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Tab. I 

117 

Experimental group 

1. Emetine 

2. Swimming 
3. Swimming+ emetine 

Animals no, 

used ] dead 

4 4 

4 0 
4 4 

Survival 
time in h 
(mean) 

120 

60 ~ 

Heart weight 
(mean) 

rag/100 
mg of body 

weight 

1200 240 

1550 323 
1950 375 

EKG Sequential changes 

Depressed or inverted T .  Tachycardia - PR pro- 
longation - QRS widening - tSradycardia Blocks 
Bradycardia - Right ventricular strain 
Coronary T - PR prolongation - QRS widening - 
Bradycardia - Blocks 

Test indicates that survival times of groups 1 and 3 differ significantly at 0.01 level. 

Tab. II. Percentage of animals showing EKG changes 

EKGehanges 

T 

ST 

T coronary 

Tachycardia 

Bradycardia 

PR  prolongation 

QRS widening 

Blocks 

Deaths 

Treat- 
ment 

E 
E + S  
E 
E + S  
E 
E + S  
E 
E + S  
E 
E + S  
E 
E + S  
E 
E + S  
E 
E + S  
E 
E + S  

Hours of emetine treatment 

30 

75 
100 

25 
75 

0 
75 

50 
0 

0 
75 

0 
100 

0 
75 

0 
0 

0 
0 

r I 90 I 118 

I00 100 100 
100 D D 

50 50 50 
75 D D 

0 0 0 
75 D D 

0 0 0 
0 D D 

0 75 100 
100 D D 

50 75 75 
100 D D 

25 50 75 
100 D D 

0 0 75 
75 D D 

0 25 100 
75 100 100 

E = Emetine alone 
E + S = Emetine and swimming 

behav iou r  depress ion  by emet ine ,  s h o w n  by  the  th i rd  
group,  conf i rms  the  myocard ia l  origin of the  emet ine  
depress ion  as we have  suggested in o t h e r  research  is, in 
which  eme t ine  did no t  show any  effect  on  t h e  condi t ion-  
ing, while  the  cardiac  effects  and the  s p o n t a n e o u s  behav-  
iour  depress ion  were  ev iden t .  

F r o m  the  p r e s e n t  s tud ies  we would conc lude  t h a t :  
1. s w i m m i n g  exercise causes  very  s t rong  p o t e n t i a t i o n  of 
emet ine  ca rd io tox ic i ty ;  2. there  are mu tua l  in t e rac t ions  
be tween  E K G  changes  by  emet ine  and  E K G  changes  by  
s w i mmi n g  exercise;  3. s w i mmi n g  exercise evokes  the  
appea rance  of co rona ry  signs never  observed  wi th  eme t ine  
alone;  4. t he  c o m b i n a t i o n  of s w i mmi n g  exercise and  
eme t ine  s u b a c u t e  poisoning  m a y  form a basis  for p h a r m a -  
cological p roduc t i on  of e x p e r i m e n t a l  co rona ry  insuffi-  
c iency;  5. th i s  c o m b i n a t i o n  m a y  also serve as a mode l  for 
the  expe r imen ta l  s t u d y  of t he  clinical p rob lem of the  
in te rac t ions  b e t w e e n  physical  s t ress  and  coronary  disease.  

Rdsumd. Nous  r a p p o r t o n s  ici des exp6riences  sur  le 
cobaye  se r a p p o r t a n t  X Ia toxici t6 de l '6m6tine pour  le 
cceur, en par t icu l ie r  apr6s po ten t i a l i sa t ions  par  de exercices 

