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PART I .  INTRODUCTORY.

GENERAL INTRODUCTION.

The s t u d y  o f  t h e  R e t i c u l o - e n d o t h e l i a l  Sys tem  has a lw ays  

p r e s e n t e d  p rob lem s  to  th e  i n v e s t i g a t o r .  C o n s i s t i n g ,a s  i t  d o e s ,

o f  r e l a t i v e l y  s c a n t y  and  i n c o n s p ic u o u s  e l e m e n t s ,  d i s t r i b u t e d  

th ro u g h o u t  v a r i o u s  o rg an s  and t i s s u e s ,  th e  p u r e l y  a n a t o m i c a l  

a p p ro a c h  c o u ld  n o t  y i e l d  v e r y  f r u i t f u l  r e s u l t s .  I t  was o n ly  when 

an  u n d e r s t a n d i n g  o f  t h e  f u n c t i o n a l  a c t i v i t i e s  o f  t h e  e le m e n t s  

began  to  be a c h i e v e d ,  and  i t  became p o s s i b l e  to  s t u d y  t h e i r  

s t r u c t u r e  i n  r e l a t i o n  to  t h e i r  b i o l o g i c a l  a c t i o n s ,  t h a t  a g r a s p  

o f  t h e  t r u e  n a t u r e  o f  the  v a r i o u s  e l e m e n t s  and t h e i r  c o r r e l a t i o n  

i n t o  a sy s te m  became p o s s i b l e .  The i n t r o d u c t i o n  o f  t h e  a n i l i n e  

s e r i e s  o f  dyes by E h r l i c h , w a s  an  i m p o r t a n t  advance  which  e n a b l e d  

i n v e s t i g a t o r s  to  e s t a b l i s h  th e  e x i s t e n c e  o f  t h i s  d i s t i n c t  s y s te m  

o f  c e l l s  c l o s e l y  r e l a t e d  i n  f u n c t i o n .  The e a r l i e r  i n v e s t i g a t i o n s  

c u lm i n a t e d  i n  t h e  work o f  A s c h o f f  and Kiyono (191$)  who p r e s e n t e d  

a d e t a i l e d  d e s c r i p t i o n  o f  t h e  R e t i c u l o - e n d o t h e l i a l  Sys tem , o r  

R e t i c u l o - e n d o t h e l i a l  M e ta b o l i c  A p p a r a t u s .  The b i o l o g i c a l  

a c t i v i t i e s  o f  t h i s  s y s te m  i n  r e l a t i o n  to  v i t a l  dyes  has  now be en  

e x h a u s t i v e l y  s t u d i e d  by many w o rk e rs  and  a v e ry  com p le te  

d e s c r i p t i o n  was p u b l i s h e d  by Cappel  (1929)*

I n  a d d i t i o n  t o  th e  c a p a c i t y  f o r  s t o r i n g  v i t a l  d y e s ,  i t  

was e a r l y  r e c o g n i s e d  t h a t  the  r e t i c u l o - e n d o t h e l i a l  s y s te m  p l a y e d  an 

im p o r t a n t  p a r t  i n  h a e m a t o p o i e s i s .  T h is  f u n c t i o n  has b e en  s t u d i e d  

by in n u m e rab le  i n v e s t i g a t o r s ,  n o t a b l e  among whom a r e  Maximow (1909)  

( 1 9 1 5 ) ( l92h)*  and  a t  a l a t e r  d a t e ,  Doan, S a b in  and Cunningham, who 
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2.
have p u b l i s h e d  a l a r g e  s e r i e s  o r  p a p e r s  on t h i s  s u b j e c t ,  commencing 

i n  1920.

Thus a f a i r l y  c l e a r  u n d e r s t a n d i n g  o f  t h e  d y e - s t o r i n g  and 

h a e m a t o p o i e t i c  a c t i v i t i e s  o f  th e  s y s te m  has been  a c h i e v e d .

The R e t i c u l o - E n d o t h e l i a l  Sys tem as  o u t l i n e d  by I n t r a - v i t a m  S t a i n i n g .

G a p p e l l  (1929) i n  h i s  work on v i t a l  s t a i n i n g ,  g i v e s  an  

a c c o u n t  o f  t h e  r e t i c u l o - e n d o t h e l i a l  s y s te m  m o d i f i e d  a f t e r  A s c h o f f  

and  Landau.  T h is  d e s c r i p t i o n  i n c l u d e s  as  t h e  r e t i c u l o - e n d o t h e l i a l  

s y s t e m , i n  th e  r e s t r i c t e d  s e n s e , t w o  main g roups  o f  c e l l s .

1. The r e t i c u l u m  c e l l s  o f  th e  s p l e n i c  p u lp  and  M a lp ig h ia n  b o d i e s ,  

and  th o se  o f  th e  l y m p h a t ic  g l a n d s  and lym phoid  t i s s u e  g e n e r a l l y .

These c e l l s  a r e  f a i r l y  r e a d i l y  s t a i n e d  by v i t a l  d y e s ,  b u t  l e s s  so  

t h a n

2A). The e n d o t h e l i a l  c e l l s  which  l i n e  t h e  lymph s i n u s e s  o f  t h e  

l y m p h a t ic  g l a n d s ,  t h e  s i n u s o i d a l  b l o o d  c a p i l l a r i e s  o f  t h e  l i v e r ,  

bone marrow, s u p r a - r e n a l  and  p i t u i t a r y  g l a n d s .

B). The h i s t i o c y t e s  o r  amoeboid  w a n d e r in g  c e l l s  o f  c o n n e c t i v e  

t i s s u e  ( c l a s m a t o c y t e s ,  macrophages  e t c . ) .  These  two g ro u p s  a r e  v e ry  

a c t i v e  i n  s t o r i n g  v i t a l  d y e s .

G). C e r t a i n  f r e e  m on o n u c lea r  c e l l s  f o u n d  i n  the  s p l e n i c  p u lp  and 

o c c a s i o n a l l y  i n  th e  b lo o d  o f  i n t e r n a l  o r g a n s .  These a r e  g e n e r a l l y  

r e g a r d e d  as  b e i n g  d e r i v e d  f rom  c e l l s  o f  1 9 ZA and  2B.

The F i b r o c y t e s  o r  o r d i n a r y  c o n n e c t i v e  t i s s u e  c e l l s  a l s o  s t o r e  v i t a l  

dyes f a i r l y  r e a d i l y ,  b u t  to  a l e s s e r  e x t e n t  t h a n  1, 2A, B o r  C. 

C a p p e l l  s t r e s s e s  t h e  c l o s e  r e l a t i o n s h i p  be tw een  the  r e t i c u l u m  c e l l  

and  t h e  s i n u s  e n d o t h e l i a l  c e l l  o f  t h e  l y m p h a t ic  g l a n d s .  C o r n e r (1920)  
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has shown t h a t  t h i s  type  o f  e n d o t h e l i a l  c e l l  can  p ro d u c e  r e t i c u l i n  

f i b r i l s *  G a p p e l l  ( 1 9 2 9 ) c o n s i d e r s  t h a t  t h e  monocyte  may be  a 

p h a se  i n  deve lopm en t  o f  c e r t a i n  lymphoid  c e l l s  w hich  i s  n o rm a l ly  

p a s s e d  i n  th e  b l o o d  s t r e a m ,  and a l s o ,  t h a t  u n de r  c o n d i t i o n s  o f  

s t i m u l a t i o n ,  t h e  monocyte  may d e v e lo p  f u r t h e r  and  a c t  a s  a 

m acrophage ,  i n d i s t i n g u i s h a b l e  f ro m  h i s t i o c y t e s  o r  f rom  more 

p r i m i t i v e  c e l l s .

There  has been  some c o n f u s i o n  i n  the  use  o f  t h e  t e rm

h i s t i o c y t e ,  a name p u t  f o r w a r d  by Kiyono ( 1 9 1 4 ) , f o r  t h e  r e l a t i v e l y

l a r g e  d y e - s t o r i n g  c e l l , f o u n d  s c a t t e r e d  w id e ly  t h r o u g h o u t  t h e  body?

an d  t h e r e f o r e  i n c l u d i n g  t h e  r e t i c u l u m  c e l l ,  t h e  s i n u s  e n d o t h e l i a l

c e l l  and  th e  f r e e  m acrophage .  Maximow u s e s  t h e  te rm  i n  th e  same

way. I n  more r e c e n t  w r i t i n g s  h o w e v e r , t h e  t e n d e n cy  i s  t o  r e s t r i c t

th e  name h i s t i o c y t e  to  th e  f r e e  w ander ing  h i s t i o i d  c e l l s .

The R e t i c u l o - s n d o t h e l i a l  Sys tem i n  r e l a t i o n  to  p r i m i t i v e  Mesenchyme,
a ad  to  H a e m a to p o ie s i s T

The o r i g i n  of  th e  w h i t e  b lo o d  c o r p u s c l e s  f ro m  th e  

r e t i c u l u m  c e l l  i s  g e n e r a l l y  conceded ,  b u t  t h e  e x a c t  s t a g e s  by w h ic h  

t h e y  a r e  d e r i v e d  a r e  i n  d i s p u t e .  G o n t r o v e r s y  has  c e n t r e d  c h i e f l y  

a ro u n d  th e  e x i s t e n c e  o f  a common s t e m  c e l l  d e r i v e d  f ro m  th e  

r e t i c u l u m  c e l l ,  and  g i v i n g  r i s e  to  a l l  t h r e e  ty p e s  o f  w h i t e  

c o r p u s c l e .  The M o n op h y le t ic  S c h oo l  p o s t u l a t e s  a common p r o g e n i t o r  

f o r  a l l  th e  b lo o d  c e l l s .  This  c e l l  has  been  g i v e n  a v a r i e t y  o f  

names, e . g . ,  L ym phoidocyte ,  ( E h r l i c h  18 79 ) ,  (Pappenheim 1 898) ,  

H a e m o c y to b la s t  (Maximo?/ 19 0 9 ) .  The o p p o n e n ts  o f  t h i s  v iew l e d  

by S c h i l l i n g  (1912)  c o n s i d e r  t h a t  d i f f e r e n t i a t i o n  o c c u r s  i n  th e  
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lu

embryo i n t o  th e  t h r e e  b lo o d  f o r m in g  t i s s u e s ,  m y e lo id ,  lym phoid  

and r e t i c u l o - e n d o t h e l i a l  (Monocytic)*  S a b in ,  Doan & Cunningham 

( 1 9 2 5 ) who h o l d  a somewhat i n t e r m e d i a t e  o p i n i o n ,  d e s c r i b e  a 

p r i m i t i v e  w h i t e  c o r p u s c l e  d e r i v e d  f rom  t h e  r e t i c u l u m  c e l l ,  

b u t  d i s t i n c t  f rom  th e  p r o g e n i t o r  o f  th e  e r y t h r o c y t e *  From 

t h i s  p r i m i t i v e  c e l l  t h e y  c la im  t o  have t r a c e d  th e  m y e l o b l a s t  

and  g r a n u l a r  s e r i e s ,  t h e  ly m p h o b la s t  and ly m p ho cy tes ,  and th e  

m o n o b la s t  and  monocyte*

The a u t h o r i t a t i v e  views o f  Maximow (1924)  on t h e  o r i g i n

o f  th e  r e t i c u l u m  c e l l  f ro m  t h e  p r i m i t i v e  mesenchyme and i t s
/

r e l a t i o n s h i p  to  h a e m a t o p o i e s i s , ' a r e  o f  t h e  g r e a t e s t  im p o r ta n c e  

i n  u n d e r s t a n d i n g  t h e  d i s e a s e  p r o c e s s e s  a f f e c t i n g  t h e  r e t i c u l o 

e n d o t h e l i a l  sy s te m ,  and f o r  t h i s  r e a s o n  i t  i s  p ro p o s e d  to  

c o n s i d e r  them a t  g r e a t e r  l e n g t h .

A c c o rd in g  t o  Maximow, i n  th e  f o e t u s ,  t h e  p r i m i t i v e  

mesenchyme g i v e s  r i s e  to  th e  tem p ora ry  r e d  c o r p u s c l e s  and  

s e c o n d ly  to  c e l l s  which  r e t a i n  t h e i r  h a e m a t o p o i e t i c  p o t e n c i e s ,  

o r i g i n a l l y  r e f e r r e d  to  by him as l a r g e  ly m p h o c y te s ,  b u t  w hich  he 

l a t e r  c o n s i d e r e d  to  be i d e n t i c a l  w i t h  th e  h a e m o c y to b la s t  o f  

F e r r a t a  (1 9 1 8 ) .  These c e l l s  do not n o rm a l ly  p r o d u c e  p r i m i t i v e  

r e d  c o r p u s c l e s  i n  e x t r a - u t e r i n e  l i f e *  Maximow a l s o  d e s c r i b e s  

h i s t i o i d  w a n d e r in g  c e l l s  d e r i v e d  f ro m  t h e  mesenchyme o f  th e  

body o f  embryo,  which  a r e  c l o s e l y  r e l a t e d  t o  t h e  h a em o cy to b la s t*  

I n  a d u l t  l i f e  t h e s e  h i s t i o i d  c e l l s  o r  h i s t i o c y t e s ,  a r e  c h i e f l y  

f i x e d  i n  t h e  s t ro m a  o f  th e  b l o o d - f o r m i n g  o r g a n s ,  w hereas  t h e  

h a e m o c y to b la s t s  a r e  f r e e  e le m e n t s  i n  t h e  b l o o d - f o r m i n g  o rg an s  
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an d  t h e  lymph. The h i s t i o c y t e s , m a y  how ever ,  g iv e  r i s e  to

wander ing  e l e m e n t s .  The f i x e d  e le m e n t s , '  may rem a in

d i f f e r e n t i a t e d  an d  r e t a i n  t h e i r  c a p a c i t y  f o r  p r o d u c in g  h i s t i o i d

wander ing  c e l l s  o r  even h a e m o c y t o b l a s t s ,  o r  t h e y  may g i v e  r i s e
/

t o  f i b r o b l a s t s .  These i f x e d  e le m e n t s  a r e  w id e s p r e a d .  Sometimes 

t h e y  form a sy n c y t iu m ,  f o r  example i n  t h e  lymph n o d e s ,  t h e  bone 

marrow and  th e  s p l e e n ,  where t h e y  a r e  i n t i m a t e l y  c o n n e c te d  w i th  

t h e  r e t i c u l i n  f ramework,  and  a r e  i n  f a c t  t h e  r e t i c u l u m  c e l l s .

C lo se ly  a l l i e d  c e l l s  a r e  to  be foun d  l i n i n g  th e  lymph s i n u s e s
/

o f  th e  g l a n d s ,  and  th e  b lo o d  s i n u s e s  o f  t h e  s p l e e n .  / The so -  

c a l l e d  r e s t i n g  w ander ing  c e l l s  o f  Maximow ( 1 9 0 6 ) , c l a s m a t o c y t e s  

(R a n v ie r  1 9 0 0 ) ,  r h a g i o c r i n e  c e l l s  (R enau t  1 9 0 7 ) . j The f i x e d  

r e t i c u l u m  c e l l s  i n c l u d i n g  th e  s i n u s  l i n i n g - c e l l s ,  c o n s t i t u t e  

t h e  r e t i c u l o - e n d o t h e l i a l  sy s te m .  They may be m o b i l i s e d  t o  

p roduce  t h e  h i s t i o i d  w ander ing  c e l l s ,  which may m u l t i p l y  and 

a c t  a s  m acrophages .  The f i x e d  c e l l s  a s  w e l l  a s  t h e  f r e e  

m a c r o p h a g e s /  may a c t  a s  p h a g o c y te s  to  a  s l i g h t  e x t e n t ,  and  can 

f e e b l y  s t o r e  v i t a l  d y e s .  C e l l s  w i t h  t h e  c a p a c i t y  o f  s t o r i n g  

v i t a l  dyes were f i r s t  c l e a r l y  d e f i n e d  by Goldmann ( 1 9 0 9 ) . who 

c a l l e d  them p y r r h o l  c e l l s ,  l a t e r  Kiyono (1914)  s u g g e s t e d  the  

g e n e r a l  name o f  h i s t i o c y t e s  f o r  such  c e l l s .

A cco rd in g  t o  Maximow, h i s t i o c y t e s ,  i n  e x t r a  u t e r i n e  l i f e ,  

r a r e l y  d i s p l a y  t h e i r  l a t e n t  h a e m a t o p o i e t i c  p o t e n c i e s ,  b u t  a r e  

e a s i l y  m o b i l i s e d  and  t r a n s f o r m e d  i n t o  m ac rop h ages .  I n  m ye lo id  

and  ly m p h a t ic  t i s s u e ,  how ever ,  new f o r m a t i o n  o f  h a e m o c y t o b l a s t s  
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6.
f ro m  r e t i c u l u m  c e l l s  ( h i s t i o c y t e s )  may o c c u r  on r a r e  o c c a s i o n s .  

Norm al ly  h i s t i o c y t e s  do n o t  e n t e r  th e  c i r c u l a t i o n ,  b u t  may g iv e  

r i s e  t o  m onocytes  w hich  do s o .  where  h i s t i o c y t e s  a r e  l i n i n g  

c h a n n e l s ,  t h ey  may a l s o  g i v e  r i s e  t o  m on o cy tes ,  b u t  t h e y  may, 

t h e m s e l v e s j o c c a s i o n a l l y  become f r e e  i n  t h e  b l o o d  o r  lymph.

I n  v i t r o ,  lym phocy tes  may g i v e  r i s e  to  c e l l s  o f  h i s t i o c y t i c  

o r  m onocy t ic  t y p e .

F i n a l l y  Maximow c o n s i d e r s  t h a t  when t u b e r c l e s  fo rm  i n  

lymphoid  t i s s u e ,  t h e  e p i t h e i i o vd and p o s s i b l y  th e  g i a n t  c e l l s ,  

a r e  d e r i v e d  f ro m  m o b i l i s e d  r e t i c u l u m  c e l l s *

The D i s t r i b u t i o n  o f  th e  R e t i c u l e - E n d o t h e l i a l  System*

Though t h e r e  may be some d i v e r g e n c e  o f  o p i n i o n  as  to  t h e  

e x a c t  a r r a n g e m e n t  o f  th e  r e t i c u l o - e n d o t h e l i a l  sy s te m ,  t h e r e  i s  

g e n e r a l  ag reem en t  upon c e r t a i n  fu n d a m e n ta l  p o i n t s .  O b s e r v e r s  

su c h  a s  Maximow,working f rom  t h e  s t a n d p o i n t  o f  embryology and 

haem ato lo g y ,  have r e a c h e d  c o n c l u s i o n s  s i m i l a r  to  t h o s e  a r r i v e d  

a t  by i n v e s t i g a t o r s o s t u d y i n g  t h e  p ro b le m  f ro m  th e  a s p e c t  o f  

v i t a l  s t a i n i n g *  I t  may t h e r e f o r e  be s t a t e d  w i t h  some c o n f i d e n c e  

t h a t : -

1. I n  t h e  s t rom a  o f  th e  l y m p h a t i c  g l a n d s ,  s p l e e n  an d  bone 

marrow, i n  c l o s e  r e l a t i o n s h i p  to  th e  r e t i c u l i n  f ram ew ork ,  t h e r e  

a r e  l a r g e  i r r e g u l a r  c e l l s ,  t h e  r e t i c u l u m  c e l l s .  These c e l l s  

a r e  o n l y  s l i g h t l y  more m a tu re  t h a n  th e  p r i m i t i v e  mesenchyme f ro m  

w hich  th e y  a r e  d e r i v e d ,  and th e y  p o s s e s s  g r e a t  d e v e lo p m e n ta l  

p o t e n t i a l i t i e s .

2. I n  t h e  l i n i n g  o f  th e  l y m p h a t i c  s i n u s e s  o f  t h e  lymph g l a n d s ,  
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7.
o f  th e  b l o o d  s i n u s e s  o f  t h e  l i v e r  (K u p f f e r  c e l l s ) ,  o f  t h e  b lo o d  

s i n u s e s  o f  t h e  s p l e n i c  p u l p  and  i n  c e r t a i n  o f  t h e  s i n u s e s  o f  t h e  

bone marrow, a r e  s i t u a t e d  t h e  s o - c a l l e d  s i n u s  e n d o t h e l i a l  c e l l s ,  

which  a r e  however n o t  t r u e  e n d o th e l iu m ,  b u t  a r e  c l o s e l y  r e l a t e d  

t o  th e  r e t i c u l u m  c e l l s  and l i k e  them a r e  d e r i v e d  f ro m  the  

p r i m i t i v e  mesenchyme* These c e l l s  have c e r t a i n  d e v e lo p m e n ta l  

p o t e n t i a l i t i e s ,  b u t  t e n d  to  d i f f e r e n t i a t e  a s  p h a g o c y t e s  e i t h e r  

f i x e d  o r  f r e e .  There  i s  some e v id e n c e  t h a t  t h e y  may g i v e  r i s e  

on o c c a s i o n  to  c e l l s  i n d i s t i n g u i s h a b l e  f rom  th e  b lo o d  monocyte*

The r e t i c u l o - e n d o t h e l i a l  s y s te m  may t h e r e f o r e  be r e g a r d e d  

as  composed o f  r e t i c u l u m  c e l l s  and  s i n u s  e n d o t h e l i a l  c e l l s ,  

c l o s e l y  r e l a t e d  to  one a n o t h e r  i n  t h e i r  o r i g i n  f ro m  t h e  

p r i m i t i v e  mesenchyme,and  b o t h  p o s s e s s i n g  d e v e lo p m e n ta l  

p o t e n t i a l i t i e s *  Prom th e  f o r m e r  may a r i s e ,  u n d e r  abnorm al  

c o n d i t i o n s ,  t h e  whole  rang e  o f  b lo o d  c o r p u s c l e s *  On t h e  o t h e r  

hand th e y  may g i v e  r i s e  to  f r e e  w a n d e r in g  p h a g o c y t i c  c e l l s ,  and  

f i n a l l y  to  th e  f i b r o b l a s t  and t h e  f i b r o c y t e *  The d e v e lo p m e n ta l  

p o t e n t i a l i t i e s  o f  th e  s i n u s  e n d o t h e l i a l  c e l l  a r e  p r o b a b l y  more 

l i m i t e d ,  b u t  i t  r e a d i l y  becomes p h a g o c y t i c  and  may become f r e e .

