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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 
values before and during treatment. 

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). 



390 Specialia EXPERIENTIA 26/4 

re t iculocytes .  Also, d a t a  on  hepa t i c  and  rena l  f unc t i on  
(Table  II)  showed  no apprec iab le  v a r i a t i o n  a t  t h e  end  of 
t he  expe r imen t s .  

A d r i a m y c i n  causes  a s l ight  r educ t ion  in  we igh t  of t he  
t h y m u s ,  t he  spleen a n d  t he  o v a r y  : his tological ly ,  in a few 
sub jec t s  one observes ,  in  m o d e s t  form, d i l a t a t i o n  of indi-  

Table II. Adriamycin. Subchronic toxicity in rabbits 

Treat- ]3UN ]31ood Total Albumin Globulin A/G 
ment mg] glucose protein g]100 g/100ml ratio 

100 ml mg/100 g/100 ml ~ fl T 
ml ml 

Control 27.2 136 6.31 3.50 0.90 1.40 0.51 1.27 
Adria- 24.8 162 6.28 3.71 0.79 0.99 0.77 1.44 
mycin 

Mean values of blood chemistry determined on serum at the end of 
treatment. 

v idua l  n e p h r o n s  w i th  some cells f laked off f rom the  col- 
lec tor  tubes ,  r educ t i on  of t he  splenic  pulp,  e i the r  r ed  or 
whi te ,  h y p o p l a s i a  of the  b o n e  marrow,  degenera t ion  of t he  
d u o d e n a l  ep i the l i um w i t h  r e d u c t i o n  of t he  n u m b e r  of 
mitoses,  a spec t s  of the  d e g e n e r a t i o n  dur ing  m a t u r a t i o n ,  
of t he  g e r m i n a t i v e  tissue, e i t he r  t e s t i cu la r  or ovar ian .  

On t he  whole,  therefore ,  a d r i a m y c i n  exer ts  an  i n h i b i t i n g  
effect  on cel lular  r ep roduc t i on  wh ich  is pa r t i cu l a r ly  evi- 
d e n t  in the  more  ac t ive ly  p ro l i f e ra t ing  tissues. 

Riassunto. Si ~ s t u d i a t o  s p e r i m e n t a l m e n t e  la  tossico- 
logia a c u t a  e s u b a c u t a  de l l ' ad r i amic ina ,  u n  n u o v o  an t i -  
b io t ico  a n t i t u m o r a l e  con s t r u t t u r a  simile a que l l s  della 
daunomic ina ,  r i l evandone  l ' a t t i v i t ~  depress iva  sulla 
r ip roduz ione  cellulare. 
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Nitrous  Oxide and Tissue  Thiopental  Levels in Rats 

Prev ious  r epo r t s  on  u p t a k e  and  d i s t r i b u t i o n  of th io-  
p e n t a l  (pen to tha l )  h a v e  been  m a d e  in t h e  absence  of 
anes the t i c s  1-4. Cl inical ly  t h i o p e n t a l  is r a re ly  admin i s -  
t e red  alone, b u t  m o s t  f r e q u e n t l y  used w i th  n i t rous  oxide. 
W e  decided to d e t e r m i n e  w h e t h e r  n i t rous  oxide modif ies  
t i ssue  levels or t h e  t i ssue  d i s t r i b u t i o n  of t h iopen ta l .  Such  
a poss ib i l i ty  is sugges ted  b y  t h e  obs e r va t i on  t h a t  d i e thy l -  
e the r  a l te rs  b o t h  t i ssue  d i s t r i b u t i o n  and  m e t a b o l i s m  of 
p e n t o b a r b i t a l  (Nembu ta l )  5. 

