
1480 Specialia EXPERIENTIA 29/12 

house.  Blood samples  f rom all t he  o the r  an ima l s  were 
col lected b y  decap i t a t ion .  W i s t a r  ra ts ,  Charles  R ive r s  
mice and  Syr ian  hams te r s ,  f rom s t r a ins  m a i n t a i n e d  b y  
r a n d o m  b reed ing  in our  l a b o r a t o r y  a n i m a l  house,  were 
s tudied.  Dogs, ca ts  and  guinea-pigs  were s u b m i t t e d  to an  
a d a p t a t i o n  per iod  of a t  leas t  4 weeks before  bleeding.  
Chicken,  p igeons  and  r a b b i t s  were commerc ia l ly  pur -  
chased  a n d  ut i l ized w i t h o u t  a n y  p rev ious  care. 

H u m a n  se rum col lected f rom t he  fo rea rm veins  was 
also ana lysed  for R N a s e  ac t iv i ty .  All  t h e  b lood  samples  
were  col lected f rom ind iv idua l s  s u b m i t t e d  to  a f a s t i ng  
per iod  v a r y i n g  be twe en  12 a n d  24 h. Clear  sera  were  
o b t a i n e d  a f te r  b lood coagu la t ion  a t  room t e m p e r a t u r e  
a n d  cen t r i fuged  a t  3000 r p m  for 30 rain.  To ta l  p r o t e i n  was 
d e t e r m i n e d  b y  t h e  m e t h o d  of LowRY 1~ a n d  t he  resu l t s  
found  are ~ in t he  Table .  

Alkal ine  R N a s e  a c t i v i t y  was assayed  b y  p i p e t t i n g  
20 ,u.l of s e rum in to  a m i x t u r e  of 0.25 ml  of 0.25 M Tris- 
HC1 buf fe r  p H  7.45, 0,1 ml  of 20 m M  E D T A  a n d  0.08 ml  
of 75 m M  NaC1. 0.25 ml  of 1.2% R N A  was added  a n d  
d iges t ion  was al lowed to proceed  for 20 ra in  a t  37 ~ The  
r eac t ion  was s topped  a n d  und iges t ed  R N A  p r ec i p i t a t ed  
b y  t h e  add i t i on  in t h e  cold of 0.25 ml  of 0.75% u rany l -  
ace t a t e  in  25% perchlor ic  acid. The  assays  were r u n  in 
dup l i ca te  as well  as b l a n k  tests .  Af te r  s t a n d i n g  in a n  ice 
b a t h  for 30 rain,  t he  t ubes  were cen t r i fuged  a t  0~ for 
30 m i n  a t  12,000 g. Clear  s u p e r n a t a n t  a l iquo ts  of 0.2 ml  
were d i lu ted  w i t h  5 ml  of dis t i l led w a t e r  and  a b s o r b a n c e  
d e t e r m i n e d  a t  260 nm.  I u n i t  of RNase  a c t i v i t y c o r r e s p o n d s  

to a n  increase  in t he  abso lu te  a b s o r p t i o n  va lue  of 1000, 
w i t h i n  t h e  r ange  of l i nea r i ty  n 

Results acid discussion. R N a s e  ac t iv i t i e s  found  in t he  
sera of t h e  15 v e r t e b r a t e  species m e n t i o n e d  a b o v e  are 
r ep re sen t ed  in t he  Figure .  These  resul t s  show t h a t  s e rum 
R N a s e  ac t iv i t i e s  in  the  d i f fe ren t  v e r t e b r a t e s  do n o t  
differ  in  t he  same s t r i k ing  way  as p a n c r e a t i c  R N a s e  a n d  
do n o t  even  al low one  to group t h e m  in to  d i s t inc t  classes. 

A f i r s t  conc lus ion  to  be  d r a w n  is t h a t  t he  a c t i v i t y  of 
c i rcuIa t ing  R N a s e  is n o t  d i r ec t ly  d e p e n d e n t  on  t h e  
p a n c r e a t i c  c o n t e n t  of t h i s  enzyme.  AI1 t h e  species 
be long ing  to  g roup  A in BARNARD'S c lass i f ica t ion h a v e  
se rum R N a s e  ac t iv i t i es  w h i c h  are  n o t  d i s t ingu i shab le  
f rom those  found  in i nd iv idua l s  of g roup  B a n d  C. 
E x c e p t i o n  is m a d e  for t he  guinea-pig,  wh ich  p resen t s  a 
h igh  c o n t e n t  of p a n c r e a t i c  R N a s e  a n d  also exh ib i t s  a 
h igh  se rum R N a s e  ac t iv i ty ,  be ing  in th i s  respec t  t he  
o u t s t a n d i n g  species a m o n g  those  inc luded  in t he  p r e s e n t  
s tudy .  On t h e  o the r  h a n d ,  t he  cat,  be long ing  to t h e  
g roup  w i t h  v e r y  low p a n c r e a t i c  R N a s e  con t en t ,  r evea led  
a m o d e r a t e l y  h ighe r  level of se rum e n z y m e  c o m p a r e d  to  
the  o the r  species s tudied .  

