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Natural Lymphocytic Rosettes in Non-Operated, 

This pape r  compares  t he  level of spon taneous  1 or 
na tura l  rose t te - fo rming  cells (RFC) in the  t hymus ,  bursa  
of Fabricius,  spleen and  bone marrow,  and  the  effect  of 
neona ta l  bu r sec tomy  and t h y m e c t o m y  Oil tile fo rmat ion  
of na tura l  l ymphocy t i c  and non !ymphocy t i c  roset tes  in 
the  chicken. 

Methods, Non-opera ted ,  and neona ta l ly  bursec tomized  
and t h y m e c t o m i z e d  Whi t e  Rock chickens,  which d id  no t  
exper ience immuniza t ion  wi th  guinea-pig red blood cells 
(GPRBC), were used in the  expe r imen t  a t  8 weeks old. 
The comple teness  of bu r sec tomy  and t h y m e c t o m y  was 
control led grossly and histologically.  In  addi t ion,  serial 
sect ions of the  t hy ro id  region of t t l ymec tomized  birds  
were inspec ted  for tile presence  of ex t ra  t h y m i c  lobes. 
Bursaless  chickens were no t  t r ea t ed  wi th  cyc lophospha-  
mide,  since the  p re l imina ry  s tudy  showed t h a t  th is  
cy to tox ic  agent  affects  also t h y m u s - d e p e n d e n t  (T) 
lymphocy tes .  Ceils capable  of forming  rose t tes  wi th  
G P R B C  were de tec ted  in the  t hymus ,  bursa,  spleen and  
femoral  marrow.  For  th is  purpose,  5 •  ~ viable  ceils 
were suspended  in HANKS' solut ion and  mixed  wi th  
5 • 107 GPRBC.  The mix tu re  was cent r i fuged (500 •  for 
15 rain) and  incuba ted  for 30 min at  4~ The cells were 
t hen  gen t ly  resuspended  and  rose t tes  were counted  in a 
haem0cy tome te r .  Cells sur rounded  by  5 or more  GPRI3C 
were considered as RFC. Tile monolayer  smears  ob ta ined  
by  cen t r i fuga t ion  (Shandon  microcentr i fuge)  of RFC- 
conta in ing  samples  d i rec t ly  onto  slides were s ta ined wi th  
May-Gruenwald  and  Giemsa, and  the  morpho logy  of 
R F C  def ined 2. A goat  an t i -ch icken  Ig se rum previously  
absorbed  witt l  chicken and guinea-pig e ry th rocy tes  was 
used for the  inh ib i t ion  of rose t te  format ion.  2.5 • 106 
thymus ,  bursa,  spleen or mar row cells in 0.5 ml  of 
Hanks '  solut ion were mixed  wi th  0.1 ml of an t i - Ig  or 
normal  absorbed  goat  serum, and  incuba ted  for 30 min  
a t  20 ~ The tes t  cells were then  washed  twice before the  
addi t ion  of GPRBC.  Natura l  haemagglu t in ins  agains t  

Thymectomized and Bursectomized Chickens 

G P R B C  in the  sera of chickens were de t e rmined  by  
means  of a mic rohaemagg lu t ina t ion  react ion before and 
af ter  t r e a t m e n t  of sera w i th  2-mercaptoe thanol .  S tuden t ' s  
t - test  was employed  for s ta t is t ica l  analysis.  

Results. The mean  t i t e r  (log 2 4- SE) of na tu ra l  ant i -  
G P R B C  agglut inin  of IgM type  in 12 non-opera ted  
chickens was 3.08 • 0.44. The level of na tura l  an t i b ody  
dras t ica l ly  decreased in 10 neona ta l ly  bursec tomized  
(0.50 4- 0.97), bu t  not  in 18 t h y m e c t o m i z e d  birds 
(2.83 4- 0.97). Cytomorphologica l  analysis  of R F C  
revealed t h a t  the  great  ma j o r i t y  of R F C  was of the  
l ymphocy t i c  class, and  t h a t  the  n u m b e r  of those  R F C  
was s ignif icant ly  h igher  in the  spleen and bone mar row 
than  in the  bursa  and  t h y m u s  (Table). G P R B C  clustered 
a round  granulocytes  were regular ly  seen in all p repa-  
ra t ions  of the  spleen and bone marrow.  The la t t e r  
con ta ined  also roset tes  composed  of chicken e ry th rob las t s  
and  GPRBC.  

