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Suppression of the Primary Immune Response by Anti lymphocyte  Serum 

In  the  course of our systemic invest igat ion-series  con- 
cerning the  mode of act ion of an t i l ymphocy te  serum 
(ALS) upon the  different  phases of immunologica l  events  
of different  types  of ac t ive  immuni ty ,  we recent ly  de- 
scribed the  immunosuppress ive  effect of A L S  on the  
deve lopment  of an t i -he lmin th  i m m u n i t y  1. Present  paper  
summar izes  results of our  inves t igat ions  concerning the  
suppression of the  p r imary  i m m u n e  response in cases 
of ant ibacter ial ,  respect ive ly  ant i toxic  immunit ies .  

The  main  purpose of the  present  work  was to de termine  
the  effect of A L S  upon priming,  the  induc t ive  and pro-  
duc t ive  phases of developing p r imary  immuni ty .  As mo- 
dels single-shot mouse- immuniza t ion- tes t s  were chosen. 

Groups of adul t  female Swiss albino mice were im- 
munized  by  graded doses of (1) a lumin ium hydroxide  
adsorbed E. insidiosa vaccine,  respect ive ly  (2) a lumin ium 
phospha te  ad juvan t ed  t e t anus  toxoid.  A ' two pulse '  ant i -  
mouse  A L S  was prepared  using our method,  i.e. rabbi ts  
were immunized  twice  by  a lumin ium phospha te  ad- 
j u v a n t e d  thymocytes ,  as described in reference 2. The  
A L S  did no t  show any  signs of in v ivo  tox ic i ty  and 
exh ib i ted  a graf t -pro tec t ing  effect for 26 days on the  aver-  
age in Swiss female  mice graf ted by  CBA mouse- ta i l  skin 
grafts.  The  graf t -pro tec t ive  assay was done according 
to the  s tandard  me thod  of MEDAWAR'S school 3. 

N o r m a l  rabb i t  se rum (NRS) was adminis te red  as 
control  of supposed ant igenic  compet i t ion  to ALS.  Mice 
were in jec ted  s.c. w i th  ALS,  respect ive ly  N R S  in 2 
separa te  doses corresponding to 0.4 ml  each. The  t iming  
of immuniza t ions ,  ALS,  respect ive ly  N R S  t rea tment ,  
toge ther  wi th  the  results of exper iment  are shown in 
the  Table.  

Challenges of the  i m m u n i t y  grades were made  by  the  
specific noxogenic  agents  as follows: (1) Mice immunized  
wi th  E. insidiosa vaccine  were infected wi th  l iv ing E.  
insidiosa germs (105 MLD per  mouse) 2 weeks af ter  im- 
munizat ion.  (2) The  t e t anus  i m m u n i t y  was chal lenged 
by  20 LDso of t e t anus  toxin  per  mouse  at  the  21st day  
af ter  immuniza t ion .  

The .  degrees of ac tua l  protect ions  against  the  chal- 
lenging bac te r ium strain, respect ive ly  t e t anus  tox in  are 
expressed in re la t ive  terms,  i.e. in values  of re la t ive  
po tency  (RP) calculated on the  basis of the  ED~0 values  
corresponding to the  results obta ined  in the  respect ive 
groups. On the  basis of results  achieved,  the  following 
effects can be recorded:  The  deve lopment  of bo th  types  
of i m m u n i t y  was s ignif icant ly suppressed by  A L S  t rea t -  
m e n t  per formed ei ther  2 and 5 days before or af ter  im- 
munizat ion.  A L S  t r e a t m e n t  pr ior  to immuniza t ion  was 
found more effect ive t h a n  the  one per formed a l ready in 
the  induc t ive  phase of i m m u n i t y  (P  % < 0.1 resp. ~0 .2 ) .  
The  phenomenon  m a y  be explained by  an effect ive 
'b l indfolding '  of the  immunologica l ly  i m p o r t a n t  cells 
p r i o r  to pr iming.  I n  the  case of A L S  t r e a t m e n t  following 
the  immuniza t ion ,  a pa r t  of the  adsorbed ant igen  a l ready 

reached the  i m m u n o c o m p e t e n t  cells and so a higher  degree 
of i m m u n i t y  could develop than  in the  former  case. 

A L S  t r e a t m e n t  per formed shor t ly  before the  chal- 
lenges failed to  a l ter  the  grades of immuni t ies  as compared  
wi th  the  un t rea ted  controls '  eifectivenesses.  This  phe- 
nomenon  points  to the  fact  t h a t  A L S  cannot  change the  
t i te r  of c i rculat ing ant ibodies  if adminis tered  in the  pro- 
duc t ive  phase of immuni ty .  

