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c i t r a t e '  was p r e p a r e d  b y  i r r ad i a t i ng  0 . 0 1 5 M  sod ium 
c i t ra te  + 0 . 1 5 M  sod ium chlor ide (32 ki lorads)  u n d e r  
oxygen  b u b b l i n g  and  wa i t ing  1 h. This  so lu t ion  was t h e n  
p laced  in the  t h e r m o s t a t t e d  cell c o m p a r t m e n t  of a 
B e c k m a n  D U  spec t r opho t om e t e r ,  and  slowly hea ted .  The  
a b s o r b a n c e  a t  260 n m  increased  v e r y  s l igh t ly  as i t  was 
h e a t e d  to  55~ a p p a r e n t l y  due  to acce le ra ted  res idua l  
peroxide  fo rmat ion ,  since a po r t i on  k e p t  as a con t ro l  also 
increased  s l ight ly  in a b s o r p t i o n  wi th in  two days,  a n d  t h e n  
r ap id ly  decl ined as t he  t e m p e r a t u r e  r eached  60-70~  
(Figure 3). This  would be  t he  expec ted  r ange  of decompo-  
s i t ion  of a per-acid,  as obse rved  w i th  perace t ic  acid and  
persuccinic  acid. The  u n u s u a l  h y p e r c h r o m i c  effect  of 
i r r ad i a t ed  D N A  solu t ion  shown  in F igure  1 is the re fore  
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Fig. 3. Thermal deconlposition curve of 'sodium peroxy-citratc' in 
saline citrate buffer. 

due to the  f o r m a t i o n  a n d  decompos i t ion  of the  p r o d u c t  
fo rmed  in t he  i r r ad i a t i on  of sod ium c i t ra te .  

The  r a d i a t i o n  c h e m i s t r y  of so lu t ions  of organic  acids 
h a s  been  s tud ied  b y  o thers ,  a n d  decompos i t ion  in to  
h y d r o g e n  and  c a r b o n  dioxide  is genera l ly  observed .  The  
yield for  formic  acid decompos i t ion  for  example  is 
G = 3.2 s, while  acet ic  acid and  glycolic acid give H a a n d  
d imer ic  produc ts .  Ascorbic  acid in so lu t ion  is oxid ized  b y  
g a m m a  r a d i a t i o n  to dehydroasco rb i c  acid w i t h  oxygen  
s a t u r a t i o n  e n h a n c i n g  t he  r a t e  of des t ruc t ion ,  b u t  a pos t -  
i r r ad i a t i on  r eac t ion  is n o t  observed  a. The  reac t ive  in te r -  
med i a t e  is p r e s u m a b l y  n o t  a free rad ica l  b u t  an  oxygen  
con ta in ing  species w h i c h  undergoes  a r e a r r a n g e m e n t  to  
the  peroxide.  

I n  a sepa ra te  e x p e r i m e n t  in  wh ich  H~O~ was added  to 
a 0 . 0 1 5 M  so lu t ion  of sod ium ci t ra te ,  no increase  in UV-  
abso rp t ion  w i th  t ime  was observed .  The  resul t s  p r e sen t ed  
here  ind ica te  t h a t  a p r o d u c t  of radiolysis  of sod ium 
ci t ra te ,  a c o m m o n l y  used buf fe r  mate r ia l ,  is sod ium 
'pe roxy  c i t r a te ' ,  fo rmed  d u r i n g  a post-effect .  Oxygen  
m u s t  be  p re sen t  d u r i n g  i r r ad i a t i on  for th i s  p r o d u c t  to  
form. 

