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the  a n t i b o d y  can ' leap '  t he  membrane ,  the  germnal i  
e lements  would be pr imar i ly  involved in the  immu n e  
process 6. 

Riassunto. Gli Autor i  hanno  d imos t r a to  med ian te  im- 
munof luorescenza  la positivit& immunologica  della pa re te  
tubulare  del test icolo mllano, in un caso di azoospermia.  
Questo reper to  si p res t a  ad in te ressan t i  considerazioni  
r iguardo al ruolo svolto dalla m e m b r a n a  basale della 

p~/rete tubulare  nelle mala t t i e  au to immunolog iche  del 
testicolo. 
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T h e  Effect  of  E l e c t r i c a l  S t i m u l a t i o n  of O l f a c t o r y  
teropneustes fossilis ( B l o c h )  

I t  is well es tabl ished,  a t  least  in mammals ,  t h a t  t he  
h y p o t h a l a m u s  is the  focal po in t  a t  which the  neural  
s t imul i  converge  1 to  influence the  adenohypophys i a l  
secret ion by  the  neurosecre to ry  mater ia l  which is released 
by  the  h y p o t h a l a m i c  nuclei% E x p e r i m e n t a l  s tudies  on 
the  significance of the  h y p o t h a l a m i c  nuclei in te leost  
fishes are ve ry  few a-9, and  the  in fo rmat ion  avai lable  on 
the  mechan i sms  which  regulate  the  ac t iv i ty  of these  nuclei 
is still  s can ty  1~ The presen t  communica t i on  repor t s  the  
effect  of electrical  s t imula t ion  of t he  o l fac tory  t r ac t  on 
the  nucleus preopt icus  in the  cat f ish  Heteropneustes /os- 
silis. 

The dorsal  p a r t  of the  bra in  and the  o l fac tory  t rac t s  of 
the  fish were careful ly exposed af ter  immobi l is ing the  
fish. They  were then  wrapped  in a wet  c loth  and  placed 
over  a co t ton  pad  which  was kep t  in a smal l  t r a y  con- 
ta in ing  normal  saline. Electr ical  s t imul i  (2 volts, 3 msec 
10 cy/sec) were del ivered to the  o l fac tory  t r ac t  for a to ta l  
per iod va ry ing  be tween  30 sec and 10 min  wi th  a steel 
microe lec t rode  and  the  g rounded  electrode in the  normal  
saline ba th ing  the  brain.  The o l fac tory  t rac t s  of the  control  
f ish were exposed and sham-s t imu la t ed  by  touch ing  wi th  
electrodes w i thou t  flow of current .  The bra ins  were f ixed 
in Bouin ' s  fluid immed ia t e ly  af ter  s t imulat ion.  The sagi t ta l  
sections, cut  a t  4-6 ~z thickness ,  were s ta ined  wi th  Ha lmi ' s  
modi f ica t ion  of pa ra ldehyde  fuchsia  (AF) technique .  

The preopt ic  nuclei  of H. fossilis are s i tua ted  in the  
wails of the  th i rd  vent r ic le  on e i ther  side of the  opt ic  
recess an tero-dorsa l  to the  opt ic  chiasma.  The cons t i t uen t  
neurons  are a r ranged  as compac t  groups in the  fo rm of 
arcs ex t end ing  along a pos tero-dorsa l  to an an te ro -ven t ra l  
angle. The neurons  in the  dorsal  p o r t i o n  of the  nucleus 
preopt icus  are large (diameter ,  1-2 D) and  form the  pars  
magnocel lular is  ; t he  neurons  of the  ven t ra l  pa r t  are smal l  
(diameter ,  0.5-1.0 ~x) and  cons t i tu te  the  pars  parvocel-  
lularis. The neurosecre to ry  ceils are mos t ly  oval w i th  
round  or oval  nuclei ; the  nuclei  are general ly  s i tua ted  away  
f rom the  axonal  end. Most  of the  neurons  are monopolar ,  

1 S. A. D'ANGELO, J. SNYDER and J. M. GRODIN, Endocrinology 
75, 417 (1964). 

2 E. SCHARRER and B. SCHARRER, in Handbuch der Mikroskopischen 
Anatomie des Menschen (Eds. U. MOLLENDORF and W. BARGMANN; 
Springer Verlag, Berlin 1954), vol. 6, p. 953. 

a L. ARVY, M. FONTAINE and M. GABE, C. r. Soe. Biol., Paris lg8, 
1759 (1954). 

