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t he  ( P C + L P C ) / S M  rat ios .  These  were increased  in t h e  
r e c o m b i n a t e s  a n d  co r r e spond ing ly  decreased  in t he  u p p e r  
l ipid layer .  I t  is n o t e w o r t h y  t h a t  t he  h i g h  a f f in i ty  for  P S  
shown  b y  b o t h  p ro t e i n  f r ac t ion  w h e n  r e c o m b i n e d  w i t h  
t h e  s ingle phospho l i p i d  was n o t  man i f e s t ed  in t he  re- 
c o m b i n a t e s  o b t a i n e d  f rom t o t a l  l ipid ex t rac t s ,  sugges t ing  
t h a t  t h e  b i n d i n g  of a i n d i v i d u a l  phospho l ip id  species is 
in f luenced  b y  t he  p resence  of o t h e r  lipids. 
T h e  phospho l i p id  d i s t r i b u t i o n  in  t he  e x p e r i m e n t s  us ing  
t he  PC-SM-cho les te ro l  m i x t u r e  is g iven  in t ab l e  3. PC- 
SM-choles tero l  m i x t u r e  used in t he  r e c o m b i n a t i o n  ex- 
p e r i m e n t s  c o n t a i n e d  in i t i a l ly  1 3 - 1 5 %  L P C  (see 'L ip id  
Mix tu re '  t ab l e  3), a n  a m o u n t  wh ich  was n o t  well  re- 
covered  f rom e i the r  t h e  r e c o m b i n a t e s  or t he  u p p e r  l ipid 
layer .  However ,  s ince our  resu l t s  ( table  2) a n d  those  of 
o the r s  7 show t h a t  t h e r e  is no  s igni f ic ian t  hydro lys i s  of 

PC d u r i n g  t h e  r e c o m b i n a t i o n  p rocedure  we were able to  
c o m p a r e  t he  PC/SM rat ios.  I n  2 e x p e r i m e n t s  w i t h  i n t eg ra l  
p ro t e in s  and  1 ou t  of 2 w i t h  pe r iphe ra l  p ro te ins ,  we found  
a n  increase  in PC/SM ra t io  in  t h e  r ecombina t e s ,  pa ra l l ed  
b y  a decrease  in t he  PC/SM ra t io  in  t h e  free l ipid u p p e r  
layer.  
Phospho l i p id  d i s t r i b u t i o n  in r e c o m b i n a t e s  o b t a i n e d  w i t h  
a t o t a l  red  cell l ipid e x t r a c t  a n d  w i t h  a PC-SM-choles te ro l  
m i x t u r e  showed,  for  b o t h  p r o t e i n  f rac t ions ,  a p re fe rence  
for  b i n d i n g  of PC a t  the  expense  of SM. This  f ind ing  
is in  a g r e e m e n t  w i t h  the  resul t s  o b t a i n e d  b y  K r a m e r  et  al. 7. 
The  d a t a  p r e sen t ed  here in  con f i rm  t h e  conc lus ion  of 
K r a m e r  et  a l !  and  Wehr l i  e t  al." t h a t  in  m e m b r a n e  re- 
c o m b i n a t e s  o b t a i n e d  b y  dia lysis  f rom 2-CE solut ions ,  
t he  p r o t e i n  s t r u c t u r e  is p r e se rved  suf f ic ien t ly  to  r e t a i n  
l ipid b i n d i n g  c a p a c i t y  and  specif ici ty.  
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Summary. Chickens  can  easi ly be  i nduced  to deve lop  d e l a y e d - t y p e  skin  r eac t ions  to  oxazolone  w h e n  a n i m a l s  are  
sens i t ized  7 days  before  t he  chal lenge.  T he  r eac t ion  is q u a n t i t a t e d  b y  assessing t he  increase  in wa t t l e  t h i ckness  : max i -  
m u m  reac t ions  occur  24 h a f t e r  chal lenge.  T he  r eac t ion  is i n h i b i t e d  b y  n e o n a t a l  t h y m e c t o m y  or b u r s e c t o m y ;  these  
f indings  the re fore  sugges t  also a n  i m p o r t a n t  B -de r ived  c o m p o n e n t  in  de layed  h y p e r s e n s i t i v i t y  to  oxazolone.  