A defini te  ant igenic compet i t ion  w a s  observed be tween  
the  N R S  and the  E. insidiosa vaccine.  This  f inding proves  
tha t  the  pro te in-components  of A L S  m a y  act  as ant igens 
in the  course of A L S  t rea tment .  I n  spite of the  fact  t h a t  
A L S  - as ant igen  itself - m a y  cause compet i t ion  of 
antigens, i ts immunosuppress ive  effect cannot  be reduced 
to this phenomenon  only. The  immunosuppress ive  effect 
of A L S  was at  least  15 t imes  higher  t han  the  grade of 
inhibi t ion caused by  the  compet ing  effect of N R S .  This  
phenomenon  needs fur ther  invest igat ion.  

Code Treat- On days 
mer i t s  

Effectiveness of Effectiveness of 
EIV ~ TT b 
RP 95% RP 95% 

confidential eonfi- 
limits dential 
of RP limits 

of RP 

1 no  - 1 - 1 
2 A L S  -- 5, --  2 0.03 0 .028-0 .034  0.37 0 .21-0 .64  
3 N R S  -- 5, --  2 0.56 0 .500-0 .620  0.85 0 .62-1 .15  
4 A L S  + 2, + 5 0.51 0 .430-0 .550  0.42 0 .30-0 .59  
5 N R S  + 2 ,  + 5 1.28 1 .170-1 .400  0.98 0 .68-0 .99  
6 A L S  + 10, + ! 2 1 - - - 
7 A L S  + 1 6 ,  + 1 9  - - 1 

~EIV, E. insidiosa vaccine; b TT, tetanus toxoid; RP, relative 
potency; -- 2, treatment prior to immunization; + 5, treatment fol- 
lowing the immunization. 

Zusammen[assung. Die immunosuppress ive  W i r k u n g  
des An t i lymphozy tense rums  wird beschrieben.  
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The Absence of Normal  Serum Proteins in Lymphoma Patients Revealed by Disc Electrophoresis 

By disc electrophoresis  a t  least  25 prote in  bands can 
normal ly  be ident i f ied in h u m a n  serum on po lyacry lamide  
gels s ta ined wi th  aniline blue black. Other  reagents  are 
avai lable  to aid in the  detec t ion  of suggest ive bands.  
Coomassie Bri l l iant  Blue 1%250 is such a reagent  and is 
therefore  sui table  for ascer ta ining the  absence of normal  

serum proteins in pa t ien ts  hav ing  such diseases as 
mul t ip le  myeloma.  

Materials and Methods. 97 serum samples were col- 
lected f rom pat ien ts  hav ing  var ious  neoplasms. Inc luded  
were 28 lymphosarcomas  (LSA); 11 chronic lymphocy t i c  
leukemias (CLL); 12 chronic granulocyf ic  leukemias 
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(CGL); 18 und i f f e r en t i a t ed  l y m p h o m a s  (L), 5 mu l t ip l e  
m y e l o m a s  (MM); 18 H o d g k i n ' s  disease (HD), 3 acu te  
mye lob las t i c  l eukemias  (AML);  a n d  2 g i an t  fol l icular  
l y m p h o m a s  (GFL).  Contro!s  were 33 spec imens  o b t a i n e d  
f rom blood donors .  Sera  were s to red  a t  - -20  ~ d u r i n g  
t h e  col lect ion per iod  (abou t  18 mon ths ) ,  and  clarif ied 
i m m e d i a t e l y  before  use b y  cen t r i f uga t i on  a t  20,000 • g 
for 20 min.  

Disc e lec t rophores is  was  pe r fo rmed  b y  t he  modi f ied  
m e t h o d  of ORNSTEIN a n d  DAVIS 1. The  an ion ic  gel s y s t e m  
p rov ided  a f inal  c o n c e n t r a t i o n  of 7.5% ac ry l amide  w i th  
a r u n n i n g  p H  of 9.3. 

Three  r eagen t s  were used to s t a in  p ro t e in  b a n d s :  0 .02% 
ani l ine  b lue  b l a c k  in 3% acet ic  acid, 0.004% nigros in  
in 3% acet ic  acid, a n d  0.02% Coomassie  b r i l l i an t  b lue  
R-250 in 7% acet ic  acid. Gels were i m m e r s e d  o v e r n i g h t  
in each r eagen t  a n d  des t a ined  on  each  of 3 days  w i t h  
7% acet ic  acid. 

