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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 .  

5 Z. Ovary, in: Immunological Methods, p. 259. Ed. J. F. Aekroyd. 
Blackwell Scientific Publication, Oxford 1964. 

6 T. Kishimoto and K. Ishizaka, J. Immun. 709, 612 (1972). 
7 T. Tada, K. Okumura and M. Taniguchi, J. Immun. 708, 1535 

(1972). 
8 R.H. Gisler, F. Staber, E. Rfide and P. Dukor, Eur. J. Immun. 3, 

650 (1973). 

Spec i e s  d i f ference  in the  ef fects  of  p r o t e o l y t i c  e n z y m e s  on  red cel l  m e m b r a n e  

T. Ki tao ,  K. H a t t o r i  a n d  M. T a k e s h i t a  

Department of Internal Medicine and Biochemistry, Kanazawa University School o/Medicine, Kanazawa 920 (Japan), 
72 October 1976 

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% 

1 W.W. Bender, H. Green and H. C. Berg, J. molec. Biol. 58, 783 
(1971). 

2 H. Passow, J. Membrane Biol. 6, 233 (1971). 
3 Z. I .  Cabantchik and A. Rothstein, J. Membrane Biol. 15, 227 

(1974). 
4 J .T .  Dodge, C. Mitchell and D. Hanahan, Archs Biochem. Bio- 

phys. 770, 119 (1963). 
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Fig. i. Effects of pronase on 
animal red cells in SDS poly- 
acrylamide disc gel electropho- 
resis. A - J  Coomassie blue stain; 
K - T  PAS stain. A, K Human, 
control; B, L human, pronase; 
C, M mouse, control; D, N mouse, 
pronase; E, 0 sheep, control; 
F, P sheep, pronase; G, Q rabbit, 
control; H, R rabbit, pronase; 
I, S rat, control; J, T rat, pronase. 

SDS,  0 .1% m e r c a p t o - e t h a n o l ,  5 M urea,  1 m M  E D T A  
a n d  0.1 M Tris-HC1 p H  7.6 to 0.5 ml  of t h e  m e m b r a n e  
suspens ion ,  a n d  t he  m i x t u r e  was h e a t e d  a t  60 ~ for 3 min.  
SDS p o l y a c r y l a m i d e  disc gel e lec t rophores i s  was  pre-  
pa red ,  r u n  a n d  s t a ined  accord ing  to t he  m e t h o d s  of Fa i r -  
b a n k s  e t  al  5. Gels were s t a i ned  for p r o t e i n  w i t h  Coomassie  
b lue  a n d  for c a r b o h y d r a t e  w i t h  per iodic  ac id-Schi f I  re- 
a g e n t  (PAS).  

Fig. 2. Effects of 0r on animal red cells in SDS poly- 
aerylamide disc gel etectrophoresis. A-E Coomassie blue stain; 
F -J  PAS stain; A, F human; B, G mouse; C, H sheep; D, I rabbit; 
E, J rat. 

