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19th and  21st d a y  of p r e g n a n c y  is s t a t i s t i ca l ly  s ignif icant .  
If we compare  t h e  c o n c e n t r a t i o n  of D N A  per  100 mg of 
the wet  l iver  t issue,  t he re  is no  di f ference be t w een  the  
two series. 

Summar iz ing ,  we can  s ay  t h a t  t he  h e p a t e c t o m y  of the  
p regnan t  female  r a t  slows d o w n  t he  g r o w t h  of t he  e m b r y o  
wi thou t  a n y  specific effect  on  t he  l iver  growth .  

Rdsumd. Les a u t e u r s  o n ,  uti l isd deux  lots  des R a t e s  
per ,  antes .  L ' u n  d ' e u x  a 6td soumis  ~ la l apa ro tomie  e t  
l ' aut re  ~ une  h d p a t e c t o m i e  par t ie l le  le 166me jour  de la 
gestat ion.  Les a n i m a u x  o n t  6td sacrifi6s A des da tes  

dchelonn6es apr6s l ' i n te rven t ion ,  Le poids tics e m b r y o n s  
e t  celui de leur foie, ainsi  que la t eneu r  en I )NA du foie 
on t  dtd mdsurds. 

L 'hdpa tec tomie  de la mare r a l en t i t  la croissance des 
embryons  sans aucun  effet  spdcifique sur  le foie e m b r y o n -  
naire.  

N. SKRE~, LJ. HOFMAN, 
and  G. LUKOVld 

Institute o~ Biology, University o/ Zagreb 
(Yugoslavia), February 24, 1965. 

T h e  I n f l u e n c e  of  C o c a i n e  a n d  R e s e r p i n e  o n  t h e  

E f f e c t  of  S e v e r a l  S y m p a t h o m i m e t i c  A m i n e s  o n  

the Mouse Iris 

The var ious  s y m p a t h o m i m e t i c  amines  can  h a v e  direct.  
indirect  (releasing of c a t e c h o l a m i n e s  as t r a n s m i t t e r  agent)  
or mixed (d i rec t  a n d  indi rec t )  ac t ions  on  the  var ious  el- 
lector organs.  W' i th  r ega rd  to  the  fac t  t h a t  the  s y m p a t h o -  
mimetic  d rugs  show ce r t a i n  di f ferences  of ac t ion  on var ious  
effector o rgans  (TRENDELENBURG l, HOLTZ~), the  be- 
hay ,our  of t he  m o u s e  iris to  s y m p a t h o m i m e t i c  drugs  af ter  
p r e - t r ea tmen t  w i t h  coca ine  or  reserp ine  was inves t iga t ed  
for d e t e r m i n i n g  t he  m o d e  of ac t ion  of f i f teen s y m p a t h o -  
mimetic  amines  on  t h i s  sys tem.  

Method. D e t e r m i n a t i o n  of t h e  m y d r i a t i e  effect [E 
= max ima l  m y d r i a t i c  d i a m e t e r  m i n u s  d i a m e t e r  before 
t r e a t m e n t  (dbt = 0.24 + 0.016 mm)]  according  to 

PULEWKA z on male mice of an  average  weight  of 25 g, 
breed NMRI-Tfibingcn.  

Results (see Figure). (a) Preceding in jec t ion (30 rain s.c.) 
of cocaine s ignif icant ly  increased the  mydr ias i s  produced 
by  the  i.v. in ject ion of norepinephr ine ,  ep inephr ine  or 
corbadrine,  b u t  did not  influence the pupi lh t ry  d i l a t a t ion  
produced by  i.v. in ject ion of isoproterenolp a lupent ,  nor-  
phenylephr ine ,  p -hyd roxyephed r ine  or effortil ,  and  de-  
creased s ignif icant ly  the  mydrias is  produced by  ephedr ine ,  
l -phenyle thanolamine ,  synephr ine ,  buphen ine ,  / l -phenyl-  
e thy lamine ,  t y r amine  or pholedrine.  (b) Preceding injec-  
t ion (24 h s.c.) of reserpine did no t  s igni f icant ly  inf luence 