de nage.  A. MARINO 
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The T changes,  somet imes  accompan ied  by  ST de- 
pression,  are typ ica l  of subacu te  eme t ine  poisoning,  as we 
have  observed  t h e m  in more  t h a n  200 guinea  pigs so 
t r e a t e d  in our  previous  research.  T h e y  have  been  a t t r ib -  
u t ed  to  a general ized myocard ia l  d a m a g e  caused  b y  
emet ine ,  which,  in t he  t e rmina l  s tages  of t r e a t m e n t ,  
sp reads  to  t he  conduc t ion  t issue,  de t e rmin ing  the  changes  
of in t ra -  and  a t r ioven t r i cu la r  conduc t ion  m e n t i o n e d  in 
Table  I and  II .  In  the  p re sen t  and  prev ious  research  we 
neve r  obse rved  E K G  signs of co rona ry  insuff ic iency in  
gu inea  pigs receiv ing on ly  emet ine .  This  nega t ive  d a t u m  
was  obse rved  n o t  on ly  in guinea  pigs sub jec t ed  to  eme t ine  
subacu te  poisoning,  b u t  also in those  sub jec t ed  to  emet ine  
chronic  t r e a t m e n t ,  in r abb i t s  receiving emet ine  acute  
poisoning and  recen t ly  in dogs 1~ receiving i n t r aco rona ry  
or i n t r avenous  in jec t ions  of the  drug,  in which  the  
co ronary  flow or t he  co rona ry  d e b t  was cont ro l led  t oge the r  
w i th  t he  E K G  and  blood pressure .  The  E K G  signs of 
c o r o n a r y  insuff iciency,  however ,  were  ev iden t  in t h e  
group  of an imals  sub jec t ed  to  s w i m m i n g  and  emet ine .  
This  m a y  be d e p e n d e n t  upon  the  fact  t h a t  t he  hea r t  hyper -  
t r o p h y  by  exercise would  require  more  nu t r i t i on  of the  
m y o c a r d i u m  no t  realizable because  of myocard ia l  damage  
caused  b y  emet ine .  Final ly,  the  increase of spon t aneous  

17 A. BIANCHI and A. MARINO, to be published. 
is A. MARINO, Science, in press. 

P s y c h o l o g i c a l  S t r e s s  a n d  E m e t i n e  C a r d i o t o x i c i t y  

The inf luence exe r t ed  by  men ta l  and  especial ly emo-  
t ional  fac tors  on t h e  s y m p t o m s ,  course and  prognos is  of 
card iac  disease,  is an  obse rva t ion  as old as medicine .  V e r y  
of ten,  as also in our  personal  exper ience  1 emot iona l  s t ress  
p layed  the  role of p rec ip i t a t ing  fac tor  in t he  pa thogenes i s  
of t he  m y o c a r d i u m  infarc t ion and  o the r  card iac  diseases 1. 
More recent ly ,  a d i rect  role p layed  by  bra in  m e c h a n i s m s  in 
t he  origin of coronary  disease was  also sugges ted  and  sup-  
po r t ed  by  clinical and  s ta t i s t ica l  eva lua t ions  ~. Inc rease  in  

x A. ROBERTACClO and A. MARINO, Rass. int. Clin. Terap. 46, 1775 
(1958).- M.MATTIOLI, L'In[artodel Miocardio (E.S.I., Naples 1955). 
- E. LEPESCHKIN, Modern Electrocardiography (Williams & Wil- 
kins Co., I3alfimore 1951), Vol. 1. 

