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Spitze des W o l f r a m d r a h t e s  n ich t  in t iefere  Schich ten  des 
Mesenchyms  eindr ingt ,  d a m i t  B lu tungen  ve rmieden  wer- 
den. Das m i t  einer  S p e m a n n - P i p e t t e  appl iz ier te  Trans-  
p l a n t a t  wird  n u n  m i t  Hi l fe  einer Glasnadel  auf  dem 
frei l iegenden Ex t remi t~ i t enmesenchym ausgebrei te t .  An- 
schliessend wird  m i t  einer  fe inen P inze t t e  d u t c h  Anein-  
anderdr i icken  der  Wundr i inde r  der  Amnionsack  wieder  
verschlossen.  Durch  das iiber der  Ex t r emi t i i t  nun  wieder  
ve r spann te  Am nion  wird  das T r a n s p l a n t a t  an das un te r -  
lagernde Mesenchym angedriickt. Nach der Operation 
werden 2 ml Eiweiss abgesaugt. Das Fenster in der Ei- 
schale wird mit wasserfestem Leukoplast verschlossen. 

Nach  mehrt i igiger  Wiede rbebr i i t ung  bere i t e t  die Iden-  
t i f iz ierung des T ransp l an t a t s  keinerlei  Schwier igkei ten 
(Figur 1). Die Figur  2 l~isst die innige V e r b i n d u n g  zwi- 

schen T r a n s p l a n t a t  einersei ts  und  W i r t s m e s e n c h y m  an- 
derersei ts  erkennen.  

i Jber  Ergebnisse,  die mi t  dieser T ransp l an t a t i ons t ech -  
nik erziel t  wurden,  wird  zu e inem sp~iteren Ze i tpunk t  
be r i ch te t  werden.  

Summary .  The r igh t  wing bud  of 4-day-old chick 
embryos  is suggested as a cu l t iva t ion  si te for embryon ic  
epi thel ia l  membranes .  
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A S imple  in vitro Method  of Character iz ing  Narcot ic  Antagon i s t s  

In previous communications it has been reported that 
non-steroidal compounds with anti-inflammatory or 
analgesic properties, or both, counteract contractions 
elicited in the isolated guinea-pig ileum by arachidonic 
acid peroxide (AAP). This antagonism therefore affords 
a means of screening new substances for anti-inflamma- 
tory and analgesic activity I, 3. 

Recently, it was shown that as a rule only narcotic 
analgesics also antagonize contractions produced in the 
same organ by prostaglandin El (PGEI) 3, whereas non- 
steroidal, anti-inflammatory agents are generally inactive 
against such contractions. The only non-steroidal, anti- 
inflammatory compound that antagonizes PGE1-induced 
contractions of the guinea-pig ileum at concentrations in 
which it also counteracts those elicited by AAP is tribe- 
nosidea; this substance also displays an unusually broad 
spectrum of antagonistic activity in a variety of smooth- 
muscle organs, including the intestine, the uterus ~, 6 and 
the veins 7,8, whereas it is typically inactive in arterial 
preparations 3. The findings made with narcotic analgesics 
in regard to PGE1-induced contractions of the guinea-pig 
small intestine have now been shown to apply equally to 
narcotic antagonists. It will be demonstrated that with 
the aid of this test model narcotic antagonists can easily 
be divided into 'true' antagonists and partial agonists, de- 
pending on whether or not they are capable of reversing 
the inhibitory effect of morphine, or drugs with a mor- 
phine-like action, on contractions induced by PGE~ or 
AAP. The experiments in question were performed on the 
isolated guinea-pig jejunum, suspended in Tryode, and 
not, as on previous occasions, on the ileum i. 

