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p ro te in ' ,  a n d  in t h e  p resence  of t h e  ' a cu t e  b u r n  s e r u m  
i n h i b i t o r '  as s h o w n  in F igure  2B.  F igure  2C sugges t  t ha t ,  
w h e n  p r e t r e a t e d  w i th  t he  ' acu te  b u r n  se rum inh ib i to r ' ,  
t h e n  w a s h e d  a n d  al lowed to  m i g r a t e  in  f resh MEM, n o r m a l  
l y m p h o c y t e s  fai led to  migra te .  T he  resu l t s  of these  
expe r imen t s ,  s u m m a r i z e d  in Tab le  I B ,  sugges t  t h a t  t he  
' a cu t e  b u r n  s e rum i n h i b i t o r '  r eac t s  w i t h  t he  l ymphocy te s .  
The  m a g n i t u d e  of t he  m i g r a t i o n  i n h i b i t i o n  va r i ed  f rom 
one  p a t i e n t  to  ano the r .  

Discussion. W h e n  i n c o r p o r a t e d  in to  the  g r o w t h  m ed ium,  
t he  ' acu te  b u r n  s e rum i n h i b i t o r '  depressed  t he  in v i t ro  

A) Migration of human lymphoeytes from acute thermally injured 
patients 

Lymphocytes from Control migration (%) 

Normal 100 

Thermally injured patients 
D.A. 62 
B.H. 39 
W.W. 70 
T.R. 10 
K.L. 40 

B) Migration inhibition of normal human lymphocytes 

Factor in medium Inhibition (%) 

Normal saline 0 (10) 
Normal serum 0 (15) 

Toxic glycoprotein (50 ~g) b 98 (14) 
Toxic glycoprotein (25 ~tg) 85 (9)  
Toxic glycoprotein ( 5 ~zg) 75 (10) 

Acute burn serum inhibitor (5 [xg) 
D.A. 77 (5)  
w,w.  95 (8)  
B.H. 85 (10) 

Acute burn serum (0,05 ml) 
D.A. 85 (6) 
W.W. 85 (6)  
T.R. 76 (I0) 
K.L. 60 (8)  

Number in paranthesis are munber of alic/uots assayed, b Amount 
used per ml of medium.. All the sera were used after inactivation at 
56~ for 30 min. 

g r o w t h  of r a b b i t  h e a r t  f ib roblas t s .  I f  added  to  t he  Ear l e  
m i n i m a l  essent ia l  med ium,  i t  i n h i b i t e d  the  m i g r a t i o n  and  
g r o w t h  of the  n o r m a l  l ymphocy te s .  L y m p h o c y t e s  of acu te  
t h e r m a l l y  i n ju red  p a t i e n t s  m i g r a t e d  a t  s lower r a t e  t h a n  the  
n o r m M  lymphocy te s .  The  speed of m i g r a t i o n  of these  
l y m p h o c y t e s  va r i ed  f rom one in ju red  p a t i e n t  to  ano the r ,  
and  poss ib ly  d e p e n d e d  on  t he  m a g n i t u d e  of t he  t h e r m a l  
in ju ry .  These  obse rva t ions  i nd ica t e  t he  release of cyto-  
tox ic  an t i gen  in to  t he  b lood  of t h e  i n ju red  pa t i en t s ,  a n d  
sugges t  a n  i m p a i r e m e n t  of cel lular  i m m u n i t y  in  t he  acu te  
t h e r m a l l y  i n ju red  pa t i en t s ,  wh ich  is in a g r e e m e n t  w i t h  
t h e  f ind ings  f rom o the r  l abora to r ies  11,1~. M~SSERSCH~IDT 11 
showed disorders  of a n t i b o d y  f o r m a t i o n  in mice  fol lowing 
b u r n s  a n d  whole b o d y  i r rad ia t ion ,  a n d  Q m s o ~ o R m  12 
descr ibed the  occurence  of r h e u m a t o i d  factors,  an t i -  
nuc lea r  an t ibod ie s  and  an t i ep i the l i a l  an t ibod ie s  in  the r -  
ma l  in jury .  

