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heated at  56°C for 30 min and absorbed with equal 
volumes of non-treated erythrocytes for 30 rain at  room 
temperature. To serial dilutions of the serum samples 
(prepared in 0.5 ml volumes in phosphate buf fer - - l :  100 
normal rabbit  serum diluent) were added 0.05 ml volumes 
of the hydralazine-red Mood cell conjugates. The initial 
serum specimen (2 weeks) consistently reacted with a t i ter  
of 1:240, while the second serum specimen (10 months) 
had a t i ter  of 1 : 80 (Table). These titers could be completely 
inhibited by prior incubation of the sera with free hydral- 
azine hydroehloride (1.0 mg to 10.0 mg)pr ior  to addition 
of the conjugated red cells, but  not by prior addition of 
bovine serum albumin (1 mg/ml), ragweed pollen extract  
(0.1 mg/ml) or penicillin (1000 u/ml). Similarly, the serum 
samples did not agglutinate red cell conjugated by means 
of BDB to bovine serum albumin, ragweed extract, or 
penicillin. Several sets of 'control '  sera were tested with 
the hydralazine-red cell preparations as follows: (a) three 
serum specimens from clinically diagnosed cases of SLE 
(ranging from 1 to 5 years duration and presumably un- 
related to hydralazine therapy) were negative for hem- 
agglutination act ivi ty;  (b) 27 serum samples, from the 
clinical serology laboratory obtained from presumably 
normal Mood donors, were negative for anti-hydralazine 
hemagglutination activity. On the other hand, sera from 
4 rabbits, following a series of multiple injections over a 
period of 6 months with hydralazine (10 mg hydralazine/ 
ml Freund's ad juvant  as a water-in-oil emulsion) gave 
positive hemagglutination reactions with hydralazine-red 
blood cell suspensions. Pre-injeetion and early post- 
injection rabbit  sera were negative. Late post injection 
sera from two rabbits (six months after the initial series of 
injections) had titers of 1 : 80, while sera of the other two 
rabbits gave a t i ter  of 1:20. These titers could be com- 

Comparative inhibition of hemagglufination of patient's and 'im- 
mune' rabbit sera and h'ydralazine-RBC suspension by prior incu- 

bation with buffer, flee hydralazine or other antigens 
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pletely inhibited by prior incubation of the sera with 
hydralazine, but  not  with the other antigens used above. 

The anti-hydralazine act ivi ty of the reactive sera ;both  
from the subject and the rabbits, was associated with 
y-globulin. Serum samples were subjected to zone electro- 
phoresis in i %  agar. Following etectrophoresis at  150 volts 
for 4 h, 0.5 cm agar strips were eluted into phosphate 
buffer. Anti-hydralazine hemagglutination act ivi ty  was 
recovered only in the eluates corresponding to the y-glob- 
ulin region, but not in eluates identified by paper electro- 
phoresis or immunophoresis as containing albumin, ~- or 
fl-globulins. The anti-hydralazine act ivi ty of the y-glob- 
ulin eluates could be eliminated by prior reaction of the 
eluate with appropriate goat anti-y-globulin sera for 1 h 
at 37°C. 

These observations suggest that  an anti-hydralazine 
factor, presumably antibody, may be found associated 
with SLE-like symptomatology following long term ther- 
apy with the drug. A similar factor can be obtained after 
long term injection of rabbits with hydralazine. Others 
have observed a possible SLE like symptomatology (L.E. 
celt factor, suggestive tissue pathology, etc.) in several 
experimental  animal species following feeding of large 
quantities of hydralazine over long periods of time 4's. I t  is 
not known whether such symptomatology, either sero- 
logical or histological, is causal or incidental, I t  is presently 
premature to postulate any immunological relationship 
between hydralazine, the anti-hydralazine factor de- 
scribed here, and the hydralazine Lupus syndrome or 
idiopathic SLE. On the other hand, it would be of value to 
examine anti-hydralazine antibodies in as many indivi- 
duals as possible who present a similar hydralazine Lupus 
syndrome. Similarly, i t  should be of interest to study sera 
from other individuals who have taken the drug in various 
quantities, but  who have not had the syndrome, as well as 
sera from more patients with SLE unrelated to hydral- 
azine therapy. 

