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essent ial  for the  communica t ion  of discrete  chemical  
messages  and the  evo lu t ionary  mechan i sms  which  are 
responsible  for these  p h e n o m e n a  are cur ren t ly  und e rw ay  
and  wilt be  t h e  basis  of subsequen t  repor ts .  

In  order  to  app ly  these  resul ts  to  survey  and  de tec t ion  
of the  oak leaf roller infes ta t ions  or to  the  eventua l  
control  of th is  pest ,  a m ix tu r e  of several  isomers migh t  
prove  to be essential .  In  any  case, i t  is ev iden t  t h a t  sexual 
communica t ion  in the  oak teat roller  and pe rhaps  o the r  
insect  species is exceedingly  complex  and p resen t s  an 
in teres t ing  chal lenge in th is  area of science 1L 

Zusammen/assung. Die Iriiher als Bes tand te i l e  der  von 
A b d o m i n a l e x t r a k t e n  des weibl ichen Eichenbla t t ro l le rs ,  
Archips semi/eranus Walker ,  fes tges te l l ten  21 I someren  
yon  Te t r adeceny l -Ace ta t  wurden  T i t  der  E l ek t roan tenno-  
grain- (EAG) und  der  Fa l lenfang-Methode  auf ihre 
W i rk u n g  bet  Mgnnchen  yon A. semi/eranus gepriift .  
W~thrend alle 21 I somere  sich als EAG-ak t iv  erwiesen, 
v e r m o c h t e n  nur  17 M~tnnchen anzulocken.  AktivitS.ts- 
vergleiche der  I someren  haben  gezeigt,  dass  zwischen den 
Resu l t a t en  der  be iden  Tes t -Methoden  nur  eine geringe 
Beziehung exist ier t .  
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Effect of Spermine on ~ n y l  Cyclase Activity,of Spermatozoa 

The presence  of large quant i t i es  of spermine  (2-15 raM) 
in h u m a n  seminal  p la sma  has  been repor ted  ~-a. However ,  
the  role of po lyamine ,  if any, in spermatozoa l  mot i l i ty  
and  me tabo l i sm  still r emains  problemat ica l .  TABOR and  
ROSENTHAL 4 have  repor ted  t h a t  add i t ion  of h igh con- 
cen t ra t ion  of spermine  to spe rma tozoa  ob ta ined  f rom 
the  vas deferens  of mice, rats,  guinea-pigs and  rabbi t ,  
p roduced  an unusual  h y p e r a c t i v i t y  charac te r ized  by  
rap id  v ibra t ions  w i thou t  forward  mot ion .  However ,  the  
specif ic i ty  of the  effects of spermine  on spe rm cell 
m o v e m e n t  still  r emains  to  be clearly unders tood .  

Recent ly ,  we have  repor ted  t h a t  mal tase  ac t iv i ty  of 
h u m a n  seminal  p la sma  increased on add i t ion  of spermine  
(up to  3 raM)5. Fur the r ,  i t  was  observed t h a t  spermine  
decreased the  u t i l iza t ion  of fructose by spermatozoa .  
Studies  carr ied out  by  GARBERS, FIRST and LARDY 6 have  
d e m o n s t r a t e d  t h a t  mot i l i ty  can  be induced and prolonged 
in spe rma tozoa  of several  m a m m a l i a n  species, by  cyclic 
nncleot ides.  The  purpose  of the  p resen t  inves t iga t ion  was 
to s tudy  whe the r  po lyamines-spermine ,  spermid ine  and  
put resc ine  would affect  the  spe rma tozoa  adenyl  cyclase 
ac t iv i ty  and consequen t ly  spe rm moti l i ty .  

Activation of adenylate cyclase of human spermatozoa by spermine 
expressed in terms of cyclic AMP produced (pmoles/mg sperm 
protein/10 min) 

Concentration 
of spermine 
(raM) 

Semen samples from fertile donors 

A B C D E F G H 

38 165 20 13 16 49 134 75 
2.9 38 185 38 48 22 78 140 
7.6 105 195 53 57 29 71 ~ 222 

13.4 130 215 ~ 127 �9 88 174 258 

a As the determinations were carried out in duplicate and at 3 levels 
of added spermine, some semen samples did not have sufficient 
number of spermatozoa for the test to be carried at all dose levels. 

