
674 Specialia EXPERIEI~TIA 33[5 

Comparison of hemagglutination titer between Kaliss' method and 
tile present 'plate' method 

Antisera* RBC Method Hemagglntination at log 2 
dilutions** 
3 4 5 6 7 8 9 10 11 

D-4 B10A Kaliss 3 2 2 2 2 2 1 1 tr 
Plate 2 2 2 2 2 1 1 tr -- 

D-5 B10A Kaliss 1 1 2 2 2 1 1 1 tr 
Plate 1 2 2 2 2 2 1 tr -- 

D-23 B10A Kaliss 2 2 2 1 1 1 1 tr -- 
Plate 2 2 2 1 1 tr tr 

* Those alloantisera were given by the Transplantation Immunology 
Branch, NIAID, NIH. ** We adopted three grades of positive reac- 
tion, 3, 2 and 1. tr, trace; --, negative. 

h e m a t o c r i t  va lue  was 50.6 -t- 3 .5% for 12 spec imens  a f te r  
2 7 0 0  • g for  1 m i n  c e n t r i f u g a t i o n  in  our  case, a full  
cap i l l a ry  t u b e  of b lood  (75 ~xl) con t a in s  a b o u t  ha l f  t he  
v o l u m e  of IZBC. W e  usua l ly  p o u r  t h e  full  t u b e  of b lood  
in to  10 ml  Alsever  so lu t ion  i m m e d i a t e l y  a f t e r  b leeding,  
m i x  g e n t l y  a n d  wash  3 t i m e s  w i t h  P B S  b y  c e n t r i f u g a t i o n  
a t  540 • g for  3 rain.  F i n a l  v o l u m e  was a d j u s t e d  5 m l  to  
m a k e  0 .75% R B C  suspens ion .  B y  th i s  p rocedure  one can  
p r e p a r e  R B C  suspens ion  a t  a g iven  c o n c e n t r a t i o n  v e r y  
easi ly  a n d  fa i r ly  accura te ly .  I n  t h e  p r e s e n t  s tudy ,  we 
c o m p a r e d  t h r e e  c o n c e n t r a t i o n s  of R B C  suspension,  
0 .5%, 0 .75% a n d  1 .0%. A re l a t ive ly  clear r e su l t  was  
o b t a i n e d  a t  0 .75%,  t h o u g h  d ras t i c  effect  of R B C  con-  
c e n t r a t i o n  on  t h e  re l i ab i l i ty  of a g g l u t i n a t i o n  ha s  n o t  b e e n  
obse rved  w i t h i n  these  ranges .  

T i t r a t i o n s  are  pe r fo rmed  in t he  lViicrotiter P l a t e  for  t i s sue  
cu l tu re  (Cooke L a b o r a t o r y  P roduc t s ,  Virginia)  m a d e  of 
r igid po lys ty rene ,  12.7 • 9.5 cm and  w i t h  96 (8 • 12) 
f i a t - b o t t o m  wells. One d rop  (25 ~1) of 1.2% or 0 .6% 
P V P - B S A  was d i spensed  to  each  well, t h e n  a n t i s e r a  were  
ser ia l ly  d i lu ted  b y  25 txl loops. Fo r  th i s  process,  t he  micro-  
t i t t e r  p l a t e  shou ld  be  k e p t  s o m e w h a t  decl ined t o  m i x  
a n t i s e r u m  w i t h  d i l uen t  t h r o u g h l y .  F i n a l l y  25 ~1 R B C  
suspens ion  was d i spensed  to each  well  a n d  s h a k e n  for  
a b o u t  10 sec b y  press ing  down  the  m i c r o t i t r a t i o n  p la t e  
on  a v o l t e x  mixer .  Af t e r  i n c u b a t i o n  a t  37 ~ for 1 h a n d  
a t  5 ~ ove rn igh t ,  each  p l a t e  was  aga in  s h a k e n  for 10 sec 
j u s t  before  reading .  As t he  specif ic  h e m a g g l u t i n a t i o n  
seems to  be  fa i r ly  t igh t ,  one  can  r ead  i t  r e p e a t e d l y  fol- 
lowing p reced ing  shaking .  W i t h o u t  this ,  false pos i t ive  
a g g l u t i n a t i o n  is obse rved  qu i t e  o f t en  even  in t h e  control .  
Microscopic o b s e r v a t i o n  of t he  h e m a g g l u t i n a t i o n s  was  
c o n d u c t e d  b y  t h e  i n v e r t e d  t y p e  microscope  for  t i ssue  
cu l tu re  equ ipped  w i t h  X10  ob jec t ive  lens. The  d i s t ance  
b e t w e e n  t he  condense r  lens and  s tage  shou ld  be  a d j u s t e d  
to give a n  a p p r o p r i a t e  con t ras t .  The  f igure d e m o n s t r a t e s  
t he  t yp i ca l  fea tu res  of posi t ive,  t r ace  a n d  nega t i ve  h e m a g -  
g lu t ina t ion .  Pos i t ive  r eac t i on  is c lear ly  d i s c r i m i n a t e d  f rom 
e i the r  t r ace  or nega t ive .  

