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ins tead ,  a n d  7 of each  t h e n  h a d  2% I~C1 so lu t ion  as t he  
sole d r ink ing  fluid. A n i m a l s  were ki l led on  t he  6th,  7 th  or 
8 th  day,  as shown in t he  Table ,  f rom wh ich  i t  will  be seen 
t h a t  t he  t i m e  of ki l l ing is i r r e l evan t  to  t he  genera l  conclu-  
sions, a n d  f u r t h e r  discussion will be  based  on  t he  pooled 
resu l t s  of each  of t he  3 e x p e r i m e n t a l  and  3 con t ro l  sub-  
groups.  B o d y  we igh t  a n d  f lu id  i n t a k e  were measu red  
dai ly.  Af te r  killing, k idneys  were f ixed i m m e d i a t e l y  in  
10% formol  sal ine (4% f o r m a l d e h y d e  a n d  0.9% NaC1 in 
water )  or He l ly ' s  solut ion,  a n d  s t a ined  w i t h  phospho -  
t u n g s t i c  acid h a e m a t o x y l i n  9 or b y  Bowie ' s  m e t h o d  10. The  
j u x t a g l o m e r u l a r  g ranu le  (JG) indices  were ca lcu la ted  as  
in  our  p rev ious  s tudy.  The  m e t h o d  of f ix ing and  s t a in ing  
was  found  no t  to  af fec t  t he  indices.  

F r o m  the  Tab le  ce r t a in  genera l  conc lus ions  m a y  be  
d rawn .  (a) R a t s  w i t h o u t  ad rena l s  d r a n k  s ign i f i can t ly  less 
h y p e r t o n i c  NaC1 so lu t ion  in b o t h  per iods  of t h e  experi-  
m e n t  t h a n  d id  the  con t ro l  an imals .  This  differs  f rom the  
f ind ings  of t~ICHTER 15 who,  however ,  offered a free choice 
of t a p  w a t e r  a n d  3% NaC1 solut ion.  (b) B o t h  t h e  con t ro l  
a n d  e x p e r i m e n t a l  animals ,  w h e t h e r  rece iv ing  w a t e r  or 2% 
KCI solut ion,  d r a n k  s ign i f i can t ly  less d u r i n g  days  5-8 t h a n  
d id  those  c o n t i n u i n g  to  rece ived  NaC1. (c) A m o n g  t he  
ad rena l ec tomized  ra ts ,  b u t  no t  t i le controls, t hose  receiv-  
ing w a t e r  or  KC1 so lu t ion  du r ing  days  5-8  h a d  J G  
indices  s ign i f i can t ly  lower t h a n  h a d  r a t s  c o n t i n u i n g  to  
d r i n k  t h e  NaC1 solut ion.  (None of t h e  con t ro l  groups  is 
precise ly  c o m p a r a b l e  w i t h  t h e  a d u l t  r a t s  in  our  earl ier  
e x p e r i m e n t s  ~ This  is n o t  on ly  because  of differences  in  
t h e  p r o g r a m m e  of ca t ion  load ing  and  t i m e  of killing, b u t  
also because  t h e  ear l ier  s tud ies  did  no t  invo lve  t r auma . )  

I n  t he  i n t e r p r e t a t i o n  of changes  in t he  J G  index,  i t  is to  
be  b o r n e  in m i n d  t h a t  a n  increase  in t h e  a m o u n t  of 
sec re to ry  m a t e r i a l  in  a cell m a y  be  caused  b y  a r ecen t  
decrease  in t he  r a t e  of discharge,  or  b y  a l o n g - t e r m  in- 
crease in ac t iv i ty .  T he  converse  a l t e r na t i ve s  are p re sen ted  
b y  a fall  in  t he  c o n t e n t  of sec re to ry  mate r ia l .  I n  our  

p rev ious  e x p e r i m e n t s  9 and  in m o s t  pub l i shed  s tudies  on  
J G  cells, one is p r o b a b l y  dea l ing  w i t h  chronic  changes  in 
g ranu la r i ty ,  h a v i n g  t he  same sense as t he  changes  in 
a c t i v i t y  caus ing  them.  I n  the  p r e sen t  s tudies,  however ,  in  
which  on ly  4 days  e lapsed a f t e r  a change  in ca t ion  in take ,  
i t  is no t  c lear  w h e t h e r  increased  g r a n u l a r i t y  m e a n s  in- 
creased ac t iv i ty ,  or is t h e  f i rs t  effect  of a decreased ra t e  of 
discharge.  

