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Ceils from Ka Le strain magn. 450 × fix. col AgNO 3. Phase contrast. 

Zusammenfassung. Die I so l i e rung  e iner  Zel l -Linie  aus  
fb t a l e r  K a l b s l e b e r  wi rd  besch r i eben .  Die  Zel len w a c h s e n  in 
ep i the l i a l e r  Sch ich t  u n d  s ind d u r c h  K i t t s u b s t a n z  mi t e in -  
a n d e r  ve rk l eb t .  N a c h  de r  f i infz igs ten  Pas sage  sche inen  
n o c h  i m m e r  spezif ische L e b e r e n z y m e  a n w e s e n d  zu sein, 
so dass  die Zel l -Linie  morpho log i sch  u n d  b i o c h e m i s c h  als 
L e b e r e p i t h e l  b e t r a c h t e t  w e r d e n  k a n n .  

ANNA C. M. PIECK a n d  CH. M. A. KUYPER 

Laboratory o/Cytochemistry of the R. C. University, Ni]me- 
gen (The Netherlands), November 78, 7960. 

Physical  Stress and Emetine Cardiotoxicity 

I n  our  p rev ious  p a p e r s  we h a v e  r e p o r t e d  t h e  tox ic  
p a t t e r n s  a n d  t h e  e l ec t roca rd iog raph i c  changes  o b s e r v e d  
in r a b b i t s  s u b j e c t e d  to  e m e t i n e  acu t e  i n t o x i c a t i o n  s, in 
gu inea  pigs s u b j e c t e d  to  e m e t i n e  s u b a c u t e  i n t o x i c a t i o n L  
a n d  in  g u i n e a  pigs rece iv ing  courses  of e m e t i n e  ch ron ic  
t r e a t m e n t  s imi la r  to  those  used  in h u m a n  t h e r a p y  a. 
A case of W o l f f - P a r k i n s o n - W h i t e  s y n d r o m e  was o b s e r v e d  
in one gu inea  p ig  d u r i n g  such  a course  of t r e a t m e n t  4. 
D e g e n e r a t i v e  a n d  necro t ic  changes  h a v e  been  found  in t he  
m y o c a r d i u m  of gu inea  pigs s u b j e c t e d  to e m e t i n e  s u b a c u t e  
po i son ing  5. E m e t i n e  ha s  s h o w n  i n h i b i t o r y  effects  on  t h e  
frog i so la ted  h e a r t  ~, on  t he  gu inea  pig  i so la ted  a t r i a '  a n d  
u p o n  t he  r e sp i r a t i on  in vitro of gu inea  p ig  h e a r t  h o m o -  
gena te s  8. F r o m  these  s tud ies  we h a v e  conc luded  t h a t  
e m e t i n e  is a d r u g  w i t h  specific ca rd io tox ic i ty .  Th i s  con-  
clusion,  bes ide  h a v i n g  obv ious  repercuss ions  in h u m a n  
t h e r a p y ,  p rov ides  also a useful  bas is  for p r o d u c i n g  a 
pa tho log ica l  c o n d i t i o n  of t h e  e x p e r i m e n t a l  a n i m a l  h e a r t  
w h i c h  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 
va r ious  drugs.  So fa r  we h a v e  s t ud i ed  t he  p r o t e c t i v e  effect  
of f i f teen  d rugs  on  t h e  m o r t a l i t y ,  tox ic  p a t t e r n s  a n d  E K G  
changes  s h o w n  b y  g u i n e a  pigs d u r i n g  e m e t i n e  s u b a c u t e  
poisoning.  Such  a n  effect  was  n o t  s h o w n  b y  m e t h i o n i n e  3, 
v - t h y o m e t h y l - c t - h y d r o x y b u t y r i c  acid s, p o t a s s i u m  chlor -  
ide a, d i p h o s p h o p y r i d i n e - n u c l e o t i d e  10-1~, p y r i d o x i n e  13, 
inos i to l  la, a d e n o s i n e - t r i p h o s p h a t e  n,l~, l ipoid r e t i n a  ex-  
t r a c t  6 or  l ipoid b r a i n  e x t r a c t  ~. 