Results. The  a c c o m p a n y i n g  Tab le  carr ies  the  resul t s  of 
th i s  s tudy .  1 of 2 s epa ra t e  bands ,  p r e sen t  in  all  con t ro l  
sera,  was  a b s e n t  in  60 of t he  97 sera  o b t a i n e d  f rom 
pa t i en t s .  The  2 b a n d s  were neve r  miss ing  in a n y  one 
pa t i en t .  B a n d  X was  miss ing  in  18% of t he  l ymp h o -  
s a r coma  sera examined .  B a n d  Y was  miss ing  in 43% 
l y m p h o s a r c o m a ,  56% und i f f e r en t i a t ed  l y m p h o m a s ,  a n d  
72% H o d g k i n ' s  disease. 

CLAI~K 2 has  p roposed  a n  iden t i f i ca t ion  s y s t e m  for 
s e rum p ro t e in  b a n d s  based  on  p a t t e r n s  o b t a i n e d  w i t h  
c o m b i n e d  p a p e r  a n d  disc e lectrophoresis .  The  p a t t e r n s  
sugges t  t h a t  X a n d  Y are c~-2-globulins. Th i s  des igna t ion  
agrees w i t h  p a t t e r n s  o b t a i n e d  f rom alcohol  f r a c t i o n a t e d  
h u m a n  se rum p ro t e ins  in  our  l abora to ry .  The  m o b i l i t y  
of b a n d  X (and b a n d  Y) is v i sua l ly  p r e sen t  in t h e  accom- 
p a n y i n g  Figure.  

Discussion. 3 exp l ana t i ons  are  possible  for t h e  absence  
of b a n d  X or Y in ce r t a in  sera :  (a) t he  absence  of syn-  
thes i s ;  (b)  pa r t i a l  syn thes i s  of t h e  2 p ro t e in  b a n d s  X 

a n d  Y;  or (c) changes  in t h e  s t r u c t u r e  of X or Y, caus ing  
t h e  b a n d s  to occupy  a new pos i t ion  in t h e  gel p a t t e r n s .  

P r e p a r a t i v e  disc e lec t rophores is  to  isolate  X an d  Y 
f rom cont ro l  sera m a y  resolve t h e  n a t u r e  of the  defects.  
The  t e c h n i q u e  s of p r e p a r a t i v e  disc e lec t rophores is  ut i l izes 
a long m i g r a t i o n  p a t h  (22 cm) ; thus ,  t h e  2 p ro te ins  could 
be  o b t a i n e d  in r e a s o n a b l y  pu re  form. A n t i s e r u m  p repa red  
aga ins t  X or Y could t h e n  be  used to  t e s t  for  homologous  
an t i g en  in p a t i e n t  whole  sera. I m m u n o l o g i c  assay  is 
sens i t ive  an d  m i g h t  de tec t  m i c r o g r a m  q u a n t i t i e s  of e i the r  
pro te in ,  depend ing  on  an t igen ic i ty .  S t r u c t u r a l l y  modi f ied  
X a n d  Y should  be  revea led  b y  t h e i r  c ross- reac t iv i ty .  
The  loca t ion  of these  p ro t e in s  will be  p i n p o i n t e d  b y  
i m m u n o d i f f u s i o n  of disc resolved samples  4, p rov ided  t h e y  
do m i g r a t e  in  p o l y ac ry l ami d e  gel s. 

Normal serum proteins missing in patients with hematologic neo- 
plasms 

Patient group a Total No. band X No. band Y 

LSA 28 5 12 
CGL 12 4 3 
CLL 11 3 2 
L 18 3 10 
GFL 2 1 1 
MM 5 1 
AML 3 0 2 
HD 18 0 13 

LSA, lymphosarcoma; CLL, chronic lymphocytic leukemia; CGL, 
chronic granuloeytic leukemia; L, undifferentiated lymphoma; MM, 
multiple myeloma; HD, Hodgkin's disease; AML, acute myelo- 
blastie leukemia; GFL, giant follicular lymphoma. 

Rdsumd. La  m 6 t h o d e  d '61ectrophor~se en gel avec  
co lora t ion  sp6ciale est  uti l is6e ici pou r  la co mp a ra i s on  
des pro t6 ines  s6riques de 97 ma lades  po r t eu r s  de n6o- 
p las lne  avec  celles de 33 contr61es n o r m a u x .  D e u x  bandes ,  
pr6sentes  dans  tous  les contr6]es  r e p r 6 s e n t a n t  a u x  mo ins  
deux  dif f6rentes  pro t6 ines  avec  une  mobi l i t6  d 'a -2-g lobu-  
line, son t  absen te s  dans  60 s6rums de malades .  
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Polyacrylamide disc eleetrophoresis of human serum stained with 
Coomassie brilliant blue R-250. Normal (N) sample shows band X, 
which is missing from the lymphosarcoma (LSA) sample, and band 
Y, missing from the Hodgkin's disease (HD) sample. 
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