I n  a d d i t i o n ,  i t  may p ro d u ce  th e  b lo o d  monocyte e i t h e r  d i r e c t l y  

o r  a f t e r  f i r s t  d i f f e r e n t i a t i n g  a s  a f r e e  p h a g o c y te  o r  

h i s t i o c y t e ,  w h ich  has been  r e g a r d e d  by c e r t a i n  o b s e r v e r s  

(Damashek 193°)  a s  t h e  p r e c u r s o r  o f  t h e  m o n o cy tes ,  i . e * ,  t h e  

m onoblas t*  A t  c e r t a i n  s t a g e s  b o t h  t h e  r e t i c u l u m  c e l l s  and  th e  

s i n u s  e n d o t h e l i a l  c e l l s  p ro d u ce  a r g y r o p h i l  r e t i c u l i n  f i b r i l s *
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8.
The R e t i c u l o - E n d o t h e l i a l  s y s te m  i n  d i s e a s e *

As  a l r e a d y  d e s c r i b e d ,  i n  e f f o r t s  to  d e l i n e a t e  th e  

i n c o n s p ic u o u s  e le m e n t s  o f  th e  r e t i c u l o - e n d o t h e l i a l  s y s te m ,  u se  

has been made o f  v i t a l  dyes  and  o f  f i n e l y  d i v i d e d  p a r t i c l e s ,  

f o r  example i n d i a  ink* Though s u c h  s u b s t a n c e s  a r e  u s e f u l  i n

d e m a r c a t in g  th e  c e l l s  o f  t h e  sy s te m ,  t h e i r  p r e s e n c e  a lm o s t  

c e r t a i n l y  has a s t i m u l a t i n g  e f f e c t ,  and  t h e  a p p e a ra n c e  o f  th e  

c e l l s  c a n n o t  be r e g a r d e d  a s  t y p i c a l  o f  c o m p l e t e ly  q u i e s c e n t  

no rm al i ty*  Of o t h e r  m ethods u sed  t o  r e n d e r  t h e  c e l l s  more 

a p p a r e n t ,  a r t i f i c i a l  i n f e c t i o n  w i t h  t h e  L i s t e r e l l a  monocytogenes  

has b een  employed* I n  t h i s  c a s e  th e  a p p e a r a n c e s  a r e  h i g h l y  

a r t i f i c i a l .  S tudy o f  t h e  d i s e a s e  p r o c e s s e s  n a t u r a l l y  a f f e c t i n g  

th e  r e t i c u l o - e n d o t h e l i a l  s y s te m ,  a l t h o u g h  s u c h  c o n d i t i o n s  a r e  

f a r  removed f rom  p h y s i o l o g i c a l  n o r m a l i t y *  can  y i e l d  i n f o r m a t i o n  

o f  im p o r t a n c e  a s  to  t h e  normal a c t i v i t i e s  o f  t h e  system*

When s u b j e c t e d  to  abnormal  c o n d i t i o n s ,  th e  r e t i c u l o 

e n d o t h e l i a l  s y s te m  r e a c t s  i n  two m ain  w ays jnam ely  by 

p r o l i f e r a t i o n  o f  i t s  c e l l s  and  by d i f f e r e n t i a t i o n  o f  t h o s e  

c e l l s *  P r o l i f e r a t i o n  may, a t  l e a s t  t h e o r e t i c a l l y ,  i n v o l v e  th e  

r e t i c u l u m  c e l l  o r  any o f  i t s  d e r i v a t i v e s , a n d  v a r y i n g  d e g r e e s  

o f  d i f f e r e n t i a t i o n  may occur* C o n s e q u e n t ly ,  t h e  h i s t o l o g i c a l  

p i c t u r e s  p r o d u c e d  i n  d i s e a s e  o f  th e  s y s t e m ,  a r e ,  a t  f i r s t  s i g h t ,  

o f  g r e a t  complex i ty*

I n  g e n e r a l  i t  may be s a i d  t h a t  t h e  more a c u t e  th e  

p r o c e s s ,  t h e  g r e a t e r  w i l l  be t h e  p r o l i f e r a t i o n ,  a n d  t h e  l e s s  
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t h e  d i f f e r e n t i a t i o n ,  and c o n v e r s e l y ,  i n  the more c h r o n i c  p r o c e s s e s  

d i f f e r e n t i a t i o n  w i l l  be more c o m p le te ,  and  p r o l i f e r a t i o n  l e s s  

s t r i k i n g *  F u r t h e r , i t  has  been  f o u n d  t h a t  t h e  r e l a t i o n s h i p  o f  

p r o l i f e r a t i o n  t o  d i f f e r e n t i a t i o n  may v a r y  i n  d i f f e r e n t  p o r t i o n s  

o f  th e  r e t i c u l o - e n d o t h e l i a l  sy s te m  d u r i n g  th e  c o u rs e  o f  a 

d i s e a s e ,  and  th e  p r o p o r t i o n s  may a l s o  v a ry  a t  d i f f e r e n t  s t a g e s  

o f  th e  d i s e a s e ,  i t  i s  t h e r e f o r e  n o t  s u r p r i s i n g  t h a t  a c e r t a i n  

c o n fu s io n  o f  d i a g n o s i s  has  been  a p t  to  occur*  The s t u d y  o f  t h i s  

group o f  d i s e a s e  p r o c e s s e s , i n  th e  l i g h t  o f  t h e  modern c o n c e p t i o n  

o f  th e  r e t i c u l o - e n d o t h e l i a l  s y s t e m , h a s  y i e l d e d  c o n s i d e r a b l e  

i n f o r m a t i o n  r e g a r d i n g  t h e  developm ent  and  f u n c t i o n s  o f  th e  

system*

C l a s s i f i c a t i o n  o f  D i s e a s e s  o f  th e  R e t i c u l o - E n d o t h e l i a l  Sys tem * 

F o rm e r ly  i n  th e  absence  o f  any c l e a r  d e f i n i t i o n  o f  th e  

s t r u c t u r e  and  f u n c t i o n s  o f  th e  sy s te m ,  and i n d e e d  u n t i l  

c o m p a r a t i v e l y  r e c e n t l y , i n  i g n o r a n c e  o f  i t s  e x i s t e n c e ,  a p r o p e r  

c o n c e p t i o n  o f  t h e  d i s e a s e  p r o c e s s e s  a f f e c t i n g  i t  was im p o s s ib l e *  

Thus i t  was i n e v i t a b l e  t h a t  i s o l a t e d  o b s e r v e r s  s h o u l d  r e p o r t  as 

s e p a r a t e  e n t i t i e s ,  examples  o f  t h e  same d i s e a s e , a n d  a l s o  t h a t  

examples o f  what a r e  now c o n s i d e r e d  t o  be d i f f e r e n t  d i s e a s e s ,  

though  w i t h  s i m i l a r  c l i n i c a l  m a n i f e s t a t i o n s ,  s h o u l d  have been  

r e g a r d e d  as  exam ples  o f  th e  same d i s e a s e  p r o c e s s *  B r o a d ly  

s p e a k i n g  th e  c l a s s i f i c a t i o n  o f  d i s e a s e s  o f  t h e  r e t i c u l o 

e n d o t h e l i a l  sy s te m  may be c o n s i d e r e d  i n  t h r e e  s t a g e s *  I n  th e  

f i r s t ,  p r i o r  to  t h e  i n t r o d u c t i o n  o f  modern methods o f  
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10.
h a e m a t o l o g i c a l  i n v e s t i g a t i o n ,  a n d  i n  t h e  a b sen c e  o f  any 

s y s t e m a t i s e d  knowledge o f  th e  s t r u c t u r e  and  f u n c t i o n s  o f  th e  

sy s te m ,  c l a s s i f i c a t i o n  was b a s e d  a lm o s t  e n t i r e l y  on c l i n i c a l  

c r i t e r i a ,  and was n e c e s s a r i l y  i n e x a c t .  I n  t h e  second  s t a g e ,  

w i t h  improved f a c i l i t i e s  f o r  e x a m in a t io n ,  and  w i t h  i n c r e a s i n g  

knowledge o f  th e  s t r u c t u r e  and f u n c t i o n  o f  t h e  r e t i c u l o 

e n d o t h e l i a l  s y s t e m ? c l a s s i f i c a t i o n  became more e x a c t ,  and  

i n d e e d  the  t en d en cy  was f o r  g r e a t  e l a b o r a t i o n  b a s e d  on 

h i s t o p a t h o l o g i c a l  m i n u t i a e .  On t h i s  b a s i s Ti t  a p p e a r e d  t h a t  

th e  r e t i c u l o - e n d o t h e l i a l  sy s te m  m igh t  be a f f e c t e d  by a v e ry  

l a r g e  number o f  s e p a r a t e  d i s e a s ^ p r o c e s s e s *  I n  t h e  t h i r d ,  o r  

p r e s e n t  s t a g e  however, w i t h  a f u l l e r  u n d e r s t a n d i n g ,  p a r t i c u l a r l y ?

o f  t h e  m u l t i p o t e n t i a l  c h a r a c t e r  o f  th e  r e t i c u l u m  c e l l ,  i t  i s  

b e in g  r e a l i s e d  t h a t  many o f  the  apparent ly  d i f f e r e n t  d i s e a s e s  

a f f e c t i n g  t h e  sy s te m  a r e  i n  f a c t  c l o s e l y  r e l a t e d  to  one a n o t h e r ,  

i f  i n d e e d  some o f  them a r e  no t  m e r e ly  p h a s e s  o f  a s i n g l e  d i s e a s e  

p r o c e s s .  Thus i t  i s  p r o b a b l e  t h a t  th e  c l a s s i f i c a t i o n  o f  t h e s e  

p r o c e s s e s  w i l l  become s i m p l e r  as  t h e i r  n a t u r e  becomes more 

f u l l y  a p p r e c i a t e d .  .At p r e s e n t  however,  u n t i l  f u l l e r  knowledge 

i s  a c h i e v e d ,  i t  i s  d e s i r a b l e  t h a t  a f a i r l y  d e t a i l e d  p r o v i s i o n a l  

c l a s s i f i c a t i o n  s h o u l d  be m a i n t a i n e d  i n  o r d e r  t h a t  e ach  d i s e a s e  

may be d e f i n e d  a s  a c c u r a t e l y  as p o s s i b l e ,  and  i t s  r e l a t i o n s h i p  

to  a l l i e d  p r o c e s s e s  may t h e n  be c o n s id e re d *

One o f  th e  e a r l i e s t  o r d e r l y  c l a s s i f i c a t i o n s  was t h a t  

a t t e m p t e d  by E p s t e i n  (192!|.), who d i s t i n g u i s h e d  th e  f o l l o w i n g  

ty p es  o f  d i s e a s e  p r o c e s s e s  i n  t h e  r e t i c u l o - e n d o t h e l i a l  system*
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1. S t o r a g e  H i s t i o o y t o m a t o s e s .

2. H is t io o y to m a to se s  of  inflam m atory and p r o l i f e r a t i v e  ty p e .
( A)  L im i te d  to  th e  h a e m o p o ie t ic  o r g a n s .
(b ) E x te n d in g  to  o t h e r  o r g a n s ,  e . g . ,  Mycoses f u n g o i d e s ,  t y p h o id  

f e v e r  e t c .

3» H y p e rp la s t ic  h i s t io o y to m a to s e s  w ith  l i t t l e  tendency to  
p h a g o c y to s is .

( A)  H y p e r p l a s i a  o f  e n d o t h e l i a l  c e l l s .
(B) Aleukaeinic r e t i c u l o s e s .

4 * D y s p l a s t i c  h i s t i o o y t o m a t o s e s  ( e n d o t h e l i o - s a r c o m a  o f  s p l e e n ,  
l i v e r  e t c . )

A l th o u g h  d e f e c t i v e  i n  c e r t a i n  r e s p e c t s ,  and  n o t  t a k i n g  

f u l l  c o g n iz a n c e  o f  th e  p o t e n t i a l i t i e s  o f  t h e  r e t i c u l u m  c e l l ,  

t h i s  c l a s s i f i c a t i o n  has fo rm ed  a u s e f u l  b a s i s .  Many m o d i f i c a t 

io n s  have been  s u g g e s t e d , a n d  t h a t  p u t  f o r w a f d  by O b e r l i n g  a n d  

G u e r in  (1934) r e p r e s e n t s  a d i s t i n c t  a d v a n c e .  These w o rk e r s  to ok  

i n t o  a c c o u n t  t h e  p o t e n t i a l i t i e s  o f  t h e  r e t i c u l u m  c e l l ,  b u t  t h e i r  

main c l a s s i f i c a t i o n  was e s s e n t i a l l y  s i m p l e ,  v . i . z .

1 . S t o r a g e  r e t i c u l o s e s  o r  r @ t i c u l o - e n d o t h e l i o s e s .

2. R e t i c u l o s e s  o f  i n f e c t i v e  o r i g i n ,

3* H y p e r p l a s t i c  r e t i c u l o s e s  ( o f  unknow n |o r ig in ) .

4* D y s p l a s t i c  r e t i c u l o s e s  ( tumour f o r m a t i o n ) .

They ad m i t  t h e  i m p e r f e c t i o n  o f  t h e  c l a s s i f i c a t i o n  i n  t h a t ,

1 . i s  b a s e d  on p a t h o g e n i c ,  2 on a e t i o l o g i c a l ,  and  3  and  4  on 

h i s t o p a t h o l o g i c a l  c r i t e r i a ,  b u t  i n  th e  a b s e n c e  o f  e x a c t  knowledge 

a s  to  a e t i o l o g y  i n  g rou p s  1 , 3  and  4 , t h i s  i s  i n e v i t a b l e .

Ross (1933)  g i v e s  a more d e t a i l e d  c l a s s i f i c a t i o n  w hich  i s  

e s s e n t i a l l y  a h i s t o p a t h o l o g i c a l  e l a b o r a t i o n  o f  t h a t  o f  O b e r l i n g  

and G u e r in ,  v . i . z .

1./



I . W itho u t  d i s t u r b a n c e  o f  m e ta b o l i sm .

A)  H y p e r p l a s i a  a f f e c t i n g  u n d i f f e r e n t i a t e d  c e l l s ,  w i t h  

u n r e s t r i c t e d  p o t e n c y  f o r  d i f f e r e n t i a t i o n ,  i . e . ,  f o l l i c u l a r  

r e t i c u l u m  o f  lymph g l a n d s ,  M a lp ig h ia n  b o d ie s  o f  s p l e e n  and 

u n d i f f e r e n t i a t e d  r e t i c u l u m  c e l l s  o f  c o n n e c t i v e  t i s s u e ,  i . e .  

t r u e  r e t i c u l o s e s .

1• Lymphoid.
2. F i b r i l l a r y .
3 .  H i s t i o c y t e .
4 .  M ye lo id .
5 .  G ia n t  c e l l .
6 .  F i b r i l l a z y  and  G ia n t  c e l l .
7. U n r e s t r i c t e d  d i f f e r e n t i a t i o n  o r  Lymphadenoma,

B) H y p e r p l a s i a  a f f e c t i n g  c e l l s  a l r e a d y  s l i g h t l y  d i f f e r e n t 

i a t e d ,  i . e .  s i n u s  e n d o t h e l i a l  o r  r e t i c u l u m  c e l l s .

1. Leukaemic.  Monocytic  Leukaemia.
2 . A leukaem ic .

I I .  W ith  a l t e r e d  m e ta b o l i sm .

H y p e r p l a s i a  o f  r e t i c u l u m  c e l l s  w i t h  d i f f e r e n t i a t i o n  to  

fH i s t i o c y t e s ! w h ich  s t o r e  v a r i o u s  s u b s t a n c e s  ( u s u a l l y  l i p i d e s )  = 

s t o r a g e  h i s t i o c y t o s e s .

Gauchers  D i s e a s e .
C h r i s t i a n  Syndrome.
X & n th o m a to s is .
Niemann P i c k ' s  D i s e a s e .
H y p e r e h o l e s t e r a e m ic  Sp lenom ega ly .

Robb Sm ith  (193$) s u g g e s t e d  an  even more e l a b o r a t e  c l a s s i f i c a t i o n  

b a s e d  l a r g e l y  on h i s t o p a t h o l o g i c a l  s t u d y  o f  d i s e a s e  p r o c e s s e s  i n  

th e  ly m p h a t ic  g l a n d s .  H is  c l a s s i f i c a t i o n  was i n  m ost  r e s p e c t s  

s i m i l a r  to  t h a t  o f  R o ss ,  b u t  he d i s t i n g u i s h e s  1) p r o c e s s e s  

p r e d o m in a n t ly  a f f e c t i n g  th e  r e t i c u l u m  c e l l s  o f  the  lymph 

f o l l i c l e s ,  2 ) /



2) th o se  a f f e c t i n g  t h e  r e t i c u l u m  c e l l s  of th e  m e d u l l a  o f  th e  

lymph g l a n d ,  and  3 ) t h o s e  a f f e c t i n g  th e  s i n u s  e n d o t h e l i a l  c e l l s .

I n  th e  p r e s e n t  i n v e s t i g a t i o n ,  i t  i s  p r o p o s e d  t o  f o l l o w  a 

m o d i f i e d  c l a s s i f i c a t i o n  com bin ing  some f e a t u r e s  o f  t h o s e  a l r e a d y  

m en t io ned ,  v . i . z .

1. S to r a g e  R e t i c u l o s e s .  G a u c h e r1s D i s e a s e  e t c .

2 . R e a c t i v e  R e t i c u l o s e s ,  a )  S in u s  C a t a r r h .

b )  R e a c t i v e  F o l l i c u l a r  H y p e r p l a s i a .

c )  R e a c t i o n s  to  T u b e r c u l o s i s ,  S y p h i l i s

and o t h e r  S p e c i f i c  i n f e c t i o n s .

3* I d e o p a t h i c  H y p e r p l a s t i c  R e t i c u l o s e s .

A. A c u te .  1)  W i th o u t  D i f f e r e n t i a t i o n .

a )  R e t i c u l u m r - c e l l e d  R e t i c u l o s i s .

11) W ith  D i f f e r e n t i a t i o n .

a )  M onocyt ic  Leukaemia (A cu te
t y p e ) .

b )  H i s t i o s y n e y t i a l  R e t i c u l o s i s .

c )  H i s t i o c y t i c  R e t i c u l o s i s .

d)  G i a n t - c e l l e d  H i s t i o c y t i c
R e t i c u l o s i s .

B. C h r o n ic ,  l )  W i th o u t  D i f f e r e n t i a t i o n *

a )  G i a n t  F o l l i c u l a r  Hyperplasia .

11) W i th  D i f f e r e n t i a t i o n .

a )  F i b r i l l a r y  R e t i c u l o s i s .

b )  G i a n t  c e l l e d  R e t i c u l o s i s .

c )  G i a n t  c e l l e d  & F i b r i l l a r y
R e t i c u l o s i s .

d)  U n r e s t r i c t e d  D i f f e r e n t i a t i o n
(Ly mp ha de noma)
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e )  Lymphoid R e t i c u l o s i s ,  

f  ) M y e lo id  R e t i c u l o s i s .

4 .  N e o p l a s t i c  R e t i c u l o s i s .

A. R e t i c u l o s a r c o m a t a .

1 )  U n d i f f e r e n t i a t e d .

11) R e t i c u l o e p i t h e l i o s a r c o r a a .

I l l )  R e t i c u l o e n d o t h e l i o s a r c o m a *

B. D i c t y o c y t i c  Sarcomata*

1)  Uniform*

11) G i a n t  c e l l  type*

C. Lymphosarcomata*

1)  Lymphocytic  type*

11) L y m p h o b la s t i c  t y p e .

I l l )  Lymphadenoid ty p e  (Hodgkin’s
Sarcoma),

T h is  c l a s s i f i c a t i o n  i s  b a s i c a l l y  s i m p l e ,  an d  t h e  s u b d i v i s i o n s  

o f  e a c h  main  c l a s s  a r e  r e t a i n e d  f o r  t h e  p r e s e n t  i n  o r d e r  to  

c o r r e l a t e  t h e  d i f f e r e n t  t y p e s  o f  r e t i c u l o s i s .  The p r e s e n t  

s t u d y  i s  p a r t i c u l a r l y  c o n c e rn e d  w i t h  g ro u p s  two and t h r e e .
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PART I I .

S t u d i e s  o f  c e r t a i n  d i s e a s e s  of  t h e  R e t i c u l o - B n d o t h e l i a l  System* 

Scope o f  th e  p r e s e n t  I n v e s t i g a t i o n *

The p r e s e n t  i n v e s t i g a t i o n  i s  c o n c e rn e d  w i t h  t h e  s t u d y  o f  

d i s e a s e  p r o c e s s e s  a f f e c t i n g  t h e  r e t i c u l o - e n d o t h e l i a l  sy s te m ,  more 

e s p e c i a l l y  t h e  r e a c t i v e  r e t i c u l o s e s  and  t h e  i d i o p a t h i c  h y p e r 

p l a s t i c  r e t i c u l o s e s *

M a t e r i a l  and  Methods*

The m a t e r i a l  c o n s i s t s  o f  t i s s u e s  o b t a i n e d  o v e r  a p e r i o d  

o f  y e a r s ,  e i t h e r  a t  b i o p s y  o r  post-m ortem* As f a r  a s  p o s s i b l e  

an  a t t e m p t  has been  made t o  c o r r e l a t e  p a t h o l o g i c a l  and c l i n i c a l  

f i n d in g s *  I l l u s t r a t i v e  exam ples  o f  t h e  v a r i o u s  d i s e a s e  

p r o c e s s e s  a r e  d e s c r i b e d  i n  some d e t a i l ,  and  t h e i r  s i g n i f i c a n c e  

d i sc u sse d *

I n  t h e  r o u t i n e  e x a m in a t io n  o f  th e  t i s s u e s ,  Z e n k e r ’s  f l u i d  

was fo u n d  to  be a s a t i s f a c t o r y  f i x a t i v e *  A l l  t i s s u e s  were 

1 s t a i n e d  by h a e m a to n y l in  and  e os in *  E o s i n  m e th y le n e  b l u e  was 

a l s o  employed,  and L e ish m a n ’s s t a i n  was u se d  i n  some i n s t a n c e s  

f o r  s e c t i o n s ,  b u t  t h e  r e s u l t s  were  se ldom  v e r y  s a t i s f a c t o r y *  

R e t i c u l i n  f i b r i l s  v/ere s t a i n e d  by t h e  s i l v e r  i m p r e g n a t i o n  method 

o f  W i ld e r -P o o te*  S u p r a v i t a l  s t a i n i n g  w i t h  J a n u s  G reen ,  and 

n e u t r a l  r e d  ( C a p p e l l  1929) was employed i n  c e r t a i n  c a s e s ,  b o t h  

f o r  i m p r e s s i o n s  o f  f r e s h  t i s s u e ,  and  f o r  w h i t e  b l o o d  c e l l s ;  i t  

was se ldom however t h a t  t i s s u e  was o b t a i n e d  f r e s h  enough  f o r  th e  

s u p r a v i t a l  t e c h n iq u e  to  be  a p p l i c a b l e  to  im p r e s s io n s *  Good- 

p a s t u r e s /
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G o o d p a s tu re s  oxydase  s t a i n i n g  method was a l s o  u s e d .  The 

m a j o r i t y  o f  t h e  b lo o d  f i l m s  were s t a i n e d  by L e i s h m a n ' s  s t a i n .

S e c t i o n s  were c u t  a s  t h i n  as  p r a c t i c a b l e ,  and i n  t h e i r  

e x a m in a t io n  c o n s i d e r a b l e  u se  was made o f  th e  1/ 1 2" o i l  

immersion o b j e c t i v e *  A s u b s i d i a r y  i n v e s t i g a t i o n  was c a r r i e d  

o u t  upon th e  e f f e c t s  o f  ^ . i s t e r e l l a  m onocy togenes  i n f e c t i o n  on 

th e  r e t i c u l o - e n d o t h e l i a l  sy s te m  i n  r a b b i t s *

The R e a c t i v e  R e t i c u l o s i s .

a )  SINUS CATARRH*

DEFINITION.

A c o n d i t i o n  c h a r a c t e r i s e d  by h y p e r p l a s i a  o f  t h e  s i n u s  

e n d o t h e l i a l  ( r e t i c u l u m )  c e l l s ,  w h ich  t e n d  to  become f r e e  i n  t h e  

s i n u s e s .  The h y p e r p l a s t i c  c e l l s  b o t h  f i x e d  and  f r e e ,  b u t  

e s p e c i a l l y  t h e  l a t t e r ,  d i f f e r e n t i a t e  a s  p h a g o c y te s  ( m a c ro p h a g e s ) .  

