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L y m p h o e p i t h e l i a l  G lands  in the In tes t ines  and 
aculeatus) 

R ecen t  s tudies  have  led to the  proposal  t h a t  the  
l ympho id  s t em cell popu la t ion  di f ferent ia tes  along 2 
d i s t inc t  lines. L y m p h o i d  ceils d i f ferent ia t ing  in t he  
t h y m u s  are responsible  for t he  expression of cellular 
imm une  mechan i sms  such as those  involved in al lograft  
rejection,  and are bel ieved to popula te  ' t h y m i e - d e p e n d e n t  
areas '  in per iphera l  l ympho id  t issues as found in t he  
spleen and l y m p h  nodes  1,2. On the  o ther  hand,  l ympho id  
cells d i f fe ren t ia t ing  in the  bursa  of Fabr ic ius  in chickens,  
or in possible bursal  homologues  in mammals ,  are bel ieved 
to develop the  po ten t i a l  for express ing humora l  immuni ty ,  
and  the i r  subsequen t  popu la t ion  of special 'bursal-  
d e p e n d e n t '  areas in per iphera l  lymphoid  t issues is con- 
sidered to  give rise to  cells capable  of specific an t i b o d y  
p roduc t ion  3-5. 

The search in m a m m a l s  for a homologue of the  bursa  
of Fabr ic ius  has led to  t he  suggest ion t h a t  subepi thel ia l  
lymphoid  aggregat ions  of t he  a l imen ta ry  canal, for 
example  in t he  r abb i t  5-s, r epresen t  sites where  l ymp h o i d  
cells undergo  a d i f ferent ia t ion  which is appropr ia te  for 
the  express ion of humora l  immuni ty .  DIENER and  EALEY 9 
followed one obvious  line of research in s tudy ing  the  
i m m u n e  sys t em of monot remes ,  the  pr imi t ive  m a m m a l s  
represen ted  by  the  ech idna  (Tachyglossus avuleatus) and  

Cloaca  of the  A u s t r a l i a n  E c h i d n a  (Tachyglossus 

the  p l a typus  (Ornithorhynchus paradoxus), bu t  concluded 
t h a t  there  was no reason to  suggest  any homology  be tween  
the  ap p en d i x  of t he  echidna  and  the  bursa  of Fabricius.  

Dur ing  the  course of fu r the r  s tudies  on the  a l imen ta ry  
canal  of adul t  echidnas  of u n d e t e r m i n e d  age, l y mp ho id  
aggregat ions  w i th  a highly unusual  appearance  were seen 
in the  submucous  layer  o f ~ h e  ileum, large in tes t ine  and  
cloaca. 

One of the  in tes t ina l  or cloacal glands overlying each 
submucosa l  l ympho id  aggregat ion  was widened  and  
unusual ly  e longated  and  ex t en d ed  ver t ica l ly  t h rough  the  
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Fig. 1. Appendix showing unusually elongated intestinal glands 
projecting into submucosal lymphoid nodules (L) to form lympho- 
epithelial glands. Darkly stained goblet cells can be seen in the 
epithelium. (Toluidine blue stain: • 150.) 

Fig. 2. Lymphoid nodules in the submucous layer (S) of the terminal 
colon. Each nodule is invaded by an elongated intestinal gland which 
gives rise to diverticula radiating to the periphery of the nodule. 
(Toluidine blue stain: x 150.) 
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muscular is  mucosae  into the  sub jacen t  l ympho id  t issue;  
here  i t  b ranched  to form as m a n y  as 15 diver t icula  which  
r ad i a t ed  towards  the  pe r iphe ry  of the  nodule  (Figures 1 
and  2). Bo th  the  e longated  glands and  the  d iver t icula  
arising f rom t h e m  were l ined by  ep i the l ium similar  to 
t h a t  found elsewhere in the  mucous  membrane .  I t  is 
sugges ted  t h a t  an appropr i a t e  t e rm of reference for the  
submucosa l  l y m p h  nodule  and the  associa ted ep i the l ium 
invad ing  it is lymphoepi the l ia l  gland. 

In  the  append ix  lymphoepi the l ia l  g lands  were seen 
t h roughou t  the  submucous  layer. In  t he  ileum, and  also 
in the  colon, t h e y  formed aggregat ions  which  macro-  
scopically resembled  the  Peyer ' s  pa t ches  found only  in 
the  i leum of mos t  o ther  mammals .  In  the  cloaca, the  
lymphoepi the l ia l  glands were less numerous  and more  
discrete.  

