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t he  e lec t ros ta t i c  charge  or t h e  h y d r o p h o b i c i t y  of t he  
c o m p o u n d  D N P  m a y  be  such  t h a t  i t  f i ts  to  a n u m b e r  of 
an t ibod ie s  which  are no t  r e l a t ed  to DNP.  I n d e e d  PARKER 
a n d  OSTERLAND 14 h a v e  s h o w n  t h a t  t he re  is a hydro -  
phob ic  region on t he  F a b  f r a g m e n t  of a v a r i e t y  of i m m u n o -  
globulins,  wh ich  is capab le  of r eac t ing  non-speci f ica l ly  
w i t h  benzeno id  l igands.  Conf i rming  these  repor ts ,  we 
obse rved  weak  in te rac t ions ;  w h e n  IgG isola ted f rom a 
n o r m a l  h u m a n  se rum pool  was  reac ted  w i t h  D N P -  
p ro t e in - con juga t e s  b y  our  t echn ique .  On t he  o the r  hand ,  
we could show t h a t  besides  t h i s  unspeci f ic  b i n d i n g  t he  re- 
ac t ion  of an t ibod ie s  to  D N A  w i t h  D N P- p r o t e i n - con j  uga tes  
is m u c h  s t ronger .  

A m o n g  t h e  nucleos ide-  a n d  nuc leo t ide-pro te in -con-  
jugates ,  a d e n o s i n e - m o n o p h o s p h a t e - B S A  a n d  to  a m u c h  
lesser e x t e n t  guanosine- ,  cy t id ine -  and  u r i d i nem ono-  
p h o s p h a t e - B S A  reac ted  w i t h  t he  a n t i - D N A  ant ibodies .  I t  
m a y  n o t  be  excluded,  however ,  t h a t  t h e  w e a k  in ter -  
ac t ions  obse rved  w i t h  t he  las t  t h r ee  c o m p o u n d  m i g h t  be  
due to  unspeci f ic  quench ing ,  which  occasionall3f occurs  
w h e n  a n  i n h i b i t o r  is added  a t  h i g h  concen t ra t ions .  

The  resul t s  r epo r t ed  m i g h t  be  of some re levance  to  t h e  
r e l a t ive ly  f r equen t  f ind ings  of m y e l o m a  p ro te ins  precipi-  
t a t i n g  D N P - p r o t e i n - c o n j u g a t e s  a n d  c ross reac t ing  w i t h  
D N A  1-3, as t h e y  add  f u r t h e r  ev idence  to  t h e  specu la t ions  
t h a t  t he  speci f ic i ty  of these  m y e l o m a  p ro t e ins  m i g h t  be  

d i rec ted  in fac t  aga ins t  D N A  or d e g r a d a t i o n  p roduc t s  of 
DNA,  ins t ead  of D N P .  

Zusammen/assung. K r e u z r e a k t i o n e n  m i t  D in i t ropheny l - ,  
Pyr imid in - ,  Pur in -  sowie Nucleosid-  und  Nucleo t id -  
P r o t e i n - K o n j u g a t e n  k o n n t e n  bei  A n t i k 6 r p e r n  gegen 
DNS,  wie sie im Se rum v o n  P a t i e n t e n  m i t  Lupus  e ry the-  
m a t o d e s  auf t re ten ,  nachgewiesen  werden.  Diese Resul-  
r a t e  s ind  m6gl icherweise  yon  B e d e u t u n g  Itir die In t e r -  
p r e t a t i o n  der  auff~l l ig  h o h e n  F r e q u e n z  yon  Para -  
p ro te inen ,  welche m i t  D i i / i t r o p h e n y l v e r b i n d u n g e n  rea-  
gieren. 
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Immunological Reactivity During Pregnancy in the Mouse 