I t  is obv ious  t h a t  a toxic  a n t i g e n  released in to  the  
c i rcu la t ion  as a resu l t  of t h e r m a l  or o the r  t y p e  of insul t ,  
i.e. t r a u m a ,  v i ra l  or neoplas t ic ,  will b i n d  a t  t he  surface 
or on t he  p l a s m a  m e m b r a n e  of t he  l y m p h o c y t e s  l ead ing  
to  cy to tox ic  reac t ions  in  immunolog ica l ly  specific a n d  
non-specif ic  cells. The  ev idence  c i ted above  suggests  t h a t  
t he  ' a cu t e  b u r n  s e rum i n h i b i t o r '  ac ted  d i rec t ly  on  t he  
l ymphocy te s .  This  i n t e r ac t i on  could lead to t h e  b lock ing  
of recep tors  on  t he  l y m p h o c y t e s  wh ich  are necessa ry  for 
r ecogn i t ion  of foreign ant igens ,  and  t he  i n d u c t i o n  of a 
non-respons ive ,  depressed s t a t e  in the  r e t i cu loendo the l i a l  
sy s t em of t he  v i c t ims  ~, 1~. 

Rdsumd. U n  fac teu r  c y t o t o x i q u e  fur  o b t e n u  du  se rum 
des ma lades  qui  on t  6t6 f o r t e m e n t  br~16s. I1 a p r o d u i t  
l ' i n h i b i t i o n  et  l ' a g g l u t i n a t i o n  des f ib rob las tes  ca rd iaques  
du  lap in  e t a  inh ib4  la m i g r a t i o n  des l y m p h o c y t e s  h u m a i n s .  
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The Fate and Effects of Salmonella FIagellin in Neonatal  Rat Intestine 

The  biological  d i s t r i b u t i o n  a n d  fa t e  of a n t i g e n s  in jec ted  
s.c. or  i.v. has  been  e x t ens i ve l y  s tudied1-3.  I n  con t ras t ,  
t he re  is v e r y  l i t t l e  i n f o r m a t i o n  a b o u t  t he  fa te  or  effect  of 
an t igens  wh ich  occur  na tu ra l ly ,  p a r t i c u l a r l y  in  t h e  neo- 
n a t a l  per iod.  S tudies  of an t igens  e n t e r i n g  t h r o u g h  t h e  
surfaces of t he  in t e s t ine  a n d  lungs  h a v e  been  l i m i t ed  to  
immuno log i ca l l y  m a t u r e  an i m a l s  a-~ a n d  s tud ies  of 
an t i gen  in n e o n a t a l  an i m a l s  h a v e  been  l i m i t ed  to  in j ec ted  
m a t e r i a l  s,~ An t igen ic  p r o t e i n s  as large  as f e r r i t in  are 
a b s o r b e d  t h r o u g h  t h e  i n t e s t i n a l  m u c o s a  of n e o n a t a l  
an ima l s  1~ a n d  t h i s  a b s o r p t i o n  ha s  se lec t iv i ty  a n d  is 
age- re la ted  12. W e  h a v e  s t a r t e d  to  s t u d y  t he  i m m u n o -  
logical  effect  a n d  t h e  biological  fa te  of i n t e s t i na l l y  ab-  
so rbed  macromolecu les  in  neona tes .  

Materials and methods. S p r a q u e - D a w l e y  r a t s  aged 
1-20 days  were used. T he  m o t h e r s  rece ived  in  d r i n k i n g  
water  p o t a s s i u m  iodine,  I rag/l,  for 7 days  p r io r  to  p a r t u r i -  

