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ratively lower t h a n  in poor  mot i l i ty  samples  which had  
196 mg/100 ml (S.E. i 11.8). The  dif ference in the  po- 
tassium values  of the  two groups  was found to be s ta t i -  
stically s ignif icant .  The Figure  shows the  d i s t r ibu t ion  (if 
semen samples  in the  two groups  according to the i r  potas-  
sium level. 

The obse rva t i on  t h a t  there  is a cons iderable  difference 
in po tass ium level of seminal  p l a sma  sepa ra t ed  from 
semen con ta in ing  s p e r m a t o z o a  of good and  poor  mot i l i ty  
is of significance. I t  has  been clearly d e m o n s t r a t e d  by 
many workers  (MARI)EN and  WERTHESFN 8, ROZIN 9, 
MAcLEoD a n d  FREUNI) 1°, a n d  SHETH a u d  I{AO 11) t h a t  
seminal p l a sma  exer t s  a ma rked  influence on the  mot i l i ty  
and me tabo l i sm  of an imal  and  h u m a n  semen.  Exper i -  
mental  data, p r e sen ted  here  indica te  t h a t  po t a s s ium is one 
of the  i m p o r t a n t  cons t i t uen t s  of seminal  p lasma which 
could inf luence the  mot i l i ty  of spermatozoa .  The obser-  
vations of CRAGLE and  SALISBURY l are of grea t  signifi- 
cance in the  c o n t e x t  of the  resul ts  r epor ted  here. They  ob- 
served t h a t  ep id idymal  secret ions  of the  bull exh ib i t ed  a 
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h igh value for po tass ium.  It  is known  t h a t  epi( t idymal  
s p e r m a t o z o a  were in a ' qu i scen t '  s tage  as c o mp a r e d  to 
e jacula ted  spe rmatozoa .  They  pos tu la ted  tha t ,  (in e jacu-  
lat ion,  tile high po tas s ium level of ep id idymal  secret | i ra 
gets  d i lu ted  wi th  sodium and calcium from o the r  secre- 
t ions  of the  accessory glands.  This  t hey  suppose  to over-  
come the  inh ib i to ry  effect  of po tass ium on the  mot i l i ty  of 
spe rma tozoa .  

WALES and  \VHtTE 2 found t h a t  ne i ther  m a g n e s i u m  nor 
calc ium e l imina ted  the  toxic  effect  of po tass ium.  A t t e m p t s  
are being made  in our l abora to ry  to s t u d y  in deta i l  the  
effect  of po tas s ium and o the r  meta l s  on spe rm mot i l i ty .  
The resul ts  will be repor ted  elsewhere 12 

l?dsumd. II est  connu que  la moti l i t6 et  le mdtal)ol isme 
(los spe rmes  de mammif6res  sl)ilt sons infhlence des ious 
inorgani(lues,  spdc ia lement  des rims (le t)otassium. Nous 
avons  6tu(li6 le contenu  de po tass ium dans  des dchant i l lons  
de personnes  fertiles e t  inferti les.  Nous avons  observ6 que 
les 6chant i lhms d(mt 30% de spermes  6 ta lent  mottles,  ont  
la t eneu r  de po tas s ium peu 61ev6e. Les rOsultats ind iquent  
que  le po tas s ium est un des c o n s t i t u a n t s  i m p o r t a n t s  du 
p lasma s6minaI et  qu ' i l  a une forte  infhlence stir la moti l i t6  
des spermes .  
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The Inf luence  of  S o d i u m  T r a n s p o r t  on  G l u c o s e  
T r a n s p o r t  by an in vi tro Intes t ina l  P r e p a r a t i o n  

I t  is well es tab l i shed  x,2 t h a t  glucose t r a n s p o r t  t h rough  
the in tes t ina l  wall is an act ive  process,  because glucose 
can be accumula t ed  in the  cells as well as in the  serosal 
med ium agains t  t he  concen t r a t i on  gradient .  Fu r th e r -  
more, sod ium ac t ive  t r a n s p o r t  appea r s  to  be necessary  for 
active sod ium t r a n s p o r t  a. 