4 p. RASQUIN and L. M. STOLL, J. eomp. Neurol. 107, 273 (1957). 
5 G. FRIDBERG and R. OLSSON, Z. Zellforsch. d9, 531 (1959). 
6 H. KOBAYASm, S. ISHII and A. GORBMAN, Gunma J. med. Sci., 

Japan 8, 301 (1959). 
T H. KORy, Z. Zellforsch. 52, 45 (1960). 
a T. H. SCmEBLER and J. HARTMANN, Z. Zellforsch. 60, 89 (1963). 
9 A. G. S~.THVANESAi, I, J. Morph. 117, 25 (1965). 

10 A. JASINSKI, A. GORBMAN and T. J. I-[ARA, Science 154, 776 (1966). 

T r a c t  on  the  N u c l e u s  P r e o p t i c u s  in  the  C a t f i s h  He- 

b u t  a few are bipolar.  Some of the  axons have  beaded  
appea rance  because of the  presence of t iny  drople ts  of 
neurosecre tory  mater ia l .  In i t ia l ly  mos t  of the  axons  run 
an tero-vent ra l ly ,  while o thers  ex t end  in d i f ferent  direc- 

Fig. 1. Nucleus preopticus of untreated control showing perikarya 
stained deeply due to accumulation of neurosecretory material. 
• 795. 

Fig. 2. Nucleus preopticus after stimulation for one minute. Some 
of the perikarya have become degranulated, while others contain 
only very little amount of neurosecretory material. Note the presence 
of neurosecretory granules in the axons. • 795. 

Fig. 3. Nucleus preoptieus after stimulation for 2 min. Most peri- 
karya have become almost completely degranulated, while only 
traces of neurosecretory material are present in others along the 
nuclear margins. Note the absence of neurosecretory granules in 
the axons. • 795. 
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t ions .  I n  t he  n o r m a l  a n d  s h a m - s t i m u l a t e d  fish, the  peri-  
k a r y a  of t he  neu rons  are deeply  s t a ined  b y  A F  because  
of t he  a c c u m u l a t e d  neu rosec re to ry  m a t e r i a l  (Figure  1). 

S t i m u l a t i o n  of t he  o l fac to ry  t r a c t  for  30 sec has  caused 
incomple t e  d e g r a n u l a t i o n  in t he  p e r i k a r y a  of t he  neu rons  
of t he  nuc leus  preopt icus .  60 sec a f t e r  s t i m u l a t i o n  a large 
n u m b e r  of vacuoles  are fo rmed  in t he  p e r i k a r y a  due to  
acu te  deg ranu la t ion .  Some of t he  neu rosec re to ry  cells 
h a v e  become  comple te ly  d e g r a n u l a t e d  a n d  on ly  v e r y  
l i t t l e  a m o u n t  of neu rosec re to ry  m a t e r i a l  is p re sen t  a long  
t he  nuc lea r  m a r g i n  (Figure 2). Most  of t h e  n e u r o n a l  cell 
bodies  are e i the r  A F - n e g a t i v e  or weak ly - s t a ined  because  
of dep le t ion  of t h e  neu rosec re to ry  mate r ia l .  E lec t r i ca l  
s t i m u l a t i o n  appear s  to  h a v e  caused  a h igher  degree of 
dep le t ion  of t h e  n 'eurosecre tory  m a t e r i a l  f rom t he  n e u r o n a l  
cells of t he  pars  magnoce l lu la r i s  t h a n  f rom those  of t he  
pars  parvocel lu lar is .  T he  axons  in t h e  v i c in i ty  of t he  
nuc leus  p reop t icus  c o n t a i n  a large n u m b e r ' o f  neuroseere-  
t o r y  drople t s  t h a t  a p p e a r  to  h a v e  been  d i scharged  f rom 
the  n e u r o n a l  ceils (Figure 2). 