(3H) adenosine  3"-5'-cyclic m o n o p h o s p h a t e  (specific ac- 
t iv i ty .  20-30 Ci/mM) was purchased  f rom Radiochemica l  
Centre  (Amersham,  England) .  Spermine  t e t r ahydroch lo -  
r ide was ob ta ined  f rom Sigma Chemical  Co. (USA). 
Semen samples  were ob ta ined  f rom 8 ferfiIe donors  
(samples A to H men t ioned  in the  Table). Af te r  lique- 
fact ion of the  semen samples,  t he  seminal  p la sma  was 
separa ted  f rom spe rmatozoa  by  centr i fuging the  semen at  
800 g for 30 T in .  Seminal  p la sma  was dra ined off and  
spernls  were washed  wi th  3 ml  of Tris-HC1 buffer, 
cent r i fuged and  resuspended  in t he  buffer. P ro te in  
con ten t  of spe rm suspension was de te rmined  according 
to t he  m e t h o d  as descr ibed by  LowRY et al. 7. 

De t e rmina t i on  of adenyl  cyctase ac t iv i ty  was  carr ied 
out  as follows. The incuba t ion  mix tu re  con ta ined  spe rm 
(adjus ted to  mg of spe rm protein)  Suspended in 0.04 M 
Tris HC1 buffer  (pH 7.1), 0.033 M MgSO4., 10 m M  
theophyl l ine ,  1 m M  adenosine  t r iphospha te ,  and different  
concen t ra t ions  of spermine  as indica ted  in t he  Table.  
The to ta l  vo lume of the  reac t ion  mix tu re  was 0.4 ml  and  
the  incuba t ion  was carr ied out  a t  37~ for 10 mill. The 
cAMP was assayed by  the  compe t i t ive  b inding  assay as 
descr ibed by  TSANG et al .S using bovine  adrenocoreical  
receptor  protein .  All the  de t e rmina t ions  were  carried ou t  
in duplicates.  
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Resul ts ,  as can  be obse rved  in t he  Table ,  i nd i ca t e  t h a t  
basa l  cyclic A M P  levels v a r y  be t w een  16 to 165 p m o l e s / m g  
spe rm prote in .  These  v a r i a t i o n s  in cyclic A M P  levels are 
c o m p a r a b l e  to  those  obse rved  b y  GRAY, HARDMAN, 
HAMMER, H o o s  a n d  SUTHERLAND 9. Fur the r ,  our  s tud ies  
d e m o n s t r a t e  t h a t  spe rm c A M P  levels increased  several  fold 
on add i t i on  of spe rmine  (2.9 m M  to 13.4 mM) .  The  
resul t s  p re sen ted  c lear ly  d e m o n s t r a t e  t h a t  t he  phys io-  
logical c o n c e n t r a t i o n  of spe rmine  enhances  t h e  cAMP 
levels cons iderably .  GARBERS, FIRST and  LARDY s and  
HicKs  et  al. 1~ h a v e  observed  t h a t  cyclic nuc leo t ides  
regu la te  spe rma tozoa l  naot i l i ty  a n d  me tabo l i sm.  They  
have  also shown  t h a t  c A M P  increase  t he  ox ida t i on  of 
lac ta te ,  succ ina te  a n d  c i t r a t e  b y  h u m a n  spermatozoa .  
Fu r the r ,  t he  increase in ox ida t i on  m e t a b o l i s m  resu l ted  in 
increased spe rma t ozoa l  m o t i l i t y  11. TASH and  MANN 13 
h a v e  shown  t h a t  c o n c e n t r a t i o n  of c A M P  in s p e r m a t o z o a  
represen t s  a ve ry  accura te  and  sens i t ive  ind ica to r  of spe rm 
ac t iv i ty .  Accord ing  to our  f indings,  polyanaine  can  ac t iv-  
a te  c A M P  levels of spe rma tozoa  wh ich  p rov ides  t he  bas is  
for t he  o b s e r v a t i o n  of TABOR a n d  TABOR3, who  r epo r t ed  
a c t i v a t i o n  of spe rma t ozoa l  mot i l i ty .  

Presence  of p o l y a m i n e s  and  enzymes  invo lved  in 
po lyamine  b io syn thes i s -o rn i th ine  deca rboxy lase  in h u m a n  
cervical  m u c u s  h a v e  been  de tec ted  b y  us (unpub l i shed  
observa t ion) .  RUSSELL e t  al. aa h a v e  r epo r t ed  the  presence  
of o rn i t h ine  deca rboxy lase  a c t i v i t y  in  t he  r a t  u terus .  
Fu r the r ,  these  workers  h a v e  shown t h a t  t he  e n z y m e  level  

increases on a d m i n i s t r a t i o n  of estradiol .  I f  h u m a n  sper-  
m a t o z o a  undergo  capac i t a t ion ,  as do t he  s p e r m a t o z o a  of 
hams te r ,  r a b b i t  etc., t h e n  p o l y a m i n e s  p re sen t  in  t he  
female  gen i ta l  t r a c t  would  h a v e  a n  i m p o r t a n t  role to  p l a y  
in spe rm capac i t a t ion ,  b y  increas ing  the  spe rma tozoa l  
c A M P  levels. The  m e c h a n i s m  b y  wh ich  p o l y a m i n e  act i -  
va t e s  a d e n y l  cyclase r e amins  to be  e luc ida ted .  

