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d rogen  t h e  p o t e n c y  is g r e a t l y  i nc r ea sed  as AY-18,672  
shows  a h i g h  d e p l e t i o n  a t  2 m g / k g  whereas  c o m p a r a b l e  
a c t i v i t y  is e x h i b i t e d  b y  AY-14,948 a t  20 mg/kg .  T h e  
s igni f icance  of t h e  s u b s t i t u e n t s  o n  t he  a l i p h a t i c  side c h a i n  
is d e m o n s t r a t e d  b y  t h e  f ind ing  t h a t  t h e  c o m p o u n d s  
AY-20,213 a n d  AY-20,214 c o n t a i n i n g  a n  a lcohol  g roup  
are  less ac t ive  t h a n  t h e  r e spec t ive  c o m p o u n d s  AY-18,672 
a n d  AY-14,948 c o n t a i n i n g  a c a r b o n y l  group.  

The  b lockade  of u p t a k e  of n o r e p i n e p h r i n e  in t h e  h e a r t  
b y  AY-18,672 is n o t  specific to  t h e  r a t  as t h e  a c t i v i t y  is 
also o b s e r v e d  in t h e  mouse .  I n  t h i s  r e spec t  AY-18,672 is 
s imi l a r  to  AY-14,948 as t h i s  c o m p o u n d  h a s  also b e e n  s h o w n  
to  b lock  t h e  u p t a k e  of  n o r e p i n e p h r i n e  in b o t h  t h e  r a t  a n d  
m o u s e  1. 

N o n e  of t he  c o m p o u n d s  e x a m i n e d  cause  a decrease  in 
t he  endogenous  n o r e p i n e p h r i n e  in t h e  r a t  u n d e r  t he  condi -  
t i ons  employed .  I n  t h i s  r e spec t  t h e y  t h u s  r e semble  t he  
s t r u c t u r a l l y - r e l a t e d  4 - ch lo r ina t ed  a r a l k y l a m i n e  4-chloro-  
~, ~ - d i m e t h y l p h e n e t h y l a m i n e  w h i c h  ha s  also b e e n  s h o w n  ~ 
to  be  ineffec t ive .  The  c o m p o u n d s  e x a m i n e d  in t h e  p r e s e n t  
s tud ie s  a re  d i a l k y l a t e d  in  t h e  e -pos i t ion  a n d  t h i s  is of  
i m p o r t a n c e  s ince  i t  h a s  been  s h o w n  ~ t h a t  d i a l k y l a t i o n  of  
t h e  e -pos i t i on  of m o n o - e - m e t h y t p h e n e t h y l a m i n e  causes  
loss of t h e  n o r e p i n e p h r i n e - r e l e a s i n g  a c t i v i t y  w h i c h  is 
obse rved  in  t h e  m o n o - e - m e t h y l  c o m p o u n d s  in t h e  mouse  
hea r t .  AY-14,948 a n d  AY-18,672  do n o t  cause  a decrease  
in t he  b r a i n  s e ro ton in  ; in  con t r a s t ,  t h e  structurally-related 
c o m p o u n d  4 - c h l o r o - N , e - m e t h y l p h e n e t h y l a m i n e  does 3,~. 
I t  is also of i n t e r e s t  in  t h i s  r e spec t  t h a t  in  t h e  4-chloro-  
e - m e t h y l p h e n e t h y l a m i n e  series  t h e  c o m p o u n d  w i t h  t h e  
f ree  a m i n o  g roup  is t h e  m o s t  e f fec t ive  in  caus ing  t h e  decl ine  
in  s e r o t o n i n  ~ a n d  t h e  c o m p o u n d s  in  t h e  p r e s e n t  s tud ies  a re  
s u b s t i t u t e d  amines .  