t i on  a n d  u n t i l  t h e  n e o n a t e s  were killed. Monomer ic  
f lagel l in  was p r epa red  f rom Salmonella Derby ,  A m e r i c a n  
Type  Cul ture  Collection,  Mary land ,  a n d  label led  w i t h  
ca r r ie r  free 11~5 b y  t he  m e t h o d  of ADA et  al. 13. 25 ~zg 
label led  f lagel l in  in  0.1 ml  of a d i lu ted  suspens ion  of 
col loidal  c a r b o n  (marke r  subs tance)  were de l ivered  
in to  t he  d i s ta l  ha l f  of t h e  s t o m a c h  t h r o u g h  a p o l y e t h y l e n e  
tube ,  R a t s  s tud ied  were 1, 5, 10, 15 and  20 days  of age, 
R a t s  were ki l led a t  t i m e s  v a r y i n g  f rom 3 to  i20  h a f te r  
an t i gen  a d m i n i s t r a t i o n .  There  were 6 to  10 ra t s  ki l led a t  
each  t i m e  in te rva l .  The  in t e s t ine  w i t h  a t t a c h e d  m e s e n t e r y  
a n d  l y m p h  nodes,  spleen,  t h y m u s ,  l ive r  and  lungs  were 
r insed  in sal ine t h r e e  t i m e s  to r e m o v e  free iodide, coun t ed  
us ing  a sc in t i l l a t ion  c rys t a l  a n d  B a i r d - A t o m i c  spect ro-  
meter ,  f ixed in 10% fo rma l in  a n d  t h e n  p r epa red  as micro-  
scopic sect ions  for  a u t o r a d i o g r a p h y  w i t h  K o d a k  N T B  3 
emuls ion.  Compar i sons  were m a d e  w i t h  t he  d i s t r i b u t i o n  
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Table I. Mean and standard errors of percent of dose (epm organ/cpm total dose • 100) of pea in spleen, liver and intestine at var ious  t imes 
after intragastrie administration of I i~5 labelled Salmonella Derby flagellin to rats aged 1 to 10 days of age 

Organ Age of 
animals 
(days) 

Time after administration of labelled flagellin (h) 
3 9 10 24 72 120 

Spleen 1 1.0 :t: 0.12 1.4 ~ 0.21 1.1 :~2 0.10 1.1 :~ 0.10 0.06 ~2 0.02 0.01 :E 0.02 
5 1.6 Jc 0.20 1.9 --~ 0.10 2.1 :L 0.30 1.2 ~: 0.10 ND ND 

10 1.7 i 0.10 1.1 ~ 0.10 0.7 -J= 0.12 0.4 ~ 0.10 0.05 • 0.01 ND 
15 0.7 ~ 0.08 0,3 i 0.04 0.3 • 0.06 0.2 i 0.01 0.05 :k 0.01 0,0l :t: 0.01 
20 1.2.:j2 0.10 0,7 :L 0.05 1.2 :~ 0.10 �9 0.6 ~ 0.01 ND ND 

Liver 1 8.0 :~ 1.4 5.5 • 0.90 3.0 2~ 0.60 2,7 • 1.3 0.1 :j: 0.06 0.05 :t: 0.01 
5 6.4 ~: 0.80 9.0 -k 0.60 11.0 :~: 2.0 4.0 -J: 0.30 ND ND 

10 10.0 :~: 4.0 4.8 :L 1.7 ND ~ 1.8 :L 0.70 0.15 :t: 0.15 ND 
15 3.8 ~: 1.5 0.5 ~ 0.08 1.7 ~: 0.30 0.8 • 0.08 0.05 ~: 0.01 0.02 :t= 0.01 
20 6.7 3:2,6 5.5 :k 0.10 0.9 ~: 0.02 0.9 • 0.19 ND ND 

Intestine 1 26.9 ~ 7.7 20.1 ~: 2.0 I8,6 ~: 4.3 4.5 ~: 1.4 0.6 :t- 0.02 0.2 =L 0.02 
5 37.2 :k 9.0 41.8 :t: 4.1 41,6 J: 5.1 28.1 :j: 3.4 ND ND 

10 31.3 :j= 7.2 32.1 ~ 7.4 29.6 ~: 6.0 17.5 ~ 1.3 8.2 ~c 1.0 ND 
15 15.4 :}: 3.1 12.3 ~: 0.90 15.6 • 2.7 9.6 :~ 0.20 4.4 ~: 1.5 1.5 ~ 0.17 
20 32.1 :t= 9.2 37.4 ~ 1.7 30.0 :J= 5.3 24.1 ~: 7.0 ND ND 

There were 6-10 animals in each group. ND, Not done. 

