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technical ly  prof ic ient  to per form the  test ,  fu ture  invest i -  
gat ions uti l izing an t ibody  coated  la tex  part icles  to de tec t  
virus  via  agglu t ina t ion  are planned.  Inves t iga t ions  of 
nasal  and conjunc t iva l  secretions and blood serum of 
newly arr ived dogs are cur rent ly  in progress. 

Rdsumd. La product ion  d 'un  ant icorps  contre  le virus  
de l ' enc6phal i te  canine a 6t6 d6montr6e par  61ectro- 
pr6cipi ta t ion sur l ' ac6ta te  de cellulose dans une di lut ion 
de 1:8. Une  bande de pr6cipi ta t ion bien d6finie a 6t6 
obtenue  dans un in terval le  de t emps  tr6s court ,  ce qui  
ind iquera i t  que le tes t  pour ra i t  servir  5~ l ' ident i f ica t ion de 

l 'ant ig6ne enc6phal i t ique chez les chiens suspect6s d 'en  
8tre at teints .  
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Intestinal IgA in the Pig 

I t  is well recognized tha t  the  gastro- intest inal  t r ac t  has 
every  provis ion for genera t ing  immune  reactions. Food 
residues and bacter ia l  f lora are present  in abundance  in 
the  lumen  and provide  cont inuous sources of antigens. 
The  product ion  of ant ibodies  by  lymphoid  tissues of the  
digest ive t rac t  upon local con tac t  by  specific ant igens has 
been demons t ra ted  in the  rabbi t  1,9. Immunof luorescen t  
studies of intes t inal  t issue in man  demons t ra te  t h a t  IgA 
is the  p redominan t  immunoglob in  contained in the  
lymphoid  cells of the  l amina  propr ia  3-7. IgA is the  pre- 
dominan t  immunoglob in  in m a n y  externa l  secretions 8 and 
i t  has been suggested t h a t  the  IgA sys tem is the i m p o r t a n t  
de te rminan t  of immune  competence  at  all epithelial  
surfaces 9. 

The  IgA sys tem has b e e n w e l l  character ized in man  and 
there  is evidence tha t  a similar  sys tem exists in the  
rabb i t  10. We  have  recent ly  character ized IgA in the  serum, 
milk,  sal iva and urine of the  pig; in the  invest igat ions  
repor ted  here I g A  is demons t ra ted  in the  intes t inal  
contents  of the  pig and localized by  immunofluorescence 
in the  intes t inal  mucosa  of the  duodenum,  j e junum and 
ileum. 

Materials and methods. The chromatographic  tech- 
niques for the  isolat ion of porcine immunoglobins  IgG, 
IgA, IgM have  a l ready been described 11. The  specific 
rabb i t  an t i - IgA serum used in the inves t iga t ion  was pre- 
pared against  porcine colostral  IgA and was absorbed 
wi th  porcine IgG and IgM and precolostral  piglet  serum. 
W h e n  this an t i se rum was used in immunologica l  double 
diffusion studies in agar  against  pig serum, only IgA was 
prec ip i ta ted  (Figures 1, a and b). 

IgA was localized in the  intest inal  t issue at  3 levels of 
intest ine (duodenum, j e j unum  and ileum), by  the immuno-  
f luorescent  an t ibody  technique.  The  specific r a b b i t  
an t i se rum for colostral  IgA was conjugated  with  fluores- 
cein i so thyocyana te  (FITC)  11. Blocks of tissue were snap- 
frozen in isopentane cooled to - -196~  and stored in 
l iquid ni t rogen till required.  Repl ica te  c ryos ta t  sections 
were f ixed in ei ther  methanol ,  e thanol  or acetone prior  
to incubat ion  wi th  the  conjugated  reagent .  

The  specifici ty of the  react ion was control led by  
(a) blocking wi th  uncon jnga ted  ant i serum prior  to incu- 
ba t ing  wi th  conjuga ted  reagent ,  (b) absorbing the  con- 
juga ted  ant i serum wi th  colostral  IgA before staining, 
(c) the  use of non- immune  rabbi t  serum. Detai ls  of 
microscopy and photographic  techniques  have  a l ready 
been given n.  

Results and discussion. E x t r a c t s  of small  intest inal  con- 
tents  f rom 9 weaned pigs va ry ing  in age f rom 3-8 weeks 

were examined  by  immunologica l  double diffusion against  
specific an t i se rum to colostral  IgA. The immunoglobin  
was demonst rab le  in all specimens. 

