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P l a s m a  T r i i o d o t h y r o n i n e  C o n c e n t r a t i o n  in the  N e w b o r n  Calf 

I n  t he  f i rs t  days  of e x t r a - u t e r i n e  ex is tence  r ap id  chan-  
ges occur  in  t he  level  of f unc t i on  of t he  p i t u i t a r y - t h y r o i d  
axis  in  m a n y  species. I n  t he  calf, p l a s m a  t h y r o x i n e  
c o n c e n t r a t i o n  is h igh  on  t h e  f i rs t  day  of life a n d  falls 
r ap id ly  in t he  ear ly  n e o n a t a l  period.  Th i s  decrease  
in p l a s m a  c o n c e n t r a t i o n  is a c c o m p a n i e d  b y  a per iod  of 
decreased  t u r n o v e r  of exogenous  label led  t h y r o x i n e  in- 
j ec ted  in to  t he  c i rcu la t ion  a n d  a decreased pe r iphe ra l  
u t i l i z a t i on  of t h y r o x i n e  pe r  kg b o d y  we igh t  1, 3. D u r i n g  
t h i s  per iod  the re  is also a decrease  in t he  p r o p o r t i o n  of 
c i rcu la t ing  t h y r o x i n e  t h a t  is free or d ia lysab le  (A.L. 
THOMAS, u n p u b l i s h e d  observa t ions) .  
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Ordinates: plasma thyroxine (O) and plasma triiodothyronine (0) 
concentrations in the newborn calf. Abscissa: age after birth in days. 
Individual points are the means and S.E.M. of at least 7 calves. 

Us ing  a r a d i o i m m u n o a s s a y  for t r i i o d o t h y r o n i n e  in  
p l a s m a  3, p l a s m a  t r i i o d o t h y r o n i n e  c o n c e n t r a t i o n  has  b e e n  
m e a s u r e d  in t he  n e w b o r n  calf (Figure).  P l a s m a  t h y r o x i n e  
was measu red  in t he  same  samples  b y  compe t i t i ve  p r o t e i n  
b i n d i n g  4. The  t r i i o d o t h y r o n i n e :  t h y r o x i n e  r a t io  (expres-  
sed as n g / m l  T3:Fg/100 ml  T4) is 0.43 :j: 0.06 (mean  
sere; n = 7) on  day  1. I t  r ises to  a m a x i m u m  of 0.67 -4- 
0 0 8  on  day  5, fa i l ing aga in  to  0.45 -h 0.06 on  day  8-9, 
The  source of p l a s m a  t r i i o d o t b y r o n i n e  m a y  be e i t h e r  
d i rec t  secre t ion  of t r i i o d o t h y r o n i n e  f rom tile t h y r o i d  or  
pe r iphe ra l  convers ion  of t h y r o x i n e  to  t r i i o d o t h y r o n i n e .  
T r i i o d o t h y r o n i n e  is 3-4  t imes  as p o t e n t  as t h y r o x i n e  in 
manS. I t  is the re fore  possible  t h a t  more  eff ic ient  p roduc -  
t ion  of t r i i o d o t h y r o n i n e  is r espons ib le  for  t h e  decl ine  in  
the  overa l l  u t i l i za t ion  of t h y r o x i n e .  

Rdsumd. On a mesur6  le t a u x  de t r i i o d o t h y r o n i n e  et  de 
t h y r o x i n e  dans  le p l a s m a  du v e a u  n o u v e a u  n6 p e n d a n t  
ses p remie r s  11 jours.  Le  r a t i o  d T a : T4 a eu son  m a x i m u m  
au 5~ jour.  
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The  N u t r i t i o n a l  S ta tus  and R a d i o s e n s i t i v i t y  of  S o m e  Cicer arietinum L. Cul t ivars  