I n  c o m p a r i s o n  w i t h  t h e  d rug  i m i p r a m i n e ,  t h e  com-  
p o u n d s  show s imi la r i t i es  s ince i m i p r a m i n e  ha s  been  
d e m o n s t r a t e d  to  in te r fe re  w i t h  t h e  u p t a k e  of norep ine -  
p h r i n e  s a n d  n o t  to  cause  a l t e r a t i o n s  in  t he  e n d o g e n o u s  
levels  of c a t e c h o l a m i n e s  a n d  s e ro ton in  °,~°. F u r t h e r ,  imi-  
p r a m i n e  i n h i b i t s  gas t r i c  sec re t ion  in  t h e  r a t  n-~a a n d  t h e  

c o m p o u n d s  e x a m i n e d  in t h e  p r e s e n t  s tud ie s  h a v e  also 
been  found  to  i n h i b i t  gas t r i c  sec re t ion  1~. I t  is of i n t e r e s t  
in  t h i s  r e spec t  t h a t ,  as  f o u n d  in t h e  Mock ing  of u p t a k e  of 
no rep ineph r ine ,  AY-18,672 is also t h e  m o s t  p o t e n t  of t h e  
series in  i n h i b i t i n g  gas t r i c  secre t ion  a n d  t h e  level  of t h i s  
a c t i v i t y  obse rved  w i t h  AY-18,672 is s imi la r  to  t h a t  f ound  
w i t h  i m i p r a m i n e  ~3 I n  add i t ion ,  t he  s t i m u l a t i o n  of gas t r i c  
secre t ion  i nduced  b y  rese rp ine  is b locked  b y  b o t h  imi-  
p r a m i n e  a n d  AY-18,6721~,14, 

Zusammen[assung. E s  w u r d e  ge funden ,  dass  die  s t r u k -  
t u r v e r w a n d t e  V e r b i n d u n g  e, ~ - D i m e t h y l p h e n e t h y l a m i n o -  
p r o p a n - 2 - o n  (AY-18 627) ffir das  B lock ie ren  de r  Norep ine -  
p h r i n a u f n a h m e  im R a t t e n h e r z e n  w i r k s a m e r  i s t  als AY-  
14 948. U n t e r  gegebenen  V e r s u c h s b e d i n g u n g e n  r iefen diese 
V e r b i n d u n g e n  weder  e ine N n d e r u n g  im e n d o g e n e n  Bere ich  
de r  H i r n -  u n d  H e r z k a t e c h o l a m i n e  n o c h  im Sero ton inge-  
h a l t  des R a t t e n h i r n s  he rvor .  
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Antigastric Secretory Activity of 4-Chloro-a,a-Dimethylphenethylaminopropan-2-one and Related 
Compounds 

I n  s tud ies  on  t h e  effects  of 4 -ch lo r ina t ed  a r M k y l a m i n e s  on  
t he  m o n o a m i n e  levels  in  t i s sues  of t h e  r a t  i t  was  found  t h a t  
4 - ch lo ro  - ~, e - d i m e t h y l p h e n e t h y l a m i n o p r o p a n o n -  2 - one  
(AY-14,948) b locked  t h e  u p t a k e  of n o r a d r e n a l i n e  i n to  t h e  
h e a r t L  AY-14,948 d id  n o t  cause  a n y  a l t e r a t i ons  in  t h e  
c a t e c h o l a m i n e  c o n t e n t s  of t h e  hea r t ,  b r a i n  or  ad rena l s  or  
5 - h y d r o x y t r y p t a m i n e  c o n t e n t  of t he  b ra in .  S imi la r  ac t iv i -  
t ies  h a v e  b e e n  obse rved  w i t h  i m i p r a m i n e  2-4. I m i p r a m i n e  
h a s  b e e n  s h o w n  to  i n h i b i t  gas t r ic  ac id  secre t ionS-L T h e  
effects  of AY-14,948 a n d  s t r u c t u r a l l y - r e l a t e d  c o m p o u n d s  
o n  gas t r i c  acid sec re t ion  were  d e t e r m i n e d  a n d  are  r e p o r t e d  
here .  

Materials and methods. Gas t r i c  acid sec re t ion  was  de te r -  
m i n e d  b y  a modi f i ed  m e t h o d  of SHAY, SUN a n d  GRUEl-  
STEm s. Char les  R i v e r  female  a lb ino  r a t s  (Canad i an  Breed-  
ing L a b o r a t o r i e s ;  170-190 g) were caged i n d i v i d u a l l y  48 h 
p r io r  to  t r e a t i ng .  Fo r  t he  f i rs t  24 h t he  an i m a l s  were  de- 
p r i v e d  of food a n d  t h e n  were  g iven  access to  8 %  sucrose  in 
0 .2% sod ium ch lor ide  for  8 h.  "Water was  p e r m i t t e d  ad  
l i b i t u m  e x c e p t  d u r i n g  t h e  8 h of sucrose.  3 h a f t e r  t h e  
pylor ic  l igaf ion  t he  a n i m a l s  were  a n a e s t h e t i z e d  w i t h  e t h e r  

