
15.6.1974 Specialia 669 

Acr id ine  o range  as a pseudo-Sch i f f  r eagen t  ~ was f i rs t  
t r i ed  by  KASTEN 2 a n d  he  o b t a i n e d  n e g a t i v e  resul ts .  He  
the re fo re  conc luded  t h a t  dyes  w i t h o u t  a n y  p r i m a r y  
amino  group  c a n n o t  be su i t ab le  for Feu lgen  t y p e  of 
s ta in ing.  A more  r ecen t  s t u d y  w i t h  AO b y  KAST~N 3 
i nd i ca t ed  t h a t  d i f fe ren t  ba t ches  of th i s  dye, m a n u f a c t u r e d  
b y  d i f fe ren t  f i rms,  c o n t a i n  c o n t a m i n a n t s  w i t h  p r i m a r y  
a m i n o  group  as j udged  b y  t h i n  l ayer  c h r o m a t o g r a p h y .  
Fol lowing  t h i s  t echn ique ,  t he  p r e s e n t  a u t h o r  n o t e d  4 
d i s t i nc t  f luorescen t  zones in t he  c h r o m a t o g r a m s  of t h e  
A m e r i c a n  p r o d u c t  for which  t he  so lven t  used cons is ted  of 
n - b u t y l  alcohol,  a m m o n i u m  hydrox ide ,  e thy l  a lcohol  a n d  
wa te r  in the  p r o p o r t i o n  of 1 6 : 0 . 1 5 : 5 : 5 .  To o b t a i n  a dye  
t h a t  would  show a s ingle spo t  in  t he  c h r o m a t o g r a m ,  
the  dye  so lu t ion  was t h o r o u g h l y  washed  w i t h  ch lo ro fo rm 
or a m y l  a lcohol  or n - b u t y l  alcohol.  T he  s p e c t r o p h o t o m e t r i c  
ana lyses  of the  dye t h u s  pur i f ied,  as well as t he  unpur i f i ed  
dye so lu t ion  (Figure  1), revea led  2 peaks  in t he  UV-  
regions,  one a t  230 n m  and  t h e  o the r  a t  270 n m  a n d  a 
3rd peak  in t he  v is ib le  region,  viz. a t  490 nm.  I t  is impor -  
t a n t  to  m e n t i o n  here  t h a t  in  t he  v is ib le  region t he  curves  
for t he  unpur i f i ed  dye  and  t he  b u t a n o l  e x t r a c t e d  dye 
differ  f rom those  of ch lo ro fo rm a n d  a m y l  a lcohol  e x t r a c t e d  
dyes  in  no t  showing  a s e c o n d a r y  shoulder .  S imi la r  ana lyses  
of t he  f r ac t ion  of the  dye  so lu t ion  t h a t  w e n t  in to  so lu t ion  
in  ch lo roform or a m y l  a lcohol  or n - b u t y l  a lcohol  also 
revea led  some di f ference (Figure 2). Resu l t s  of s t a in ing  
w i t h  t he  unpur i f i ed  dye, as well  as t he  pur i f ied  dye, 
i nd ica t ed  t h a t  pe r fec t  s t a in ing  of D N A  is possible  w i t h  
bo th .  These  resul ts ,  therefore ,  do no t  co r r obo ra t e  
KASTEN'S 4 c o n t e n t i o n  t h a t  dyes  w i t h o u t  a n y  p r i m a r y  
N H  2 group  are no t  su i t ab le  for s t a in ing  D N A  a ldehyde .  

C a r b y l a m i n e  reac t ion ,  to  t e s t  t he  presence  of p r i m a r y  N H  2 
group  as impur i t i e s  in  AO, also i nd i ca t ed  t h a t  t he  samples  
of AO used in th i s  i n v e s t i g a t i o n  d id  no t  con t a in  a n y  
c o n t a m i n a n t  w i t h  p r i m a r y  a m i n o  group,  as j udged  b y  t h e  
absence  of an  offensive  odour  of c a rby l amine .  I t  is 
p e r t i n e n t  to  m e n t i o n  here  t h a t  t h e  p r e sen t  a u t h o r  ha s  
also o b t a i n e d  successful s t a in ing  of acid h y d r o l y z e d  D N A  
w i t h  basic  dyes, t h i o n i n e  b lue  a n d  m e t h y l e n e  blue  5 and  
r h o d a m i n e  B 6, all of wh ich  are  w i t h o u t  a n y  p r i m a r y  N H  2 
group  in t h e i r  molecules.  

