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der mit  Gs. behandel ten Ra t t en  ist yon demjenigen der 
nur mit  I N H  geft i t terten Tiere nicht  signifikant ver-  
schieden. Auch die als allgemein-toxischer Effekt  des 
I N H  zu wertende Wachs tumshemmnng wurde durch 
Gs. nicht  signifikant beeinflusst (p > 0,05). 

Besprechung der Resultate. Grosse INH-Dosen  fiihren 
bet Versuchstieren einerseits zu akuten, allgemein-toxi- 
schen Symptomen,  wie Kr/ impfen und raschem Abster- 
ben, andererseits schAdigen sie selektiv die Markscheiden 
peripherer Nerven.  ~¥~hrend die allgemein-toxischen 
Symptome durch verschiedenartige Stoffe, wie Vitamin 
B2, B6, B12, A, E, K, Nikotins~tureamid und Glutamin- 
s£ure, gemildert  werden kSnnen, vermag nach den 
heutigen Kenntnissen einzig das Vi tamin B 6 auch die 
dutch grosse INH-Dosen  experimentel l  erzeugte Sch~di- 
gung der peripheren Nerven  hemmend zu beeinflussen% 
Nach den vorl iegenden Ergebnissen modifiziert  Gs. 
weder q ual i ta t iv  noch q uan t i t a t iv  den Ablau f der experi- 
mentellen Isoniazid-t, Neuritis~. Dies gibt einen weiteren 
Hinweis, dass bet der Ents tehung  der Isoniazid-Sch/idi- 
gung peripherer  Nerven bet Mensch und Tier die mi t  
Vi tamin B~ in Beziehung stehenden Fermentsys teme be- 
troffen sind. Substanzen, die Isoniazid tiber einen andern 
Mechanismus entgiften, besitzen keine schiitzende Wir- 
kung gegentiber tier neurotoxischen, auf die Markschei- 
den der peripheren Nerven gerichteten ~rirkungskompo- 
nente des I N H .  

G.  ZBINDEN und A. STUDER 

Abteilung ]i~r exper{mentelle Medizin der F. HoHmann- 
La Roche & Cie, AG., Basel, den 8. September 1956. 

Summary 

Glutamic  acid does not, ei ther in small or in large 
doses, inhibit  the degeneration of the medullary sheath 
of peripheral  nerves in rats, induced within  15 days by 
addit ion of 0-25% of isoniazid to their  diet. The detoxi- 
caring effect of glutamic acid, as described by CEDRAN- 
GOLO ~, thus only applies to the general toxic symptoms 
of the acute INH-intoxica t ion ,  as is the case for 
v i tamins  B~, B~, A, E, K, and niacinamide. 

P R O  E X P E R I M E N T I S  

Agar Diffusion Plates: 
The Recording of Experimental Data 

The gel diffusion method of OUCHTI~RLONY 1 for  the 
s tudy of ant igen-ant ibody reactions has found increas- 
ing application to immunological  problems. Several  

1 0 .  OUCHT~RLON~', Ark.  Kemi.  Mitt. Geol. 26B, 14, 16 (1948). 

descriptions of the technique have been given 2 but  
typical ly  experiments  are set up in Petr i  dishes and 
result  in the formation of zones or fine lines of antigen- 
an t ibody precipitates in an agar  gel mat r ix  approxi- 
malely 10 cm diameter  and 3 mm deep. The line pat terns  
observed are recorded usually by sketch or photograph 
but  in some instances it  is convenient  if the whole con- 
tents  of a Pet r i  dish can be preserved. G~LL ~ has  
demonstra ted the part ial  desiccation of agar diffusion 
plates and the present communicat ion describes an ex- 
tension of this method.  

Agar  diffusion plates intended for preservat ion were 
cleaned by  rinsing out  the reagent reservoirs with water  
using a Pasteur  pipet te .  Petr i  dishes containing the agar 
discs were then filled with water  and the fluid changed 
about  three t imes a day  for-three days. At  the end of this 
t ime, when excess buffer and reagents had been leached 
from the agar, dishes and their  washed contents were 
immersed in a large bowl of water,  gent ly  agitated,  and 
the agar discs floated from their  containers onto lantern-  
slide cover-glasses (31/4 × 3¼ in.). Cover-glasses and 
adhering discs were taken from the bowl, excess fluid 
removed with a Pasteur  p ipet te  and the preparat ions 
placed on a horizontal  surface to d ry  a t  18 °. While 
drying, a large watch-glass was suspended over  each 
disc; this allowed free access of air but  prevented  con- 
taminat ion  by dust. After  3-4 days each disc dried to a 
tough, t ransparent  film which adhered to its cover-glass 
and which differed lit t le in diameter  from an unt rea ted  
disc but  was approximately 0.5 mm in thickness. In- 
sufficient washing resulted in opaci ty  and the formation 
of salt  crystals in dried preparat ions ; hardening washed 
agar discs in 10% v /v  formalin before transfer to cover- 
glasses was of no advantage  in manipulat ion.  At t empts  
to increase the rate  of desiccation by drying either in 
vacuo or at  37 ° were not  successful as in both cases mark-  
ed distort ion occurred and dried discs tended to peel off 
the support ing cover-glasses. 

