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H i g h e r  m e a n  tens ions  were assoc ia ted  w i t h  h ighe r  co* 
a n d  sho r t e r  z*. I f  Ca ++ was absen t ,  t h e  se l f -ampl i f ica t ion  
sti l l  occur red  so long  as K+ was also absen t ,  b u t  n o t  if 
K + was presen t .  Values  for  co* were h ighe r  a n d  v* sho r t e r  
if Ca++ n o r m a l i t y  was g rea t e r  t h a n  K+. I n  h i g h  Ca ++ 
so lu t ions  or in  t h e  absence  of b o t h  Ca ++ a n d  K+, t h e  
in i t i a l  s t e p - f u n c t i o n  s t r e t c h  was fol lowed b y  s t ress  
r e l a x a t i o n  a n d  t h e n  b y  a slow r e c o n t r a c t i o n  process,  
al l  w i t h i n  1 min .  Such  spec imens  also h a d  a h igh  co*, a n d  
i t  is logical  to  suppose  t h a t  t he  s t ep - func t i on  was se rv ing  
s i m p l y  as  a ha l f -osc i l la t ion  i n i t i a t i ng  t h e  self-amplif i -  
ca t ion .  However ,  z ( t ime to  double  IE I) was  cons ide rab ly  
longer  a f t e r  a s t ep - func t i on - induced  p h e n o m e n o n  t h a n  
w i t h  s t e a d y  osci l la t ion a t  co*. Ar te r i a l  s m o o t h  muscle  
h a d  a lower co* t h a n  does u r i na r y  b l adde r  b u t  r a b b i t  
a r t e r i a l  co* was h ighes t .  

Discussion. The  pos i t ive  phase  sh i f t  i n d i c a t i n g  t h a t  
musc les  p roduce  ene rgy  ha s  also been  found  in  insec t  
f l ight  muscles  osci l la ted a t  t he i r  n a t u r a l  f r equency  s. 

Values  for co* a n d  ~* for  dog  u r i n a r y  b l a d d e r  in a b a t h  c o n t a i n i n g  
[C1-] - 0 . 1 5 9 N ;  [Na+] = 0 . 1 5 8 M ;  [EDTA]  = 0 . 0 0 1 M ;  Tris buf-  
Ier = 0.005M at 37~ pH 7,0, and mean tension < 2.7X 104 dynes 
enl -I 

Spec imen  No. (9* (Hz) w* (rain) k (Hz-min)  

I 0_03 19 0.57 
1 0.04 25 1.00 
1 0.05 19 0.95 
1 0.06 25 1.50 
1 0.07 14 0.98 
1 0.08 9.5 0.765 

1 0.05 19 0.95 
7 0,05 27 1.35 

17 0.05 26 1,30 
19 0.05 19 0,95 
27 0.05 29 1.45 
32 0.05 19 0.95 

12 0,1 12 1.2 
43 0.1 14 1.4 
84 0,1 10 1.0 
99 0.1 15 1,5 

111 0.1 9 0.9 
112 0,1 12 1.2 

However ,  t h e  m o d u l u s  e n h a n c e m e n t  found  here  on  s m o o t h  
muscles  and ,  indeed,  a logical  consequence  of ene rgy  
p r o d u c t i o n  h a s  n o t  been  r e p o r t e d  previous ly .  T h e  s m o o t h  
musc le  showed  a m a x i m a l  pos i t i ve  p h a s e  sh i f t  w i t h  i t s  
assoc ia ted  m o d u l u s  e n h a n c e m e n t  w h e n  t he  f r e q u e n c y  of 
t h e  forcing was  t h e  same  as t h e  f r equency  of s p o n t a n e o u s  
osci l la t ions  (Figure  1). A l t h o u g h  myof ib r i l l a r  con t r ac t i l e  
s t r u c t u r e s  i so la ted  f rom insec t  f l igh t  muscle  c an  osci l late  
s p o n t a n e o u s l y  on ly  in  t h e  p resence  of Ca ++ , s m o o t h  
musc le  osci l lates  a n d  i ts  m o d u l u s  is e n h a n c e d  even  in t h e  
absence  of t h i s  ion. Th i s  f i nd ing  sugges ts  t h a t  s t r e t c h  
a n d  release of t he  s m o o t h  musc le  cell m e m b r a n e  i tself  
m a y  occur  d u r i n g  m e c h a n i c a l  osc i l la t ion  of t h e  spec imens  
a n d  t a k e  p a r t  in p r o d u c i n g  t h e  m o d u l u s  e n h a n c e m e n t .  

