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b e r g a p t e n  a lways  p e r  1 mi l l ion  cells. (Af ter  a p p r o x i m a t e l y  
1 m o n t h  a few mice  died,  h a v i n g  deve loped  o n l y  sol id 
tumors . )  

O n  t h e  c o n t r a r y ,  mice  t r e a t e d  w i t h  cel l  su spens ions  
i r r a d i a t e d  in t h e  p resence  of s l i gh t ly  l a rge r  a m o u n t s  of 
f u r o c o u m a r i n s  d id  n o t  deve lop  t u m o r s  a n d  a p p e a r e d  to  
be  in n o r m a l  hea l th .  

W e  h a v e  a sce r t a ined  t h a t  t he  cell suspens ions  c o n t a i n e d  
t h e  s ame  n u m b e r  of cells p r io r  to  a n d  fol lowing i r r a d i a t i o n  
in  t h e  p resence  of f u rocoumar in s .  I r r a d i a t e d  cells, W r i g h t  
s t a i n e d  a n d  mic roscop ica l ly  obse rved ,  h a d  a m o r p h o -  
logical  a spec t  i den t i ca l  to  t h a t  of n o r m a l  t u m o r  cells. 

I n  t h i s  in  v i t r o  a n t i - t u m o r  effect,  as  wel l  as  in  sk in-  
p h o t o s e n s i t i z a t i o n ,  p so ra l en  is more  a c t i v e  t h a n  x a n t h o -  
tox in ,  whi le  x a n t h o t o x i n  is m o r e  a c t i v e  t h a n  b e r g a p t e n .  

W e  reca l l  he re  t h a t  BELLXN, MOHOS a n d  OSYER n 
o b t a i n e d  i n a c t i v a t i o n  of a wide  v a r i e t y  of t u m o r  cells b y  
i r r a d i a t i n g  t h e m  in  t h e  p resence  of seve ra l  dyes  used as  
sensi t izers .  

T h i s  p h o t o d y n a m i c  effect  m a y  be  i n t e r p r e t e d  as caused  
b y  a p h o t o o x y d a t i v e  reac t ion .  I n  our  case, on  t h e  
c o n t r a r y ,  we k n o w  t h a t  o x y g e n  is n o t  invo lved ,  a n d  we 
m u s t  a t t r i b u t e  t h e  d i s a p p e a r a n c e  of t he  t u m o r - p r o d u c i n g  

c a p a c i t y  n o w  o b s e r v e d  to  t h e  s a m e  m e c h a n i s m  t h a t  we 
h a v e  sugges t ed  for  t h e  e x p l a n a t i o n  of t h e  o t h e r  p h o t o -  
s ens i t i z ing  effects  of I u r o c o u m a r i n s l ° ;  t h a t  is, t o  t he  
p h o t o c h e m i c a l  l inkage  of t h e  f u r o c o u m a r i n s  to  D N A  1~. 

Riassunto. I1 l iquido asci t ico  del  t u m o r e  di  Ehr l i ch ,  
i r r a d i a t o  a 3655 A in  p r e s e n z a  di f u r o c u m a r i n e  (doto- 
sens ib i l i zza t r ic i  cutanee~) e ciog di pso ra lene  o x a n t o -  
t o x i n a  o b e r g a p t e n e ,  pe rde  la  c a p a c i t k  di t r a s m e t t e r e  il 
t u m o r e  ne l  topo.  
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Potentiation of Sympathet ic  Effects by a N e w  
Diphenylpropylamtne Derivative 1 

The  classical  p h a r m a c o l o g i c a l  tool  for  i n d u c i n g  super -  
s e n s i t i v i t y  in  c a t e c h o l a m i n e s  is t h e  a d m i n i s t r a t i o n  of 
cocaine,  w h i c h  is a local  a n a e s t h e t i c  a n d  h a s  m a r k e d  
c e n t r a l  n e r v o u s  s y s t e m  e x c i t a t o r y  ac t ion ,  too.  I n  t h i s  
l a b o r a t o r y  a n e w  c o m p o u n d  h a s  r e c e n t l y  b e e n  f o u n d  i n  
t h e  course  of  a de t a i l ed  r e sea rch  p r o g r a m m e  o n  d i p h e n y l -  
a lky l  d e r i v a t i v e s  w h i c h  p o t e n t i a t e s  t h e  effects  of a d r e n a l i n  
a n d  n o r a d r e n a l i n  l ike coca ine  b u t  is devo id  of o t h e r  p h a r -  
macolog ica l  ac t ions  of t h e  l a t t e r .  T h i s  c o m p o u n d  is 1, 1- 
bis-(4-amino-phenyl)-propyl-(3)-amine, to  be  re fe r red  to  
f u r t h e r  as T K I 7 4 .  