Maximal  to  s u b m a x i m a l  con t rac t ions  of t he  j e j u n u m 
were elici ted by  adding  A A P  and  P G E  1 (or PGE2) to  the  
b a t h  fluid a t  f inal  concen t ra t ions  of 0.3 and  0.1 Fg/ml, 
respect ively .  The subs tances  whose capac i ty  to  coun te rac t  
these  con t rac t ions  was to  be t e s t ed  had  been  in t roduced  
2 rain beforehand.  Narcot ic  an tagon i s t s  devoid  of P G E  1- 
an tagonis t i c  ac t iv i ty  t h a t  were to  be t e s t ed  for ant i -  
morph ine  effects were added  to  t he  organ b a t h  2 min  
before morphine .  The resul ts  ob ta ined  wi th  a selection of 
non-s teroidal ,  a n t i - i n f l a m m a t o r y  agents,  and narcot ic  
and non-narcotic analgesics are summarized in the Table. 
It is evident from these data that all 3 categories of 
pharmacological agents are - as has already been demon- 
strated in previous papers i-8 _ capable of counteracting 
the contractions elicited by AAP in the isolated guinea- 
pig intestine. On the other hand, only narcotic analgesics 
and some narcotic antagonists inhibit the contractions 
induced by PGEI, but, as a rule, they have no effect on 
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Isolated guinea-pig jejunum. Dose-dependent reversal by naloxone (Nal) of the inhibitory effect of morphine (Mo, 0.03 ~g/ml) on con- 
tractions elicited by PGE 1 (E z 0.1 ~g/ml). Bath fluid changed at points marked V. 
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Antagonistic actions of various agents on contractions induced by araehidonie acid peroxide (AAP), prostaglandin E 1 (PGE1) and acetylcholine 
(Ach) in the isolated guinea-pig jejunum 

Group Name AAP PGE 1 Ach 
(n ~> 2) (~ ~ 3) (n >_ 2) 

Narcotic analgesics Morphine ~ 0.02 0.02 ~ 100 
Meperidine 0.03 0.6 3 
Codeine b 0.6 1 N 100 
Etonitazene ~ 0.0003 0.00002 3 

Non-narcotic analgesics Pentazocine 0.03 1 10 
Dextro-propoxyphene ~ 0.03 0.8 3 
Cyclazocine 0.03 0.03 2~ 10 

Narcotic antagonists Nalorphine~ 0.01 0.02 N 10 
Levallorphane a 0.003 2f f ~ 10 
Naloxone ~ 30 N 30 ~ 30 

Non-steroidal anti-inflammatory compounds Aminopyrine 0.1 ~ 100 > 100 
Phenylbutazone~ 1 ~ 100 > 100 

Noramidopyrine-methanesuIphate~ 7 N 100 2~ 100 
Salicylic acid~ N 100 ~ 100 N 100 
Aeetylsalicyclic acid, 3 C; 100 N 100 
Mefenamie aeid~ 0.03 30 ~; 100 
Flufenamic acid" 0.02 30 N 100 
Ibufenac e 0.3 > 100 ~ 10 
Indomethaein~ 0.1 60 N 10 
Tribenoside 3 3 3 

EDs0 in ~zg/ml: ah concentrations refer to the salt. N, denotes inactive at the concentration indicated. ~Hydrochloride. bPhosphate. 
~Hydrobromide. aTartrate. ~Sodium salt. fSlight enhancement at concentration shown. 

con t rac t ions  caused by  PGE=. In  contras t ,  wi th  the  
except ion  of t r ibenoside,  non-s te ro ida l  an t i - i n f l ammat o ry  
agents  are inact ive  agains t  PGEl - induced  contrac t ions .  
Of the  narcot ic  an tagonis t s  t e s t ed  so far, only naIoxone 
and  leva l lorphane  have  p roved  inac t ive  as an tagonis t s  of 
PGEl-e l ic i t ed  cont rac t ions  of the  guinea-pig ileum. These 
compounds ,  however ,  can reverse t he  effect  of morph ine  
on con t rac t ions  induced  by  P G E  1 or AAP.  W h e n  nalo- 
xone, for ins tance,  is added  to  t he  b a t h  before morphine ,  
i t  suppresses  t he  inh ib i to ry  act ion of the  l a t t e r  drug in a 
dose -dependen t  fashion (see Figure).  Naloxone also 
reverses the  P G E l - i n h i b i t o r y  ac t ion  of e toni tazene  1~ or 
nalorphine.  

