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Crossreaetivity of antisera (calculated on a weight basis as equiva- 
lence at 50% displacement of 3H-melatonin) 

Antigen Melatonin-M-BSA 

Melatonin 100.0 
N-Acetylserotonin 1.3 
6-Hydroxymelatonin < 0.1 
5-Methoxytryptamine < 0.1 
N-Acetyl-l-tryptophan < 0.1 
Bufotenine monooxalate hydrate < 0.1 
N-Acetyl-l-tryptophanamide < 0.1 
Serotonin Creatinine sulphate < 0.1 
5-Methoxyindoleaeetie acid < 0.1 
5-Hydroxy-N-methyltryptamine oxalate < 0.1 
N-Methyltryptamine < 0.1 
5-MethoxytryptophoI < 0.1 
Tryptamine hydrochloride < 0.i 

5-Methyltryptamine hydrochloride < 0.1 
N-Me}hylserotonin hydrogen oxalate < 0.1 

a n t i b o d y  t echn ique ,  t he  t i ssues  were p r e p a r e d  accord ing  
to t he  m e t h o d  descr ibed  in a p rev ious  p a p e r  11. The  f i rs t  
a n t i b o d y ,  a h i g h l y  specific a n t i - m e l a t o n i n  a n t i b o d y  
(table),  has  been  p r e p a r e d  accord ing  to G r o t a  and  
B r o w n  1~; the  second a n t i b o d y ,  a f luorescein label led an t i -  
body ,  was  used as descr ibed  b y  Coons e t  al. 15. C o m p a r a b l e  
ser ial  sect ions  were s t a i ned  b y  cresyl  v io le t  for ident i f ica-  
t ion  of cel lular  detai ls .  T he  specif ic i ty  of t h e  s t a in ing  was 
d e t e r m i n e d  in 3 s epa ra t e  t e s t s :  a) t he  a n t i m e l a t o n i n  
s e rum was s a t u r a t e d  w i t h  m e l a t o n i n ;  b) t he  d i f fe ren t  
specific a n t i s e r u m  (an t i t e s tos te rone)  were used for com- 
pa r i son ;  a n d  c) t he  r eac t i on  was p e r f o r m e d  w i t h  second 
a n t i b o d y ,  w i t h o u t  us ing  t h e  specific a n t i m e l a t o n i n  
s e r u m  11. 
No specific f luorescence was found  in t he  liver,  spleen or 
pancreas .  However ,  f luorescence i n d i c a t i n g  m e l a t o n i n  
was obse rved  t h r o u g h o u t  t he  whole  d iges t ive  sys tem.  I n  
t he  esophagus ,  m e l a t o n i n  is m o s t l y  p r e s en t  in  t he  basa l  