T K 1 7 4  increases  t h e  effects  of exogenous  ca techo l -  
a m i n e s  as wel l  as t h a t  of t h e  t r a n s m i t t e r  s u b s t a n c e  
l i b e r a t e d  b y  s y m p a t h e t i c  n e r v e  s t i m u l a t i o n .  T h e  f o r m e r  
was  d e m o n s t r a t e d  i n  sp ina l  c a t  a n d  gu inea -p ig  i so la t ed  

vas  deferens  p r e p a r a t i o n s .  P ressor  responses  to  i.v. ad -  
m i n i s t e r e d  c a t e c h o l a m i n e s  r ecorded  b y  m e a n s  of a mer -  
c u r y  m a n o m e t e r  o n  a s m o k e d  d r u m  are  t a b u l a t e d  in 
T a b l e  I .  Some  of t h e  sp ina l  c a t  p r e p a r a t i o n s  used  (not  
i nc luded  in  T a b l e  I)  h a d  b e e n  s u b j e c t e d  to  b i l a t e r a l  
a d r e n a l e c t o m y  p r i o r  to  Mood p re s su re  recordings .  T h e  
e n h a n c i n g  in f luence  of  2.5 m g / k g  of  T K 1 7 4  on  t h e  p ressor  
a c t i o n  of c a t e c h o l a m i n e s  was  p r e sen t ,  u n a l t e r e d  in  t he se  
c i r cums tances ,  too.  Thus ,  t h e  a d r e n M  g l a n d s  p l a y  no  im-  
p o r t a n t  role  in  t h i s  effect.  T h e  v iew of a p e r i p h e r a l  a c t i o n  
of T K  174 is f u r t h e r  c o n f i r m e d  b y  t h e  resu l t s  o b t a i n e d  on  
t h e  i so la t ed  va s  deferens ,  where  T K 1 7 4  p o t e n t i a t e d  t he  
effect  of n o r a d r e n a l i n  (TaMe I I )  j u s t  as in  v ivo .  I t s  ac- 
t i v i t y  is super io r  to  t h a t  of cocaine.  

t A detailed report will be published in the journal 'Drug Research' 
('Arzneimittelforschung'). 

Table I. The influence of TK 174 on pressor responses to various drugs 

Preparation Dose of Pressor 
used TK174 substance 

mglkg 

Dose]kg No. of 
experiments 

Pressor responses a recorded 
Before After 
i.v. injection of TK174 

Spinal 
cat 

Narcotised 
rat 

2.5 Adrenalin 

2.5 Noradrenalin 

2.5 Vasopressin 

0.5 Tyramine 

0.25 ~g 5 
0.5 /~g 5 

0.25/~g 5 
0.5 /zg 5 

0.4 IU 8 
9 

0.1 mg 5 
0.2 mg 6 

24.1 4- 4.5 
39.4 4- 7.0 

43.0 4- 7.4 
62.4 ± 11.5 

46.1 ± 6.1 

23.2 4- 3.5 
31.3 4- 4.7 

56.8 4- 7.4 
86.4 -t- 8.6 

85.2 4- 12.3 
105.8 4- 10.4 

56.8 =h .6.9 

6.0 4- 1.7 
17.8 4- 4.0 

a in mm Hg; mean values ::~ S.E. 
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The  ef fec t  of T K  174 on  s y m p a t h e t i c  n e r v e  s t i m u l a t i o n  
was t e s t e d  on  t h e  gu inea -p ig  i so la t ed  h y p o g a s t r i c  ne rve -  
vas  deferens  p r e p a r a t i o n  2. C o n t r a c t i o n s  were  m a r k e d l y  
inc reased  b y  5.0 • 10 -6 g /ml  c o n c e n t r a t i o n s  of b o t h  T K  174 
a n d  cocaine,  whi le  t hose  i n d u c e d  b y  d i r ec t  m u s c u l a r  
s t i m u l a t i o n  of t h e  o r g a n  r e m a i n e d  un in f luenced .  T h u s  t h e  
effect  of T K 1 7 4  seems  to  be  e l ic i ted specif ical ly  on  t h e  
s y m p a t h e t i c  n e r v e  endings .  T h i s  v i ew  is f u r t h e r  sup-  
p o r t e d  b y  t h e  f a c t  t h a t  p resso r  r e sponses  of  sp ina l  c a t  
p r e p a r a t i o n s  to  vasopress in ,  w h i c h  c o n t r a c t s  v a s c u l a r  