The c o n d i t i o n  o c c u r s  i n  g l a n d s  w h ich  d r a i n  a fo ^ u s  o f  i r r i t a t i o n ,  

and  may o c c u r  a lo n e  o r  may be a s s o c i a t e d  w i t h  r e a c t i v e  f o l l i c u l a r  

h y p e r p l a s i a *

EXAMPLES.

T his  i s  a v e ry  common c o n d i t i o n .  F i g s .  1 ,  2, and 3 

d e p i c t  a g l a n d  d r a i n i n g  an  a r e a  o f  c h r o n i c  i n f l a m m a t i o n  i n  the  

fo o t*  F i g s .  5 f r om a g l a n d  d r a i n i n g  t h e  a r e a  o f  a

g a s t r i c  u l c e r .  Fig* 6 i s  o f  a g l a n d  removed d u r i n g  p r e s a c r a l

neurectomy i n  a c a s e  o f  m e g a l o u r e t e r  w i t h  u r i n a r y  i n f e c t i o n .

I n  th e  f i r s t  o f  t h e s e  F i g s .  1, 2 ,  3 , t h e  m e d u l l a r y  l y m p h a t ic  

s i n u s e s  have been  c o n v e r t e d  i n t o  a l m o s t  s o l i d  c o r d s  o f  c e l l s *

I n /



I n  p l a c e s  th e  s i n u s  e n d o t h e l i a l  c e l l s  can be s e e n  b u l g i n g  i n t o  

the  lumen. Few o f  t h e  c e l l s  a r e  f r e e  i n  th e  s i n u s e s .

A r g y r o p h i l  r e t i c u l i n  i s  p ro m in e n t  i n  t h e  m e d u l l a r y  c o r d s ,  

e s p e c i a l l y  a lo n g  t h e  w a l l s  of th e  s i n u s e s  and f i n e  b r a n c h e s  

p a s s  among the  c e l l s  f i l l i n g  t h e  s i n u s e s .

I n  c a s e  1267 ( F i g s .  1+ and 5} t h e  d e g r e e  o f  s i n u s  c a t a r r h

was much l e s s  s t r i k i n g ,  t h e  c e l l s  fo rm ed  a d e l i c a t e  ne tw ork  i n

th e  lumen,  t h e i r  p r o c e s s e s  u n i t i n g  w i t h  one a n o t h e r ,  and  w i t h

th e  l i n i n g  o f  t h e  s i n u s .  There  was no g r e a t  d e g r e e  o f  s w e l l i n g

o f  the  a c t u a l  s i n u s  e n d o th e l iu m ,  F i g .  6 i s  o.f s i m i l a r  t y p e .

N o .1788/35 F i g s .  16, 17* 18, i s  a n o t h e r  example  o f  s i n u s  c a t a r r h

i n  a g l a n d  d r a i n i n g  an u l c e r  b e a r i n g  a r e a  o f  t h e  s tom ach .

F o l l i c u l a r  h y p e r p l a s i a  was a l s o  p r e s e n t  i n  t h i s  c a s e .  I n  N o .60

(F ig s .  7 and  8 ) a g l a n d  d r a i n i n g  an a r e a  o f  c h r o n i c

o s t e o m y e l i t i s , n u m e r o u s  f a i r l y  l a r g e  ro u nd  c e l l s  were f r e e  i n  th e

s i n u s e s ,  e s p e c i a l l y  th e  a f f e r e n t  s i n u s .  These  c e l l s  had  a

r a t h e r  d a r k l y  s t a i n i n g  n e c l e u s  r i c h  i n  c h r o m a t i n ,  t h e i r

p ro to p la s m  was r e l a t i v e l y  s c a n t y  and f a i n t l y  b a s o p h i l i c .  They

were p r e s e n t  i n  a d d i t i o n  to  t h e  u s u a l  l a r g e  i r r e g u l a r

m acrophages .  T h e i r  e x a c t  n a t u r e  i s  n o t  p e r f e c t l y  c l e a r ,  b u t

th e y  r e s e m b l e d , i n  c e r t a i n  r e s p e c t s . r e t i c u l u m  c e l l s  and  were

p r o b a b ly  d e r i v e d  f rom  them. V ery  s i m i l a r  c e l l s  a r e  to  be  
Ls e e n  in / ino n ocy to g enes  i n f e c t i o n  i n  r a b b i t s ,  an d  t h e r e  i s  some 

e v id e n c e  t h a t  some o f  them a r e  c l o s e l y  a l l i e d  t o ,  i f  n o t  

i d e n t i c a l  w i t h  m onocy tes .  Fig* 9 i s  f rom  a g l a n d  d r a i n i n g  t h e  

b o w e l /



bowel ,  i n  a case  o f  d y s e n t e r y  and shows an open ty p e  o f  

s i n u s  c a t a r r h  w i t h  m acrophages  and numerous l a r g e  f r e e  c e l l s ,  

o f  th e  ty p e  d e s c r i b e d  a b o v e ^ in  t h e  s i n u s e s .  F i g s .  10 a n d  11 

d e p i c t  a g l a n d  from t h e  p a r a - a o r t i c  g ro up  removed d u r i n g  

o p e r a t i o n  upon a v e r t e b r a l  chondroma. They show a g l a n d  o f  

t h e  haemolymph ty p e .  The s i n u s e s  o f  b o t h  c o r t e x  and  m e d u l l a  

were f u l l  o f  r e d  c o r p u s c l e s  and i n  t h e  s i n u s e s  t h e r e  were 

numerous m acrophages ,  many o f  which  were  f r e e  and  d i s t e n d e d  w i t h  

r e d  c e l l s .  Some s i m i l a r ?l a r g e  e r y t h r o p h a g o c y t i c  c e l l s  were 

a l s o  p r e s e n t  i n  t h e  m e d u l l a r y  c o r d s ,  a n d  even  i n  t h e  c o r t i c a l  

f o l l i c l e s ,  i n  t h e s e  l a t t e r  s i t u a t i o n s ,  t h e y  were a p p a r e n t l y  

f i x e d ,  a n d  were s t e l l a t e  i n  o u t l i n e .  T h is  i s  r e g a r d e d  as  th e  

normal a p p e a ra n c e  o f  a haemolymph g l a n d  and  i s  an e x p r e s s i o n  

o f  th e  p h a g o c y t i c  p o t e n c i e s  o f  th e  s i n u s  e n d o th e l i u m  an d  o f  

macrophages d e r i v e d  f ro m  t h e  r e t i c u l u m  c e l l s .

COMMENT.

S in u s  c a t a r r h  i s  i n t e r p r e t e d  a s  t h e  r e a c t i o n  on t h e  

p a r t  o f  the  s i n u s  e n d o t h e l i a l  ( r e t i c u l u m )  c e l l s  t o  a 

c o m p a r a t iv e ly  m i l d  i r r i t a n t .  The s i n u s  e n d o t h e l i a l  c e l l s  

and th e  b r a n c h i n g  r e t i c u l u m  c e l l s  o f  th e  s i n u s e s  s w e l l  up and  

t e n d  to  assume a more rou n ded  fo rm .  They may o r  may n o t  become 

f r e e  i n  th e  lumen o f  t h e  s i n u s  a s  m ac ro p h ag e s .  The s i n u s  

e n d o t h e l i a l  c e l l s  a r e  t h e r e  c o n s i d e r e d  to  be u n d e rg o in g  

d i f f e r e n t i a t i o n  o t  p h a g o c y te s  e i t h e r  f i x e d  o r  f r e e .

b )  reactive  follic u la r  hypen pla sI a . /



b) REACTIVE FOLLICULAR HYPERPLASIA.

DEFINITION.

A c o n d i t i o n  c h a r a c t e r i s e d  by h y p e r p l a s i a  o f  r e t i c u l u m  

c e l l s ,  e s p e c i a l l y  of  t h e  c o r t i c a l  f o l l i c l e s  and t o  a l e s s  e x t e n t  

o f  th e  g e n e r a l  b a s i c  r e t i c u l u m  c e l l s  o f  th e  l y m p h a t i c  g l a n d s #  

Almost i n v a r i a b l y  accompanied  by some d e g re e  o f  c a r a r r h  o f  t h e  

lymph s i n u s e s *  The c o n d i t i o n  o c c u r s  e i t h e r  l o c a l l y  I n  t h e  

g lan d s  d r a i n i n g  a  f o c u s  o f  i r r i t a t i o n  or  g e n e r a l l y  e . g . ,  i n  

g l a n d u l a r  f e v e r .

EXAMPLES.

The c o n d i t i o n  c o n s t i t u t e s  t h e  r e a c t i o n  t o  a  wide v a r i e t y  

o f  i r r i t a n t s ,  t h u s  i n  th e  p r e s e n t  s e r i e s  No. 7 3 2 j F i g s .  12-15  

was a g l a n d  w h ich  d r a i n e d  a c a n c e r o u s  b r e a s t .  T here  was no 

e v iden ce  o f  m e t a s t a t i c  d e p o s i t s ,  b u t  t h e  h i s t o l o g i c a l  p i c t u r e  

was c h a r a c t e r i s t i c  o f  r e a c t i v e  f o l l i c u l a r  h y p e r p l a s i a .  No. 1788, 

F i g s .  1 6 , 1 7 , 1 8 , - was a  g l a n d  d r a i n i n g  t h e  a r e a  o f  a  g a s t r i c  u l c e r ,  

which was removed d u r i n g  p a r t i a l  g a s t r e c t o m y .  No. 2 5 3 ,F i g .  19 

was a  g l a n d  d r a i n i n g  an a r e a  o f  c h r o n i c  p y o g e n ic  i n f e c t i o n  o f  

t h e  n e c k .  F i g s .  20 and 21 a l s o  r e p r e s e n t  t y p i c a l  exam ples  of  

r e a c t i v e  f o l l i c u l a r  h y p e r p l a s i a .  The more g e n e r a l i s e d  fo rm  

i s  r e p r e s e n t e d  by F i g .  171 from a c a s e  o f  p r o b a b l e  g l a n d u l a r  

f e v e r .  I n  t h i s  case  which, o c c u r r e d  i n  t h e . M i d d l e  E a s t ,  

t h e  d i s e a s e  was c h a r a c t e r i s e d  c l i n i c a l l y  by an  a c u t e  o n s e t  

w i t h  f e v e r ,  h e a d a c h e ,  m a l a i s e  and g e n e r a l i s e d  m u sc u la r  p a i n s .  

Some g e n e r a l  g l a n d u l a r  e n la r g e m e n t  was p r e s e n t .
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20.
The d u ra tion  o f  p y rex ia  was s h o r t ,  but g la n d u la r  enlargem ent  

p e r s i s t e d  f o r  a c o n s id e r a b le  t im e . The e x a c t  nature o f  the  

f e b r i l e  i l l n e s s  i s  u n c e r ta in ,  but though c la s s e d  as p y r e x ia  o f  

u n cer ta in  o r ig i n ,  and though th e r e  was on ly  a s l i g h t  r e l a t i v e  

ly m p h o cy to s is ,  th e r e  i s  a s tr o n g  p r o b a b i l i t y  th a t  i t  was i n  

r e a l i t y  a type o f  g la n d u la r  f e v e r ,  a d i s e a s e  which was c o n s t a n t ly  

being  met w ith  i n  sm a ll  ou tb reak s . The p ro lon ged  p e r s i s t e n c e  

o f  g la n d u la r  enlargem ent was however un usual. P r a t t  (1 9 3 '0  

records r a th er  s im i la r  appearances i n  c a se s  o f  undoubted  

glan d u la r  f e v e r .

DESCRIPTION.

The c o n d it io n  o f  r e a c t iv e  f o l l i c u l a r  h y p e r p la s ia  

c h a r a c t e r i s t i c a l l y  p r e se n te d  the  f o l lo w in g  f e a t u r e s .

The lymphoid f o l l i c l e s  were m ain ly  la r g e ,  numerous and 

w e l l  d e f in e d .  P ig s .  12 -23#  There were a l s o  a number o f  sm a ll  

s o - c a l l e d  secondary  f o l l i c l e s .  T y p ic a l  sm a ll  lym phocytes were  

compressed to  form a rim around the  en la rg ed  f o l l i c l e s .  S im ila r  

lymphocytes v/ere more l o o s e l y  arranged throughout the  i n t e r -  

f o l l i c u l a r  stroma o f  the g la n d , and a l s o  throughout the  

m edullary c o r d s .  The c e n t r a l * l i g h t e r  p a r t  o f  the f o l l i c l e ,  

was composed o f  la r g e r  c e l l s ,  t h e i r  p rotop lasm  was f a i r l y  

c o p io u s ,  and i n  many, the c e l l  body was p ro lon g ed  i n t o  b lu n t  

p r o c e s s e s  g iv in g  a ra th er  s t e l l a t e  appearance. The protop lasm  

was f a i n t l y  b a s o p h i l i c .  The n u cleu s was l a r g e ,  w ith  r a th e r  

d e l i c a t e  chrom atin , and th ere  was a c l e a r l y  d e f in e d  dark s t a i n i n g  

n u clear  rim; a n u c le o lu s  was g e n e r a l ly  p r e s e n t .  Among th e  
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com pressed  p e r i p h e r a l  lym phocy tes  a few l a r g e  c e l l s , w i t h  t h e  

c h a r a c t e r i s t i c s  o f  b a s i c  r e t i c u l u m  c e l l s , w e r e  to  be seen*

M i t o t i c  f i g u r e s  were e x t r e m e l y  s c a n t y  i n  t h e  r e t i c u l u m  c e l l s ,  

and were a b s e n t  i n  th e  ly m p h o c y te s .  T here  was p r a c t i c a l l y  no 

e v id e n c e  o f  p h a g o c y t i c  a c t i v i t y  to  be made o u t .  B lo od  

c a p i l l a r i e s  were  i n f r e q u e n t  i n  t h e  h y p e r p l a s t i c  f o l l i c l e s .  

A r g y r o p h i l  r e t i c u l i n  f i b r i l s  were  c o m p le te ly  a b s e n t  i n  t h e  

c e n t r a l  p o r t i o n s  o f  th e  f o l l i c l e s ,  b u t  o c c u r r e d  i n  f i n e  s t r a n d s ,  

r a t h e r  c o m p ressed  t o g e t h e r  among th e  p e r i p h e r a l  ly m p h o c y te s ,  P i g .  

15. L arge  b r a n c h i n g  r e t i c u l u m  c e l l s  were a l s o  numerous i n  t h e  

m e d u l la ry  c o r d s .  I n  t h i s  s i t u a t i o n  t h e r e  was t h e  normal  amount 

o f  r e t i c u l i n .  The e n d o t h e l i a l  c e l l s  o f  t h e  lymph s i n u s e s  o f  

the  c o r t e x  a n d  m ed u l la  were i n  p l a c e s  s w o l l e n  and  p r o j e c t e d  i n t o  

t h e  s i n u s e s  i n  which  some were  f r e e  a s  m ac ro ph ag es .

Comment.

R e a c t i v e  f o l l i c u l a r  h y p e r p l a s i a  i s  i n t e r p r e t e d  a s  a 

r e t i c u l o s i s ,  i . e . ,  a h y p e r p l a s t i c  p r o c e s s  i n v o l v i n g  th e  b a s i c  

r e t i c u l u m  c e l l s  o f  the  g la n d s  n o t  o n l y  i n  t h e  f o l l i c l e s ,  b u t  t o  

a l e s s e r  e x t e n t  t h r o u g h o u t  t h e  s t ro m a  o f  t h e  c o r t e x  and m ed u l la
i

o f  th e  g l a n d s .  The h y p e r p l a s i a  i s  however o f  an  o r d e r l y  t y p e ,  

and o f  m o d e ra te  d e g re e  and  t h e  normal a r c h i t e c t u r e  i s  r e t a i n e d  

an d  i n d e e d  e x a g g e r a t e d .  The e x a c t  s i g n i f i c a n c e  o f  t h i s  ty p e  o f  

h y p e r p l a s i a  has n e v e r  b e e n  c lear ly  d e f i n e d ,  as  t h e  r e t i c u l u m  

c e l l s  e x h i b i t  l i t t l e  o r  no p h a g o c y t i c  a c t i v i t y .  I n  t h e  p r e s e n t  

i n v e s t i g a t i o n  i t  has  b e e n  t h e  r u l e  f o r  some degree  o f  s i n u s  
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c a t a r r h  to  be a s s o c i a t e d  w i t h  r e a c t i v e  f o l l i c u l a r  h y p e r p l a s i a ,  

p h a g o c y t i c  a c t i v i t y  has been  m a in ly  i f  n o t  e n t i r e l y  c o n f i n e d  t o  

the  s i n u s e s  and  th e  r e t i c u l u m  c e l l  h y p e r p l a s i a  has  a p p a r e n t l y  

been  a c o n c o m i t a n t .  I t  i s  n o te w o r th y  t h a t  t h e  i r r i t a n t s  w h ich  

g iv e  r i s e  t o  f o l l i c u l a r  h y p e r p l a s i a  a r e  o f  a c o m p a r a t i v e l y  m i l d  

ty p e ,  and  t h a t  t h e  r e a c t i o n  r e p r e s e n t s  th e  r e s u l t  o f  s u c h  a 

m i ld  i r r i t a n t  a p p l i e d  f o r  a f a i r l y  p r o l o n g e d  p e r i o d .  Very a c u t e  

in f la m m a to ry  p r o c e s s e s  on t h e  o t h e r  hand g i v e  r i s e  to  

p o ly m o rp h o n u c le a r  i n f i l t r a t i o n , a n d  even  a b s c e s s  f o r m a t i o n , i n  t h e  

a s s o c i a t e d  g lands*  I t  would  seem t h e r e f o r e , t h a n  i n  r e a c t i v e  

f o l l i c u l a r  h y p e r p l a s i a ,  t h e  i r r i t a n t  on r e a c h i n g  the  g l a n d  l e a d s  

t o  c a t a r r h a l  changes  i . e . ,  p h a g o c y t i c  a c t i v i t y  and  h y p e r p l a s i a  

o f  s i n u s  e n d o th e l iu m ,  and goes  on to  s t i m u l a t e  t h e  b a s i c  

r e t i c u l u m  c e l l s  t o  p r o l i f e r a t e , f e w  o f  t h e s e  c e l l s  however ,  

d i f f e r e n t i a t e  a s  m acrophages ,  though  some may become f r e e .

Shou ld  t h e  i r r i t a n t  become more d a n g e r o u s ,  the  r e t i c u l u m  c e l l s  

a r e  f u l l y  p r e p a r e d  and a r e  i n  a p o s i t i o n  t o  p ro d u ce  m acrophages  

i n  l a r g e  numbers .  S u p p o r t  i s  g i v e n  t o  t h i s  v iew by t h e  changes  

which  t a k e  p l a c e  i n  t h e  ly m p h a t ic  g l a n d s  o f  r a b b i t s  i n  

e x p e r i m e n t a l  Ii* monocytogenes  i n f e c t i o n  ( i n f r a ) .

W hether  a g l a n d  w h ic h  has  been  t h e  s e a t  o f  r e a c t i v e  

f o l l i c u l a r  h y p e r p l a s i a  can r e t u r n  to  i t s  norm al  s t a t e ,  i s  

d o u b t f u l .  I f  t h e  d eg re e  o f  h y p e r p l a s i a  i s  s l i g h t ,  i t  i s  

p o s s i b l e  t h a t  i t  may do so  b u t  i n  more a d v an ced  examples  i t  

a p p e a r s  , t h a t  a p r o p o r t i o n  a t  l e a s t  o f  t h e  r e t i c u l u m  c e l l s  m a tu re  

to  f i b r o b l a s t s  and  f i b r o c y t e s ,  an d  t h a t  t h e  g l a n d  u l t i m a t e l y  
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becomes l a r g e l y  f i b r o s e d .  Such a f i b r o s e d  s t a t e  i s  f r e q u e n t l y  

met with, i n  t h e  g r o i n  g l a n d s  o f  a d u l t s , w h i c h  have been  

s u b j e c t e d  to  r e p e a t e d  m inor  i r r i t a t i o n .  I n  e x p e r i m e n t a l  L : 

monocytogenes i n f e c t i o n s , w h e r e  t h e r e  i s  a c o n s i d e r a b l e  r e t i c u l u m  

c e l l  h y p e r p l a s i a ,  i n  t h e  l a t e r  s t a g e s 5some o f  t h e  r e t i c u l u m  

c e l l s  o f  th e  f o l l i c l e s  assume t h e  a p p e a ra n c e  i f  f i b r o b l a s t s ( i n f r a )

c .  REACTION TO TUBERCULOUS INFECTION.

No. 1717 N ig s .  22-26 was an  e a r l y  s t a g e  o f  t u b e r c u l o u s  

in v o lv e m en t  o f  a ly m p h a t ic  g l a n d .  The g l a n d  was t h e  s e a t  o f  

s i n u s  c a t a r r h  and o f  f o l l i c u l a r  h y p e r p l a s i a  a n d fa t  t h e  same 

t ime , th e  c e n t r a l  r e t i c u l u m  c e l l s  o f  some o f  t h e  c o r t i c a l  

f o l l i c l e s  were becoming e o s i n o p h i l i c  and i n  c e r t a i n  a r e a s  w ere  

b e g in n i n g  to  f u s e  t o g e t h e r  f o r m in g  m u l t i n u c l e a t e d  p l a g u e s .  I n  

a few a r e a s  t h e r e  were  t y p i c a l  t u b e r c l e  g i a n t  c e l l s .  Around 

th e  p e r i p h e r y  o f  th e  a f f e c t e d  f o l l i c l e s  t h e r e  was a r i m  o f  

s m a l l  ly m p h o c y te s .  A r g y r o p h i l  r e t i c u l i n  f i b r i l s  were p r e s e n t  

i n  c o n s i d e r a b l e  amount i n  t h e  a f f e c t e d  f o l l i c l e s ,  where  t h e  

f i b r i l s  p a s s e d  among t h e  c e l l s  o f  t h e  t u b e r c l e  f o l l i c l e .  There  

was r a t h e r  more r e t i c u l i n  th an  normal  i n  th e  m e d u l l a r y  c o r d s ,  

and i t  was a l s o  t o  be s e e n  b r a n c h i n g  among th e  h y p e r p l a s t i c  c e l l s  

i n  th e  m e d u l l a r y  s i n u s e s .  N o . 8 9 0 ,P i g s .  2 7 - 2 9 , shows a l a t e r  

s t a g e  i n  th e  r e a c t i o n  t o  t u b e r c u l o u s  i n f e c t i o n .  The c o r t i c a l  

f o l l i c l e s  were  a lm o s t  e n t i r e l y  o c c u p i e d  by changed  r e t i c u l u m  

c e l l s .  There was a l s o  g r e a t  h y p e r p l a s i a  o f  t h e  s i n u s  

e n d o th e l iu m .  R e t i c u l i n  f i b r i l s  v/ere c o p io u s  t h r o u g h o u t  th e  
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t u b e r c u l o u s  t i s s u e ,  b u t  s c a n t y  among th e  p e r i p h e r a l  lymphocytes#  

The f i b r i l s  were c o a r s e s t  a t  t h e  p e r i p h e r y  o f  t h e  f o l l i c l e s ,  

whence f i n e r  b ra n c h e s  p a s s e d  tow ards  t h e  c e n t r e s .  They were 

a l s o  p ro m in e n t  a t  t h e  s i d e s  o f  t h e  s o l i d  c o r d s  o f  c e l l s , i n  t h e  

m e d u l l a r y  s i n u s e s ,w h e n e e  b r a n c h e s  p a s s e d  among t h e  c e l l s .  I n  

No* 9 09 ,P i g s .  30-31  t h e  t u b e r c u l o u s  p r o c e s s  was more ad v an c ed .  

