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E f f e c t  o f  M e r c u r y  D e r i v a t i v e s  o f  F l u o r e s c e i n  o n  the  F ibr i l l a t ion  T h r e s h o l d  in E x p e r i m e n t a l  M y o c a r d i a l  
In farc t ion  

Evidence  of a rap id  accumula t ion  and long- term 
re ten t ion  of me rcu ry  de r iva t ives  of f luorescein in t he  
i schemia-damaged  hear t  muscle  has  been  es tabl ished in 
prev ious  papers .  A t  t he  same t i m e  these  substances  
clear  fast  b o t h  f rom the  blood and the  hea l t hy  myo-  
card ium,  The reby  arises a high difference be tween  the  
concent ra t ions  in the  damaged  muscle  and in t he  hea l t hy  
muscle  and also be tween  the  levels  in t he  damaged  
muscle  and  in the  blood. The  rad ioac t ive  de r iva t ive  
t h a t  had  p roved  in expe r imen t  to be most  ef fec t ive  was 
cal led Mercurascan-l°THg or -ZOZHg according to  t i le  
mercury  isotope used. I t  was wi th  the  help  of Mercurascan 
tha t  i t  was for the  first  t ime  possible to de t e rmine  
re l iably  the  focus of myocard ia l  infarct ion as a ' ho t '  area 
by  in v i v o  scanning.  E x p e r i m e n t s  w i th  dogs as well  as 
clinical tes ts  indica ted  ye t  ano ther  cl inical ly in teres t ing 
p rope r ty  of Mercurascan,  n a m e l y  a lower occurrence of 
a r rhy thmias  x-3. 

The  expe r imen ta l  s tudy  was designed to ver i fy  whether  
appl ica t ion  of me rcu ry  der iva t ives  of I luorescein affects 
the  occurrence of a r rhy thmias ,  pai"dcularly fibrillations. 

Methods and results. E x p e r i m e n t s  were made  wi th  17 
dogs anaesthesized wi th  Pen tobarb i ta l .  Dur ing  the  experi-  
m e n t  one-way ven t i l a t ion  of the  dog by pure oxygen  
wi th  absorbed CO2 was carr ied out.  Fol lowing thoraco-  
tomy,  infarct ion was induced by  l igat ing the  ramus  intra-  
vent r icu lar i s  of the  lef t  coronary  ar tery.  S t imula t ion  
electrodes were inp lan ted  into muscle fibers of the  lef t  
vent r ic le  in t he  fol lowing manne r :  E 1 electrode into the  
infarc t ion  focus, E ,  e lectrode into  the  hea l thy  t issue 
and Ez electrode into  the  border  area  be tween the  two 
zones. Blood flow in the  ischemic tissue was renewed 
2 h  af ter  l iga t ion;  30 rain af ter  the  release of l iga t ion 
the  tes t  substance was appl ied i.v. Af te r  ano the r  30 min,  
measur ing  proper  of the  f ibr i l la t ion threshold was resumed 
in the  respect ive  zones of the  lef t  vent r ic le ' s  muscle.  
Measur ing was repea ted  a t  30-min intervals .  I n  each  
expe r imen t  2 dogs were s tudied s imul taneously .  One dog 
was g iven  Mercurascan (0.5 mg/kg  of body  weight) ,  the  
second placebo.  The  dogs were selected by  lot .  

The  measur ing  proper  of t he  hea r t ' s  f ibr i l la t ion thresh-  
old was carr ied ou t  by  a l t e rna te  cur ren t  (50 Hz). Cur ren t  
was  tu rned  on successively for an  in te rva l  of 2 sec in 
t he  e lect rode circuits  E 1, E ,  and Ez agains t  an  indifferent" 
large-surface e lec t rode  imp lan t ed  in t he  subcut is  of t he  
chest.  Measur ing was s ta r ted  wi th  s tandard  60/VA cur ren t  
increased leap-wise by  20/~A af te r  4 sec unt i l  i r revers ible  
arres t  of c i rculat ion by  f ibr i l la t ion (or f lut ter)  of t he  
hear t  vent r ic les  was induced.  T h a t  va lue  is referred to  
as t he  f ibr i l la t ion threshold.  F ibr i l la t ion  of t he  vent r ic les  
was  d iscont inued by  a def ibr i l la t ion discharge usua l ly  
of 1 kV va lue  appl ied  d i rec t ly  to  t he  myocard ium.  There-  
a f te r  t he  measur ing  was repeated .  