a n d  t h e  a m o u n t  of  ac id  in  t h e  s t o m a c h  d e t e r m i n e d  b y  
t i t r a t i o n  a g a i n s t  0.1 N s o d i u m  h y d r o x i d e  in a d i r ec t  r e ad ing  
p H  m e t e r  to  7.0. F o r  t h e  d e t e r m i n a t i o n  of t h e  ef fec t  of 
AY-18,672 on  t h e  increase  in gas t r i c  sec re t ion  i n d u c e d  b y  
rese rp ine  t h e  m e t h o d  of KIM a n d  SHORE 9 as modi f i ed  b y  
LEVlNE 1° was  used. R a t s  (170-190 g) were  s t a r v e d  as 
desc r ibed  above .  T h e  s t o m a c h s  of t h e  a n i m a l s  were l iga ted  
a t  t h e  pylor ic  end  a n d  l avaged  w i t h  0 .9% NaC1 un t i l  clear.  
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1 ml  0.9 °/o saline was  r e tu rned  to  t he  s tomach .  The  l a t t e r  
t r e a t m e n t s  and  esophageal  l igat ions were done  unde r  
e the r  anaes thes ia .  Tes t  d rugs  were g iven s.c. i m m e d i a t e l y  
following the  opera t ions .  Reserp ine  (5 mg /kg  s.c.) was 
g iven 15 rain a f te r  t he  AY-18,672 and  the  an imals  were  
sacrif iced 3 h later .  The  s t omachs  were  r e m o v e d  and  t h e  
gast r ic  c o n t e n t s  e m p t i ed  in to  cen t r i fuge  tubes .  The con- 
t e n t s  were  cen t r i fuged  and  vo lumes  of solid m a t t e r  and  
juice no ted .  An  a l iquot  of  each sample  was t i t r a t e d  aga ins t  
0.01 N sod ium h y d r o x i d e  in a d i rec t  read ing  p I I  m e t e r  to  
p H  3.5 to  ob ta in  t h e  m e a n  free acid c o n t e n t  and  t h e n  t h e  
to ta l  sample  was  t i t r a t e d  to  p H  7.0 to  ob ta in  the  to ta l  acid. 

Rese rp ine  was ob ta ined  f rom CIBA Ltd .  and  imipra-  
mine  f rom Geigy L td .  The c o m p o u n d s  s tud ied  were  syn-  
thes ized  by  Dr,  A. Langis  (Ayers t  Labora tor ies )  and  were  
in t h e  form of t h e  hydroch lo r ide  salts. S t u d e n t ' s  t - tes t  
was  used in the  eva lua t ion  of t h e  data .  

Results. AY-14,948 a t  20 mg/kg,  i.p., inh ib i t ed  gast r ic  
secre t ion 56% (Table I). The s t ruc tu ra l ly - re l a t ed  com- 
p o u n d s  AY-18,672 and  AY-20,214 caused decreases  in 
gast r ic  secre t ion of 76 and  58%, respect ive ly ,  while  
AY-20,213 did no t  cause any  change.  The gastr ic  secre t ion  
decreased  26 and  62% af te r  admin i s t r a t i on  of AY-14,948 
and  AY-18,672, a t  10 mg/kg,  i,p., r e spec t ive ly ;  no change  
was  observed  a f te r  AY-20,214 and  AY-20,213. Thus,  
AY-14,948 exhib i t s  an t igas t r ic  secre tory  ac t iv i ty ;  how-  
ever,  AY-18,672 is even  more  p o t e n t  in th is  respect .  