Th i s  p h e n o m e n o n  of m o d u l u s  e n h a n c e m e n t  m a y  p r o v e  
useful  in  i n v e s t i g a t i n g  t h e  e x c i t a t i o n - c o n t r a c t i o n  coupl ing  
m e c h a n i s m  of muscle  as are  s imi la r  p h e n o m e n a  in  f l igh t  
muscle  7 and  ' c a t c h '  in  m a m m a l i a n  s m o o t h  muscle  s a n d  
for deve lop ing  a m a t h e m a t i c a l  f o r m u l a t i o n  for m u s c u l a r  
c o n t r a c t i o n  w i t h o u t  r e so r t ing  to  such  empi r ica l  ana logs  
as HILL'S con t r ac t i l e  e l e m e n t  9. I t  m a y  also p rove  useful  
as a s imple  a n d  r ap id  m e a n s  to t e s t  t he  v i ab i l i t y  of 
m u s c u l a r  t issues in  o rgans  p r e se rved  for  t r a n s p l a n t a t i o n  10. 

Zusammen]assung. Bei  g l a t t e r  Musku l a tu r ,  sowie bei  
querges t re i f t e r  I n s e k t e n f l u g m u s k u l a t u r ,  war  eine pos i t ive  
P h a s e n v e r s c h i e b u n g  zwischen  oszi l la tor isch  v e r f o r m e n d e r  
D e h n u n g  u n d  d e m  Zug nachwe i sba r ,  die ein Ze ichen  fiir 
E n e r g i e p r o d u k t i o n  ist. W e n n  die pos i t ive  P h a s e n v e r -  
s c h i e b u n g  au f t r a t ,  l a n d  sich of t  a u c h  eine E r h 6 h u n g  des  
Elas t iz i t~ t t smoduls  u n d  sogar  e ine ve r l~nge r t e  I n - v i t r o -  
LTberlebenszeit  der  g l a t t e n  M u s k u l a t u r .  
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Biochemical  Study on the Pituitary Inhibition of 

W e  h a d  p rev ious ly  succeeded in showing  1-~ t h a t  t he  
p i t u i t a r y - i n h i b i t i n g  a c t i v i t y  f rom t he  gametogen ic  s t ruc-  
tures ,  d e p a u p e r a t e s  f rom sexua l  s teroids,  seems to ac t  
chief ly  on  follicle s t i m u l a t i n g  h o r m o n e  (FSH) .  Such  
a c t i v i t y  seemed to be  t he r m o l ab i l e  (at  > 90 ~ for  10 rain) 
a n d  des t royed  b y  t h e  D N A s e  n ;  i t  seemed to  pers i s t  
p rac t i ca l ly  u n a l t e r e d  even  in ex t r ac t s  dep r ived  of a n y  
d e t e c t a b l e  effect  of androgen ic  or es t rogenic  type .  

Owing  to t he  h i g h  nuc leo t ide  c o n t e n t  of t h e  r aw m a t e -  
r im a n d  the  a c t i v i t y  of the  nucleases,  we dec ided  pre-  
l i m i n a r i l y  to  d i rec t  our  research  t ow ar ds  t he  ident i f i -  
c a t i o n  of subs t ances  of t h i s  type ,  as possible  r e sponsab le  
for t he  p i t u i t a r y  inh ib i t ion .  

The  bov ine  n e m a s p e r m  h o m o g e n a t e  was u l t r a f i l t r a t e d  
t h r o u g h  an  SM 12136 m e m b r a n e  (Membranf i l t e r ,  GSt-  

Gonadal Origin 

t ingen) ,  po ros i ty  < 0.005 V, a n d  f r a c t i o n a t e d  on  D E A E -  
cellulose (Figure).  The  f rac t ions  were  g rouped  as OA 
a n d  OB, 1, 2, 3 and  4. C h r o m a t o g r a p h i e s  on  a t h i n  l aye r  
of cellulose G (so lvent  s y s t e m :  n - b u t a n o l ,  acetone,  acet ic  
acid,  a m m o n i a  w a t e r  5%,  wate r ,  9 : 3 : 2 : 2 : 4 )  showed  
n i n h y d r i n - p o s i t i v e  s u b s t a n c e s  in f r ac t ions  OA, OB, 1 and  
2; in  f r ac t ions  3 and  4 n i n h y d r i n - p o s i t i v e  c o m p o u n d s  
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Ion exchange of deproteinized houlogenate on DEAE-cellulose, equilibrated with buffer acetic acid-anmlonimn acetate 0.005M; 
pH = 5. Column of 2 • 30 (h) cm; 40 ml of ultrafiltrate diluted to 80 1111 with distilled water (_~_ 400 O.D. UV); flow rate 30 ml/h, 
fractions of 5ml; linear gradient with ammonium acetate 0.5M. In ordinate: UV-absorption. 

Fraction Compound No. of Weight of Inhibition % 
adminis- para- ovaries (P) 
tered biotic mg % g 
(~xg) rats body-weight 

4- S.E. 

Controls 10 103.8 4- 3.3 
OA 127 10 84.4 4- 5.5 19 
OB 642 11 82.3 4- 3.3 21 (0.001 < P < 0.01) 
1 286 9 98.1 ~ 1.7 5 
2 123 10 70.8 • 9.1 32 (0.01 < P < 0.02) 
3 106 10 101.9 =L 4.7 2 
4 131 10 87.4 4- 3.1 16 

Pituitary-inhibiting activity of the fractions obtained by chro- 
matography on DEAE-cellulose, in the celomatic parabiosis test, 
according to SmPLEY: 

were lacking. In  all the  f ract ions  there  were spots  w i th  
absorp t ion  a t  254 nm,  p robab ly  of nucleosidic (OA, OB) 
and nucleot id ic  (1, 2, 3 and  4) nature .  Since it is e lu ted 
in a m m o n i u m  ace ta te  be tween  0.19 and  0.22M, f rac t ion  
2 migh t  be r ich ill dinucleot ides.  