I n  ,the s t u d y  of an ion  pe rmeab i l i t y ,  t h e  eff lux of a~SO4 
ions f rom p rev ious ly  label led red  b lood  cells was  fol- 
lowed 2. A m e d i u m  composed  of 150 m M  NaC1, 4.8 m M  
Tris,  p H  7.4, was  used b o t h  for w as h i n g  a n d  i n c u b a t i o n  
of red  cell suspens ions ,  whi le  20 m M  of glucose was in-  
c u b a t e d  in t h e  f ina l  suspension.  Fo r  labe l l ing  w i t h  35SO4, 
t h e  cells were usua l ly  p r e i n c u b a t e d  in t h e  m e d i u m  con-  
t a i n i n g  a t r ace  of H 23~SOv T h e  cell d e n s i t y  was 20 vo l . -%.  
Af te r  90 m i n  a t  37~ t h e  cell suspens ions  were d i lu t ed  
1:1  w i t h  t h e  m e d i u m  w h i c h  a d d i t i o n a l l y  c o n t a i n e d  suf- 
f ic ient  p ronase  to e s t ab l i sh  t h e  desi red f inal  e n z y m e  con-  
cen t r a t i on .  I n c u b a t i o n  a t  37 ~ was c o n t i n u e d  for  60 min .  
A t  t h e  end  of second i n c u b a t i o n  period,  t h e  suspens ions  
were d i lu ted  w i t h  ice cold asSO~-free m e d i u m  c o n t a i n i n g  
no  p ronase  a n d  cen t r i fuged .  T h e  cells were w a s h e d  2 more  
t imes  w i t h  ice cold m e d i u m  a n d  f ina l ly  r e s u s p e n d e d  in t he  
same  m e d i u m  p r e w a r m e d  to  37 ~ I n  t h e  f ina l  suspens ion ,  
t h e  cell d e n s i t y  was usua l ly  5 vo l . -%.  Af te r  mix ing ,  t he  
samples  were t a k e n  a t  su i t ab l e  t i m e  i n t e r v a l s  a n d  cen t r i -  
fuged,  a n d  t h e  r a d i o a c t i v i t y  in  t h e  s u p e r n a t a n t  was  fol- 
lowed. D e t e r m i n a t i o n  of r a d i o a c t i v i t y  a n d  e v a l u a t i o n  of 
d a t a  was  p e r f o r m e d  as desc r ibed  b y  Poensgen  a n d  
Passow ~. 
Results  and discussion. Figures  1 an d  2 show t h e  r e s u l t s  
of ex p e r i men t s .  T h e  gels w h i c h  r u n  in paral lel ,  were 
s t a ined  for  p r o t e i n  a n d  for  c a r b o h y d r a t e .  T h e  effect  of 
p ronase  on  red  cell m e m b r a n e  was  p r o m i n e n t  in  h u m a n  
a n d  mouse  cells (figure 1). T h e  m a j o r  b a n d  a t  m o l . w t  
a b o u t  93,000 d i s ap p ea red  a n d  s i m u l t a n e o u s l y  more  pro-  
t e in  was  f o u n d  in t h e  m o l . w t  a b o u t  61,000. T h e  gels L 
a n d  N d id  n o t  co n t a i n  c a r b o h y d r a t e .  T h e  e - c h y m o t r y p s i n  
a t t a c k  was s imi la r  to  t h a t  of p ro n as e  b u t  t h e  pro teo lys i s  
was  less v igorous  (figure 2). T h e  red  cell m e m b r a n e s  of ra t ,  
sheep  a n d  r a b b i t  were n o t  ef fected b y  these  p r o t e o l y t i c  
enzymes .  T h e  ef fec t  of p ronase  on  a n i o n  p e r m e a b i l i t y  was  
a l m o s t  iden t i ca l  for  h u m a n ,  mouse,  sheep,  r a b b i t  an d  r a t  
e r y t h r o c y t e s  (figure 3). 

5 G. Fairbanks, T. L. Steck and D. F. L. Wallach, Biochemistry 10, 
2606 (1971). 

6 J. Poensgen and H. Passow, J. Membrane Biol. 6, 210 (1971). 
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Fig. 3. Effects of pronase on 35SO4 permeability on animal erythro- 
cytes. - - - - ,  Control; . . . .  , pronase 2 mg/ml. 

The  p ro teo ly t i c  enzymes  are useful  p robes  to  d e t e r m i n e  
w h i c h  p ro t e ins  of t he  m e m b r a n e  are exposed  to t he  ou t -  
side a n d  p o t e n t i a l l y  to  d e t e r m i n e  t i le  f u n c t i o n a l  role of 
those  pro te ins .  The  s ter ic  con f igu ra t ion  of mouse  glyco- 
p ro t e in  m a y  be  s imi la r  to  t h a t  of h u m a n  g lycoprote in .  
The  g lyeopro te ins  of ra t ,  sheep  and  r a b b i t  e r y t h r o c y t e s  
are p r o t e c t i v e  to these  p ro t eo ly t i c  enzymes .  I n  h u m a n  
red  b lood  cells, p ronase  reduces  an ion  pe rmeab i l i t y ,  in-  
creases ca t ion  p e r m e a b i l i t y  a n d  has  no  effect  on  t he  non -  
facc i l i t a ted  c o m p o n e n t  of t h e  f lux of t he  non-e lec t ro ly te .  
The  p ro t e in  is re leased m u c h  fas te r  in  t h e  e lec t rophores i s  
t h a n  t he  effects on  an ion  p e r m e a b i l i t y  develope.  There  
does n o t  seem to  be  a causa l  r e l a t ionsh ip  be tween  t h e  
obse rved  changes  of t h e  m e m b r a n e s '  p ro t e in  c o n t e n t  a n d  
t h e  p e r m e a b i l i t y  changes .  

A m o u s e  s y s t e m  for d e m o n s t r a t i n g  the  p r e s e n c e  of i n f l a m m a t o r y  fac tors  
f r o m  h u m a n  p e r i p h e r a l  b lood  l y m p h o c y t e s  

R. J.  W a r r i n g t o n  1, S. K. Bueh l e r  a n d  K. B. R o b e r t s  

Division o/Cell Studies, Faculty o/Medicine, Memorial University o/New]oundland, St. John's (Newfoundland, Canada), 
27 September 1976 

Summary. A n  as say  s y s t e m  is descr ibed  t h a t  al lows t h e  p resence  of i n f l a m m a t o r y  fac tors  in  s u p e r n a t a n t s  f rom s t im-  
u l a t ed  t ube rcu l i n - s ens i t i ve  h u m a n  p e r i p h e r a l  b lood l y m p h o c y t e s  to  be  d e m o n s t r a t e d ,  b y  t he  i n d u c t i o n  of a n  in-  
f l a m m a t o r y  e x u d a t e  in  t he  p e r i t o n e a l  c a v i t y  of n o r m a l  C57 B L  mice. 