The  s ens i t i v i t y  of t h e  p r e s e n t  m e t h o d  was c o m p a r e d  w i t h  
t h a t  of Kal iss '  m e t h o d  us ing  D-4, D-5 a n d  D-23 allo- 
a n t i s e r a  g iven  b y  t h e  T r a n s p l a n t a t i o n  I m m u n o l o g y  
B r a n c h ,  N I A I D ,  N I H  a n d  B10A mouse  R B C  (table).  Con- 
t ro ls  cons i s t ing  of n o r m a l  B10 mouse  s e r u m  a n d  B10A 
R B C  h a v e  all  s h o w n  n e g a t i v e  reac t ions .  T h o u g h  t h e  p l a t e  
m e t h o d  seems to  be  s l igh t ly  less sens i t ive  t h a n  t he  or ig ina l  
Kal i ss '  m e t h o d ,  i t s  o p e r a t i o n a l  s impl i c i ty  could  ef f ic ient ly  
c o m p e n s a t e  t h e  smal l  defect .  
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Summary. No dif ference was obse rved  b e t w e e n  t h e  h o m o c y t o t r o p i c  (IgE) a n t i b o d y  t i t e r s  in  t h e  sera  of p r e g n a n t  a n d  
n o n - p r e g n a n t  r a t s  i m m u n i z e d  w i t h  D W S R ,  sugges t ing  t h a t  t h e r e  is no  ev idence  of i m m u n o s u p p r e s s i v e  f ac to r  in  
h u m o r a l  response  d u r i n g  p r e g n a n c y .  

1Recently, i t  h a s  been  r e p o r t e d  t h a t  t h e  large  increases  in  
t h e  b lood  level  of p r e g n a n c y - a s s o c i a t e d  e -mic rog lobu l in  
or t h e  whole  p r e g n a n c y  p l a s m a  h a v e  a n  i n h i b i t o r y  effect  
on  severa l  in  v i t ro  m e t h o d s  of i m m u n o l o g i c a l  assess- 
m e n t  1. Th i s  suppress ive  a c t i v i t y  of p l a s m a  f rom p r e g n a n t  
w o m e n  seemed  to  be  level led p r i m a r i l y  a t  t he  cell- 
m e d i a t e d  i m m u n e  response.  P e t r u c c o  a n d  his  col leagues 2 
r e p o r t e d  t h a t  t h e  ce l l -med ia ted  response  was  s ign i f i can t ly  
r educed  in  t h e  second a n d  t h i r d  t r i m e s t e r s  of p r e g n a n c y .  
Since, cel lular  h y p e r s e n s i t i v i t y  r eac t ions  are be l ieved  to  
be  T-ce l l -med ia ted  8'4 these  a u t h o r s  ~ gave  an  in te r -  
p r e t a t i o n  t h a t  T-ceU a c t i v i t y  is suppres sed  d u r i n g  preg-  
n a n c y  a n d  t h i s  depress ion  could  be  t h e  r e su l t  of i m m u n o -  
suppress ive  fac to rs  p r e s e n t  in  t h e  l y m p h o c y t i c  env i ron -  
m e n t .  
V e r y  l i t t l e  is k n o w n  a b o u t  t h e  effects  of p r e g n a n c y  on  
h u m o r a l ,  i.e., i m m e d i a t e  h y p e r s e n s i t i v i t y  reac t ions .  The  
p r e s e n t  s t u d y  was  des igned  to  e v a l u a t e  t h e  h u m o r a I  
r e sponse  w i t h  r agweed  a n t i g e n  in  p r e g n a n t  ra ts .  
Experimental. S h o r t  r agweed  1 :20  (Hol l is ter -St ier ,  Mis- 
s issauga,  Ontar io)  was  d ia lyzed  aga i n s t  w a t e r  a t  4 ~ a n d  

