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Discussion. Accord ing  to  t he  p r e s e n t  e x p e r i m e n t s  chlor-  
p r o m a z i n e  a n d  s t r u c t u r a l l y  r e l a t ed  c o m p o u n d s  cause  a 
sh i f t  of  e n d o g e n o u s  5 H T  f rom p la t e t e t s  i n t o  t h e  p l a sma .  
Th i s  c an  be  conc luded  f rom t h e  o b s e r v a t i o n  t h a t  in  
a n i m a l s  p r e t r e a t e d  w i t h  a m o n o a m i n e  ox idase  i n h i b i t o r  
a l m o s t  al l  t h e  5HT d i s a p p e a r i n g  f rom p la te l e t s  was  found  
in  t he  p l a sma .  T h e  i n c o m p l e t e  r ecove ry  of 5 H T  d i sappea r -  
ing f rom p la te le t s  of a n i m a l s  n o t  p r e t r e a t e d  w i t h  a mono-  
a m i n e  ox idase  i n h i b i t o r  is p r o b a b l y  due  to  pa r t i a l  oxy-  
d a t i o n  of 5HT.  

T h e  c h l o r p r o m a z i n e - i n d u c e d  decrease  of p l a t e l e t  5HT 
m i g h t  be  due  to  l i be ra t i on  of 5 H T  or, p rov ided  t h a t  t he  
5 H T  of p la t e l e t s  is in  a d y n a m i c  equ i l i b r ium w i t h  t he  5HT 
in  p l a sma ,  t o i n h i b i t i o n  of 5 H T  up t ake .  F r o m  e x p e r i m e n t s  
w i t h  i m i p r a m i n e  a n d  cocaine,  however ,  t h e  l a t t e r  possi-  
b i l i ty  seems unl ikely .  Thus ,  i m i p r a m i n e  (5 × 10 -7 M/1) 
i n h i b i t s  5 H T  u p t a k e  in c o n c e n t r a t i o n s  a b o u t  100 t i m e s  
lower  t h a n  c h l o r p r o m a z i n e  (3.5 x 10 -6 M/l)4; t h e  two  
d rugs  are,  however ,  a b o u t  equa l ly  ef fec t ive  in dec reas ing  
e n d o g e n o u s  5 H T  in p la te le t s .  F u r t h e r m o r e ,  coca ine  
(2.5 × 10 -5 5I]t) decreases  5 H T  u p t a k e  in a b o u t  t h e  s ame  
c o n c e n t r a t i o n  as c h l o r p r o m a z i n e 4 ;  coca ine  is, however ,  
less ef fec t ive  in lower ing  p l a t e l e t  5HT.  

T h e  m e c h a n i s m  b y  w h i c h  c h l o r p r o m a z i n e  causes  5 H T  
decrease  in  p la t e l e t s  is p r o b a b l y  d i f f e ren t  f rom t h a t  of 
rese rp ine .  Thus ,  w i t h i n  4 h reserp ine  r educed  t he  5 H T  of 
p la te le t s  b y  a m a x i m u m  of 50% on ly  x°, whereas  chlor-  
p r o m a z i n e  decreased  t h e  a m i n e  b y  760/0 . F u r t h e r m o r e ,  
c h l o r p r o m a z i n e  was able  to  cause  a n  a d d i t i o n a l  decrease  
of t h e  5 H T  a f t e r  r ese rp ine  h a d  exe r t ed  i ts  m a x i m a l  effect. 
I t  m a y  be  a s s u m e d  t h a t  r ese rp ine  impa i r s  ac t ive  t r a n s p o r t  
or s to rage  of 5 H T  a n d  t h a t  the re fo re  t h e  a m i n e  c o n t e n t  of 
p l a t e l e t s  decreases  w i t h  t h e  ve loc i ty  of pass ive  d i f fus ion  
of 5 H T  in to  t h e  p l a s m a  n .  I n  consequence ,  a n  e n h a n c e -  

m e n t  of t h e  r e se rp ine - induced  5 H T  decrease  b y  chlor-  
p r o m a z i n e  m i g h t  i nd i ca t e  acce le ra ted  d i f fus ion of 5 H T  
poss ib ly  due  to  inc reased  p e r m e a b i l i t y  of t he  m e m b r a n e  
of p la te le t s .  