ep i the l i um b u t  some also is f ound  in t he  c i rcular  muscles .  
I n  t he  s tomach ,  t h e  f luorescence was regis tered  in the  
g l a n d u l a r  po r t i on  of t he  wall. One of t he  h ighes t  a m o u n t s  
of m e l a t o n i n  was found  in t he  d u o d e n u m ,  m o s t l y  in  t he  
L i e b e r k i i h n ' s  c ryp t s  a n d  t he  B r u n n e r ' s  g lands  b u t  a con-  
s iderable  a m o u n t  was also local ized in t h e  villi. On t he  
o t h e r  h a n d ,  t he  j e j u n u m  was found  to be  a lmos t  m e l a t o n i n  
free, w i t h  on ly  a few f luorescen t  par t ic les  s ca t t e r ed  in t he  
g l andu la r  por t ion .  More m e l a t o n i n  t h a n  in t he  j e j u n u m ,  
b u t  far  less t h a n  in t he  d u o d e n u m ,  was reg is te red  in t he  
i leum. F luorescence  was d i s t r i b u t e d  m o s t l y  in  t he  Lieber-  
k t ihn ' s  c ryp t s  a n d  villi. I n  t h e  caecum,  colon a n d  t he  
r ec tum,  t he  d i s t r i b u t i o n  of f luorescence was a l m o s t  iden-  
t ica l  b u t  t h e r e  was a r i s ing q u a n t i t y  of m e l a t o n i n  t o w a r d  
r ec tum,  where  i t  r eached  t he  h ighes t  concen t r a t i on .  Most  
f luorescence was obse rved  in t he  h ighe r  a n d  apica l  por-  
t ions  of t h e  L i e b e r k i i h n ' s  c r y p t s  (figure, A, B). The  e x a c t  
loca l iza t ion  of m e l a t o n i n  in respec t  to  t h e  t y p e  of cell 
c o n t a i n i n g  t he  N - a c e t y l a t e d  indo lea lky lamines  will re- 
quire  a f u r t h e r  s tudy .  
The  d i s t r i b u t i o n  of m e l a t o n i n  (higher  in t h e  s t o m a c h  a n d  
d u o d e n u m ,  low in t he  j e j u n u m  and  i l eum a n d  r is ing 
aga in  t o w a r d  r ec tum)  co r responds  to t he  d i s t r i b u t i o n  of 
s e ro ton in -p roduc ing  a rgen t a f f i n  cells ls,l~. Moreover ,  t he  
local iza t ion of f luorescence in t he  L i e b e r k t i h n ' s  c r y p t s  
(higher  and  apical  por t ion)  cor responds  closely to t h e  
local iza t ion  of a rgen ta f f i n  cells1% Sero ton in  is k n o w n  to 
fac i l i ta te  t he  per is ta ls is  TM. I t  is the re fo re  possible  t h a t  
me la ton in ,  a d e r i v a t i v e  of sero tonin ,  also pa r t i c i pa t e s  in 
some aspec t  of i n t e s t i n a l  physiology.  Phys io logica l  s tud ies  
i nves t i ga t i ng  t h e  role of m e l a t o n i n  in t he  d iges t ive  pro-  
cesses are in  progress.  
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Summary. The  effects  induced  upon  t h e  cell cycle of Al l ium cepa  m e r i s t e m s  b y  2 med ic ina l  p l a n t s  used in t he  con t ro l  
of f e r t i l i ty  were s tudied .  In fus ions  of Ar i s to loch ia  t r i angu la r i s  induces  t yp i ca l  c -mi to t i c  figures. On t he  o the r  h a n d ,  
S tev ia  r e b a u d i a n a  h a v e  no  specific toxicological  effects u p o n  t he  cell cycle. 

R u r a l  a n d  ind igenous  peoples  of P a r a g u a y  e m p l o y  severa l  
med ic ina l  p l a n t s  in t he  con t ro l  of f e r t i l i ty  4. The  effec- 
t iveness  of these  t r e a t m e n t s  has  no t  been  conf i rmed  yet ,  
a n d  m a n y  i n t e r n a t i o n a l  i n s t i t u t i o n s  are  h igh ly  i n t e r e s t ed  
no t  on ly  in t he  effects  of these  p l a n t s  u p o n  fer t i l i ty ,  b u t  
in  r e sea rch  conce rn ing  t h e i r  genera l  b iological  effects 5. 
C h a u d h u r y  6 found  t h a t  severa l  p l a n t s  used b y  p r i m i t i v e  
peoples  of I n d i a  in  order  to  p r e v e n t  p r e g n a n c y  signifi- 
c a n t l y  decrease  t h e  fe r t i l i ty  of a d u l t  female  a lb ino  rats .  
M a n y  drugs  w i t h  specific toxicologica l  effects  upon  
mi tos i s  (i.e. colchicine,  v i n b l a s t i n e  a n d  podophy l lo tox ine )  
are i so la ted  f rom p l a n t s  wh ich  h a v e  been  emp loyed  b y  
p r i m i t i v e  people  for germrat ions~.  F ina l ly ,  Wi es ne r  and  
Y u d k i n  s a n d  R o b s o n  7 h a v e  p roposed  t h a t  t h e  so-cal led 
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Evolution of phase indices, expressed as a frequency of mitotic cells 
observed in each phase, after 2, 4, 6 and 24 h treatment with different 
infusions of A. triangularis 