t h e  n o n d i a l y z a b l e  p a r t  fol lowed b y  lyoph i l i za t ion  was  
used  as a n  i m m u n i z i n g  an t igen ,  he re in  a f t e r  de s igna t ed  as 
D W S R .  
Nu l l i pa rous  female  o u t b r e d  W i s t a r  r a t s  (225-250 g) 
(Wood lyn  F a r m s ,  Guelph ,  Ontar io) ,  h a v i n g  free access to  
food and  water ,  were used  in  th i s  s tudy .  2 females  were  
pa i r ed  o v e r n i g h t  w i t h  one ma le  p r o v e d  fert i le  in  b reed-  
ing cages. N e x t  morn ing ,  c o p u l a t i o n  was a sce r t a ined  b y  
f ind ing  spe rms  ill v ag ina l  smears  or  v a g i n a l  plug,  a n d  
t h i s  was  c o u n t e d  as d a y  one p r e g n a n c y .  On d a y  9 of 
p r e g n a n c y ,  t h e  r a t s  were r a n d o m l y  d iv ided  in to  2 g roups  
(10 a n i m a l s  pe r  group).  One g roup  was  i m m u n i z e d  w i t h  
a single i.p. in jec t ion  of 1.0 m l  of m i x t u r e  c o n t a i n i n g  
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Homocytotropic (IgE) antibody titers in pregnant and non-pregnant 
rats immunized with non-dialyzable water soluble ragweed (DWSR) 
antigen 

Pregnant PCA titer Non-pregnant PCA titer 
rat number rat number 

1 32 11 256 
2 64 12 256 
3 128 13 0 
4 256 14 64 
5 0 15 128 
6 16 16 64 
7 16 17 8 
8 256 18 16 
9 256 19 256 

10 16 

100 ~g D W S R  p r e c i p i t a t e d  w i t h  30 m g  of a l u m i n u m  
h y d r o x i d e  gel AI(OH),  a n d  t he  o t h e r  g roup  was  g iven  a n  
equa l  a m o u n t  of vehic le  t h r o u g h  t he  same  route .  Simi-  
larly,  2 g roups  of n o n - p r e g n a n t  females  (9 an i m a l s  pe r  
group) were g iven  e i t h e r  a s ingle i.p. i n j ec t i on  of AI(OH)3 
+ D W S R  or AI(OH)a alone. 10 days  pos t  i m m u n i z a t i o n ,  
all  an ima l s  were  a n a e s t h e t i z e d  w i t h  e ther ,  a n d  b lood was 
col lected f rom t h e  a b d o m i n a l  a o r t a  nea r  t h e  iliac bi-  
fu rca t ion .  The  b lood  was a l lowed to  c lo t  in ice-chil led 
w a t e r  a n d  t he  s e r u m  was s e p a r a t e d  b y  cen t r i fuga t ion .  
A l iquo t s  of t h e  s e r u m  f rom each  r a t  were s to red  a t  - 7 0  ~ 
u n t i l  ana lyzed .  
T h e  level  of c i rcu la t ing  a n t i b o d y  (IgE) was  e s t i m a t e d  b y  
pass ive  c u t a n e o u s  a n a p h y l a x i s  (PCA) t e s t  5 w i t h  a sen-  
s i t i za t ion  per iod  of 48 h. Thus ,  0.1 m l  q u a n t i t i e s  of sal ine 

d i lu t ions  of t e s t  s e r u m  were  in j ec t ed  i n t r a d e r m a l l y  in to  
t he  r ec ip i en t  male  o u t b r e d  W i s t a r  r a t s  (Wood lyn  Fa rms)  
a n d  each  in j ec t ion  was dup l i ca t ed  on d i f fe ren t  an imals .  
All r a t s  were i n j e c t e d  i.v. 48 h l a t e r  w i t h  0.2 ml  of s h o r t  
r agweed  (1 : 20) mixed  w i t h  0.8 ml  of 2% E v a n s  b lue  dye.  
The  skill r eac t ions  were e x a m i n e d  a f t e r  30 min .  The  an t i -  
b o d y  t i t e r s  were expressed  as t he  rec iproca l  of t h e  h i g h e s t  
d i l u t ion  g iv ing  t he  d i a m e t e r  of b lue ing  r eac t ion  g rea t e r  
t h a n  5 ram.  
Results and discussion. The  t ab l e  shows t h a t  t he re  is no  
a p p a r e n t  di f ference b e t w e e n  t h e  h o m o c y t o t r o p i c  (IgE) 
a n t i b o d y  t i t e r  in  t h e  sera  of p r e g n a n t  a n d  n o n - p r e g n a n t  
r a t s  i m m u n i z e d  w i t h  D W S R .  I n  a s epa ra t e  e x p e r i m e n t ,  
no  PCA reac t ion  was de t ec t ed  in t he  sera  of p r e g n a n t  a n d  
n o n - p r e g n a n t  r a t s  in j ec ted  w i t h  AI(OH)~ alone.  The  d a t a  
sugges t  t h a t  t h e r e  is no  ev idence  of i m m u n o s u p p r e s s i v e  
f ac to r  in  h u m o r a l  response  d u r i n g  p regnancy .  I t  is v e r y  
we l l -known  t h a t  p ro t e in s  are T - d e p e n d e n t  ant igens~,  7, 
a n d  therefore ,  if t he re  is a n y  suppress ion  of T-cells l, z, 
one would  e x p e c t  a lower  h u m o r a l  response  in p r e g n a n t  
r a t s  c o m p a r e d  w i t h  t h e  n o n - p r e g n a n t  ones.  I t  is qu i t e  
l ike ly  t h a t  t he  factor(s) ,  secre ted  b y  T-cells respons ib le  
for B-cell  s t i m u l a t i o n  8, are  n o t  suppressed  d u r i n g  preg-  
nancy .  However ,  i t  would  be  i n t e r e s t i ng  to e v a l u a t e  
h u m o r a l  response  w i t h  a n u m b e r  of an t i gens  in d i f fe ren t  
species a t  d i f fe ren t  i n t e rva l s  of p r egnancy .  
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Summary. P r o n a s e  a n d  a - c h y m o t r y p s i n  d iges ted  t he  m a j o r  g lycopro te in  in  t he  h u m a n  a n d  mouse  red  cell m e m b r a n e s  
a n d  in SDS  gel e lec t rophores i s  t he  g lycopro te in  d i s appea red  a c c o m p a n i e d  b y  t h e  a p p e a r a n c e  of a new b a n d  of lower  
mol .wt .  H o w e v e r  in  t h e  m e m b r a n e s  of sheep,  r a t  a n d  r abb i t ,  no  d iges t ion  was  d e m o n s t r a t e d .  The  effects  of p ronase  on  
an ion  p e r m e a b i l i t y  were a l m o s t  iden t i ca l  for h u m a n  a n d  a n i m a l  e ry th rocy te s .  