Oxazo lone - induced  sk in  r eac t ion  in t he  mouse  ha s  p r o v e d  
to be  a complex  a n d  i n f o r m a t i v e  mode l  in e luc ida t ing  
cel lular  e v e n t s  in  d e l a y e d - t y p e  h y p e r s e n s i t i v i t y .  T h y m u s -  
de r ived  cells are neces sa ry  to induce  c o n t a c t  s ens i t i v i t y  
a n d  b o t h  these  a n d  b o n e - m a r r o w  cells, p r o b a b l y  m o n o -  
cy tes  2, are  needed  for  deve lop ing  in v ivo  m a n i f e s t a t i o n s  
of t h e  de l ayed  h y p e r s e n s i t i v i t y .  W h e r e a s  t h y m u s - d e r i v e d  
cells are  essent ia l  to  deve lop  de layed  r eac t ion  to  oxa-  
zolone in t h e  mouse  3, t h e r e  is no  def in i te  ev idence  a b o u t  
a s imi la r  f unc t i on  of b o n e - m a r r o w - d e r i v e d  l y m p h o c y t e s .  
Some  a u t h o r s  sugges ted  a B-cell  p a r t i c i p a t i o n  in t h i s  
r eac t i on  because  t h e y  obse rved  a p ro l i f e ra t ion  of t he se  
cells in  t h e  d r a in ing  l y m p h - n o d e s  wh ich  show ge rmina l  
cen te r  d e v e l o p m e n t  p e a k i n g  a t  8 days  f rom sens i t iza-  
t i on  4, 5. 
The  func t i on  of t h i s  p ro l i f e ra t ion  in t he  r eac t ion  r e m a i n s  
unclear ,  because  mice  l e tha l ly  i r r a d i a t e d  a n d  recons t i -  
t u t e d  w i t h  B-cells do n o t  deve lop  c o n t a c t  s ens i t i v i t y  to  
oxazoloneK I n  a p r e l i m i n a r y  repor t ,  we d e m o n s t r a t e d  b y  
sk in  t e s t  t h a t  ch ickens  deve lop  oxazolone  h y p e r s e n s i t i v i t y  
a n d  n e o n a t a l l y  i r r a d i a t e d  a n d  t h y m e c t o m i z e d  chickens ,  
like t h y m e e t o m i z e d  mice  ~, show a depressed  skin  r eac t ion  
to oxazolone  ~. 
The  p r o b l e m  of B-cel l  p a r t i c i p a t i o n  in t he  d e l a y e d - t y p e  
h y p e r s e n s i t i v i t y  c a n  be  s tud ied  f u r t h e r  w i t h  a d v a n t a g e  
in  birds ,  s ince t h e y  possess  a s e p a r a t e  organ,  t he  b u r s a  of 
Fabr i c ius ,  s i te  of p r o d u c t i o n  of B - l y m p h o c y t e s .  The  re- 
su i t s  p r e s e n t e d  seem to  show t h a t  also t he  b u r s a  of 
Fabr i c ius  is i m p o r t a n t  in  t he  development of c o n t a c t  
s ens i t i v i t y  to  oxazolone  in  chickens .  
