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F u r t h e r  e x p e r i m e n t s  were  done  wi th  the  Colmarc i  D/Cat  
s tock  (no change  in mean)  and  two s tocks  ob t a ined  f rom 
it  by  select ing for 6 genera t ions  for respec t ive ly  h igh  and  
low express ion  ra t io  a t  25 ° . Three  cul tures  each  of the  
base  popu la t i on  and  the  ' low'  line and  two  cul tures  of the  
'h igh '  line were reared a t  15 °, 25 ° and  30 ° (Fig. 1). The 
m e a n  express ion  of the  low line has  a d i rec t  re la t ion wi th  
the  change  of t e m p e r a t u r e  and  the  m e a n  express ion  of t he  
h igh  line an inverse  relat ion.  The f r equency  d i s t r ibu t ions  
(Fig. 2) reveal  t h a t  each select ion line reac ts  un i fo rmly  in 
one direct ion.  The m e a n  of t he  base  popu la t ion  does no t  
change  s igni f icant ly  wi th  t he  change  in t e m p e r a t u r e .  How-  
ever,  the  f requency  d i s t r ibu t ions  sugges t  an increase in 
t he  va r ia t ion  at  lower t e m p e r a t u r e s  on e i ther  side of the  
mean ,  resu l t ing  in s igni f icant ly  h igher  var iances  a t  lower 
t e m p e r a t u r e s  (Tab. II). This  can only  m e a n  t h a t  t he  
Colmar  ciD/Cat base popu la t ion  is he te rogeneous  and  
consis ts  of indiv iduals  reac t ing  to  a change  of t e m p e r a t u r e  
in d i f fe rent  direct ions.  Select ion for h igh or low express ion  
ra t io  a t  25 ° separa tes  the  geno types  w i th  d i f fe ren t  reac t ion  
norms.  

Our resul ts  d e m o n s t r a t e  t h a t  the  conclusion of H o u s e  ~, 
t h a t  'ci D . . .  shows a l inear  increase in L-4 i n t e r rup t i on  wi th  
increasing t e m p e r a t u r e '  has  no general  val id i ty .  The 
d i rec t ion  of t e m p e r a t u r e  response  is no t  d e t e r m i n e d  by  
the  proper t ies  of the  ci n gene. The  reac t ion  is governed  by  
the  whole  d e v e l o p m e n t a l  sy s t em of wing vena t i on  in- 
c luding the  inf luence of the  ci n gene. Therefore  i t  is com- 
p le te ly  d e p e n d e n t  on the  genet ic  background .  

30 ° 

& 
I I  I , , ,  h 
!~ / ,,,/ x,li\ 
' I ~ I A ;/~ 

] iL'  
0 

25 ° 
tl 
II 

I0 I t 
11 

t, It 
,0 ;', I .' 

[ 1 1  ,"~ 
, " .  ,.. 

0 " j  I M  , \  , v , ~ . . . ,~  , .,,., 
10 20 30 l,O 50 60 70 80 

Expression ratio 

Fig. 2. Frequency  dis t r ibut ions a t  3 different tempera tures  of the 
Colmar ciD/Cat base population (solid lines) and the lines selected for 
low (broken line) and high (stippled lines) expression ratios. Only the 

distributions o f ~  are given. 

Tab. II. Variances of the Colmar ciD/Cat base population at 3 differ- 
ent temperatures. The variances are pooled from 3 cultures, and P 

was calculated following Bartlet's test. 