Rdsumd. Les r6su l ta t s  pr6sent6s  ici sugg~rent  la fo rma-  
t ion  d ' u n  p rodu i t  du  t y p e  p6roxide aprgs  l ' i r r ad ia t ion ,  en  
pr6sence d 'oxyg~ne ,  d ' u n e  so lu t ion  aqueuse  de c i t r a t e  de 
sod ium t a m p o n n 6 e  au p H  7. 
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A p p e a r a n c e  of P r e - a 2 - G l o b u l i n s  S o o n  After  the  
V e r y  Firs t  D o s e  of D i p h t h e r i a  T o x o i d  in H o r s e  

The  changes  in the  s e rum p ro t e in  p a t t e r n  d u r i n g  one 
course of i m m u n i z a t i o n  of horse  w i t h  d i p h t h e r i a  toxo id  
was measu red  b y  us. The  e lec t rophore t i c  s e p a r a t i o n  of 
s e rum p ro t e ins  of horse  before c o m m e n c e m e n t  of i m m u -  
n i za t i on  and  four  days  a f t e r  t he  f i rs t  dose of 5 ml  of 
d i p h t h e r i a  t oxo id  was car r ied  ou t  on  aga r  gel a t  p H  8.6 
accord ing  to t he  m e t h o d  of GIRI 1 as modif ied  b y  ACHARYA 
et  al. ~. The  l ipopro te ins  were ana lysed  accord ing  to t he  
m e t h o d  of DAS a n d  CxlRi 3. A c o m p o n e n t  w i t h  electro-  
phore t i c  mob i l i t y  b e t w e e n  el-  a n d  e~-globulin appea red  
soon a f t e r  the  f i rs t  dose of d i p h t h e r i a  t oxo id  (Figure 1). 
W e  prefe r red  to  call t h i s  c o m p o n e n t  pre-e2-globulin.  In  
add i t i on  to this ,  t he re  occur red  a s l ight  decrease  in a lbu-  
m in  also soon a f t e r  t he  f i rs t  dose, The re  also a p p e a r e d  a 
new l ipopro te in  c o m p o n e n t  w i th  the  e lec t rophore t i c  
mob i l i t y  be tween  e- and /~- l ipopro te in  as seen in F igure  2. 
W e  prefe r red  to call t h i s  c o m p o n e n t  pre-/~-lipoprotein.  
Since no de t ec t ab l e  a n t i b o d y  ac t i v i t y  was found  a t  th i s  
s tage  in the  e-g lobul in  region,  t he  increase  in t he  p r e - e  2- 

globul in  soon a f t e r  t he  f i rs t  dose of d i p h t h e r i a  t oxo id  
c a n n o t  be  a t t r i b u t e d  to a n t i b o d y  fo rmat ion .  

R e p e a t e d  in jec t ions  a t  four  d a y  in t e rva l s  for a b o u t  two  
m o n t h s  showed  no s ign i f ican t  increase  or decrease  of pre-  
ez-globulin,  in  sp i te  of t i le m a r k e d  increase  in t o t a l  pro-  
t e ins  f rom 6.8 to 9.6 g pe r  100 ml, wh ich  was found  to  be 
m a i n l y  due to inc reased  /~- and  ~-globulins.  B u t  a con-  
s iderable  a m o u n t  of a n t i b o d y  a c t i v i t y  (near ly  7 - 8 %  of 
t o t a l  ac t iv i ty )  was also found  to  be assoc ia ted  in e- 
g lobul in  region a f t e r  t h e  h y p e r i m m u n i z a t i o n  of horse ,  
wh ich  agrees well  w i t h  t he  p rev ious  o b s e r v a t i o n  m a d e  b y  
I~AYNAUD 4, a n d  also b y  RAo 5. The  a p p e a r a n c e  of pre- /5-  
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Fig. 1. Electrophoresis of horse serum proteins on agar gel at pH 8.6 
before commencement of immunization (above) and after the very 

first dose of diphtheria toxoid (below). 

Fig. 2. Electrophoresis of horse serum lipoproteins on agar geI at 
pH 8.6 before commencement of immunization (above) and after the 

very first dose of diphtheria toxoid (below). 

l ipoprote in  is found to  be only  a t e m p o r a r y  change and  
the  c o m p o n e n t  d i sappeared  as the  h y p e r i m m u n i z a t i o n  
proceeded,  whereas  the  pre-e2-globulin, which  appeared  
soon af ter  the  first  dose, r emained  as a p e r m a n e n t  feature  
t h r o u g h o u t  the  hype r immuniza t ion .  

