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The  E f f e c t  of  T e r b u t a l i n e  ( P I N N )  1 - ( 3 . 5 - D i h y d r o x y p h e n y l ) - 2 - ( t - B u t y l a m i n o ) - E t h a n o l  on  the  
C h o l e d o c h o d u o d e n a l  Sph inc ter  

Expe r imen ta l  evidence has been repor ted  in favour  of 
the  existence of fl-adrenergic receptors in the  t e rmina l  
pa r t  of the  common  bile duct  (BENzI et al. 1, CREMA et al. ~, 
DARDIK et al.3). When  these fl-receptors are s t imula ted  
wi th  isoprenaline, a re laxat ion  of the  sphincter  of Oddi  
takes  place. According to LANDS et al. ~, 5, different  kinds 
of fl:receptors can be distinguished, fl-1 (active in cardiac 
acceleration,  small  intest ine relaxation) and fi-2 (active in 
bronchodi la ta t ion) .  A selective fl-2 s t imula t ing  compound,  
t e rbu ta l ine  (PINN) 1-(3 ,5-dihydroxyphenyl)-2-( t -butyl-  
amino)-e thanol  has been shown to have  marked  broncho- 
d i la t ing ac t iv i ty  in doses tha t  produce m i n i m u m  effects 
on the  heart ,  whereas isoprenaline, act ive  on both/3-1 and 
fl-2 receptors,  shows s t rong ca rd ioac t iv i ty  in broncho- 
di la t ing doses (BERGMAN et  al. 6, PERSSON and OLSSON ?, 
PERSSON and JOHNSONS). The quest ion of the  na ture  of 
the  fl-receptors in the  t e rmina l  par t  o f  the  common bile 
duct  p rompted  the  present  s tudy  on the  effect Of te rbuta-  
line on the  sphincter  of Oddi. 

Young  hea l thy  cats weighing  at  least  2.0 kg were used. 
Af ter  being deprived of food, bu t  not  water ,  for 24 h, t hey  
were anaes thet ized  wi th  pen tobarb i ta l  40 mg/kg  i.p. The  
t e rmina l  por t ion  of the  common bile duct  was isolated and 
cannula ted  towards  the  duodenum.  The hepat ic  pa r t  of 
the  bile ducts  was drained to p reven t  distension. The  
pressure was cont inuously  recorded dur ing cons tant  ra te  
saline perfusion through the  choledochoduodenal  j unction.  
Duodenal  pressure was s imul taneously  recorded by  the  

open t ip  technique.  Detai ls  of the  exper imenta l  set-up 
have  been published elsewhere (LIEDBERG and HALABI 9). 
Hea r t  ra te  was recorded in all  exper iments ,  and blood 
pressure by ar ter ial  cannula t ion in some. 

A rhy thmic  ac t iv i ty  independen t  of duodenal  mot i l i t y  
was found in the  uns t imula ted  sphincter.  The  i.v. inject ion 
of terbuta l ine  cons tan t ly  depressed the sphincter  ac t iv i ty  
and decreased the  resistance to f low th rough  the sphincter.  
Of 25 cats, 20 responded in this way  to te rbuta l ine  in the  
dose range 0.5-4.0 [xg/kg, the  o ther  5 responded similarly to 
5-10 Fg/kg. Isoprenal ine 0.5-5.0 Fg/kg had a s imilar  
effect on the  sphincter,  bu t  differed marked ly  from ter-  
butal ine  in the  effects on hear t  ra te  and intest inal  ac t iv i ty  
(Figures 1 and 2). 
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Fig. 1. Cat, 2.0 kg. Upper curve heart rate (beats/mill), middle curve 
common duct pressure during constant rate infusion of saline 0.2 ml[ 
min, lower curve duodenal pressure. Terbutaline (TRB) 1.0 [zg/kg 
relaxes the sphincter with minimum effect on heart rate and duo- 
denal pressure. CCK relaxes the sphincter and stimulates the duo- 
denum. Isoprenaline (iPR) 1.0 [zglkg relaxes the spincter and pro- 
duces marked tachycardia. 

TRB IPR 
21Jg/kg 2p, g/kg. 

Fig. 2. Cat, 3.3 kg. Terbutaline (TRB) 2.0[xg/kg relaxes the sphincter 
(middle curve) with minimum effects on heart rate (upper curve) and 
duodenal motility (lower curve), whereas isoprenaline (IPR) 2.0 ~tg/ 
kg produces both tachyeardia and inhibits duodenal motility. 

1 G. B~NZI, F. BERT]~, A. CREMA and G. M. FRIGO, Br. J. Pharmac. 
23, 101 (1964). 

2 A. CREMA, G. BENZI, G. M. FRIGO and  F. BI~RTI~, Proe. Soc. exp. 
Biol. 120, 158 (1965). 

3 t-I. DARDIK, C. J. SCHEIN, A. WARREN and M. L. GLIEDMAN, Surg. 
Gynec. Obstet. 728, 823 (1969). 

4 A. M. LANDS, G. E.  GROBLEWSKI and  T. G. BROWN JR., Arch.  int .  
Pharmacodyn. 161, 68 (1966). 

5 A. M. LANDS, F. P. L1JDUENA and H. J. B1Jzzo, Life Sci. 5, 2241 
(1967). 

s j .  BERGMAN, H. PERSSON and K. WETTERLIN, Experientia 25, 899 
(1969). 
]7I. PERSSON and T. 0LSSON, Acta med. scand, suppl., in press 
(1969). 

8 H. PERSSON and B. JOHNSON, Aeta med. stand, suppl., in press 
(1969). 
G. LIEDBERG and M. I-tALABI, Acta chir. scand., in press (1970). 



