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Morphological Changes in the Rabbit Appendix Following Thymic Transplants 1 

The r abb i t  append ix  has  a t t r a c t e d  the  a t t e n t i o n  of 
inves t iga to rs  in recen t  years  because  i t  is his tological ly 
similar  to  t he  t h y m u s  bu t  func t iona l ly  analogous  to  t he  
bursa  of Fabr ic ius  ~,3. The morphogenes i s  of t he  a p p e n d i x  
is also unusua l  because  i t  differs  f rom o the r  in te rs t i t i a l  
l y m p h o i d  t issue 4. B o t h  neona t a l  a p p e n d e c t o m y  and  t h y m -  
e c t o m y  are necessary  to  r ende r  t he  r abb i t  re la t ive ly  
unrespons ive  to  bovine  y-globulin,  b u t  e i ther  p rocedure  
will s ignif icant ly  reduce  i ts  a n t i b o d y  response  6. 

Response  to  ant igens ,  w h e t h e r  soluble, pa r t i cu la te  or 
t r ansp l an t ed ,  has  no t  been  found  in t h y m i c  tissue, poss ib ly  
because  of i ts  'b lood barr ier ' .  However ,  reac t ive  changes  
in t h e  a p p e n d i x  h a v e  no t  been  s tudied .  This  r epo r t  de-  
scr ibes t h e  f ind ing  of re t icular  cells in t h e  a p p e n d i x  of 
r abb i t s  t h a t  have  received t r a n s p l a n t s  of homologous  
t h y m i c  tissue. 

A p p r o x i m a t e l y  0.5 cm 3 of f resh homologous  t h y m i c  
t issue was  t r a n s p l a n t e d  b e n e a t h  the  k idney  capsule of 
adu l t  New Zealand  rabbi ts .  One donor  was  used per  
recipient ,  and  the  an imals  were  sacrif iced 4, 24, 48, 72 and  
96 h a n d  7 days  a f te r  t he  procedure .  Fo r  compar i son ,  
t issues were ob t a ined  f rom the  donor  and  s h a m - o p e r a t e d  
rabbi ts ,  and  f rom animals  t h a t  had  received an  i.v. dose 
of 10 rag, 7S h u m a n  y-globulin.  The l ympho id  t issue in 
each  an imal  was  s tud ied  histologically.  A to ta l  of 106 
animals  was used for the  s tudy ,  and  2 sect ions  were  
p r epa red  f rom each append ix .  Re t icu la r  cell coun t s  in a 
0.0784 m m  ~ area  were  m a d e  a t  r a n d o m  in t h e  cort ico-  

medu l l a ry  region of t he  deve loped  follicle a t  t he  luminal  
end.  Analyses  of t he  coun t s  were  expressed  in t e r m s  of 
t he  S t u d e n t  t- test ,  and  visual  eva lua t ions  of the  n u m b e r  
and  conf luency  of re t icular  cells were t abu la t ed .  

The  a p p e n d i x  of t h e  adu l t  r ab b i t  is a l y mp h o i d  s t ruc tu re  
composed  of closely packed  mononuc l ea r  cells s epa ra t ed  
by  connec t ive  t issue sep ta  con ta in ing  blood vessels a n d  
lymphat ics .  The luminal  por t ion  is d o m e - s h a p e d  a n d  
covered  wi th  modif ied  in tes t ina l  ep i the l ium composed  of 
one to  several  layers  of cuboidal  cells. A no rma l  cont ro l  
sect ion of th is  po r t i on  is i l lus t ra ted  in F igure  1. The  
l y m p h o c y t e  is t he  p r e d o m i n a n t  cell, b u t  s ca t t e r ed  ret ic-  
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Fig. 1. This section through the apical portion of a normal rabbit 
appendix illustrated its lymphoid composition. The luminal surface 
is covered by modified cuboidal epithelium, which is continuous with 
the intestinal epithelium. At the lower left, adjacent to medulla 
(not shown), are several large, pale reticular cells. Hematoxylin and 
eosin, x 210. 

Fig. 2. Several aggregates of the large, pale reticular cells can be 
seen in this field of the appendix from an animal that had received a 
homologous thymic transplant 96 h previously. Note the septum 
separating 2 confluent areas in the upper portion of the photo- 
mierograph. Hematoxylin and eosin, × 155. 
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u lum cells can  be  seen. In  t he  subserosal  por t ion ,  a co r t ex  
and  medul la  are more  d is t inc t ,  a n d  numerous  cort ico-  
medu l l a ry  ceils can  be ident if ied.  I t  is th is  basi lar  por t ion  
t h a t  closely resembles  the  t hymus ,  pa r t i cu la r ly  when  it 
appea r s  to  be s epa ra t ed  f rom the  dome.  

S t r ik ing  changes  were  found  in t h e  his tological  appear -  
ance  of append ices  f rom rabb i t s  i m p l a n t e d  wi th  homo-  
logous t h y m i c  t issue.  The  reac t ion  was  cha rac te r i zed  by  
a progress ive  increase in t he  re t icu lar  cells. The earl iest  

Arithmetic and visual grading of reticular cell changes 

Time No. of Mean of p 
in h sections cell count 

Reaction severity 

Cell No. Confluency 

Control 56 13.8 - + 

Transplant 

4 12 13.8 + 
24 12 1 9 . 9  <0.001 ++ 
48 12 3 3 . 4  <0.001 +++ 
72 12 3 6 . 9  <0.001 ++++ 
96 12 3 6 . 2  <0.001 ++*+ 