Treatments 2 h 4 h 6 h 24 h 

1% of the Prophase 0.50 0.52 0.46 0.42 
original Metaphase 0.13 0.12 0.17 0.17 
infusion Anaphase 0.08 0.08 0.08 0.13 

Telophase 0.29 0.28 0.29 0.28 

10% of the Prophase 0.45 0.44 0.23 0.19 
original Metaphase 0.13 0.20 0.61 0.77 
infusion Anaphase 0.09 0.06 0.04 0.02 

Telophase 0.33 0.30 0.12 0.02 

Original Prophase 0.46 0.47 0.12 0.11 
infusion Metaphase 0.14 0.21 0.70 0.85 

Anaphase 0.09 0.08 0.04 0.00 
Tclophase 0.31 0.24 0.14 0.04 

Each percentage count is based on 500 mitotic cells scored per root. 
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A Evolution of mitotic indices after 2, 4, 6 and 24 h treatment with 
different infusions of S. rebaudiana: Original infusion (A); 10% of 
the first (0) ; 1% of the first (�9 The stippled area indicates the con- 
trol range. Note that treatments do not significantly modify the 
mitotic indices. 
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B Cell cycle development of a synchronous subpopulation in control 
conditions (0) and in the presence of different infusions of S. re- 
baudiana: Original infusion ([]); 10% of the first (B) and 1% of the 
first (�9 The synchronous subpopulation was induced by means of a 
short pulse with 0.1% caffeine which blocks cytokinesis labelling as 
binucleate, all cells traversing eytokinesis during the pulse. 