i n  order  to inves t iga te  the  in te r re la t ions  exis t ing be- 
tween sod ium and  glucose t r anspor t ,  we have  per formed 
a series of expe r imen t s  on an in tes t ina l  in vilro prepara t ion .  
The isolated smal l  in tes t ine  of a lbino male ra t s  was per-  
fused wi th  i sosmot ic  Krebs -Hense l e i t  b i ca rbona t e  buffer  
solutions con ta in ing  d i f ferent  sod ium concen t r a t ions  and  
the ne t  sod ium t rans fe r  from the  mucosal  to the  serosal 
side, as well as the  to ta l  glucose d i sappea red  and the  
glucose t r a n s p o r t e d  to the  serosal  side, were de tc rmined .  

The m e t h o d  of perfus ing the  in tes t ine  is s imilar  to t h a t  
described by  SMYTH and  TAYLOR 4. In  order  to ma in ta in  
the same osmot ic  pressure  of t he  per fus ing  fluid and to 
d iminish  the  sod ium con ten t ,  NaCI was par t ia l ly  sub- 
s t i tu ted  by  isosmolar  a m o u n t s  of urea, mann i to l  or KCI. 

The resul ts  so far ob ta ined  are collected in the  Table.  
Sodium net  t r ans fe r  decreases  in the  same way as sodium 
concent ra t ion  in the  ou te r  solut ion (mucosal medium) ,  as 

was observed  by o t h e r  au tho r s  s,s. The rat io be tween 
transporte(1 sod ium an(l glucose th rough  the same in- 
tes t ine  in any  condi t ion  does not  subs tan t i a l ly  dev ia te  
from the  contro l  values. In the  expe r imen t s  in which urea 
or m a n n | t e l  were use(l, the  reduc t ion  in glucose t r a n s p o r t  
seems no t  to  bc due  to  a mim)r glucose concen t r a t i on  in 
the  epi thel ial  cells because  the  glucose ut i l isat ion remains  
a t  the  same level as in the  controls .  On the  o the r  hand ,  in 
the  expe r imen t s  in which NaCI was s u b s t i t u t e d  by KCI, 
the  glucose ut i l isa t ion as well as the  glucose transp(ir l  
(lecrease i n  the  same t ime as sod ium c()nceutrat ion.  
CRANE et al. 1 have repor ted  s imilar  restflts with regar(1 to 
sugars  accumula t ion  when  so(liunl was subs t i t u t ed  by pi)- 
tass ium.  Therefore  t he  resul ts  of CRANE et  al. on sugars  
accumula t ion  and  our  (tata on glucose uti l isati(m seem to 
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Small intestine of albino male rats (Wistar strain) weighing about 250 g. Length of perfused intestine 30 cm starting from pylorus, fresh weight 
1 .52~0 .08  g. hfit ial  q u a n t i t y  of c i rculat ing solution 50 nil. T ime  of perfusion 1 h. T e m p e r a t u r e  of per fus ingsolu t ion  38°C. Oxigenation with 

a m i x t u r e  of O 2 95% and  C(.)a 5%.  The  n u m b e r  of exper iments  (n) for each group  and the lnean values  q- S. F,. are  reported.  