of t h e  s a m e  d o s e s  of l a b e l l e d  f l a g e l l i n  i n j e c t e d  i n t r a p e r i -  
t o n e a l l y  a n d  w i t h  t h e  d i s t r i b u t i o n  o f  o r a l l y  a d m i n i s t e r e d  
a n d  s i m i l a r l y  l a b e l l e d  b o v i n e  s e r u m  a l b u m i n  (BSA) .  R a t s  
g i v e n  25 ~g  u n l a b e l l e d  f l a g e l l i n  i n t o  t h e  s t o m a c h  w e r e  
b l e d  20 d a y s  l a t e r .  T h e s e  a n i m a l s  w e r e  r e i m m u n i z e d  w i t h  
100 ~g  f l age l l i n  i .p.  60 d a y s  a f t e r  t h e  i n t r a i n t e s t i n a l  
a n t i g e n ,  a n d  b l ed  a g a i n  a f t e r  20 d a y s  f r o m  t h e  i .p . i  
i m m u n i z a t i o n .  T h e  s e r a  w e r e  t e s t e d  for  a n t i - f l a g e l l i n  
t i l e r s  u s i n g  f l age l l i n  c o a t e d  s h e e p  e r y t h r o c y t e s  p e r p a r e d  
b y  t h e  CrCI 8 m e t h o d l q  

Results and discussion. T h e  d a t a  d e r i v e d  f r o m  t h e  y- 
c o u n t i n g  of  i n d i v i d u a l  o r g a n s  we re  e x p r e s s e d  as  p e r  c e n t  
of  i n j e c t e d  d o s e  ( c p m  of o r g a n / c p m  of i n j e c t e d  dose  • 100) 
a n d  a r e  s h o w n  for  sp l een ,  l i ve r  a n d  i n t e s t i n e  w i t h  a t t a c h e d  

m e s e n t e r y  in  T a b l e  I. I n  t h e  1- a n d  5 - d a y - o l d  r a t s ,  t h e  
p e r s i s t e n t  r a d i o a c t i v i t y  i n c r e a s e d  i n  t h e  s p l e e n  for  6 t o  
10 h.  A s i m i l a r  s l ow  i n c r e a s e  in  r a d i o a c t i v i t y  o c c u r r e d  in  
t h e  l i ve r  a n d  less  c e r t a i n l y  in  t h e  i n t e s t i n e  a n d  m e s e n t e r y  
of 5 - d a y - o l d  r a t s .  I n  a l l  o t h e r  age  g r o u p s  a n d  o r g a n s ,  t h e  
p r o p o r t i o n  of  r e t a i n e d  r a d i o a c t i v i t y  d e c r e a s e d  w i t h  t i m e  
a f t e r  t h e  f i r s t  m e a s u r e m e n t  a t  3 h .  

T h e  g r e a t e s t  p r o p o r t i o n  of  p e r s i s t e n t  r a d i o a c t i v i t y  w a s  
in  t h e  i n t e s t i n e  a n d  a t t a c h e d  m e s e n t e r y ,  t h e n  in  o rde r ,  in  
t h e  l ive r ,  l u n g s  a n d  sp l een .  S i m i l a r  p a t t e r n s  w e r e  s e e n  
a f t e r  i .p.  i n j e c t i o n  of l a b e l l e d  f l age l l in ,  e x c e p t  t h a t  g r e a t e r  
a m o u n t s  w e r e  r e t a i n e d  b y  l i v e r  a n d  sp l een ,  T a b l e  I I .  
A f t e r  i n t r a g a s t r i c  a d m i n i s t r a t i o n  o f  l abe l l ed  B S A ,  t h e  
d i s t r i b u t i o n  w a s  s i m i l a r  t o  t h a t  of  f l age l l in ,  b u t  t h e r e  w a s  
no  i n c r e a s e  in  t h e  r a d i o a c t i v i t y  b e t w e e n  3 a n d  6 h.  

T h e  a u t o r a d i o g r a p h s  s h o w e d  b o t h  foca l  a n d  d i f f u s e  
l o c a l i z a t i o n  of  r a d i o a c t i v i t y .  I n i t i a l l y  t h e r e  w e r e  d e n s e  
a c c u m u l a t i o n s  of  s i l ve r  g r a i n s  o v e r  m u c o s a l  cei ls  w i t h  
u n i q u e ,  g i a n t  v a c u o l e s  in  t h e  i l e u m  f r o m  d a y  1 t o  d a y  15 

Photomicrograph of an autoradiograph of a section of ileum of a 
1-day-old rat  killed 6 h after deIivery of II~5-1abelled Salmonella Derby 
flagel]in into the stomach. Radioactivity is associated with mueosal 
ceils on the villi which are notable for very large 'supranuclear'  va- 
cuoles. Methylgreenpyronin stain. • 200. 