'mi to t i c  poisons '  could ac t  agains t  fer t i l i ty  by  inhib i t ing  
the  d e v e l o p m e n t  of the  fert i l ized egg. 
In  t he  p re sen t  s tudy,  analyses  of t he  effects p roduced  
upon  the  cell cycle of All ium cepa  L. mer i s t ems  b y  infu- 
sions of 2 medic inal  p lan t s  (Aristolochia t r iangular is  Cham. 
and  Stevia  r ebaud iana  Hemsl.)  used by  rural  and  indi-  
genous popu la t ions  of P a r a g u a y  in the  con{rol of fer- 
t i l i ty  a, were carr ied out.  
Mater ia l  and methods. Infus ions  of b o t h  p lan ts  were pre-  
pa red  according to  ins t ruc t ions  p ro v i d ed  b y  rura l  people% 
Original infusions were made  a t  a c o n c e n t r a t i o n  of 
0.4 g /ml  using d ry  b ranches  of A. t r iangular i s  (Aristolo- 
chiaceae) and dry  leaves in the  case of S. r ebaud iana  
(Compositae).  Lower  concen t ra t ions  a t  10% and 1% of 
t he  original  ones, were also tes ted .  
Bulbs  of A. cepa were grown in t ap  water ,  in t he  da rk  a t  
a t e m p e r a t u r e  of 25 ~ 4- 0.5 ~ and  con t inua l ly  aerated.  
Roo t s  were  submerged  in the  infusions w i t h o u t  separa t ing  
t h e m  f rom the  bulbs,  and  in the  same condi t ions  previ-  
ously descr ibed for t he  t ime  specified in each case. In  the  
f i rs t  se t  of exper iments ,  f ixa t ions  were m a d e  af ter  2, 4, 6 
and 24 h t r e a t m e n t ,  t h e n  bulbs  were r e t u rn ed  to  t ap  
wa te r  in order  to  observe  the i r  recovery.  In  t he  second 
se t  of exper iments ,  roots  prev ious ly  t r e a t ed  wi th  0.1% 
caffeine for 1 h, in order  to label as b inuclea te  ceils a 
na tu ra l  synchronous  subpopu la t ion  1~ were submerged  in 
the  d i f ferent  infusions and  f ixa t ions  were made  at  suc- 
cessive hours  later.  Final ly,  in the  th i rd  set  of experi-  
ments ,  roots  which  had  been submerged  in the  infusions 
for 12 h, were exposed  to 3H- thymid ine  (10 ~Ci/ml) for 
15 rain and immed ia t e ly  fixed. 
All f ixa t ions  were  made  in e thanol -ace t ic  acid (3 : 1). For  
cytological  analysis ,  p repa ra t ions  were made  f rom the  
f irs t  and second sets  of exper iments ,  according to Tjio 
and  L ev an ' s  s ta in ing  t echn ique  1~. Roo t s  f rom the  th i rd  
se t  of expe r imen t s  were s ta ined by  the  Feulgen  m e t h o d  
on gela t ined slides and  processed for au t o r ad i o g rap h y  by  
Mak ' s  t echn ique  i~. FinMly,  c y t o p h o t o m e t r i c  s tudies  were 
pe r fo rmed  unde r  a Vickers  M85 microdens i tomete r .  
Results  and discussion. Onion roots  g rown under  f ixed 
env i ronmen ta l  condi t ions  are in s t e ady - s t a t e  kinetics,  a 
s i tua t ion  charac te r ized  by  a c o n s t a n t  g ro w t h  ra te  and  a 
reliable mean  du ra t ion  of t he  cell cycle 13. U n d e r  these  
condi t ions ,  t he  mer i s t ema t i c  popula t ion  is found  to  be 
un i fo rmly  d i s t r ibu ted  t h r o u g h o u t  t he  cell cycle, and  the  
pe rcen tage  of ceils found at  any  given stage of t he  cycle 
remains  c o n s t a n t  over  a long period.  
Mitot ic  phase  indices  ob ta ined  af ter  2, 4, 6 and  24 h of 
t r e a t m e n t  w i th  infusions of N. t r i angula r i s  show a typica l  
c -mi to t ic  act ion.  Recover ies  were qui te  no rma l  in all 
cases. The table  shows how prophases ,  anaphases  and telo- 
phases  decrease wi th  t ime  while c -me taphases  increase in 
re la t ive  terms.  This  effect  appears  to  be co mmo n  to more  
t h a n  one species of th is  genus, since Ba rn a rd  1~ demon-  
s t r a t ed  t h a t  ex t rac t s  of A. elegans also have  a c -mi to t ic  
act ion.  I t  is p robab le  t h a t  an act ive pr inciple  co mmo n  to  
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all Aris to lochiaceae could be responsible  for th is  effect,  
and S c h v a r t z m a n  et  al. 15 repor ted  t h a t  ar is tolochic acid I, 
which  is found in a lmos t  all t he  species of th is  genus 1., 
has  c-mi to t ic  ef fec ts .  
No mi to t ic  a l te ra t ions  were observed  in roots  t r e a t ed  
wi th  infusions of S. rebaudiana ,  as can be deduced  f rom 
the  figure A. The evolut ion  of mi to t ic  indices af ter  24 h 
t r e a t m e n t  is qui te  normal  in all cases. Never theless ,  cell 
cycle dura t ion  is pro longed b y  t r e a t m e n t s  w i th  these  
infusions,  as can  be seen in the  figure 13, which  shows the  
en t rance  in mitosis  of a synchronous  b inuclea te  subpopu-  
la t ion in contro l  and  t r e a t ed  roots.  Final ly,  cy topho to -  

metr ica l  s tudies  showed t h a t  the  d i s t r ibu t ion  of cells in 
G 1, S and G 2, a m o u n t i n g  to 26~o, 45~ and 16% respec- 
t ive ly  in the  controls ,  was  no t  s ignif icant ly  modif ied  b y  
these  t r e a t m e n t s .  E x t r a c t s  of S. r ebaud iana  were found 
to  have  con t racep t ive  proper t ies  in ra t s  lL Our experi-  
m e n t s  d e m o n s t r a t e  t h a t  infusions of th is  p l an t  have  no 
specific toxicological  effects upon the  cell cycle of A. cepa 
mer is tems,  suggest ing t h a t  the  con t racep t ive  proper t ies  
m a y  no t  be connec ted  wi th  the  ch romosome  cycle 15. 