The g l a n d  was l a r g e l y  composed o f  young f i b r o u s  t i s s u e  amongst  

which r e t i c u l i n  f i b r i l s  were ve ry  c o p io u s ,  t h e  f i b r i l s  b e i n g  

r e l a t i v e l y  c o a r s e .  There  were  a l s o  a r e a s  o f  c a s e a t i o n  a ro u n d  

which th e  r e t i c u l i n  w as  a g g r e g a t e d ;  to w ard s  t h e  c e n t r e s  o f  t h e  

caseo u s  a r e a s  t h e  r e t i c u l i n  f i b r i l s  had b e e n  d e s t r o y e d .

At an  even  l a t e r  s t a g e ,  where  a lm o s t  t h e  whole  g l a n d  

was c a s e o u s ,  No. 9 9 2 ,P i g .  3 2 , r e t i c u l i n  f i b r i l s  p e r s i s t e d  a ro u n d  

th e  c aseou s  a r e a s ,  and a l s o  a round  th e  i n s i d e  o f  th e  f i b r o u s  

c a p s u l e  o f  t h e  g l a n d .  P a s s i n g  i n t o  t h e  c a s e o u s  a r e a s , b l u n t  

p r o c e s s e s  o f  r e t i c u l i n  were to  be s e e n ,  which  d i s a p p e a r e d  a s  

t h e  d e e p e r  p o r t i o n  o f  th e  c a s e o u s  a r e a  was r e a c h e d .

SIGNIFICANCE OP THE REACTION TO TUBERCULOUS INFECTION.

Prom t h e s e  examples o f  t u b e r c u l o u s  a d e n i t i s , i t  a p p e a r s  

t h a t  t h e  f i r s t  r e a c t i o n s  o f  t h e  g l a n d  i s  a s t a g e  o f  s i n u s  

c a t a r r h  and f o l l i c u l a r  h y p e r p l a s i a .  I n  some i n s t a n c e s  i n d e e d ,  

t h e  s i n u s e s  become d i s t e n d e d  and c o n v e r t e d  i n t o  s o l i d  c o r d s ,  t h e  

s o - c a l l e d  ’E n d o t h e l i a l  t u b e r c l e * .  A t  a s l i g h t l y  l a t e r  s t a g e  

some o f  t h e  f o l l i c u l a r  r e t i c u l u m  c e l l s ,  undergo c h a n g e s ,  b e in g  
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2 5*

c o n v e r t e d  i n t o  th e  ,fe p i t h e l i o i d  c e l l s "  o f  th e  t u b e r c l e  f o l l i c l e  ? 

and  th e  t u b e r c l e  g i a n t  c e l l s *  The c h a n g e , f r o m  r e t i c u l u m  c e l l  

to  e p i t h e l i o i d  c e l l , i s  p e c u l i a r  i n  a s  much a s  th e  e p i t h e l i o i d  

c e l l s  do n o t  r e sem b le  a t  a l l  c l o s e l y , t h e  o r d i n a r y  p h a g o c y t i c  

c e l l s  p ro d u c e d  i n  o t h e r  i n f e c t i v e  c o n d i t i o n s .  I n  t h e  p r o c e s s  

o f  change th e  r e t i c u l u m  c e l l s  p ro du ce  r e t i c u l i n  f i b r i l s  a n d ,  

even when c a s e a t i o n  o c c u r s ,  t h e s e  f i b r i l s  a r e  r e s i s t a n t  to  

th e  l i q u e f a c t i v e  p ro c e s s *  L a t e r  th e  g l a n d  becomes l a r g e l y  

f i b r o u s  o r  c a s e o u s ,  and i n  e i t h e r  c a s e ,  b u t  e s p e c i a l l y  i n  t h e  

fo rm e r ,  r e t i c u l i n  f o r m a t i o n  i s  v e ry  c o p i o u s .  The t u b e r c u l o u s  

p r o c e s s  may be c o n s i d e r e d  i n  two s t a g e s .  I n  t h e  f i r s t  t h e  

g la n d  d i s p l a y s  th e  normal r e a c t i o n  t o  i r r i t a t i o n ,  v i z .  s i n u s  

c a t a r r h  and f o l l i c u l a r  h y p e r p l a s i a . .  S h o u ld  t h e  i n f e c t i o n  

p e r s i s t  t h e  a l r e a d y  h y p e r p l a s t i c  r e t i c u l u m  c e l l s  r e a c t , l a r g e l y  

i n  the  d i r e c t i o n  o f  f i b r i l  f o r m a t i o n ,  f i r s t  p r o d u c i n g  r e t i c u l i n  

f i b r i l s ,  and  l a t e r  becoming changed to f i b r o b l a s t s  w hich  

u l t i m a t e l y  p rod uce  c o l l o g e n  f i b r e s  th u s  e n d e a v o u r in g  to  l o c a l i s e  

th e  rem ains  o f  th e  t u b e r c u l o u s  p r o c e s s .  I n s t e a d  o f  t o t a l  

f i b r o s i s  a r e a s  o f  c a s e a t i o n  may o c c u r  and p e r s i s t  e i t h e r  a s  

c aseo us  m a t e r i a l  o r  c a l c i f i e d  f o c i  among t h e  f i b r o u s  t i s s u e .

I n  o t h e r  c o n d i t i o n s  i n v o l v i n g  r e t i c u l u m  c e l l  

p r o l i f e r a t i o n ,  n o t a b l y  i n  the  Hodgkin  g roup  o f  d i s e a s e s ,  

r e t i c u l i n  and g i a n t  c e l l  p r o d u c t i o n  a r e  a l s o  met w i t h ,  a n d  i n  

the  l a t e r  s t a g e s  f i b r o s i s  o c c u r s ;  t h u s  t h e r e  a r e  c e r t a i n  

p a r a l l e l s  be tw een  t h e  t u b e r c u l o u s  p r o c e s s  and  t h e  Hodgkin  ty p e  

o f /
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o f  p r o c e s s ,  b u t  t h e r e  a r e  i m p o r t a n t  d i f f e r e n c e s .  The ty p e  o f  

g i a n t  c e l l  i s  d i f f e r e n t .  I n  th e  f o r m e r  t h e r e  i s  e v id e n c e  t h a t  

i t  i s  fo rm ed by c o a l e s c e n c e  of s e v e r a l  c e l l s ,  w h e rea s  i n  th e  

H odgk in1s Group, i t  i s  fo rm ed  by n u c l e a r  d i v i s i o n ,  a n d  i s  

e n t i r e l y  d i f f e r e n t  i n  a p p e a ra n c e  f rom  th e  t u b e r c u l o u s  t y p e .  

R e c o g n iz a b le  e p i t h e l i o i d  c e l l s  a r e  not  met  w i t h  i n  Hodgkins  

D i s e a s e .  G a s e a t i o n  i s  v e r y  r a r e #  The whole  p r o c e s s  i n  t h e  

Hodgkin Group i s  o f  a more d i f f u s e  and l e s s  f o c a l  c h a r a c t e r ,  

and the  p r e l i m i n a r y  s t a g e s  o f  s i n u s  c a t a r r h  and f o l l i c u l a r  

h y p e r p l a s i a  do no t  occur#  I n  s im p le  r e a c t i v e  h y p e r p l a s i a ,  

a l t h o u g h  t h e r e  may be c o n s i d e r a b l e  h y p e r p l a s i a  o f  f o l l i c u l a r  

r e t i c u l u m  c e l l ,  r e t i c u l i n  f o r m a t i o n  i s  n e g l i g i b l e *

S a r c o i d o s i s # The p o s i t i o n  o c c u p ie d  by t h i s  c o n d i t i o n  among th e  

d i s e a s e s  a f f e c t i n g  t h e  r e t i c u l o - e n d o t h e l i a l  sy s te m ,  i s  by no 

means c l e a r #  The c h i e f  q u e s t i o n  i s  w h e th e r  s a r c o i d o s i s  i s  to  be 

r e g a r d e d  as  a s p e c i f i c  granuloma o r  r a t h e r  as a b i z a r r e  r e a c t i o n  

to  i n f e c t i o n  w i t h  th e  t u b e r c l e  b a c i l l u s .

S a r c o i d o s i s  may be d e s c r i b e d  as  a s y s t e m ic  d i s e a s e  

a f f e c t i n g  p a r t i c u l a r l y  t h e  ly m p h o -h a em o p o ie t i c  a p p a r a t u s  i . e #  

a r e t i c u l o - e n d o t h e l i o s i s ,  w i t h  t h e  f o r m a t i o n  o f  f o l l i c u l o i d  

g r a n u l a t i o n  t i s s u e #  The l e s i o n s  t e n d  to  r e g r e s s  s p o n t a n e o u s l y  

g i v i n g  a p i c t u r e  o f  s low  developm ent  and b e n ig n  p r o t r a c t e d  

course#

Ho example o f  d i s t i n c t  s a r c o i d o s i s  has  b e en  met w i t h  i n  

t h e  p r e s e n t  s t u d y .  Cameron a n d  Dawson (1942)  i n  an  e x t e n s i v e  

rev ie w  o f  th e  s u b j e c t  d e s c r i b e  t h e  c l i n i c a l  f e a t u r e s  and  

h i s t o l o g y /



h i s t o l o g y  as fo l lo w s#  The c h a r a c t e r i s t i c  c l i n i c a l  m a n i fe s ta t io n s  

a re :- l#  M u l t ip l e  lymphadenopathy# 2# E x te n s i v e  r a d i o l o g i c a l  

changes I n  th e  lungs  w i t h  l i t t l e  o r  no c l i n i c a l  d i s t u r b a n c e #

3# Bone marrow and bone changes w i t h  o s t e o p o r o t i c  l e s i o n s  of 

t h e  hands and f e e t #  4# Sp lenom ega ly .  5# I r i d o c y c l i t i s #

6 # S k in  invo lvem ent  by t h e  t y p i c a l  i s s u e #  The t i s s u e  c o n s i s t s  

o f  e p i t h e l i o i d  c e l l s  a r r a n g e d  i n  f o l l i c l e s #  There  i s  l i t t l e  or 

no n e c r o s i s ,  a v a r i a b l e  number of m u l t i n u c l e a t e d  g i a n t  c e l l s  

may be p r e s e n t ,  and t h e r e  i s  a s u r r o u n d in g  a g g r e g a t i o n  of  

lymphocytes# R e g r e s s i o n  i s  by f i b r o s i s  and h y a l i n i s a t i o n #

The o r d i n a r y  l a b o r a t o r y  c r i t e r i a  of  t u b e r c u l o s i s  v i z #  th e  

p re sen c e  o f  t u b e r c l e  b a c i l l i  i n  t h e  sputum, -  i n t r a d e r m a l  t e s t s  

and animal  i n o c u l a t i o n  a r e  a lm o s t  a lways n e g a t iv e #

Schaumann (1 9 36 ) ,  who f o r m e r l y  f a v o u r e d  the  h y p o t h e s i s  of a 

s p e c i f i c  granuloma,nov7 c o n s i d e r s  t h a t  t h e  e v id e n c e  i n  f a v o u r  

o f  a t u b e r c u l o u s  o r i g i n  i s  v e r y  s t r o n g #  The c o n d i t i o n  r e s e m b l e s  

i n  many r e s p e c t s  c h r o n i c  m i l i t a r y  t u b e r c u l o s i s  which  was 

d e s c r i b e d  a t  l e n g t h  by Hoyle and V aizey  (1937)#

OBSERVATIONS ON THE REACTIVE RETICULOSES*

Prom the f o r e g o i n g  o b s e r v a t i o n s  i t  a p p e a r s  t h a t  t h e  

e a r l i e s t  r e a c t i o n  on th e  p a r t  o f  ly m p h a t ic  g l a n d s ,  t o  an  

i r r i t a n t ,  i s  h y p e r t r o p h y  o f  th e  s i n u s  e n d o t h e l i a l  ( r e t i c u l u m )  

c e l l s  which  may rem ain  f i x e d  or  may become f r e e ,  b o t h  f i x e d  

and f r e e  c e l l s  b e in g  c a p a b le  o f  p h a g o c y t i c  a c t i v i t y #  T h is  

c o n s t i t u t e s  th e  common p i c t u r e  o f  s i n u s  c a t a r r h  and th o u g h  th e  

appe a ranc  e o f /
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of  th e  ly m p ha t ic  s i n u s e s  v a r i e s , f r o m  s o l i d  c o rd s  o f  h y p e r p l a s t i c  

c e l l s , t o  an open a r ran g em en t  w i t h  numerous f r e e  p h a g o c y te s ,  t h e  

p r o c e s s  i s  fu n d a m e n ta l ly  the  same. I f  t h e  c e l l s  rem ain  f i x e d  

i n  s o l i d  c o r d s , t h e y  may p rod uce  r e t i c u l i n  f i b r i l s  (C orner  1920) .

As w e l l  a s  the  l a r g e  c e l l s  w i t h  p a l e  n uc le u s  and e o s i n o p h i l i c  

p r o to p la s m ,w h ic h  a r e  a c t i v e l y  phagocy t ic  i n  th e  ly m p h a t ic  s i n u s e s ,  

a n o th e r  type  o f  c e l l  w i t h  r e g u l a r  o u t l i n e ,  round  r a t h e r  d a r k e r  

nuc leus  and f a i n t l y  b a s o p h i l i c  p r o to p la s m  i s  f r e q u e n t l y  met w i th .  

This  c e l l  has  no t  been  o b se rv e d  to be a c t i v e l y  p h a g o c y t i c ,  although 

i t  a p p ea rs  i n  r e sp o n se  t o  an  i r r i t a n t ,  and a c l e a r l y  s i m i l a r  

c e l l  i s  met w i t h  i n  l a r g e  numbers ,i n  th e  ly m p h a t ic  s i n u s e s  o f  

t h e  g lan d s  of  r a b b i t s  s t i m u l a t e d  w i t h  l i s t e r e l l a  m onocytogenes ,  

i t s  e x a c t  n a t u r e  i s  no t  p e r f e c t l y  c l e a r ,  b u t  i t  b e a r s  some 

resem blance  to  th e  m ono cy te ,an d  in d e e d  i n  a p p e a r a n c e , i s  

i n t e r m e d i a t e  between th e  h y p e r p l a s t i c  f i x e d  r e t i c u l u m  c e l l  and 

th e  monocyte.  Very s i m i l a r  c e l l s  were met w i t h  i n  many o t h e r  

c o n d i t i o n s ,  n o t a b ly  i n  c e r t a i n  o f  the  r e t i c u l o s e s  su c h  as 

No. 125-,where t h e r e  was a l s o  h y p e r p l a s i a  o f  t h e  s i n u s  

e n d o the l iu m .  I t  must be em phas ised  , t h a t  t h e  l a r g e  macrophages 

o f  the  lymph s i n u s e s  and  o f  th e  s p l e n i c  b lo o d  s i n u s e s  which  

can o f t e n  be s e e n  f i l l e d  w i t h  r ed  c o r p u s c l e s ,  d i f f e r  v e ry  

c o n s i d e r a b l y  i n  a p p ea rance  f rom  th e  s i n u s  e n d o t h e l i a l  c e l l s .

T h is  i s  p a r t i c u l a r l y  n o t i c e a b l e  a f t e r  s t i m u l a t i o n  w i t h  L. 

monocytogenes F i g .  /53 where a l s o  th e  p a l e  v e s i c u l a r  n u c le u s

and cop ious  i r r e g u l a r  e o s i n o p h i l i c  p r o t o p la s m  a r e  i n  

c o n t r a s t /



c o n t r a s t  to  the  o t h e r  ty pe  o f  f r e e  c e l l ,  which  a p p e a r s  to  

a r i s e  m a in ly  from t h e  t r u e  r e t i c u l u m  c e l l s  o f  the  g l a n d s .

Th© n ex t  re s p o n se  to  i r r i t a t i o n  i s  r e a c t i v e  f o l l i c u l a r  

h y p e r p l a s i a  where th e  t r u e  r e t i c u l u m  c e l l s  become i n v o l v e d ,  

and a r e  i n  r e a d i n e s s  to  p ro d u ce  p h a g o c y t i c  and m o b i le  c e l l s .  

They can a l s o  p ro d u c e ^ n o t  on ly  th e  e p i t h e l i o i d  c e l l s ,  b u t  a l s o  

th e  g i a n t  c e l l s  o f  th e  t u b e r c l e  f o l l i c l e ,  as  has  a l r e a d y  been 

d e s c r i b e d .  Analagous r e a c t i o n s  may o c c u r  i n  t h e  s p l e e n ,  and  

h y p e r p l a s i a  o f  th e  s i n u s  e n d o th e l iu m  w i t h  f r e e  c e l l s ,  b o t h  o f  

th e  macrophage ty p e ,  and o f  th e  s m a l l e r  m o n o c y t e - l i k e  t y p e ,  

i s  f r e q u e n t l y  r e c o g n i s e d .  E x p e r i m e n t a l l y ,  a f t e r  s t i m u l a t i o n  

w i t h  L. monocytogenes,  t h e s e  f e a t u r e s  become v e ry  a p p a r e n t ,  and  

i n  a d d i t i o n , t h e r e  i s  h y p e r p l a s i a  o f  the  t r u e  r e t i c u l u m  c e l l s  

o f  th e  ff ia lphighian  b o d ie s  comparable  t o  th e  h y p e r p l a s i a  which  

o ccu rs  i n  t h e  t r u e  r e t i c u l u m  c e l l s  o f  th e  lymph g l a n d s .



IDBOPATHIC HYPSHPLASTIC RETICULOSES.

DEFINITION.

P r o c e s s e s  c h a r a c t e r i s e d  by an o v e rg row th  o f  r e t i c u l u m  

and, o r  s i n u s  e n d o t h e l i a l  c e l l s  o r  o f  t h e i r  o f f s p r i n g ,  o c c u r r i n g  

i n  th e  ab sen c e  o f  any a s c e r t a i n a b l e  c a u s a l  f a c t o r , s u c h  as  

i n f e c t i o n ,  and no t  p r e s e n t i n g  the c h a r a c t e r i s t i c s  o f  m a l ig n an c y  

as  g e n e r a l l y  unders tood# T h is  g ro u p ,  t h e r e f o r e ,  i n c l u d e s  a 

wide v a r i e t y  o f  p r o c e s s e s ,  which however may be c o n s i d e r e d  i n  

two main s u b - g r o u p s ,  v . i . z .  t h e  a c u t e  r e t i c u l o s e s  and  the  

c h ro n ic  r e t i c u l o s e s #

ACUTE RETICULOSES.

Cases 101/ 3 9 , 19 /4 6 ,  125, 264* 16512 a r e  c o n s i d e r e d  

to  be examples o f  t h i s  s u b -g ro u p .  The main c l i n i c a l  f e a t u r e s  

o f  t h e s e  c a s e s  a r e  summarised i n  T ab les  I  and I I .

C l i n i c a l l y  th e  a c u t e  r e t i c u l o s e s  a r e  c h a r a c t e r i s e d  by

an a c u t e  f e b r i l e  i l l n e s s  a s s o c i a t e d  w i t h  a v a r y i n g  d e g re e  o f

g l a n d u l a r  e n la rg em en t ,  sometimes t h e  g l a n d s  a r e  q u i t e  s m a l l

and d i s c r e t e ,  and sometimes v e ry  l a r g e  fo rm in g  m a t t e d  m a s s e s .

I n  g e n e r a l  however they  t e n d  t o  be r e l a t i v e l y  s m a l l .  The

s p l e e n  i n  i n v a r i a b l y  e n l a r g e d ,  b u t  se ldom  g r e a t l y  s o ,  an d  th e

e n la rg em en t  does not  a p p ra o c h  t h a t  seen  i n  c h ro n ic  m y e lo id

leu k aem ia .  P r o g r e s s i v e  anaemia i s . t h e  r u l e ,  and  i n  th e  l a t e r

s t a g e s  p u r p u r i c  m a n i f e s t a t i o n s  a r e  common; i n  f a c t  t h e r e  i s  a

h aem o ly t ic  anaemia and a m odera te  d eg ree  o f  j a u n d i c e  may o c c u r .

J a u n d ic e  i s  i n  g e n e r a l  more s e v e r e  i n  th e  a c u t e  r e t i c u l o s e s  o f  

i n f a n t s /
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i n f a n t s  ( O b e r l in g  and G uer in  1934)* b u t  was s t r i k i n g  i n  two 

o f  th e  p r e s e n t  c a s e s .  The d u r a t i o n  o f  t h e s e  d i s e a s e s  i s  

v a r i a b l e ,  bu t  i s  se ldom more th an  t h r e e  months a t  t h e  m o s t .  

PATHOLOGY.

The p o s t -m o r te m  a p p e a ra n c e s  a r e  no t  p a r t i c u l a r l y  

c h a r a c t e r i s t i c .

A p a r t  f rom g l a n d u l a r  e n la rg e m e n t ,  m odera te  sp le n o m e g a ly ,  

and i n  some c a se s  s l i g h t  hepa tom egaly ,  th e  f e a t u r e s  a r e  t h o s e  

of  an a c u t e  h aem o ly t ic  anaemia.  There may be some a r e a s  o f  

w h i t i s h  i n f i l t r a t i o n  v i s i b l e  i n  th e  l i v e r  o r  k id n e y s  and th e  

bone marrow, which i s  i n  g e n e r a l  p a l e ,  may p r e s e n t  a r e a s  o f  

w h i t i s h  t i s s u e .  The ly m p h a t ic  g la n d s  a r e  s o f t ,  and on s e c t i o n  

the  cu t  s u r f a c e  ten ds  to  b u lg e .  I t  u s u a l l y  shows s m a l l  r e d  

haemorrhagic  f l e c k s .  The s p l e e n  i s  a l s o  s o f t  and th e  

M alp igh ian  b o d ies  a r e  i n d i s t i n c t .

HISTOLOGICAL APPEARANCES.

No. 101/39, P i g s .  3 3 - 4 2 ?i s  r e g a r d e d  as  a t y p i c a l  example  

o f  a c u te  r e t i c u l o s i s  w i th o u t  d i f f e r e n t i a t i o n .  The fu n d am e n ta l  

p r o c e s s  i n  t h i s  c a se  was a h y p e r p l a s i a  o f  the  r e t i c u l u m  c e l l s .

In  th e  lymph g la n d s  the  normal s t r u c t u r e  was o b s c u r e d  by t h e s e  

h y p e r p l a s t i c  c e l l s .  There  was l i t t l e  i f  any a t t e m p t  a t  

d i f f e r e n t i a t i o n .  The type  c e l l  was l a r g e  w i t h  r e l a t i v e l y  

cop ious  n e u t r o p h i l i c  p r o to p la s m .  The c e l l  o u t l i n e  was d i s t i n c t .  