Dried preparat ions were best inspected against  a dark 
background with the aid oI a hand-lens. Opaque lines of 
precipi tat ion were clearly seen in the t ransparent  yellow 
mat r ix  and the precipi tat ion pa t te rns  obtained were 
identical  wi th  those recorded by sketch before drying 
(Figure). In  some cases diffuse zones of precipitat ion 
were poorly preserved al though the clari ty of fine lines 
of precipi tat ion 'was often enhanced, due possibly to a 
condensation of ant igen-ant ibody complex on desic- 
cation. Increased definition was obtained by staining the 
discs with dye before drying and such preparat ions  could 
be projected as lantern-slides for demonst ra t ion  pur- 
poses. 

To effect staining, Pet r i  dishes containing washed 
agar discs were filled with a 0,1% aqueous dye solution 
and allowed to s tand a t  18 ° unti l  the dye had penet ra ted  
the discs. With  protein stains this process required ap- 
proximately 3 h at  the end of which t ime excess dye was 
removed and the plates washed with water  to differen- 
t ia te  the lines from the matrix.  Since no f ixat ive was 
used, differentiat ion was dependent  upon the relat ive 
intensities of dye adsorption on the polysaccharide 
mat r ix  and the protein contained in the ant igen-ant ibody 
precipitates.  Best  results were obtained by staining the 
lines of precipi tat ion with  naphthol  black or congo red 

2 B. BJSRKLUND, Pros. Soc. exp. Biol. Med. 79, 319 (1952), - 
D. A. DA~cY, Nature 176, 649 (1955).-M. KAMXNsKxand0.Ouc~rER- 
LOSX', Bull. Soc. Chim. Biol. 33, 758 (1951). - C. R. ScmoTv, Acta 
Path. microbiol, Scand. 3Z, 251 (1953). - M. "W. WILSO~ and 13. H. 
PRINGL~, J. Imrnunol. 73, 232 (1954). 

3 p. G. H. GELL, Biochem, J, 59, viii (1955). 
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(a) 
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Agar diffusion plate stained with naphthol black and dried. The dried preparation was labelled with black waterproof ink, dyes of 
other inks being soluble in the mounting media solvent. (b) PhotogTaph of plate a taken before staining and drying. 

w h i c h  l e f t  t h e  a g a r  m a t r i x  u n c o l o u r e d .  A p h o t o g r a p h  
of s u c h  a p r e p a r a t i o n  is s h o w n  in  t h e  F i g u r e  w h e r e  a 
p h o t o g r a p h  of t h e  s a m e  e x p e r i m e n t  t a k e n  be fo re  p re se r -  
v a t i o n  is g i v e n  also. I n  one  case  a n  u n c o l o u r e d  p r e c i p i t a -  
t ion  p a t t e r n  in  a d e e p l y  s t a i n e d  m a t r i x  was  o b t a i n e d  b y  
t r e a t m e n t  w i t h  0 .1% a q u e o u s  t o l u i d i n e  b lue  fol lowed b y  
w a s h i n g  w i t h  1 %  ace t i c  acid.  A t t e m p t s  to  use  se lec t ive  
s t a i n i n g  m e t h o d s  ~ h o w e v e r  were  n o t  success fu l ;  bas ic  
fuchs in ,  m u c i c a r m i n e ,  o smic  ac id  a n d  t h e  Schif f  r e a g e n t s  
ta i led  to  g ive  r e p r o d u c i b l e ,  s e l ec t ive  s t a i n i n g  of a n y  of 
t h e  p r e c i p i t a t i o n  l ines  p r o d u c e d  b y  Pasteur¢lla pestis 
a n t i g e n s  a n d  P. pestis an t i se ra% 