I t  is genera l ly  accep ted  t h a t  t he  p l a c e n t a l  f i l te r  is no t  a n  
abso lu te  ba r r i e r  for  foeta l  an t igens ,  wh ich  can  f r e q u e n t l y  
s t i m u l a t e  t he  l y m p h a t i c  s y s t e m  of t he  m o t h e r .  Th i s  
cha l lenge  resu l t s  in  t h e  p r o d u c t i o n  of l eucoagg lu t in ins  1 
a n d  a n t i - H L - A  an t ibod ies2  d i rec ted  aga ins t  foeta l  leuco- 
cytes  an t igens .  In  con t ras t ,  ce l l -media ted  i m m u n e  reac- 
t ions  aga in s t  foe ta l  an t igens  seem to be  depressed in t he  
mo the r .  R e c e n t  i n t e r p r e t a t i o n s  of such  a d i s c r epancy  are 
based  on  t he  depress ion  or even  a b r o g a t i o n  of cell- 
m e d i a t e d  i m m u n e  reac t ions  b y  b lock ing  an t ibod ies ,  
capab le  of coa t ing  t he  t r a n s p l a n t a t i o n  an t igens  of foeta l  
cells 3 a n d / o r  those  of m a t e r n a l  l y m p h o c y t e s  3. A l t e r n a t i v -  
ely t he  depress ion  of ce l l -media ted  i m m u n i t y  could be due 
to t he  p a r t i c u l a r  h o r m o n a l  ba l ance  d u r i n g  p r e g n a n c y  ~. 
These  2 d i f fe ren t  i n t e r p r e t a t i o n s  how eve r  do no t  exclude  
each  other ,  because  t he  p roposed  sub t l e  i n t e r p l a y  be t ween  
h u m o r a l  a n d  cel lular  i m m u n i t y  d u r i n g  p r e g n a n c y  2 could 
h y p o t h e t i c a l l y  be f avou red  or even  induced  b y  Some 
h o r m o n e s  secre ted in t h a t  condi t ion .  I n  order  to  decide 
be tween  these  possibi l i t ies  cell m e d i a t e d  i m m u n e  reac t ions  
(con tac t  al lergy) and  a n t i b o d y  response  (PFCs  capac i ty )  
h a v e  been  q u a n t i t a t i v e l y  e v a l u a t e d  a t  d i f fe ren t  per iods  of 
p r e g n a n c y  in  t h e  mouse.  

Materials and methods. I n b r e d  C 3H a n d  o u t b r e d  Swiss 
a lb ino  y o u n g  adu l t  mice h a v  e been  used. Vi rg in  females  of 
b o t h  s t r a in s  h a v e  been  m a t e d  w i t h  syngene ic  or allo- 
geneic males  for a 24 h period.  In  order  to  get  iden t i ca l  
e x p e r i m e n t a l  cond i t ions  in  p r e g n a n t  a n d  in v i rg in  females,  
t i m e  of sens i t i za t ion ,  m a t i n g s  and  t e s t s  were c lear ly  
defined.  C o n t a c t  a l le rgy has  been  induced  5 b y  p a i n t i n g  
t h e  s h a v e d  a b d o m e n  of mice  w i t h  p ic ry l  ch lor ide  (BDH,  
Chemicals ,  Poole,  Eng land )  d issolved in abso lu te  e t h a n o l  ; 
t h e  r eac t ion  has  been  q u a n t i t a t i v e l y  e v a l u a t e d  b y  measur -  
ing w i t h  a P a n t e r  m i c r o m e t e r  t he  ear  t h i ckness  before,  
a t  24 a n d  48 h a f t e r  a second app l i ca t i on  w i t h  t h e  sensi- 
t i z ing  a g e n t  d issolved in pu re  olive oil. An ima l s  were 
e i the r  sens i t i zed  before  p r e g n a n c y  and  t h e n  t e s t ed  a t  

d i f fe ren t  s tages  of p r e g n a n c y  or sensi t ized a t  10 days  of 
p r e g n a n c y  a n d  t e s t ed  20 days  a f te r  del ivery.  

A n t i b o d y  response  ha s  been  e v a l u a t e d  b y  measu r ing  
t he  n u m b e r  of p l aques - fo rming  cells (PFCs) aga ins t  sheep 
e r y t h r o c y t e s  (SRBC) accord ing  to  t he  m e t h o d  of JXRNE 
et  al. 6 An ima l s  were i m m u n i z e d  b y  a n  i.p. i n j ec t ion  w i t h  
0.1 m l  of a 20% suspens ion  of S R B C  in physio logica l  
sal ine and  sacr if iced 4 days  a f te r  i m m u n i z a t i o n .  