_Rdsumd. Apr6s hydro lyse  p a r  l ' ac ide  hyd roch lo r i que  et  
t e i n t u r e  subs6quen te  p a r  une  so lu t ion  aqueuse  d ' a c r id ine  
o range  suivie  de d 6 s h y d r a t a t i o n  r6guli6re p a r  l 'a lcool  
6 thyl ique ,  des coupes  de t issu, examin6es  au  microscope  
f luorescen t  m o n t r e n t  des n o y a u x  b r i l l an t s  f luorescents  
rouge-orange.  On consid~re  que ce t te  t e i n t e  p r o d u i t e  p a r  
la so lu t ion  aqueuse  d ' u n  co lo ran t  qu i  ne  c o n t i e n t  a u c u n  
groupe  amin6  p r i m a i r e  dans  sa mol6cule,  est  due  ~ la 
r6ac t ion  Feu lgen  modifi6e.  
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S t a n d a r d i z e d  M e t h o d  for the  P r o d u c t i o n  of E x p e r i m e n t a l  Atr ia l  F ibr i l la t ion  

Severa l  m e t h o d s  h a v e  been  p roposed  for t he  exper i -  
m e n t a l  s t u d y  of au r i cu la r  f ibr i l la t ion .  Most  of t h e m  are 
based  on  t h e  or ig ina l  o b s e r v a t i o n s  of BURN et  al. 1. These  
a u t h o r s  d e m o n s t r a t e d  in t he  dog 's  h e a r t - l u n g  p r e p a r a t i o n  
t h a t  d u r i n g  t h e  in fus ion  of ace ty lchol ine ,  e lectr ical  s t imu-  
l a t i on  of t he  r i g h t  auricle  caused t h e  onse t  of a t r i a l  
f ibr i l la t ion ,  wh ich  c o n t i n u e d  as long as ace ty lcho l ine  
was infused.  This  m e t h o d  was appl ied  w i t h  some modi -  
f i ca t ion  b y  o thers .  SCH~RF a n d  C~ICK ~, NADEA~: et  al.~, 
a n d  NAHUM a n d  HOFF 4 p laced  ace ty l cho l ine  or some 
o the r  chol inerg ic  d rug  d i r ec t ly  on  t he  a n t e r i o r  surface 
of t he  r i g h t  a t r ia .  I~ASHIMOTO et  al. 5 a n d  •AKAYAMA et  al. 6 
i nduced  f ib r i l l a t ion  b y  m e a n s  of t h e  a d m i n i s t r a t i o n  of 
ace ty lcho l ine  in to  t he  s inus  node  a r t e r y  u n d e r  c o n s t a n t  
p ressure  perfus ion.  O t h e r  chol inerg ic  d rugs  h a v e  been  
used by CHIBA and HASHIMOTO 7 for the same purpose. 
Production of an hipokalemic state has been utilized by 
LEVEQUX s for the maintainanee of the acetylcholine- 
induced fibrillation. 

When the effects of antiarrhythmic drugs on auricular 
fibrillation are considered, the duration of the experi- 
mental arrhythmia is a critical parameter to be measured. 
In this communication, we attempt to present an experi- 
mental model based on the facts summarized above, ill 
which the time of persistance of the arrhythmia is a 
highly predictable value and an appropriate criteria for 
t h e  a s se s smen t  of t he  a n t i a r r h y t h m i c  a c t i v i t y  of a drug.  

Method. E x p e r i m e n t s  were car r ied  ou t  on  30 dogs of 
e i t he r  sex, we igh ing  6 to  15 kg, a n e s t h e t i z e d  w i t h  mor-  
ph ine - ch lo r a lo se -u r e t hane  (morph ine  i m g / k g  s.c. follow- 
ed 30 m i n  l a t e r  b y  chlora lose  3 % - u r e t h a n e  30%, 2 m l / k g  