1 j .  j .  MILLER III,  Immunological Diseases, 2nd ed. (Ed. M. SAMTER; 
Little, Brown and Co., Boston 1971). 

2 G. J. V. NOSSAL, A. ABBOT, J. MITCHELL and Z. LUYiMUS, J. exp. 
Med. 127, 277 (1968). 

a E. R. UNANUE and J.-C, CERATTINI, J. exp. Med. 131, 711 (1970). 
4 G. N. COOPER, N. J. HALLIDAY and J. C. THONARD, J. Path.  Bact. 

93, 223 (1967). 
s I. D. BERNSTEIN and Z. OVARY, Int, Archs Allergy appl, Immun.  

33, 521 (1968). 
6 W. A. WALKER, K. J. ISSELBACHER and K. J. BLOCK, Science 177, 

608 (1972). 
7 p. A, CRABBE, D. R. NASH, H. BAZlN, H. EYSSEN arid J. F. HEKE- 

~A~S, J. exp. Med. 130, 723 (1969). 
s G. M. WILLIAMS and G. J. V. NOSSAL, J. exp. Med. 12d, 47 (1966). 
9 j .  MITCHELL and G. J. V. NOSSAL, Aust. J. exp. Biol. med. Set. d4, 

211 (1966). 
l0 S. L. CLARK JR., J. biophys, bioehem. Cytol. 5, 41 (1959). 
11 D. O. GRANEY, Am. J. Anat. 123, 227 (1968), 
12 S. M. JORDAN and E. M. MORGAN, Aust. J. exp. Biol. med. Set. 46, 

465 (1968). 
la G. L. ADA, G. J. V. NOSSAL, J. PYE and A. ABBOT, Aust .  J. exp. 

Biol. reed. Set. d2, 267 (1964). 
11 G. N. VYAS, H. H. FUDENBERG, H. M. PRETTY and E. R. GOLD, J. 

Immunol,  lO0, 274 (1968). 



15.7. 1973 Specialia 869 

a f t e r  b i r t h  (Figure).  B y  d a y  20, v e r y  few of t he  mucosa l  
cells h a d  these  vacuoles,  a n d  t h e y  no  longer  r e t a ined  
label .  10 or more  h a f t e r  a d m i n i s t r a t i o n ,  dense  accumula -  
t ions  of labe l  were found  in t he  s u b m u c o s a  w i t h i n  vi l l i  
and  a d j a c e n t  to  t he  muscular i s .  B y  5 to  15 days  Peye r ' s  
pa t ches  were m a t u r i n g  a n d  s imi la r  ' ho t  spo t s '  could be  
seen in areas  r e l a t ive ly  close to  t h e  over ly ing  mucosa,  b u t  
no t  in  t he  deve lop ing  fol l icular  areas.  I n  mesen te r i c  
nodes  a n d  spleen,  on ly  diffuse labe l l ing  was found  over  
t he  l y m p h o i d  areas:  I n  con t ras t ,  t h e  spleens of r a t s  
rece iv ing  i.p. in jec t ions  c o n t a i n e d  sca t t e r ed  loci of in t ense  
r a d i o a c t i v i t y  in  deve lop ing  t r a n s i t i o n a l  zones a n d  super-  
ficial po r t i ons  of n a s c e n t  pe r i a r t e r io l a r  l y m p h o c y t e  cuffs. 
E v e n  a f t e r  i.p. in jec t ions ,  t h e r e  was dense  label  ove r  t he  
vacuoles  of t he  mucosa l  cells. 

The  resu l t s  of t he  agg lu t in in  assays  for  an t i - f lage l l in  
a n t i b o d y  are shown  in Tab le  I I I .  On ly  r a t s  g iven  in t r a -  
i n t e s t i n a l  f lagel l in a t  5 days  of age deve loped  m e a s u r a b l e  
an t ibod ies .  One d a y  old r a t s  cha l lenged  i.p. 2 m o n t h s  a f t e r  
an t i gen  a d m i n i s t r a t i o n  deve loped  no  a n t i b o d y  w i t h i n  two 
weeks of i.p. chal lenge,  whi le  r a t s  g iven  oral  f lagel l in a t  
l a t e r  t imes  d id  h a v e  a response.  