Materials and methods. Male H u b b a r d  chicks  o b t a i n e d  
f rom N n t r i x  (Palermo)  were  b u r s e c t o m i z e d  or  t h y m e c t o -  
mized  w i t h i n  5 h a f t e r  h a t c h i n g .  Some t h y m e c t o m i z e d  
chickens ,  as well  as u n o p e r a t e d  bi rds ,  were i r r a d i a t e d  
w i t h  550 rads  as p r ev ious ly  descr ibedg.  Autops ies  were 
p e r f o r m e d  on  all o p e r a t e d  b i rds  a t  t h e  end  of t h e  exper i -  
m e n t ,  a n d  ch ickens  showing  t h y m i c  res idues  were ex- 

c luded  f rom the  results .  Chickens  were sensi t ized w i t h  
33 m g / k g  of oxazolone  ( e t h o x y m e t h y l e n e - 2 - p h e n y l - o x a -  
zolone, B D H  chemica l s  L td)  in  0.5 ml  of abso lu te  
e t h a n o l  app l ied  to  t he  p rev ious ly  s h a v e d  a n t e r i o r  region 
of t he  neck.  Cont ro l  an ima l s  rece ived  on ly  abso lu te  
e thanol .  Chickens  were cha l l enged  7 days  l a t e r  w i t h  25 m g  
of oxazolone  in olive oil app l ied  to t he  2 wat t les .  The  
r eac t ion  was t e s t e d  w i t h  a screw gauge m i c r o m e t e r  b y  
m e a s u r i n g  t h e  increase  of t h e  w a t t l e  t h i cknes s  a t  6, 24 
and  48 h a f t e r  chal lenge.  W a t t l e  t h i cknes s  was expressed  
as p e r c e n t  ave rage  of increase.  Resu l t s  were  ana lyzed  b y  
S t u d e n t ' s  t - t e s t .  
Results and discussion. Our  in i t i a l  e x p e r i m e n t  reconf i rms  
t he  p rev ious  f ind ing  7 t h a t  ch ickens  can  be  easi ly induced  
to  deve lop  c o n t a c t  s ens i t i v i t y  b y  p a i n t i n g  t h e  wa t t l e s  
wi th  t h e  sens i t iz ing  agent ,  a n d  q u a n t i t a t e d  b y  assessing 
t he  increase  in  wa t t l e s  t h i c k n e s s ;  m a x i m u m  reac t ions  
occur  24 h a f t e r  chal lenge,  smal le r  increases  in  wa t t l e s  
t h i cknes s  are also de t ec t ed  6 a n d  48 h a f t e r  chal lenge.  
Reac t i ons  are cha rac t e r i zed  b y  w a t t l e  swell ing accom- 
p a n i e d  b y  s l igh t  i schemia  a n d  occas iona l ly  a t  48 h b y  
d e t a c h m e n t  of skin  a n d / o r  necrosis.  B y  con t ras t ,  oxa-  
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zolone concen t ra t ions  used are found to  have  v i r tua l ly  no 
effect  (less t h a n  10% of increase) in non-sens i t ized  an imals  
on wa t t l e s  th ickness .  The resul ts  suggest  t h a t  t he  ma in  
reac t ion  observed  in sensi t ized chickens are of the  de layed  
t y p e :  th is  v iew is suppo r t ed  by  the  histological  examina-  
t ion  of the  chal lenge site (our unpub l i shed  observa-  
t iong, lo), t he  peak ing  at  24 h af ter  chal lenge and  the  
d e m o n s t r a t i o n  t h a t  t h y m u s  has  a func t ion  in t he  induc-  
t ion  of th is  reac t ion  (figures 1, 2). 
T h y m e c t o m y  alone or w i t h  i r rad ia t ion  indeed s ign i f i -  
can t ly  suppresses  t he  response  to  oxazolone;  i r rad ia t ion  
itself does no t  p roduce  a s ignif icant  inhib i t ion  (figure 2). 
I t  is in te res t ing  to note  t h a t  i r rad ia t ion  alone is s l ight ly  
inh ib i to ry  (column C), while i r radia t ion  of t h y m e c t o m i z e d  
chickens (column B) is no t  cumula t ive  to  the  effect  of 
t h y m e c t o m y  (column A) : t h y m e c t o m y  alone seems to be 
more  suppress ive  w i t h o u t  i r radiat ion.  The results  ob-  
t a ined  in t h y m e c t o m i z e d  animals  a t  var ious  ages (9 and  
12 weeks) d e m o n s t r a t e  t h a t  there  is a gradual  r ecovery  
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Fig. 1. Effect of thymectomy and irradiation (diagonally hatched 
bars) on increase in wattle thickness after challenge w~th 25 mg of 
oxazolone; birds were sensitized at 12 weeks of age. Increase in 
wattle thickness was recorded 6, 24 and 48 h after challenge and was 
expressed as percent average of increase. The bars represent mean -4- 
SE in groups of 4-6 chickens. 