There  was a marked  decrease in t he  n u m b e r  of lym-  
phocy t ic  rose t tes  in the  spleen and mar row of b o t h  
bursec tomized  and  t h y m e c t o m i z e d  chickens, and  in the  
t h y m u s  and  bursa  of bursaless  and  thymusless  birds  
respect ively.  On the  o ther  hand,  ne i ther  bu r sec tomy  nor  
t h y m e c t o m y  inf luenced the  popu la t ion  of non lym-  
phocy t ic  rosettes.  

Complete  inh ib i t ion  of rose t t ing  reac t ion  was con- 
s i s ten t ly  ob ta ined  by  incuba t ion  of bursal  and t h y mic  
cells wi th  an t i - Ig  sermn.  This inhib i t ion  failed, however,  
when  an t i - Ig  serum absorbed  wi th  chicken Ig was used 
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Effect of bursecfomy and thymectomy on naturally occurring RFC, and inhibition of rosette formation with goat anti-chicken Ig sermn 

Source Treatment ~ No. of RFC per 10 ~ cells (Mean 4- SE) Percentage of inhibition 
of cells Total Type of RFC with anti-Ig 

number Lymphocytic Granulocytic Erythroblastic (range and mean) 

Spleen None 2650 -4- 351 2547 i 246 103 i 18 0 78-98 
(96,1) (3.9) -- 88.1 

Bx 846 + 183 b 778 4- 165 ~ 68 i 19 0 20-97 
(92.0) (8.0) -- 60.2 

Tx 1011 4- 169 ~ 939 :L 168 b 72 • 23 0 50 92 
(92.9) (7.1) -- 85.7 

Bone marrow None 3350 i 318 1963 • 165 945 ~- 97 442 • 39 50 72 
(58.6) (28.2) (13.2) 64.1 

Bx 2235 4- 325 1031 4- 216 b 831 4- 184 373 4- 106 34-88 
(46.2) (37.1) (16.7) 65.4 

Tx 1890 • 190 b 967 4- 103 b 644 • 158 279 4- 87 29-85 
(51.11 (34.1) (14.8) 80.8 

Bursa None 320 4- 77 318 4- 87 2 4- 0.4 0 -- 
(99.4) (0.6) -- 100 

Tx 1114- 48 b 1084- 31 b 34- 0.9 0 -- 
(97.1) (2.9) -- 100 

Thymus None 50 i 10 49 • 15 1 • 0.6 0 -- 
(97.9) (2.1) -- 100 

Bx 0 b 0 ~ 0 0 N.D. 

No. of chickens : 12 nonoperated (None), 10 bursectomized (Bx) and 18 thymectomized (Tx). b Statistically significant difference (p < 0.05). 
Mean percentage of RFC in parenthesis. 
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in t he  react ion,  t h u s  i n d i c a t i n g  t h a t  the  b lockade  of 
rose t t e  f o r m a t i o n  was due to  a specific a n t i - I g  c o m p o n e n t  
of t he  an t i s e rum.  T he  i n h i b i t i o n  was less effect ive in t he  
case of spleen a n d  bone  mar row.  

