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Results and discussion. The ident i f icat ion of PGs in 
blood has been l imi ted  by  the  lack of sens i t iv i ty  in avai l-  
able chemical  methods.  The  b lood-bathed organ technique  
which was used to detec t  Prostaglandin- l ike  substances 
(PLS) in these exper iments  possesses the  required sensi- 
v i t y  for detect ion of nanogram quant i t ies  of PGs. GAD- 
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Fig. 2. Cross-circulation experiments. The changes of blood pressure 
(BP) of normal and binephreetomized rats. Diminution of the BP of 
the normal recipient rat, while the BP of the donor increased follow- 
ing expansion of the extraeellular space~ This phenomenon was almost 
imperceptible on binephrectomized rats. 

DUM 4 considered the  evidence provided  by  paral le l  
pharmacologica l  assay to be more impor t an t  in the  
ident i f icat ion of a substance than  tha t  provided  by same 
biochemical  procedures.  

In  all the  exper iments ,  expansion of the  extracel lular  
and/or  of the  in t ravascular  space produced the  release of 
P L S  which cont rac ted  the  assay organs (Figure 1). No 
other  known circula t ing hormones  in physiological  con- 
cent ra t ion  will  produce the  same pa t te rn  of response as 
PGs in the  3 special ly chosen assay organs 3, 3. The results 
of changes observed in the  animals  in cross-circulat ion 
show (Figure 2) t ha t  the  ar ter ia l  pressure (AP) of the  
donor was increased dur ing the  expansion, while the  A P  
of the  recipient  diminished.  The phenomenon  coutd be 
repeated  dur ing all the  exper iments .  

I t  is clear t ha t  a ve ry  ac t ive  vasodepressor  substance 
was released into the  circulat ion of the  donor  dur ing the  
expansion which was capable of d iminishing the  AP  of the  
recipient.  This  phenomenon  was a lmost  impercept ib le  
when the  rats  were b inephrectomized.  This  observat ion  
suggests a close re la t ionship be tween  the  vasodepressor  
factor  and t h e  kidney.  Perhaps  the  k idney  is the  main  
organ which produces this vasodepressor  factor.  

Fu r the r  inves t iga t ion  by  chromatograph ic  methods  
mus t  t ake  place for ident i f icat ion and separat ion of PGs 
which are released through this par t icular  mechanism. 

Rdsumd. Des substances qui  semblent  8tre des prosta-  
glandines,  d6tect6es par  des m6thodes de bioassay, se 
lib@rent dans la circulat ion des rats  anesthesi@s lors de 
l ' expans ion  soit  de l 'espace extracellulaire,  soit  du vo lume 
intravasaculaire .  Lots  de l ' expans ion  du donneur,  en circu- 
lation-crois6e, il se lib@re une substance capable  de pro- 
duire une baisse de la tension art@rielle du receveur.  
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R e s i s t a n c e  to  F l o w  T h r o u g h  the  P a n c r e a t i c  D u c t  

In  cat  the  pr incipal  pancreat ic  duct  and the  c o m m o n  
bile duct  share a c o m m o n  entrance  into the  duodenum 
(reviewed by  HALLENBECK1). BOYDEN2, in his s tudy  on 
muscle a r rangement  in the  cat  choledochoduodenal  junc- 
tion, repor ted  t h a t  in the  p rox imal  par t  of the  in t r amura l  
sphincter  of Oddi the  pancreat ic  and the  bile ducts  are 
separated by  a muscle septum, which according to h im 
migh t  select ively influence the  bile duct.  The ducts  are 
then  jo inted un to  the  papi l la ry  orifice. 

I t  was t hough t  of in teres t  to inves t iga te  the  effect of 
var ious agents  known to affect  the  sphincter  on the  
resistance to f low th rough  the  isolated cat  sphincter  
measured bo th  as perfusion pressure th rough  the  c o m m o n  
bile duct  and as perfusion pressure th rough the  pancrea t ic  
duct.  