A m o n g s t  pulses ;  t he  ch i ckpea  (Cicer ar ie t inum L.) p lays  
a n  i m p o r t a n t  economic  role, w i t h  a n  acreage  n e x t  to  rice 
a n d  whea t .  I t  has,  however ,  a su rpr i s ing ly  low yie ld  1, 
p r e d o m i n a n t l y  due to  a poor  genet ic  m a k e - u p  in t h e  
ex is t ing  variet ies ,  poor  cu l tu ra l  pract ices ,  and  suscept i -  
b i l i ty  to  disease a n d  insec t  pests .  I n d u c e d  m u t a t i o n  
b reed ing  for h igh  yield a n d / o r  pod  borer  r es i s t ance  in 
Cicer ar ie t inum L. w i t h o u t  adver se ly  a f fec t ing  t he  
n u t r i t i o n a l  s t a t u s  appea r s  p r o m i s i n g  as such  app l i ca t ions  
h a v e  a l r eady  led to  i m p r o v e d  y ie ld  p o t e n t i a l s  in  severa l  
o the r  crops  ~-4. This  p a p e r  deals w i t h  e s t i m a t i n g  t he  
n u t r i t i o n a l  s t a t u s  a n d  r ad iosens i t i v i t y  of t he  3 p redomi -  
n a n t  Cicer ar ie t inum L. cu l t iva r s  (C-612, Sanyasi ,  a n d  
Chhola)  to  acu te  y - i r r ad ia t ion  exposures  before  i nduced  
mu tagenes i s  s tud ies  are u n d e r t a k e n .  

Mater ia l  and methods. One-year -o ld  seeds of Citer 
ar ie t inum L. cu l t iva r s  C-612, Sanyasi ,  a n d  Chhola ;  
o b t a i n e d  f rom Dokr i  Rice  Resea rch  S ta t ion ,  Dokr i ,  
P a k i s t a n ;  were used to  d e t e r m i n e  t h e  n u t r i t i o n a l  s t a t u s  
a n d  rad iosens i t iv i ty .  

Nutr i t iona l  evaluation. 50 g seed samples  of cu l t iva r s  
C-612, Sanyasi ,  and  Chhola,  were g round  on  a micro  
sample  mi l l  to  pass  t h r o u g h  a 40 mesh  sieve size and  
s tored  in a i r - t i gh t  conta iners .  S t a n d a r d  p rocedures  for 
mo i s tu r e  and  K j e l d a h l  p r o t e i n  ~, sample  hydro lys i s  s a n d  
a m i n o  acid analys is  ~ were adopted .  

Radiosensi t iv i ty  evaluation. 8 seed lots  of 100 seeds for  
each  cu l t i va r  were p r e p a r e d  and  g iven  single v - i r r ad i a t ion  
exposures  of 2.5, 5.0, 7.5, 10.0, 15.0, 20.0 a n d  25.0 k R  
f rom a 6~ 100 Ci source. Dose r a t e  was  70 R / m i n  a t  
10 cm dis tance .  L o t  8 se rved  as t he  control .  The  seeds 
were p l a n t e d  i m m e d i a t e l y  in  coarse  s and  a n d  m a i n t a i n e d  
u n d e r  l a b o r a t o r y  condi t ions .  The  p l a n t i n g  des ign  was a 
r a n d o m i z e d  comple te  block,  w i t h  25 seeds pe r  t r e a t m e n t  
a n d  repl ica t ion .  O b s e r v a t i o n s  for seed g e r m i n a t i o n  a n d  
seedl ing h e i g h t  were recorded  14 days  f rom p lan t ing .  
D~0 was d e t e r m i n e d  accord ing  to  OSBORNE a n d  LUNDEN'S s 
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Table I. Protein content, amino acid composition and essential to to- 
tal amino acid ratios of 3 Cicer arietinum L. eultivars 

C-612 Sanyasi Chhola 

20.6 ~ 19.9 ~ 22.6 Protein (moisture free) 
Amino acids b 
Lysine 
Histidine 
Ammonia 
Arginine 
Aspartic acid 
Threonine 
Serine 
Glutamie acid 
Proline 
Glycine 
Alanine 
Half eystine 
Valine 
Methionine 
Isoleueine 
Leucine 
Tyrosine 
Phenylalanine 
Recovery nitrogen basis 
Essential/total amino acid b ratio 