These  fac ts  m a y  be  i n t e r p r e t e d  in 2 possible  ways,  
e i the r  t h e  or ig in  of s e rum R N a s e  is no t  r e l a t ed  to t he  
p a n c r e a t i c  enzyme,  or a s t rong  r e g u l a t o r y  m e c h a n i s m  
exis ts  l imi t ing  t he  c i rcu la t ing  levels of these  enzymes .  
Such  a t r e sho ld  r egu la t i on  would  v e r y  p r o b a b l y  be 
connec ted  w i t h t h e  biological  f unc t i on  of t he  b lood 
se rum nucleases  in  ver tebra tes*~.  
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Serum RNase activities - mean values of at least 3 different blood 
samples - of 15 vertebrate species. A, B and C correspond to the 
3 groups classified by BARNARD 9. 

Rdsumd. Les ac t iv i tgs  de la R N a s e  on t  6t6 d6 te rmin6es  
dans  le s6rum sangu in  de 15 esp~ces de Ver t eb r6s  ap- 
p a r t e n a n t  aux  t ro is  groupes  d6finis p a r  BARNARD. Les 
r6su l t a t s  o b t e n u s  m o n t r e n t  que  les ac t iv i t6s  de la R N a s e  
n ' o f f r e n t  pas  de di f%rences  (except ion  fa i te  p o u r  le 
cobaye) ,  ce qui  exc lu t  l ' ex i s tence  d ' u n e  r e l a t i on  directe ,  
s imple  en t re  R N a s e  p a n c r 6 a t i q u e  e t  s6rique. On rel&ve 
l ' i n t e r6 t  phy log6n6 t ique  de ces pro t6 ines  e t  de l 'o r ig ine  
de la R N a s e  s4rique. 
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Nitrate Reductase Activity in Developing Wheat Ears 

A review of t he  l i t e r a t u r e  shows t h a t  a c c u m u l a t i o n  of 
p ro t e in  in  t he  cereal  gra ins  invo lves  t r a n s l o c a t i o n  of 
n i t rogen  f rom the  v e g e t a t i v e  par t s ,  p a r t i cu l a r l y  t h e  
leaves.  Some repor t s  of u p t a k e  of n i t rogen  b y  t h e  p l a n t  
du r ing  t he  gra in  d e v e l o p m e n t  phase  are ava i l ab le  ~ a. 
I n v o l v e m e n t  of n i t r a t e  r educ ta se  (NR) a n d  p ro tease  
enzymes  in t h e  syn thes i s  a n d  mob i l i za t i on  of organic  
n i t r ogen  to  t h e  gra ins  has  been  sugges ted  b y  t he  s tudies  
0f HAGEMAN et al. 4, RAO and CROY 5 and INgAIR and 
ABROL r 'High' protein in the grains has been attributed 
to  e n h a n c e d  levels of t r a n s l o e a t i o n  of amino  acids from. 
t he  leaves ~, s. 

T h a t  t he  deve lop ing  w h e a t  ears are t he  sea ts  of s u l p h a t e  
r e d u c t i o n  and  syn thes i s  of su lphu r  amino  acids was 
shown  b y  t he  s tud ies  of GRAHAM and  MORTON ~. However ,  
to  t h e  a u t h o r ' s  knowledge,  no  r epo r t  where  in  t he  occur- 
rence  ol nitrate reducing system vis-a-vis synthesis of 
amino acids in the developing ears is available. In this 
communication, experimental evidence is presented 
which suggests that NR activity in the developing wheat 
ears viz. grains and glumes, is of significance as a 
contributing factor towards the synthesis of amino acids. 