S t a i n e d  a n d  dr ied  p r e p a r a t i o n s  cou ld  be  s u b j e c t e d  to  
some degree  of h a n d l i n g  w i t h o u t  d a m a g e .  T h e y  a d s o r b e d  
l i t t l e  or  n o  m o i s t u r e  o n  e x p o s u r e  to  l a b o r a t o r y  cond i -  
t i ons  a n d  were  r e s i s t a n t  t o  a b r a s i o n .  O n  p r o l o n g e d  
s to rage  h o w e v e r ,  d r i ed  a g a r  discs  t e n d e d  to  peel  a w a y  
f rom the  s u p p o r t i n g  cove r -g l a s ses  a n d  some  a d d i t i o n a l  
p r o t e c t i o n  was  f o u n d  des i rab le .  S e m i - p e r m a n e n t  p r e p a -  
r a t i o n s  were o b t a i f i e d  b y  c o a t i n g  d r i ed  a g a r  discs  w i t h  
B e d a c r y l  122 X,  a colour less  s o l u t i o n  of a p o l y m e t h a c r y -  
lie res in  in  xy lene .  T h e  re s in  d r i ed  b y  s o l v e n t  e v a p o r a t i o n  
r e s u l t i n g  in  a h i g h i y  p o l i s h e d  sl ide,  b u t  t h e  su r f ace  was  
n o t  v e r y  r e s i s t a n t  to  s c r a t c h i n g  a n d  was  d a m a g e d  b y  
organ ic  so lven t s .  More  d u r a b l e  r e su l t s  were  o b t a i n e d  b y  
m o u n t i n g  e a c h  d r i ed  disc in  a m a n n e r  a n a l o g o u s  to  
mic roscop ic  p r e p a r a t i o n s .  A n  e p o x y - r e s i n  h a r d e n e d  w i t h  
3 - d i e t h y l a m i n o p r o p y l a m i n e  was used  for  t h i s  p u r p o s e  
s ince  m o u n t i n g  m e d i a  d r y i n g  b y  s o l v e n t  e v a p o r a t i o n  
could  n o t  be  used d u e  to  t h e  l a rge  enc losed  su r f ace  a r e a  
invo lved .  T h e  res in  was  s i m i l a r  in  c o m p o s i t i o n  t o  'ARM- 
dire '  T y p e  101 (Aero R e s e a r c h  Ltd . )  b u t  of lower  

4 B. BJORKLUND, Proc. Soc. exp. Biol. Med. 85, 438 (1954). - 
L. KORNGOLD and R. LIPARI, Science 121, 170 (1955). - P. GRABAR 
and J. A. ~tVILLIAMS, Bioehem. biophys. Aeta 10, 193 (1953). 

M. J. CRrOMPTON and D. A. L. DAvIEs, Proe. roy. Soe. [B] 145, 
10S (19~6). 

v i scos i ty .  I n  use,  h a r d e n e r  (1 p a r t )  was  p i p e t t e d  i n to  a 
t t t be  c o n t a i n i n g  re s in  (10 p a r t s ) ,  t h e  s o l u t i o n s  m i x e d  
c a r e f u l l y  a n d  t b e  m i x t u r e  c e n t r i f u g e d  a t  3,000 r .p .m,  for 
5 ra in  to  r e m o v e  a i r  b u b b l e s .  B y  m e a n s  of a p i p e t t e  w i t h  
a n  e n l a r g e d  j e t  1 .2-1.5 ml  of t h e  m i x t u r e  was  p u t  in  the  
c e n t r e  of a d r i ed  p r e p a r a t i o n  a n d  a c l ean  l a n t e r n s l i d e  
cover -g lass  lowered  g e n t l y  o n  top .  A f t e r  k e e p i n g  over-  
n i g h t  a t  37 ° excess  h a r d e n e d  res in  was  r e m o v e d  f rom t h e  
edge  of t h e  p r e p a r a t i o n  w i t h  a sca lpe l  a n d  t h e  s l ide  faces 
c l e a n e d  w i t h  ce l loso lve  or  ace tone .  T o  p r e v e n t  t h e  smal l  
excess  of r e s in  h a r d e n i n g  on  t h e  s l ide  faces  a n d  to 
f ac i l i t a t e  h a n d l i n g  whi le  m o u n t i n g  i t  was  c o n v e n i e n t  to  
p u t  s t r i p s  of a d h e s i v e  t a p e  a l o n g  t h e  u n d e r s i d e  edges  of 
t h e  d r i ed  p r e p a r a t i o n s  l e a v i n g  1 c m  of t a p e  free. The  
t a p e  was  s t r i p p e d  off  a f t e r  h a r d e n i n g  t o g e t h e r  w i t h  m o s t  
of t h e  excess  res in ,  
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Zusammen]assung 

E i n  A u s w e r t u n g s v e r f a h r e n  de r  A n t i g e n - A n t i k 6 r p e r -  
A n a l y s e  m i t t e l s  d e r  G e l 6 e d i f f u s i o n s m e t h o d e  y o n  OucH- 
TERLON¥ wi rd  b e s c h r i e b e n .  

Die  M u s t e r  des  N i e d e r s c h l a g s  i m  V e r s u c h  w e r d e n  an-  
g e f ~ r b t  u n d  d e r  A g a r - G e l 6 e - N ~ h r b o d e n  m i t  d e m  Mus te r  
wi rd  d u r c h  A u s t r o c k n u n g  k o n s e r v i e r t .  

So ge f~ rb t e  u n d  g e t r o c k n e t e  P r i t p a r a t e  k~Snnen, vi- 
suel l  geprf i f t ,  a ls  N e g a t i v e  ode r  D i a p o s i t i v e  v e r w e n d e t  
w e r d e n .  
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