Compara t ive  studies wi th  serum and colostral  IgA are 
shown in Figure  l a ;  an ex t ra  precipi ta t ion line was 
apparen t  in all reactions against  intest inal  contents  sug- 
gest ive of free ' secre tory  piece'  demons t ra ted  in previous  
studies of h u m a n  secretory IgA 12. Absorpt ion of the  anti-  

Fig. la. Comparative immunodiffusion studies in agar of serum IgA 
(2), colostral IgA (3) and intestinal contents (4, 5, 6, 7) using rabbit 
antiserum to eolostral IgA (1). The same study using rabbit antiserum 
to colostral IgA absorbed with serum IgA (0). 
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Fig. lb. hnmunoelectrophoretic studies of pig serum and intestinal 
contents demonstrating the presence of serum derived antigens in 
intestinal contents. The eleetrophoretograms of serum (S) and 
intestinal contents (D) are precipitated with rabbit antisera prepared 
against serum proteins, immunoglobulins, and. colostral IgA. 
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Fig. 2. Gel filtration of serum and intestinal contents on Sephadex 
G200, giving pooling data of selected fractions and elution of IgA 
assayed in fractions by radial imlnunodiffusion using specific rabbit 
anti-colostral IgA. 

se rum to porc ine  colostral  IgA wi th  se rum IgA resul ted  in 
t he  r emova l  of all r eac t iv i ty  wi th  se rum IgA, bu t  a pre-  
c ipi t in  line remained  for colostral  IgA which showed a 
react ion of iden t i ty  wi th  a react ive  c o m p o u n d  in in tes t ina l  
con ten t s  (Figure la).  

Immunoe l ec t ropho re t i c  s tudies  of in tes t ina l  con ten t s  
cons is ten t ly  d e m o n s t r a t e d  t h a t  the  main  serum der ived 
ant igens  were a lbumin,  one or two  e-globulins and IgA. 
Compara t ive  s tudies  of serum and  in tes t ina l  con ten t s  were 
carr ied out  by  gel f i l t ra t ion on Sephadex  G200; lgA was 
ident i f ied in selected f ract ions  and  assayed by  quan t i t a -  
t ive  radial  immunodi f fus ion .  In tes t ina l  igA appeared  
p r e d o m i n a n t l y  in earlier eluates t h a n  serum IgA, indicat-  
ing a h igher  molecular  size (Figure 2). The co lumn 
fract ions  conta in ing  in tes t ina l  IgA were s tudied  by  im- 
munodi f fus ion  agains t  the  an t i se rum to colostral  IgA 
absorbed  wi th  serum IgA. P rec ip i t a t ion  react ions  were 
ev iden t  in all f ract ions  of in tes t ina l  con ten t s  in which IgA 
had  been  identif ied,  s u b s t an t i a t i n g  the  thesis  t h a t  an 
addi t iona l  an t igen  (secretory piece) was associated wi th  
the  immnnoglob in .  The reac t ion  was no t  demons t r ab l e  in 
se rum or concen t r a t ed  se rum frac t ions  conta in ing  IgA. 

The immunof luo rescen t  s tudies  d e m o n s t r a t e d  t h a t  
the re  was l i t t le  var ia t ion  in t he  locat ion of IgA in all 
t issues examined  regardless  of t he  level of in tes t ine  or age 
of the  animal.  IgA was concen t r a t ed  in the  epi thel ial  cells 
occupying  the  lower pa r t  of the  c rypt .  I t  appeared  to be 
confined to  the  apical  cy top la sm of t he  cells (Figures 3, 
a and b). Similar  obse rva t ions  have  recent ly  been  re- 
por t ed  for h u m a n  in tes t ine  *,7. The l amina  propr ia  con- 
t a ined  a n u m b e r  of b r igh t ly  f luorescing p l a sma  cells. 
These were main ly  confined to  t he  i n t e r c ryp t  s t roma,  
t h o u g h  very  occasional ly an isolated cell was seen in the  
core of a villous. These cells were easily d i f fe ren t ia ted  
f rom the  more  numerous  eosinophils  which gave a 
whi t i sh  autof luorescence.  The associat ion of in tes t ina l  
IgA wi th  the  p lasma cell is well es tab l i shed  in m a n  4-7. In  
the  l ympho id  follicles of the  ileal mucosa,  the  germinal  
cent res  s ta ined  s t rongly  whi ls t  the  cells a t  the  pe r iphe ry  
remained  uns ta ined  excep t  for an occasional  p lasma cell. 

In  addi t ion  to  these f indings which  have  var iously  been 
recorded for h u m a n  tissue, an ex t ravascu la r  react ion was 
observed  in the  region of ac t ive  p l a sma  cells in the  lamina  
propr ia  of several  animals.  This  usual ly appeared  as a 
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Fig. 3a. Normal pig jejunum stained with fluorescein conjugated 
antiserum to IgA showing fluorescence in the apical cytoplasm of the 
epithelium in a crypt, x 800. 

