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obtained against the purified neurotoxin. This partial 
ident i ty  possibly reflects an additional antigenic deter- 
minant  of the neurotoxin in its native s ta te  in the whole 
venom, in which it  appears to be bound to a lipoproteinL 
In  immunoelectrophoresis using a 5% concentration of 
whole venom as antigen, one precipitation line was 
obtained. When using a 10% venom concentration, how- 
ever, 2 additional weak lines were noticed. Presumably, 
these represented a very low concentration of antibodies 
elicited by minute quantities of contaminating pro*eins 
present in the purified antigen used for immunization. 

SUMYK and KASHIN T obtained an ant ibody specific for 
the main neurotoxic component  of cobra venom by 
immunizing rabbits wi th  a purified neurotoxic prepara- 
tion. Our results demonstrate tha t  pure wper  neurotoxin 
can be rendered immunogenic by  binding to ion exchange 
resin. The single ant ibody obtained provides further 
ewidence for the homogenicity of the purified neurotoxin 
preparation L 

Rdsumd. L'anticorps centre la neurotoxine du venin de 
Vipera palestinae est obtenu chez des lapins par immunisa- 
tion de la neurotoxine purifi6e li~e ~ l a  cellulose carbo- 
m6thylique. 
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An Imrnunologically Detectable Change in the 
Egg White of Chicken Eggs  Following 

Pre-Incubation Storage 

Results of studies by WAITE 1 on the deleterious effects 
of prolonged pre-incubation storage on the hatchabil i ty 
of chicken eggs have been adequately corroborated (e.g. 2) 
and extended to other species of the domestic fowl, i.e. 
turkeys 3, ducks 4, and geese 6. Nearly */3 of the food 
material  available to the avian embryo is contained in 
the egg white. In the domestic chicken it  is ingested 
mainly in the second half of the incubation period, al- 
though considerable evidence exists e pointing to its 
physiological importance during early embryogenesis as 
well. 

In this connection, i t  is conceivable that  the well 
documented physicochemical changes in the egg white of 
eggs held for extended periods of time (cf. ROMANOFI* 
and ROMANOFF ~) may  b e  directly retatcd to reduced 
v i ab i l i t y  of embryos developing within such eggs. The 
fact tha t  changes do take place, on molecular level, in 
the egg white during the in situ storage was demonstrated 
by BAKgR and MANWELL 8, who reported tha t  the resolu- 
tion of egg white proteins by starch electrophoresis be- 
came progressively more difficult as the age of the egg 
increased, This suggested tha t  a further exploration of 
biologically significant changes in the extra-nuclear com- 
ponents of the egg during pre-incubation storage was 
needed. Accordingly, a study was undertaken with this 
in mind, the results of which are reported below. 

Eggs laid by a White  Leghorn pullet provided the 
necessary experimental  material. Specimens of the 'fresh'  
egg white were collected from eggs 9. h after they were 
laid and of the 'old' egg white from eggs stored for 21-25 
days at 13.5 °C and 80% relative humidity. Each specimen 
was identified as to its source. 

The anti-egg white sera came from seven 1-year-old 
rabbits, each rabbit  having received a series of 10 injec- 
tions of the egg white from a specific specimen. This 
resulted in 7 different antisera: 4 from rabbits injected 
with 'fresh' egg white, and 3 from rabbits injected with 
' o ld ' egg  white. All injections were Via the ear vein route. 
Prior to injection, each egg white specimen was homo- 
genized, filtered and then diluted 1:7.5 with a 0.9% 
saline. The first injection contained 1 cm 8 of the above 

solution; each of the subsequent 9 injections contained 2 
cm 3. The injections were carried out every other day. 10 
days after the last injection, a test blood sample was 
taken via the heart  puncture. The definitive sample was 
collected on the following day and immediately stored at  
5 °C for 24 h. The antiserum was obtained by centrifuging 
the blood coagulum at  2,500 rpm for 30 rain and drawing 
off the clear serum. Complement inactivation was achieved 
by heating the antiserum for 30 rain at  56 °C. Following 
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Precipitin reactions, showing a positional difference for line A between 'fresh' and 'old' egg white antigens and the anti-'old' egg white rabbit 
serum. F and 0 designate 'fresh' and 'old' egg white specimens, respectively. Fractions indicate dilution. Figs. 1 and 2. Line A~ facing the 
'fresh' antigen well (F a/5) is jointly visible between lines A 1 and B; it is absent on the side of the 'old' antigen (0 1[5 }. Line A t has moved 
farther from the antigen well when the antigen was 'old' egg white. In both figures, the antiserum was provided by the same rabbit (No. I). 
Fig. 3. Line A (A~ and A~ combined), which has again moved farther from the antigen well when the latter contained 'old' egg white, overlaps 
the area occupied by line B. The corresponding lines facing the antigen well containing 'fresh' egg white have maintained their identity. The 

antiserum was provided by rabbit No. 2. 

the  addi t ion  of 0.01% mer th io la te ,  t he  ant isera  were 
stored a t  - 20 °C unt i l  needed.  

The  7 ant isera  were tes ted agains t  the  egg whi te  
ob ta ined  f rom 5 freshly laid eggs (i.e. eggs used wi th in  9 
h of oviposit ion) and 5 ' s tored '  eggs (stored for 25 days 
a t  13.5°C and  80% re la t ive  humidi ty) ,  all laid by  the  
or iginal  hen.  Before  the  tes t  each spec imen of the  egg 
whi te  used as an t igen  was d i lu ted  wi th  a 0.9% saline in 
a d i lu t ion series, ranging  f rom 1: 5 to  1 : 640. 