Rdsumd. La presence d 'un facteur anti-hydralazine, 
probabtement un anticorps, a 6t6 ddmontr6e par I 'emploi 
d 'une technique d'h6magglutination dans le s~rum d 'un 
malade qui manifestait des sympt6mes de lupus dryth6- 
mateux apr~s un long trai tement avec de l'hydralazine. 
Le m~me facteur anti-hydralazine a ~t6 observ6 dans le 
s6rum des lapins qui avaient regu des injections r6p6t~es 
d'~mulsion d'hydralazine dans un adjuvant.  

None (buffer) 
Hydralazine 0.1 nag 
Hydralazine 1.0 mg 
Hydralazine 10.0 mg 
Ragweed Pollen extract 
7500 PNU 
Bovine serum albumin 
10 mg 
Penicillin I0000 U 

1:240 
1:40 
1:10 
0 
1:240 

1:80 1:80 1:80 1:20 1:20 
1:20 1:20 1:15 1:2 1:2 
1:2 1:4 1:2 0 0 
0 0 0 0 0 
1:80 1:80 1:80 1:20 1:20 

1:240 1:80 1:80 1:80 1:20 1:20 

1:240 1:80 1:80 1:80 1:20 1:20 

H. FRIEDMAN and W. I. HEINE 

Departments o/ Microbiology and Cardiology, Albert Ein- 
stein Medical Center, Philadelphia ( Pa., U.S.A.), August t3, 
1962. 

P. COMEUS, J. lab. clin. Med. 47, 444 (1956). 
F. SIQmER, C. BETOURNE, and J. BONNET DE LA "FOUR, Sere. 
Hosp. 34, 773 (1958). 

~ b e r  die PAS-Glykogen-Reaktion tm Bereich 
der Ringbinden bei A m b l y s t o m a  m e x i c a n u m  Cope 

Hinweise auf das Auftreten, die Bedeutung und das 
Schrift tum der Ringbinden brachten bereits friihere 
Notizen 1-~. Bisher sind an diesen Strukturen histo- 
chemische Untersuchungen kaum ausgefiihrt wordcn und 
zwar voraUem aus zweierlei Grfinden: 1. wegen ihres 
unsteten und seltenen Auftretens und 2. deswegen, weft 

histochemische Arbeitsweisen die morphologischen Ge- 
gebenheiten so verunstalten, dass ihre Erkennung 
schwierig werden kann. Da es aber nicht klar ist, ob die 
Ringbinden normale oder pathologische Gebilde sind, 
erscheint ihre histochemische Bearbeitung sinnvoll. 
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Wie  s c h o n  e r w / i h n t  2,~, s te l l t  die S k e l e t m u s k u l a t u r  de r  
A m p h i b i e n  ein be sonde r s  gu tes  U n t e r s u c h u n g s o b j e k t  dar .  
Der  h i s t o c h e m i s c h e  Naehweis  yon  Glykogen  d u r c h  die 
P A S - R e a k t i o n  ge lang  a n  R i n g b i n d e n  der  R u m p f m u s k u -  
l a t u r  v o n  Amblys toma  mex i canum Cope. Als be sonde r s  
gee igne t  e r sche inen  /i l tere E x e m p l a r e  de r  l a rva l en  Fo rm,  
bei  d e n e n  R i n g b i n d e n  p r a k t i s c h  i m m e r  v o r h a n d e n  sind,  
wie s chon  V o s s  4 b e m e r k t  ha t .  U m  das  An t r e f f en  yon  
R i n g b i n d e n  wahr sche in l i che r  zu ges ta l t en ,  w u r d e n  Aus-  
s c h n i t t e  y o n  g r 6 s s e r e r  F l ~ c h e  in Schaf fe r sche r  Fltissig- 
ke i t  f ix ier t  u n d  n a c h  P a r a f f i n e i n b e t t u n g  in 6 tz d icke 
S c h n i t t e  zerlegt.  An ce l lo id in ie r ten  S c h n i t t e n  wurde  die 
P A S - R e a k t i o n  zur  G l y k o g e n d a r s t e l l u n g  gemiiss  den  An-  
w e i s u n g e n  v o n  HOTCHKISS 5 u n d  PEARSE 6 u n t e r  den  ge- 
b rAuchl ichen  K o n t r o l l b e d i n g u n g e n  ausgef i ihr t .  