Zusammenfassung. Zus~Ltze phys io log ischer  Spermin-  
k o n z e n t r a t i o n e n  (2-14 raM)  zu mensch l i chen  Spernaien- 
suspens ionen  bewi rken  eine S te ige rung  der  Adenylcyc lase-  
Ak t iv i t~ t ,  wie sie d u r c h  die v e r m e h r t e  B i l dung  yon  c A M P  
aus  A T P  angeze ig t  wird. 
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Cerebra l  U p t a k e  of N o r a d r e n a l i n e  in v i tro;  O c c u r e n c e  of  Di f ferent  U p t a k e  S y s t e m s  and  
Effect  of Part ia l  E x t e r n a l  S o d i u m  S u b s t i t u t i o n  

Exogenous  n o r a d r e n a l i n e  (NA) is ac t ive ly  a c c u m u I a t e d  
in to  cerebra l  cor tex  slices aga ins t  a c o n c e n t r a t i o n  
g r ad i en t  1, 3. N A  is i n a c t i v a t e d  b y  r e -up t ake  in to  t he  pre-  
synap t i c  end ings  a f t e r  i ts  release Irons synapses .  SNYDER 
et  al. a h a v e  s tud ied  N A  a c c u m u l a t i o n  b y  d i f fe ren t  b r a i n  
s t ruc tu re s  i n c u b a t e d  in o x y g e n a t e d  physio logica l  media .  
T h e y  found  t h a t  t he re  was on ly  a single N A  u p t a k e  
s y s t e m  w i t h  d i f fe rent  k ine t i c  p a r a m e t e r s  for d i f fe rent  
s t ruc tures ,  excep t  in  t he  case of the  ce rebe l lum wh ich  did  
no t  show s a t u r a b l e  a c c u m u l a t i o n  s. 

Cerebra l  t i ssue  h a v e  d i f fe ren t  aff ini t ies  for t he  u p t a k e  
of d o p a m i n e  4, se ro ton in  ~, y - a m i n o b u t y r i c  acid ~ and  
chol ine  ~. W e  h a v e  s tud ied  N A  t r a n s p o r t  in  cerebra l  cor tex  
slices w i t h  a larger  r ange  of concen t r a t i ons  t h a n  those  
used b y  SNVDER et  al. ~. 
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Fig. 1. Kinet ics  of the accumula t ion  of DL-SH-NA at  a concent ra t ion  
of 0.2 I~M/1 a t  37 ~ in a normal  Xrebs Ringer  medium.  Each  point  
is the mean  of 10 slices, wi th  the ver t ica l  bars  represent ing  one 
s t andard  deviat ion.  

We also s tud ied  t he  effects of Na+ def ic ien t  m e d i u m  
on N A  cerebra l  t r a n s p o r t  as t h e  u p t a k e  of these  o the r  
c o m p o u n d s  is d e p e n d e n t  u p o n  t he  c o n c e n t r a t i o n  of ions in  
t he  m e d i u m  s. 

Experimental procedure. Male W i s t a r  rats ,  weighing  
200-250 g were used. The  p r e p a r a t i o n  and  i n c u b a t i o n  of 
t he  cerebra l  slices were car r ied  ou t  as descr ibed previ -  
ouslyg, 10. Slices (60-70 nag) were p r e - i n c u b a t e d  for 30 nain 
in K r e b s - R i n g e r  b i c a r b o n a t e  sal ine wh ich  was also used for 
i n c u b a t i o n ;  i t  h ad  the  fol lowing composi t ion ,  (raM), 
NaC1, 124; KC1, 5; KH2PO 4, 1.24, MgSO4, 1.3; CaC13, 2.8; 
N a H C O  3, 26; glucose, 10; t he  p H  was k e p t  a t  7.4 b y  
c o n t i n u o u s  s a t u r a t i o n  w i t h  95% 02:  5% CO9 mix tu re .  
W h e n  Na+ def ic ien t  so lut ions  were used, t he  NaC1 and  
N a H C O  S were replaced b y  chol ine  c h l o r y d r a t e  a n d  
chol ine  b i ca rbona t e ,  r e spec t ive ly  (Sigma Co., St. Louis,  
USA).  
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