Af te r  s t i m u l a t i o n  for 2 rain,  a lmos t  t he  en t i re  neuro-  
secre tory  m a t e r i a l  seems to  h a v e  been  d i scha rged  f rom 
the  n e u r o n a l  ceils. Most  of t he  p e r i k a r y a  h a v e  a t t a i n e d  
A F - n e g a t i v e  n a t u r e  due  to wh ich  i t  becomes  di f f icul t  to  
locate  t h e  b o u n d a r y  of t he  neu rons  in s t a ined  sections.  
However ,  t r aces  of neurosec re to ry  m a t e r i a l  m a y  exis t  
a long t h e  nuc lea r  m a r g i n  of a few neurosec re to ry  cells 
(Figure 3). A 2-min  s t i m u l a t i o n  led to  dep le t ion  of t he  
neu rosec re to ry  m a t e r i a l  even  f rom m o s t  of t he  neu rons  
of t he  pars  parvocel lu lar is .  The  axons  also lose t h e i r  
iden t i ty ,  s ince t he  neurosec re to ry  m a t e r i a l  wh ich  was 
p re sen t  in  t h e m  a f t e r  60 sec s t i m u l a t i o n  appea r s  to  h a v e  
been  t r a n s p o r t e d  f u r t h e r  away  f rom t he  v i c in i ty  of t he  
nuc leus  p reop t i cus  (Figure 3). 

The  response  of t he  nuc leus  p reop t i cus  to  electr ical  
s t i m u l a t i o n  of o l fac to ry  t r a c t  in  H. ]ossilis has  resu l ted  
i n  dep le t ion  of t he  neu rosec re to ry  m a t e r i a l  as r epo r t ed  
for t he  goldfish b y  JASlNSKY et  al. ~~ 60 sec s t i m u l a t i o n  
evoked compIete  dep le t ion  in t he  goldfish ~~ while  in 
H. fossilis i t  r equ i red  a 2-rain t r e a t m e n t ,  a l t h o u g h  t he  
charac te r i s t i c s  of t he  s t imul i  are t he  same.  This  m a y  be  
because  of h igher  capac i t y  of to l e rance  of t he  ca t f i sh  to 
e lectr ical  s t imu la t i on .  The  difference in respons iveness  of 
t he  neu rons  of t he  pars  magnoce l lu la r i s  and  pars  pa rvo -  
cellularis  to  s t i m u l a t i o n  of t he  o l fac tory  t r a c t  is suggest ive  
of t he i r  f unc t iona l  di f ference 11 

Rdsumd. Chez le Heteropneustes [ossilis n o r m a l  le p@ri- 
k a r y o n  des neu rons  du  n o y a u  p r6op t ique  m o n t r e n t  une  
g rande  a c c u m u l a t i o n  de s u b s t a n c e  neuros6cr@taire AF-  
posi t ive.  S t i m u l a t i o n  @lectrique du  neff  o l fac teur  pen-  
d a n t  une  m i n u t e  m e n a i t  ~ une  d 6 g r a n u l a t i o n  incomple te ,  
t a n d i s  q u ' u n  t r a i t e m e n t  de dux  m i n u t e s  p r o d n i s a i t  u n  
@puisement p resque  comple t  de la s u b s t a n c e  neuros@cr6- 
toire.  Les neu rons  de la po r t i on  magnoce l lu la i re  du  
n o y a u  p r6op t ique  p a r a i s s e n t  r6pondre  plus  r a p i d e m e n t  
que  ceux  de la po r t i on  parvocel lu la i re .  
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Calcitonin Stimulation of Pyrophosphatase  Activity in Rat Bone 

Calc i tonin  exer ts  i ts  hypoca l cem i c  effect  t h r o u g h  an  
ac t ion  on  b o n e 1  However ,  t he  exac t  m e c h a n i s m  of such  
ali ac t ion  is no t  ful ly unde r s tood .  

In  v iew of t h e  fac t  t h a t  inorganic  p y r o p h o s p h a t e  p l a y s  
a key  role in  t he  r egu la t ion  of bone  f o r m a t i o n  and  resorp-  
t ion,  as has  been  proposed  b y  FLEISC~ et  al. 2, ~, one pos- 
s ib i l i ty  is t h a t  ca lc i ton in  exer ts  i ts  effect  t h r o u g h  t h e  
a l t e r a t i on  of inorganic  p y r o p h o s p h a t a s e ,  an  e n z y m e  wh ich  
degrades  p y r o p h o s p h a t e .  