Th i s  work  ind ica tes  t h a t  i n t r a i n t e s t i n a l  flagellin,  in  the  
doses used in these  expe r imen t s ,  can  h a v e  an  effect  on  t h e  
sys temic  i m m u n e  s y s t e m  d u r i n g  a t  leas t  t he  f i rs t  5 days  
of a r a t ' s  life, poss ib ly  to le rance  on  d a y  1 a n d  ce r t a in ly  
i m m u n i z a t ~  on  d a y  5. At  these  t imes  t h e r e  was a slow 

Table II. Mean and standard error of percent of dose of 112s in spleen, 
liver, and intestine at intervals after i.p. injection of labelled flagellin 
to rats aged 1 and 8 days 

Organ Age of animals Time after immunization (h) 
(days) 6 10 24 

Spleen 1 ND 3.7 ~ 0.45 1.7 ~ 0.17 
8 3.2 :t2 2.6 1.7 =~2 0.20 0.4 ~2 0.02 

Liver 1 ND 10.5 ~= 0.10 8.7 ~: 1.6 
8 8.0 dr 2.0 11.4 :k 1.0 2.6 • 0.80 

Intestine 1 ND 27.2 :J: 4.2 20,5 :~ 2.0 
8 12.8 j -  2.4 12.2 =k 2.5 8.9 ~2 0.80 

ND, Not done. 

Table i i i .  The mean titers of antiflagdlin antibodies as determined by 
hemagglutinatiolz of CrC1 a treated and flagellin coated sheep red 
cells 

Age given antigen Antiflagellin titer Antiflagellin titer 20 days 
per intestine after 20 days after i.p. challenge 
(days) (range) (range} 

0 0 0 

5 1:40 (4-128) 1:170 (16-256) 
10 0 1:50 (32-64) 
15 0 1:1400 (1024-2048 
20 0 1:100 (64-128) 
Adult - 1:800 (512-1024) 

Serum was obtained 20 days after administration of 25 b~g flagellin 
into the stomach. The rats were rested 2 months, then given 100 gg 
flagellin i.p., and bled again after 20 days. There were 10 animals in 
each group. 

a n d  p ro longed  u p t a k e  of r a d i o a c t i v i t y  f rom label led  
f lagel l in b y  t he  spleen, and  a t  5 days  also b y  t he  l iver  a n d  
i n t e s t i ne  w i t h  a t t a c h e d  mesen te ry ,  sugges t ing  macro-  
molecu la r  a b s o r p t i o n  a n d  t r a n s p o r t a t i o n .  A t  l a t e r  t imes ,  
w h e n  i n t r a i n t e s t i n a l  an t i gen  h a d  no m e a s u r a b l e  i m m u n o -  
logical  effect, t h e  r a d i o a c t i v i t y  f rom label led  an t igen  
decreased  in all  o rgans  f rom the  f i r s t  t i m e  s tud ied ,  
sugges t ing  m e t a b o l i s m  of d iges ted  mater ia l .  

N o t h i n g  in t h i s  work  p roves  t h a t  t h e  r a d i o a c t i v i t y  was 
necessar i ly  associa ted  w i t h  an t igen ,  a l t h o u g h  th i s  has  
been  p r o v e d  w i t h  th i s  s y s t e m  in r a t s  in j ec ted  s.c. or 
i.p. l-a, s, 9,15. I t  is k n o w n  t h a t  t he  m a j o r  p r o b l e m  associa- 
t ed  w i t h  use of i od ina ted  an t igens  in n e o n a t a l  r a t s  is 
excessive loss in process ing  of m a c r o m o l e c u l a r  ma te r i a l ,  
r a t h e r  t h a n  mis l ead ing  r e t e n t i o n  of m e t a b o l i c  b r e a k d o w n  
p r o d u c t s  of free iodide 18. 