Variances 
P for homogeneity 

30 ° [ 25° [ 15° 

30.1 59.3 113.6 < 0.001 
c~ 27.3 60.5 87.0 < 0.001 

The ques t ion  arises w h e t h e r  th is  conclusion has  general  
va l id i ty .  Only  a f te r  pe r fo rming  the  exper imen t s ,  d id  I 
f ind t h a t  KAMSHILOW 1°, as ear ly  as 1939, h a d  pub l i shed  
some expe r imen t s  done  wi th  t he  same theore t ica l  back-  
ground,  which  seem to have  been  over looked.  Using the  
p h e n o t y p i c  express ion  of the  Drosophila m u t a n t  eyeless 
as inf luenced by  h u m i d i t y  of the  cu l ture  media ,  he  suc- 
ceeded in select ing for a change  in d i rec t ion  of the  pheno-  
typ ic  react ion.  Moreover  KAMSHILOW 1° in eyeless, and  
recen t ly  WADDINGTON 11 in several  o the r  m u t a n t s ,  found  
t h a t  select ion can change  the  q u a n t i t a t i v e  re la t ionsh ip  
b e t w e e n  t e m p e r a t u r e  and  express ion.  

The resul ts  r epo r t ed  here  indica te  t h a t  t e m p e r a t u r e  ex- 
pe r imen t s  on morphologica l  m u t a n t  t r a i t s  have  no more  
value in e luc ida t ing  gene ac t ion  t h a n  e x p e r i m e n t s  on a n y  
normal  morphologica l  charac te r .  E n v i r o n m e n t  acts  on a 
d e v e l o p m e n t  s y s t e m  aris ing as an i n t eg ra t ed  resul t  of a 
complex  in t e rp l ay  of m a n y  genet ic  factors .  This  k ind  of 
e x p e r i m e n t  can  only  tel l  some th ing  a b o u t  t he  proper t ies  
of such s y s t e ms  as a whole. In  addi t ion ,  these  e x p e r i m e n t s  
p rov ide  a clear d e m o n s t r a t i o n  of in te rac t ion  b e t w e e n  geno- 
t y p e  and  e n v i r o n m e n t  in t he  sense in which  th is  t e r m  is 
used in q u a n t i t a t i v e  genet ics  (ROBERTSON 12). 

Zusammen[assz~ng. Durch  Versuche  m i t  der  M u t a n t e  
ci D von  Drosophi la  wurde  nachgewiesen,  dass  die t e mp e -  
ra turabhlkngigen Ver l inderungen  in der  Ausprlkgungsweise 
ausschliessl ich du rch  den  R e s t g e n o t y p u s  b e s t i m m t  wer-  
den. Diese Fes t s t e l lung  h a t  B e d e u t u n g  fiir Genphys io -  
logie, Evo lu t ion  und  q u a n t i t a t i v e  Vere rbung .  
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A c t i o n  o f  R e s e r p i n e  o n  t h e  S u b m i c r o s c o p i c  
M o r p h o l o g y  o f  t h e  P i n e a l  G l a n d 1  

In  a previous  pape r  2 it was d e m o n s t r a t e d  t h a t  t he  ma in  
morphologica l  charac te r i s t i c  of t he  pinealocyte, t he  par-  
e n c h y m a l  cell of t he  pineal  gland,  is r ep re sen ted  by  club- 
shaped  per ivascu la r  expans ions  connec ted  to  t he  cell edge 
by  th in  pedicles.  These expans ions  con ta in  m i t o c h o n d r i a  
and  two types  of vesicles:  one h a v i n g  an homogeneous  
l ight  c o n t e n t  and  the  o the r  an he te rogeneous  one, wi th  a 
cen t ra l  o smium depos i t  (Fig. 1). The m e a n  d i a me t e r  of t h e  
two  t y p e s  of vesicles is of 410 tk while t he  dense  granules  
have  a mean  d i a m e t e r  of 210 A. The exis tence  of a single 
d i s t r ibu t ion  curve  for t he  two  t y p e s  of vesicles was  con- 
s idered as an  ind ica t ion  t h a t  the re  m a y  be i n t e r m e d i a r y  
forms b e t w e e n  t h e m  (Fig. 3). The n a m e  plurivesicular 
secretory processes was p roposed  for these  cellular ex- 
pans ions  emphas iz ing  the i r  p robab le  func t ion  in t he  p inea l  
gland.  

z This research has been supported by the Consejo Nacional de In- 
vestigaciones Cientificas y T6cnicas of Argentina and Grant B 1549 
of the National Institutes of Health, United States Health Service. 
E. DE ROBERTIS and A. PELLECRINO DE IRALDI, sent for publi- 
cation. 