TENENHOUSt~ and  ~ASMUSSI~N 4 h a v e  r ecen t ly  shown  
t h a t  ca lc i ton in  s t imu la t e s  inorganic  p y r o p h o s p h a t a s e  
ac t i v i t y  of t he  E h r l i c h  asci tes  t u m o r  cells i n c u b a t e d  in 
vi t ro .  

W e  h a v e  the re fore  d e t e r m i n e d  the  inorganic  pyrophos -  
p h a t a s e  a c t i v i t y  of t he  r a t  bone  a f te r  t he  a d m i n i s t r a t i o n  
of porc ine  calci tonin.  Fema le  W i s t a r  r a t s  of 50 g b o d y  wt.  
fas ted  o v e r n i g h t  were g iven  s.c. i n j ec t ion  of 200 m U  of 
porc ine  ca lc i ton in  (Armour  pha rmaceu t i ca l .  Co. 8MRC 
m U / m g )  dissolved in 16~ gelat in.  Lef t  t i b i ae  were 
dissected out,  f reed f rom adhe r r i ng  soft  t issues,  a n d  
b lood samples  were o b t a i n e d  f rom t he  cervical  ve in  
before,  15, 30 and  60 m i n  a f te r  in ject ion.  I n  a n o t h e r  
e x p e r i m e n t  in wh ich  graded  doses of porc ine  ca lc i ton in  
was g iven  s.c. to  t h y r o p a r a t h y r o i d e c t o m i z e d  rats ,  t i b i ae  
and  blood samples  were o b t a i n e d  3 h a f te r  t he  in ject ion.  
T h y r o p a r a t h y r o i d e c t o m y  was pe r fo rmed  1 day  before  t he  
expe r imen t .  Se rum calcium_ was d e t e r m i n e d  by  the  colori- 
me t r i c  a u t o a n a l y z e r  m e t h o d  of GITELMAN 5, a n d  inorganic  
p y r o p h o s p h a t a s e  ac t i v i t y  of t he  t i b i a  was  e s t i m a t e d  b y  
a h igh ly  sens i t ive  assay  m e t h o d  us ing  ~2P-labeled thor-  

ganic  p y r o p h o s p h a t e  6. Af te r  r e m o v i n g  the  bone  marrow,  
1% h o m o g e n a t e  of t h e  t i b i a  was p r e p a r e d  b y  homo-  
genizing frozen t i b i a  in  ice-cold 0.25 M sucrose w i t h  bone  
c rusher  and  W a r i n g  b lender .  The  h o m o g e n a t e  was t h e n  
mixed  w i t h  0.1% T r i t o n  X-100, cen t r i fuged  a t  3000g 
3 ra in  and  t he  s u p e r n a t a n t  was  used for t he  assay  of pyro-  
p h o s p h a t a s e  a c t i v i t y  and  for the  d e t e r m i n a t i o n  of p ro te in  
c o n t e n t  b y  LowRY's  methodT.  

P y r o p h o s p h a t a s e  a c t i v i t y  was e s t i m a t e d  f rom 82Pi 
re leased f rom ~ P P i  in 0 .033M p H  7.5 ve rona l  buf fe r  or 
0 . 0 5 M  p H  2.5 glycine HC1 buffer  w i t h  10-52VI Na,P207 
and  1 0 - 5 M  MgC12 du r ing  30 m i n  i n c u b a t i o n  per iod  a t  
37 ~ R e a c t i o n  was s topped  b y  t he  add i t i on  of 10% tr i-  
ch loroace t ic  acid and  t he  a l iquo t  was  t a k e n  and  mixed  
w i t h  1 M  ace t a t e  buf fe r  (pH 5.0) and  O,1M PPi .  0 . 1 M  
MnC12 was t h e n  added,  s h a k e n  and  cent r i fuged,  t hus  
p rec ip i t a t i ng  t he  r e m a i n i n g  32PPi, Af ter  t h e  cent r i fuga-  
t ion,  t he  re leased ~2Pi was  coun t ed  b y  the  l iquid scint i l la-  
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