Fig. 3b. The field shown in (a) staim~d with haematoxylin ai~d cosiu. 
• 800. 
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d im  h o m o g e n e o u s  b a c k g r o u n d  s t a in  in p r e p a r a t i o n s  f ixed Zusammen/assung. I m m u n g l o b u l i n  IgA wird  be im  
in m e t h a n o l ,  whi l s t  in  ace tone  f ixed sect ions  of t he  same  Schwein  i m m u n o c h e m i s c h  im D a r m i n h a l t  u n d  i m m u n o -  
m a t e r i a l  i t  was  seen as a f ine ly  d ispersed a m o r p h o u s  f l u o r e s z e n z o p t i s c h i n d e r M u k o s e d e s g e s a m t e n D i i n n d a r m s  
deposi t :  W e  d id  n o t  cons ider  th i s  to  be  an  a r t e f a c t  since nachgewiesen .  
a p a r t  f r om i ts  absence  f rom the  con t ro l s  t h e r e  was a P. PORTER an d  W.  D. ALL~N 
m a r k e d  degree  of u n i f o r m i t y  in t he  s t r e n g t h  of r eac t ion  
b e t w e e n  sect ions  of t h e  same  t issue sub jec t ed  to t h e  2 Unilever Research Laboratory Colworth-Welwyn, 
t r e a t m e n t s  13. Sharnbrook, Bed[ord (England), 25 July 1969. 

Osseal  Changes in Young Mice Undergoing  Graf t -versus -Host  Reaction 

The  fea tu res  of graf t=versus-hos t  (GVH) r e a c t i o n  are  
cha rac t e r i zed  b y  we igh t  loss, l e tha rgy ,  ruff led fur, 
h u n c h e d  b a c k  pos ture ,  sp lenomegaly ,  t he  decrease  of t h e  
abso lu te  l y m p h o c y t e  c o u n t  a n d  b y  i m p a i r e d  i m m u n o -  
logical r e a c t i v i t y  w i t h  low level  of c i rcu la t ing  an t ibod ie s  
a n d  i m m u n  globul ins .  Moreover  t he  an ima l s  are  genera l ly  
r e t a rded ,  a n d  t he  progress ive  a t roph i c  s t a t e  is re- 
m a r k a b l e  z -s .  

The  pu rpose  of t h i s  c o m m u n i c a t i o n  to  d iscover  t h e  
b a c k g r o u n d  of th i s  genera l  r e t a r d a t i o n  of t he  g r o w t h  a n d  
of t he  progress ive  a toph i c  s ta te ,  wh ich  develops  in y o u n g  
mice  u n d e r g o i n g  G V H  reac t ion .  

Materials and methods. G V H  reac t ion  was p roduced  in 
(C57B1 • A) F 1 h y b r i d  mice, w i t h o u t  r ega rd  of sex. T h e  
an ima l s  in  e x p e r i m e n t  I were 2 weeks old, a n d  in experi-  
m e n t  I I  were  3 weeks  old. The  mice  were i n j ec t ed  i.p. w i t h  
150 • i06 sp leen  cells f rom adu l t  C57B1 donors  of b o t h  
sexes (GVH groups).  The  mice  of con t ro l  g roups  received 
t he  s ame  a m o u n t  of isologuous spleen cells. I n  b o t h  
expe r imen t s ,  3 weeks l a t e r  fol lowing t he  in jec t ions ,  t h e  
e s t a b l i s h m e n t  of t h e  G V H  reac t ion  was conf i rmed  b y  t h e  
s ign i f ican t  decrease  of t he  abso lu te  n u m b e r  of c i rcu la t ing  
l ymphocy t e s ,  a n d  t he  decl ine of t he  b o d y  weight .  

R a d i o g r a p h s  of 10-10 an ima l s  w i t h  G V H  reac t ion  a n d  
10-10 con t ro l  mice  were t a k e n  3 weeks la ter ,  fo l lowing t h e  

spleen cells t r a n s f e r  in  e x p e r i m e n t s  I an d  I I ,  s imul-  
t a n e o u s l y  in pa i r s  w i t h  con t ro l s  b y  t h e  same  expos i t ion  
t i m e  for r a d i o m i c r o m e t r i c  m e a s u r e m e n t s  9. The  an ima l s  
were t h e n  sacr if iced an d  dissected.  The  sp l enomega ly  
w i t h  asci tes  a n d  pe r iphe r i a l  l y m p h o n o d u l a r  e n l a r g e m e n t  
were conf i rmed  macroscopica l ly .  

The  d i s ta l  end  of f emora  were  chosen  for h is to logica l  
s t u d y ;  4 %  fo rmal in  f ixat ive ,  deca lc i f ica t ion  pa ra f f in  em- 
b e d d i n g  an d  h e m a t o x y l i n - e o s i n  s t a in ing  were used. 

Results and discussion. T h e  decrease  of t h e  abso lu te  
l y m p h o c y t e  c o u n t  a n d  t h e  decl ine  of t h e  b o d y  we igh t  in  
e x p e r i m e n t s  I an d  I I  are  p r e sen t ed  ill F igure  1. In  t h e  radio-  
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Fig. 1. The average body weight and absolute lymphocyte count in 
mice of GVH and of control groups. 

Fig. 2. Radiogram of a 6-week-old mouse undergoing GVH reaction 
(b) and a Control littermate (a) from experiment II. 