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of T-cell funct ions ,  so t h y m e c t o m i z e d  animals  a t  9 weeks 
of age (figure 2) are re la t ive ly  incapable  of p roduc ing  a 
de l ayed - type  react ion,  bu t  a t  12 weeks of age t h e y  had  
a lmos t  comple te ly  recovered  (figure 1). 
E x p e r i m e n t s  dep ic ted  in figure 2 also show t h a t  neona ta l  
b u r s e c t o m y  influences t he  skin t e s t  to  oxazolone:  
chickens  bursec tomized  jus t  af ter  h a t ch i n g  show a sig- 
n i f ican t ly  r educed  response  to  oxazolone (column E). 
Our resul ts  suggest  t h a t  co n t ac t  sens i t iv i ty  to oxazolone 
in chickens  is modif ied by  neona ta l  bursec tomy,  t hus  n o t  
conf i rming  previous  repor t s  ind ica t ing  t h a t  de layed  
hype r sens i t i v i t y  was no t  a f fec ted  in ho rmona l ly  bursec to-  
mized chickens 11,12. The reasons  for th is  d i sc repancy  of 
our  resul ts  w i t h  earlier repor t s  migh t  well depend  on the  
an t igen  and the  s t ra in  of chickens used:  in chickens  a 
genet ic  de t e rmina t ion  of h y p e r s e n s i t i v i t y  react ions  has  
b e e n  d e m o n s t r a t e d  13. 
Recen t ly  Weidanz  et  al. 1~ repor ted  t h a t  allergic con tac t  
de rma t i t i s  to  oxazolone was no t  inh ib i t ed  by  chemical  
b u r s e c t o m y :  on the  cont ra ry ,  the  reac t ion  seemed to be 
a u g m e n t e d  in bursec tomized  animals.  In  c o n t r a s t  to  
those  studies,  We used a shor t e r  t iming  be tween  sensi t iza-  
t i o n  and  challenge, h igher  doses of oxazolone and surgical 
ins tead  of chemical  bn r sec tomy .  In  our  sys tem we do n o t  
have  a B-cell deple ted  an imaD 4, a l though  surgicaI bur-  
s ec t o my  cer ta in ly  interfers  w i th  B-cell t raff ic  to t h y m u s  15 
and  bone  mar row ~6 and  decreases  suppress ive  cells of 
bursa l  origin in the  t h y m u s  i~. 
In  s u mmary ,  the  resul ts  p resen ted  clearly show t h a t  
de l ayed - type  skin reac t ion  to  oxazolone is inhibi ted  in 
chickens  b y  neona ta l  t h y m e c t o m y  or bursec tomy.  Our 
f indings  suggest  an i m p o r t a n t  B-der ived  c o m p o n e n t  in 
the  reac t ion  to  oxazolone,  a l though  the  exper imen t s  do 
no t  clarify w h e t h e r  bursa  cells are involved direct ly  in t he  
response  to  oxazolone.  
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Fig. 2. Effect of thymectomy alone (A) or with irradiation (B), ir- 
radiation alone (C), none (D) or burseetomy (E) on increase in wattle 
thickness after challenge with 25 mg of oxazolone 7 days after sen- 
sitization (at 9 weeks of age). Increase in wattle thickness was re- 
coided 6, 24 and 48 h after challenge and was expressed as percent 
average of increase. The bars represent mean =E SE in groups of 
5-10 chickens. Statistical significance was observed versus control 
at 24 h in groups A (p < 0.02), B (p < 0.025) and E (p < 0.05). 
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