I n  Table  I I  are shown  the  effects  of AY-18,672 and  
imip ramine  on the  s t imu la t i on  of gastr ic  secre t ion caused  
by  reserpine.  AY-18,672 (10 mg/kg  s.c.) and  imip ramine  
(10 mg/kg  s.c.) caused  a decrease  of 50 and  61% in m e a n  
free acid  a n d  a decrease  of  60 a n d  66% in to ta l  acid, 
respect ive ly .  Af te r  a d m i n i s t r a t i o n  of reserp ine  (5 mg /kg  
s.c.) t h e r e  was  an  increase  in m e a n  free acid t o  317% and  
to t a l  acid to  306%. \ ¥ h e n  the  an imals  received AY-18,672 
or  im ip ramine  15 min  before  reserpine  the  mean  free acid 
and  to ta l  acid were s imilar  to  t he  u n t r e a t e d  an ima l s ;  t he  
to ta l  acid in t he  AY-18,672 t r e a t e d  an imals  was  s imilar  to  
t h a t  of t h e  u n t r e a t e d  an imals  and  t h e  to t a l  ac id  in  t h e  
an imal s  receiving imip ramine  was decreased.  Thus ,  
AY-18,672 inh ib i t ed  the  increase  in gastr ic  secre t ion  in- 
duced  byrese rp ine ,  I m i p r a m i n e  also exh ib i t ed  th is  ac t iv i ty .  

Discussion. In  the  p r e sen t  s tudies  AY-14,948 was ob- 
se rved  to  inh ib i t  gas t r ic  s ec re t ion  in t he  ra t .  AY-14,948 
has  been  d e m o n s t r a t e d  to block the  up t ake  of no rad rena -  
line in to  the  hea r t  ~. In  these  respects  AY-14,948 is s imilar  
to  the  d rug  imip ramine  since im ip ramine  has been  shown 
to  in ter fere  wi th  t he  u p t a k e  of noradrena l ine  4 and  to  
inh ib i t  gastr ic  secre t ion  s-~. Fu r the r ,  t he  drugs are s imilar  

since ne i the r  AY-14,9481 nor  imip ramine  e.a causes changes  
in the  endogenous  levels of ca techo lamines  in the  hear t ,  
b ra in  or adrena ls  or 5 - h y d r o x y t r y p t a m i n e  in the  bra in .  

Of the  s t ruc tu ra l ly re l a t ed  c o m p o u n d s  t e s t e d  a n o t h e r  
c o m p o u n d  AY-18,672 ( ~ , e - d i m e t h y l p h e n e t h y l a m i n o p r o -  

Table I. Effect of A¥-14,948 and structurally-related compounds on 
gastric secretion 

Compound Gastric secretion 
Dose m Eq acid/3 h % of 
mg/kg, :L S.E. control 
i.p. 

None 0.54 ~ 0.05 

AY-14,948 20 0.29 -4- 0.03 54 
CH~ 0 

x - - x  [ fl 
C l - - ~ x x  CH~-C-NHC I taCCf ta 

CH 3 

AY-18,672 20 0.13 :t= 0.02 24 
CH~ O" 

CH~-C-NHCH:-C-CHa 

CH3 

AY-20,214 20 0.23 ::~ 0.05 42 
CH3 

C1 x/-~X/~-C H~C-N HCH~CHCH ~ 

CH 3 OH 

AY-20,213 20 0.49 4- 0.06 9I 
CHz 

~----~CH@-NHCH~CHCH 3 

CH 3 OH 

There were 9 control and 4-6 treated animals. 

None 0.584-0.05 
AY-14,948 10 0.434-0.04 74 
AY-18,672 10 0.224-0.04 38 
AY-20,214 10 0.44=t=0.06 76 
AY-20,213 10 0.464-0.04 79 

There were 8 control and 5 treated animals. 

~.0.01 

-~0.001 

<i0.001 

> 0 . i 0  

<2 0.05 
< 0.001 
:> 0.10 
:> 0.05 

Table II. Effects of AY-18,672 and imipramine on reserpine-induced gastric secretion 

Compound Dose Gastric secretion 
mg/kg, s.c. Mean free acid Total acid 

l~Eq/3h 4- S.E. P %of  ~ . E q / 3 h l  S.E. 
control 

P % of 
control 

None - 23 ~ 2.7 95 :I: 20.0 
AY-18,672 10 12 ~_ 1.8 <2 0.01 50 38 :t: 4.7 
Imipramine 10 9 ± 1.8 < 0.0I 39 32 4- 2.8 
Reserpine 5 73 ~- 5.5 < 0.001 317 291 ~ 48.0 
AY-18,672 + 10 > 0.10 