I t  r e m a i n s  to  be  e luc ida t ed  w h e t h e r  c h l o r p r o m a z i n e  
a n d  r e l a t ed  c o m p o u n d s  h a v e  a s imi la r  ac t ion  in vivo a n d  
w h e t h e r  t h i s  effect  is r e l a t ed  to  t he  c h l o r p r o m a z i n e -  
i nduced  changes  of m o n o a m i n e  m e t a b o l i s m  obse rved  in  
t h e  b r a i n  i~* vivo xz,xa. 

Riassunlo. Cloropromaz ina ,  i m i p r a m i n a ,  c lo ropro t ixene  
e a m i t r i p t i l i n a  in vitro d imin i scono  la 5 - i d r o s s i t r i p t a m i n a  
(5HT) e n d o g e n a  nei  t r o m b o c i t i  di  coniglio e, pe r  q u ~ n t o  si 

vis to ,  a n c h e  in quel l i  u m a n i .  Nel  p l a s m a  di coniglio pre-  
t r a t t a t o  con i socarbossaz ide ,  in ib i to re  del la  m o n o - a m i n o -  
ossidasi ,  si osse rva  u n  co r r i sponden t e  a u m e n t o  di 5HT.  
Cocaina,  c¢-metil-dopa e t r i p t a m i n a  h a n n o  u n  e f fe t to  m e n o  
p r o n u n c i a t o  sul la  5 H T  delle p ias t r ine .  
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Photosynthesis in C u s c u t a  

T h e  genus  Cuscuta is c h a r a c t e r i s e d  b y  i ts  c o m p a r a t i v e  
lack of ch lo rophy l l  a n d  i ts  comple t e  dependence ,  a f t e r  t h e  
seedl ing s tage ,  on  a h o s t  p l a n t .  Some species such  as 
C. gronovii arc  greenish ,  b u t  do n o t  su rv ive  i n d e p e n d e n t l y  
t h o u g h  Lo01  succeeded  in g rowing  excised t ips  of C. cam- 
pestris for a pe r iod  of five m o n t h s  in  a n  o rgan ic  cu l tu re  
med ium.  The  presence  of ch lo rophy l l  in  Cuscuta has  been  
n o t e d  b y  m a n y  workers  n o t a b l y  TnoMsor¢ 2, MACKINNEY a, 
a n d  WALZEL 4. Howeve r ,  in  t h e  l i t e r a tu re ,  no  reference  to  
conc lus ive  ev idence  t h a t  dodde r s  fix c a r b o n  d iox ide  h a s  
been  found .  

I n  t h e  p r e s e n t  work  two  species  were  t e s t e d  for CO 2 
f ixa t ion ,  C. gronovii which  is g reen  m o t t l e d  w i t h  red,  a n d  
C. campestris Y u n c k e r  w h i c h  is o range-ye l low.  I n t o  each  
of s ix 250 ml  f lasks  was  p laced  1 g of f resh ly  h a r v e s t e d  
C. gronovii f i l amen t ,  1 g of C. campestris f i l amen t ,  a n d  one  
leaf  of Pelargonium sp. respec t ive ly .  (The P e l a r g o n i u m  
leaves  used va r i ed  b e t w e e n  0.3 a n d  0.35 g f resh weight . )  
I n  t h e  b o t t o m  of each  f lask was  p laced  a sma l l  d ish  con-  
t a i n i n g  4 ~t C 14C s o d i u m  b i c a r b o n a t e  so lu t ion  t o g e t h e r  
w i t h  suff ic ient  N a H C O  3 ca r r i e r  to  give a f ina l  a t m o s p h e r e  
of 2% CO 2 w i t h i n  t he  flask. T he  v o l u m e  of so lu t ion  in t he  
d i sh  was  0.3 ml.  To release t h e  CO2, 0.1 ml  s a t u r a t e d  ci t r ic  
acid so lu t ion  was added  b y  p i p e t t e  to  t h e  dishes,  a n d  t he  
f lasks  s t o p p e r e d  immed i a t e l y .  T he  f lasks  were  lef t  in  
b r i g h t  s u n l i g h t  for  per iods  r a n g i n g  f rom 15 m i n  to  4 h.  
Two  con t ro l s  were  se t  u p ;  one  f lask s imi la r  to  t h e  a b o v e  
was  le f t  in  t h e  d a r k  for 4 h,  whi le  a n o t h e r  f l ask  c o n t a i n i n g  
p l a n t  m a t e r i a l  previ(~usly boi led  for  5 m i n  was  exposed  to  
s u n l i g h t  for  4 h,  