Results. C3H female  mice sens i t ized  to  p icry l  chlor ide 
before p r e g n a n c y  and  t h e n  t e s t ed  d u r i n g  p r e g n a n c y  show 
a clear  depress ion  of t h e  al lergic reac t ions  b o t h  a t  24 and  
48 h a f te r  chal lenge (Table).  The  group  t e s t ed  30 days  
a f te r  de l ive ry  shows a comple te  n o r m a l i z a t i o n  of t he  
reac t ion .  On t he  o the r  h a n d  C3H females  sensi t ized t h e  
10th  d a y  of p r e g n a n c y  a n d  t e s t ed  20 days  a f te r  de l ivery  
r eac t  in  a n o r m a l  way  (Table).  I n  c o n t r a s t  to  these  
f ind ings  on  cel lular  i m m u n i t y ,  t he  a n t i b o d y  response  
increased  d u r i n g  p r e g n a n c y  b o t h  in C3H and  in Swiss 
Alb ino  mice (Figure).  The  i n c r e m e n t s  are s t a t i s t i ca l ly  
s ign i f ican t  on ly  in t he  groups  sacr i f iced a t  7, 11 a n d  14 days  
of ges ta t ion .  I n  t he  groups  sacr i f iced a t  17, 19 a n d  21 days  
a f te r  concep t ion  ( the las t  group was t e s t e d  1 day  a f te r  
del ivery) ,  t i le  n u m b e r  of PFCs  pe r  spleen drops  to  t he  
level  p r e sen t  in  n o n  p r e g n a n t  females.  W e  h a v e  obse rved  a 
5-10 fold increase  in p r e g n a n t  C3H mice  a t  14 days  of 
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Experimental  groups Days after Days between 
conception sensitization 
at test and test 

Test agent Increase of ear thickness (10 -~ cm) 
at 24 h at 48 h 

Non-pregnant (8) ~ 

Pregnant (6) 

Pregnant (5) 

Pregnant (2) 

Pregnant (7) 

Pregnant (5) 

Non-pregnant (4) 

0 60 

10 60 

15 60 

21 60 
(delivery) 

51 60 

40 30 

0 30" 

Picryl chloride 5.75 • 1.93 10.5 =~ 2.03 
Oil (control) 0.35 • 0.72 0.72 • 0.69 

Picryl chloride 2.55 :~ 1.93 3.07 ~ 2.20 
Oil (control) 0.62 • 0.37 0.88 • 1.12 

Pieryl chloride 3.10 -t- 2.37 4.15 • 0.73 
Oil (control) 0.35 • 1.05 0.26 • 1.25 

Pieryl chloride 1.55 4.12 
Oii (control) 0.37 0.78 

Picryl chloride 7.25 • 2.07 10.04 ~= 2.73 
Oil (control) 0.38 ~ 0.92 1.24 ~ 0.75 

Picryl chloride 7.36 ~- 2.12 11.05 ~ 1.58 
Oil (control) 0.75 2}= 0.37 1.52 • 0.53 

Picryl chloride 6.85 --  2.36 10.51 ~: 2.96 
Oil (control) 0.81 =E 2.28 1.12 ~ 0.62 

Number of animals in brackets. 

c. 

~ I 0 0  o 

C 

| 

\ 

n 

A/A Swiss Albino mice 
o/m C3H mice 

+ + 

o~C3H mice 

t+ + + 

0 5 10 15 20 

P r e g n a n c y  (days)  

PFCs capacity in pregnant mice at different stages of gestation. 
Animals have been injected i.p., 4 days before sacrifice, with 0.1 m 
of a 20% sheep erytrocytes suspension in saline. PFCs were evaluated 
according to the method of JERNE et al. 6. Closed symbols indicate 
pregnant mice; open symbols non pregnant controls, ix]A, PFCs/ 
spleen in Swiss Albino mice; O/R, PFCs/spleen in C3H mice; 
�9 PFCs/1 • 106 nucleated spleen cells in C3H mice; I, s tandard 
errors. 

p r e g n a n c y  w h e n  c o m p a r e d  to  v i r g i n  f e m a l e s ,  w h i l e  a 
3 -5  fo ld  i n c r e a s e  w a s  n o t e d  u n d e r  s i m i l a r  c o n d i t i o n s  in  
Swi s s  A l b i n o  m i c e  (F igure ) .  T h e  i n c r e m e n t  of  t h e  n u m b e r  
of  P F C s  p e r  s p l e e n  d u r i n g  p r e g n a n c y  is n o t  s i m p l y  d u e  
t o  a n  a spec i f i c  i n c r e a s e  of  al l  k i n d s  of  n u c l e a t e d  cel ls  in  
t h e  s p l e e n  b e c a u s e  a lso  t h e  n u m b e r  of  P F C s  p e r  m i l l i o n  
s p l e e n  cel ls  is h i g h e r  in  p r e g n a n t  t h a n  in  v i r g i n  f e m a l e s  
(F igure ) .  