l U. TRENDELENBURG, l'harnmcol. Rev. t5, 225 {1963). 
P. HOLTZ, Aeta neuroveg. 21, 445 (1960). 
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Direct, indirect, and mixed mode of action of various sympathomimetic amines 
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The influence of (a) cocaine and (b) reserpine on the action of various sympathomirnetic amines on the mouse iris. Columns a; Pretreatment 
(30 rain) with 7.5 /*g/g eocaine-IlCl s.c. (for producing an optimal sensitizing action without mydriatic effect} Columns b: Pretreatment 
(24 h) with lO.Olxg/g reserpine s.c. (for achieving a strong and sufficient depletion of eatecholamine stores). Cohmms 1 : 0,1/~g]g norepine- 
phrine-HCl i.v. Columns 2:0.05/*gig epinephrine-HC1 i.v. Columns 3:0.2 #gig eorbadrinc-HC1 i.v. Columns 4:56.0/~g/g isoproterenol-HCl 
i.v. Columns 5:40.0 #g/g alupent-H~SO 4 i.v. Columns 6:2.0/zg/g norphenylephrine-HC1 i.v. Columns 7:100.0/*g/g p-hydroxyephedrine-HCl 
i.v. Columns 8:4.0/~g]g effortil-HC1 i.v. Columns 9:10.0/*g/g ephedrine-ttCl i.v. Columns 10:50.0/~g/g /-phenylethanolamine-H2SO 4 i.v. 
Columns 11 : 100.0/*g/g synephrine tartrate i.v. Columns 12:20.0/~g/g buphenine-HCl i.v. Columns 13:5.0/~g]g/~-phenylethylamiue-HCt i.v. 
Columns 14:25.0/~g/g tyramine-HC1 i.v. Columns 15:6.25/2g/g pholedrine-H~SO 4 i.v. Each column shows the average mydriatie effect 

E [mm] of ten mice. 

t he  m y d r i a s i s  p r o d u c e d  b y  t he  i.v. i n j ec t i on  of nor -  
ep ineph r ine ,  ep inephr ine ,  co rbad r ine ,  i soproterenol ,  a lu-  
pen t ,  n o r p h e n y l e p h r i n e ,  p - h y d r o x y e p h e d r i n e  or efforti l ,  
b u t  s ign i f i can t ly  decreased  t he  pup i l l a ry  d i l a t a t i o n  pro-  
duced  b y  i.v. i n j ec t i on  of ephedr ine ,  / - p h e n o l e t h a n o l -  
amine ,  s y n e p h r i n e  or b u p h e n i n e ,  a n d  a l m o s t  c o m p l e t e l y  
abo l i shed  t he  mydr i a s i s  p roduced  b y  i.v. i n j ec t ion  of fl- 
p h e n y l e t h y l a m i n e ,  t y r a m i n e  or pholedr ine .  

Discussion (see Table) .  Accord ing  to  t he  o b s e r v a t i o n s  
m a d e  on  d e n e r v a t e d  a n d  eoea in ized  n i c t i t a t i n g  m e m -  
b r a n e s  of cats ,  FLECKENSTEIN e t  al. 4 classify t he  sym-  
p a t h o m i m e t i c  d rugs  as follows: (1) Catecholamine deriva- 
tives, chemica l ly  c h a r a c t e r i z e d  b y  t w o  O H - g r o u p s  in t he  
r ing,  h a v e  p r e d o m i n a n t l y  d i r ec t  a c t i o n  o n  t he  ef fec tor  
o rgan .  (2) Intermediary agents ( In te rmedi~rs to f fe ) ,  c h e m -  
ica l ly  c h a r a c t e r i z e d  b y  one O H - g r o u p  on  t h e  /~-C-atom, 
h a v e  p r e d o m i n a n t l y  mixed  (di rect  a n d  ind i rec t )  ac t ion  on  
t h e  ef fec tor  organ .  (3) Neurosympathomimetic drugs, chem-  
ical ly  c h a r a c t e r i z e d  b y  two  H - a t o m s  on  t h e  t - C - a t o m ,  
h a v e  p r e d o m i n a n t l y  i nd i r ec t  ac t ion  on  t he  ef fec tor  organ,  
i.e. t h e y  effect  t h e  release of t h e  t r a n s m i t t e r  a g e n t  f rom 
t h e  s to rage  sites. 