Discussion.  I n  t he  chicken,  t he  a p p e a r a n c e  of R F C  is 
cons idered  a b u r s a - d e p e n d e n t  p h e n o m e n o n  s. However ,  
t he  mos t  i n t e r e s t i ng  f ind ing  of t h i s  s t u d y  is the  s t r i k ing  
decrease  in t he  n u m b e r  of l y m p h o c y t i c  tZFC in t h e  bursa ,  
spleen a n d  bone  m a r r o w  of t h y m e c t o m i z e d  b i rds  t h u s  
sugges t ing  t he  ex is tence  of a t h y m u s - d e p e n d e n t  RFC.  
The  T rose t t es  4, a nd  2 p o p u l a t i o n s  of t h y m u s - d e r i v e d  
RFC,  1 of t h e m  be ing  in f luenced  b y  t h y m e c t o m y  5, h a v e  
been  descr ibed  in mice. R o s e t t e  f o r m a t i o n  b y  T ceils was 
also i n h i b i t e d  b y  a n t i - I g  reagent% The  i n v o l v e m e n t  of 
t he  ch i cken  t h y m u s  in t he  f o r m a t i o n  of rose t t es  can  be 
exp la ined  ill a t  leas t  2 ways.  The  f i rs t  poss ib i l i ty  is t h a n  
T cells i n t e r a c t  w i t h  b u r s a - d e p e n d e n t  cells (Bu cells) i t  
rose t t e  r eac t ions  so t h a t  T cells exer t  a he lper  f unc t i on  
whereas  Bu cells e s t ab l i sh  a more  s u b s t a n t i a l  c o n t a c t  
w i t h  e r y t h r o c y t e s L  The  second a s s u m p t i o n  is t h a t  T 
cells are t h e m s e l v e s  capab le  of f o r m i ng  roset tes ,  a n d  th i s  
is p r o b a b l y  the  case w i t h  l y m p h o c y t i c  rose t t es  in bursa less  
birds .  B o t h  exp lana t ions ,  of course, concern  R F C  in non-  
i m m u n i z e d  chickens,  a n d  one m a y  expec t  a s o m e w h a t  
d i f fe ren t  s i t u a t i o n  in b i rds  i m m u n i z e d  w i t h  G P R B C .  

A l t h o u g h  i t  has  been  s t a t e d  t h a t  n a t u r a l  R F C  con- 
s t i t u t e  p rogen i to r s  of a n t i b o d y - p r o d u c i n g  cells s, t h e  
i m m u n e  n a t u r e  of those  rose t tes  is sti l l  unclear .  As has  
been  proposed  for n a t u r a l  h a e m a g g l u t i n i n s  a n d  haemo-  
lys ins  9, t h e  n a t u r a l  R F C  m a y  also ar ise  f rom p rev ious  
con t ac t s  of the  a n i m a l  w i t h  c ross - reac t ing  an t igens ,  or 
t h e i r  a p p e a r a n c e  is u n d e r  genet ic  control .  

Ig  recep tors  h a v e  been  d e m o n s t r a t e d  on  the  surface  of 
ch i cken  Bu  cells s,~~ However ,  t he  ex is tence  of Ig 
recep tors  on m a m m a l i a n  and  a v i a n  T cells is t he  sub jec t  
of d i v e r g e n t  views, since b o t h  the  presenceS, n and  t he  
absence  ~2 of Ig recep tors  h a v e  been  repor ted .  A l t h o u g h  
our  resu l t s  f a v o u r  t he  fo rmer  view, i t  s t i l l  r em a i ns  to  be 
seen w h e t h e r  n a t u r a l  l y m p h o c y t i c  rose t t es  in t he  ch icken  
are a n  express ion  of Ig- l ike  recep tors  on  lymphocytes~S 
or a special  class of 'phys io logica l '  rose t t es  s imi la r  to  
those  wh ich  h u m a n  T cells fo rm w i t h  sheep e ry th ro -  
cytes  14. 

The  poss ib i l i ty  t h a t  T rose t t es  m a y  be  fo rmed  'pasi-  
ve ly '  v ia  a cy tophi l i c  a n t i b o d y  e l abo ra t ed  b y  Bu  cells 15 
seems unl ike ly  since t he re  was a clear  di f ference b e t w e e n  
spleen,  m a r r o w  a n d  t h y m u s  l y m p h o c y t e s  of bursec to -  
mized  b i rds  w i t h  respec t  to  t h e i r  ab i l i ty  to  p roduce  
roset tes .  F ina l ly ,  t h e  f o r m a t i o n  of rose t t es  b y  g ranu-  
loc,ytes a n d  e r y t h r o b l a s t s  r ema ins  a n  e v e n t  wh ich  can  be  
t r e a t e d  as a phys ico-chemica l ,  a physiological ,  a devel-  
o p m e n t a l  or a n  immuno log i ca l  p h e n o m e n o n .  