i.v.). The  t r a c h e a  was c a n n u l a t e d  a n d  ar t i f ic ia l  v e n t i l a t i o n  
was i n i t i a t ed  w i t h  a pos i t ive  pressure  p u m p ,  in  order  to  
a l low a ches t  open ing  t h r o u g h  t he  4 th  r i g h t  i n t e r cos t a l  
space. The  p e r i c a r d i u m  was incised para l le l  a n d  j u s t  
an t e r i o r  to  t he  r i gh t  ph ren ic  nerve ,  expos ing  t he  r i g h t  
a t r ia ,  a n d  t he  h e a r t  was  s u s p e n d e d  loosely in  a pe r i ca rd ia t  
cradle.  Two elect rodes  were i m p l a n t e d  in t h e  an t e r i o r  
surface  of t he  r i g h t  a t r ia ,  nea r  to  t he  base  of t he  a p p e n d a g e  
and  a b o u t  5 m m  apa r t .  T h e y  were connec ted  to  a Grass  
$4 s t i m u l a t o r  t h r o u g h  nickel-s tee l  a l loy electrodes.  A 
3rd s imi la r  e lec t rode  was inse r t ed  5 m m  a p a r t  a n d  
connec ted  to  an  ECG p reampl i f i e r  r e l a t ed  to  a S a n b o r n  
t w o - c h a n n e l  recorder .  E lec t rodes  cons i s ted  of coi l -spr ings 
conduc to r s  covered  w i t h  si l icone rubbe r .  2 m m  of t he  t ip  
were d e n u d a t e d  f rom the  cover  a n d  t he  coi l -spr ing was 
s t r e t ched  in order  to  fo rm a p o i n t e d  t e rmina l .  Af te r  
inser t ion ,  a gen t ly  clockwise r o t a t i o n  al lowed p e n e t r a t i o n  
of t he  t ip  in to  t he  a t r i a l  wal l  w i t h  a m i n i m a l  t r a u m a .  
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A p o l y e t h y l e n e  c a t h e t e r  in t he  femora l  a r t e r y  a l lowed 
b lood pressure  m e a s u r e m e n t  on  t he  S a n b o r n  recorder .  
A t h i n  p o l y e t h y l e n e  t u b i n g  was  inse r t ed  in to  t h e  saphe-  
nous  ve in  and  connec ted  to  a s low- in jec t ion  syr inge in 
order  to  in j ec t  ace ty lcho l ine  a t  t he  v e r y  slow ra te s  
desired.  A n o t h e  r po l ye t hy l ene  c a t h e t e r  was  inse r t ed  in to  
t he  con t ro l a t e r a l  f emora l  ve in  for in jec t ions  of an t i a r -  
r h y t h m i c  drugs  or saline.  

Results. Sus ta ined  aur icu la r  f ib r i l l a t ion  was p roduced  
c o n s t a n t l y  w h e n  a n  a p p r o p r i a t e  dose of ace ty lcho l ine  was 
per fused  i n t r a v e n o u s l y  a n d  a s up r a l i m i na l  s t i m u l a t i o n  
was appl ied  to  t he  a t r ia .  A r r h y t h m i a  pers i s ted  as long  
as t h e  ace ty lcho l ine  in fus ion  was m a i n t a i n e d  and  for 
some t i m e  the rea f t e r .  P a r a m e t e r s  of e lectr ical  s t i m u l a t i o n  
were chosen  a f te r  severM cont ro l led  t r ia l s  and  cons is ted  
of r epe t i t i ve  square  wave  pulses  of 3 msec du ra t ion ,  
vo l t age  o u t p u t  of 7 vo l t s  a n d  a f r e q u e n c y  of 900 cycles/  
min.  The  t r a i n  of pulses  l as ted  for 3 sec. The  a m o u n t  of 
ace ty lcho l ine  (in m g  pe r  m i n / k g  b o d y  wt.)  h a d  to  be  
d e t e r m i n e d  in each  dog:  a f te r  2 ra in  of infusion,  t he  
electr ical  s t imulus  was appl ied  and  t he  dose of ace thy l -  
chol ine  was cons idered  a p p r o p r i a t e  w h e n  t h e  episode of 
f ib r i l l a t ion  l as ted  for a t  leas t  a n  add i t i ona l  per iod  of 2 
rain.  Th i s  dose r a n g e d  be tween  0.1 a n d  1.2 mg/kg/min .  
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Mean duration of auricular fibrillation. Acetylcholine infusion is 
installed 2 min before zero time. At zero time electrical stimulus was 
applied. Acetylcholine infusion lasted for 2 rain after zero time. A) 
mean duration (• standard error) of arrhythmia in 30 dogs. B) ef- 
fects of saline, control and after saline, mean of 10 dogs. C) effects of 
quinidine, control and after the drug, mean of 10 dogs. 

Af te r  2 m i n  of f ibr i l la t ion ,  ace ty lcho l ine  was s topped  and  
t he  t o t a l  t i m e  of a r r h y t h m i a  measured .  

W h e n  these  s t a n d a r d i z e d  cond i t ions  were  ach ieved ,  t h e  
d u r a t i o n  of successive episodes of f ib r i l l a t ion  was qu i te  
c o n s t a n t  for each  dog. T h u s  t he  ave rage  d u r a t i o n  of 3 
episodes,  s epa ra t ed  b y  i n t e rva l s  of 5 ra in  of s inus  r h y t h m ,  
was t a k e n  as a con t ro l  value.  Resu l t s  in  30 dogs showed 
an  average  of d u r a t i o n  of 230 4- 8.4 sec (see A in t h e  
Figure) .  