5.7 7.1 7.1 
2.7 2.6 2.6 
1.9 1.7 1.8 

10.5 9.0 9.1 
13.0 10.3 12.4 

3.6 3.6 3.9 
5.3 5.9 5.2 

18.2 18.8 17.5 
4.0 4.1 4.0 
4.1 4.1 4.0 
4.3 4.4 4.2" 
1.8 2.3 1.9 
4.2 4.5 4.4 
0.5 1.3 1.2 
4.1 4.2 4.2 
7.7 7.8 7.7 
2.7 2.8 3.0 
5.6 5.7 5.6 

103.6 100.4 102.9 
0.45 0.41 0.46 

Table II. Mean germination count (%) of Cicer arietinum L. cultivars 

Cultivar Dosages in kR 

0 2.5 5.0 7.5 1 0 . 0  15.0 20.0 25.0 Mean b 

C-612 85 80 85 85 83 78 85 83 83 �9 

Sanyasi 80 78 71 75 69 52 57 48 66 

Chhola 71 71 71 73 73 64 55 62 67 

Meano 79 ~ 76 �9 76 ~ 78 ~ 75~ 65 65 64 

Values with same alphabet are not significantly different at p ~ 0.05. 
b Means for comparing eultivars, oMeans for comparing treatments. 

Table III .  Mean seedling height (cm) of Cicer arietinum L. cultivars 

Cultivar Dosages in kR 

0 2.5 5.0 7.5 10.0 15.0 20.0 25.0 Mean b 

C-612 8.1 8.2 7.0 7.4 8.4 6.9 7.0 6.2 7.4 a 

Sanyasi 7.3 7.0 7.7 8.2 6.7 3.3 4.0 5.7 6.2 

Chhola 7.2 7.3 6.7 7.0 6.4 4.2 3.3 3.0 5.6 

Mean~ 7.6~ 7.5~ 7.1~ 7.5~ 7.2~ 4.8 4.8 5.0 

Values with same alphabet are not significantly different at p ~ 0.05. ~ Values with same alphabet are not significantly different at p />  0.05. 
Calculated to 100% recovery and to a moisture free basis, b lV[eans for comparing eultivars. OMeans for comparing treatments. 

p r o c e d u r e .  T h e  g e r m i n a t i o n  d a t a  (pe rcen tage)  w a s  
t r a n s f o r m e d  9 (a rcus  s inus)  p r i o r  to  ana lys i s .  D o s a g e /  
g e r m i n a t i o n ,  a n d  dosage / s eed l i ng  h e i g h t  co r r e l a t i ons  a n d  
r eg re s s ion  e q u a t i o n s  were  f a r t h e r  ca lcu la ted .  

Resu l t s  a n d  d i scuss ion .  T h e  c u l t i v a r s  C-612, Sanyas i ,  a n d  
C h h o l a  are t h e  3 l ead ing  c u l t i v a r s  of t h i s  ecological  zone.  
C-612 is e x t e n s i v e l y  c o n s u m e d  a s  a food  g ra in  a n d  w o u l d  
be  t h e  p r e f e r r e d  c u l t i v a r  for  i n d u c e d  m u t a g e n e s i s  s tud ies .  
As  l i t e r a t u r e  in P a k i s t a n  c o m p l e t e l y  lacks  i n f o r m a t i o n  of 
n u t r i t i o n  a n d  r a d i a t i o n  s e n s i t i v i t y  i n v e s t i g a t i o n s  in Cicer  
a r i e t i n u m  L. ,  b o t h  a s p e c t s  h a v e  been  e v a l u a t e d  for  all 
3 cu l t iva r s .  