The  results  are  summar ized  in the  Table .  I n  instances 
where  Mercurascan was appl ied i.v. 30 min  af te r  the  

release of l igat ion,  a s ta t i s t ica l ly  s ignif icant  rise of the  
th reshold  was regis tered in E l and E 3 e lectrodes  as 
compared  w i t h  t he  control ,  i.e. in E 1 electrodes implan ted  
in the  i s chaemia -damaged  zone and in Ez electrodes in 
t he  border  a rea  be tween  t h e  2 zones. On the  o the r  hand,  
the  threshold  did no t  rise in E a electrodes implan ted  in 
the  zone no t  d a m a g e d  by  ischaemia.  

Discussion. The  i schaemic  focus in t h e  m y o c a r d i u m  
or the  i s chaemia -damaged  t issue po ten t i a l ly  increase the  
occurrence of ex t rasys to les  or  f ibr i l la t ion of the  ven-  
tricles. This  is genera l ly  expla ined,  on the  one hand,  by 
al tered conduc t i v i t y  of the  damaged  t issue which  there-  
fore conduces to desynchron iza t ion  of t he  myof ibr i l s ;  
on the  o ther  hand,  by  po ten t i a l  capac i ty  of eddy  currents  
of t he  damaged  tissue to cause p r e m a t u r e  depolar iza t ion  
in the  sur rounding  hea l t hy  t issue and t he r eby  to con- 
t r ibu te  to f ibri l lat ion.  In  the  t h e r a p y  of fa ta l  a r rhy thmias ,  
i t  would  be therefore  of great  a d v a n t a g e  to b lock  the  
unfavourab le  effect  of the  i s chaemia -damaged  t issue on 
the  remain ing  tissues normal ly  suppl ied wi th  blood. 

Owing to its t endency  to accumula te  and to f ix only  
in the  damaged  muscle fibers, Mercurascan can be 
expec ted  to act  only  in the  ischaemic focus. This  was 
also borne ou t  by  exper iments  which conf i rmed agree- 
m e n t  be tween  the  d is t r ibu t ion  and re ten t ion  of Mercu-  
rascan as wel l  as its repressive effect  on a r rhy thmias .  
Af te r  the  appl ica t ion  of Mercurascan,  t he  f ibr i l la t ion 
threshold  values  are  s ignif icant ly  h igher  in t he  ischaemic 
area  and somewha t  lower in the  zone sur rounding  the  
infarc t ion  focus. I n  the  hea l thy  muscle the  values  remain  
unchanged.  

The  ac t ion  mechan i sm of the  substance tes ted  will  
be the  subjec t  of cont inued inves t igat ion.  However ,  i t  
appears  f rom the  basic series of our  exper iments  t h a t  
Mercurascan is capable  of impeding  the  t ransmiss ion  
of i r r i t a t ion  f rom the  i schaemia-damaged  to the  hea l thy  
tissue. This  m igh t  have  a favourab le  effect  in the  t rea t -  
meri t  of severe  a r r h y t h m i a  in the  ischaemic hea r t  disease. 

Zusammenlassung. E x p e r i m e n t e l l  wird an  Hunden  be- 
wiesen, dass F ibr i l la t ionsschwel lenwer te  v o m  Of t  des 
isch~tmischen Herdes  und ve to  zwischen den zwei Zonen 
l iegenden R a u m  du tch  Quecks i tberder iva te  yon  Fluores-  
zein e rh6ht  werden,  d ie jenigen im gesunden Gewebe 
hingegen unver~indert  bleiben.  Diese Befunde  s t immen  
mi t  der  Ver te i lung  und F ix i e rung  der  Subs tanzen  sowohl  
in geschi idigtem wie aueh in gesundeln Myokardgewebe  
iiberein. 
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Fibrillation threshold values 

Electrode Without With Statistical 
Mercurascan Mercurascan significance 
I (~A) I ([iA) for P = 0.01 

E 1 675 -[- 87 2269 q- 187 Significant difference 
E 2 254 ± 15 258 -4- 21 Insignificant difference 
E~ 376 ! 45 668 4- 72 Significant difference 
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