The nuc leus  was round  o r  i n d e n t e d ,  and r e l a t i v e l y  p a l e ,  the  

ch ro m a t in  b e in g  a r r a n g e d  e i t h e r  i n  a few s t r a n d s  r a d i a t i n g  

from the  s i n g l e  n u c l e o l u s ,  o r  i n  some i n s t a n c e s  c o n s i s t i n g  o f  

f  i  ne /
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f i n e  s c a t t e r e d  g r a n u l e s  i n  t h e  n u c le u s*  The c e l l s  were v e r y  

un i fo rm  and m i t o t i c  f i g u r e s  were f r e q u e n t *  I n  the  lymph 

s i n u s e s  t h e r e  were a few l a r g e  i r r e g u l a r  m acrophages ,  w hich  

showed e r y t h r o p h a g o c y t o s i s • There  was a  s i m i l a r  u n i fo rm  

c e l l u l a r i t y  of th e  hone marrow. I n  t h e  s p l e e n  t h e  

m a lp ig h ia n  bo d ie s  were s m a l l ,  w i t h  a few rem a in in g  lym phocytes  

i n  the  c e n t r a l  p a r t ,  su r ro u n d e d  by l a r g e  c e l l s  s i m i l a r  t o  

t h e s e  i n  th e  lymph g la n d s  and bone marrow* The s p l e n i c  p u lp  

was s t u f f e d  w i t h  th e  t y p i c a l  c e l l s .

The s u p r a r e n a l  g la n d s  were e x t e n s i v e l y  i n f i l t r a t e d  by 

th e  type c e l l s .  There was a l s o  some i n f i l t r a t i o n  o f  t h e  

k id ney s  e s p e c i a l l y  a long  the  b loo d  v e s s e l s  b e n e a t h  th e  c a p s u l e .  

There was no i n f i l t r a t i o n  o f  the l i v e r .

Case 1 9 /4 6 ,  P i g s .  43-4-6 was t h a t  o f  a woman aged 57 

y e a r s .  There was no a b n o r m a l i t y  o f  t h e  w h i t e  c e l l s  i n  t h e  

p e r i p h e r a l  b lo o d .  H i s t o l o g i c a l l y  t h e r e  was o v e rg ro w th  of  

r e t i c u l u m  c e l l s ,  and i n  a d d i t i o n  t h e r e  were g r e a t  numbers of 

l a r g e  e o s i n o p h i l i c  c e l l s  f r e e  i n  t h e  s i n u s e s  o f  t h e  lymph g l a n d s ,  

c a r r y i n g  on e r y t h r o p h a g o c y t o s i s .  These c e l l s  were f r e q u e n t l y  

l a d e n  w i t h  r e d  c o r p u s c l e s  and sometimes w i t h  brown p ig m e n t .  By 

f a r  the  g r e a t e r  p r o p o r t i o n  o f  e r y t h r o p h a g o c y t o s i s  was g o in g  on i n  

the  s i n u s e s ,  v e ry  l i t t l e  was t o  be seen  i n  th e  t r a b e c u l a e  of  

th e  g l a n d .  I t  was n o te w o r th y  t h a t  p ro fo u n d  anaemia of h a e m o ly t i c  

type  was a f e a t u r e  i n  t h i s  case*  The d u r a t i o n  o f  t h e  d i s e a s e  was 
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somewhat l o n g e r  th an  i s  u s u a l ,  and i n  some a r e a s  th e  

ap p e a ra n c e s  were o f  e a r l y  f i b r o b l a s t  f o r m a t i o n ,  s u g g e s t i n g  

t h a t  d i f f e r e n t i a t i o n  was o c c u r r i n g  i n  a t  l e a s t  two d i r e c t i o n s ?  

v . i . z .  t o  macrophages and  to  f i b r o b l a s t s *  I n  No* 123 F igs*  

47-51  t h e r e  was on ly  a m odera te  o v e rg row th  of  r e t i c u l u m  c e l l s ,  

and a l a r g e  number o f  lymphocytes  rem ained .  There was 

c o n s i d e r a b l e  e r y t h r o p h a g o c y t o s i s  by l a r g e  c e l l s  i n  th e  lymph 

s in u se s*  The s i n u s  e n d o t h e l i a l  c e l l s  were a l s o  s w o l l e n ,  

and a p a r t  f rom  th e  p h a g o c y t ic  c e l l s ,  t h e r e  were many l a r g e  

c e l l s  f r e e  i n  th e  s i n u s e s *  These c e l l s  had f a i n t l y  

b a s o p h i l  p r o to p la s m ,  r e l a t i v e l y  l a r g e  n u c l e i  and r e sem b led  

i n  t h e i r  c h a r a c t e r i s t i c s  monocytes .  I n  t h i s  case  t h e r e  

was no a p p a r e n t  i n c r e a s e  i n  monocytes i n  the  p e r i p h e r a l  

c i r c u l a t i o n .  Anaemia was p r o g r e s s i v e  and severe*  No* 264 

Figs* 52-53 was r e g a r d e d  c l i n i c a l l y  as  an example of  

monocytic  leukaem ia  as  t h e  monocytes i n  t h e  p e r i p h e r a l  

b loo d  were g r e a t l y  i n c r e a s e d  i n  number, and  some of  them 

were r e g a r d e d  a s  b e in g  immature o r  m o n o b la s t s .  The t o t a l  

l e u c o c y t e s  were no t  in c re a s e d *

The h i s t o l o g i c a l  p i c t u r e  however was q u i t e  d i f f e r e n t  

from t h a t  o f  16512  which was a l s o  c o n s i d e r e d  to  be an example 

o f  monocytic  l eu k aem ia .  I n  t h e  lymph g la n d s  and s p l e e n  t h e r e  

was a m odera te  deg ree  of  r e t i c u l u m  c e l l  h y p e r p l a s i a  and 

s c a t t e r e d  among th e  o t h e r  c e l l s  t h e r e  was a c o n s i d e r a b l e  number 

of  l a r g e  f r e e  round c e l l s ,  w i t h  th e  c h a r a c t e r i s t i c s  o f  

monocytes .  A s m a l l  amount o f  e r y t h r o p h a g o c y t o s i s  was p r e s e n t  
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in  the lymph s in u s e s ,  and a very co n s id era b le  amount in  the  

s p le n ic  s in u s e s .  This case i s  regarded as an acute  

r e t i c u l o s i s  w ith  some d i f f e r e n t i a t i o n  to  monocytes which  

were escap in g  in  moderate number in t o  the p e r ip h e r a l  

c ir c u la t io n *  H i s t o l o g i c a l l y  there  was some resem blance to 

No* 125*

ACUTE RETICULOSIS WITH MONOCYTIC DIFFERENTIATION*

Case 16512 i s  a t y p ic a l  example o f  what i s  u s u a l ly  

d escr ib ed  as m onocytic leukaem ia. At the same time i t  

p resen ts  the c h a r a c t e r i s t i c s  both c l i n i c a l  and h i s t o l o g i c a l  

o f  an acute  r e t i c u l o s i s .

The p a t i e n t ,  a male aged  24 y e a r s ,  s u f f e r e d  f rom  an 

a c u te  f e b r i l e  i l l n e s s  o f  two m o n th s 1 d u r a t io n *  T here  was 

modera te  g e n e r a l i s e d  g l a n d u l a r  e n la r g e m e n t ,  most  a p p a r e n t  

i n  th e  c e r v i c a l  r e g i o n .  Splenomegaly  was o f  m odera te  d e g re e .  

P ro found  p r o g r e s s i v e  anaemia o c c u r r e d  and s h o r t l y  b e f o r e  

d e a th  p u r p u r i c  m a n i f e s t a t i o n s  made t h e i r  a p p e a ra n c e .  The 

l e u c o c y t e  coun t  r o s e  f rom 76,000/cmm t o  200,000/CMM. w i t h  

from 62#  to  77% l a r g e  mononuclears*  The l a r g e  m ononuc lea rs  

o f  th e  b lo o d  were of  the  u s u a l  ty p e  w i t h  f a i r l y  co p io u s  

r a t h e r  g r e y i s h - b l u e  cy to p la sm .  The n u c le u s  was l a r g e ,  u s u a l l y  

i n d e n t e d ,  w i t h  th e  c h ro m a t in  a r r a n g e d  i n  f i n e  i n t e r l a c i n g  

s t r a n d s .  One or  more n u c l e o l i  were p r e s e n t  i n  a p r o p o r t i o n  

of  the  c e l l s .  Some of  th e  c e l l s ,  p a r t i c u l a r l y  t h o s e  w i t h  

n u c l e o l i ,  had an i r r e g u l a r  o u t l i n e  w i t h  b l u n t  p se u d o p o d ia 
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l i k e  p r o c e s s e s ,  and i n  many o f  the  c e l l s  the  p r o t o p l a s m  was 

v a c u o l a t e d .  The oxydase  r e a c t i o n  was n e g a t i v e .

The h i s t o l o g i c a l  p i c t u r e  i n  t h e  v a r i o u s  o rg an s  was v e ry  

c h a r a c t e r i s t i c ,  e s p e c i a l l y  i n  th e  ly m p h a t ic  g l a n d s  and s p l e e n .  

I n  th e  fo rm e r  t h e r e  was i n t e n s e  h y p e r p l a s i a  o f  th e  r e t i c u l u m  

c e l l s  t h ro u g h o u t  th e  whole g l a n d ,  though  th e  p r o c e s s  was more 

advanced i n  t h e  m edul la  and i n t e r - f o l l i c u l a r  c o r t e x ,  whence 

the  h y p e r p l a s t i c  c e l l s  c o u ld  be s e e n  i n v a d i n g  th e  lymphoid  

f o l l i c l e s ,  r e p l a c i n g  th e  lym phocy tes ,  F i g .  5h i n  t h e  main t h e  

h y p e r p l a s t i c  r e t i c u l u m  c e l l s  were j o i n e d  t o g e t h e r  by d e l i c a t e  

p r o c e s s e s .

The e n d o t h e l i a l  c e l l s  o f  th e  lymph s i n u s e s  were a l s o  

g r e a t l y  i n c r e a s e d  i n  number and were s w o l l e n ,  t h e i r  n u c l e a r  

c h a r a c t e r i s t i c s  c l o s e l y  re s e m b l in g  th o s e  o f  th e  r e t i c u l u m  

c e l l s .  The m a j o r i t y  o f  b o t h  ty p e s  o f  c e l l  had a n u c l e o l u s .  

Many o f  the  n u c l e i  were i n d e n t e d  and showed a f i n e  c h ro m a t in  

ne twork ,  so  t h a t  they  were  v e ry  r e m i n i s c e n t  o f  t h e  n u c l e i  

of  t h e  monocyte. Many f r e e  c e l l s  w i t h  t h e  c h a r a c t e r i s t i c s  o f  

monocytes were f r e e  i n  th e  lymph s i n u s e s ,  i n  t h e  s u b s t a n c e  o f  

the  g la n d ,  and i n  th e  b lo o d  v e s s e l s  o f  t h e  g l a n d  and  o f  i t s  

c a p s u le  F i g s .  5 5 -56 .  I n  t h e  s p l e e n  th e  m a lp i g h ia n  b o d ie s  

were i n d i s t i n c t ,  and  were composed o f  a few lym phocytes  w i t h  

many l a r g e r  c e l l s  o f  m onocyt ic  ty pe  e s p e c i a l l y  tow ards  th e  

p e r i p h e r y  o f  the  m a lp ig h ia n  body, F i g .  58. The s p l e n i c  

s i n u s e s  c o n t a i n e d  r e l a t i v e l y  l i t t l e  b lo o d ,  and  th e  e n d o t h e l i a l  
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c e l l s  were g r e a t l y  s w o l l e n  g i v i n g  the  s p l e n i c  p u lp  a s o l i d  

t e x t u r e .  The s w o l le n  e n d o t h e l i a l  c e l l s  o f  th e  s i n u s e s  had 

th e  same a pp ea ran ce  a s  th e  s w o l l e n  e n d o t h e l i a l  c e l l s  o f  t h e  

ly m p ha t ic  s i n u s e s .  Many c e l l s  w i t h  t h e  c h a r a c t e r i s t i c s  o f  

monocytes were f r e e  i n  t h e  s p l e n i c  s i n u s e s *  The bone marrow 

Fig* 57 showed a s i m i l a r  ove rg ro w th  o f  r e t i c u l u m  c e l l s ,  w i t h  

numerous monocytes .  I n  t h e  l i v e r  Fig* 59 t h e r e  was a r a t h e r  

d i f f u s e  i n f i l t r a t i o n  w i t h  monocyt ic  c e l l s .  E ry th ro p h a g o cy to s i s  

was o c c u r r i n g  i n  th e  s p l e n i c  s i n u s e s ,  b u t  was no t  a p ro m in e n t  

f e a t u r e .  The e s s e n t i a l  p r o c e s s  i n  t h i s  c ase  was h y p e r p l a s i a  

of  th e  r e t i c u l u m  and s i n u s  e n d o t h e l i a l  c e l l s ,  w i t h  

d i f f e r e n t i a t i o n  to  monocytes which were g r e a t l y  i n c r e a s e d  i n  

the  p e r i p h e r a l  b lo o d  s t r e a m .

Comment on Monocytic  Leukaemia.

I t  was the r e c o g n it io n  o f  the monocyte as a th ir d  

d i s t i n c t  type o f  w hite  c o rp u sc le  by S c h i l l i n g  (1912) th a t  l e d  

to the reco g n it io n  and d e s c r ip t io n  o f  m onocytic leukaemia as a 

sep arate  e n t i t y  by Resehad and S c h i l l i n g  ( i 913}• U n t i l  

r e c e n t ly  the d i s e a s e  was regarded as a r a r i t y .  G i t t i n s  and 

Hawksley (1930) were a b le  to  c o l l e c t  from th e  l i t e r a t u r e  on ly  

21 ca ses  supported by h i s t o lo g y .  S in ce  then however i t  has 

apparently  been more fr e q u e n t ly  r ec o g n ise d , e s p e c i a l l y  i n  the  

U .S .A .,  and Evans (1942) a c ce p ts  179 c a se s  from the l i t e r a t u r e ,  

but admits th a t  in  a p rop ortio n  the d ia g n o s is  was not  

supported by autopsy . There i s  s t i l l  a body o f  o p in io n  which  

d en ies  the e x i s t e n c e  o f  m onocytic leukaemia as a se p a r a te  
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e n t i t y  and co n sid ers  i t  to  be merely a phase o f  the m yelo id  

or lym phatic type# Evans (1942) in  a q u es t io n n a ir e  to 45 

h a e m a to lo g is ts ,  found th a t  o f  4 0  who r e p l i e d ,  34 b e l ie v e d  in  

i t s  occu rren ce , 2 d id  n ot, and 4  gave no o p in io n . I t s

frequency in  r e l a t io n  to  o th er  forms o f  leukaemia v a r ie s  from

c l i n i c  to  c l i n i c .  Prom p erson a l ex p er ien ce  over the p a s t  13 

y e a rs ,  i t  would appear to  be extrem ely ra re . Cases have been 

d escr ib ed  a t  a l l  ages and both s e x e s ,  but i t  i s  commoner in  

males between the ages o f  20 and 4 0 .  The on set  i s  u s u a l ly  

abrupt. U lc e r a t iv e  l e s i o n s  o f  the  gums and th roat are a

common e a r ly  f e a tu r e ,  and have le d  to  a s u s p ic io n  o f

a g ran u locy tic  angina in  some c a s e s .  As might be exp ected , in  

th is  c o n d it io n  b u cca l in f e c t i o n  i s  o f t e n  p r e c ip i t a t e d  by 

denta l treatm ent, e s p e c i a l l y  removal of t e e th ,  and t h i s  may 

c a l l  a t t e n t io n  to the d i s e a s e .  Enlargement o f  the  lym phatic  

glands i s  u s u a l ly  only  o f  moderate d egree , and i s  sometimes 

l o c a l i s e d  to the c e r v ic a l  g la n d s ,  d ra in in g  the b u cca l  c a v ity  

(Forkner 1936). The s p le n ic  enlargement i s  s t a t e d  to  be as a 

ru le  midway betvifeen th a t  occu rr in g  in  lym phatic  and in  

m yeloid leukaem ia. The l i v e r  a l s o  i s  g e n e r a l ly  en la rg ed .

Skin l e s io n s  are fr e q u e n t ,  and c o n s i s t , i n  the e a r l i e r  s t a g e s ,  

of sm all p laques which may become u lc e r a te d ,  and which are 

composed o f  a gg reg a tio n s  o f  monocytes (Whitby & C h r i s t i e  19 33).  

(Osgood 1937). In the  e a r l i e r  s ta g e s  o f  the d i s e a s e  the  

g r a n u lo c y t ic  s e r i e s  o f  c e l l s  i s  not much a f f e c t e d ,  but w ith  

e x te n s iv e  involvem ent o f  the marrow, th ese  c e l l s  are reduced  
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i n  numbers* and young forms may occur in  the p e r ip h e r a l  

b lood . High ir r e g u la r  f e v e r  i s  the r u le  in  acute  c a s e s .  

Anaemia i s  p r o g r e s s iv e  and i s  a s s o c ia t e d  in  the l a t e r  s ta g e s  

w ith  purpuric m a n ife s ta t io n s .  The u su a l d u ra tion  o f  the  

d is e a s e  from the time o f  d ia g n o s is  t i l l  d ea th , i s  from 3-8  

weeks. (Evans 1942), (Damashei: 1930). A subacute and a 

chronic form o f  the d is e a s e  have been d e sc r ib e d ,  Laurence,  

Josey & Young (1931) record  a case  w ith  s u r v iv a l  f o r  f i f t y  

s i x  weeks, and Osgood (1937) one l a s t i n g  two y e a r s .

The nature o f  the monocyte found in  the  b lood  in  

monocytic leukaem ia, has been the su b je c t  o f  c o n tro v e rsy .

Most authors co n s id er  i t  to  be i d e n t i c a l  w ith  the  ordinary  

blood monocyte, but Damashek (193°)  c o n s id e r s  th a t  a 

proportion  o f  the monocytes in  a case  recorded by him were 

h i s t i o c y t e s .  These c e l l s  were d i f f e r e n t  in  appearance from  

the usual m onocytes, in  th a t  t h e i r  nucleus was round or o v a l ,  

w ith  r e l a t i v e l y  coarse  chromatin, forming a coarse  network, 

th e ir  protoplasm  was g r e y is h  b lu e , w ith  numerous v a cu o les  

and pseudopodia were common. A few co n ta in ed  in g e s te d  red  

c o rp u sc le s .  Damashek r e f e r s  to them as h i s t i o c y t e s  or 

monoblasts or immature m onocytes. He f u r t h e r  s t a t e s  th a t  

n u c le o l i  are not p resen t  in  the m onocytic s e r i e s  o f  c a l l s .  

G-ittins & Hawksley (1933) d e sc r ib e  n u c le o l i  as sc a n ty  and 

i n d e f i n i t e .  Evans (1942) s t a t e s  th a t  n u c le o l i  are u su a l ly  

p r e se n t .
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There have been a c o n s id er a b le  number o f  r e p o r ts  on 

the h i s t o l o g i c a l  appearances in  m onocytic leukaem ia.

(TJgruimow (1928) d e sc r ib e s  the  s p le n ic  pulp and l i v e r  as be in g  

f u l l  o f  la rg e  c e l l s ,  the  Kupffer c e l l s  o f  the  l i v e r  as 

in c re a se d  and o f t e n  c o n ta in in g  red c o r p u s c le s .  A lso  he 

noted i s la n d s  o f  c e l l s  o f  the monocyte s e r i e s  in  the bone 

marrow.

gchw irtschew skaja (1928) d e sc r ib e s  d i s t e n s io n  o f  the 

s in u se s  o f  t h e ^ l e n i c  pulp by la r g e  c e l l s  and h y p er p la s ia  o f  

the r e t i c u lo - e n d o t h e l i a l  c e l l s  in  the s p le e n ,  lymph nodes and 

marrow. In h is  case  the Kupffer c e l l s  were normal. G i t t i n s  

& R-awksley (1933) noted th a t  the  lym phatic  g lands were very  

c e l lu l a r ,  the c e l l s  be in g  o f  v a r io u s  s i z e s  and shapes, but 

apparently  o f  the monocytic s e r i e s .  They c o n s id ered  th a t  

the c e l l s  were be ing  produced from lym phatic  r e t i c u l -  

endothelium . In t h e ir  case  the Mialpighian b od ies  o f  the  

sp leen  were sm all and s c a t t e r e d  among the rem ain ing  

lymphocytes were m onocytes. In the s p le n ic  pulp the number 

o f  monocytes was very g r e a t ,  and they were s c a t t e r e d  

in d is c r im in a te ly .  Evans (1942) d e sc r ib e s  i n f i l t r a t i o n  o f  

the organs and t i s s u e s  w ith  monocytes and g en era l  r e t ic u lu m  

c e l l  h y p er p la s ia .  In  the s o - c a l l e d  chronic  form o f  m onocytic  

leukaemia the h i s t o l o g i c a l  fe a tu r e s  are s a id  to resem ble  

c lo s e l y  th ose  o f  lymphadenoma (O sgood.1937 )* (Doan, Wiseman 

Cunningham 1934)*
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H i t t m a i r  (19^-2) t a k e s  the  view t h a t  t h e r e  a r e  two form s 

o f  m onocyt ic  leu k a em ia .  I n  t h e  f i r s t ,  f o l l o w i n g  the  t e a c h i n g  

o f  Naegdi,  he c o n s i d e r s  t h a t  th e  monocytes a r e  d e r i v e d  f rom  

m y e l o b l a s t s .  T h is  type  o f  c a se  i s  i n v a r i a b l y  a c u t e  and 

to  j u s t i f y  a d i a g n o s i s  o f  m onocy t ic  l eu k aem ia ,  a t  l e a s t  50  

p e r  c e n t  o f  t h e  w h i t e  c e l l s  must be m onocytes .  The m a j o r i t y  

o f  such  c e l l s  a r e  s t a t e d  to  be oxydase  p o s i t i v e ,  and w i th  

s u p r a v i t a l  s t a i n i n g  show n e u t r a l  r e d  r o s e t t e s .  I n  t h i s  type  

o f  monocytic  leukaem ia  th e  h i s t o l o g i c a l  a p p e a ra n c e s  a r e  s a i d  

to  be th o se  o f  any a c u te  leukaem ia  b u t  most c l o s e l y  re sem b le  

the  m yelo id  t y p e .  Such c a se s  u s u a l l y  become f r a n k l y  

m y e l o b l a s t i c  a t  some p e r i o d  o f  t h e i r  c o u r s e ,  and th e  b lo o d  

p i c t u r e  may v a ry  from time to  t im e ,  b e in g  sometimes m onocy t ic  

and sometimes m y e l o b l a s t i c .  The e x i s t e n c e  of  su c h  a ty p e  o f  

leukaemia a f f o r d s  an  e x p l a n a t i o n  o f  th e  ty p e  o f  c a se  d e s c r i b e d  

by Bloom (19 2 8 ) ,  where th e  b lo o d  p i c t u r e  v a r ie d  f rom  

m y e l o b l a s t i c  to  m o n o cy t ic .  At th e  same t ime i t  i s  d i f f i c u l t  

to  a c c e p t  as  f r a n k l y  m o n o c y t i c /  a c a s e / w h e r e  th e  fu n d a m e n ta l  

change a p p e a r s  to  i n v o lv e  t h e  m y e lo id  s e r i e s .  I t s  

r e c o g n i t i o n  depends upon a c c e p ta n c e  o f  th e  view t h a t  the  

monocyte may be d e r i v e d  f rom  t h e  m y e l o b l a s t ,  a c e l l  which  

more g e n e r a l l y  g i v e s  r i s e  to  t h e  g r a n u l a r  s e r i e s .