z N. E. Isctn.ONDSKV, Brain Mechanisms in Coronary Disease 
(Henry Kimpton, London 1952). 
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s e r u m  choles te ro l  levels  a n d  decrease  in  s e r u m  p h o s p h o -  
l ip id  levels  were  r e c e n t l y  r e p o r t e d  in  s t u d e n t s  u n d e r  
e x a m i n a t i o n  stress,  in  a n  a t t e m p t  to  s t u d y  r e l a t i o n s h i p  
b e t w e e n  e m o t i o n a l  stress,  cho les te ro l - I ip id - l ipopro te in  
m e t a b o l i s m  a n d  c o r o n a r y  ar te r iosc leros is  ~. H o w e v e r ,  u p  
t i l l  now,  t h e r e  h a s  n o t  b e e n  de f in i t ive  e x p e r i m e n t a l  
ev idence  of a n  a s soc ia t ion  b e t w e e n  ca r d i ac  disease  a n d  
l~sychologicaI factors .  A t  p re sen t ,  t h e r e  a re  t w o  m a j o r  
e x p e r i m e n t a l  a p p r o a c h e s  to  t h i s  p rob l em.  O n e  a p p r o a c h  
is t h e  s t u d y  of t h e  c a r d i o v a s c u l a r  r epe rcuss ions  fo l lowing 
a b l a t i o n  or  s t i m u l a t i o n  of c e r t a i n  a reas  of  t h e  c e n t r a l  
n e r v o u s  sys tem,  expec ia l ly  of t h o s e  w h i c h  a re  supposed  to  
h a v e  a role  in  t h e  e l a b o r a t i o n  a n d  r e g u l a t i o n  of e m o t i o n s  4. 
T h e  second a p p r o a c h  is t h e  s t u d y  of t h e  ca rd i ac  r eac t i ons  
to  e x p e r i m e n t a l  p rocedures ,  s u c h  as e m o t i o n a l  s t ress ,  
c o n d i t i o n i n g  a n d  conf l ic t  s i t ua t i ons  ~. Since PAvI .ov f i rs t  
d e m o n s t r a t e d  cond i t i oned  reflexes,  ca rd iac  a n d  v a s c u l a r  
cond i t i oned  responses  h a v e  b e e n  inves t iga t ed ,  p a r t i c u l a r l y  
in  t h e  U.  S. A. s. However ,  w i t h  b o t h  of t he se  app r oaches ,  
t he  p e r i p h e r a l  r esponses  to  t he  neuro logica l  or psycho-  
logical  a r t i f ic ia l  cond i t ions  were  el ici ted b y  a n o r m a l  h e a r t  
in  basa l  cond i t i on  or  s u b j e c t e d  to  s p o n t a n e o u s  phys io-  
logical  exer t ions .  A t h i r d  a p p r o a c h ,  in  our  view,  m a y  be  
a t t e m p t e d  b y  p r o d u c i n g  a pa t ho l og i ca l  c o n d i t i o n  of t h e  
h e a r t  a n d  t h e n  e v a l u a t i n g  t h e  ca rd iac  inf luences  of psycho-  
logical  s tress.  I n  t h i s  way,  t h e  e x p e r i m e n t a l  a p p r o a c h  m a y  
be  closer  t o  t h e  cl inical  o b s e r v a t i o n ,  w h i c h  does a d m i t  a 
ca rd iac  p r ed i spos i t i on  in  t h e  cases of  p sychogen ic  ca rd iac  
diseases,  in  o rde r  to  exp l a i n  t h e  se lec t ive  choice  b y  t h e  
psycho log ica l  f a c t o r  of t h e  h e a r t  as  t h e  o r g a n  invo lved .  
W'e h a v e  t h o u g h t  t h a t  e m e t i n e  cou ld  b e  u sed  in  o rde r  to  
p r o d u c e  t h i s  p red i spos i t i on  in  t h e  e x p e r i m e n t a l  an ima l ,  
s ince  in  ou r  p r ev ious  r e sea rch  s t h i s  d r u g  h a s  b e e n  s h o w n  
t o  be  a specif ic  ca rd io tox i c  agen t .  E m e t i n e  s u b a c u t e  
po i son ing  h a s  p r o v i d e d  a useful  m e t h o d  for  p r o d u c i n g  a 
pa tho log i ca l  c o n d i t i o n  of  t h e  h e a r t  of t h e  g u i n e a  pig, w h i c h  
is s imi la r  to  t h e  i n t e r s t i t i a l  m y o c a r d i t i s  of h u m a n  p a t h o -  
logy a n d  m a y  be  used  in e v a l u a t i n g  t h e  ca rd i ac  effects  of 
d rugs  a n d  o t h e r  fac to rs  ~. Therefore ,  in t h e  p r e s e n t  re-  
s ea rch  ~, t h e  i n t e r a c t i o n s  b e t w e e n  e m e t i n e  c a r d i o t o x i c i t y  
a n d  psycho log ica l  s t ress  h a v e  b e e n  i n v e s t i g a t e d  in t h e  
g u i n e a  pig. 