Methods. T h i o p e n t a l  (25 mg/kg)  was a d m i n i s t e r e d  i.v. 
to  3 pa i rs  of y o u n g  male  Sprague-Dawley  ra t s  (100-  
300 g). One r a t  of each  pa i r  was  i m m e d i a t e l y  p laced  in a 
120-li ter  c o n t a i n e r  pre-f i l led w i th  80% n i t rous  oxide  in 
oxygen  as d e t e r m i n e d  b y  ox ime t ry .  Concen t r a t i ons  of 
n i t r ous  oxide  a n d  oxygen  were m a i n t a i n e d  b y  con-  
t i nuous ly  f lowing 4 1 of n i t r ous  oxide  a n d  1 1 of oxygen  
t h r o u g h  t he  con ta ine r .  T he  pa i r ed  con t ro l  r a t  was  ex- 
posed to  room air. Af te r  30 ra in  b o t h  r a t s  were s imul-  
t aneous ly  sacr i f iced b y  d e c a p i t a t i o n  a n d  dup l ica te  mea-  
s u r e m e n t s  of t i ssue  and  p l a s m a  t h i o p e n t a l  levels were  
m a d e  us ing  t he  t echn ic  of BRODIE et  al. ~. Lef t  v e n t r i c u l a r  
b lood was i m m e d i a t e l y  ob ta ined ,  hepar in ized ,  a n d  
cen t r i fuged  a t  0 ~ 12,000 r p m  for 5 m i n  to  o b t a i n  p lasma.  
The  fol lowing t i s sues  were also i m m e d i a t e l y  o b t a i n e d  for 
homogen iza t ion ,  a lways  f rom t he  same  si te  and  in t he  
same  sequence :  l iver  ( inc luding capsule) ;  pe r i r ena l  f a t ;  
an d  whole  b r a i n  (sect ioned a t  t he  lower b ra in s t em) .  Af te r  
b lo t t ing ,  up  to 2 g of t i s sue  were added  to 5 ml  of 0 . 1 N  
I-IC1 a n d  g r o u n d  to  a n  emuls ion  in a homogenizer .  
Samples  of fa t  were emuls i f ied  in 0 .1N  N a O H  to e x t r a c t  
t h i o p e n t a l  in to  a n  aqueous  phase .  1-2  ml  of t i s sue  h o m o -  
g e n a t e  or  p l a s m a  were t h e n  added  to  a n  equa l  vo lume  of 
1 . 5 N  NaH~PO 4 a n d  30 ml  of p e t r o l e u m  e the r  c o n t a i n i n g  
1.5% i soamyl  a lcohol  in  a g lass -s toppered  b o t t l e  a n d  
s h a k e n  for 1 hl The  s u p e r n a t a n t  (solvent)  phase  was t r a n s -  
ferred to a g lass - s toppered  bo t t l e  c o n t a i n i n g  5 ml  of 
2 .5N  N a O H  and,  a f t e r  s hak i ng  for a n  add i t i ona l  2 min ,  
was  t r an s f e r r ed  to  a t e s t - t ube ,  cent r i fuged ,  3 m l  of t h e  
aqueous  phase  t h e n  be ing  r e m o v e d  a n d  added  to  a c u v e t  

a n d  the  op t ica l  dens i ty  d e t e r m i n e d  a t  305 u rn ' i n  a ,Beck-  
m a n  U V - s p e c t r o p h o t o m e t e r .  

R e a g e n t  b l a n k s  and  s t a n d a r d s  were car r ied  t h r o u g h  t he  
s ame  procedures .  B o t h  u n k n o w n  a n d  s t a n d a r d  op t ica l  
dens i t ies  were d e t e r m i n e d  a t  305 a n d  330 nm.  T h a t  t i ssue  
ha s  a b l a n k  r ange  which  is no t  r eproduc ib le  1 was cor rec ted  
on  t he  basis  t h a t  the  opt ica l  dens i ty  of t issue r ema ins  un-  
changed  a t  b o t h  305 a n d  a t  330 n m  while t he  op t ica l  
dens i t y  of t h i o p e n t a t  decreases  b y  90% be tween  305 a n d  
330 nm.  Th iopen ta l ,  50 ~xg, car r ied  t h r o u g h  the  p rocedure  
as a s t a n d a r d  p roduced  a n  opt ica l  dens i ty  of approx i -  
m a t e l y  0.680. T h i o p e n t a l  a d d e d  to  p l a s m a  a n d  t i ssue  
h o m o g e n a t e s  was recovered  w i t h i n  90 =k 3%. 

S ta t i s t i ca l  s ignif icance of t he  resul t s  was  d e t e r m i n e d  b y  
S t u d e n t ' s  / - tes t  for  d i f ferences  be tween  2 sample  m e a n s  
a t  0.95 conf idence  levels (p < 0.05). �9 

Results. T h e  a m o u n t  of t h i o p e n t a l  in t issues of an ima l s  
exposed  to  n i t rous  oxide was  no t  s ign i f ican t ly  d i f fe ren t  
t h a n  in an ima l s  exposed to  room air  (Table).  The  sum of 
t h e  t h i o p e n t a l  levels in p l a s m a  a n d  t issues ave raged  
175.3 ~g in r a t s  exposed to  room air, 169.2 {zg in r a t s  ex- 
posed  to n i t rous  oxide. N i t rous  oxide also did no t  a l t e r  t he  
d i s t r i b u t i o n  of t h i o p e n t a l  in  t issues.  P l a s m a :  b r a i n  dis t r i -  
b u t i o n  coefficients,  for  example ,  ave raged  1.84 in n i t rous -  
oxide  t rea ted ,  1.87 in con t ro l  an imals .  

Discussion. The  p resen t  d a t a  d e m o n s t r a t e  t h a t  c l inical ly  
effect ive  c o n c e n t r a t i o n s  of n i t rous  oxide  have  no  signifi- 
c a n t  effect  on  t h i o p e n t a l  d i s t r i b u t i o n  30 rain  a f te r  i ts  i.v. 
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