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Discussion. I n  b i o l o g y ,  t he  lognorma l  d i s t r i b u t i o n  
func t ion  occurs  r e l a t ive ly  f r e q u e n t l y  (KOCHg, 10), and  
has  been  used as a c o n v e n i e n t  d i s t r i bu t i on  to descr ibe 
va r ious  p h e n o m e n a .  I n  l oga r i t hmica l ly  p ro l i fe ra t ing  or- 
ganisms,  the  l o g n o r m a l i t y  is d i rec t ly  associa ted w i t h  t he i r  
exponen t i a l  g rowth .  SCttERBAUM et  a l J l ) ,  who s tud ied  the  
theore t i ca l  r e l a t ionsh ip  be tween  cell g rowth  and  t h e i r  
v o l u m e  d i s t r i bu t i on  in t he  Tetrahymena, a r r ived  a t  the  
conclus ion t h a t  even  a l inear  vo lume  g r o w t h  in a n  ex- 
ponen t i a l l y  p ro l i fe ra t ing  cell p o p u l a t i o n  genera tes  a log- 
n o r m a l  vo lume  d i s t r ibu t ion .  T he  reason  for th i s  re la t ion-  
ship  is the  age d i s t r i bu t i on  of the  o rgan i sms  which  is also 
exponen t ia l .  In  such  a d i s t r ibu t ion ,  t he  n u m b e r  of young  
and  smal l  o rgan i sms  is twice t h a t  of old and  large or- 
ganisms.  The  p re sen t  s t u d y  advances  th i s  a r g u m e n t  even  
fu r ther .  Since in each  cell cycle phase  the  age d i s t r i bu t i on  
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Fig. 6. Volume frequency distribution of Te#rahymena pyri/ormis in 
various ceil cycle phases. Experiment No. 2. S-1; S-2; G-l; G-2; 
explained in Figure 2. 

of the  o rgan i sms  is exponen t i a l ,  i t  seems n a t u r a l  t h a t  t he i r  
vo lume  d i s t r i bu t i on  is l ognorma l  (Figures 3 and  4). 

In  v iew of t he  p re sen t  m e t h o d  in which  the  area of the  
o rgan i sm was  t r aced  a n d  computed ,  one is faced w i t h  t he  
ques t ion  as to  w h e t h e r  t he  d i s t r i bu t i ons  so gene ra t ed  re- 
flect t he  t rue  shape  vo lume  d i s t r i bu t ions  s imi lar  to  those  

d e t e r m i n e d  w i t h  the  Coul ter  Counter .  Ac tua l ly  each  cell 
could be  v iewed as a cy l inder  whose  base  is the  cell a rea  
'S '  and  h e i g h t  t he  cell w i d t h  'h ' .  I t s  vo lume  V would be 
V = hS. P r o v i d e d  t h a t  h is cons t an t ,  if S is d i s t r i bu t ed  
lognormal ly ,  hS has  to  be d i s t r i b u t e d  lognormal ly  also. 
B y  sp read ing  t he  o rgan i sm on s u b b e d  slides as descr ibed 
above,  the  v a r i a b i l i t y  of h is min imized  and  for all p rac t i -  
cal  pu rposes  could  be  v iewed  as cons t an t .  Since t h e  dis- 
t r i b u t i o n  of all t h e  o rgan i sms  pooled t o g e t h e r  (Figure 7) 
exh ib i t s  a t yp i ca l  lognormal  d i s t r ibu t ion ,  like a n y  o t h e r  
Telrahymena vo lume  d i s t r i b u t i o n  measu red  electronical ly ,  
t he  v a r i a b i l i t y  of h ha s  to  be  low, o therwise  the  pooled 
d i s t r i b u t i o n  would  dev ia te  m a r k e d l y  f rom lognormal i ty .  
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Fig. 7. Cumulative lognormal volume distribution of Tetrahymena 
pyri/ormis. Left figure: Experiment No. 1. Right figure: Experiment 
No. 2. 
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Summary. The  r a t e s  of a b s o r p t i o n  of Fe  b y  excized rice roo ts  were m e a s u r e d  in t h e  absence  a n d  presence  of d i f ferent  
c o n c e n t r a t i o n s  of MnSO4. Fe  a b s o r p t i o n  f rom 0.1 and  5 m M  FeSO 4 was e n h a n c e d  b y  MnSO4 a t  concen t r a t i ons  above  
0.1 and  5 m M ,  respect ive ly .  