A t  t he  end  of t h e  e x p e r i m e n t a l  periods,  t h e  Cuscuta a n d  
leaf  s amples  were s e p a r a t e l y  p laced  in 25 ml  of 90% 
e thano l ,  m a c e r a t e d  in a m o r t a r ,  a n d  t h e  e x t r a c t s  f i l tered.  
A few drops  of N a H C O  z so lu t ion ,  fol lowed b y  a s imi la r  
a m o u n t  of s a t u r a t e d  ci t r ic  acid so lu t ion  were  a d d e d  to  t h e  
f i l t r a t e  to  r e m o v e  a n y  t r aces  of r ad ioac t i ve  b i c a r b o n a t e  
c o n t a m i n a t i o n .  E a c h  e x t r a c t  was  e v a p o r a t e d  to  d rynes s  
a t  100°C a n d  t h e n  t a k e n  u p  in 1 ml  dis t i l led  wate r .  0.5 ml  
of th i s  e x t r a c t  was  e v a p o r a t e d  to  d rynes s  on  a p l a n c h e t t e  
a n d  a n a l y s e d  for r a d i o a c t i v i t y  on  a Geiger-Mii l ler  end-  
w i n d o w  coun te r .  T h e  re su l t s  a re  s h o w n  in t he  Table .  

Exposure time C. gronovii C. campestris Pelargonium 
to 14C0a leaf 

15 rain 124 160 340 
30 rain 200 263 508 
1 h 280 379 528 
2 h 567 468 1009 
3 h 811 604 2044 
4 h 1065 938 4218 
Control in dark 1~1 113 207 
Control 68 71 71 
(boiled material) 

Results given as counts per 5 min. Background: 63 counts/5 rain. 
Efficiency of counter: 1°,/o approximately. 
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4 GERTRAUD VV'ALZEL, Protoplasma 41, 260 (1952). 
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P r e v i o u s l y  in  t h i s  l a b o r a t o r y ,  e x p e r i m e n t s  s imi la r  to  
t h a t  desc r ibed  above ,  b u t  us ing  doub le  t h e  i so tope  con-  
c e n t r a t i o n  were  p e r f o r m e d  to  d e t e r m i n e  i n to  w h i c h  m e t a -  
bol i tes  t h e  14C h a d  b e e n  i nco rpo ra t ed .  I n  t he se  exper i -  
m e n t s  t h e  f i l t ra te ,  a f t e r  t h e  a d d i t i o n  of N a H C O  3 a n d  
c i t r ic  acid to  r e m o v e  b i ca i ' bona t e  c o n t a m i n a t i o n  was  e v a p -  
o r a t e d  a t  50°C u n d e r  r educed  pressure  to  a f inal  v o l u m e  
of a p p r o x i m a t e l y  0.5 ml.  10 ~1 a l iquo t s  of th i s  so lu t ion  
were  app l i ed  to  24 cm c i rcu la r  W h a t m a n  NO. 1 f i l te r  p a p e r  
a n d  c h r o m a t o g r a p h e d  h o r i z o n t a l l y  u s ing  n - b u t a n o l ,  pyr i -  
dine,  w a t e r  (3: 2: 1.5) as developer .  C h r o m a t o g r a m s  were  
also m a d e  s i m u l t a n e o u s l y  of a m i x t u r e  of k n o w n  a m o u n t s  
of glucose, f ructose ,  mal tose ,  a n d  sucrose.  Af te r  deve lop-  
m e n t  a n d  d r y i n g  t h e  f i l ter  p a p e r  was  p laced  on  a shee t  of 
' I n d u s t r e x  t y p e  D '  X - r a y  f i lm a n d  k e p t  in  t he  d a r k  a t  
4°C for  14 days .  The  f i l te r  p a p e r  was  t h e n  s p r ayed  w i t h  
n a p h t h o r e s o r c i n o l  to  r evea l  t h e  suga r  zones. On deve lop-  
m e n t  of t he  X - r a y  f i lm i t  was  found  t h a t  v i r t u a l l y  all t h e  

r a d i o a c t i v i t y  was  p r e s e n t  in  one  zone,  w h i c h  c o r r e s p o n d e d  
e x a c t l y  w i t h  t h e  sucrose  zone on  t h e  f i l te r  paper .  