However ,  w h a t e v e r  t he  i n t e r p r e t a t i o n  of t he  differences 
in  JGI ,  when  ad rena l ec tomized  r a t s  g iven  NaC1 in t he i r  

�9 d r i nk ing  w a t e r  are c o m p a r e d  w i t h  those  g iven  KC1 or  
ne i ther ,  t he  resu l t s  p e r m i t  t he  clear  conclus ion t h a t  dif- 
ferences in ca t ion  i n t a k e  can  lead to  differences in  the  
j u x t a g l o m e r u l a r  g ranu le  cell i ndex  w i t h o u t  t he  m e d i a t i o n  
of the  ad r ena l  cortex16. 

Rdsumd. Chez les r a t s  adr6nalectomis6s ,  une  diff6rence 
t rSs  n e t t e  de l ' ind ice  de la g ranu la r i t6  jux tag lom6ru la i r e  
est  a p p a r u e  en t re  les a n i m a u x  qui  a v a i e n t  b u  du  2% 
NaC1 et  ceux qui  a v a i e n t  re~u ou de l ' eau  distill~e ou du 
2% KC1. I1 y a donc  une  r6ac t iv i t6  jux tag lom6ru la i re ,  
i n d 6 p e n d e n t e  du  co r t ex  surr6nal .  
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Masticatory Proprioception in Reptilians (Caiman 
The  cells of t he  mesencepha l i c  t r i g e m i n a l  nuc leus  re- 

p r e s e n t  t he  f i r s t -o rder  neu r ons  of t h e  a f fe ren t s  f rom 
spindles  of m a s t i c a t o r y  muscles  in  m a m m a l s  a n d  b i rds  1-6. 
The  mesencepha l i c  nuc leus  of t he  f i f th  c ran ia l  ne rve  of 
m a m m a l s  consis ts  of a c o l u m n  of un ipo l a r  cells wh ich  
e x t e n d s  f rom the  t r i g e m i n a l  m o t o r  nuc leus  up  to t he  
pos te r io r  commissu re  7. I n  b i rds  t h e  mesencepha l i c  t r i -  
gemina l  nuc leus  is cha rac t e r i zed  b y  cells local ized in t he  
th ickness  of t he  r e c t u m  and  in  t he  pos te r io r  commissu re  7,s. 
Qui te  d i f fe ren t  is t he  o r gan i za t i on  of t h e  mesencept la l ic  
nuc leus  of t h e  t r i g e m i n u s  in r ep t i l i ans ;  in  fact ,  t he re  are  
2 cel lular  pools, t h e f o r m e r  in t he  th i ckness  of t he  t e c t u m  
a n d  t he  l a t t e r  loca ted  in a p a r a c o m m i s s u r a l  pos i t ion  7, 9,10. 
"While t he  func t i on  of t h e  t r i g e m i n a l  mesencepha l i c  
nuc leus  in  m a m m a l s  and  b i rds  is well  known,  no  phys io-  
logical  i nves t iga t ions  h a v e  b e e n  pe r fo rmed  in r ep t i l i ans  
o n  t h e  possible  role of th i s  nuc leus  in  t h e  m a s t i c a t o r y  pro-  
pr iocept ion .  

Our  e x p e r i m e n t s  were  car r ied  ou t  in  35 curar ized  
Caiman sclerops. T he  u n i t a r y  d ischarge  of t h e  mesen-  
cephal ic  nuc leus  was  recorded  b y  m e a n s  of t u n g s t e n  
microe lec t rodes  us ing  local  anae s t he s i a  a n d  ar t i f ic ia l  
resp i ra t ion .  The  effects of lowering t he  j aw or of s t r e t c h i n g  
t h e  i so la ted  masse t e r  muscle  were t h u s  i n v e s t i g a t e d  in 28 
un i t s  o b t a i n e d  f rom 22 loca l iza t ions  of t h e  r ecord ing  

sclerops) 
microe lec t rode  t ip  in  t he  mesencepha l ic  t r i gemina l  nu-  
cleus. 19 loca t ions  were in t he  th i ckness  of the  r e c t u m  and  
3 in a p a r a c o m m i s s u r a l  pool. All t he  explored  uni ts ,  s i lent  
in  res t ing  condi t ions ,  were se lec t ively  a c t i v a t e d  w i th  a 
v e r y  sho r t  l a t ency  (2-5 msec) e i t he r  b y  lowering the  j aw  
(Figure A) or b y  a m o d e r a t e  s t r e t c h i n g  of t he  ips i la tera l  
masse t e r  muscle  (Figure B). 