The  mos t  s t r i k ing  o b s e r v a t i o n  f rom the  s t u d y  of t he  
a u t o r a d i o g r a p h s  was t he  associa t ion  of label  w i t h  those  
i leal mucosa l  cells wh ich  h a d  g rea t ly  en la rged  vacuoles.  
The  presence  of these  cells was  c lear ly  age- re la ted  as 
t h e y  h a d  v i rs  d i s appea red  b y  d a y  20. ' S u p r a n u c l e a r '  
vacuoles  a n d  t h e i r  role in mac romolecu l a r  a b s o r p t i o n  in 
n e o n a t a l  r a t s  has  been  descr ibed  before  l~ as has  t he  
a p p e a r a n c e  w i t h i n  these  vacuoles  of p ro t e in  in jec ted  
in to  t he  p e r i t o n e u m l L  W e  c a n n o t  d e t e r m i n e  w i t h  l igh t  
microscope  a u t o r a d i o g r a p h y  w h e t h e r  t h e  ' ho t  spo t s '  
found  in t h e  l a m i n a  p rop r i a  were due  to  re t icu lo-endo-  
the l i a l  cells or  to  an t i gen - r eac t i ve  l ymphocy t e s .  The  
absence  of such  areas  of dense  r a d i o a c t i v i t y  in  t h e  l y m p h  
nodes  a n d  spleen of n e o n a t a l  r a t s  rece iv ing  an t i gen  v ia  
t he  in t e s t ine  m a y  be due  on ly  to t he  smal le r  a m o u n t  of 
an t i gen  r each ing  those  o rgans  t h a n  in  r a t s  rece iv ing  la- 
belled an t i gen  in t r ape r i tonea l ly .  

Th i s  work  p roves  t h a t  mac romolecu l a r  an t igens  can  be 
abso rbed  a n d  cause  a sys temic  r e a c t i v i t y  in  rats .  I t  has  
been  proposed  t h a t  u n d e r  usual  c i r cums tances  sec re to ry  
IgA an t ibod ie s  b lock  a b s o r p t i o n  of i n t e s t i na l  an t igens  
and  t h u s  p r e v e n t  sys t emic  a n t i b o d y  response  *s. I f  our  
resul t s  are due to a n  absence  of an t i - f lage l l in  an t ibod ie s  
b y  5 days  of age, i t  becomes  necessa ry  to exp la in  s p o n t a n -  
eous a p p e a r a n c e  of such  an t ibod ie s  before  10 days  of age. 
An  a l t e r n a t i v e  e x p l a n a t i o n  m i g h t  lie in  t h e  func t ion  of t he  
un ique ly  v a c u o l a t e d  cells in  t h e  i leal m u e o s a  of t he  neo-  
n a t a l  rats ,  cells wh ich  a p p e a r  to  gain se lec t iv i ty  in  absorp-  
t ion  f rom di f fe rent  p ro te ins  a t  d i f fe rent  ages 1~. 

Zusammen/assung. Nachweis ,  dass  i n t e s t i na l  appl i -  
z ier tes  1125 m a r k i e r t e s  Salmonella Flagel l in  in  R a t t e n ,  bis 
zum Al te r  yon5  Tagen,  an t i gen  wirkt .  Die A u f n a h m e  des 
Flagel l ins  im I l eum erfolgt  f iber vakuol~tre Zellen der  
Mucosa.  

S. KosI~I~IES lo a n d  J. J .  MILLER I I I  =0 

The Children's Hospital at Stan/ord, 
Department o/Pediatrics, Stan/ord University School o/ 
2Vfedicine, Stan/ord (California, USA ), 
12 February 1973 

I~ j .  j .  MILLER III, and G. J. V. NOSSAL, J. exp. Med. 720, 1075 
(1964). 

is j .  MITCHELL, Aust. J. exp. Biol. med. Sei. 4d, 225 (1966). 
17 j .  S. Hvno~r Histochemie 26, 19 (1971). 
is R. H. BUCKLEY and S. C. DE~s, New Engl. J. Med. 281,465 (1969). 
la Present address. Department of Serology and Bacteriology, Haart- 

maninkatu 3, University of Helsinki, SF-00250 Helsinki (Finland). 
2o Supported by grants from the U.S.P.H.S., No. AI-08490, and 

John A. Hartford Foundation. 


