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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. 
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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. 
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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). 
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MgCI~. HaO 1.2 mM/l,  glucose 16.7 mM/l,  a n d  poly-  
e thy l ene  glycol  (PEG)  2 g/1. 

T h e  effect  of i .v.  s ec re t in  was  d e t e r m i n e d  b y  c o m p a r i n g  
t h e  n e t  e lec t ro ly te  f luxes  in  t h e  pe r iod  fol lowing sec re t in  
(Boots  Pu re  D r u g  C o m p a n y ,  L ondon )  w i t h  t hose  in t he  
a l t e r n a t e  pe r iod  fo l lowing i .v.  sal ine.  I n  G r o u p  I (n = 5), 
sa l ine  was  i n j ec t ed  5 ra in  a f t e r  t he  s t a r t  of  t h e  f i rs t  per -  
fus ion pe r iod  a n d  sec re t in  was  i n j ec t ed  5 m i n  a f t e r  t h e  
s t a r t  of t h e  second.  I n  G r o u p  I I  (n -- 5), i n j ec t ions  were  
g i v e n  in  t h e  r eve r se  order .  

T h e  n e t  f luxes  of sod ium,  p o t a s s i u m ,  chlor ide  a n d  bi-  
c a r b o n a t e  were  ca lcu la ted  as fol lows:  

ion f lux  = in i t i a l  v o l u m e  

in i t i a l  P E G  conc.  in i t i a l  ion ) 
f ina l  ion  cone.  f ina l  P E G  c o n c - -  cone. 

] 

The sign of the flux denotes movement into (+) or out 
of (-) the perfusion fluid. 

Statistical significance was assessed with a t-test for 
paired samples. 

Results and discussion. T h e  T a b l e  s u m m a r i z e s  t he  m e a n  
ne t  f luxes  of b i c a r b o n a t e ,  chlor ide ,  s o d i u m  a n d  po tas -  
s i u m  t h a t  were  m e a s u r e d  a f t e r  a d m i n i s t r a t i o n  of sa l ine  
a n d  secre t in .  L a r g e  s ingle  doses  of sec re t in  fa i led to  cause  

a s ign i f i can t  c h a n g e  in  t he  f lux  of a n y  of t h e  ions.  Be- 
cause  a dose of 5 U el ici ts  a n e a r - m a x i m a l  r e sponse  in 
s ec r e to ry  r a t e  f rom t h e  r a t  p a n c r e a s  *, i t  was  cons ide red  a 
s t imu lus  suf f ic ien t  to  d e t e r m i n e  w h e t h e r  sec re t in  a f fec ted  
i n t e s t i n a l  b i c a r b o n a t e  secre t ion.  The  biologic effects  of a 
s ingle  s u b m a x i m a l  dose  of sec re t in  in  t h e  r a t ,  as de te r -  
m i n e d  b y  i t s  p a n c r e a t i c  exocr ine  ac t i v i t y ,  are  m a x i m a l  
w i t h i n  20 m i n  a n d  m i n i m a l  a f t e r  30 ra in  *, so t h e  per iod  
of o b s e r v a t i o n  used  in  t h i s  s t u d y  shou ld  h a v e  d e t e c t e d  
a n y  m e a s u r a b l e  change .  T h e r e  is l i t t l e  r ea son  to  doubt 
t h e  a c t i v i t y  of t he  p r e p a r a t i o n  s ince via ls  f rom t h e  s ame  
b a t c h  used in  cl inical  s tud ies  e l ic i ted n o r m a l  responses  in  
h u m a n s .  

Conclusion. Single  large  i .v.  doses  of sec re t in  fai led to 
in f luence  t he  n e t  f luxes  of b i c a r b o n a t e ,  chlor ide,  s o d i u m  
or  p o t a s s i u m  in  f luid pe r fus ing  t h e  i l eum of t h e  r a t .  The  
resu l t s  sugges t  t h a t  b i c a r b o n a t e  sec re t ion  in  t h e  i l eum is 
con t ro l l ed  b y  a m e c h a n i s m  wh ich  differs  f rom t h a t  of t h e  
p a n c r e a s  a n d  b i l i a ry  t ree.  