W i t h  regard  to  t he  si te a t  which  ' t rue '  narcot ic  an ta -  
gonis ts  such as na loxone exer t  the i r  morph ine -an tago-  
nist ic effect  in the  in v i t ro  sy s t em m e n t i o n e d  above, some 
earlier f indings r epor ted  by  o the r  au thors  and  cer ta in  
observa t ions  made  in our laborator ies  are of impor tance .  
PATONll has shown t h a t  morph ine  depresses  t he  release 
of acetylchol ine  resul t ing f rom coaxial  s t imula t ion  of the  
guinea-pig intes t ine ,  and according to  SCHAUMANN ~ the  
release of acetylchol ine  following dis tens ion of the  isolated 
guinea-pig i leum is inh ib i ted  by  morphine .  

The inh ib i to ry  effect  of morph ine  on induced acetyI- 
choline release is t h o u g h t  to  take  place a t  the  nerve  
endings  r a the r  t h a n  in the  ganglionic ceils 12, since accord- 
ing to  FELDBERG and  LINla morph ine  does no t  inh ib i t  
ganglionic t ransmiss ion  in the  in tes t ine .  In  the  f i rs t  pape r  
dealing wi th  t he  mechan i sm of t he  s low-cont rac t ion-  
inducing effect  of arachidonic  acid in t he  isolated guinea- 
pig intest ine,  its h ighly  specific suscept ib i l i ty  to inh ib i t ion  
by  morph ine  a n d  i ts  po t en t i a t i on  b y  chol ines terase  
inh ib i tors  and potass ium,  i t  was concluded t h a t  arachi-  
donic acid owes its abi l i ty  to  induce con t rac t ions  in th is  
organ to  the  fact  t h a t  i t  releases ace ty lchol ineL La te r  
on, DAKHIL and  VOGT 14 very  convinc ing ly  showed t h a t  
arachidonic  acid as such is devoid  of intr insic  contrac t i le  
ac t iv i ty  in t he  guinea-pig smal l  in tes t ine  and  t h a t  con- 

t rac t ions  of the  guinea-pig gut  such as we observed  1, 2 are 
due to  an a p p a r e n t  a r te fac t :  a rachidonic  acid peroxide.  
The f inding would, however,  seem to be ha rd ly  unexpec t -  
ed, since b o t h  arachidonic  acid and  l ipoxidase  occur in 
a lmos t  every  tissue. Never theless ,  ill the  in v i t ro  t e s t  
sys t em men t ioned  above mo rp h i n e  an t agon i sm has  been 
shown to take  place in per iphera l  s t ruc tures  p r e s u m a b l y  
a t  the  endings.  

The fact  t h a t  in general  only con t rac t ions  induced by  
P G E  1 and no t  by  those  elici ted by  P G E  2 are inh ib i ted  by  
morph ine  and  o ther  narcot ic  analgesics m a y  serve as t he  
basis  for a pharmacologica l  t e s t  for de tec t ing  mi n u t e  
quant i t ies  of P G E  1 i n biological f luids and  d is t inguishing  
be tween  P G E  1- and PGE~- like mater ia l  p re sen t  in 
ex t rac t s  of biological origin. 

Zusammen/assung. (,Narcotic analgesics~> und  einzelne 
((narcotic an tagonis t s  ~> hemmei1 am isolierten Meerschwein-  
c h e n - J e j u n u m  durch  P G E  1 ausgel6ste Kon t r ak t ionen .  
Die PGEl -an t agon i s t i s che  W i rk u n g  der  ~marcotic anal-  
gesics~> k a n n  durch  eehte  <,narcotic antagonists~> aufge- 
hoben  werden.  
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Biological Research Laboratories o/ the Pharmaceutical 
Division o/Ciba-Geigy Ltd., CH-dO02 Basel (Switzerland), 
20 June 7972. 

lo Generic name of p-ethoxybenzyl-2-dimethylaminoethyl-l-nitro-5- 
benzimidazole a. 

11 W. D. IV[. PATON, Dr. J. Pharmae. 72, 119 (1957). 
12 W. SCHAUMANN, Nature, Lond. 778, 1121 (1956). 
13 W. FELDSEI~G and R. C. Y. LIN, J. Physiol., Lond. 177, 96 (1950). 
14 Z. DAKHIL and W. VOGT, Naunyn-Schmiedebergs Arch. exp. Path. 

Pharmak. 2d3, 174 (1962). 