I m  ]3ereich v ie ler  R i n g b i n d e n  k o n n t e  eine p u r p u r r o t e ,  
zwisehen  den  Myof ibr i l len  l iegende,  kSrn ige  S u b s t a n z  
fes tges te l l t  werden ,  die - h e u t i g e n  V o r s t e l l u n g e n  gem~iss 
- als G lykogen  oder  g lykogen~hn l i che  S u b s t a n z  angespro -  
c h e n  w e r d e n  k a n n  (Figur) .  I m  a l lgemeinen  e n t h a l t e n  die 

K6rnige Glykogensubstanz im Bereich der Ringbinde und Hn um- 
schlungenen Muskelfaserteil, Detail eines Querschnittes einer Ring- 
bindenstruktur aus der hypaxonischen Rumpfmuskulatur der lar- 
valen Form yon A mblystoma mexicanum Cope, ~5 em L~nge, Fixie- 
rung nach SCltAFFER, PAS-Reaktion am eelloidinierten Paraffin- 
schnitt naeh HOTCItKISS 5 und PEARSE 6, ohne Gegenf/irbung, Ob. 90, 
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m i t  R i n g b i n d e n  befa l tenen  Muske l f a se rn  ebensov ie t  Gly-  
kogen  wie die n o r m a l e n  Fasern .  I n  s c h l e c h t e r  f ix ie r ten  
A b s c h n i t t e n  de r  P r i i p a r a t e  is t  i n n e r h a l b  de r  R i n g b i n d e n -  
fasern,  genau  wie in g e w 6 h n l i c h e n  Muskel fasern ,  eine 
t yp i s che  Po l v e r l ag e ru n g  d e r  P A S - R e a k t i o n  fes ts te l lbar .  
Diese B e o b a c h t u n g  i s t  ein B e i t r a g  z u m  Beweis,  dass  die 
R i n g b i n d e  h y p o l e m m a l  a n g e o r d n e t  ist. Zwischen  d e m  zen- 
t r a l e n  Teil  de r  Muske l faser  u n d  de r  r i n g a r t i g e n  S t r u k t u r  
b e s t e h t  also ke ine  be sonde re  W a n d ,  welche  die Potver lage-  
r u n g  des  G lykogens  a u f h a l t e n  k 6 n n t e .  

I n  H i n s i c h t  au f  d en  Ausfal l  de r  P A S - G l y k o g e n -  
R e a k t i o n  u n t e r s c h e i d e n  sich die  Myof ib r i l l enkomplexe  
d e r  R i n g b i n d e n  also n i c h t  v o n  d en  n o r m a l e n  Fibr i l len .  
Dieses b ez i eh t  s ich j e d o c h  n u r  au f  die s o g e n a n n t e n  *ge- 
w6hnl ichem)  R i n g b i n d e n .  E s  g ib t  nXmlich  E n t a r t u n g s -  
e r s c h e i n u n g e n  im Bere ich  d e r  R i n g b i n d e n  selbst .  ])iese 
b e r u h e n  auf  e iner  A n d e r u n g  de r  F t~ rbbarke i t  in  de r  
A z a n  -z ode r  v a n  G ie son -Me thode  8. A u s s e r d e m  k S n n e n  
die R i n g b i n d e n  glasig e n t a r t e n  ode r  a u c h  kOrnig zer- 
fa l len  1. I n  d iesen  F~l len  s ch e i n t  de r  Ausfal l  de r  P A S -  
R e a k t i o n  v e r t t n d e r t  zu sein. 