The second  type  o f  monocytic  leukaem ia  i s  d e s c r i b e d  

by H i t t m a i r ,  a s  leukaem ic  r e t i c u l o e n d o t h e l i o s i s .  T h is  may 

be a c u te  o r  c h ro n ic  and i s  s a i d  to  be r a r e  i n  women. 

F r e q u e n t l y /
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Preq.uen.tly 70-90  /  o f  t h e  w h i t e  c e l l s  a r e  m onocy tes .  H i t t m a i r  

s t a t e s  t h a t  immature monocytes (m o n o b la s t s )  may be  fo u n d  and 

t h a t  a p r o p o r t i o n  o f  b a s o p h i l  m ononuclear  c e l l s  i n t e r m e d i a t e  

between t h e  h a e m o c y to b la s t  and  th e  r e t i c u l o e n d o t h e l i a l  

l e u c o c y t e  may be met w i th  i n  t h e  c i r c u l a t i n g  b lo o d .  I n  t h i s  

type  o f  leukaem ia  th e  monocyte i s  s a i d  to  be d e r i v e d  from 

th e  r e t i c u l o - e n d o t h e l i a l  sy s te m  w i t h o u t  any p r o d u c t i o n  o f  

n y e l o i d  c e l l s .  I f  the  e x i s t e n c e  o f  t h e s e  two ty p e s  o f  

monocytic  leukaem ia  be a c c e p t e d ,  c a s e  16512  a p p ro x im a te s  to  

th e  l a t t e r  typ e  i . e .  l eukaem ic  r e t i c u l o - e n d o t h e l i o s i s  whereas  

Ho. 26k  i s  much l e s s  d e f i n i t e  and a p p ro x im a te s  more n e a r l y  

the  f i r s t  t y p e .

I n  t h e  l i g h t  o f  th e  f i n d i n g s  r e p o r t e d  by p r e v i o u s  

o b s e r v e r s ,  and o f  th e  a p p e a ra n c e s  i n  t h e  p r e s e n t  c ase  ( 1 6 5 1 2 ) ,  

i t  may be s t a t e d  t h a t  i n  t h i s  d i s e a s e  t h e r e  i s  a w id e s p r e a d  

h y p e r p l a s i a  o f  r e t i c u l u m  c e l l s ,  i n c l u d i n g  s i n u s  e n d o th e l iu m ,  

w i th  d i f f e r e n t i a t i o n  t o  m onocytes .  The a p p e a ra n c e s  i n  t h e  

c h ro n ic  form a r e  o f  g r e a t  s i g n i f i c a n c e ,  s u g g e s t i n g  t h a t ,  g iv e n  

t im e,  the  h y p e r p l a s t i c  r e t i c u l u m  c e l l s  may d i f f e r e n t i a t e  i n  

o t h e r  d i r e c t i o n s  p a r t i c u l a r l y  to  f i b r o b l a s t s .

HISTIOSYNCYTIAL RETICULOSIS.

This  c o n d i t i o n  has been  f u l l y  d e s c r i b e d  by D u s t i n  & W ei l  

(1936) .  Ho example has been  o b se rv e d  i n  th e  p r e s e n t  

i n v e s t i g a t i o n .  The d i s e a s e  i s  c h a r a c t e r i s e d  c l i n i c a l l y  by th e  

u s u a l  f e a t u r e s  o f  an a c u t e  r e t i c u l o s i s  and  r u n s  a v e ry  r a p i d  

c o u r s e .  H i s t o l o g i c a l l y /
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H i s t o l o g i c a l l y  t h e r e  i s  a s y s t e m a t i c  h y p e r p l a s i a  o f  the  

r e t i c u l o - e n d o t h e l i a l  sy s tem  th ro u g h o u t  th e  s p l e e n ,  where  th e  

pu lp  i s  e s p e c i a l l y  a f f e c t e d ,  th e  bone marrow and th e  

lym pha t ic  g l a n d s .  The l i v e r  shows i n f i l t r a t i o n  w i t h  t h e  

h y p e r p l a s t i c  c e l l s ,  b u t  t h e  K u p f fe r  c e l l s  a r e  no t  i n v o l v e d  

i n  th e  h y p e r p l a s i a .  The h y p e r p l a s t i c  t i s s u e  i s  composed 

c h i e f l y  o f  r e t i c u l u m  c e l l s ,  b u t  t h e  c h a r a c t e r i s t i c  f e a t u r e  i s  

the  p r e s e n c e  o f  l a r g e  m u l t i n u c l e a t e d  m asse s ,  sometimes w i t h  

as  many as  30  o r  Ij.0 n u c l e i .  The i n d i v i d u a l  n u c l e i  u s u a l l y  

p r e s e n t  a n u c l e o l u s .  D u s t i n  and  W eil  a r e  o f  th e  o p i n io n  t h a t  

the  s y n c y t i a l  masses  a r e  formed by c o a l e s c e n c e  o f  r e t i c u l u m  

c e l l s .  Some o f  th e  masses  a r e  no t  so l a r g e  and r e s e m b le  

m egakaryocy tes .  A s m a l l  number of  t y p i c a l  Doro thy  Reed c e l l s  

may a l s o  be p r e s e n t .

A l though  d e s c r i b e d  as h i s t i o s y n c y t i a l  r e t i c u l o s i s ,  

the  c e l l s  a r e  no t  a c t i v e l y  p h a g o c y t i c ,  and D u s t i n  & W ei l  

r e g a r d  th e  c o n d i t i o n  a s  a fo rm  o f  a c u t e  r e t i c u l o s i s .  

H i s t i o c y t i c  M ed u l la ry  R e t i c u l o s i s  i s  d e s c r i b e d  as  a s e p a r a t e  

e n t i t y  by Robb-Smith  (1938)  and a p p a r e n t l y  s i m i l a r  c a s e s  have 

been d e s c r i b e d  by o t h e r  a u th o r s  ( S c o t t  and  Robb Sm i th  1939)* 

(Asher 1946) .  The c o n d i t i o n  Y/hich p r e s e n t s  th e  c l i n i c a l  

f e a t u r e s  common t o  any of  th e  r e t i c u l o s e s  i s  r e l a t i v e l y  a c u t e  

though th e  d u r a t i o n  may be many months.  A ccord ing  to  Robb- 

Smith th e  c h a r a c t e r i s t i c  h i s t o l o g i c a l  f e a t u r e s  a r e  h y p e r p l a s i a  

o f  th e  r e t i c u l u m  c e l l s  p a r t i c u l a r l y  o f  th e  m e d u l l a ry  p o r t i o n s  

o f  th e  ly m p h a t ic  g l a n d s ,  a s s o c i a t e d  w i t h  a c t i v e  p h a g o c y t o s i s  

o n /



on the p art o f  the * h i s t i o c y t e s *. Giant c e l l s  are a l s o  

d escr ib ed  , * ra th er  l i k e  p a le -n u c le a te d  Sternberg c e l l s * • 

Robb-Smith a ls o  d e sc r ib e s  numerous la r g e  non-phagocytic  c e l l s  

w ith  s i n g l e  or m u lt ip le  b a s o p h i l ic  n u c le i*  which he c a l l s  

p r o - h is t io c y t e s *  S im ila r  c e l l s  have been fr e q u e n t ly  met w ith  

in  the p resen t  study in  many varying c o n d it io n s  but 

p a r t i c u la r ly  i n  c e r t a in  forms o f  s in u s  c a ta rrh  ( F i g s . 7 & 8)  

and in  the somewhat s im i la r  p ic tu r e s  met w ith  in  L , 

monocytogenes i n f e c t i o n  in  r a b b i t s .  In the l a t t e r  c o n d it io n ,  

although th e se  c e l l s  were p r e sen t  a long w ith  many fran k  phago

c y te s ,  they were e n t i r e ly  d i f f e r e n t  i n  appearance and none 

could be d i s t i n c t l y  observed  in  the p r o c ess  o f  changing to  

ty p ic a l  macrophages. No example o f  h i s t i o c y t i c  m edullary  

r e t i c u l o s i s  was r ec o g n ise d  in  the  p r e se n t  s tu d y .

G ia n t -c e l l  H i s t i o c y t i c  R e t i c u l o s i s t i s  a l s o  d e sc r ib e d  by 

Robb-Smith (1938} but even he appears to  be doubtfu l as to  i t s  

e x is te n c e  as a d i s t i n c t  e n t i t y ,  and c o n s id er s  th a t  i t  may be 

id e n t i c a l  w ith  or a t  l e a s t ,  c lo s e l y  a l l i e d  to s a r c o i d o s i s .  

Comment on the Acute R e t i c u l o s i s .

To sum u p :-  Case 101/39 r e p r e se n ts  an a c u te  r e t i c u l o s i s  w ith
l i t t l e  or no d i f f e r e n t i a t i o n .

19/ll.6  r ep re sen ts  an acu te  r e t i c u l o s i s  w ith  
d i f f e r e n t i a t i o n  to  macrophages and to  
a s l i g h t  e x te n t  to  f i b r o b l a s t s .

125* r ep re sen ts  an acu te  r e t i c u l o s i s  w ith  
some d i f f e r e n t i a t i o n  to  macrophages 
and s l i g h t  p rod u ction  o f  m onocytes.

26k* r e p re sen ts  an acu te  r e t i c u l o s i s  w ith
some d i f f e r e n t i a t i o n  to m onocytes, and

16312/
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16512 r e p r e s e n t s  an a c u t e  r e t i c u l o s i s  w i t h  
g r e a t  d i f f e r e n t i a t i o n  to  m onocy tes ,  
(monocytic  leukaem ia)*

The d i f f e r e n t i a t i o n  between a leukaem ic  and leukaernic

v a r i e t i e s  o f  t h e s e  c o n d i t i o n s  w h i l e  c o n v e n ie n t  f o r  p u r p o s e s

of  s tu d y ,  a p p e a rs  to  be o f  l i t t l e  s i g n i f i c a n c e  as  r e g a r d s  t h e

c o u rse  of  the  d i s e a s e *  I t  i s  d i f f i c u l t  to  sa y  f ro m  th e

s tu d y  o f  th e  p e r i p h e r a l  b lo o d ,  what th e  h i s t o l o g i c a l  p i c t u r e

w i l l  be* Sven i n  t h e  p r e s e n t  s m a l l  s e r i e s  a l t h o u g h  c a s e s

16512 and 26k  b o t h  p r e s e n t e d  an i n c r e a s e  o f  monocytes  i n  the

b lood  s t r e a m  s u g g e s t i n g  a d i a g n o s i s  o f  m onocyt ic  l e u k a em ia ,

the  h i s t o l o g i c a l  p i c t u r e s  were  d i s s i m i l a r ,  t h e  on ly  p o i n t

i n  common b e in g  a h y p e r p l a s i a  o f  r e t i c u l u m  c e l l s *  . T h is  was

much more i n t e n s e  i n  16512 i n  which, i t  was a s s o c i a t e d  w i t h

a much g r e a t e r  i n c r e a s e  i n  p e r i p h e r a l  monocytes*

The d i s t i n c t i o n  be tw een  an a c u t e  r e t i c u l o s i s  and a

m al ig n an t  p r o c e s s  may be v e ry  d i f f i c u l t *  A cu te  r e t i c u l o s i s

r e p r e s e n t s  e s s e n t i a l l y  a s y s t e m a t i c  in v o lv e m en t  o f  a s c a t t e r e d

s e r i e s  o f  c e l l s ,  v*/i#?z. th e  r e t i c u l u m  c e l l s ,  u n l ik e  th eu i

m al ig nan t  p r o c e s s e s  which t e n d  to  b e g in  l o c a l l y *  The a c u t e  

r e t i c u l o s i s  does no t  show th e  t r u e  i n v a s i v e  c h a r a c t e r  o f  

m al ignancy ,  and  a l th o u g h  i n  case  101/39 t h e r e  was e x t e n s i v e  

involvement  o f  the  s u p r a r e n a l s ,  i t  was n o t  c l e a r  w he ther  t h i s  

was a t r u e  i n v a s i o n  o r  w h e th e r  th e  i n v a s i v e  c e l l s  had a r i s e n  

from r e t i c u l o - e n d o t h e l i a l  e lem en ts  p r e s e n t  i n  the  s u p r a r e n a l .  

True m e t a s t a s e s  do no t  o c c u r  i n  the  a c u t e  r e t i c u l o s e s ,  though  

t h e r e /
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t h e r e  may be some i n f i l t r a t i o n  o f  the  l i v e r  and o t h e r  o r g a n s .  

The a p p e a ra n c e s  in  th e  p r e s e n t  c a se s  s u g g e s t  t h a t  t h i s  

i n f i l t r a t i o n  o ccu rs  by t h e  b lo o d  s t r e a m .  The a c u t e  

r e t i c u l o s e s  a re  t h e r e f o r e  to  be r e g a r d e d  as  s y s t e m a t i c  

invo lvem ent  o f  r e t i c u l u m  c e l l s .  I n  g e n e r a l  t h e s e  p r o c e s s e s  

run  su c h  an a c u t e  c o u rs e  t h a t  t h e r e  i s  b u t  l i t t l e  t ime f o r  

l o c a l  i n v a s i o n  to  o c c u r .  N e v e r t h e l e s s  i n  some i n s t a n c e s  

th e  d u r a t i o n  has been o f  s e v e r a l  m onths .  A t ime s u f f i c i e n t  

f o r  th e  h i s t o p a t h o l o g i c a l  p i c t u r e  to  become f u l l y  d e v e lo p e d ,  

and c r i t e r i a  t y p i c a l  o f  m al ign an cy  have not  been  p r e s e n t .



46 *
CHRONIC RETICULOSES.

DEFINITION.

C o n d i t i o n s  c h a r a c t e r i s e d  by an ove rg row th  o f  r e t i c u l u m  

c e l l s  o f  l e s s e r  d e g re e  and s lo w e r  p r o g r e s s  th an  t h a t  met 

w i t h  i n  th e  a c u t e  r e t i c u l o s e s ,  and a s s o c i a t e d  w i t h  more o r  

l e s s  d i f f e r e n t i a t i o n  o f  t h e  h y p e r p l a s t i c  c e l l s .

EXAMPLES.

A- g i a n t  f o l l i c u l a r  h y p e rp l a s i a *

This  i s  a c o n d i t i o n  o f  some r a r i t y .  I t  i s  c h a r a c t e r i s e d  

c l i n i c a l l y  by c h r o n i c  g l a n d u l a r  e n la rg e m e n t ,  sp lenom ega ly  

and f i n a l l y  i r r e g u l a r  f e v e r  and an aem ia .  The c o u r s e  i s  

c h ro n ic .

In  the  p r e s e n t  s e r i e s  only  one c a se  was met w i th .

(No. 1752/45 1950/43*) The d i s e a s e  f i r s t  m a n i f e s t e d  i t s e l f

towards t h e  end o f  1942  w i t h  e n la rg e m e n t  o f  the  l e f t  

a x i l l a r y  g l a n d s ,  th e  en la rg em en t  was s lo w ly  p r o g r e s s i v e  and 

b io p sy  was p e r fo rm ed  i n  November, 1943* Between November, 

1943* and December, 1945* t h e r e  was l i t t l e  change i n  th e  

g e n e r a l  c o n d i t i o n  o f  the  p a t i e n t  b u t  i n  t h e  l a t t e r  month 

en la rgem ent  o f  the  l e f t  a x i l l a r y  g l a n d s  became t ro u b le so m e  

and was a s s o c i a t e d  w i t h  c o n s i d e r a b l e  p a i n .  An e n l a r g e d  

g land  a d h e r e n t  to  th e  a x i l l a r y  v e i n  was removed.  The p a i n  • 

was r e l i e v e d ,  and  t h e r e  was s a t i s f a c t o r y  h e a l i n g  of  the  wound. 

I n  A p r i l ,  1946, i . e . ,  3 i  y e a r s  from th e  t im e  t h a t  g l a n d u l a r  

en la rgem en t  was f i r s t  n o te d ,  f u r t h e r  e n la rg em en t  o f  the  l e f t  

a x i l l a r y  g la n d s  o c c u r r e d ,  and  t h e r e  was r a p i d  d e t e r i o r a t i o n  

i n /
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in  the g en era l h e a l th .  There was now a la r g e  mass o f  g lands  

in  the l e f t  a x i l l a ,  the  other s u p e r f i c i a l  g lands were s l i g h t l y  

enlarged , and the t i p  of the  s p le e n  was p a lp a b le .  A fu r th e r  

gland was removed from the l e f t  a x i l l a .  The b lood  count a t  

t h i s  time was not abnormal, apart from very s l i g h t  anaemia.

The g en era l c o n d it io n  was however poor, and there was s l i g h t  

ir r e g u la r  f e v e r .  Death occurred  on 1 s t  May, 1946, and 

perm ission  f o r  autopsy was not o b ta in ed .

The h i s t o l o g i c a l  appearances o f  the glands removed 

a t  the d i f f e r e n t  phases o f  the d is e a s e  are as f o l l o w s : -

Nov. 1943* F ig .  60 the f o l l i c l e s  were la r g e ,  numerous 

and w e l l  d e f in e d .  The c e n tr a l  p o r t io n s  were composed o f  c e l l s  

rather la r g e r  than those  a t  the p er ip h ery , and much more 

lo o s e ly  arranged. They were g e n e r a l ly  o f  ra th er  angu lar  

o u t l in e ,  and were regarded as h y p e r p la s t ic  r e t icu lu m  c e l l s .

The c e l l s  at th e  per ip hery  o f  the f o l l i c l e s ,  and th ose  o f  the  

i n t e r f o l l i c u l a r  stroma and o f  the m edullary cords were 

ty p ic a l  sm all lym phocytes. M ito t ic  f ig u r e s  were very  sc a n ty  

among the r e t ic u lu m  c e l l s .  The appearances were in  gen era l  

those o f  f o l l i c u l a r  h yp erp la s ia  o f  moderate d eg ree . Sinus  

catarrh was not p r e se n t ,  and in  th is  r e s p e c t  t h i s  type  o f  

f o l l i c u l a r  h y p erp la s ia  was u n lik e  th a t  fo l lo w in g  i r r i t a t i o n .

Dec. 1943. F ig .  61 - 6 3 . the appearances were s t i l l  

s u g g e s t iv e  o f  f o l l i c u l a r  h y p er p la s ia ,  but the f o l l i c l e s  were 

now much la r g e r  and more numerous. The c e n tr a l  p a le  areas  
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4 8*
were composed m ainly or la r g e  c e l l s  or r e t icu lu m  type# w ith  

m oderately copious protoplasm# The n u c le i  were la r g e  w ith  

the chromatin arranged in  r in e  strands and w ith  a d i s t i n c t  

nuclear rim# The c e l l s  however were much l e s s  unirorm in  

s i z e  than in  the p rev iou s  specim en, and m i t o t i c  r ig u r e s  were 

more numerous# The whole appearance b e in g  s u g g e s t iv e  or 

g rea ter  a c t iv i t y #  .Argyrophil r e t i c u l i n  r i b r i l s  were a b sen t  

rrom the cen tr es  or the  r o l l i c l e s ,  but were r a i r l y  numerous 

though r in e  among the p e r ip h e r a l  c e l l s #

.April, 1946, Pigs# 64 and 65* The h i s t o l o g i c a l  p ic t u r e  

had com plete ly  changed# The normal a r c h it e c tu r e  or the g lan d  

had d isappeared , and the whole s tr u c tu r e  was overrun by la rg e  

c e l l s  w ith  r e l a t i v e l y  la rg e  n u c le i ,  r ic h  in  chromatin# In  

general the c e l l  o u t l in e s  were d i s t i n c t  though in  some areas  

they tended to  be arranged in  s y n c y t i a l  sh ee ts*  g r g y r o p h i l  

r e t i c u l i n  was i r r e g u la r  and occurred  m ainly  in  co arse  bands 

d iv id in g  the c e l l u l a r  t i s s u e  in t o  trabeculae# M ito t ic  

r ig u res  were numerous and the appearance i n  g e n e ra l  was th a t  

or very rap id  c e l l u l a r  m u lt ip l ic a t io n #  The c e l l s  were 

spreading through the  cap su le  or the g land  in t o  th e  

surrounding t i s su e #

COMMENT.

The case  i s  s i g n ir i c a n t  in  th a t  r o r  a p e r io d  or over  

three years  the p r o c ess  was app arently  one or g ia n t  

r o l l i c u l a r  h yp erp las ia  or slow p ro g ress  and r e l a t i v e l y  benign#  

AT/



At th e  end of* t h a t  t im e  i t  underwent  a b la s to rn a to u s  change 

assum ing i n v a s i v e  c h a r a c t e r s ^ i n  s h o r t  became sa rcom atous#

The a p p e a ra n c e s  i n  December, 1945* a l t h o u g h  s t i l l  s u g g e s t i v e  

of  g i a n t  f o l l i c u l a r  h y p e r p l a s i a  were a l s o  s u g g e s t i v e  o f  v e ry  

r a p i d  growth and re sem b le  t h o s e  s e e n  i n  one fo rm  o f  

l y m p h o b la s t i c  sarcoma d e s c r i b e d  by ^G-ery & B a b le t  1935)#

B. CHRONIC RETICULOSES WITH DIFPBRENTIATION.

INTRODUCTION.

This  group com pr ise s  a g r e a t  v a r i e t y  o f  c o n d i t i o n s #

The b a s i c  l e s i o n  i s  an  o ve rg row th  o f  r e t i c u l u m  c e l l s #  The 

h y p e r p l a s i a  however does  n o t  r e a c h  t h e  e x t e n t  s e e n  i n  t h e  

a c u te  t y p e s ,  and t h e r e  i s  t im e  f o r  d i f f e r e n t i a t i o n  t o  o c c u r .  