Method. 15 adul t  cats of both  sexes fasted 24 h were used. 
They  were anaes the t ized  wi th  pen tobarb i tone  sodium 
(Abbot) and bled. The  detai led descript ion of cat  sphincter  
of Oddi  by  BOYDEN2 was used as dissection guide. The  
distal  pancrea t ic  duc t  was dissected free f rom tissue and 
cannula ted  wi th  po lye thy lene  ca the ter  (Clay-Adams P E  
10). The  ca the te r  was gent ly  moved  th rough  the  sphincter  
of Oddi  into duodenum.  Similar ly  the  distal  common  bile 
ducts  was cannula ted  (Clay-Adams P E  50). Then  the  

b y  the  I s o l a t e d  Cat  S p h i n c t e r  of  O d d i  

sphincter  of Oddi  was dissected free f rom duodenal  tissue. 
The catheters  were wi thdrawn and the  perfusion catheters  
(PE 90) were l igated jus t  before the  ent rance  of the ducts  
into the  sphincter .  The p repara t ion  was moun ted  in an 
isolated organ ba th  as shown in Figure  1. Bo th  ducts  were 
perfused wi th  Krebs solution at  a cons tant  rate,  common 
bile duct  3 ml /h  and pancreat ic  duc t  1-3 ml /h  (Perfusor B. 
Braun  Melsungen 71100). Longi tud ina l  isometric tension 
changes in the  sphincter  (Grass force displacement  trans-  
ducer  F T  03 B) and the  perfusion pressures (S ta tham 
pressure t ransducers  P 23 AC) were recorded on a Grass 
Polygraph  (7 P1). The tension was ini t ia l ly  adjusted to 
(0.1-0.4 g). The  ba th  (100 ml) contained Krebs solut ion 
gassed wi th  carbogen and main ta ined  at  38~ A smal l  
par t  of the  perfusion catheters  jus t  distal  to the  perfusion 
p u m p  was replaced by a rubber  tub ing  so tha t  drugs could 
be given in the  perfusion fluid as well  as in the solution 
ba th ing  the  sphincter  preparat ion.  

1 G. A. HALLENBECK, in Handbook o] Physiology. Alimentary Canal 
(Ed. Vv'. HE]DEL; Wi l l i ams  and Wi lk in s  Co., Ba l t imore  1967), vol. 
2, p. 1007. 

2 I~. A. BOYDEN, Surgery 41, 773 (1957). 
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The following drugs were used: ( •  isoprenaline hydro-  
chloride (Sigma Chemical  Company,  USA),  (--)  noradre-  
naline b i t a r t ra te  (Sigma Chemical  Company,  USA),  

oxyg~nize~ 
Krebs solution n 

7N 

Fig. 1. Experimental set-up for in vitro perfusion of sphicter of Oddi 
through pancreatic and bile ducts. I, perfusion pump; P, pressure 
transducer; SG, strain-gauge transducer; S, sphincter. 

Cholecystokinin (Prof. J.  E. JORPES G. I. H. Laborator ies ,  
Karol inska inst i tuter ,  Stockholm),  acety!choline chloride 
(Calbiochem, USA).  

Results.  This isolated sphincter  p repara t ion  behaved  
s imilar ly  to the  prepara t ion  where the  perfusion took 
place only th rough  the  common  bile duc t  (PERsSON3). 
The perfusion rates yielded pressures in the  bile duc t  of 
(8-20) cm H~O and the  pancreat ic  duct  (6-18) cm H20. 
The  sphincter  exhib i ted  spontaneous ac t iv i ty  recorded as 
longi tudinal  tens ion changes and s imul taneous  pressure 
changes in the perfused ducts. The spontaneous  ac t i v i t y  
of the  sphincter  a f fec ted  the  2 routes  of perfusion in the  
same way  Figures 2 and  3. Noradrenal ine  (0.16 [xg/ml) as 
well as acetylchol ine (0.16 [zg/ml) given to the  ba th ing  
solut ion cont rac ted  the  sphincter  and caused s imultaneous 
increases in resistance to flow through bo th  pancreat ic  and 
bile ducts.  The cont rac t ing  effects were recorded as in- 
creased ampl i tude  and f requency of the  spontaneous 
a c t i v i t y  (Figures 2 and 3). When  the  agents  were g iven to 
prepara t ions  where the  spontaneous ac t iv i ty  had ceased, 
t hey  induced i t  again. In  all  cxses the  cont rac t ing  agents  
affected all the  recorded parameters  in a 'uniform way. 
Isoprenal ine  (0.04 [xg/ml) as well as colecystokinin (0.15 
iu/ml) in the  ba th ing  solution relaxed the  sphincter  and 
s imul taneously  the  resistance to flow th rough  bo th  ducts  