17 G.M. Planas, Science 162, 1007 (1967). 

V e n t r a l  m o t o r  n e u r o n  a l t e r a t i o n s  i n  r a t  s p i n a l  c o r d  a f t e r  c h r o n i c  e x e r c i s e  1, ~ 
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Summary. The observed  differences in the  soma and  nuclear  d iamete r s  reflect  chronic changes  specific to  each exer- 
cise regimen used. 

A d e a r t h  of in fo rmat ion  exis ts  concerning  the  effects  of 
phys ica l  ac t iv i ty  on the  size of t he  cell b o d y  and  the  
nucleus of the  ven t r a l  m o t o r  neuron.  Acute  bouts  of 
swimming  or runn ing  have  been  repor ted  to  increase 4, 5, 
decrease 6-8, or no t  change  s the  vo lume of the  soma. 
Similar confl ic t ing resul ts  have  been  found for changes  in 
nuclear  sizes 4, 5, ~. An inspec t ion  of t he  exe rc i s ep ro toco l s  
used indica tes  t h a t  the  incons is tency  in these  resul ts  m a y  

Table 1. Summary of Z~-values for soma and nucleus distribution 
differences between groups after 12 weeks of training 

Comparison df 12 weeks Z 2 

CON* vs SPT* Soma 30 73.44** 
Nucleus 14 77.87** 

CON vs END* Soma 30 53.39** 
Nucleus 14 42.83** 

SPT vs END Soma 30 44.94** 
Nucleus 14 39.40** 

*n, 4 animals. ** Significant distribution differences at the 0.05 level. 

Table 2. Summary of Z~-values for soma and nucleus distribution 
difference between pooled-zero** and 12-week animals for each 
treatment group 

Comparison CON Sprint Endurance 
df Z z df Z 2 df Z z 

Soma 30 166.08" 30 29,04 30 106.79" 

Nucleus 14 133.02" 14 12.97 14 34.49* 

*Significant distribution differences at the 0.05 level. **All zero- 
week animals were pooled into one distribution since there were no 
significant differences between groups at the start of the study 
(n = 12). 

be a t t r i bu t ed  to the  use of acute  exercise p rograms  of 
d i f ferent  types ,  intensi t ies ,  and  durat ions .  Conversely,  
chronic p rog rams  of phys ica l  ac t iv i ty  have  cons i s ten t ly  
resul ted  in no changes  in the  volumes  of the  soma and  
nucleus 9,1~ These f indings have  been in t e rp re t ed  as 
ref lect ing an a d a p t a t i o n  of the  mo to r  neuron  to  the  new 
level of neuromuscu la r  ac t iv i ty  12. However ,  to date ,  all 
longi tudinal  s tudies  have  used an endurance  swimming  
p ro g ram of l ight  to modera t e  in t ens i ty  as the  mode  of 
exercise. I t  seemed logical to de te rmine  if these  s t ruc tu ra l  
adap t a t i ons  would be cons i s ten t  using d i f ferent  in tensi t ies  
of t ra ining.  Therefore,  th is  inves t iga t ion  was designed to  
s t u d y  the  chronic effects of 2 well-defined in te rva l  runn ing  
p rograms  of d i f ferent  in tensi t ies  on the  soma and  nuclear  
d iamete r s  of the  working moto r  neurons.  
Materials and methods. Normal ,  72-day-old, male albino 
ra ts  (Sprague-Dawley  strain) were b ro u g h t  into the  
l abora to ry  and assigned r a n d o m l y  to one of the  following 
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