The  d i scharge  f r equency  of t he  un i t s  in t he  s t r e t ch ing  
of t he  m a s s e t e r  was  a t  t he  b e g i n n i n g  of 120/sec; t h e n  i t  
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Responses of mesencephalic trigeminal ceils 
to lowering the jaw (A) and to stretching the 
left masseter muscle (B). In A the record was 
taken from the left paraconnnissural pool 
and in B from the ipsilateral rectum. Upper 
beam: Meehanogram. Lower beam: trige- 
minal unitary discharge. Time: 100 msec. 
Voltage: 100 [xV. 

set t led down to 60-70/sec and ceased as soon as the  
s t re tch  was released (Figure t3). However ,  when  the  jaw 
was lowered the  increase in discharge ra te  of the  uni ts  
dur ing the  initial  por t ion  of the  response did not  occur in 
all the  expe r imen t s  (Figure A). This p robab ly  depended  
upon the  fact  t h a t  the  s t r e tch ing  of the  masse te r  was no t  
so quick and sudden  as when  the  muscle  was isolated 
(Figure B). The un i t a ry  discharge elicited by  the  mas-  
seter ine s t re tch  was blocked dur ing electrically induced  
con t rac t ion  of t h a t  muscle:  th is  showed t h a t  the  record 
was t aken  f rom the  muscle spindle afferents  n.  The uni ts  
influenced by  lowering the  jaw or by  the  masse ter ine  
s t re tch  were unaf fec ted  by  the  s t imula t ion  of o ther  
t r igeminal  receptors  (face, cornea, teeth,  palate).  

The presen t  results  ex t end  and confirm the  ana tomica l  
inves t igat ions  of VEGGETTI and PAL~IER110 who observed 
cromatolys is  of the  t r igeminal  mesencephal ic  nucleus 
cells af ter  cu t t ing  the  ipsi lateral  mand ibu la r  branch,  and 
degenera t ion  of t he  masse ter ine  spindles following the  de- 
s t ruc t ion  of t he  ipsi la teral  poster ior  commissure  in 
Caiman sclerops. Thus,  the  conclusion can be reached t h a t  
also in rept i l ians  the  cells of the  mesencephal ic  t r igeminal  

nucleus represen t  the  f i rs t -order  neurons  of the  a f ferents  
f rom the  masse te r ine  spindles as is t he  case for birds  and 
mammals .  

Riassunto. Mediante  microe le t t rodi  di  t ungs teno  si 6 
reg is t ra ta  l ' a t t iv i t~  un i ta r ia  del nucleo mesencefal ico del 
t r igemino in Caiman sclerops curar izzato.  Le cellule di 
ques to  nucleo, si lenti  in condizioni  di  riposo, vengono 
a t t i va t e  da l l ' abbas samen to  della mand ibo la  e dallo st ira- 
men to  del muscolo masse te re  omolaterale .  Le r isposte  sono 
del t ipo indo t to  da fusi neuromuscolar i .  
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Light Refractive Emergence Rhythm in the Leafcutter Bee, Megachile rotundata (F.) (Hymenoptera: 
Apoidea) 

The emergence  r h y t h n l  of Drosophila pseudoobscura 
Stu r t evan t  is l ight  en t r a ined  when  exposed to 15 min  l ight  
signals of abou t  100 ft-c 1, and a l though weaker  in effect,  
e n t r a i n m e n t  m a y  also be achieved th rough  t e m p e r a t u r e  
change 2. Circadian oscillations m a y  be readi ly  en t ra ined  
in poik i lo therms by  t e m p e r a t u r e  ~ bu t  each of those species 
s tudied  is more  sensi t ive to  e n t r a i n m e n t  by  a LD cycle. 
E x p e r i m e n t s  on the  leafcu t te r  bee, Megachile rotundata 
(Fabr.), suggest  t h a t  the  emergence  r h y t h m  in th is  species 
is unresponsive  to light.  

M. rotundata is a sol i tary  species which  d iapauses  as a 
p repupa  in a dense, t i gh t ly  spun cocoon, enclosed in a cell 
composed  of one or more  layers of leaf cut t ings,  which  in 
tu rn  is secreted in a l igh t - t igh t  cavi ty  or hole. The pre- 
pupae  m a y  be ma in t a ined  in diapause (at app rox ima t e l y  
7 ~ for as long as 2 years  and  diapause can be brokcn  by  

incuba t ing  the  p repupae  a t  t e m p e r a t u r e s  above 17~ 4. 
F i rs t  emergence  will begin abou t  15 days  af ter  a d iapaus-  
ing popula t ion  has been  t rans fe r red  to  32 ~ and emer-  
gence will cont inue  for abou t  10 days  thereaf te r .  As the  
bee chews th rough  the  cell in t he  p h o t o p h a s e  of the  LD 
regime, which usually takes  a m a t t e r  of minutes ,  it  is 
exposed to  l ight  for the  f i rs t  t ime.  
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