I 'erfusing solution Transpor t ed  T ran sp o r t ed  T ran sp o r t ed  Transp .Na{E)  Glucose concen- 
solution Na glucose Transp.Gluc.(~l l)  t ra t ion in t ransp .  
ml/h ~l ';/h b~*I/h sol. m M ] l  

Tota l  
disappeared 
glucose a IxMI h 

Krebs + glucose 13,9 inM/l  11 = 8 

Krebs + glucose as above  NaC1 conten t  
reduced to 84 m M / l  and addi t ion of an 
i~osmolar q u a n t i t y  of urea  n = S 

Krebs + glucose as above  NaCI con ten t  
reduced to 54 mM/1 and addi t ion of an 
isosmolar  q u a n t i t y  of urea n : 7 

l,~rel)s glucose as above  NaCI reduced 
to 54 inal/l  and addi t ion of an isosmolar  
q u a n t i t y  of inamfitol  n = -1 

Krebs + glucose as above Na reduced to 
84 m E[I and addi t ion of an isomolar  
q u a n t i t y  of K n =: s 

Krebs + glucose as above Na reduced to 
54 m E / l  and  addi t ion of an isomolar  
q u a n t i t y  of K n = 8 

3.33 i 0.34 52O ~ 5O 75.5 ± 12.2 9.5 :J: 1'2.2 27.4 ± 5.l  275 i 17 

2.08 ~::: 0.22 290 -L :1o 21.1 ~c 2.(1 1.1.2 :+2 1.2 10.3 -}- o.8 :'1o9 Jr- 6.6 

O~.lt~ :}: O,25 14~.~ ~_ 19.~; a4.g ~ ~1,3 6,3 :~ 1.5 13.7 _~ 3.1 2:~2 -L 33 

1.56 ~ o.60 1()8 ~_ to 12,2 ~2 -1.9 13,1 :}:: 2.5 6.6 ~ 1.25 356 i -15 

1.46 ::~: 0.27 '2oo ~- 28 1'2.4 ~- 2.1 21.1 ::~ 6.3 g.71 ± tl.4 1.96 ~- 21.5 

o.67 :)= 0. to  ~;~.5 @ 7.4 "L4 J= o,4 7.:~ ~r o..9 5.3 ± o,5 133 ~= 12.6 

a Glucose of the  initial pool not recovered  in perfusing and collected fluids at  the end of exper iments .  

be due  to  t h e  in f luence  of t he  increase  in p o t a s s i u m  con-  
c e n t r a t i o n  r a t h e r  t h a n  to  a decrease  in sod ium.  

In  conc lus ion  i t  c a n  be  supposed  t h a t  sod ium t r a n s p o r t  
is necessa ry  chief ly  for t he  ex t ru s ion  of glucose f rom the  
cells in  t h e  serosal  m ed i um .  T he  necess i ty  of s o d i u m  
t r a n s f e r  for t h i s  las t  s t ep  of glucose t r a n s p o r t  seems  no t  to  
o r ig ina te  f rom the  r e s t r i c t ion  of t he  vo lume  of t r a n s p o r t e d  
water .  In  effect  w a t e r  t r a n s p o r t  does  no t  decrease  to t he  
s ame  e x t e n t  as sod ium,  especial ly  in t h e  e x p e r i m e n t s  in 
which  u r ea  is e m p l o y e d  as  s u b s t i t u e n t ,  a n d  t h e  glucose 
c o n c e n t r a t i o n  in t he  t r a n s p o r t e d  f luids falls below the  
level  p r e s e n t  in t h e  controls .  The re  is t h u s  same  ev idence  
for a d m i t t i n g  t h a t  t h e  e x t r u s i o n  of glucose f rom t h e  cells 
is d e t e r m i n e d  b y  a m e c h a n i s m  more  c o m p l i c a t e d  t h a n  a 
s imple  phys ica l  diffusion.  