T h e  p r o t e i n  c o n t e n t  ( m o i s t u r e  free bas is )  in  t he se  
c u l t i v a r s  w a s  19.9% for  Sanyas i ,  20 .6% for  C-612 a n d  
22.6% for  Chhola .  T h o u g h  C h h o l a  p o s s e s s e d  a s i gn i f i c an t l y  
g r e a t e r  p r o t e i n  c o n t e n t  t h a n  S a n y a s i  a n d  C-612, t h e  
a m i n o  acid  c o m p o s i t i o n s  of all t h e  c u l t i v a r s  d id  n o t  offer  
a n y  r e m a r k a b l e  v a r i a t i o n s  (Table  I) e x c e p t  for  low lys ine  
(5.7) a n d  h i g h  a rg in ine  (10.5) c o n t e n t s  of C-612. These  

d i f fe rences  a p p e a r  b a l a n c e d  o u t  b y  t h e  es sen t i a l :  t o t a l  
a m i n o  acid  r a t i o  (Table  I) .  AMIRSHAHI a n d  TAVAKOL110 
h a d  r e p o r t e d  d i f fe rences  in p r o t e i n  c o n t e n t  b e t w e e n  
d i f f e ren t  va r i e t i e s  in all species  of t h e  pu l s e  c rops  w h i c h  
t h e y  s t u d i e d  in I r a n .  A c c o r d i n g l y  g e n o t y p i c  effects  on  
v a r i a t i o n s  in a m i n o  acid c o m p o s i t i o n s  w o u l d  be  a n  o b v i o u s  
inference ,  a v i e w  ear l ier  he ld  b y  lC{AGHAVAIAH et  al. 11. 

T h e  n u t r i t i o n a l  d a t a  ind ica t e s  t h a t  t o g e t h e r  w i t h  t h e  
o t h e r  ob j ec t i ve s  for  t h e  m u t a t i o n  b r e e d i n g  p r o g r a m m e  
w i t h  C. a r i e t i n u m  L. cv. C-612, an  in i t ia l  se lec t ion  p r e s s u r e  
w o u l d  h a v e  to  be  exerc i sed  so as  to  c a r r y  p r o g e n i e s  in to  
M 2 w i t h  f a v o u r a b l e  p r o t e i n  c o n t e n t s  (h igher  t h a n  or  

W. G. SNEDECHOR, Statistical Methods, 5th edn. (The Iowa State 
Univ. Press, Ames, Iowa, USA 1956), p. 534. 
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Table IV. Mean seedling performance values for Cicer arietinum L. Cultivars 

Cultivar Dosages in kR 

0 2.5 5.0 7.5 10.0 15.0 20.0 25.0 Mean b 

C-612 100 95.0 86.4 91.4 101.9 78.4 86.4 75.5 89.4 ~ 

Sanyasi 100 93.5 93.7 105.3 79.2 29.4 39.1 46.9 73.4 

Chhola 100 98.7 93.4 97.4 89.9 52.0 52.0 53.3 79.6 

Mean o 100 �9 95.7 a 91.2 �9 98.0 ~ 90.3 ~ 53.3 59.2 58.6 

�9 Values with same alphabet are not significantly different at p ~ 0.05. bMeans for comparing cultivars. ~ for comparing treatments. 
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Tahte V. Dosage/germination, and dosage]seedling height correlations and regression 
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Cultivar Dosage/germination 

Correlation coefficient Regression equation 

Dosage/seedling height 

Correlation coefficient Regression equation 

C-612 -0.406 ~ = 84.275 0.12 X 

Sanyasi -0.944 b ~ = 80.339-1.326 X 

Chhola -0.922 b ~ = 74.789 0.686 X 

-0.742 ~ ~ -  8.092-0.067 X 

-0.884 b ,~ = 8.010-0.190 X 

-0.994 b y -- 7.788-0.204 X 

~Significant at p ~ 0.05. b Significant at p ~ 0.01. 

equa l  to  control) .  The  lower lys ine  c o n t e n t  a n d  f l u c t u a t i o n  
in o the r  a m i n o  acids m a y  also improve ,  as i t  is k n o w n  .2 
t h a t  m u t a n t s  h a v i n g  h i g h  a m i n o  acid con t en t s  can  be  
o b t a i n e d  a f t e r  m u t a g e n i c  t r e a t m e n t s .  