F r o m  these  r e su l t s  i t  is conc luded  t h a t  CO2-f ixat ion in  
t h e  two  dodde r s  t e s t e d  is a p h o t o s y n t h e t i c  process ,  a n d  
t h a t  on  a f resh w e i g h t  basis ,  t h e  level  of p h o t o s y n t h e s i s  in  
C. gronovii a n d  C. campestris is s imi lar ,  a n d  e q u a l  to  a b o u t  
one  t e n t h  t he  level  in  Pelargonium leaves.  

Zusammen/assung. Die in  Cuscuta gronovii u n d  C. Cam- 
pestris bewiesene  P h o t o s y n t h e s e  i s t  in i h r e m  A u s m a s s  in 
be iden  A r t e n  g le ichwer t ig  u n d  be t r i ig t  ungef i ih r  e in  Zehn-  
te l  des jen igen  yon  Pe la rgon ium-Bl~ . t t e rn .  Als p h o t o s y n -  
t h e t i s c h e s  P r o d u k t  wird  in b e i d e n  P f l a n z e n  grSss ten te i l s  

Saccharose  fes tgeste l l t .  D. MAcLEoD 

Department o/ Applied Microbiology and Biology, Royal 
College o[ Science and Technology, Glasgow (Great Britain), 
July 18, 1961. 

Net  Transpor t  of Water  and Solutes  by an in vi tro 
Rat Intest inal  Preparat ion  

I t  is well  k n o w n  t h a t  t h r o u g h  t he  i n t e s t i n a l  wall ,  as well 
as t h r o u g h  o t h e r  a b s o r b i n g  ep i the l i a l  surfaces ,  w a t e r  c an  
be  t r a n s p o r t e d  f rom l u m e n  to serosa,  e i t he r  w i t h o u t  a n  
osmot ic  g r a d i e n t  1,2, as a g a i n s t  an  a c t i v i t y  g r a d i e n t  ~,a. 
Th i s  m o v e m e n t  of w a t e r  d e p e n d s  on  t h e  p resence  of 
glucose, t h a t  is to  say  on  t he  a v a i l a b i l i t y  of chemica l  
ene rgy  ~,3,4. 

The  n e t  t r a n s p o r t  of w a t e r  is cons ide red  b y  some 
a u t h o r s  1 a process  w h i c h  pass ive ly  follows t he  ac t ive  
t r a n s p o r t  of so lu tes ;  while,  on  t he  c o n t r a r y ,  some o t h e r s  
sugges t  a n  ac t ive  t r a n s f e r  p r e s u m a b l y  b y  a n  e l ec t rosmot ic  
m e c h a n i s m  ~,a. T h e  so lu t ion  w h i c h  crosses t he  i n t e s t i n a l  
wal l  is a n  i so ton ic  N a  so lu t ion  1,4 or  a more  d i lu t ed  N a  
so lu t ion ,  in  c o m p a r i s o n  w i t h  t h a t  p r e s e n t  in  t he  i n t e s t i n a l  
lu me n 2. 

T h e  re su l t s  he re  r e p o r t e d  (Table)  were  Ob ta ined  b y  
us ing  t h e  m e t h o d  desc r ibed  b y  SMVTH a n d  TAYLoRa; t h e  
pe r fus ing  so lu t ion  c i rcu la tes  on ly  in t h e  i n t e s t i n a l  lumen .  
D e t e r m i n a t i o n  of t h e  f reez ing  p o i n t  a n d  of N a  a n d  glucose 
c o n t e n t s  were ca r r i ed  o u t  o n  t h e  col lected f luids  and  o n  
c i r cu la t ing  solu t ions .  