S u m m a r y .  Glycogen  subs t ance ,  d e t e c t e d  b y  t h e  P A S -  
r e a c t i o n  in t h e  so-cal led ' R i n g b i n d e n '  of t h e  t r u n k  
m u s c u l a t u r e  f rom t h e  l a r v a l  fo rm of Amblys toma  mexi-  
canum Cope, is descr ibed .  T h e  P A S - g l y c o g e n  r e a c t i o n  in 
t h e  myof ib r i I  c o m p l e x  of t h e  c o m m o n  ' R i n g b i n d e '  does  
n o t  differ  f rom t h a t  f o u n d  in t h e  n o r m a l  one. 
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T h e  P r e s e n c e  o f  R N A  of  t h e  A - U  T y p e  i n  C i t r a t e  
N u c l e i  I s o l a t e d  f r o m  R a b b i t  L i v e r  C e l l s  

SIBATANI e t  M. x h a v e  s h o w n  t h a t  a special  t y p e  of R N A  
w i t h  a n  especia l ly  h i g h  r a t e  of t u r n o v e r  is s y n t h e t i s e d  in 
t h y m o e y t e  nuclei .  I t s  base  compos i t i on  re sembles  t h a t  of 
DNA.  Th i s  t y p e  of R N A  m o s t  p r o b a b l y  co r re sponds  in i t s  
f u n c t i o n  to  t h e  so-cal led messenge r  R N A  ( m - R N A )  found  
in  b a c t e r i a  ~. I t  is a s s u m e d  t h a t  h is  t y p e  of R N A  also ex is t s  
in  o t h e r  t ypes  of a n i m a l  cells 3,~. 

W e  t r i ed  w h e t h e r  i t  is possible  to  use  t h e  so-cal led 
c i t r a t e  nuclei ,  p r e p a r e d  in s t r o n g  so lu t ion  of c i t r ic  acid,  
for  t h e  s t u d y  of m-iRNA. B y  m e a n s  of t h e  c i t r a t e  m e t h o d ,  
i t  is poss ible  to  p r e p a r e  v e r y  p u r e  nuclei ,  n o t  c o n t a m i n a t e d  
b y  c y t o p l a s m i c  I~NA, w i t h  good yields  5. Th i s  m e t h o d  is 
eas i ly  app l i cab le  to  a l a rger  q u a n t i t y  of t issue,  w h i c h  
would  be  v e r y  su i t ab l e  for  t h e  e v e n t u a l  i so la t ion  of m-  
R N A .  I t  h a s  b e e n  k n o w n  t h a t  a c e r t a i n  a m o u n t  of nuc l ea r  
R N A  is e x t r a c t e d  b y  ci t r ic  acid b u t  t he  res t  of nucle i  is 
en r i ched  b y  R N A  of a h i g h e r  t u r n o v e r  s. 

Methods.  T h e  in i t i a l  m a t e r i a l  for  f r a c t i o n a t i n g  nuc lea r  
R N A  were in al l  cases c i t r a t e  nucle i  i so la ted  f rom r a b b i t  

l ive r  cells in 5% ci tr ic  acid. H o m o g e n i s a t i o n  was  ach ieved  
b y  t h e  W a r i n g  Blendor .  I n  o u r  e x p e r i m e n t s  we used 
r a b b i t s  we igh ing  1140-1425 g, s t a r v e d  for 24 h a n d  given 
a n  i n t r a v e n o u s  i n j e c t i o n  of 3~P-phospha te  in  physiologicaI  
sa l ine  (250 aC/kg  weight) .  60 m i n  a f t e r  t h e  a d m i n i s t r a t i o n  
of labe l led  p h o s p h a t e ,  t h e  a n i m a l s  were  ki l led b y  a blow 
on t h e  h e a d  a n d  s u b s e q u e n t  b leed ing  to  d e a t h .  Norma l  
a n d  r e g e n e r a t i n g  r a b b i t  l ivers  were  used.  I n  one  experi-  
m e n t ,  t h e  i n  vitro i n c o r p o r a t i o ~  of  32P-phospha te  was 
fol lowed us ing  a suspens ion  of l iver  cells. T h e  suspens ion 
was p r e p a r e d  b y  g r a d u a l l y  squeez ing  t h e  t i ssue  t h r o u g h  a 
n y l o n  sieve, gauze  a n d  mi l le r ' s  silk. I n c u b a t i o n  w i t h  a~p_ 
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