I n  t he  r ad io sens i t i v i t y  s tudies ,  t he  seedlings emerged  
earl ier  in  2.5 a n d  5.0 k R  in al l  cu l t ivars ,  b u t  t he  f ina l  
g e r m i n a t i o n  c o u n t  d id  n o t  dep ic t  a s ign i f ican t  s t i m u l a t i o n  
for these  t r e a t m e n t s  (Table  II) ,  where  a s ign i f ican t  
(p >~ 0.05) g e r m i n a t i o n  depress ion  occurred  f rom 15.0 kR.  
The  effect  of 15.0, 20.0 and  25.0 k R  was ident ica l .  Va r i e t a l  
g e r m i n a t i o n  differences i nd i ca t ed  a s ign i f ican t ly  g rea te r  
radiores is ta l lce  for C-612 t h a n  Sanyas i  or Chhola.  The  
g e r m i n a t i o n  of t he  l a t t e r  two was ident ica l .  Seedl ing 
h e i g h t  m e a s u r e m e n t s  (Table  I I I )  m a n i f e s t e d  t h e  r a d i a t i o n  
effect  b y  a s ign i f i can t ly  de layed  seedl ing g r o w t h  f rom 
15.0 kR,  w i t h  t h e  h igher  dosages offer ing a seedl ing h e i g h t  
nonsignif icance .  The  seedl ing h e i g h t  va r i e t a l  t r e n d  was 
also man i f e s t ed  b y  e s t i m a t e d  seedl ing pe r fo rmance  s 
(Table  IV). Such  d a t a  y ie lded  D~0 va lues  of 24.0, 10.0 and  
12.1 k R  respec t ive ly  for C-612, Sanyas i  and  Chhola.  
R e l a t e d  decreased g e r m i n a t i o n  a n d  reduced  g rowth  
cha rac t e r i s t i c  resul t s  w i t h  increased  r a d i a t i o n  exposures  
h a v e  been  ear l ier  reviewed,  and  r epo r t ed  for Phaseolus 
vulgaris L. cv. Blue  Lake  b y  ~V[uJEEB a n d  GREIG a. 

E x c e p t  for g e r m i n a t i o n  of cv. C-612, s ign i f ican t  nega t ive  
cor re la t ions  wi t t l  dosage of th i s  cha rac te r i s t i c  were 
o b t a i n e d  for Sanyas i  a n d  Chhola.  Seedl ing h e i g h t  and  
dosage were nega t ive ly  cor re la ted  for  all  cu l t iva r s  
(Table  W). These  were s ignif icant .  T he  s ignif icance level  
of Sanyas i  a n d  Chhola  was g rea te r  t h a n  C-612. Non-  
s ign i f ican t  cor re la t ion  for such  t r a i t s  h a v e  been  cons idered  
b y  SIDDIQUI a n d  MUJEEB 13 tO be a p a r t  r esu l t  of g r o w t h  
s t imu la t ion .  I n  t he  p r e s en t  s tudy ,  t h e  nons ign i f i c an t  
ge rmina t i on /dosage  and  0.05% level  seedl ing he igh t ]  

dosage cor re la t ion  of cv. C-612 has  been  cons idered  a 
func t ion  of g rea te r  rad iores i s tance .  

These  in i t i a l  f ind ings  for deve lop ing  a m u t a t i o n  
b reed ing  p r o g r a m m e  w i t h  cv. C-612  p r o v i d e d  a Dso 
va lue  of 24.0 kR,  a p ro t e in  c o n t e n t  of 20.6%, a n d  a va r i ed  
amino  acid compos i t i on  c o m p a r e d  to  cu l t iva r s  SanyaM a n d  
Chhola.  This  compos i t i on  could be i m p r o v e d  w i t h  g rea te r  
emphas i s  a t t a c h e d  to i so la t ing  v a r i a n t s  dep ic t ing  b r e a k s  
in t he  nega t i ve  h igh  y i e ld /p ro te in / ly s ine  corre la t ions .  

