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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 .  
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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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1% aqueous solut ion of h a e m a t o x y l i n  was added  100 ml 
of a 3% solut ion of ferrous sulphate ,  nickel chloride or 
cobal t  chloride. To th is  were added  4 ml  of a 5 % solut ion 
of po ta s s ium d ich roma te  and  0.2 ml  of concen t ra t ed  
sulphur ic  acid. Then  the  solut ions were fi l tered.  These 
were usable immed ia t e ly  a f te r  p repara t ion .  All these  dye  
reagen t s  regis tered a p H  of 1.4 when  freshly made.  
This  p H  was ad jus ted  to  2.0, 3.0, 4.0 and  5.0 w i th  sodium 
hydroxide .  Af ter  add i t ion  of the  alkali, a lot  of p rec ip i ta te  
was p roduced  when  the  pt-I was above 3.0. 

The mater ia l s  used were liver, k idney,  testis ,  ovary,  
spleen and  hea r t  of a I . iol tzman s t ra in  of rat ,  and  were 
f ixed in 10% buffered neu t ra l  formalin.  Paraf f in  sect ions 
(12 ~m) were used th roughou t .  

Fo r  s ta ining,  sect ions  were hydro lyzed  in 6 N HCt a t  
room t e m p e r a t u r e  for 10 rain or longer, r insed in water ,  
s ta ined  for 3-5 rain, washed  tho rough ly  in water ,  de- 
h y d r a t e d  t h rough  a g radua ted  series of e thanol ,  cleared in 
xylol  and  mounted .  

Acid hydro lyzed  sect ions following the  above  procedure  
of s ta in ing  revealed ex t r eme ly  perfec t  deep blue-black 
nuclei a t  p H  1.4 to  3.0, w i thou t  any  s ta in ing  of t he  cyto-  
plasm. At  p H  4.0 and  5.0 s ta in ing  of nuclei  was poor. 
W h e n  unhydro lyzed  sect ions  were s ta ined,  colorat ion 
occurred b o t h  in the  nuclei  and the  cy toplasm.  Sect ions  
t r ea t ed  wi th  boil ing 5% tr.ichloracetic acid (TCA) and  
t h e n  s ta ined,  revealed ra the r  pale s ta in ing  of the  nuclei.  
Sect ions af ter  acid hydrolys is  followed by  t r e a t m e n t  wi th  
p h e n y l h y d r a z i n e  a t  60~ for 2 h, wash ing  in wa te r  and  
s ta in ing  wi th  the  dye reagen t  conta in ing  e i ther  iron, 
nickel or cobalt ,  revealed per fec t  s ta in ing  of the  nuclei.  

As to po t ency  of the  dye  reagents  dur ing  which  t h e y  
can be used wi th  success, it  can be said t h a t  t h e y  remain  
p o t e n t  in localizing DNA easily up to  3 weeks,  so t h a t  
h a e m a t o x y l i n  in combina t ion  wi th  t rans i t iona l  me ta l  
cat ions  can be considered to  be qui te  s table  even at  room 
t empera tu re .  These dye  reagents  can, therefore ,  be used in 
rout ine  s tudies  deal ing wi th  de tec t ion  of D N A  in cell 
nuclei. 

F r o m  the  resul ts  p resen ted  above, it  is logical to  con- 
clude t h a t  s ta in ing  wi th  h a e m a t o x y l i n  conta in ing  t r an-  

s i t ional  me ta l  cat ions  is due to  nucleic acids. The role of 
acid hydro lys is  is only  to  remove  R N A  (DEANEg; 
VEZqDRELY-RENDAVEL 10). However ,  af ter  acid hydrolysis ,  
a ldehyde  molecules of D N A  are also l ibera ted  and  when  
these  are blocked by  pheny lhydraz ine ,  s ta in ing  of nuclei  
still  occurs. This  suggests  t h a t  s ta in ing  of nuclei  is not  due  
to  D N A - a l d e h y d e  bu t  due to D N A - p h o s p h a t e  group. 
This is further substantiated by the fact that sections 
treated with 0.I N sodium hydroxide at 60 ~ for i0 rain 
and stained revealed perfect staining of the nuclei. 
Alkali hydrolysis is known to remove RNA without 
affecting DNA (DAvlDSON 11). 

Since when sections are treated with boiling tri- 
chloracetic acid and then stained with haematoxylin, they 
reveal a rather pale staining of the nuclei without any 
staining of the cytoplasm, the conclusion is that nuclear 
basic protein (histone) is involved in the staining. Appar- 
ently the metal cations in the dye help in the binding of 
histone with the dye molecules. 

Rdsumd. Les noyaux  cellulaires des sect ions de t issus 
acido-hydrolys6s  m o n t r e n t  une t e in te  sglective q u a n d  ils 
sone color6s avec de l ' h6matoxy l ine  c o n t e n a n t  en solut ion 
aqueuse des ca t ions  m6tallJques t rans i t ionneIs  comme le 
fer, Ie nickel ou le cobal t  ~ p H  1.4. Ces r6actifs t e in t s  
p eu v en t  ~tre utilis6s pour  les 6tudes routiniSres de la 
local isat ion du DNA. 
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S i m p l e  R h e u m a t o i d  A g g l u t i n a t i o n  T e s t  w i t h  N o n - D i l u t e d  S e r u m  and  B l o o d  

Rap id  slide agglu t ina t ion  tes t s  using 7-globulin coa ted  
po lys ty rene  la tex  par t ic les  (Hyland  RA-tes t ,  H y l a n d  
Laborator ies ,  and  s imilar  tests)  are widely  used for t he  
de tec t ion  of r h e u m a t o i d  fac tor  in the  se rum i. Ben ton i t e  3, 
kaolin, charcoal  s and  raw la tex  can be used ins tead  of the  
po lys ty rene  la tex  in the  RA-tes t .  We  found  t h a t  ion- 
exchange  resin par t ic les  could be used also as an  a d s o r b e n t  

in the  RA - t e s t  and  made  a new reagen t  (Resin RA-tes t )  
for t es t ing  whole blood as well as serum. We believe t h a t  
Res in  R A - t e s t  has  some mer i t s  as compared  w i t h  con- 
ven t iona l  RA- tes t s .  

The Resin  RA - t e s t  reagen t  cons is ted  of 1.5 g of aggre- 
ga ted  F-globulin coa ted  res in  part icles,  0.3 g of bovine  
se rum a lbumin,  12 mg  of a c e t y l t r y p t o p h a n e ,  0.5 g of 

Table I. Relationship between Resin RA-test and tIyland RA-test 

Reagent Hyland RA-test Resin RA-test Resin RA-test 

Dilution of Serum 1 X 1 X 20 X 

Intensity of agglutination + + + • -- + + + -t= -- + + + ~: -- 

+ + ~ (40) c 40 37 3 14 11 6 9 
+ (22) 16 6 2O 2 2 9 11 
• (21) 1 16 4 9 12 21 
-- (322) 2 a6 73 211 322 322 

Non-diluted serum and 20 times diluted serum were tested with Resin RA-test and Hyland RA-test. b Results of Hyland RA-test with 
20 times diluted serum as standardl ~ Number of serum tested. 