18 ~ 3.3 78 52 4- 6.9 Reserpine 5 < 0.001~ 
Imipramine + 10 > 0.10 

t8 4- 2.0 78 45 :}: 4,8 Reserpine 5 <: 0.001~ 

< 0.05 
< 0.02 
<: 0.01 
> 0.05 
<:Z 0.01 ~ 
<2 0.05 
.~ 0.01 • 

40 
34 

306 

55 

47 

There were 7 control and 4-6 treated animals; P-value is versus controls; a-value is versus rcscrpinc-treatcd group. 
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pan-2-one)  was  more  ef fec t ive  t h a n  AY-14,948 a n d  was 
t h e  m o s t  p o t e n t  of t h e  series in  b lock ing  t he  basa l  gas t r ic  
secre t ion.  The  level  of an t i ga s t r i c  s ec re to ry  a c t i v i t y  of 
AY-18,672 is m o r e o v e r  s imi la r  to  t h a t  o b s e r v e d  w i t h  
i m i p r a m i n e .  Also, as w i t h  i m i p r a m i n e  t he  s t i m u l a t i o n  of 
gas t r ic  secre t ion  i nduced  b y  rese rp ine  is b locked  b y  
AY-18,672.  I t  is of i n t e r e s t  t h a t  AY-18,672 b locks  t he  up-  
t a k e  of n o r a d r e n a l i n e  a n d  is also more  p o t e n t  in  t h i s  
a c t i v i t y  t h a n  AY-14,9487.  F u r t h e r ,  in s tud ies  u t i l iz ing  t h e  
same  c o m p o u n d s  e x a m i n e d  in  t he  p r e s e n t  s tud ies  AY-  
18,672 was  t he  m o s t  ac t ive  of t he  series in  in t e r f e r ing  in 
t he  u p t a k e  of n o r a d r e n a l i n e  ~. O t h e r  d rugs  wh ich  p r e v e n t  
t he  u p t a k e  of no rad ren a l i ne ,  such  as c h l o r p r o m a z i n e  a n d  
coca ine  in a d d i t i o n  to  i m i p r am i ne ,  are  ef fec t ive  as in-  
h ib i to r s  of t he  basa l  gas t r ic  sec re t ion  in  t he  py lorus -  
l iga ted  r a t  ~,n. 

Zusammen[assung. AY-14,948 [ 4 - C h l o r - a . a - D i m e t h y l -  
p h e n e t h y l a m i n o p r o p a n - 2 - o n ]  s e t z t  die basa le  Ausschei -  
d u n g  y o n  MagensXure  in der  R a t t e  he rab .  Die P r f i fung  
de r  s t r u k t u r v e r w a n d t e n  V e r b i n d u n g e n  ergab,  dass  AY-  
18,672 [ ~, ~- D i m e t h y l p h e n e t h y l a m i n o p r o p a n -  2- on]  in  
d ieser  H i n s i c h t  w i r k s a m e r  is t  als AY-14,948,  i n d e m  es 
a u c h  die r e s e r p i n b e d i n g t e  E r r e g u n g  de r  Magens i tu reaus-  
s c h e i d u n g  b lock ie r t .  
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A S e x  Di f f erence  in S o m e  T o x i c  Ef fects  of L i t h i u m - C a r b o n a t e  

L i t h i u m  c a r b o n a t e  is wide ly  used in  cl inical  t r i a l s  
a g a i n s t  m a n i c  phases  of t h e  m a n i c - d e p r e s s i v e  p h y c h o s i s  x,z 
a n d  as p r o p h y l a c t i c  a g e n t  aga i n s t  r e c u r r e n t  depress ions  3. 
T h e r e  is, therefore ,  a cons ide rab le  i n t e r e s t  in  tox ic  effects  
a f t e r  ch ron ic  t r e a t m e n t ,  u s ing  d i f fe ren t  ways  of admin i s -  
t r a t i o n  a n d  d i f f e ren t  a n i m a l  species a-6. 

Us ing  l i t h i u m  c a r b o n a t e  b y  gas t r ic  i n t u b a t i o n  in ra ts ,  
c o n s i s t e n t l y  more  p r o n o u n c e d  toxic  effects  h a v e  been  
o b s e r v e d  for  ma le  t h a n  for female  a n i m a l s  u n d e r  our  
e x p e r i m e n t a l  condi t ions .  Male a n d  female  r a t s  f rom 
Sprague  D a w l e y  s t r a i n  weigh ing  180-210 g were k e p t  on  
a s t a n d a r d  d ie t  ( con ta in ing  5 g /kg  of s o d i u m  chlor ide) .  The  
ma le  r a t s  were  k e p t  s e p a r a t e d  f rom t he  female  an imals ,  in 
a c o n s t a n t  r o o m  t e m p e r a t u r e  of 27 °C. 

