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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. 
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Table II. Resin RA-test with non-diluted serum and whole blood~ 

EXPERIENTIA 30[6 

Samples Non-diluted serum Whole blood 

Volume (ml) used 0.01 0.04 0.01 0.04 

H y l a n d  RA- t e s t  b 

1~ + +  + + + +  + +  + +  
2 + +  + +  + +  + +  + +  
3 + +  + +  + +  + +  + +  
4 . . . . .  
5 . . . . .  
6 • • -- -- • 
7 • - ~ ~ 
8 + +  + +  + +  + +  + +  
9 - - - • • 

10 + + + + + 
i I  + +  + +  + +  + +  + +  
12 + +  + +  + +  + +  + +  
13 + + + +  + +  + 
14 + + + + + 
15 + +  + +  + +  + +  + 
16 + +  + + + + + 
17 + +  + + + + 
18 - - - • _ 

19 • • - -  • • 

20 + + +  • + + 
21 + +  + +  + +  + +  + +  
22 . . . . . .  
23 . . . . .  
24 -- -- -- • • 
25 + +  + +  + +  + +  + +  

, Each volume of serum or blood was mixed with 0.03 m] of Resin RA-test reagent, b Results of conventional Hyland RA-tets (20 • serum). 
e Number of serum. 

saponin  (a haemoly t ic  agent) ,  and 0.1 g of sodium azide 
in 100 ml of 1/10 M glycine buffered  saline. The resin 
par t ic les  w i th  a d iamete r  of app rox ima te ly  3 ~m were 
ob ta ined  by  crushing a weakly  basic ion-exchange  resin 
(Amber l i t e - IR  45, R o h m  & Haas,  Phi ladelphia)  in a ball 
mill. Aggregated  F-globulin was p repa red  by  hea t ing  2% 
h u m a n  F-globulin (Cohn's Fr.  II) in the  glycine buffered  
saline for 10 min  a t  63~ The resin par t ic les  were added  
to  aggregated F-globulin solution.  The suspens ion  was  
shaken  gen t ly  for 2 h a t  4~ The ?-globulin coa ted  resin 
part icles  ob ta ined  was washed  3 t imes  wi th  the  buffer.  

The s tab i l i ty  of th is  r eagen t  was s imilar  to or r a t h e r  
superior  to H y l a n d  RA- te s t  reagent .  The ion-exchange res- 
in used for p repar ing  the  reagen t  was widely  avai lable and  
inexpensive.  F u r t h e r m o r e  the  resin par t ic les  could be 
easily p repa red  and t rea ted .  The procedure  of t e s t ing  was 
the  same to t-Iyland RA- tes t .  A drop  of se rum or blood 
was mixed  wi th  a drop  of the  reagen t  on a slide glass. 
The react ion was read as -- ,  ~ ,  + ,  + + according to t he  
in tens i ty  of agglut inat ion.  

Since convent iona l  RA- te s t s  nse h igh ly  sensi t ive sera, 
for t es t ing  t h e y  have  to  be d i lu ted  app rox ima te l y  20 
t imes  to  avoid false posi t ive  react ions.  W h e n  non-d i lu ted  
sera were tes ted ,  m a n y  false pos i t ive  react ions  were 
observed as shown in Table  I. On the  o ther  hand,  Res in  
RA- t e s t  was specific, b u t  no t  so sensi t ive  t h a t  non-  
d i lu ted  sera could be used. As summar ized  in Table  I, 
t he  reac t ion  b y  Res in  RA- t e s t  w i th  non-d i lu ted  se rum 
was well corre la ted  wi th  t h a t  by  H y l a n d  RA- t e s t  w i th  
20 t imes  d i lu ted  serum. However  t he  former  was s l ight ly  
insensi t ive  compared  wi th  the  la t ter ,  and  a few wrong 
nega t ive  resul ts  were observed in the  former  test .  Thus  
th is  t e s t  required no serum dilution.  Test ing 20 t imes  
d i lu ted  serum, Res in  RA- t e s t  gave weaker  agg lu t ina t ing  
react ions  t h a n  H y l a n d  RA- t e s t  (Table I). Since Res in  
RA- t e s t  reagent  was capable  of lysing red ceils, we could 

also de tec t  r h e u m a t o i d  factor  in a drop of whole  blood. 
Though  agglu t ina t ing  react ions  were s l ight ly  weaker  and  
took place a l i t t le  slowly, Res in  RA - t e s t  w i th  whole 
blood gave a similar  resul t  to  t h a t  w i th  non-d i lu ted  serum. 
Fu r the rmore ,  when  0.01 to  0.04 ml  of se rum or whole blood 
were mixed  wi th  0.03 ml  of Res in  reagent ,  s imilar  resul ts  
were ob ta ined  in all cases, as shown in Table  II .  

As descr ibed above,  t he  r h e u m a t o i d  agglu t ina t ion  t es t  
using th i s  reagen t  can be pe r fo rmed  easily w i th  a drop  of 
se rum or whole blood. Since the  t e s t  requires  no se rum 
di lu t ion or even no separa t ion  of se rum f rom blood, 
these  screening tes ts  can be emPloyed in poor ly  equipped  
laborator ies  and  in field work.  

Zusammen/assung. Zerkleiner te  Ionen-Aus tauscher -  
Par t ike l  werden  als Adsorbans  yon  y-Globul in im Rheu-  
ma to id -Agg lu t ina t ions t e s t  ve rwende t .  Die Tes t -Subs t anz  
wi rk t  sehr  spezifisch, • j edoch  im Gegensatz  zu den 
konvent ione l len  RA-Tes t s  yon  ger ingerer  Sensi t i t iv~t ,  
so dass der  Agglu t ina t ions tes t  sowohl mi t  u n v e rd i i n n t em 
Serum als s u c h  mi t  r e inem Blu t  schnell  und  sicher 
durchgef i ihr t  werden  kann.  
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