Fe  a n d  Mn are m i c r o n u t r i e n t s  essent ia l  for p l a n t  growth ,  
a n d  because  of t he i r  close chemica l  re la t ionsh ip ,  t h e y  p l ay  
a s ign i f ican t  role in  t he i r  m u t u a l  abso rp t ion  b y  p l a n t  
roots.  Mn a b s o r p t i o n  is genera l ly  i n h i b i t e d  b y  t he  presence  
of Fe  1, 2, and  t h e r e  is ev idence  t h a t  Mn in ter feres  w i t h  Fe  

u t i l i za t ion  in ch lo rophy l l  syn thes i s  r a t h e r  t h a n  Fe t r a n s -  
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locat ion f rom the  root  to  the  shoot  a. The effects of Mn on 
the  absorp t ion  of some m o n o v a l e n t  cat ions were invest i -  
ga ted  4, and  i t  was found t h a t  Mn inhibi ted  the  up take  of 
Na f rom 0.1 m M  NaC1 and t h a t  of K from 5 m M  KC1. Mn 
also reduced  the  absorp t ion  of Ca and Zn ~. In  contras t ,  
the  p resen t  s t u d y  reveals  t h a t  t he  effect  of Mn on the  
absorp t ion  of Fe is d i f ferent  f rom those  on o ther  cat ions 
r epor ted  earlier 4, 5. 
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Absorption of Fe from 0.1 mM (0 0) and 5 mM (O--�9 FeSO4 
by excized rice roots, in the absence and presence of different 
concentrations of MnSO 4. The absorption medium contained 0.1 mM 
CaSO4, besides others. The vertical bars are the standard errors of 
the mean. 

Fe absorp t ion  was measured  by  suspending  excized 
rice (Oryza saliva L. cv. I .R.  8) roots  6 in 59Fe labelled 
FeSO 4 solut ions (sp. act. 0.1 /~Ci/#mole, p H  5.5) conta in-  
ing var ious  concen t ra t ions  of MnSO 4. 5 repl icate  samples  
were used for each concent ra t ion .  A t  the  end of the  ex- 
per iment ,  the  roots  were desorbed  in unlabel led cold 
(5 ~ solut ions and rad ioassayed  in a y-ray spec t rometer .  
The concen t ra t ions  of MnSOl  were similar to those  of 
mechan i sms  1 and 2 of ~PSTEIN 7 and were chosen to un-  
de r s t and  the  ion in teract ions .  

The resul ts  (Figure) show t h a t  Fe absorp t ion  f rom 
0.1 m M  FeSO 4 is enhanced  by  the  presence of MnSO 4 a t  
concen t ra t ions  above 0.1 m M .  The absorp t ion  f rom 5 m M  
FeSO 4 is s ignif icant ly increased by  MnSO 4 above 0.5 raM. 
Tile f indings suggest  t h a t  rice roots,  which are general ly  
grown under  submerged  condi t ions ,  have  a capac i ty  to 
absorb  Fe in a m a n n e r  d i f ferent  f rom o ther  p lan t  roots.  
The exac t  mechanism,  however ,  is no t  known.  There is no 
evidence to  suggest  t h a t  Mn could br ing  abou t  a change in 
the  conf igura t ion  of the  ion-carr ier  and thus  influence the  
up take  of o ther  cat ions.  However ,  th is  possibi l i ty  is r a the r  
remote ,  because such an effect  on the  conf igura t ion  would 
influence the  up take  of o the r  ions in a more  or less s imilar  
manner ,  and our s tudies  ~, ~ reveal  t h a t  th is  is not  t rue.  
The p resen t  inves t iga t ion  fu r the r  shows t h a t  chemical ly  
similar ions need  no t  to be an tagonis t i c  to each o ther  in 
the i r  absorpt ion ,  a t  least  in some p l a n t  species. 
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Subce l lu lar  D i s t r i b u t i o n  of A c e t y l c h o l i n e s t e r a s e s  in the N e u r a l  Lobe of the  B o v i n e  P i tu i tary  Gland 
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Summary. Biochemical  analysis  of subcellular  f ract ions of bovine  neural  lobe t issue indica ted  t h a t  non-specific acetyl-  
chol inesterase  was pr inc ipal ly  associated wi th  the  p i tu icytes .  