The p r o c e s s  o f  d i f f e r e n t i a t i o n  goes on a t  t h e  same t im e  a s  

the  h y p e r p l a s i a ,  and th e  r e s u l t i n g  p i c t u r e  may be e x t r e m e ly  

v a r i e d ,  depend ing  not  o n ly  on w h e th e r  h y p e r p l a s i a  o r  

d i f f e r e n t i a t i o n  p r e d o m in a t e s ,  b u t  a l s o  on th e  d i r e c t i o n  o f  

d i f f e r e n t i a t i o n .  Thus the t i s s u e  may be c o m p a r a t i v e l y  

c e l l u l a r ,  o r  a t  th e  o t h e r  ex t re m e ,  a lm o s t  c o m p le te ly  f i b r o u s #  

I n  the  same c a se  one lymph g l a n d  may show c e l l u l a r  h y p e r p l a s i a  

w hi le  a n o t h e r  may be f i b r o s e d #  Por  t h i s  r e a so n  i t  i s  

im p o r tan t  when e x c i s i n g  a g l a n d  f o r  b io p s y  to  remove a s m a l l  

one, i n  o r d e r  to  o b t a i n  a p i c t u r e  o f  the  e a r l y  s t a g e s  w h ich  

may s t i l l  be c e l l u l a r .  I n  t h i s  g roup  a l t h o u g h , w i t h i n  l i m i t s  

a lm ost  i n f i n i t e  v a r i e t y  i s  p o s s i b l e ,  c e r t a i n  h i s t o l o g i c a l  

p i c t u r e s  have been  most  f r e q u e n t l y  r ec o g n ise d #  The most  

c h a r a c t e r i s t i c /



c h a r a c te r is  t i c  i s  r ep resen ted  by lymphadenoma, where r e t icu lu m  

c e l l  h yp erp las ia  i s  a s s o c ia t e d  w ith  many or even a l l  o f  the  

p o s s ib le  l i n e s  o f  d i f f e r e n t i a t i o n . -  The u n r e s t r ic t e d  

d i f f e r e n t i a t i o n  d escr ib ed  by Ross (1933)? P u l l in g e r  (1 9 3 2 ) ,  

r e fe r s  to lymphadenoma as f ib r o m y e lo id  r e t i c u l o s i s .  I f  

d i f f e r e n t i a t i o n  i s  predom inantly in  the d i r e c t io n  o f  f i b r i l  

production , the p ic tu r e  i s  that of f i b r i l l a r y  R e t i c u l o s i s  

(Ross, 1933}/ |T s c h i s t o w it s c h  & Byhowa 1928), sh ou ld  g ia n t  

c e l l  form ation  predom inate, the r e s u l t  i s  the  s o - c a l l e d  g ia n t  

c e l l  r e t i c u l o s i s  as d e sc r ib e d  by K e t t le  (Case I4. ) .  I f  g ia n t  

c e l l  and f i b r i l  form ation  are both  prominent f e a t u r e s ,  but i f  

there i s  no great, pleomorphism, some a u th o rs ,  (S ch u lz ,

Wermbter & puhl 1 9 2 7 /(Robb Smith, 1938) d i s t in g u i s h  a s p e c i a l
/

gian t c e l l  and f i b r i l l a r y  ty p e .  I t  must be adm itted  th a t  the  

d i s t i n c t i o n  between th e se  d i f f e r e n t  types i s  a r b i t r a iy ,  and 

s t r i c t l y  i s  only p o s s ib l e  a f t e r  a complete post-m ortem examin

a t io n  w ith  study o f  the h i s to lo g y  o f  many groups o f  g land s as 

w e ll  as the o th er  p o r t io n s  o f  the R .E .S . The o b se r v a t io n  o f  

Doan and Wiseman (1934) and Osgood (1937) th a t  even i n ' t h e  

acute r e t i c u lo s e s  some p o r t io n s  o f  the r e t i .c u lo - e n d o t h e l ia l  

system may p r e sen t  a h i s t o l o g i c a l  p ic t u r e  c l o s e l y  resem b lin g

lymphadenoma i s  extrem ely s i g n i f i c a n t .

C l i n i c a l l y ,  a l l  th ese  c o n d it io n s  p resen t  the same g e n e ra l  

p ic tu r e ,  namely a chronic  i l l n e s s  a s s o c ia t e d  w ith  g lan d u lar  

enlargement, sp lenom egaly , sometimes hepatomegaly, s lo w ly  

p r o g r e ss iv e  anaemia, and ir r e g u la r  f e v e r .  The s o - c a l l e d  P e l .  
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E b s t e i n  type  o f  f e v e r ,h o w e v e r ^ d o e s  a p p ea r  t o  be e h a r a e t e r i s t i c  

o f  c l a s s i c a l  lymphadenoma. .All a r e  o f  c o m p a r a t iv e ly  c h r o n i c  

c h a r a c t e r  and th e  d u r a t i o n  may be months o r  y e a r s .

I n  a d d i t i o n  to  th e  group  c h a r a c t e r i s e d  by o ve rg ro w th  

of  r e t i c u l u m  c e l l s  w i t h  d i f f e r e n t i a t i o n  to  g i a n t  c e l l s  and to  

f i b r i l  o r  a c t u a l  f i b r e  f o r m a t i o n ,  r e t i c u l u m  c e l l  p r o l i f e r a t i o n  

may be a s s o c i a t e d  w i t h  o v e r  p r o d u c t i o n  o f  lymphocytes  

monocytes o r  even c e l l s  o f  th e  m ye lo id  s e r i e s  ( o t h e r  s e c t i o n s ) .  

EXAMPLES OF CHRONIC RETICULOSES WITH DIFFERENTIATION.

Ho. 3 °8 /3 7  ( P ig s .  6 6 -6 9 )  was a c a se  o f  g l a n d u l a r  e n l a r g e 

ment o f  s i x  y e a r s 1 d u r a t i o n .  I n  th e  ly m p h a t ic  g l a n d s  t h e r e  

were a c o n s i d e r a b l e  number o f  f i n e  e o s i n o p h i l  i n t e r l a c i n g  

f i b r e s .  R e t i c u lu m  c e l l s  were numerous, an d  some o f  l a r g e  

s i z e  were l y i n g  f r e e  i n  s p a c e s  among th e  f i b r i l s .  The s i n g l e  

nucleus o f  t h e s e  c e l l s  was o f  th e  p a l e  ty p e  met w i t h  i n  

r e t i c u l u m s  e l l s *  M u l t i n u c l e a r  g i a n t  c e l l s  were no t  p r e s e n t .  

A rg y ro p h i l  r e t i c u l i n  f i b r i l s  were numerous. They were f i n e  

and were a r r a n g e d  t o  fo rm  a d e l i c a t e  meshwork. i n  th e  

jMalpighian b o d ie s  o f  th e  s p l e e n  t h e r e  were m a in ly  ly m p h o c y te s ,  

bu t  l a r g e  r e t i c u l u m  c e l l s  were f a i r l y  numerous. There  was 

c o n s id e r a b le  f i b r o s i s  o f  t h e  s p l e n i c  p u l p  which  re n d e re d  t h e  

s in u s e s  p r o m in e n t .  The s i n u s  e n d o t h e l i a l  c e l l s  were s w o l l e n .  

The s p l e e n  in d e e d  showed a c o m bina t ion  o f  f i b r o s i s  w i t h  

c o n s i d e r a b l e  c e l l u l a r i t y .  h r g y r o p h i l  r e t i c u l i n  f i b r e s  were 

numerous t h ro u g h o u t  th e  s p l e e n ,  b o th  i n  t h e  m a lp ig h ia n  b o d i e s  

and th e  p u l p .  The h i s t o l o g i c a l  p i c t u r e  i s  i n t e r p r e t e d  a s  a 
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r e t i c u l o s i s  o f chron ic  type w ith  d i f f e r e n t i a t i o n  to  f i b r i l  

form ation . Although the d is e a s e  was o f  lo n g  d u ra t io n , f i b r o s i  

was not very advanced as was shown by the la rg e  amount o f  

r e t i c u l i n  s t i l l  p r e se n t  and the absence o f  much c o l la g e n .

In case  1 0 3 /3 9  (P ig s .  7 0 -7 3 )  th e  d u ra tio n  o f  the d i s e a s e  

was f i f t e e n  months* H i s t o l o g i c a l l y  the lym phatic g land s  

showed areas  o f  c o n s id er a b le  c e l l u l a r i t y  and o th er  areas  which  

were com paratively  a c e l lu la r *  G iant c e l l s  were f a i r l y  

numerous, many be ing  o f  the type o f  la r g e  re t icu lu m  c e l l s  but 

a number were o f  the t y p i c a l  Dorothy Reed or lymphadenoma 

g ian t c e l l  appearance* P i b r i l l a r y  d i f f e r e n t i a t i o n  was 

ev id en t but was not very advanced. The reticu lu m  c e l l s  

appeared to have d i f f e r e n t i a t e d  to th e  s ta g e  a t  which they  

were producing a rg y ro p h il  r e t i c u l i n  r a th er  than c o l la g e n o u s  

f i b r e s .  Though the t i s s u e  was not e s p e c i a l l y  c e l l u l a r  th e r e  

was widespread involvem ent o f  the r e t i c u l o - e n d o t h e l i a l  

system. In whatever s i t u a t i o n  the  t i s s u e  was examined i t  

presen ted  the same c h a r a c t e r i s t i c s  i . e . ,  a moderate degree  

of f i b r i l l a r y  d i f f e r e n t i a t i o n  was to  be seen .

I n  c ase  108/39 ( P ig s .  74 and  7 5 ) ,  a l t h o u g h  a much more 

a c u te  example o f  o n ly  f i v e  m onths r e c o g n i s e d  d u r a t i o n ,  t h e r e  

v/as a l s o  a c o n s id e r a b le  d e g re e  o f  f i b r i l l a r y  d i f f e r e n t i a t i o n .  

R e t i c u l i n  f i b r i l s  were c o p io u s  and  c o a r s e  and t h e r e  was a l s o  

some c o l l a g e n  f o r m a t io n .  G ia n t  c e l l s  were r a t h e r  s c a n ty  and 

th e re  was no obv ious a c c u m u la t io n  o f  m y e lo id  c e l l s .  I n  t h i s  

case  a l s o  th e  ty p e  o f  t i s s u e  was s i m i l a r  th ro u g h o u t  th o s e  
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53.

p o r t i o n s  o f  th e  r e t i c u l o - e n d o t h e l i a l  sy s te m  exam ined. A 

c o n s id e r a b le  deg ree  o f  f i b r i l l a i y  d i f f e r e n t i a t i o n  had o c c u r r e d  

in  a r e l a t i v e l y  s h o r t  p e r i o d  o f  t im e  i n  t h i s  c a s e .

Case 446 /37  ( F ig s .  76- 8 3 ) ,  was o f  se v e n  m onths d u r a t i o n  

and r a n  a r e l a t i v e  a c u te  c o u r s e .  The p a t i e n t  r e c e i v e d  a c o u rs e  

o f  s i x  ex p o su res  to  deep X r a y s  d u r in g  th e  month b e f o r e  d e a th .  

The t y p i c a l  t i s s u e  was o f  m odera te  c e l l u l a r i t y  and  t h e r e  were 

c o n s id e r a b le  numbers o f  g i a n t  c e l l s .  The b a s i c  t i s s u e  was 

however r a t h e r  f i b r o u s ,  a r g y r o p h i l  r e t i c u l i n  was p ro m in e n t  

and th e  main ten dency  was f o r  th e  r e t i c u lu m  c e l l s  to  m a tu re  to  

f i b r o c y t e s .  T h is  tendency  had been  enhanced  by ex p o su re  to  

X r ays o ve r  a p e r i o d  o f  s i x  w eeks. The fo r m a t io n  o f  

a rg y ro p h i l  f i b r i l s ,  w hich  i s  g e n e r a l l y  a s t a g e  i n  t h e  p r o c e s s  

o f  m a tu ra t io n  o f  r e t i c u lu m  c e l l s  to  f i b r o c y t e s  a p p e a re d  to  have  

been com pleted  and the  c a se  i s  t h e r e f o r e  r e g a r d e d  a s  a 

r e t i c u l o s i s  i n  which th e  p r o c e s s  o f  f i b r i l l a r y  d i f f e r e n t i a t i o n  

had been a r t i f i c i a l l y  e x p e d i te d  by e x p o su re  to  X r a y s .

No. 169/39  ( p i g s .  8 4 -8 7 ) ,  t h i s  c a se  was o f  one y e a r ’ s 

d u r a t io n .  A lth oug h  th e  c o u rs e  was a t  f i r s t  r e l a t i v e l y  c h r o n i c ,  

d u r in g  the  l a s t  two months d e t e r i o r a t i o n  was r a p i d ,  and t h e r e  

was i r r e g u l a r  p y r e x ia  up to  102 P . w i th  r a p i d l y  i n c r e a s i n g  

anaemia.

HISTOLOGY.

Lymphatic G lands. The g r e a t e r  p a r t  o f  th e  g l a n d u l a r  t i s s u e  was 

c o n v e r te d  to  a f i b r i l l a r y  t i s s u e .  A s m a l l  g la n d  s t i l l  showed 

c e l l u l a r  a r e a s  i n  which r e t i c u lu m  c e l l s  were num erous. Some 
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o f  th e s e  c e l l s  were v e ry  l a r g e ,  and. s t i l l  p re se n te d ,  a n u c le u s  

o f  th e  r e t i c u l u m  c e l l  ty p e  w i th  p ro m in e n t  n u c le o lu s .  A rg y ro 

p h i l  r e t i c u l i n  was f a i r l y  cop iou s  i n  th e  c e l l u l a r  a r e a s ,  and  

very  cop ious  i n  th e  f i b r i l l a r y  a r e a s .

S p leen . Many o f  th e  M a lp ig h ian  b o d ie s  were o c c u p ie d  by a 

f i b r i l l a r y  t i s s u e  s i m i l a r  to  t h a t  s e e n  i n  th e  g l a n d s .  Towards 

t h e i r  p e r ip h e r y  l a r g e  c e l l s  o f r e t i c u l u m  ty p e  were num erous, 

some f i x e d  and some f r e e .  T h e i r  n u c le u s  was o f  th e  

r e t i c u lu m  c e l l  ty p e .

In  c a s e  15950 ( P ig s .  8 8 -94 )  t h e  d u r a t i o n  was j u s t  o v e r  

th re e  y e a r s .  U n t i l  f i v e  m onths b e fo r e  d e a th  the  p r o g r e s s  was 

slow , b u t  r a p i d  d e t e r i o r a t i o n  o c c u r r e d  d u r in g  th e  l a s t  f i v e  

months. D u rin g  the  l a s t  s i x  weeks w h ich  were s p e n t  i n  

h o s p i t a l ,  th e  d i s e a s e  r a n  a v e ry  a c u te  c o u rs e  w i th  p y r e x ia  

up to  102°P. A few e x p o su re s  to  deep  X r a y s  were g iv e n  s h o r t l y  

b e fo re  d e a th .

H i s t o l o g i c a l l y  th e  p i c t u r e  was one o f  a r e t i c u l o s i s  w i th  

c o n s id e ra b le  f i b r i l l a r y  d i f f e r e n t i a t i o n .  I n  the  more c e l l u l a r ,

i . e .  l e s s  d i f f e r e n t i a t e d  a r e a s ,  a r g y r o p h i l  f i b r i l s  were 

co p io u s ,  w hereas i n  th e  l e s s  c e l l u l a r  i . e .  more d i f f e r e n t i a t e d  

a re a s  they  yrere s c a n t y .  In  the  l a t t e r  a r e a s  th e  f i b r e s  had 

become c o l la g e n o u s  and had c e a s e d  to ta k e  up th e  s i l v e r  s t a i n .  

In  th e  s p l e n i c  p u lp  t h e r e  was c o n s id e r a b le  e r y t h r o p h a g o c y t o s i s ,  

and th e r e  was s w e l l in g  o f  the  s in u s  e n d o th e l iu m . In  t h i s  c a s e ,  

a l th o u g h  h i s t o l o g i c a l l y  th e r e  was c o n s id e r a b le  d i f f e r e n t i a t i o n ,  

th e  d i s e a s e  ra n  a f a i r l y  a c u te  c o u rs e  and th e  t i s s u e ,  
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p a r t i c u l a r l y  i n  the  m ed ias tin u m , showed a c e r t a i n  i n v a s iv e n e s s  

d e s p i t e  th e  f a c t  t h a t  i t  was no t p a r t i c u l a r l y  c e l l u l a r .

Case 944/36 ( P ig s .  95 and  9 6 ) ,  p r e s e n t e d  a d i f f e r e n t  

p i c t u r e  o f  r e t i c u l u m  c e l l  h y p e r p l a s i a .  G ia n t  c e l l s  w e re  v e ry  

numerous, many w i th  on ly  a s i n g l e  n u c le u s  and  re s e m b l in g  

overgrown r e t i c u lu m  c e l l s ,  b u t  a l s o  many w i th  m u l t i p l e  n u c l e i .  

A rg y ro p h i l  r e t i c u l i n  f i b r i l s  were co p io u s  and gave th e  t i s s u e  

a honeycomb a p p e a ra n c e .  T h is  c a se  m igh t be d e s c r ib e d  as an 

example o f  g i a n t  c e l l  and  f i b r i l l a r y  r e t i c u l o s i s .  There 

was no obvious i n f i l t r a t i o n  w i th  c e l l s  o f  th e  m y e lo id  s e r i e s .

In  No. 1242/39 ( p i g s .  97 and 9 8 ) ,  a f e a t u r e  was th e  

overgrow th  o f  th e  ly m p h a t ic  s in u s  l i n i n g  c e l l s  o f  w hich  some 

were becoming f r e e  i n  th e  s in u s e s .  T here  was t h e r e f o r e  

h y p e rp la s ia  o f  th e  r e t i c u l u m  c e l l s ,  and  s i n u s  e n d o t h e l i a l  

c e l l s ,  w i th  some g i a n t  c e l l  f o rm a t io n  and  s l i g h t  f i b r i l  

fo rm a t io n .  The l a r g e  c e l l s  were m a in ly  m on onu c lea r ,  and th e  

g e n e ra l  p i c t u r e  re sem b led  to  some e x t e n t  16512 (m onocy tic  

leu k a em ia ) .

No. 3 4 /37  (P ig s .  1 9 9  an<i  10“GO resem b led  1242/39 i n  t h a t  

th e re  was h y p e r p la s i a  o f  s i n u s  e n d o th e l iu m  a s  w e l l  as  o f  th e  

g e n e ra l  r e t i c u lu m .  There was however no t r u e  g i a n t  c e l l  

fo rm a t io n ,  though  l a r g e  c e l l s  o f  r e t i c u l u m  type  w i th  a s i n g l e  

nuc leus were numerous. No m y e lo id  c e l l s  were to  be s e e n ,  

bu t  r e t i c u l i n  f i b r i l s  were c o p io u s .  I n  1242 and  3 4 /3 7  inasm uch  

as the s in u s  e n d o t h e l i a l  c e l l s  were in v o lv e d  i n  th e  h y p e r

p l a s t i c  p r o c e s s , /
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p r o c e s s ,  and were i n  some a r e a s  becom ing f r e e  i n  th e  s i n u s e s ,  

and the  l a r g e  c e l l s  were no t t y p i c a l  Hodgkin c e l l s ,  b u t  r a t h e r  

l a r g e  r e t i c u lu m  c e l l s ,  t h e  c o n d i t i o n  re sem b led  t h a t  s e e n  in  

m onocytic  leu k a em ia .  On th e  o t h e r  hand r e c o g n iz a b le  

monocytes v/ere not p r e s e n t  among th e  h y p e r p l a s t i c  r e t i c u l u m  

c e l l s  o r  i n  th e  b lo o d  v e s s e l s  o r  th e  g la n d .  The tendency  to  

g i a n t  c e l l  p r o d u c t io n  and  th e  e x c e s s iv e  deve lopm en t o f  

r e t i c u l i n  f i b r i l s  p o in te d  however to  th e  Hodgkin g ro u p . I t  i s  

p o s s ib l e  t h a t  th e s e  two c a s e s  r e p r e s e n t  a l i n k  be tw een  

m onocytic leukaem ia  and  lymphadenoma, b o th  o f  w hich  a re  

e s s e n t i a l l y  r e t i c u l o s e s ,  b u t  w i th  d i f f e r e n t i a t i o n  i n t o  

d i f f e r e n t  d i r e c t i o n s .

Case 477/37  (P igs* 101-106) was c h a r a c t e r i s e d  by 

h y p e rp la s ia  o f  the  r e t i c u lu m  c e l l s ,  among th e  lym phocy tes  o f  

th e  g la n d s .  I n  some p l a c e s  th e  lym phocy tes  were s t i l l  

a r ra n g e d  i n  f o l l i c l e s .  There were many l a r g e  f r e e  c e l l s  w i th  

co m p a ra t iv e ly  p a le  n u c le i  o f t e n  w i th  a n u c le o lu s .  These 

c e l l s  were ’d i s t i n c t ’ from  th e  r e t i c u l u m  c e l l s .  The 

e n d o th e l i a l  c e l l s  o f  the  lymph s i n u s e s  were s w o l le n ,  a n d  a few 

a c t i v e l y  p h a g o c y t ic  l a r g e  c e l l s  w ere p r e s e n t  i n  th e  s i n u s e s .

In  th e  s p le e n  the  M a lp ig h ia n  b o d ie s  were i n d i s t i n c t  and  s m a l l ,  

and l e s s  c e l l u l a r  th a n  norm al. They p r e s e n t e d  a b a s i s  o f  

f i n e  p i n k i s h  f i b r i l s  w hich  merged w i th  a s i m i l a r  f i b r i l l a r y  

a rrangem en t th ro u g h o u t  th e  p u lp .  I n  th e  meshes o f  t h i s  n e t 

work, i n  th e  M a lp ig h ian  b o d ie s ,  t h e r e  were some lym p hocy tes  

and r e t i c u lu m  c e l l s .  The s in u s e s  o f  the  p u lp  were o u t l i n e d  

by/



by f i n e  f i b r i l s .  The pulp co n ta in ed  very l i t t l e  b lood .  

Reticulum c e l l s  were prominent among th e se  f i n e  f i b r i l s .  There 

was a ls o  s w e l l in g  o f  the s in u s  e n d o t h e l ia l  c e l l s .  Very l i t t l e  

erythrop h agocytos is  cou ld  be d e te c te d .  In  some areas  o f  the  

sp le n ic  pulp there  was l o c a l i s e d  f i b r o s i s ,  not o f  dense typ e .  

S i lv e r  im pregnation r e v e a le d  a f i n e  r e t i c u l i n  network th rou gh 

out the lymph g land, and the s p le e n ,  both in  the m alp igh ian  

bodies and the p u lp . In  the  s p le n ic  pu lp  the amount o f  

r e t i c u l i n  v a r ie d  from p la c e  to p la c e .  In  the l i v e r  and 

kidneys there  was e x te n s iv e  i n f i l t r a t i o n  w ith  c e l l s ,  some 

resem bling lym phocytes, but many much la r g e r ,  and w ith  o va l or  

round n u cleu s . In  some the nucleus was com p arative ly  dark, 

in  others i t  was o f  l i g h t e r  te x tu r e ,  and more rem in isc en t  o f  

the nucleus o f  the reticu lu m  c e l l .

The appearances i n  t h i s  case  p o in ted  to a h y p erp la s ia  

o f reticu lum  c e l l s ,  and s in u s  e n d o t h e l ia l  c e l l s  throughout  

the lymph g lands and s p le e n .  There had been a p rod u ctio n  of  

a moderate number o f  la rg e  f r e e  c e l l s ,  resem bling  m onocytes.

In a d d it io n  there  was co n s id era b le  f i b r i l  form ation . The case  

thus pifesents f e a t u r e s  rem in iscen t  o f  m onocytic leukaemia and 

fe a tu r e s  rem in iscen t  o f  a f i b r i l l a r y  r e t i c u l o s i s .  There was 

a lso  e x te n s iv e  i n f i l t r a t i o n  o f  the l i v e r  and k id n ey s .

In case  16002 ( p ig s .  107-109) there  were unusual f e a t u r e s .  

The duration  o f  the d is e a s e  was approxim ately  one y e a r .  The 

blood p ic tu r e  showed a c o n s id e r a b le  in c r e a s e  o f  eosinox> hils ,  

combined w ith  an in c r e a se  in  la rg e  mononuclears.