15.4. 1970 Specialia 389 

Cholecystokinin  (CCK) in mos t  ca ts  increased the  
in tes t ina l  ac t iv i ty  and  re laxed the  sph inc te r  (Figure 1/. 
I soprenal ine  re laxed bo th  sph inc te r  and intest ine,  whereas  
t e rbu ta l ine  re laxed the  sph inc te r  wi th  negligible effects 
on the  in tes t ine  (Figures 1 and 2). These results  suppor t  
the  concept ion  of a choledochoduodenal  junc t ion  opera t -  
ing i ndependen t l y  of the  intest ine.  The effect  of ter-  
bu ta l ine  on the  sph inc te r  of Oddi,  compared  to  i ts  s l ight  
effect  on the  hea r t  and  the  small  intest ine,  indicates  t h a t  
these  organs con ta in  fl-receptors t h a t  differ f rom those  
found in the  sph inc te r  of OddlY~ 

Zusammen[assung. Die f l -Rezeptoren v o m  Sph ink te r  
-con Oddi  werden  du tch  Te rbu ta l in  selekt iv s t imulier t .  
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A d r i a m y c i n :  T o x i c i t y  Data  

Adr iamyc in  is a new ant ib io t ic  possessing bo th  in vivo 
and  in vi t ro  an t i t umora l  ac t iv i ty  1, ob t a ined  in these  
laborator ies  by  cu l t iva t ion  of Streptomyces peucetius var. 
caesius; it  has a s t ruc ture  similar  to t h a t  of d a u n o m y c i n  
being in fact  14 -hydroxydaunomyc in  2,a. The init ial  
clinical tes ts  4, which  are now in progress,  conf i rm the  
an t i t umora l  ac t iv i ty  in humans  affected by  leukemia  or 
by  ma l ignan t  neoplas ia  of various types.  

The acute  tox ic i ty  has been de te rmined  in albino mice 
(Swiss strain) by  means  of i.v. inject ions of doses of 
ad r iamyc in  hydrochlor ide ,  increasing by a factor  of 1.25, 
the  doses being given to  each of a group of 10 mice 
(5 males + 5 females).  

The mor t a l i t y  rate,  cons tan t  af ter  30 days  f rom t rea t -  
ment ,  and the effect  on body  growth  are repor ted  in 
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Adriamycin. Suberonie toxicity in rabbits. Mean haematological 
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Table I;  the  s ta t is t ical  analysis  of the  dea th- ra te ,  calcu- 
la ted  by  the  m e t h o d  of the  p rob i t s  5, gives a DLs0 of 
20.8 mg/kg.  Mor ta l i ty  begins  a few days  af ter  in ject ion 
and is comple te  wi th in  20 days ;  dur ing  th is  per iod the  
animals  lose weight,  show signs of anorexia  and eventua l ly  
of haemat ic  diarrhea.  

The subchronic  toxicology has been s tudied  in the  
r abb i t ;  in a group of 6 aninlals (3 males + 3 females) 
ad r iamyc in  hydrochlor ide  was admin is te red  i.v. a t  doses 
of 1 mg/kg  (in 0.25 ml of physiological  solution) every  
o ther  day, for 3 weeks. A n o t h e r  6 rabbi ts ,  kep t  as con- 
trols, were t r ea ted  analogously wi th  physiological  solut ion 
only. 

During the  course of the  tes ts  there  were no deaths ,  
cases of haemat ic  d iar rhea  nor  any  signs of clinical toxi-  
city. Even  the  ECG does no t  reveal  ev ident  a l te ra t ions  in 
cardiac p a t t e rn ;  only the  f requency  is s l ight ly higher  (316 
pulsat ions/ rnin  in t r ea t ed  rabb i t s  compared  wi th  235 in 
the  controls).  Only in the  males  is there  a sl ight  reduct ion  
in body  weight  increase.  

Adr iamyc in  provokes  a sl ight no rmochromic  anaemia  
wi th  t h r o m b o c y t o p e n i a  (Figure) w i thou t  var ia t ion  of 
p r o t h r o m b i n  and coaguIat ion t ime  and of the  n u m b e r  of 

Table I. Adriamycin. Ac~tte toxicity in mice 

Dose �9 No. of No. of L1)50 Fiducial Body weight after 
mglkg mice dead mg/kg limits for days: 

P -. 0.05 0 8 16 30 

Con- 10 0 - 
trois 
16 10 2 
20 10 3 / 21.1 
25 10 8 

21.8 23.1 25.3 27.4 

21.4 18.5 22.2 27.0 
18.48-24.00 21.7 18.0 20.5 24.3 

21.7 14.9 18.1 22.0 

Adriamycin was injected i.v. in 0.5 ml of distilled water, over 
15 see. 

1 A. DI MARCO, M. GAETANI and 13. SCARPINATO, Cancer Chemother. 
Rep. 53 (part 1), 33 (1969). 

2 F. ARCAMONE, G. CASSINELLI, G. FANTINI, A. GREIN, P. ORI~ZZI, 
C. POL and C. SPALLA, Paper presented at the Third International 
Fermentational Symposium, New Brunswick, N.J., Sept. 2-6 
(1968). 

3 F. ARCAMONE, G. FRA~CESCHI, S. PENCO and A. SELVA, Tetra- 
hedron Letters 13, 1007 (1969). 

4 G. BONAI)ONNA~ S. MONFARDINI, M. DE LENA and t c. I~OSSATI - 
BELLANI, Br. Med. J. 3, 503 (1969). 

5 D. J. FINN~Y, Probit Analysis (Cambridge University Press, 
London 1952). 