In  cholinergic t ransmiss ion  of nerve  impulses,  the  
acetylchol ine reIeased is inac t iva ted  by  degrada t ion  by  
acetylchol inesterase .  In  the  cent ra l  nervous  system,  b o t h  
specific ace ty lchol ines terase  and non-specif ic  acetylchol in-  
esterase ac t iv i ty  can be demons t ra ted2 ,  ~. The specific 
enzyme ac t iv i ty  seems to be found main ly  in neurons  2, ~-G, 
whereas  the  non-specif ic  es terase  is pr incipal ly  located in 
t he  glial cells 3,~,8. This is in accordance  wi th  the  early 
f inding by  BOLBRING et  al. 9 t h a t  gliaI cell t umor s  are 
par t icu lar ly  enr iched in the  non-specific esterase.  

The pr incipal  cons t i tuen t s  of the  neural  lobe of the  
p i tu i t a ry  gland are the  neurosecre to ry  nerve endings  and 
the  pi tu icytes .  The nerve  endings  are the  distal  projec t ions  
of neurons  of the  h y p o t h a l a m o - n e u r o h y p o p h y s i a l  sys tem 
or iginat ing in pe r ika rya  located in the  supraopt ic  and  
pa raven t r i cu la r  nuclei of the  hypo tha l amus .  The nerve  
endings  conta in  the  ho rmones  vasopress in  and oxytocin ,  
which  are secreted f rom the  neural  lobe. 

In  the  neural  lobe, acetylchol ines terase  ac t iv i ty  has 
been d e m o n s t r a t e d  b o t h  biochemicallyl0,  11 and at  the  
u l t r a s t ruc tu ra l  level 12. The concen t ra t ion  of non-specific 
acetylchol ines terase  in neura l  lobes f rom ra ts  and rabbi t s  
was general ly  found to be lower t h a n  t h a t  of the  specific 

enzyme 10, 11. The h is tochemica l  s t u d y  by  BRIDGES et  al. 12 
indica ted  t h a t  in the  r abb i t  neura l  lobe p i tu icytes  main ly  
exhib i ted  non-specif ic  acetylchol ines terase  act ivi ty ,  where-  
as nerve fibres ident i f ied as neurosecre to ry  te rminals  oc- 
casionally displayed specific ace ty lchol ines terase  act ivi ty .  

In  t he  p resen t  s tudy,  homogena t e s  of bovine neural  
lobes were sub jec ted  to subcellular  f rac t iona t ion  by  ul t ra-  
cent r i fugat ion .  The d i s t r ibu t ion  of acetytchol ines terases  
among  the  f ract ions  was ex ami n ed  and compared  wi th  
the  d i s t r ibu t ion  of o ther  marker  substances .  

Materials and methods. Fresh ly  collected bovine neural  
lobes were homogenized  in ice-cold 0.3 M sucrose and 
subjec ted  to different ial  cent r i fugat ion  : 800 gay for 15 min 
(I), 3000 gay for 15 rain (II), 5000 gay for 15 min (III),  
26,000 gay for 15 min (IV), and 100,000 gay for 60 mill (V) 
leaving the  final par t ic le-free s u p e r n a t a n t  (VI). All 
opera t ions  took place a t  4~ 

The f ract ions  were resuspended  in 5 m M  Tris-HC1 
(pH 7.5) and assayed for p ro te in  la, vasopressm by  the  
me t h o d  of DEKANSK114 as descr ibed by  VILHARDT and  
HOPE15, succinate  dehydrogenase16 as modif ied by  
PORTEOUS and CLARK27, l ac ta te  dehydrogenase18 as 

modified by  PtCKUP and  HOPE 19, M g ~ + + N a + + K + - A T  - 