Discussion.  T h e  p r e s e n t  e x p e r i m e n t s  s h o w  t h a t  c o n t a c t  
a l l e rg ic  r e a c t i o n s  t o  p i c r y l  c h l o r i d e  in  C 3 H  f e m a l e  mice ,  
a r e  d e p r e s s e d  d u r i n g  p r e g n a n c y .  T h e s e  r e s u l t s  a r e  in  a g r e e -  
m e n t  w i t h  t h e  i m p a i r m e n t  of  c e l l - m e d i a t e d  i m m u n i t y ,  
w h i c h  h a s  b e e n  o b s e r v e d  in  a n i m a l s  4 o r  in  h u m a n s  ~,7 
S u c h  a d e p r e s s i o n  does  n o t  s e e m  to  be  s p e c i f i c a l l y  l i m i t e d  
t o  t h e  r e a c t i o n  a g a i n s t  t r a n s p l a n t a t i o n  a n t i g e n s  of  t h e  
n e w  b o r n  b u t  i t  i n v o l v e s  t h e  r e a c t i o n s  a g a i n s t  u n r e l a t e d  
i n d i v i d u a l s  ~, i n t r a c e l l u l a r  m i c r o o r g a n i s m s  s,9 a n d ,  a s  in  
o u r  case ,  a g a i n s t  c h e m i c a l  s e n s i t i z i n g  a g e n t s .  I t  is  of  
i n t e r e s t  t o  n o t e  t h a t ,  a t  l e a s t  in  o u r  e x p e r i m e n t a l  m o d e l ,  
t h e  p r o c e s s  of  s e n s i t i z a t i o n  is  n o t  a p p r e c i a b l y  a f f e c t e d  b y  
t h e  s t a t e  of  p ' r e g n a n c y  w h e r e a s  t h e  a c t u a l  e x p r e s s i o n  of  
t h e  a l le rg ic  r e a c t i o n  is d i s t u r b e d .  I n  f a c t ,  f e m a l e  m i c e  
s e n s i t i z e d  to  p i c r y l  c h l o r i d e  d u r i n g  p r e g n a n c y  a n d  t e s t e d  
20 d a y s  a f t e r  d e l i v e r y  s h o w  r e a c t i o n s  c o m p a r a b l e  to  t h o s e  
o b s e r v e d  in  v i r g i n  f e m a l e s .  

I n  c o n t r a s t  t o  c o n t a c t  a l l e rg ic  r e a c t i o n s  h u m o r a l  i m -  
m u n e  r e s p o n s e s  a g a i n s t  S R B C ,  as  m e a s u r e d  b y  p l a q u e s  
f o r m a t i o n ,  a r e  s i g n i f i c a n t l y  i n c r e a s e d  d u r i n g  p r e g n a n c y .  
T h e s e  f i n d i n g s  do  n o t  s e e m  to  be  a c a s u a l  o b s e r v a t i o n  
b e c a u s e  i n c r e a s e d  p l a q u e  f o r m a t i o n  h a s  b e e n  f o u n d  1~ in  
o ld  r e t i r e d  f e m a l e  b r e e d e r s  w h e n  c o m p a r e d  t o  v i r g i n  
f e m a l e s  of  t h e  s a m e  age ,  s u g g e s t i n g  t h a t  r e p e a t e d  p r e -  
g n a n c i e s  c o u l d  a f f e c t  t h e  n u m b e r  of  P F C s  p r e c u r s o r s .  

7 D. T. PURTILO, m. M. HALLGREN and E. J. YuNis, Lancet I, 769 
(1972). 
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440 (1968). 