The  release of i n f l a m m a t i o n - i n d u c i n g  skin  r eac t i ve  fac to rs  
(SRF)  b y  a n t i g e n - s t i m u l a t e d  sens i t ized  a n i m a l  a n d  h u m a n  
l y m p h o c y t e s  ha s  usua l ly  b e e n  d e m o n s t r a t e d  b y  t h e  injec-  
t i o n  of ac t ive  cu l tu re  s u p e r n a t a n t s  in to  t h e  skill  of nor-  
m a l  u n i m m u n i z e d  an imals ,  e.g.  gu inea-p igs  3-6. A l t h o u g h  
such  a m e t h o d  allows t h e  a rea  of t h e  i n f l a m m a t o r y  re- 
ac t ion  i nduced  to  be  assessed q u a n t i t a t i v e l y ,  t he  t y p e  
a n d  n u m b e r  of cells i n f i l t r a t i ng  t h e  t e s t  a rea  can  on ly  be  
d e t e r m i n e d  b y  microscopic  e x a m i n a t i o n  0f s t a ined  sec- 
t ions  of t h e  skin.  W e  r e p o r t  here  br ie f ly  a t e c h n i q u e  for 
t he  a s say  of i n f l a m m a t o r y  fac to rs  f rom h u m a n  l y m p h o -  
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Inflammatory exudates produced in mouse peritoneal cavities at 
various times after the injection i.p. of supernatants from sensitized 
lymphocyte cultures and control cultures. A--A,  lymphocyte cul- 
tures incubated with PPD 0.5 ~xg/ml; O--O, lymphocyte cultures 
incubated without antigen; �9169 killed lymphoeytes incubated 
with PPD 0.5 Exg/ml; []--D, culture medium culture incubated with 
antigen; II--I t ,  culture medium culture incubated without antigen. 

cy tes  u t i l iz ing  t he  ab i l i ty  of ac t ive  s u p e r n a t a n t s  to  induce  
a n  e x u d a t i v e  response  in t i le pe r i t onea l  c a v i t y  of n o r m a l  
u n i m m u n i z e d  mice.  
Materials and methods. P e r i p h e r a l  v e n o u s  b lood  was  ob-  
t a i n e d  f rom h e a l t h y  a d u l t s  of e i t he r  sex e x h i b i t i n g  de layed  
h y p e r s e n s i t i v i t y  sk in  r eac t ions  to  t u b e r c u l i n  P P D .  Pe-  
r i phe ra l  b lood  l y m p h o c y t e s  were o b t a i n e d  b y  s e d i m e n t i n g  
t h e  b lood  w i t h  a 6 %  so lu t ion  of D e x t r a n  T l 1 0  (Phar -  
macia)  in  saline,  1 ml  of d e x t r a n  to  10 ml  of blood. The  
l eukocy te - r i ch  s u p e r n a t a n t s  were p i p e t t e d  off a n d  a f t e r  
wash ing  were i n c u b a t e d  a t  a cell c o n c e n t r a t i o n  of 0.6 • 
106 l y m p h o e y t e s / m l  in  2 ml  of R P M I  1640 (GIBCO) con-  
t a i n i n g  penici l l in  100 u n i t s / m l  a n d  s t r e p t o m y c i n  100 txg/ml 
(GIBCO) w i t h  20% h e a t  i n a c t i v a t e d  au to logous  p l a sma .  
Cul tures  were s t i m u l a t e d  w i t h  P P D  ( C o n n a u g h t  Labo-  
ra tor ies)  0.5 ~g /ml  a n d  con t ro l  t u b e s  e i the r  h a d  an  equa l  
v o l u m e  of sa l ine  added  to  t h e  cells in  cu l tu re  i n s t ead  of 
an t igen ,  or P P D  was a d d e d  a f t e r  t h e  ceils h a d  been  ki l led 
b y  h e a t  a t  60~ for  30 min .  V iab i l i t y  was  checked  b y  
t r y p a n  b lue  exclusion.  A f u r t h e r  con t ro l  cons i s ted  of 
cu l tu re  m e d i u m  a lone  or  w i t h  an t i gen  added  b u t  w i t h o u t  
cells. S u p e r n a t a n t s  were r e m o v e d  a f t e r  3 days  i n c u b a t i o n  
a t  37 ~ in  s ter i le  glass cu l tu re  t u b e s  in t r ip l i ca te  in  5 %  
CO S a n d  air.  Tile s u p e r n a t a n t s  were c leared of cells b y  
c e n t r i f u g a t i o n  a t  1000 • g for  10 ra in  a n d  were s to red  
a t  - 2 0  ~ u n t i l  used.  
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