The  resu l t s  g iven  a b o v e  m e a n  t h a t  no t  all s y m p a t h o -  
m i m e t i c  d rugs  ac t  on  t he  mouse  iris prec ise ly  accord ing  
to  th i s  c lassif icat ion.  Of t h e  s y m p a t h o m i m e t i c  d rugs  w i t h  
two  OH-groups  in t h e  r ing  ( ca t echo lamine  der iva t ives )  
on ly  ep inephr ine ,  n o r e p i n e p h r i n e  a n d  c o r b a d r i n e  ac t ed  
d i rec t ly  on  t h e  mouse  iris, whi le  i sop ro te reno l  a n d  a l u p e n t  
obv ious ly  h a d  the  s a m e  effect  as  a g e n t s  w i t h  m i x e d  ac-  
t ion.  Of the  s y m p a t h o m i m e t i c  d rugs  w i t h  one  O H - g r o u p  
o n  t he  t - C - a t o m  ( i n t e r m e d i a r y  agents )  o n l y  n o r p h e n y l -  
ephr ine ,  p - h y d r o x y e p h e d r i n e ,  a n d  effor t i l  a c t ed  on  t h e  

m o u s e  iris acco rd ing  to  t he  so-cal led m i x e d  mode,  whi le  
e p h e d r i n e , / - p h e n y l e t h a n o l a m i n e ,  synephr ine ,  a n d  b u p h e -  
n ine  ac ted  acco rd ing  to the  i nd i r ec t  mode,  i.e. t he  i nd i r ec t  
p a r t  of t he  ac t ion  of these  a m i n e s  on  t he  mouse  iris was  
t he  p r e d o m i n a n t  one. The  ac t ion  of f l -pheny le thy lamine ,  
t y r a m i n e ,  a n d  pho ledr ine ,  s y m p a t h o m i m e t i c  d rugs  w i t h  
two  H - a t o m s  on  t he  t - C - a t o m  ( n e u r o s y m p a t h o m i m e t i c  
drugs) ,  on  t he  mouse  iris was  a n  i nd i r ec t  one. 

T h e  resu l t s  of our  i nves t i ga t i ons  h a v e  d e m o n s t r a t e d  
d i f ferences  in  t he  mode  of ac t ion  of s y m p a t h o m i m e t i c  
a m i n e s  on  t h e  m o u s e  iris a n d  on  t he  n i c t i t a t i n g  m e m b r a n e  
of t h e  ca t  (FLEcKENSTEIN e t  al. 4). Th i s  f ind ing  is com-  
p a r a b l e  w i t h  HOLTZ'S o b s e r v a t i o n  t h a t  d o p a m i n e  a c t e d  
on  t h e  n i c t i t a t i n g  m e m b r a n e  of t he  ca t  d i r ec t ly  a n d  on  t h e  
i so la ted  aur ic le  of t h e  gu inea -p ig  ind i rec t ly .  

ZusammenJassung. Der  d i rek te ,  i n d i r e k t e  u n d  ge- 
m i sch t e  W i r k u n g s m o d u s  von  f i in fzehn  s y m p a t h o m i m e t i -  
schen  A m i n e n  a n  de r  M~tuseiris wurde  a n  coca in i s i e r t en  
u n d  r e se rp in i s i e r t en  T ie ren  b e s t i m m t ,  wobei  s ich gewisse 
U n t e r s c h i e d e  gegeni iber  d e m  "Wirkungsmodus  a n  der  
K a t z e n n i c k h a u t  zeigten.  

K. J,  FREUNDT 

Institut /iir Toxikologie der Universitiit Tiibingen 
(Germany), January 22, 1965. 
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