Materials acid methods. Wheat vat. B2alyacisom~ was 
grown in the fields of our research institute at 4 different 
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NR activity in leaves and developing ears (grains and 
glumes), expressed as [zmole NO~- released on total 
plant part basis. 
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n i t rogen  fer t i l i ty  levels viz. N o, N60, N~20 and  Nls 0 (kg 
N/hec).  Ni t rogen  was appl ied in t he  form of urea  in 
2 equal  spl i t  doses, one at  the  t ime  of sowing as basal  
dose and the  o the r  in 60-day-old plants .  N R  ac t iv i ty  in 
the  p l an t s  g rown a t  N~20 was de t e rmined  by  the  in vivo 
m e t h o d  of I~LEPPER et  al. 4. Fo r  de t e rmina t i on  of N R  in 
the  grains, these  were cu t  in half  and i ncuba t ed  for I h. 
Af te r  incubat ion ,  the  med ium wi th  the  t issues was boiled 
in w a t e r - b a t h  for effect ive r emova l  of the  ni t r i te .  

Resul ts  and  discussion. I t  was observed  t h a t  N R  
ac t iv i ty  (Fmoles of NO2-released per  h) in t he  grains 
increased wi th  age. Highes t  ac t iv i ty  was be tween  15-20 
days  followed by  a decrease.  Li t t le  or no ac t iv i ty  was 
de tec tab le  a t  32-35 days.  

On a pe r -g ram fresh weight  basis, decrease in N R  
ac t iv i ty  in the  1st, 2nd, 3rd and  4th  leaves (count ing 
f rom top downwards)  af ter  anthems was observed.  N R  
ac t iv i ty  was h igh  in the  flag leaf and  was de tec tab le  up to 
25-27 days.  Ac t iv i ty  in t he  grains and  glumes was low 
and  was de tec tab le  up to 30-32 days.  However ,  i t  was 

Fresh weight of ears and leaves at different post anthems stages at 4 
nitrogen fertility levels (vat. Kalyansona) 

Fertility Plant No. of days after anthesis 
levels part 10 20 30 

Fresh weight (g) �9 

N O Ears 4.9 10.4 15.8 
Leaves 6.2 3.6 1.9 
Ears 9.8 22.4 23.7 

N6~ Leaves 10.6 9.0 5.5 
N~o Ears 13.9 26.4 23.0 
Nls 0 Leaves 17.0 7.3 3.9~ 

Ears 20.3 21.4 28.6 
Leaves 25.9 10.1 5.3 

aAverage of 5 plants. 

observed t h a t  the  to ta l  leaf area avai lable for N R  
ac t iv i ty  decreased af ter  anthems,  while t h a t  of ears viz. 
grains and glumes showed an increase.  The a p p r o x i m a t e  
ra t io  of leaf to  ear (fresh weights)  was 1:1 a t  10 days  
af ter  an thems in p lan t s  grown at  4 d i f ferent  levels. I t  
shi f ted to  1 : 8 in t he  case of N o and  a p p r o x i m a t e l y  1 : 5 a t  
all o the r  fer t i l i ty  levels a t  30 days  s tage (Table). 

Thus  calculat ion on NO~- Fmoles released per  p l an t  
pa r t  basis  viz. leaves, ears (grains and glumes) show 
d is t inc t ly  t h a t  wi th in  10-32 days  the  ear con t r ibu tes  
s ignif icant ly  to  n i t r a t e  assimilat ion (Figure). The above 
f indings  are of in te res t  f rom the  v iewpoin t  of e lucidat ion 
of b iochemical  factors  affect ing p ro te in  accumula t ion  in 
the  whea t  grains. 

Zusammen/assung .  Die Fruch t s t / inde  der  ~Veizen- 
pf lanzen reduzieren wghrend  ihrer  En twick lung  beach t -  
l iche Mengen yon  Ni t ra t s t icks tof f .  
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Zur B iosynthese  von Biopterin in S~iugetieren 

Biopte r in  ist  t i n  essentiel ter  K o f a k t o r  zur  B iosyn these  
yon  Adrena l in  und  Serotonin  im Organismns  yon  S~uge- 
t ie ren  x-a. Im  mensch l i chen  H a m  wurden  b isher  Biop- 
terin,  Sepiap te r in  und Neop te r in  gefunden  4-6. J edoch  ist 
die H e r k u n f t  dieser  Subs t anzen  bet S/~ugetieren noch  
n ich t  gekl~rt.  

Zur  U n t e r s u c h u n g  dieser  )~ragestetlung in j iz ier ten  wi t  
mS~nnlichen Rattei~ und  M/~usen Ringer ' s  L6sung mi t  
I~C-GTP (U) (jeweils 2 ~Ci in 0,2 ml  L6sung) in die 
Schwanzvenen .  D e m  nach  der  App l ika t ion  eine Woche  
lang gesammel t en  Ur in  wurde  n ich t rad ioak t ives  Biop- 
turin (jeweils 4 ~Mol) hinzugefi igt .  Der  Ur in  wurde  mi t  