The significance of th is  pre-~2-globulin and i ts  funct ion,  
if any, is no t  known.  WAJC~ENBERG 6 found t h a t  the  sera 
of pa t i en t s  wi th  diffuse massive necrosis were charac-  
ter ized b y  the  appearance  of pre-e2-globulin. The ap- 
pearance  of pre-e2-globulin a f te r  poisoning wi th  carbon 
te t rachlor ide  in ra ts  has  been  repor ted  recent ly  7. Since 
carbon te t rachlor ide  is known to  damage  the  liver, the  
appearance  of pre-a2-globulin four  days  a f te r  the  ve ry  
first  dose of d iph the r ia  toxoid  is p robab ly  an indica t ion  
of d i s tu rbance  in the  liver func t ion  resul t ing in the  exces- 
sive synthes is  or secret ion of the  prote ins  of pre-e~- 
globulin mobil i ty .  

Zusammen/assung. Der Immuni s i e rungsvorgang  durch  
Diph ther ie -Toxoid  wird  beim Pferd  e lek t rophore t i sch  im 
Agar-gel verfolgt .  Das Auf t r e t en  eines Pr~t-e~-Streifens 
wurde  bald nach  der  ers ten Toxoidgabe  festgestel l t .  
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The Effect of Ptnealectomy and Thymectomy on 
the Immune Capacity of the Rat 

In earlier expe r imen t s  1 it was shown t h a t  m a s t  cell pro-  
duc t ion  by  the  l y m p h  nodes  was s t imula ted  by  pinealec- 
t o m y  and  cort isone t r e a t m e n t ;  P A S  posi t ive cells ap- 
peared  in the  spleen while mas t  cell p roduc t ion  in the  
t h y m u s  was  no t  al tered.  I t  was  assumed t h a t  t he  pineal  
b o d y  was responsible  for the  inh ib i t ion  of m a s t  cell pro-  
duc t ion  by  the  l y m p h  nodes,  and  tha t ,  af ter  p inea lec tomy,  
ac t iv i ty  would go on unhampered .  Since the  t h y m u s -  
l y m p h  node-spleen  sys t em seems to have  a decisive role 
in an t i body  p roduc t ion  S-e , in the  p resen t  expe r imen t s  
the  effect  of p inea lec tomy and  t h y m e c t o m y  on  the  anti-  
b o d y  p roduc t ion  was s tudied  in the  rat .  

E i g h t y  adul t  ra ts  of the  Wis t a r  s t ra in  were used in the  
exper iment .  P inea l ec tomy  was per formed wi thou t  damag-  
ing the  brain.  The t h y m u s  was ex t i rpa ted  in toto,  to-  
ge ther  wi th  its capsule. If b o t h  opera t ions  were per formed,  
p inea lec tomy followed the  t h y m e c t o m y  (Table). 63 

animals  survived the  in te rven t ion .  They  were immunized  
f irs t  wi th  150 �9 106 sheep red b lood ceils and  wi th  200 �9 106 
such cells as a secondary  st imulus.  For  the  hemagglu t ina -  
t ion test ,  blood was t aken  f rom the  tai l  vein. The animals  
were s tudied  in 2 groups,  one 30 days  and the  o ther  240 
days  af ter  the  operat ions .  

The Table shows the  n u mb er  of animals  and the  mean  
of t he  n u m b e r s  of t he  last  (critical) tubes  showing macro-  
scopical hemagg lu t ina t ion  (these n u m b e r s  are the  loga- 
r i t hms  to the  base 2 of the reciprocals  of the  respect ive  
last  dilutions).  The s t anda rd  dev ia t ion  var ied at  abou t  
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