F r o m  ou r  f ind ings  i t  a p p e a r s  t h a t ,  e i t h e r  b y  us ing  
i so tonic  c i r cu la t ing  so lu t ion ,  or  a n  h y p e r t o n i c  o n e  to  
w h i c h  Na2SO 4 h a s  b e e n  added ,  t h e  co l lec ted  f lu id  p r e sen t s  
in  e v e r y  case  a f reez ing  p o i n t  lower  t h a n  t h a t  of t h e  
c i r cu l a t i ng  f luid a t  t h e  e nd  of t h e  e x p e r i m e n t .  T h e  freez- 
ing  p o i n t s  c o m p u t e d  f rom N a  a n d  glucose  c o n t e n t s  a re  
a lways  h i g h e r  t h a n  t hose  e x p e r i m e n t a l l y  d e t e r m i n e d .  

U n d e r  o u r  e x p e r i m e n t a l  condi t ions ,  t h e  c o n c e n t r a t i o n  
g r a d i e n t  p r o d u c e d  b y  t h e  t r a n s p o r t  of so lu tes  can  exp l a in  
t h e  n e t  m o v e m e n t  of w a t e r  w i t h o u t  t he  necess i ty  of in-  

v o c a t i n g  a n  e l ec t rosmot ic  m e c h a n i s m  or  a STAVERMANN tl 
effect.  

Such  a g r a d i e n t  could  be p r e s e n t  also in vivo owing  to  a 
low effec t ive  b lood  flow in t h e  i n t e s t i n a l  vi l l i  because  of 
t he  c o u n t e r - c u r r e n t  flow in t h e  cap i l l a ry  loops s. 

S o d i u m  s u l p h a t e  p roduces  a r e d u c t i o n  of t he  t o t a l  
t r a n s p o r t e d  solutes,  p r e s u m a b l y  because  of d e h y d r a t i n g  
a n d  i m p e r m e a b i l i z i n g  effect  of t h e  sa l t  on  t h e  i n t e s t i n a l  
t issues.  

Riassunto. Vengono  r i p o r t a t i  i d a t i  o t t e n u t i  sul pas-  
saggio n e t t o  di a c q u a  e di so lu t i  a t t r a v e r s o  l ' i n t e s t i no  
isola to  di r a t t o ,  pe r fuso  con soluzione i so ton ica  o iper-  
t o n i c a  pe r  a g g i u n t a  di so l fa to  di sodio. ~: s t a t o  d e t e r m i n a t o  
a n c h e  il A cr ioscopico dei  l iquidi  raccol t i  e delle soluzioni  
di perfus ione .  D a  ques t i  d a t i  a p p a r e  che  il passaggio  di 
a c q u a  d i p e n d e  da l l ' i s t i tu i r s i  di  u n  g r a d i e n t e  di concen-  
t r az ione  pe r  il t r a s p o r t o  a t t i v o  di  so lu t i  nello s tesso senso.  

I1 so l fa to  di  sodio e se rc i t e r ebbe  sui  t e s su t i  i n t e s t ina l i  
u n a  az ione  i m p e r m e a b i l i z z a n t e ,  r i d u c e n d o  cost il t r a s p o r t o  
n e t t o  t o t a l e  di  solut i .  

S. R o s s I  a n d  V. CAPRARO 
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(Italy), July 27, 1961. 
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Small intestine of albino male rat (Wistar strain) weighing 250 g. Length of perfused intestine 30 cm starting from pylorus, fresh weight 
t.52 4- 0.08 g. Initial quantity of circulating solution 50 ml. Time of perfusion 1 h. Temperature of perfusing solution 38°C. The number of 

experiments for each group are 6-8. The mean values -4- S.E. are reported. 

Perfusing solution Trans- Trans- Na con- Trans- Glucose Total 
ported ported centration ported coneent, dis- 
solution Na in transp, glucose in transp, appeared 

solution solution glucose 
ml/h ~tE/h mE/1 y.M/h mM]l [zMlh" 

Freezing points (z/a00 ° C) of 
transported solution and freez- 
ing points difference between 
transported solution and final 
perfusing solution 

Krebs + glucose 3.33 -{- 0.34 520 :t: 50 147 4- 4.6 75.5 4- 12.2 27.4 4- 5.1 275 4- 17 -- 63.3 4- 0.6 
13.9 raM/1 -- 1.6± 0.4 
Krebs + glucose 1.404-0.27 2584-69 2214-7.5 25.34-6.4 18.24-4.4 234+33 --91.94-1.8 
13.9mM]l + Na~SO 4 50 mM/1 -- 3.5 4- 1.0 

Glucose of the initial pool not found in perfusing and collected fluids at the end of experiments, 