Brevi comunieazioni - Brief Reports 15. III. 1961 123 

Fig. I. Electronmicrograph of several plurivesicuIar secretoryprocesses of the pineal gland (sp) of a normal control rat. Numerous vesicles with 
light homogeneous content  and others with a dark osmium granule (arrows) make the main content  of the process. There are also mitochondria 

(mi), some of them showing degeneration (din). × 48000. 
Fig. 2. Same as Figure 1; 2 h after injection of reserpine. See the disappearance of all the heterogeneous vesicles and the reduction of size of 

the vesicular material, en = endothelium, p.cap. = perieapillary space, sp = secretory process. ×48000. 

T h e  f i n d i n g s  o f  GIARMAN a n d  DAY a o f  a n  e x c e p t i o n a l l y  
h i g h  c o n c e n t r a t i o n  o f  c a t e c h o l a m i n e s  a n d  s e r o t o n i n ,  a n d  
o f  LERNER e t  al.  ~ o f  t h e  N - a c e t y l - 5 - m e t h o x y t r y p t a m i n e  
- - t h e  p i n e a l  h o r m o n e  c a l l e d  m e l a t o n i n - - a n d  t h e  f a c t  t h a t  
s o m e  o f  t h e  b i o g e n i c  a m i n e s  r e d u c e  o s m i u m  t e t r o x i d e  in -  
t e n s e l y  s a n d  c a n  b e  l oca l i z ed  w i t h  t h e  e l e c t r o n  m i c r o -  
s c o p e  s, l ed  u s  t o  i n t e r p r e t e  t e n t a t i v e l y  t h e  p l u r i v e s i c u l a r  
m a t e r i a l  a s  t h e  s i t e  o f  s t o r a g e  o f  s o m e  o f  t h e s e  a m i n e s .  T o  
c h e c k  t h i s  h y p o t h e s i s ,  r e s e r p i n e ,  a s u b s t a n c e  k n o w n  t o  
p r o d u c e  t h e  r e l e a s e  o f  s e r o t o n i n  v, n o r e p i n e p h r i n  8 a n d  
d o p a m i n e 9  f r o m  t h e  n e r v e  t i s s u e ,  w a s  u s e d .  
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W h i t e  r a t s  of 1.5-3 m o n t h s  were  i n j ec t ed  i n t r a p e r i -  
t o n e a l l y  w i t h  5 m g / k g  of r e se rp ine  a n d  sacr i f iced 10 ra in  
to  8 d a y s  t h e r e a f t e r .  A n o t h e r  g r o u p  was  i n j e c t e d  w i t h  a 
s im i l a r  dosis  d u r i n g  four  consecu t ive  d a y s  a n d  t h e  r a t s  
were  sacr i f iced  I h a f t e r  t h e  l a s t  in jec t ion .  T h e  p r e p a r a t i v e  
t e c h n i q u e s  for  t h e  e l ec t ron  microscope  were  t hose  pre -  
v ious ly  desc r ibed  8. 

On  t h e  e lec t ron  mic rog r aphs ,  t h e  morpho log ica l  a spec t  
of t h e  p lu r ives i cu la r  c o m p o n e n t  was  s t ud i ed  in  t h e  t r e a t e d  
a n i m a l  a n d  c o m p a r e d  w i t h  t h a t  of pa ra l l e l  n o r m a l  con-  
t rols .  M e a s u r e m e n t s  of t h e  d i a m e t e r  of t h e  vesicles  a n d  
g ranu les  a n d  d e t e r m i n a t i o n s  of size d i s t r i b u t i o n  were  
ca r r i ed  o u t  in  t h e  con t ro l s  a n d  2 h a f t e r  r e se rp ine  i n j e c t i o n  
(Fig. 3). T h e  r e l a t i v e  p r o p o r t i o n  of h o m o g e n e o u s  to  
h e t e r o g e n e o u s  vesic les  was  d e t e r m i n e d  in  a t o t a l  of  500 
e l e m e n t s  for  e a c h  p a r t i c u l a r  e x p e r i m e n t  (Fig. 4). 