The  ou t e r  suface  of b lood  cells is r i ch  in c a r b o h y d r a t e .  
Th i s  g lycopro te in  l ayer  ha s  been  imp l i ca t ed  in t h e  im-  
muno log ica l  a n d  phys io log ica l  cha rac t e r i s t i c s  of these  
ceils. P r o n a s e  degrades  t h e  g lycopro te in  on  t h e  o u t e r  sur-  
face of t h e  h u m a n  e r y t h r o c y t e  m e m b r a n e  w h i c h  runs  in  
SDS  p o l y a c r y l a m i d e  disc gel e lec t rophores i s  a a t  mo l .w t  
of 93,000. C a r b o h y d r a t e  a n d  sialie acid are  r e m o v e d  b u t  
f r a g m e n t s  of m o l . w t  61,000 r e m a i n s  a t t a c h e d  to  t h e  
m e m b r a n e  1. P r o n a s e  p roduces  severa l  effects  on t h e  cell 
m e m b r a n e ,  i nc lud ing  t h e  d iges t ion  of g lycopro te in ,  t h e  
i n h i b i t i o n  of a n i o n  p e r m e a b i l i t y  a n d  increase  in ca t ion  
pe rmeab i l i ty* .  The  ~ -c l lymot ryps in  a t t a c k  on  t h e  glyco- 
p r o t e i n  is s imi la r  to  t h a t  of p ronase ,  b u t  t h e  p ro teo lys i s  
is less v igorousK T he  effects  of t h e  e n z y m e s  on  a n i m a l  
e r y t h r o c y t e s  were  s tud ied  b y  SDS p o l y a c r y l a m i d e  disc 
gel e lec t rophores i s  a n d  an ion  pe rmeab i l i t y .  
Materials and methods. All e x p e r i m e n t s  were p e r f o r m e d  
w i t h  hepa r in i zed  b lood  f rom ra t ,  mouse ,  sheep,  r a b b i t  

a n d  h u m a n .  Red  b lood cells were w a s h e d  t h r e e  t imes  w i t h  
isotonic  NaC1-Tris p H  7.4. Red  cells were i n c u b a t e d  w i t h  
p r o n a s e  (0.2 mg/ml ,  K a k e n  Kagaku )  a n d  ~ -chymo-  
t r y p s i n  (2 mg/ml ,  Boehr inger ,  M a n n h e i m ,  B R D )  in iso- 
ton ic  NaC1-Tris p H  7.4 a t  a h e m a t o c r i t  of 30% a t  37~ 
for  30 m i n  w i t h  gent le  shaking .  The  suspens ions  were 
w a s h e d  6 t imes  w i t h  ice cold NaC1-Tris. Red  cell ghos ts  
were  p r e p a r e d  b y  t he  m e t h o d  of Dodge  e t  al 4. Solubil i -  
z a t ion  of e ach  m e m b r a n e  p r io r  to  e lec t rophores i s  was  
ach ieved  b y  t he  add i t i on  of 0.5 m l  of t he  so lu t ion  of 3% 
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