Fig. 2, Effect on the spontaneously active sphincter by noradrenaline 0.16 (zg/ml in the bathing solution. Upper curve: Perfusion pressure 
through the pancreatic duct. Middle curve : Perfusion pressure through the bile duct. Lower curve : Longitudinal tension changes in the sphincter. 
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Fig. 3. Effect on a sphincter preparation by acetylcholine (Ach) and cholecystoldnin (CCK). Upper curves: Longitudinal tension changes in 
the sphincter. Middle curves: Perfusion pressure through the pancreatic duct. Lower curves: Perfusion pressure through the bile duct. Left: 
Effect of 10 jig Ach followed by two 2 IU doses of CCK. The agents are administered in the perfusion fluid to the bile duct. Right : Effect of 
0.1 [xg/ml Ach given in the bathing solution to the same preparation. 

was decreased.  R e l a x a t i o n  was shown as i n h i b i t i o n  of 
s p o n t a n e o u s  or ace ty lcho l ine - induced  s p h i n c t e r  a c t i v i t y  
(cf. F igure  3). I n  all  cases where  t he  s p h i n c t e r  was relaxed,  
the  ac t ion  on  b o t h  pe r fus ion  pressures  closely para l le led  
t he  t en s ion  changes .  

Also w h e n  t he  agen t s  were g iven  in t he  pe r fus ion  f luids 
t he  l ong i t ud ina l  t ens ion  changes  para l le l led  effects  on 
pe r fus ion  pressure  t h r o u g h  t he  bi le  and  p a n c r e a t i c  d u c t  
(Figure  3). I n  m o s t  cases t he  m a n i p u l a t i o n  d u r i n g  injec-  
t i on  in i t i a l ly  d i s t u r b e d  t he  record ing  of t he  pressure  
changes  in  t he  d u c t  in jec ted .  Af te r  t h i s  a r te fac t ,  b o t h  
duc t s  t o g e t h e r  w i t h  l ong i tud ina l  t ens ion  y ie lded conclus ive  
t races  (Figure  3). Sal ine in j ec t ion  of t h e  same  v o l u m e  as 
d rug  so lu t ions  (0.05-0.2 m 1) in to  t h e  pe r fus ion  f luid on ly  
gave in i t i a l  a r t e f ac t  responses.  

Discussion. The  inves t i ga t i on  ha s  shown  t h a t  in  t h e  
i so la ted  ca t  s p h i n c t e r  of Oddi  t h e  s p o n t a n e o u s  s p h i n c t e r  
a c t i v i t y  of myogen ic  or ig in  (PERSSON 3) af fec ts  t h e  
res i s tance  to  f low t h r o u g h  t he  p a n c r e a t i c  d u c t  a n d  the  bi le  
duc t  in  t he  same  way.  

Ear l i e r  i t  was  showlt  t h a t  n o r a d r e n a l i n e  c o n t r a c t e d  t h e  
s p h i n c t e r  due  to  c~-adrenoceptor a c t i v a t i o n  a n d  i soprena-  
l ine re laxed  due  to  f l -adrenoceptor  a c t i v a t i o n  (PERSSON 3). 
The  effect  of e- a n d  f l -adrenoceptor  s t i m u l a t i o n  an d  
Chol inoceptor  s t imu la t i on ,  as well  as t he  effect  of chole- 
cys tok in in ,  does n o t  s u p p o r t  a func t iona l  s ignif icance of 

t h e  poss ib i l i ty  p o i n t ed  o u t  b y  BOYDEN2 t h a t  p a n c r e a t i c  
an d  bile flow m a y  be  se lect ively  affected b y  t h e  sph inc te r .  

The  f ind ing  t h a t  changes  in pressures  an d  t en s i o n  
induced  b y  s p o n t a n e o u s  myogen ic  a c t i v i t y  or b y  t h e  
s p h i n c t e r - ac t i v e  agen t s  occur  s imu l t aneous ly  is in concord  
w i t h  t h e  v iew t h a t  t h e  ca t  sph inc t e r  of Oddi  is a f u n c t i o n a l  
s y n c y t i u m  as discussed b y  DEWEY an d  ]~ARR 4 for s m o o t h  
musc le  organs .  

Zusammen/assung. Die s p o n t a n e  Ak t iv i t / t t  des Sph ink -  
te r s  u n d  die V~Tirkung yon  s p h i n k t e r a k t i v e n  Stoffen zeigen, 
dass  de r  isol ier te  S p h i n k t e r  Oddi  auf  dieselbe Weise  den  
Pe r fu s i o n s d ru ck  d u r c h  den  D u k t u s  cho ledochus  u n d  d u r c h  
den  D u c t u s  p a n c r e a t i c u s  beeinf iuss t .  
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