I n  order  to  d e t e r m i n e  t he  v a l i d i t y  of t he  m e t h o d ,  
10 dogs were in jec ted  w i t h  1 ml /kg  saline,  a n d  a n o t h e r  
10 w i t h  8 m g / k g  quin id ine .  Sal ine was u n a b l e  to  sho r t en  
t he  d u r a t i o n  of a r r h y t h m i a  (control  va lue :  162.2 • 19.3 
sec ; a f te r  sal ine : 187.8 ~ 12.6 sec ; p > 0.2, non-s ign i f i can t  ; 
B in t h e  Figure) .  On t he  o the r  hand ,  q u i n i d i n e  r educed  
s ign i f i can t ly  t h e  t i m e  of f ib r i l l a t ion  f rom a con t ro l  va lue  
of 222.6 • 22.7 to  136.1 4- 36.3 sec (p < 0.01, s i gn i f i can t ;  
C in t he  Figure) .  I n  fact,  in  5 dogs, a r r h y t h m i a  s topped  
even  d u r i n g  t he  ace tycho l ine  in fus ion  and  in  2 dogs 
f ib r i l l a t ion  d id  no t  a p p e a r  a t  a l l  a f te r  quin id ine .  

Conclusions. W h e n  a n  a p p r o p r i a t e  c o n t i n u o u s  in fus ion  
of ace ty lcho l ine  is g iven  to  t he  dog a n d  a s u p r a l i m i n a l  
e lectr ical  s t imu lus  is appl ied  to t he  r i g h t  a t r ia ,  a su s t a ined  
a t r i a l  f ib r i l l a t ion  is ob ta ined .  C o n t i n u a n c e  of t h e  in fus ion  
b y  a s t a n d a r d i z e d  lapse of 2 m i n  before  s t i m u l a t i o n  and  
m a i n t a i n a n c e  of t he  a r r h y t h m i a  for an  a d d i t i o n a l  
s t a n d a r d i z e d  per iod  of 2 m i n  p e r m i t :  1. to  asser t  the 
p r o d u c t i o n  of a pe r s i s t en t  a r r h y t h m i a ;  2. to  o b t a i n  a 
r e m a r k a b l y  c o n s t a n t  d u r a t i o n  of f ib r i l l a t ion  for each  
an imal .  

Th i s  t i m e  of pe r s i s t ance  was t a k e n  as a con t ro l  va lue  
in order  to  t e s t  a n t i a r r h y t h m i c  effects. Resu l t s  o b t a i n e d  
a f te r  in j ec t ion  of saline,  c o m p a r e d  w i t h  t h e  in j ec t ion  of 
quin id ine ,  a well  recognized a n t i a r r h y t h m i c  drug,  seem 
to p rove  t he  v a l i d i t y  of t he  m e t h o d  as a t e c h n i q u e  to  
measu re  a n t i a r r h y t m i c  ac t iv i ty .  

Zusammen/assu~g. Metl~'ode zur  E r z e u g u n g  von  Vor-  
h o f f i i m m e r n  b e s t i m m t e r  D a u e r  be im  H u n d .  
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Select ive Sta ining of Cell Nucle i  wi th  H a e m a t o x y l i n  Containing Trans i t ional  Metal  Cations 

I t  was  shown  b y  MELAND~R and  WINGSTRAND 1 t h a t  
GOMORI'S 2 h a e m a t o x y l i n  gives exce l len t  s t a in ing  of 
r e s t i ng  cell nuclei,  as well  as chromosomes ,  of a wide 
v a r i e t y  of an ima l s  a n d  p lan t s .  T he  i nco rpo ra t i on  of 
m e t a l  cat ions ,  pa r t i cu l a r l y  i ron in oxaz ine  dyes  l ike 
celest ine b lue  B (GRAY et  al.3; DUTT~), ga l locyan in  
(EINARSON 5 ; SANDRITTER et  al. 6 ; DUTT v) a n d  c h r o m i u m ,  
iron, nickel,  coba l t  a n d  copper  in  ga l l amine  blue  (GRAY 
et  al .s ;  DIJTT, unpub l i shed )  does fac i l i t a te  specific 
b i n d i n g  of these  dyes  w i t h  D N A  and  RNA,  pa r t i cu l a r l y  
w i t h  t h e i r  p h o s p h a t e  groups.  GOMORI'S h a e m a t o x y l i n  
l ikewise con ta ins  c h r o m  a lum as one of t he  ingredien ts .  
This  c o m m u n i c a t i o n  shows t h a t  c h r o m i u m  can  be  replaced  
b y  o the r  t r a n s i t i o n a l  m e t a l  ca t ions ,  and  also p resen t s  
ev idence  on  t h e  n a t u r e  of specif ic i ty  of t h i s  dye r eagen t  
t o w a r d s  nucleic  acids. 

H a e m a t o x y l i n  (C.I. No. 75290) used in th i s  inves t iga -  
t i on  was m a n u f a c t u r e d  b y  ti le B r i t i sh  Drug  Houses  Ltd. ,  
London .  The  dye  r eagen t  was p r e p a r e d  as follows: To a 
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