The lymphoepi the l ia l  glands of t he  echidna,  ranging  
in d i s t r ibu t ion  f rom the  i leum to the  cloaca, were str ik-  
ingly similar to the  more  discrete  aggregat ions  of lym- 
phoid  t issue and glands found in the  bursa  of Fabr ic ius  
in t he  chicken. The possibi l i ty  tha t ,  collectively, t h e y  
are the  homologue of the  bursa  requires  fu r ther  inves-  

t iga t ion  in young  animals.  The lymphoepi the l ia l  glands of 
t he  adul t  ech idna  conta in  cort ical  and  medu l l a ry  lympho id  
areas b u t  never the less  are clearly involved in i m m u n o -  
globulin p roduc t ion  for t h e y  also con ta in  p lasma  cells and  
the i r  precursors .  F r o m  the  p re sen t  f indings  it would seem 
appropr i a t e  t h a t  fu r ther  a t t e m p t s  to  iden t i fy  bursal  homo-  
logues in the  gut  of more  h ighly  evolved  m a m m a l s  should  
include an examina t ion  of submucosa l  lymphoid  aggrega- 
t ions  for the  presence  of invad ing  in tes t ina l  g lands  or the i r  
r emnan t s ,  no t  only in t he  smal l  in tes t ine  and ap p end ix  
bu t  also in the  large intes t ine .  

Zusammen/assung. In  D a r m  und  Kloake  von E ch idna  
(Tachyglossus aculeatus) w u rd en  besondere  Lymphdr t i s en  
festgestel l t ,  die Paral lelen mi t  der  Vogel-Bursa  Fabrici i  
zeigen. 
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Simian Virus 40 Infection of Uninoculated African Green Monkeys (Cercopithecus aethiops) Revealed 
by Repeated Cell Passages  

Demons t r a t i on  of Simian papovav i rus  (SV40) con tami-  
na t ion  of un inocula ted  Rhesus  cultures 1 posed the  serious 
p rob lem of i n a d v e r t e n t  infect ion of h u m a n s  by  con tami-  
na t ed  vaccines 2,3. This became par t icu lar ly  acute  when  
SV40 was shown to produce  f ibrosarcomas  in hams t e r s  4,5, 
and t h a t  infected h u m a n  diploid cells had  the  same t u m o r  
an t igen  found in sa rcoma-bear ing  hamsters% Inves t iga-  
t ions  indica t ing  t h a t  Afr ican green monkeys  (AGM) were 
infected only by  con tac t  wi th  Rhesus  resul ted in the  
subs t i tu t ion  of African for Asiatic species 1,7,s. Moni tor ing 
AGM cells for l a ten t  SV~0 infect ion has emphas ized  
serologic screening along wi th  examina t ions  of p r i ma ry  
mono]ayers  for typ ica l  SV40 cy topa tho logy  9,10. Our exper-  
imen t s  repor ted  here involved rapid passages  of p resumed  
uninfec ted  AGM kidney  cultures.  Ev idence  of SV40 virus 
was found in all specimens,  including those  ini t ial ly 
nega t ive  monolayers  ob ta ined  f rom serologically negat ive  
monkeys .  14 monkeys  (Cercopithecus aethiops) were 
s tudied  over a per iod of abou t  1 year  All p r ima ry  sus- 
pensions  were received f rom the  same cell cul ture sup- 
plier  and subcu l t iva ted  in 6 oz di lut ion bot t les  and  on 
25 • 75 m m  slides inser ted  in Le igh ton - type  tubes.  Ant i -  
SV~0 serum was never  incorpora ted  in the  growth media.  
Bot t le  and tube  cul tures were grown in 10% calf se rum 
in Eagles  MEM (GIBCO) wi th  convent iona l  ant ibiot ics .  
The bo t t l e  cul tures were passaged every  3 days  using 
1 • l0  s cel l /bot t le  inocula dur ing the  earlier and more  
p roduc t ive  passages.  The slide cul tures were seeded wi th  
the  same inoeulum and  received exac t ly  the  same t rea t -  
m e n t  in order  to moni to r  each bot t le  cul ture for viral  
cy topa tho logy  and  analysis  for SVa0 t u m o r  and  viral  
an t igen  by  immunof luorescence .  T u m o r  an t igen  was 
de tec ted  by  the  direct  me thod  wi th  h a m s t e r  f luorescein 
labeled t u m o r  an t i - se rum (Flow)n.  The indirec t  m e t h o d  
for viral  p ro te in  employed  calf anti-SV40 serum and 
r abb i t  f luorescein labeled an t i -bovine  globulin (BBL). 
P repa ra t ion  of slides and  processing of the  an t i -bov ine  
conjuga te  were carried out  as previously  repor ted  12,13. 

Serum was ob ta ined  f rom 7 monkeys  a t  the  impor t e r  
2-5 days  pr ior  to  s h i p m e n t  to  the  cell cul ture supp]ier. 
SV40 an t i b o d y  levels were measured  wi th  anti-SV40 calf 
serum, the  Girardi  s t ra in  of SV40 virus (Flow) and the  
BS-C-1 s table  line of Cercopitheeus aethiops kidney  14 
(BBL). E igh t  of the  p r i ma ry  suspensions  were seeded as 
1 • 106 cel ls /Leighton tube  inocula on monolayers  of 
BS-C-1 cells a t  the  s t a r t  of the i r  respect ive  passage.  
Uninocu la ted  BS-C-1 cul tures  were used to  moni to r  
l abora to ry  con t amina t i on  by  SV40 as well as un inocula ted  
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