9 R. t~. PICKARD, Am. J. Obstet. Gynec. 707,504 (1968). 
10 G .  J .  V .  NOSSAL,  A. E. BUSSARD,  H .  L E W I S  and J. C. MAZIE,  in 

Developmental Aspects oJ Antibody Formation and Structure (Ed. 
J. STERZL and I. RIEA; Czechoslovak Aead. Press, Praha 1970), 
p. 655. 
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F r o m  these  f indings  i t  seems, therefore,  t h a t  some 
physiological  condi t ions  p resen t  dur ing  p r egnancy  can 
inf luence the  prol i fera t ion  or ac tua l  pe r fo rmance  of ant i -  
b o d y  forming  ceils and  of ceils involved in con tac t  
al lergy and  poss ib ly  in ce l l -media ted  immuni ty .  The 
resul t ing  modi f ica t ions  of the  humora l  and  cellular im- 
mune  response  can be reasonab ly  expla ined  if we assume 
the  exis tence of an e x t r a l y m p h a t i c  regula tory  mechan i sm 
exer t ing  i ts  ac t ion on the  immune  reac t iv i ty  dur ing  
p regnancy  ~. Such a control  mechan i sm could be repre-  
sen ted  by  some hormones ,  which  are syn the t i zed  in 
h igher  a m o u n t s  dur ing  pregnancy ,  and  which  are known  
to  exer t  a depress ive  act ion on cell_mediated i m m u n i t y  n ~a. 
I t  is diff icul t  to  decide a t  the  p resen t  t ime  whe the r  one or 
more  of the  p r egnancy  hormones  can be involved  in such 
a s i tuat ion,  and,  par t icular ly ,  in our expe r imen ta l  model .  
I t  can be pos tu la ted ,  however ,  t h a t  t h e y  should be able 
to  s t imula te  the  humora l  i m m u n e  response,  as i t  has  been  
r epo r t ed  in o ther  expe r imen ta l  models  ~4, while depress ing 
d i rec t ly  or t h rough  the  increased p roduc t ion  of blocking 
an t ibodies  ce l l -media ted  i m m u n e  react ions  agains t  t he  
foetus.  

Riassunto. Le reazioni  al lergiche da co n t a t t o  indo t t e  dal 
c lor idrato di picrile e le r i sposte  ant ieorpal i  agli er i t roci t i  
di m o n t o n e  sono s ta te  q u a n t i t a t i v a m e n t e  v a l u t a t e  in topi  
feminine  nel  corso della gravidanza .  Mentre  le reazioni  
allergiche sono d iminu i te  nelle feminine  gravide r i spe t to  
alle vergini,  le r isposte  ant icorpal i  r i su l tano signif icat iva-  
m e n t e  aumenta te .  Tali daf t  fanno  supporre  I 'es is tenza nel 
corso della g rav idanza  di un control lo ormonale  delle 
r i sposte  immuni t a r i e  che p o t r eb b e  inf luenzare  pos i t iva-  
m e n t e  le reazioni  meterno-fe ta l i .  

N. FABRIS 
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Medical Faculty o/the University, Pavia (Italy), 
7 February 7973. 
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P h a g o c y t o s i s  and N i t r o b l u e  T e t r a z o l i u m  R e d u c t i o n  in U r e m i a  

Polymorphonuc lea r  neu t roph i l  (PMN) mobi l iza t ion  
appears  to  be normal  in uremic  pat ients1,  2, bu t  t he  
in tegr i ty  of fu r the r  s teps  in engu l fmen t  and  kil l ing of 
bac te r ia  has been  ques t ioned  3,~. We  have  inves t iga ted  
P M N  func t ion  in a series of uremic  pa t ien t s ,  as measured  
quan t i t a t i ve ly  by  la tex  phagocytos is  and  by  reduc t ion  of 

a colorless dye, n i t roblue  t e t r azo l ium (NBT), to black 
cy top lasmic  depos i t s  wi th in  the  cell. The presence  of 
reduced  N B T  wi th in  the  P M N  indicates  ox ida t ive  
me tabo l i sm has occurred.  

Ten hospi ta l ized  uremic  p a t i en t s  were s tudied  when  
they  were free of infection.  E i g h t  had  never  been dia lyzed;  
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Fig. 1. Latex phagocytosis by neutrophils from uremic and control 
patients. At each of the 3 latex concentrations tested, brackets 
enclose the mean and standard deviation of particle uptake for 
controls on the left and uremic patients on the right. *, p < 0.01; 
�9 *, p < 0.05. 
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Fig. 2. NBT scores of neutrophils from uremic and control patients. 
Brackets enclose the mean and standard deviation of the NBT 
scores for controls on the left and uremic patients on the right. 
*, p < 0.01. 