188 12 19 .7  <0.001 + 

~-Globulin 

4 12 13.9 >0 .9  + 
24 12 1 8 . 4  <0.001 ++ 
48 12 1 8 . 9  <0.001 ++ 
72 12 16.0 <0.1 ++ 
96 12 21.4 <0.001 + 

188 12 13.3 <0.7  + 

Sham 12 13.3 <0.9  + 

+++  

+++++  

The counts were made in a standard area oI 0.0784 mm ~, 
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Fig. 3. This histogram illustrates the cell counts/unit area (vertical 
axis) for specimens at each time interval (horizontal axis). The open 
bars represent the values for transplanted animals, and the cross- 
hatched area, those from animals that had received 7S human 
7-globulin. C L, confidence level of 3 standard deviations. 

changes  were  a p p a r e n t  4 h following surgical  t r ansp lan -  
ta t ion ,  and  is lands of these  cells were  n o t e d  by  48 h. The  
m o s t  ma rk ed  changes,  b o t h  in re t icular  cell n u m b e r s  and  
conf luency,  were seen a t  96 h (Figure 2). By  the  s ev en t h  
d a y  the  his tological  a p p e a r a n c e  of the  a p p e n d i x  approx i -  
m a t e d  t h a t  seen in t h e  donor  animals .  The  reac t ive  
re t icular  cells were  diffusely s ca t t e r ed  t h r o u g h o u t  t he  
dome,  b u t  in t he  basi lar  por t ion,  which  has  a t h y m i c  
a rch i tec ture ,  t he  re t icular  cells were f r equen t ly  aggrega ted  
along the  sep ta  and  cor t i co -medul la ry  zone. The nuclei  of 
the  re t icu lar  cells became  more  vesicular ,  t h e  a rea  of t h e  
c y t o p l a s m  was  reduced,  a n d  mi toses  were  f r e q u e n t l y  
no ted .  There  was  no evidence  of a g r anu loma tous  reac- 
t ion,  g ian t  cell format ion ,  or an  increase in t he  n u m b e r  
of p l a s ma  cells. Likewise,  th rombos i s ,  necrosis  and  poly-  
m o r p h o n u c l e a r  cells, were no t  seen. 

Cell coun t s  conf i rmed  the  his tological  f indings,  and  
analys is  d e m o n s t r a t e d  a s ta t i s t ica l ly  s ignif icant ,  progres-  
sive increase in re t icu lar  cells (Table). The  an imals  in jec ted  
wi th  7S ~-globulin showed a less ma rk ed  increase in cell 
number ,  and  the  p values  r anged  f rom 0.9-0.001. The 
s h a m - o p e r a t e d  an imals  showed a p value of > 0.9. 
F igure  3 is a h i s t og ram of t he  cell coun t s  f rom t h e  t r ans -  
p l an t ed  and  7-globul in- in jec ted  groups.  

Histological  examina t i on  of t he  t r a n s p l a n t  s i te  showed  
the  progressive changes  in graf t  re ject ion.  

The mos t  conspicuous  c o m p o n e n t  of th is  histologic 
reac t ion  was the  large re t icular  cell w i th  fa in t  s ta in ing,  
eosinophil ic  cy top l a sm a n d  a re la t ive ly  vesicular  nucleus.  
S o m e w h a t  s imilar  morphologic  changes  h a v e  been  n o t e d  
on occasion in r a n d o m  sect ions  of r abb i t s  au tops ied  in 
th is  l abora tory ,  bu t  t he  re t icular  cells were neve r  so 
numerous ,  nor  d id  t h e y  occur  in aggregates .  Fo r  th is  
reason a large n u m b e r  of cont ro l  an imals  was  used  for 
compar i son ,  inc luding sect ions  f rom all donor  animals .  

The  reac t ion  is a p p a r e n t l y  non-specif ic  because  it was  
also seen in several  of the  ~-globul in- in jec ted  animals .  
Whi le  the  re t icular  cell coun t s  in these  sect ions  exceeded  
the  f irs t  s t a n d a r d  dev ia t ion  of cont ro l  values,  the  react ion 
was  n o t  comparab l e  in i n t ens i ty  to  t h a t  in t he  t r a n s p l a n t e d  
animals ,  a l t hough  the  coun t s  were  s ta t i s t ica l ly  s ignif icant  
( <  0.001) a t  3 of t he  6 t ime  intervals .  

The  origin of t he  increased n u m b e r  of re t icular  cells is 
unknown.  The t ime  of the i r  appea rance  does no t  p rec lude  
local prol i fera t ion  or t r a n s f o r m a t i o n  f rom an o t h e r  cell 
type ,  a n d  t h e  f r eq u en t  mi toses  sugges t  a con t r ibu t ion ,  a t  
least,  b y  the  former .  The  reac t ion  is evanescent ,  a n d  t h e  
fa te  of t he  re t icular  cells is unknown.  By the  s e v e n t h  day ,  
the  sec t ions  f rom t r a n s p l a n t e d  animals  could no t  be 
d i s t inguished  wi th  ce r t a in ty  f rom those  f rom the  cont ro l  
groups.  This  reac t ion  in t he  a p p e n d i x  a p p e a r s  t o  be 
unique,  a n d  t h e  model  should  be useful in s t u d y i n g  the  
reac t ion  to  a va r i e ty  of ant igens.  

Zusammen/assung. Es  wird  nach  T r a n s p l a n t a t i o n  von 
homologem T h y m u s g e w e b e  in den  B l i n d d a r m  beim 
K a n i n c h e n  eine Pro l i fe ra t ion  des  retikul~iren Gewebes  er- 
zeugt,  was der  Reak t i o n  auf  Gammag lobu l in  sehr  Ahnlich 
ist. 
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