T h r e e  g roups  of gu inea  pigs were  used.  One group 
(controls) received only emetine. T h e  a n i m a l s  were  g iven  
5 m g  of e m e t i n e  h y d r o c h l o r i d e / k g  of b o d y  w e i g h t / d a y ,  
s u b c u t a n e o u s l y ,  as  desc r ibed  in  ou r  p rev ious  p a p e r s  s. T h e  
t r e a t m e n t  was  c o n t i n u e d  u n t i l  t h e  d e a t h  of t h e  an imals .  
The second group was subjected to conditioning and emetine. 
These  a n i m a l s  w e r e  p r e v i o u s l y  cond i t i oned  to  a n  avo id-  
ance  s i t ua t ion ,  a cco rd ing  to  t h e  m e t h o d  desc r ibed  b y  
MOVeRER in t h e  r a t  s. T h e  u n c o n d i t i o n e d  s t i m u l u s  was  a 
mi ld  e lec t roshock.  T h e  c o n d i t i o n e d  s t i m u l u s  was  a combi -  
n a t i o n  of a s t e a d y  l i gh t  a n d  a noise.  T h e  a n i m a l s  were 
c o n d i t i o n e d  t o  avo id  t h e  s h o c k  b y  c ross ing  a b a r r i e r  f rom 
a l i gh t ed  i n t o  a d a r k  c o m p a r t m e n t  of  t h e  e x p e r i m e n t a l  
cage. T h e y  r e a c h e d  t h e  m a x i m u m  p e r c e n t a g e  of  pos i t i ve  
responses ,  i.e., C o n d i t i o n e d  A v o i d a n c e  (C.A.), b e t w e e n  7 
a n d  11 t r a i n i n g  sessions,  e a c h  sess ion b e i n g  c o m p r i s e d  of  
20 p r e s e n t a t i o n s  of  t h e  c o n d i t i o n e d  s t imulus .  A f t e r  t h i s  
m a x i m u m  h a d  been  m a i n t a i n e d  for  m o r e  t h a n  t h r e e  
s e q u e n t i a l  sessions,  t h e  e m e t i n e  t r e a t m e n t  w as  b e g u n  a n d  
c o n t i n u e d  u n t i l  t h e  d e a t h  of t h e  an imals ,  as  desc r ibed  
before,  whi le  t h e  an ima l s  were r egu la r ly  s u b j e c t e d  to  t h e  
da i ly  t r a i n i n g  sessions.  I n  our  p rev ious  r e sea rch  e m e t i n e  
i t se l f  d id  n o t  show a n y  inf luence  o n  t h e  c o n d i t i o n i n g  e. 
D u r i n g  t h e  pe r iod  in w h i c h  t h e  an i m a l s  were  s u b j e c t e d  
o n l y  to  t h e  cond i t ion ing ,  n e i t h e r  loss of b o d y  w e i g h t  n o r  
a n y  a d v e r s e  s y m p t o m s  were  obse rved .  E K G  records ,  per -  
f o r m e d  15 ra in  a f t e r  t h e  t r a i n i n g  sessions,  showed  on ly  a 

s l igh t  t a c h y c a r d i a .  The third group was subjected to con]tin 
and emetine. These  a n i m a l s  were  p r e v i o u s l y  c o n d i t i o n e d  to  
t h e  a v o i d a n c e  s i tua t ion ,  as were  t h e  an ima l s  of t h e  second  
group.  T h e y  r eached  t h e  m a x i m u m  C.A. b e t w e e n  5 a n d  25 
t r a i n i n g  sessions.  A f t e r  t h i s  m a x i m u m  h a d  b e e n  m a i n -  
t a i n e d  for  m o r e  t h a n  t h r e e  consecu t i ve  sessions,  t h e  
a n i m a l s  were  forced i n t o  t im conf l ic t  s i t u a t i o n  b y  a l t e r -  
n a t i n g  t h e  t r a i n i n g  sessions w i t h  sessions in  w h i c h  t h e  
p u n i s h i n g  s t i m u l u s  was  g iven  e v e n  w h e n  t h e  c o n d i t i o n e d  
r e sponse  was  c 'orrect ly  pe r fo rmed .  As a consequence  of 
t h i s  p rocedure ,  a p rogress ive  r e d u c t i o n  of C.A. r e su l t ed ,  
t o g e t h e r  w i t h  t y p i c a l  s y m p t o m s  of a n x i e t y  a n d  t a c h y -  
card ia .  No o t h e r  s ign i f i can t  E K G  changes  or  r e d u c t i o n  of 
b o d y  w e i g h t  were  o b s e r v e d  d u r i n g  t h i s  per iod.  W h e n  t h e  
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Training ,~essions ~ Em~tine I 

Fig. 1. Guinea pig, previously conditioned to the avoidance situation, 
then forced into the conflict situation and subjected to the emetine 
subacutc poisoning. C.A. ---- Conditioned Avoidance or percentage of 
positive responses for each training session. The continuous lines 
indicate normal sessions, the broken lines the sessions in which the 
punishing stimulus was given even when tim conditioned response 

was correctly performed. 
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Experiment 
group 