Table II. Effects of TK 174 and cocaine on guinea-pig isolated vas 
deferens preparations 

A) Chemical stimulation by noradrenalin 

Coneentra- No. of 
tion of experi- 
noradrenalin ments 

Contractions a recorded in the presence of 

Noother drug TK 174 Cocaine 
(2.0. lO -7) (2.0. lO -7) 

5.0,10-7 6 3.2 4- 1.0 33.5 4- 14.5 14.8 -4- 2.0 
2.0.10-6 6 26.3 4- 2.8 100.3 4- 8.3 49.5 4- 5.2 

(B) Electrical stimulation of the hypogasta'ic nerve-vas deferens 
preparation 

Drug to No. of Art of Corrtractions a recorded 
he tested experi- stimulation 

merits Before After 

addition of the drug to be 
tested 

s m o o t h  musc le  i n d e p e n d e n t l y  f rom s y m p a t h e t i c  recep-  
to r s  s, a lso fa i led to  be  inc reased  s i g n i f i c a n t l y  b y  2.5 m g / k g  
of T K 1 7 4  (Table  I) .  

T h e r e  are,  howeve r ,  e x c e p t i o n s  to  t h e  p o t e n t i a t i o n  of 
n o r a d r e n a l i n  effects  b y  T K 1 7 4 ,  i n a s m u c h  as d i r ec t  car-  
d iac  ac t ions  such  as t h e  pos i t i ve  c h r o n o t r o p i c  a c t i o n  of 
n o r a d r e n a l i n  fa i led to  he  e n h a n c e d  b y  5 .0 ,  10 -6 g /ml  of 
T K 1 7 4 ,  a c o n c e n t r a t i o n  h i g h l y  e f fec t ive  in  o t h e r  t e s t s  
m e n t i o n e d .  

T h e  ac t i ons  of t y r a rn ine ,  a n  i n d i r e c t l y  a c t i n g  s~unpa tho-  
m i m e t i c  a g e n t  4, are  i n h i b i t e d  b y  T K 1 7 4 .  Th i s  was  
d e m o n s t r a t e d  on  pressor  r e sponses  to  t h i s  a m i n e  of r a t s  
u n d e r  t h i o b a r b i t u r a t e  a n a e s t h e s i a  (Table  I). F r o m  th i s  
p o i n t  of  v iew T K 1 7 4  is also s imi la r  to  coca ine  5. 

T h e  re su l t s  o b t a i n e d  in  o u r  e x p e r i m e n t s  sugges t  t h a t  
t h e  s i t e  of a c t i o n  of T K 1 7 4  s h o u l d  b e  s e a r c h e d  for  in  t h e  
p e r i p h e r a l  s y m p a t h e t i c  n e r v e  end ings  s u p p l y i n g  d i f f e ren t  
organs ,  f i rs t  of all  t hose  c o n t a i n i n g  s m o o t h  muscle .  

Rdsumd. P a r  le compos6  1 ,1 -b i s - (4 -amino-ph6ny l ) -p ro -  
py l - (3 ) - amine  (TK174) ,  de  m ~ m e  que  p a r  la  cocaine,  les 
ac t ions  de la  n o r a d r 6 n a l i n e  s o n t  c o n s i d 6 r a b l e m e n t  aug-  
men t6e s  t a n d i s  que  celles de  la  t y r a m i n e  s o n t  b loqu~es .  
Les  a u t r e s  effets  p h a r m a c o d y n a m i q u e s  de la  coca ine  ne  
son t  pas  p r o d u i t s  p a r  T K  174. 

G. P.  LESZKOVSZKY, L. TARDOS, 
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ceutical and Chemical Works, Budapest (Hungary), 
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TK 174 8 Muscular 22.9 4- 2.7 27.8 4- 2.1 
(5.0,10-e) Neural 23.6 q- 4.4 44.1 4- 4.4 

Cocaine 6 Muscular 23.8 ± 5.3 23.1 q- 6.5 
(5.0.10-~) Neural 18.8 4- 5.5 32.1 =J= 6.0 

a in ram; mean values 4-S.E. 