Zusammen/assung. E s  wi rd  ge funden ,  dass  e inmal ige ,  
grosse i.v. Dosen  yon  Sek re t i n  k e i n e n  E in f luss  au f  den  
N e t t o - F t u x  yon  B i k a r b o n a t ,  Chlor id ,  N a t r i u m  u n d  Ka-  
l i u m  in  t ier  Per fus ionsf l i i s s igke i t  des  I l e u m s  de r  R a t t e  
aus t iben :  o f f e n b a r  i s t  de r  K o n t r o l l m e c h a n i s m u s  de r  Bi-  
k a r b o n a t s e k r e t i o n  im I l e u m  v o n  d e m  in  P a n k r e a s  u n d  
L e b e r  vc r sch ieden .  

Ion Mean net flux (#Eq) S.E. P 

Saline Secretin 

K. A. HUBEL 
w i t h  t h e  t e chn i ca l  a s s i s t ance  of 
BARBARA COLBERT 

HCO~ + 60.7 + 55.9 3.44 >0 .10  
CI- --190 --173 15.3 >0 .10  
Na+ --115 --117 20.6 >0 .90  
K + -- 1.45 -- 1.93 0,614 >0 .40  

Gastroenterology Research Laboratory, Department o~ 
Medicine, University o/Iowa,  Iowa City (Iowa 52240, 
USA), lOth November 1966. 

The Table compares the net fluxes of HCO~, CI-, Na + and K + 
into (+) and out of (--) the fluid perfusing the ileum in 10 rats, 
The standard error (S.E.) and P-value are shown. (Student t-test.) 

2 j .  RAMIREZ, K. A. HUBEL and J. A. CLIFTON, Am. J. Physiol. 211, 
R260 (1966). 

Improved Impregnation of Degenerating 
Boutons in NAUTA-LAIDLAW Preparations 

I t  is a we l l -known  fac t  t h a t  t he  NAUTA m e t h o d  is n o t  
well  su i t ed  for  t he  d e m o n s t r a t i o n  of t e r m i n a l  bou tons .  I t  
m a y  wetl  i m p r e g n a t e  s u c h  s t r u c t u r e s  1, b u t  t h e  occur- 
r ence  of i m p r e g n a t e d  par t ic les ,  wh ich  for  va r ious  r easons  
can  be  classified as d e g e n e r a t i n g  bou tons ,  seems to  be  rare .  

I n  a p r e p a r a t o r y  NAUTA s t u d y  on  t h e  sp ina l  cord  in 
t h e  ca t ,  in  w h i c h  we m a d e  use  of t h a t  m od i f i c a t i on  of t h e  
NAUTA m e t h o d  wh ich  i nco rpo ra t e s  t h e  L a i d l aw  solution 3, 
we rep laced  t h e  pe r iu s ion  m e t h o d  of KOENI6, GROAT a n d  
WmDLE s w i t h  t h e  m e t h o d  of HOLT a n d  HICKS 4 wh ich  
we h a v e  used  for  a n  e l ec t ron  microscopic  s t u d y  5. H o w -  
eve r  we used 5% sucrose  i n s t ead  of 7 .5%. W e  were  s t r u c k  
b y  t h e  p resence  of a g r e a t  n u m b e r  of s t r u c t u r e s  in t e r -  
p r e t e d  as  d e g e n e r a t i n g  bou tons .  The re fo re  we u n d e r t o o k  
a series of e x p e r i m e n t s  w i t h  t he  m e t h o d s  of KOENIG, 
GROAT a n d  WINDLE a n d  HOLT a n d  HicKs,  respec t ive ly .  
I n  1 of t h e  2 so lu t ions ,  a cco rd ing  to  HOLT a n d  HICKS, t h e  
p H  of t h e  so lu t ion  was  buf fe red  to  5.5. T h e  p H  of t h e  

so lu t ions  of KOENIG, GROAT a n d  WINDLE was  4.2. The  
dorsa l  p a r t  of t h e  l a t e r a l  fun icu lus  was cu t  on  t h e  lef t  
s ide in  t h e  f i r s t  l u m b a r  s e g m e n t  i n  4 ca ts .  T h i s  cu t  in-  
t e r r u p t e d  sp ina l  a f f e ren t s  to  t h e  l a t e r a l  ce rv ica l  nuc leus  s 
a n d  f ibres  in  t h e  dorsa l  sp inoce rebe l l a r  t r a c t L  Af te r  6 
days '  su rv iva l ,  t h e  a n i m a l s  were pe r fused  w i t h  one  of t h e  
so lu t ions .  T h e  c e n t r a l  n e r v o u s  s y s t e m  ( inc lud ing  t h e  
u p p e r  cerv ica l  reg ion  a n d  t h e  ce rebe l lum) ,  a n d  also t h e  
lesion of t h e  4 ca t s  were i m m e d i a t e l y  d issec ted  a n d  B of 
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