I t  was  f o u n d  t h a t  r e se rp ine  p roduces  t h e  a l m o s t  com-  
p le te  d i s a p p e a r a n c e  of h e t e r o g e n e o u s  vesicles  c o n t a i n i n g  
dense  g ranu les  b e t w e e n  2 a n d  48 h a f t e r  a single i n j e c t i o n  

b e  ca r r i ed  out .  T h e  o b s e r v a t i o n s  m a d e  so f a r  d e m o n s t r a t e  
t h a t  t h e  e l ec t ron  mic roscope  m a y  b e  a useful  tool  for  
s t u d y i n g  t h e  s i tes  of s to rage  a n d  m e c h a n i s m s  of re lease  of 
b iogen ic  a m i n e s  in  t h e  p inea l  g land .  

Zusammenlassung. P i n e a l d r t i s e n  y o n  R a t t e n  n a c h  Re-  
s e r p i n - I n j e k t i o n  w u r d e n  e l e k t r o n e n m i k r o s k o p i s c h  u n t e r -  
such t .  Die  B e h a n d l u n g  e r g a b  au f fa l l ende  V e r / i n d e r u n g e n  
in d e n  p lu r ivasku lAren  Sek re t i onsp rozes sen  *. Die  d i c h t e n  
B1Aschen v e r s c h w a n d e n  i n n e r h a l b  2-48  h n a c h  de r  Reser -  
p i n g a b e  n a h e z u  vo l l s t~nd ig  u n d  e r sch ienen  e r s t  w ieder  
zwischen  d e m  3. bis  8. Tag.  Dieser  W e c h s e l  ver lAuft  pa r -  
allel  z u m  W i e d e r a u f t r e t e n  y o n  S e r o t o n i n  u n d  N o r a d r e n a -  
l in  n a c h  SHORE u n d  BRODIE 1°. 

AMANDA I~ELLEGRINO DE IRALDt 
a n d  E.  DE ROBERTtS 

Instiluto de Anatomic General y Embriologfa, Facuttad de 
Ciencias Mddicas, Buenos Aires (Argentine), November 15, 
1960. 
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Fig. 3. Histograms of sizes of vesicles in the secretory processes of 
the control rat and 2 h after injection of reserpine. In the tipper part 
distribution of sizes of 100 vesicles, below distribution of sizes of 
dense grains/100 vesicles. See the almost disappearance of grains 

with reserpine (only 22 grains in 600 vesicles). 
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( compare  Fig. I a n d  2). T h e r e  is a decrease  in  size of all  
vesic les  (Fig. 3) a n d  some of t h e m  re semble  sec t ions  of t h e  
t u b u l a r  e l emen t s  found  in  t h e  pedic le  oi  t h e  e x p a n s i o n  3. 
T h e  changes  in  t h e  r e l a t ive  p r o p o r t i o n  of t he  t w o  t y p e s  of 
vesic les  d e m o n s t r a t e  t h a t  t h e  d r u g  h a s  a n  a c t i o n  in  as 
ea r ly  as  10 min ,  r e ach ing  t h e  m a x i m a l  effect  2 h a f t e r  t h e  
i n j e c t i o n  (Fig. 2). 