The  tes t ing procedure  was OUCHTERLONY'S double  dif- 
fusion agar  p la te  m e t h o d  g. The  p la te  was made  up of 
1.25% agar  dissolved in a 0.9% saline solution, to which 
was added 0.01% merth io la te .  The  m ix tu r e  was buffered 
a t  p H  7.0 wi th  a phospha te  buffer.  E a c h  of the  wells 
measured  3 m m  i n  dep th  and 8 m m  in d iameter .  The  
dis tance be tween  r eac t an t  wells was 8-10 ram. Before 
they  were  ' read ' ,  t he  tes tp la tes  were kep t  2 weeks a t  
37 °C and 80% re la t ive  humid i ty .  

Regardless  of t he  an t i se rum-an t igen  combina t ion ,  the 
general  precipi t in  pa t t e rn  was found to  be  s imilar  to  t h a t  
r ecen t ly  r epor t ed  f rom this  l abo ra to ry  x°, bo th  as to  t he  
pr incipal  :precipi t in lines and react ion to the  ant igen  
di lut ion gradient .  Typical ly ,  the  pa t t e rn  consis ted of line 
A (or of 2 sub-lines A 1 and A2) , l ine B, 2 fa inter  lines C 1 
and C 2, and  a b road  D complex  (F igu re  1). As noted  in 
t he  above  ci ted repor t  x°, l ine A, depending  on the  balance 
of concent ra t ion  be tween the  an t igen  and the  ant iserum,  
can  separa te  in to  a s t rong line A 1 and a fa in t  l ine A S. 
This  separa t ion  was also observed  in the  present  s tudy,  
b u t  only with the fresh egg white antigen. 

Fur the rmore ,  Iine A cons is tent ly  was found  to  be 
f a r t h e r  r emoved  f rom the  an t igen  well  when the  la t te r  
conta ined  'o ld '  egg whi te  t h a n  was the  case when  ' f resh '  
egg whi te  was the  ant igen  (Figure 2). I n  fact ,  a t  t imes  
such a shif t  led to a par t ia l  ' fusion'  of lines A and B 
(Figure 3). This character is t ic  advance  of line A, when 
the  an t igen  well  conta ined  egg whi te  of eggs s tored for 25 
days  before  the  test ,  was in ev idence  regardless of the  2 
types  of ant isera  used in the  present  s tudy .  

According to  the  immunolog ica l  analysis  of t h e  chicken 
egg whi te  l°, l ine A represents  t h e  react ion be tween  the  
g a m m a  globul in  molecules of the  an t igen  and those  of 
the  an t i se rum agains t  the  whole egg white.  All o ther  
th ings  being the  same,  the  shif t ing of the  f ront  toward  

the  an t i se rum well, when  the  an t igen  was 'o ld '  egg white ,  
points  to a reduc t ion  in the  molecular  size of t he  g a m m a  
globulin f ract ion of t he  egg whi te  proteins  in eggs kep t  
for ex tended  per iods of t ime under  condi t ions  which to-  
day  are considered op t ima l  or  near -op t imal  for t he  pre- 
incuba t ion  s torage o1 chicken eggs, i.e. 13.5 °C and 80% 
re la t ive  humid i ty .  SATe and NAKAMU~A 11 observed  
marked  changes in the  e lec t rophore t ic  mobi l i ty  of several  
componen t s  of the  globul in complex  in t he  egg whi te  of 
chicken eggs s tored for prolonged per iods of t ime.  E x t e n d -  
ing the i r  resul ts  to  the  present  s tudy ,  one can pos tu la te  
t h a t  the  antigen,  represented  by  line A, m a y  exis t  in a 
h ighly  po lymer ized  form in the  fresh egg and in a re la t ive ly  
depolymer ized  fo rm in the  s tored egg. I n  t he  l a t t e r  case, 
a h igher  ra te  of mobi l i ty  would be expec ted  f rom the  
antigen.  This  could resul t  no t  only  f rom the  smaller  size 
of t he  depolymer ized  ant igen  molecules pe r  se, bu t  also 
f rom an increase in the  n u m b e r  of d e t e r m i n a n t  groups 
capable  of reac t ing  wi th  the  avai lable  an t i body  molecules.  

Such depolymer ized  g a m m a  globul in  could in par t ,  a t  
least,  be  responsible  for decrease in the  biological  qua l i ty  
of  av i an  ha tch ing  eggs dur ing  ex tended  pre- incubat ion  
s torage 1~. 

Zusammen/assung. Ver~inderungen des Hfihnereiweisses 
du tch  Lagerung  k6nnen  in der  Immunpr~iz ip i ta t ion  
(Ouchter lony-Test)  erfasst  werden.  

I~. YASHIKA 13 and I.  L. Kos :N 

Department o] Animal Sciences, Washington State 
University, Pullman (Washington 99163, USA), 
8th February t967. 

D O. OUCHTERLONY, Prog. Allergy 5, 1 (1958). 
a0 K. YASHXKA and I. L. KosIN, Prec. Soc. exp. Biol. Med. 721, 1188 

(1966). 
ix y.  SATe and R. NAKAMURA, Nippon Nogeikagaku Kaishi 7, 342 

(1964), 
13 Scientific Paper No. 2915, College of Agriculture, Washington 

State University, Project 1255. This investigation was supported 
in part by Research Grant No. 5544 from Division of General 
Medical Sciences, U.S.P.H.S. 

18 Present address: Department of Biology, Osaka University, 
Osaka (Japan). 