L i t h i u m  c a r b o n a t e  (Merck Co.) d issolved in  wate r ,  
(10 mg/ml )  was  a d m i n i s t e r e d  da i ly  b y  gas t r i c  i n t u b a t i o n  
in a dose of 15 rag/100 g b o d y  weight .  

A n i m a l s  were  a l lowed d ie t  a n d  t a p  w a t e r  ad  l i b i t um.  
The  p a r a m e t e r s  m e a s u r e d  were b o d y  weight ,  su rv iva l  t i m e  
a n d  b lood  non -p ro t e i c  n i t rogen .  I n  all t hese  p a r a m e t e r s ,  
in  ma le  r a t s  more  tox ic  effects  t h a n  in t he  c o r r e s p o n d i n g  
females  h a v e  b e e n  observed .  
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Toxicity in rats rcceiving lithium carbonate (15 mg[100 g body 
weight per day). 

Non-proteic nitrogen from blood of male and female rats after 15 days 
of trcatment with lithium carbonate. 

Control animals Males Females 

0.33 -4- 0.05 0.49 4- 0.02 0.35 -}- 0.04 

The results represent the average of 6 animals -4- S.E. 

I n  t h e  F igu re  t h e  s u r v i v a l  t i m e  in b o t h  ma le  a n d  female  
a n i m a l s  is recorded.  T h e  tox ic  effect  is h ighe r  in  ma le  ra ts .  
In  th i s  g roup  the  a d m i n i s t r a t i o n  was  i n t e r r u p t e d  a f t e r  15 
d a y s  of t r e a t m e n t .  D u r i n g  t h e  days  of i n t e r v a l  no  f u r t h e r  
d e a t h s  were  obse rved  whi le  t he  a n i m a l s  r a p i d l y  d ied  
s h o r t l y  a f t e r  r e s u m p t i o n  of l i t h i u m  c a r b o n a t e .  

The  b o d y  w e i g h t  dec reased  in b o t h  a n i m a l  groups,  b u t  
in  ma le  r a t s  t he  decrease  was a b o u t  30% more  t h a n  in 
female  ra ts .  

The  Tab le  shows the  changes  in b lood n o n - p r o t e i c  
n i t r o g e n  a f t e r  15 days  of t r e a t m e n t  in  t he  2 groups,  aga in  
showing  m a r k e d  increase  in ma le  ra ts .  The  sex d i f ference  
of l i t h i u m  c a r b o n a t e  t o x i c i t y  has  no t  been  r e p o r t e d  in a n y  
of t he  rev iews  on  t he  s u b j e c t  7-1°, a n d  i t  is of i n t e r e s t  to  
cl inical  i n v e s t i g a t o r s  for  t h e  poss ib i l i ty  t h a t  l i t h i u m  
c a r b o n a t e  m a y  be more  tox ic  in ma le  h u m a n  s u b j e c t s  
d u r i n g  t r e a t m e n t  of p sycho t i c  diseases.  

Riassunto. A b b i a m o  n o t a t o  u n a  n e t t a  d ive r s i t~  di ri-  
spos t a  t r a  r a t t i  m a s c h i  c f e m m i n e  d u r a n t e  il t r a t t a m e n t o  
cronico con  15 mg/100  g di peso corporeo  di  c a r b o n a t o  di 
Li t io ,  s o m m i n i s t r a t o  pe r  s o n d a  gas t r ica .  La  toss ic i t£  e ra  
m o l t o  pifi sp i cca t a  nei  m a s c h i  che nel le  femin ine .  Nei  
masch i  la m o r t a l i t ~  ce s sava  con  l ' i n t e r r u z i o n e  del la  som-  
m i n i s t r a z i o n e  e r i p r e n d e v a  con  il t r a t t a m e n t o .  L ' a z o t e m i a  
d e t e r m i n a t a  dopo  15 giorni  d i  t r a t t a m e n t o  nei  due  gruppi ,  
t e s t i m o n i a v a  pu re  va lor i  s i g n i f i c a t i v a m e n t e  piCa e leva t i  
negl i  an ima l i  masch i .  
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