T h e  s to rage  of dense  g ranuIes  was  v e r y  s m a l l  a f t e r  24 
a n d  48 h i nc rea s ing  n o t a b l y  a f t e r  3 d a y s  a n d  r e a c h i n g  a n  
a l m o s t  n o r m a l  c o n t e n t  a f t e r  t h e  6 t h  a n d  8 th  day .  T h e  
c u r v e  of g r a i n  r e s t o r a t i o n  is s t r i k i n g l y  s imi la r  to  t h a t  ob-  
t a i n e d  b y  SHORE a n d  BRODIE z° w i t h  t h e  r e c o v e r y  of sero- 
t o n i n  a n d  n o r a d r e n a l i n e  in t h e  b r a i n  of r a b b i t s  a f t e r  in-  
j e c t i on  w i t h  r e se rp ine  (Fig. 4). 

Chron ic  a d m i n i s t r a t i o n  of r ese rp ine  leads  to  t h e  a l m o s t  
comple t e  d i s a p p e a r a n c e  of t h e  dense  g r anu l e s  a n d  to  
o t h e r  p r o f o u n d  changes  in t he  ves i cu la r  c o m p o n e n t s  of t h e  
p i n e a l o c y t i c  e x p a n s i o n .  

Al l  t he se  f ind ings  sugges t  t h a t  t h e  s ec r e to ry  processes  
of  t h e  p i n e a l o c y t e  c o n t a i n  t h e  b iogenic  a m i n e s  a n d  t h a t  
t he se  a re  local ized in  t h e  p lu r ives i cu l a r  ma te r i a l .  T h e  fac t  
t h a t  r e se rp ine  p roduces  t h e  re lease  of s e ro ton in ,  no r -  
a d r e n a l i n e  a n d  d o p a m i n e  a n d  t h a t  t h e s e  a m i n e s  m a y  
reduce  o s m i u m  te t rox ide ,  m a k e s  a f iner  morpho log ica l  
d i s c r i m i n a t i o n  di f f icul t  a t  t h e  p r e s e n t  t ime .  

F u r t h e r  p h a r m a c o l o g i c a l  s tud ies  w i t h  o t h e r  d rugs  t h a t  
m a y  inf luence  t h e  m e t a b o l i s m  of b iogenic  a m i n e s  shou ld  
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Fig. 4. Curve of SHORE and BRODIE x° showing the concentration of 
serotonin and noradrenaline (in % of the normal) in the nervous 
tissue after a single injection of reserpine. On this curve the points 
indicate the % change of the normal in dense granules found in our 
experiments. ( I00 % represent the number of dense grains] 100 vesicles 

found in the normal controls). 

x0 p. A. SttORE and ]3, B. BRODIE, in Psychotropic Drugs (Ed. S. Ga- 
rattini and V. Ghetti, Milano 1957), p. 4~3. 

Tryptophan,  Precursor  of Tropic  A c i d  

in Datura  S t r a m o n i u m  

H y o s c y a m i n e  is t h e  e s t e r  of t r o p i n e  a n d  / - t ropic  acid.  
Cons ide rab le  w o r k  h a s  b e e n  done  o n  t h e  b iogenes is  of t h i s  
a l k a l o i d L  The  py r ro l i d ine  p a r t  of t r o p i n e  h a s  b e e n  s h o w n  
to  clerive f rom o r n i t h i n e %  b u t  t h e  or ig in  of t h e  r e s idua l  
p o r t i o n  of i t  h a s  n o t  y e t  b e e n  e s t ab l i shed  3. Likewise,  t h e  
b iogenes is  of t he  t rop ic  ac id  m o i e t y  of h y o s c y a m i n e  h a s  
r e m a i n e d  in  da rkness .  

T rop ic  acid -- ~ -pheny l - f l -hyd roxyprop ion ic  ac id  --  h a s  
b e e n  v a r i o u s l y  sugges t ed  to  b e  of t e r p e n o i d  or ig in  4 o r  t o  
b e  f o r m e d  f rom p r e p h e n i c  ac id  s. LEET~ h a s  s h o w n  re-  

I W. O. JAMES, The Alkaloids, Vol. t (R. H. F. MANSKE and H. L. 
HOLMES, Academic Press Inc ,  N.Y. 1950), p. 64. 
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