t a n i s t s  for  
c lass i f ica t ion work,  or for t h e  s t u d y  of phy logene t i c  
re la t ionsh ips .  The  p l a n t  f ami ly  of Leguminosae  offers a 
g rea t  field of c h e m o t a x o n o m i c  s tudy .  I t  shou ld  be men-  
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Occurrence of free basic amino acids in 5 varieties of lentil seed 

Variety~ I II III IV V 

Region Balkans USA Algeria India France 

Total nitrogen 4.10 4.49 4.00 4.26 3.80 
Lysine 0.05 0.06 0.05 0.06 0.07 
Histidine 0.02 0.02 0.01 0.03 0.01 
Arginine 0.29 0.41 0.25 0.23 0.26 
Ornithine b ll.d. ll.d. n.d. n.d. n.d. 
7-Hydroxyornithine 0.06 0.08 0.04 0.06 0.06 
7-Hydroxyarginine 0.81 0.85 0.51 0.56 0.89 
Homoarginine 0.02 0.07 0.02 0.02 0.01 

All concentrations in % of dry substance. ~For characterization of 
variety see reference ~. b Present in small concentration; n.d. = not 
determined. 

t ioned  t h a t  7 -hydroxyarg in ine  and  7 -hydroxyorn i th ine  
were fond in several  species of v e t c h  (genus Vicia), and  
homoargin ine ,  as a possible precursor  of la thyr ine ,  occurs 
in some species of the  genus Lathyrust  The presence  in 
t he  lenti l  seed of b o t h  hydroxya rg in ine  and  homoarg in ine  
m i g h t  be all incent ive  towards  a review of the  t axonomic  
posi t ion of the  genus Lens. 

Legumes  cons t i tu t e  an i m p o r t a n t  source of d ie t a ry  
p ro te in  for a considerable  percen tage  of t he  world popu-  
lat ion.  Certain peas  of t he  genera  Lathyrus and  Vicia, 
which  are of no comnlercia l  significance b u t  which  are 
ea t en  b y  sect ions  of t he  popu la t ion  of Ind ia  and  the  
N[edi terranean area, m a y  cause neurological  or muscu la r  
condit ions,  called l a t h y r i s m t  This  disease is associated 

wi th  the  presence  of toxic  amino acids in these  legume 
seeds, e.g. /~-cyano-L-alanine, a ,7 -d i aminobn ty r i c  acid, 
~-N-oxalyl-e,  f i -d iaminopropionic  acid, and tile re la ted  
/~-aminopropionitrile.  

Lent i l  conta ins  none  of these  toxic  factors.  I t s  charac-  
ter is t ic  and  domina t ing  amino acid wi th in  t he  legume fa- 
mi ly  is 7-hydroxyargin ine .  Lent i ls  have  been  ea ten  since 
anc ien t  t imes,  and  have  p layed  an i m p o r t a n t  role as a nutr i -  
t ional  base  in cer ta in  cul tures  of an t iqu i ty .  This food has  
been  p roved  'his tor ical ly '  to  be wholesome,  ye t  its value 
has always been  iudged ambiguously .  I t  is well known  t h a t  
some people  suffer f rom vomit ing ,  or allergic symptoms ,  
af ter  ea t ing  lentils. However ,  no scientific base, or experi-  
men t a l  da ta ,  exis ts  for consider ing a c o m p o u n d  like 
h y d ro x y a rg i n i n e  as harmful ,  or as responsible  for the  
p h e n o m e n a  ment ioned .  In  p re l iminary  inhibi t ion s tudies  
wi th  arginine antagonis ts ,  it  was shown t h a t  ~-hydroxy-  
arginine did no t  inhibi t  t he  g rowth  of Escherichia colt or 
Pseudomonas aeruginosa s. Of lesser in te res t  are similar 
expe r imen t s  w i th  homoargin ine ,  which  is a minor  com- 
p o u n d  ill t i le lenti l  seed 9, ~0. 
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Summary. Biot in  def ic iency in Aspergillus nidulans has  been  found  to  increase t he  up take  of a m m o n i u m  ions, asso- 
c ia ted wi th  a ma rked  increase in the  ac t iv i ty  of NADP- l inked  g lu t ama te  dehydrogenase ,  which  is found to  be the  major  
route  of amm on ia  assimilat ion in th is  culture.  The resul ts  ob ta ined  are discussed wi th  respec t  to  the  g rowth  of Asper- 
gillus nidulans dur ing  b io t in  deficiency. 

Ear l ier  s tudies  in our l abora to ry  indica ted  t h a t  b iot in  
def ic iency in Aspergillus nidulans gives rise to increased 
cellular synthes is ,  when  grown on NH~NOa as a sole 
n i t rogen source3, 4. Fu r the rmore ,  it  was observed  t h a t  
b io t in  def ic iency in th is  cul ture caused marked  increase 
in t he  g rowth  ra te ,  while the  to ta l  per iod requi red  for t he  
comple t ion  of tile g rowth  cycle r emained  una l te red  5. We  
have  been  able to  d e m o n s t r a t e  the  r emarkab le  increase 
in tile up take  ra te  of a m m o n i a  a t t r i bu t ab le  to  b io t in  
def ic iency in A. nidulansS, 6. Since b io t in  def ic iency ill 
th i s  cul ture  causes a marked  increase (70%) in the  
p ro te in  c o n t e n t  w i th  a c o n c o m i t a n t  fall (65%) in the  
f a t t y  acid con t en t  of t he  mold,  it  was of in te res t  to s t u d y  
the  assimilat ion of a m m o n i a  by  th is  cul ture under  these  
condi t ions .  The p resen t  inves t iga t ion  suggests  t h a t  the  
ma jo r  rou te  of a m m o n i a  assimilat ion is t h rough  N A D P -  
l inked g l u t a m a t e  dehydrogenase .  The resul ts  ob ta ined  
are discussed w i t h  respec t  to  t he  g rowth  of A. nidulans 
in a s ta te  of b io t in  deficiency. 

The strain,  media  compos i t ion  and  the  cul ture  condi-  
t ions  used in t h e  p resen t  inves t iga t ion  were the  same as 
descr ibed earl ier  S, L Culture grown in t he  presence  of 
5 uni ts  of avidin (General Biochemieals ,  Ohio) has  a 65% 
lower f a t t y  acid c o n t e n t  t h a n  control .  Biot in  was no t  
t raceable  in the  mycel ia l  ex t rac t ,  using the  microbiolog-  
ical assay wi th  Lactobacillus arabinosus, according to  the  

1 j .  D. DESAI gratefully acknowledges the receipt of a research 
fellowship from the Government of India, Department of Atomic 
Energy, Bombay. 

2 Present address : Department of Biogenesis of Natural Substances, 
Institute of Microbiology, Czechoslovak Academy of Sciences, 
Praha-4, Czechoslovakia. 

3 K. K. R*o and V. V. Morn, Can. J. Microbiol. Id, 813 (1968). 
a K. K. RAO and V. V. Morn, Experientia 26, 590 (1970). 

J. D. DESAI and V. V. MODI, Can. J. Microbiol. 21, 807 (1975). 
6 j .  D. DESAI and V. V. Morn, Curr. Sci. dd, 136 (1975). 

J. D. DESAI and V. V. MODI, Indian J. exp. Biol. 72, 438 (1974). 