Dry -we igh t  and  phosphorus  con ten t s  (according to 
GOODWlN 6) are:  OA, 10.9 rag, 42 Fg of phosphorus ;  OB, 
55rag,  36 [~g; 1, 24rag,  92 [~g; 2, 10rag,  1,875 vtg; 3, 
9 rag, 938 ~tg; 4, 11.2 rag, 33 ~tg. 

Inh ib i t i on - t e s t  has  been  carr ied ou t  on the  ch romato -  
graphica l ly  isolated fract ions,  p r e sumab ly  cor responding  
to  en r i chmen t  ill nucleosides and  pep t ides  (OA, OB), 
mono-(1),  di-(2), tri-(3) and  te t ra -nuc leo t ides  (4). 

I nh ib i t o ry  act iv i ty ,  eva lua ted  by  celomatic  parabios is  
method ,  using i m m a t u r e  Sprague Dawley  female ra ts  
and adul t  cas t ra te  females,  according to SHIPLEYT, seems 
to  be concen t r a t ed  chiefly in f rac t ion OB and  2 (Table). 

In  a fu r the r  group of exper iments ,  the  isolated frac- 
t ions  were admin i s t r a t ed  to t he  parabionts ,  a t  a to ta l  
dosage of 250 ~zg of d ry  subs tance  per  pair. U n d e r  these  
condit ions,  f rac t ion  OB showed the  s t ronges t  ac t iv i ty  
( - -40%) ,  while the  ac t iv i ty  of f ract ion 2 prac t ica l ly  
d isappeared ,  whereas,  a t  a lower dosage, th is  f rac t ion  
showed a s t rong  act iv i ty .  

Since in t he  2 groups of expe r imen t s  the re  is a remark-  
able difference in concen t ra t ion  (123-250 Fg for f rac t ion 
2; 642-250 [zg for f rac t ion OB), it  seems reasonable  to  
suppose tha t ,  in the  first  case, a direct  t roph ic  ac t iv i ty  
on the  t a rge t -o rgan  (ovaries) m a y  null ify the  indi rec t  
inh ib i t ion  of t he  t rophin ic  ac t iv i ty  a t  p i t u i t a ry  level. 
This p h e n o m e n o n  is f r equen t ly  observed in the  regula t ive  
act ion of the  p i tu i t a ry  feed-back mechanisms.  

I t  seems more  difficult  to explain  t he  reason for the  
inh ib i to ry  effect, which  seems to  increase in t he  OB 
fraction,  when  the  concen t ra t ion  is lowered to a t h i rd  
par t .  We  canno t  exclude an unmask ing  of the  di rect  
p i tu i t a ry  act ion when  the  general  t roph ic  ac t iv i ty  of the  
nucleosidic compounds  is lowered. A general  t roph ic  ac- 
t i v i t y  of those  subs tances  is a l ready known.  

In  order  to exclude a possible estrogenic ac t iv i ty  in 
the  f rac t ions  we have  t e s t ed  each f rac t ion wi th  the  
RUBIN tes t  s. All results  are ent i re ly  negat ive.  The 
es t rogenic  to ta l  ac t iv i ty  in any  f rac t ion seems to  be 
lower t h a n  0.03 Fg (as estrone) per  250 ~g of t e s t ed  
product .  

I n  regard  to t h e  androgenic  contents ,  we refer  to  our 
previous  observa t ion  5 and  recall  t h a t  the  concen t ra t ion  
of these  s teroids is very  low, and  in any  case lower t h a n  
the  th resho ld  of the  ac t iv i ty  on the  p i tu i t a ry  g land in 
the  t e s t  we use. While  t he  nucleot idic  con ten t s  of t h e  
ex t rac t s  seems to  be essent ial  for biological ac t iv i ty ,  we 
canno t  exclude t h a t  some pept id ic  molecules m a y  also 
act  as a necessary  c o m p l e m e n t  (as a ' t ac t ic  ca ta lys t '  ?). 
Fu r the rmore ,  some more recent  data ,  which  we have  
obta ined ,  seem to  stress the  biological meaning  of the  
late  compounds .  

Riassunto. L'at t iv i t& ipofiso-inibitr ice,  presente  negli 
e s t r a t t i  idrosolubil i  di  s t ru t tu re  gamet iche,  ~ apparsa  
concent rabi le  in frazioni  c romatogra f i camen te  cara t te -  
rizzabili,  di probabi le  na tu ra  dinucleotidica.  U n a  minor  
a t t iv i th  si ~ r i scon t ra ta  anche a livello di  frazioni pep t i -  
diche e nucleosidiche.  
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