P r o t e c t i o n  was  shown,  however ,  b y  rybo - f l av in -  
phosphate11,l~,  pyr idoxine-phosphate11 , l~ ,  coca rboxy-  
l a s e n ,  1~, l ipoid d i e n c e p h a l o n  e x t r a c t  6, l ipoid h e a r t  
e x t r a c t  e a n d  e m b r y o n i c  h e a r t  e x t r a c t  n,12, in  inc reas ing  
o rde r  of po t ency .  T h e  n e g a t i v e  f ind ings  on  t he  p r o t e c t i v e  
effect  of m e t h i o n i n e  a n d  y - t h y o m e t h i l - x - h y d r o x y b u t y r i c  

ac id  were  con f i rmed  b y  o u r  h is to logica l  s tud ies  s. L ipo id  
h e a r t  e x t r a c t  also showed  i ts  p r o t e c t i v e  effect  a g a i n s t  
e m e t i n e  c a r d i o t o x i c i t y  on  t h e  frog i so la ted  h e a r t  s, as d id  
c o c a r b o x y l a s e  on  t h e  g u i n e a  p ig  i so la ted  a t r i a  7 a n d  
e m b r y o n i c  h e a r t  e x t r a c t  on  t h e  r e sp i r a t i on  in vitro of 
g u i n e a  p ig  h e a r t  h o m o g e n a t e s  8. E m e t i n e  s u b a c u t e  
po i son ing  m a y  be  useful  also in t h e  e x p e r i m e n t a l  s t u d y  of 
t h e  ca rd iac  effects  of va r ious  factors ,  such  as phys i ca l  a n d  
psycho log ica l  stress.  I n  t h e  p r e s e n t  p a p e r  we r e p o r t  t h e  
r e su l t s  of o u r  re, s ea rch  on  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  s w i m m i n g  exercise 14. 

T h r e e  ~ roups  of g u i n e a  pigs were  used.  One  g roup  re-  
re ived  5 m g  of e m e t i n e / k g / d a y ,  s u b c u t a n e o u s l y  *. T h e  
second g roup  was s u b j e c t e d  to  s w i m m i n g  exercise w i t h o u t  
emet ine .  T h e  t h i r d  g roup  was  s u b j e c t e d  to  s w i m m i n g  a n d  
emet ine .  I n  t h e  second g roup  t h e  d u r a t i o n  of t h e  da i ly  
s w i m m i n g  sessions was  10 m i n  on  t h e  f i rs t  t w o  days ,  
30 ra in  f rom t h e  t h i r d  to  t h e  s i x t h  d a y  a n d  60 m i n  f rom 
t h e  s e v e n t h  to  t h e  s i x t e e n t h  day ,  as t h e  a n i m a l s '  swim-  
m i n g  ab i l i t y  increased .  I n  t h e  t h i r d  group,  f rom t h e  
e l e v e n t h  d a y  o n w a r d s  t h e  s w i m m i n g  sessions were  fol- 
lowed b y  t h e  da i ly  in j ec t ions  of e m e t i n e  (5 mg/kg/s .c . ,  as 
i n - t h e  f i rs t  group) .  As a f i rs t  consequence  of e m e t i n e  
tox ic i ty ,  t h e  s w i m m i n g  ab i l i t y  decreased  p rogress ive ly  in  
t h e  t h i r d  group.  G u i n e a  pigs s w a m  in a n  o r d i n a r y  b a t h  
t u b .  W a t e r  t e m p e r a t u r e  was  m a i n t a i n e d  c o n s t a n t  a t  
30°C. T h e  resu l t s  are  s h o w n  in  T a b l e  I a n d  I I .  

T h e  c o m b i n a t i o n  of h e a r t  w e i g h t  increase  a n d  E K G  
signs of R i g h t  V e n t r i c u l a r  S t r a i n  w i t h  c o m p e n s a t o r y  
b r a d y c a r d i a ,  s h o w n  b y  t h e  a n i m a l s  rece iv ing  s w i m m i n g  
w i t h o u t  emet ine ,  is due  to  t h e  ca rd iac  h y p e r t r o p h y  a l r ead y  
desc r ibed  in  t h e  r a t  s u b j e c t e d  to  s w i m m i n g  15,~. 

T h e  t y p i c a l  effects  of e m e t i n e  s u b a c u t e  poisoning,  such  
as loss of b o d y  weight ,  d i a r rhea ,  depress ion  of s p o n t a n e o u s  
b e h a v i o u r  a n d  E K G  changes ,  a p p e a r e d  ear l ier  a n d  were  
more  p r o n o u n c e d  in  t h e  a n i m a l s  rece iv ing  s w i m m i n g  a n d  
e m e t i n e  t h a n  in those  rece iv ing  on ly  emet ine .  T h e  fo rmer  
s u r v i v e d  a r e m a r k a b l y  s h o r t e r  t i m e  t h a n  t h e  l a t t e r .  More-  
over ,  t h e  t h i r d  g roup  showed  E K G  signs of c o r o n a r y  in-  
suff iciency.  
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Tab. I 
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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 

Istituto di Farmacologia e cli Tossicologia, Universith di 
Napoli  (Italy), September 30, 7960. 

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  
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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  
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