E 
Condit. + E 
Conflict + E 

No. 
ani- 
mals 

11 
6 
9 

Hours of emetine treatment and 
percentage of deaths 

72 84 96 108 1~0 132 144 156 168 180 192 

0 0 9 9 27 36 63 63 72 721001 
0 0 0 33 66 66 66 66 66 100 
0 11 11 88 88 100 

mean in 
h 

144.6 
131.0 
102.2 

Survival time 

9A 
:k 12.9 0.6 

3,1 3,74 
0.05 

< 0.01 
'>  0.001 

% 
change 

Body weight 
% change 
at 5th day 

(mean) 

- -  - 2 1 . 5  

- 9 - 2 3 . 0  

- 30 - 26.0 
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185 
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1115 
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Emeline Conditioning Conflict 
and Emetine and Emefine 

IOL?, 

Fig. 2. Survival times in h after the beginning of emetine subacute 
poisoning. The heavy lines indicate the means of each group, the thin 
lines represent the individual values. Note the following: 1. the 
animals receiving emetine and conflict (third group) died remarkably 
earlier than the animals receiving emetine alone (first group) and 
those receiving emetine and conditioning (second group); 2. the 
maximum survival time in the third group is less than the means of 
the second and first one; 3. the survival times of the guinea pigs of the 
third group are closely concentrated around the mean, as compared 
to those of the other two groups, in which the individual values a r e  

more dispersed. 

conf l i c t  h a d  deve loped ,  t h e  e m e t i n e  t r e a t m e n t  was  b e g u n  
a n d  c o n t i n u e d  u n t i l  t h e  d e a t h  of t h e  an imal s ,  as  desc r ibed  
before.  D u r i n g  t h e  t r e a t m e n t ,  t h e  a n i m a l s  were  r egu la r ly  
s u b j e c t e d  to  t h e  conf l i c t  sessions.  I n  F i g u r e  1 t h e  b e h a v i o u r  
oI a t y p i c a l  a n i m a l  of t h e  t h i r d  g roup  is r epo r t ed .  

Compar i sons  of  t h e  s u r v i v a l  t imes ,  p e r c e n t a g e  of d e a t h s  
a n d  b o d y  w e i g h t  r e d u c t i o n  in  t h e  t h r e e  g roups  of a n i m a l s  
are  t a b u l a t e d  in  F igu re  2 a n d  t h e  Table .  

T h e  t y p i c a l  EKG changes  a s soc ia t ed  w i t h  t h e  e m e t i n e  
t r e a t m e n t ,  as  desc r ibed  in  ou r  p r ev ious  p a p e r s  e, a p p e a r e d  
ear l ie r  a n d  were  m o r e  p r o n o u n c e d  in  t h e  t h i r d  g r o u p  t h a n  
in t h e  second  a n d  in  t h e  f i r s t  one. Also, f r om t h e  com-  
pa r i son  b e t w e e n  t h e  s u r v i v a l  t i m e  a f t e r  e m e t i n e  a n d  t h e  
conf l ic t  b e h a v i o u r  of e a c h  i n d i v i d u a l  gu inea  p ig  of t h e  
t h i r d  g roup ,  i t  wou ld  s eem t h a t  t h e r e  was  a co r re l a t ion  
b e t w e e n  i n t e n s i t y  of  conf l i c t  a n d  degree  of m o r t a l i t y  in  
t h e  a n i m a l s  s u b j e c t e d  t o  b o t h  conf l ic t  a n d  emet ine .  

On  t he  basis  of t he se  resul ts ,  we would  conc lude  t h a t :  
1. cond i t i on ing  a lone  causes  o n l y  a s l igh t  a n d  non-s ignif i -  
c a n t  p o t e n t i a t i o n  of e m e t i n e  c a r d i o t o x i c i t y ;  2. conf l ic t  
exe r t s  a n  e v i d e n t  a n d  s ign i f i can t  p o t e n t i a t i o n  of e m e t i n e  
c a r d i o t o x i c i t y ;  3. s ince t h e  conf l i c t  is a specif ic  k i n d  of 
psycholog ica l  s t ress  and,  on  t h e  o t h e r  h a n d ,  e m e t i n e  h a s  
tox ic  effect  specif ical ly on  t h e  h e a r t ,  t h e  c o m b i n a t i o n  of 
psycho log ica l  a n d  pha rmaco log ica l  m e t h o d s  we h a v e  used  
in t h e  p r e s e n t  research ,  m a y  fo rm a bas i s  for  t h e  exper i -  
m e n t a l  s t u d y  of  t h e  assoc ia t ion  b e t w e e n  psycho log ica l  
f ac to r s  a n d  ca rd i ac  disease.  