Rdsumd. On d 6 m o n t r e  la pr6sence des l y m p h o c y t e s  
capab les  de faire des rose t t es  spon tan6es  ou na tu re l l e s  
avec  les globules rouges de cobaye,  darts le t h y m u s ,  la 
bourse  de Fabr ic ius ,  la r a t e  et  dans  la moel le  osseuse des 
poule t s  non- immunis6s ,  gg6s de 8 semaines .  Les effets de 
la bou r sec tomie  et  de la t h y m e c t o m i e  n6ona t a l e  chez le 
poa le t ,  sugg~rent  l ' ex is tence  de 2 p o p u l a t i o n s  de l ympho-  
cytes  capab les  de faire des roset tes ,  d o n t  l ' une  t h y m o -  
d6penden te  et  l ' a u t r e  d 6 p e n d a n t  de la bourse.  
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The Location of Soluble Antigen in the Spleen of 

The p a t t e r n  of a n t i gen  loca l iza t ion  in t he  spleen has  
been  t r aced  in r a t s  1, Bufo  mar inus  ~ a n d  mice  s us ing  
f lagel lar  an t igens  or aggrega ted  h u m a n  y-globul in  (HGG).  
I t  is k n o w n  f rom prev ious  s tud ies  b y  MORTON and  MAX- 
NING 4 us ing  a f luorescence t e c h n i q u e  to  de t ec t  an t igen ,  
t h a t  X e n o p u s  laevis - a n  a n i m a l  l ack ing  in l y m p h  nodes  - 
can  t r a p  a n t i g e n  in i t s  spleen.  T h e y  found  t h a t  3 weeks 
a f te r  i n j ec t i ng  H G G  in a d j u v a n t ,  t h e  f luorescent  p i c tu re  
was d i m i n i s h e d  or a b s e n t  in t h y m e c t o m i z e d  toadle ts .  In  
th i s  repor t ,  t h e  loca t ion  of a n t i g e n  in spleens f rom i n t a c t  
a n d  t h y m e c t o n l i z e d  X e n o p u s  i n j ec ted  w i t h  I-tGG in 
sal ine was i n v e s t i g a t e d  a t  va r ious  t i m e  in t e rva l s  a f t e r  
in jec t ion .  The  a n t i g e n  was t r aced  us ing  a f luorescein  
labe l led  a n t i s e r u m  to HGG.  

Mater ials  and methods. The  e x p e r i m e n t a l  a n i m a l s  
(weighing a p p r o x i m a t e l y  8 g a n d  m a i n t a i n e d  a t  20~ 
cons is ted  of 56 in tac t ,  10 t h y m e c t o m i z e d  a n d  7 sham-  
t h y m e c t o m i z e d  toadle ts .  Fo r  de ta i l s  of t he  t h y m e c t o m y  
o p e r a t i o n  a t  l a rva l  s tage 48 of NIEIJWKOOP a n d  FABER 5 
see HORTON a n d  ]V[ANNING 4. A s t a n d a r d  so lu t ion  of 5 m g  
of H G G  (Kabi ,  S tockholm)  in 1 ml  of 0 .85% sal ine was 

Xenopus laevis 

p r e p a r e d  a n d  in jec ted  in va r ious  vo lumes  v ia  the  dorsa l  
l y m p h  sac so t h a t  toads  received 0.1, 0.15, 0.6 or 1.5 m g  
H G G  in 1 in ject ion.  28 con t ro l  an ima l s  rece ived  sal ine 
only. Toads  were sacr i f iced a t  1, 6, 12 and  24 h, t h e n  da i ly  
for 1 week t h e n  eve ry  2 weeks for 10 weeks a f t e r  in jec t ion .  
The  spleen was removed ,  qu ick- f rozen  in l iqu id  n i t r o g e n  
and  sect ioned a t  10 ~ m  on a c ryos ta t .  The  i m m u n o f l u o -  
rescen t  t e c h n i q u e  for t he  de t ec t i on  of an t i gen  ~ was app l ied  
to  t he  spleen sections.  Serum, f rom toads  ki l led 8 or  10 
weeks a f te r  rece iv ing  0.6 or 1.5 m g  H G G  was t e s t e d  for 
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