S. HuKovld, Br. J. Pharmacol. 76, 188 (1961), 
8 A. BAISSET, P. MO~TASTRVC and J. P. GERAL, Th~rapie lg, 941 
(1964). 

4 U. TRENDELENBURG, B. GOMEZ ALONSO DE LA SIERRA and A. 
MUSKUS, J. Pharmaeol. exp. Ther. 14[, 301 (1963). 
A. FLECKENSTEIN and D. STOCKLE, Arch.  exp. Path. Pharmak. 
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E f f e c t  o f  Secretin on Bicarbonate Secretion in 
Fluid Perfusing the Rat I leum 

I n t r a v e n o u s  sec re t in  increases  t he  r a t e  of b i c a r b o n a t e  
sec re t ion  in  b o t h  bi le  a n d  p a n c r e a t i c  juice.  B i c a r b o n a t e  
sec re t ion  also occurs  in  t h e  r a t  i l eum a n d  co lon  1. T h e  
c o m m o n  embryo log ic  or ig in  of  t h e  l iver ,  panc rea s ,  a n d  
i n t e s t i ne  sugges t ed  t h a t  sec re t in  m i g h t  also in f luence  bi-  
Carbona te  sec re t ion  in  f lu id  pe r fus ing  t h e  r a t  i leum.  Th i s  
S tudy  r epo r t s  t he  effect  of sec re t in  on  b i c a r b o n a t e  secre-  
t ion  a n d  t h e  n e t  t r a n s p o r t  of  sod ium,  p o t a s s i u m  a n d  
ch lor ide  in  t h e  r a t  i leum.  

Method. S p r a g u e - D a w l e y  r a t s  of e i t h e r  sex, we igh ing  
350-450 g, were a n e s t h e t i z e d  w i t h  0.7 m l / k g  of Dial -  
U r e t h a n e  g iven  i.p., a n d  a f emora l  ve in  was c a n n u l a t e d  
for in jec t ions .  The  t e r m i n a l  25 c m  of t h e  sma l l  i n t e s t i n e  
was c a n n u l a t e d  a t  b o t h  ends ,  w a s h e d  w i t h  40 m l  of per-  
fus ion  f lu id  a t  a p ressu re  of  less t h a n  10 c m  of sal ine,  a n d  
f lushed  w i t h  air .  T h e r e  fol lowed t w o  30 ra in  pe r fus ion  

pe r iods  in  w h i c h  8 m l  of f lu id  was  c i r cu l a t ed  f rom a reser-  
vo i r  a t  a r a t e  of 2 m l / m i n  w i t h  a B o w m a n  p u m p  (Process  
a n d  I n s t r u m e n t s  C o m p a n y ,  B rook lyn ,  New York) .  A t  t h e  
e n d  of e ach  per iod ,  t h e  c o n t e n t s  of t h e  i l eum a n d  t u b i n g  
were  co l lec ted  in t h e  reservoir .  Af t e r  t h e  f i r s t  co l lec t ion  
per iod ,  t h e  s y s t e m  was w a s h e d  for  5 r a in  w i t h  f r e sh  pe r -  
fus ion  f lu id  a n d  f lushed  w i t h  air .  F o r  t h e  second  per iod ,  
8 m l  of  f r e sh  pe r fus ion  f lu id  was  a d d e d  to  t h e  sy s t em.  
5 m i n  a f t e r  t h e  s t a r t  of e~ch per iod,  2 m l  of f lu id  was re- 
m o v e d  f rom t h e  r e se rvo i r  for  d e t e r m i n a t i o n  of ' i n i t i a l  
c o n c e n t r a t i o n '  a n d  was  r ep l aced  w i t h  2 m l  of f resh  per -  
fus ion  f luid.  ' F i n a l  c o n c e n t r a t i o n '  was  d e t e r m i n e d  us ing  
t h e  f lu id  co l lec ted  in  t h e  r e se rvo i r  a t  t h e  e n d  of  e ach  
per iod .  T h e  pe r fus ion  f lu id  c o n t a i n e d :  NaC1 102.8 mM/l,  
KC1 4.7 mM/1, K H ~ P O  4 0.8 mM/1, N a H C O  3 28.2 mM/l, 

1 D. S, PARSONS, Q. J1 exp. Physiol. 41, 410 (1956). 