W h i l e  t h e r e  is n o  ques t ion  a b o u t  t h e  v a l i d i t y  of  these  
resul ts ,  t h e r e  is a m b i g u i t y  a b o u t  t he i r  cause.  Thus ,  we do 
n o t  k n o w  h o w  t h e  conf l ic t  p o t e n t i a t e s  t he  c a r d i o t o x i c i t y  
of emet ine .  I t  is supposed  t h a t  emo t ions  are  ab le  to  cause  
changes  in  t h e  v i sce ra l  func t ions ,  as  a r e s u l t  of  t h e i r  
d i s t u r b i n g  a c t i o n  o n  t h e  a u t o n o m i c  o r  h o r m o n a l  b a l a n c e  
of t h e  o rgan i sm.  I n  pa r t i cu l a r ,  a s t a t e  of s y m p a t h i c o t o n i a  
a n d  a release of ho rmones ,  such  ms adrena l ine ,  co r t i sone  or  
A C T H ,  h a v e  b e e n  sugges ted  in  t he  i n t e r p r e t a t i o n  of t he se  
c h a n g e s  s -~  Therefore ,  t h e  obse rved  p h e n o m e n o n  could  be 
c o n n e c t e d  w i t h  a n  i n t e r a c t i o n  b e t w e e n  t h e  ef fec t  of t he se  
n e u r o v e g e t a t i v e  f ac to r s  or  h o r m o n e s  a n d  t h e  ef fec t  of 
e m e t i n e  on  t h e  h e a r t .  I n  t h i s  way ,  i t  could  be  inc luded  in 
t h e  p a t t e r n s  of t h e  genera l  a d a p t a t i o n  s y n d r o m e  accord-  
ing  t o  SELYE ~, suppos ing  conf l ic t  t o  p l a y  t h e  role of t he  
s t r e s s ing  f a c t o r  a n d  e m e t i n e  t h a t  of t h e  ca rd i ac  vec to r .  
A l t e rna t i ve ly ,  t h e  conf l i c t  m a y  be  supposed  to  a c t i v a t e  
t h e  h i g h e r  b r a i n  m e c h a n i s m s  sugges t ed  b y  ISCHLONDSKY ~ 
in t h e  i n t e r p r e t a t i o n  of t he  p a t h o g e n e s i s  of some ca rd iac  
disease,  in  w h i c h  case t h e  b r a i n  m e c h a n i s m  could  f ind  a n  
ea sy  r ecep to r  in  t h e  h e a r t  d a m a g e d  b y  eme t ine .  These  a n d  
o t h e r  h y p o t h e s e s  a re  poss ib le  a n d  f u r t h e r  r e sea rch  is 
n e c e s s a r y  to  c la r i fy  t h e  r e su l t s  r e p o r t e d  above .  

Riassunto. L ' a u t o r e  r i p o r t a  i r i su l t a t i  di  a l cune  r icerche 
sulle i n t e r f e r enze  f ra  cardiotossicitS,  de l l ' eme t ina ,  con-  
d i z i o n a m e n t o  e conf l i t to  ne l la  cavia ,  I1 c o n d i t i o n a m e n t o  
ese rc i t a  u n  l ieve e n o n  s ign i f i ca t ivo  p o t e n z i a m e n t o  su l la  
ca rd io toss ic i t~  emet in ica ,  m e n t r e  t a l e  p o t e n z i a m e n t o  ~ r i-  
s u l t a t o  e v i d e n t e  ed  a l t a m e n t e  s igni f ica t ivo  con  il eonf l i t to .  
I r i s u l t a t i  v e n g o n o  discussi  e l ' associaz ione di m e t o d i c h e  
f a rmaco log ica  e psicologica,  u s a t a  nelle presen ' t i  r icerche ,  
v i ene  p r o p o s t a  come  base  di l avoro  s p e r i m e n t a l e  pe r  lo 
s t u d i o  deUe i n t e r f e r enze  I r a  s t ress  e m o t i v i  e c a rd iopa t i e .  
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