Riassunto. Vengono  r i p o r t a t i  i da t i  o t t e n u t i  sut t raspor to  
di  sodio e di glucosio a t t r a v e r s o  l ' i n t e s t i no  isola to  di  rat to,  
per fuso  con soluzioni  i so ton iche  a d iverso  c o n t e n u t o  di 
sodio. Da  ques t i  da t i  a p p a r e  che non  solo il t r a s p o r t o  di 
sodio  d ipende  da l l a  c o n c e n t r a z i o n e  di sodio nel  liquido 
mucosale ,  m a  a n c h e  il t r a s p o r t o  di  glucosio.  Si p rospe t t a  
l ' ipotesi ,  inol t re ,  che il passaggio  di sodio da l la  mucosa  alla 
s ierosa sia necessar io  s o p r a t u t t o  pe r  il t r a s f e r i m e n t o  del 
glucosio dal le  cel lule aI l iquido serosale.  
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Istituto di Fisiologia ~,enerale dell'Universith di Milano 
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Der iva te  des  6, 1 l - D i h y d r o d i b e n z  (b, e ) t h i e p i n s ,  
e ine  neue  Gruppe  y o n  p s y c h o t r o p e n  S u b s t a n z e n  ~ 

Als F o r t s e t z u n g  unse re r  v o r h e r i g e n  A r b e i t e n  in den  
G r u p p e n  de r  Neuro-  u n d  P s y c h o p h a r m a k a ,  de ren  S t r u k -  
t u r  d u r c h  das  V o r h a n d e n s e i n  eines t r i cyc l i schen  Sys t ems  
m i t  e inem s iebengl iedr igen  Mi t t e l r i ng  c h a r a k t e r i s i e r t  is t  ~, 
g ingen  wir  vor  fas t  zwei J a h r e n  zur  s y s t e m a t i s c h e n  Be- 
a r b e i t u n g  der  6, l l - D i h y d r o d i b e n z  (b,e) t h i e p i n d e r i v a t e  
fiber. Dieses he te rocyc l i sche  S y s t e m  w ar  bis in neues te  
Zei t  u n b e k a n n t .  E r s t  a m  A n f a n g  dieses J a h r e s  p u b l i z i e r t e n  
STACH und  SPINGLER 8 eine kurze  Mi t te i lung ,  in de r  sie 
die l ) a r s t e l l ung  des 6, 1 1 - D i h y d r o d i b e n z ( b , e ) t h i e p i n - I  1- 
ons  (I, R l -- R 2 .... H) u n d  se iner  2-Methyl -  und  2-Chlor-  
d e r i v a t e  d u r c h  Ringsch luss  de r  e n t s p r e c h e n d e n  o - (Phenyl -  
m e r c a p t o m e t h y l ) b e n z o e s S m r e n  ( I I I )  m i t  P o l y p h o s p h o r -  
s~ture e r w g h n e n  und  zugleich die M6gl ichke i t  de r  we i t e r en  
s y n t h e t i s c h e n  A u s w e r t u n g  dieser  K e t o n e  a n d e u t e n .  Diese 

Arbe i t  v e r a n l a s s t e  uns  zur  vor l / iuf igen Mi t t e i lung  unse- 
rer  b i she r igen  Ergebn i s se  in der  vo r l i egenden  Form, 
obwoh l  unsere  E x p e r i m e n t e  noch  n i c h t  ganz  abgeschlos- 
sen s ind.  

Unse re  e x p e r i m e n t e l l e n  B e m i i h u n g e n  konzen t r i e r t en  
sich in e r s te r  Re ihe  auch  auf  das  K e t o n  I (R 1 = R" = H), 
das  wir  zue r s t  in n iedr ige r  Ausbeu te ,  y o n  de r  S-Benzyl- 
thiosalicyls~iure (II)  ~ ausgehend ,  e rh ie l ten ,  und  zwar 
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im l ) ruck (1962). 

'-' M. PROTlVA et al., Exper .  1: L 291 (I.957); Coll. Czeehoslov. Chem. 
Communs .  23, 1330, P.)41 (1958); 24, 207, 3955 (1959); J .  Med. 
Pha rm.  Chem. 4, 41 I ( t961);  ( 'eskoslov.  fa rm.  10,459, 5o6 (1961}; 
11, 3 (1962). 

a K. STACH und H. SelNC*LER, Angew.  Chem. 74, 31 (1962). 
4 H. APITZSCH, Ber. d tsch,  chem.  Ges. 4t;, 3102 (1913). 