Rdsumd. E t a t  n u t r i t i f  e t  rad iosens ib i l i t6  de 3 cu l tu res  
de Cicer arientum L. (C-612, Sanyas i  e t  Chhola) .  Le 
p o u r c e n t a g e  de p ro t6 ine  4 taf t  de l ' o rd re  de  19.9, 20.6 e t  
22.6 pou r  Sanyasi ,  C-612 et  Chho la  r e spec t ivemen t .  Chez 
C-612 le n i v e a u  de lysine est  bas  et  celui d ' a r g i n i n e  61ev6. 
Le r a p p o r t  de pou rcen t age  en t re  le t o t a l  des acides 
amin6s  et  les p ro t6 ines  ru t  le m6me  darts t ou t e s  les 
cul tures .  Le C-612 6taf t  s i g n i f i c a t i v e m e n t  (p >~ 0,05) 
plus  r6s i s t an t  aux  r ayons  g a m m a ,  c o m m e  F o n t  m o n t r 6  les 
re la t ions :  d o s a g e / g e r m i n a t i o n  et  d o s a g e / h a u t e u r  de 
p lan tu le .  
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Identifying Y Chromosome in Interphase Nuclei 

A t e c h n i q u e  has  been  sugges ted  for i den t i fy ing  ce r t a in  
specific species of h e t e r o c h r o m a t i n  b y  m e a n s  of f luorescen t  
s t a in ing  w i t h  q u i n a c r i n e  m u s t a r d  a n d  qu inac r ine  d ihyd ro -  
chloride.  This  t e c h n i q u e  p e r m i t s  us  to  i den t i fy  t he  Y 
ch romosomes  in m e t a p h a s e  p la t e s  a n d  in i n t e r p h a s e  
nuclei  (CAsPERSSON et  al . t ,  PEARSON et  al.3). I n  conse-  
quence  i t  is possible  to  i den t i fy  t h e  f luorescen t  s i te  of 
t he  Y c h r o m o s o m e  a m o n g  t h e  nuc lea r  s t ruc tures ,  especial ly  
w i t h  respec t  to  t h e  nucleolus  a n d  t h e  nuc lea r  m e m b r a n e .  

The re  are  a d v a n t a g e s  Jn us ing  in neu ra l  t i ssues  in such  
s tudies ,  for i t  is k n o w n  t h a t  t h e  neu rons  do n o t  d iv ide  
a n d  th i s  p roduces  a r e l a t ive ly  hom ogeneous  mass  of 
i n t e r p h a s e  nucle i  wi t t l  a v e r y  conspicuous  nucleolus.  

I n  order  to  o b t a i n  a monolayer ,  p r i n t s  were p roduced  
b y  app ly ing  to slides surfaces  of b locks  o b t a i n e d  f rom the  
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b r a i n  cortex,  t he  h y p o t h a l a m u s ,  t he  medu l l a  a n d  t he  
p o n t a l  t i s sue  of 9 w o m e n  and  8 m e n  w h o  h a v e  d ied  
6-24  h before  t h e  ma te r i a l  was  t aken .  The  ma te r i a l  was  
f ixed for 15 ra in  ill Ca rnoy ' s  fluid. The  slides were t h e n  
washed  w i t h  96% alcohol  and  dried.  S t a in ing  was car r ied  
ou t  for 5 mil l  in  0 .5% so lu t ion  of qu inac r ine  d ihyd ro -  
chlor ide  (Na t iona l  I n s t i t u t e  of Hea l th ,  USA),  w h i c h  was  
k ind ly  p r o v i d e d  b y  Professor  M. GREEN, Cal i fornia  
Un ive r s i ty ,  USA,  or qu inac r ine  m u s t a r d  (Na t iona l  
Cancer  Ins i tu t e ,  Be thesda ,  USA)  p r e p a r e d  in a p h o s p h a t e  
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