H i s t o l o g i c a l l y /



H is t o lo g i c a l l y  the lymphatic glands showed a coarse  

e o s in o p h i l  groundwork of in t e r la c in g  f ib r es*  g t  the same time 

they were c e l l u l a r ,  many o f  the c e l l s  having the c h a r a c t e r i s t i c s  

o f  lym phocytes, but in  ad d it ion  there were numerous 

r e c o g n isa b le  reticu lu m  c e l l s  and large  numbers of f r e e  c e l l s ,  

p a r t i c u la r ly  in  the lymph s in u s e s ,  which were la rg e r  than 

lym phocytes, but sm aller  than reticu lum  c e l l s .  These c e l l s  

were rounded or o v a l ,  w ith a simple rounded nucleus and o f te n  

a n u c le o lu s .  There were a lso  consid erab le  number of  

macrophages f r e e  in  the lymphatic s in u s e s .  A few e o s in o p h i l  

l e u c o c y te s  were s c a t t e r e d  among the other  c e l l s ,  a r g y ro p h il  

r e t i c u l i n  v a r ie d  in  amount in  d i f f e r e n t  p ar ts  o f the same 

gland , and was not c h a r a c t e r i s t i c .  In the sp lee n  the  

M alpighian bod ies  were i n d i s t i n c t  and c o n s is te d  of a few 

lym phocytes, a few reticu lu m  c e l l s  and f a i r l y  numerous la rg e  

round c e l l s  o f  the type met w ith in  the g land s. The 

e n d o t h e l ia l  c e l l s  of the s in u se s  were sw o llen . The l i v e r  

con ta in ed  numerous nodules composed o f  a f in e  e o s in o p h i l  

f i b r i l l a r y  groundwork, w ith  lymphocytes, reticu lum  c e l l s  and 

numerous f r e e  round type c e l l s .  In the nodules the l i v e r  

c e l l s  had been d estroyed , but b i le  ducts were p resen t  as in  

some c a s e s  o f  m u lt i lo b u la r  c ir r h o s i s .

In c e r ta in  r e sp e c ts  t h i s  case v/as regarded as a 

r e t i c u l o s i s  o f  moderately chronic type* I t  showed some 

resemblance to  though there was much more f i o r i l l a r y

d i f f e r e n t i a t i o n /



d i f f e r e n t i a t i o n , ! ;  he re  was a somewhat s i m i l a r  p rrodu c tion  o f  

l a r g e  f r e e  m ononuclear  c e l l s ,  w i th  on ly  a m odera te  h y p e r p l a s i a  

o f  r e t i c u l u m  c e l l s #  The f i b r i l l a r y  d i f f e r e n t i a t i o n  c o u p le d  

w i t h  th e  more c h ro n ic  c o u rs e ,  however, l i n k e d  th e  c a se  to  th e  

Hodgkin g ro u p , th ough  th e  f i n a l  p i c t u r e  was by no means 

t y p i c a l  o f  th e  t r u e  f ib r o - m y e lo id  ty p e  o f  r e t i c u l o s i s ,  c h i e f l y  

b e ca u se  o f  th e  absence  o f  m u l t i n u c l e a t e d  g i a n t  c e l l s #

The t i s s u e  was m o d e ra te ly  in v a s iv e  i n  c h a r a c t e r ,  and 

th e  e x a c t  c l a s s i f i c a t i o n  o f  th e  case  i s  n o t  e a sy .  On th e  

a p p e a ra n c e s  i n  a c e r v i c a l  g la n d  removed s e v e r a l  months 

b e fo r e  d e a th ,  a t e n t a t i v e  d ia g n o s i s  o f  ly m p h a tic  leukaem ia  

was c o n s id e r e d ,  b u t  was no t su p p o r te d  by th e  h a e m a to lo g ic a l  

f in d in g s #  .At one tim e b e fo re  th e  p o t e n t i a l i t i e s  o f  th e  

r e t i c u l u m  c e l l  were u n d e rs to o d ,  th e  c ase  would p ro b a b ly  have 

b een  c l a s s i f i e d  as a leuk aem ic  ly m pha tic  leu k a em ia ,  o r  

p o s s i b l y  a s  H o d g k in 's  D ise a s e  o f  m a l ig n a n t  ty p e . I t  was 

c o n s id e r e d  however t h a t  i t  sh o u ld  be r e g a r d e d  as a c h ro n ic  

r e t i c u l o s i s  w i th  f i b r i l l a i y  d i f f e r e n t i a t i o n ,  and  w i t h  a 

ten d en cy  to  p roduce  m onocytes .

No. 3 0 8 /3 4  ( P ig s .  110-112) r e p r e s e n te d  an  e a r l y  s t a g e  o f  

r e t i c u l u m  c e l l e d  h y p e r p l a s i a .  Many lym phoid f o l l i c l e s  were 

s t i l l  p r e s e n t ,  and  g i a n t  c e l l  and r e t i c u l i n  f i b r i l  f o rm a t io n  

were v e ry  s l i g h t ,  i . e .  v e ry  l i t t l e  d i f f e r e n t i a t i o n  had o c c u r r e d .

No. 1319 ( P i g . 113) was a l s o  a r e l a t i v e l y  e a r l y  example 

w i th  a number o f  c o r t i c a l  f o l l i c l e s  s t i l l  p e r s i s t i n g .  The 

p r e d o m in a n t /
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predominant c e l l  was the reticu lu m  c e l l  w ith  t y p ic a l  

v e s i c u la r  nucleus and a s in g le  nucleolus*  Some or th e se  c e l l s  

were ex trem ely  large* R e t ic u l in  f i b r i l s  were scanty*

I n  Ho* 2 0 0 5 /3 8  ( p ig .  11 ip and t l 5 )  the normal f o l l i c u l a r  

s t r u c tu r e  o f  the g land p e r s i s t e d  to some e x te n t .  The hyper

p l a s t i c  re t icu lu m  c e l l s  were invad ing  the f o l l i c l e s ,  and 

r e p la c in g  the lymphocytes. R e t ic u l in  f i b r i l s  were in c r e a se d  

among the reticu lu m  c e l l ,  but absent among the lym phocytes. 

A lthough the  p ro cess  was a t  an e a r ly  s t a g e ,  there was 

c o n s id e r a b le  f i b r i l  form ation  by the re t icu lu m  c e l l s ,  

s u g g e s t in g  th a t  d i f f e r e n t i a t i o n  may occur a t  an e a r ly  s ta g e  

o f  hyp erp lasia*

These fou r  examples I l l u s t r a t e  a com paratively  e a r ly  

s ta g e  o f  h y p e r p la s t ic  o f  reticu lu m  c e l l s *  Some o f  th e se  c e l l s  

though very la r g e ,  r e ta in e d  a s i n g le  v e s i c u la r  type o f  

nucleus w ith  nucleolus*  A sm all number o f  m u lt in u c le a te  g ia n t  

c e l l s  was b e in g  formed apparently  by n u clear  d i v i s i o n  from the  

re t icu lu m  c e l l s  even in  th ese  ea r ly  s ta g e s  the e n d o th e l ia l  

c e l l s  o f  the lymph s in u s e s  were in v o lv ed  in  the h y p e r p la s ia .

Only in  2 0 0 5 /3 8  was d i f f e r e n t i a t i o n  to f i b r i l s  a f e a t u r e .

No. 6 /1 0  ( p ig s .  116 and 117) was a r e t i c u l o s i s  w ith  

d i f f e r e n t i a t i o n  to f i b r i l  and g ia n t  c e l l  fo rm ation , and in  

a d d i t io n  the g land was overrun w ith  c e l l s  o f  the m yelo id  s e r i e s .  

These c e l l s  were s c a t t e r e d  throughout the su bstance  o f  the  

g lan d , but were not to be seen  in  the b lood  v e s s e l s  o f  the  

c a p su le .  Their protoplasm  was s tr o n g ly  e o s e n o p h i l i c ,  but 

t h e i r /



t h e i r  n u c le u s  v/as f r e q u e n t l y  s im p le .

No. 196/38 ( p i g s .  118 and 119) i s  r e g a r d e d  as  a t y p i c a l  

example o f  f ib r o m y e lo id  r e t i c u l o s e s  o r  Hodgkins D is e a s e .

G re a t  h y p e r p l a s i a  o f  r e t i c u lu m  c e l l s  was a s s o c i a t e d  w i th  th e  

p re s e n c e  o f  numerous g i a n t  c e l l s ,  and w i th  c o p io u s  r e t i c u l i n  

f i b r i l s .  E o s in o p h i l  l e u c o c y te s  were numerous th ro u g h o u t  the  

t i s s u e .  Some o f  th e  g i a n t  c e l l s  re sem b led  c l o s e l y  megakaryocytes 

and i t  was d i f f i c u l t  to  e scap e  th e  c o n c lu s io n  t h a t  m y e lo id  c e l l s  

were b e in g  formed i n  the  g la n d .

I n  No. 1713 ( P ig s .  120 and 121) a l s o  th e r e  were 

numerous e o s i n o p h i l i c  l e u c o c y te s  a g a in  w id e ly  s c a t t e r e d  

th ro u g h o u t  th e  t i s s u e  o f  th e  g la n d .  Many o f  them had s im p le  

ro u n d  n u c l e i .  There was a c o n s id e r a b le  p ro d u c t io n  o f  

m u l t i n u c l e a t e  g i a n t  c e l l s ,  and  a r g y r o p h i l  r e t i c u l i n  was 

i n c r e a s e d .

These th r e e  c a s e s  a r e  r e g a rd e d  as t r u e  f i b r o - m y e lo i d  

r e t i c u l o s e s .  There i s  c o n s id e r a b le  d i f f e r e n c e  o f  o p in io n  

as  to  th e  o r i g i n  o f  the  e o s e n o p h i l  l e u c o c y te s  i n  lymphadenoma. 

They a re  by no means i n v a r i a b l y  p r e s e n t  i n  th e  c h ro n ic  

r e t i c u l o s e s ,  and  even i n  t h a t  type  r e f e r r e d  to  a s  f i b r o 

m y e lo id  o r  H o d g k in 's  D is e a s e ,  th ey  a r e  n o t  n e c e s s a r i l y  p r e s e n t .  

P u l l i n g e r  (1932) found  t h a t  i n  many o f  h e r  c a s e s  o f  

lymphadenoma, where e o se n o p h i l  c e l l s  were p r e s e n t ,  th e  n u c le u s  

was o f  s im p le  round  ty p e .  I t  i s  h e r  o p in io n  t h a t  t h e s e  c e l l s  

a r e  l o c a l l y  p ro d u ced . The manner i n  w hich  th ey  a re  s c a t t e r e d  

t h r o u g h o u t /



th ro u g h o u t  th e  g la n d  not i n  r e l a t i o n  to  t h e  b lo o d  v e s s e l s ,  

and t h e i r  ab sen ce  from  th e  lumen o f  the  v e s s e l s ,  le n d s  

s u p p o r t  to  t h i s  v iew , though i t  must be a d m i t te d  t h a t  i n  

th e  p r e s e n t  i n v e s t i g a t i o n  i t  has no t  been  p o s s i b l e  to  

o b se rv e  th e  s t a g e s  o f  t h e i r  p r o d u c t io n  i n  th e  g lands*



63 *

CHRONIC RETIcSjOSES WITH PRODUCTION

OF LYMPHOCYTES*(LYMPHATIC LEUKAEMIA«)

In  t y p i c a l  c a se s  o f  ly m pha tic  le u k a e m ia ,  t h e r e  

m ay.be c o n s id e r a b le  v a r i a t i o n  i n  th e  h i s t o l o g i c a l  p i c t u r e  

p r e s e n t e d  by th e  r e t i c u l o - e n d o t h e l i a l  sy s te m , b u t  th e  

p red o m in an t  f e a t u r e  i s  an o v e r - ru n n in g  o f  th e  t i s s u e  w i th  

lym phocy tes#  The norm al a r c h i t e c t u r e  o f  th e  ly m p h a tic  

g la n d s  i s  o b scu red  by th e s e  c e l l s .  The M a lp ig h ian  b o d ie s  

o f  th e  s p le e n  a re  a l s o  e n la rg e d  and composed o f  sm a ll  

ly m p h o c y te s .  The p i c t u r e  th e n  i s  one o f  f a i r l y  u n ifo rm  

c e l l u l a r i t y  b u t  th e  lym phocytes a re  more l o o s e l y  a r r a n g e d ,  

r a t h e r  l e s s  u n ifo rm  i n  a p p e a ra n c e ,  and th e  fram ework o f  th e  

g la n d  i s  l e s s  d i s t o r t e d  th a n  in  lym phosarcom a, a l s o  t h e r e  i s  

n o t  th e  same te n d e n c y  fo r  th e  lym phocytes t o  i n f i l t r a t e  and 

p a s s  th ro u g h  th e  c a p su le  o f  th e  g l a n d .  In  ly m p h a tic  

leu k a em ia  a l s o , t h e r e  t e n d s  t o  be more o r  l e s s  h y p e r p l a s i a  

o f  t h e  r e t i c u l u m  c e l l s .  In  some o a se s  t h i s  may be s t r i k i n g .  

The s in u s  e n d o t h e l i a l  c e l l s  may a l s o  be h y p e r p l a s t i c  and 

e ry th r o p h a g o c y to s i s  i s  o f t e n  a  p rom inen t f e a t u r e  i n  th e  

s i n u s e s .

No. 176/37  ( f i g . 122) was r e g a rd e d  a s  a t y p i c a l  

example o f  lymphoid r e t i c u l o s e s  o f  leukaem ic  t y p e .  The 

maximum le u c o c ty e  coun t was 148,800/cmm. o f  w h ich  a lm o s t  

100$ were sm a l l  ly m pho cy tes .  C l i n i c a l l y  a  s t r i k i n g  f e a t u r e  
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was th e  p ro fo u n d  d e g re e  o f  anaem ia. H i s t o l o g i c a l l y  t h e r e  was 

c o m p a r a t iv e ly  l i t t l e  h y p e rp la sm ia  o f  r e t i c u l u m  c e l l s  th ro u g h o u t  

th e  r e t i c u l o - e n d o t h e l i a l  sy s te m . E r y th r o p h a g o c y to s i s  was n o t  

a f e a t u r e .  The bone marrow however c o n s i s t e d  a lm o s t  e n t i r e l y  

o f  s m a l l  lym phocytes#

No# 55 /37  ( F ig .  123 & 124) was a l s o  a f a i r l y  t y p i c a l  

c l i n i c a l  example of ly m p h a tic  le u k a e m ia .  The p a t i e n t ,  a 

man aged  58 y e a r s  d ie d  su d d e n ly  from  c o ro n a ry  o c c l u s i o n .  The 

h i s t o l o g i c a l  p i c t u r e  resem b led  1 7 6 /3 7 ,  b u t  t h e r e  was r a t h e r  

more h y p e r p l a s i a  of r e t i c u l u m  c e l l s ,  and m acrophages w ere  

p r e s e n t  i n  th e  s in u s e s  and were a c t i v e l y  e r y t h r o p h a g o c y t i c •

The ly m p h a t ic  s in u s  e n d o th e liu m  was a l s o  s w o l le n .

In  such  c a se s  of t y p i c a l  lym p ha tic  leukaem ia  the  

u n i fo rm  c e l l u l a r i t y  c o n s i s t i n g  o f  what a p p e a r  t o  be t y p i c a l  

s m a l l  lym phocy tes i s  s t r i k i n g ,  e s p e c i a l l y  i n  a s s o c i a t i o n  w i th  

s i m i l a r  c e l l s  i n  th e  p e r i p h e r a l  b lo o d ,  In  th e  b loo d  and 

i n  th e  t i s s u e s 0I t  h a s  been im p o s s ib le ^ in  such  c a s e s . t o  

d i s t i n g u i s h  th e  p r e c u r s o r s  o f th e s e  lym phocytes o r  t o  d e t e c t  

w i t h  c e r t a i n t y  any in te r m e d ia te  s ta g e  betw een  th e  r e t i c u l u m  

c e l l  and th e  lym phocy te . F u r t h e r ,  t h e r e  may be l a r g e  numbers 

o f  lym phocy tes  i n  th e  p e r i p h e r a l  b lo o d ,  as i n  176/37  w i th  

o n ly  r e l a t i v e l y  s c a n ty  r e t i c u lu m  c e l l s  a p p a re n t  th ro u g h o u t  the  
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r e t i c u l o - e n d o t h e l i a l  sy s tem  and i t  i s  d i f f i c u l t  to  see  how th e  

enormous numbers o f lym phocytes in  th e  b lood  and t i s s u e s  cou ld  

a r i s e  from  th e s e  s c a n ty  r e t i c u lu m  c e l l s ,  p a r t i c u l a r l y  as  

e v id e n c e  o f  a c t i v e  p r o l i f e r a t i o n  o f  th e  r e t i c u l u m  c e l l s  su c h  

as m i to s e s  a re  n o t  obvious* I t  i s  in d ee d  n o te w o rth y  t h a t  i n  

lym phoid r e t i c u l o s i s  m i t o t i c  f i g u r e s  a re  s c a n ty  even among 

th e  ly m p h o c y te s • I t  i s  d i f f i c u l t  t o  e scap e  th e  c o n c lu s io n  

t h a t  th e  lym phocytes i n  such  numbers a r e  b e in g  produced  by 

p r o l i f e r a t i o n  o f  a lym phocy tic  c e l l *  Prom p r e s e n t  o b s e r v a t 

io n s  i t  canno t be s t a t e d  what t h i s  ty p e  o f  c e l l  i s ,  b u t  i n  

c e r t a i n  c a s e s  o f  c h ro n ic  lym p ha tic  leukaem ia  w i t h  l a r g e  

numbers o f  sm a ll  lym phocytes i n  th e  p e r i p h e r a l  b lo o d ,  i t  

may be im p o s s ib le  to  d e t e c t  any s o - c a l l e d  ly m p h o b la s ts  i n  

the  p e r i p h e r a l  b lo o d .

COMMENT OK THE ID^OPjkTHIO HYPERPLASTIC RETICULOSES.

These p r o c e s s e s  may in v o lv e  th e  whole s c a t t e r e d  

sy s tem  o f  r e t i c u l o - e n d o t h e l i a l  c e l l s  though  th e  changes 

may be more s t r i k i n g  i n  a p a r t i c u l a r  p o r t i o n  o f  th e  sy s tem .

The g ro up  c o rre sp o n d s  g e n e r a l l y  to  th e  t r u e  r e t i c u l o s e s  and

s in u s  r e t i c u l o s e s  o f  Ross (1933) or the  h y p e r p l a s t i c
a

h i s t i o c y t m a t o s e s ,  w i th  l i t t l e  te n d e n cy  to  m align an cy  o f  

E p s t e i n  (1 9 2 5 ) .  Leaving a s id e  f o r  th e  p r e s e n t  f r a n k  exam ples 
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66.

o f  m y elo id  and ly m p h a tic  leu k a em ia ,  th e  g roup  c e n t r e s  on 

t h e s e  p r o c e s s e s  in v o lv in g  p r o l i f e r a t i o n  o f  th e  r e t i c u l u m  

c e l l s .  F o rm e r ly  th e  group com prised  a h e te ro g e n e o u s  

c o l l e c t i o n  o f  d i s e a s e s  f r e q u e n t l y  c l a s s e d  as Hodgkins 

d i s e a s e  or a t y p i c a l  Hodgkins d i s e a s e ,  or som etim es as  

a le u k ae m ic  leu k a em ia .  At p r e s e n t  w i th  more e x a c t  knowledge 

o f  t h e  c l a s s i f i c a t i o n  of th e s e  c o n d i t i o n s ,  t h e r e  i s  a 

te n d e n c y  t o  d i s t i n g u i s h  a c o n s id e r a b le  number o f  s e p a r a t e  

p r o c e s s e s  in  th e  g ro u p , depend ing  upon th e  p redom inan t l i n e  

o f  d i f f e r e n t i a t i o n  ta k e n  by th e  r e t i c u l u m  c e l l .  Thus 

r e t i c u l u m  c e l l  t y p e ,w i th o u t  d i f f e r e n t i a t i o n  ( O b e r l in g  &

G u e rin  1934)^/ G ian t c e l l  ty p e  ( K e t t l e  c a se  4) F i b r i l l a r y  

ty p e  (Ross 1933 Casee 1 1 .)  G ian t c e l l  and f i b r i l l a r y  ty p e  

( S c h u lz ,  Wermbter Sc Puhl 1 9 2 7 ) .  P r o h i s t i o c y t i c  ty p e  (Robb 

S m ith  1 9 3 8 ) .  H i s t i o c y t i c  ty p e  ( P u l l i n g e r  1932) H i s t i o s y n c y t i a l  

ty p e  (D u s t in  Sc W eil 1936 ) .  M onocytic t y p e ,  and f i n a l l y  

u n r e s t r i c t e d  d i f f e r e n t i a t i o n  or lymphadenoma. T h is  

s u b d i v i s i o n  o f  th e  g roup s e r v e s  a  u s e f u l  pu rpose  i n  th e  

p r e s e n t  s t a t e  o f  ig n d ran c e  as to  a e t i o l o g i c a l  f a c t o r s .  I t  

e n a b le s  an  e x a c t  h i s t o p a t h o l o g i c a l  c l a s s i f i c a t i o n  t o  be 

a p p l i e d  t o  any  such  p r o c e s s ,  and i t  i s  o f  use  c l i n i c a l l y  as 

th e  p ro g n o s is  v a r i e s  t o  some e x te n t  w i th  th e  ty p e  and th e  
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d e g re e  o f  d i f f e r e n t i a t i o n  of th e  h y p e r p l a s t i c  c e l l s #  I t  i s  

most im p o r ta n t  however t h a t  th e  b a s ic  s i m i l a r i t y  o f  th e  

p r o c e s s e s  sh o u ld  be a p p re c ia te d *

C l i n i c a l l y  the group i s  s h a r p ly  d iv id e d  i n t o  a c u te  

and c h r o n ic  t y p e s ,  th ough  a case  which has run  a c h ro n ic  

c o u rs e  may a t  any time su d d en ly  become a c u t e ,  e .g *  15950* 

H i s t o l o g i c a l l y  th e  a p p ea ran ces  may v a ry  even in  the  a c u te  

t y p e s ,  t h u s  t h e r e  may be a pure  h y p e r p l a s i a  o f  r e t i c u l u m  

c e l l s  a s  i n  101/39 or a g r e a t  developm ent o f  macrophages 

as  i n  1 9 /4 6 ,  o r  o f  m onocytes , as  i n  16512*

I n  a l l ,  however, th e  fun dam en ta l p r o c e s s  i s  

h y p e r p l a s i a  o f the  r e t i c u lu m  c e l l*  The v a r i a b i l i t y  o f  

t h e  h i s t o l o g i c a l  appearance  i s  even more s t r i k i n g  i n  th e  

c h ro n ic  c a se s*  G ian t f o l l i c u l a r  h y p e r p l a s i a  a p p e a rs  t o  

c o n s t i t u t e  a d i s t i n c t  p i c t u r e ,  though  even h e re  th e  p ro c e s s  

i s  e s s e n t i a l l y  one o f  r e t i c u lu m  c e l l  h y p e r p l a s i a  c o n f in e d  

l a r g e l y ,  b u t  n o t  e n t i r e l y ,  t o  th e  f o l l i c u l a r  r e t i c u l u m  c e l l s .

The o t h e r  c h ro n ic  r e t i c u l o s e s  a re  a l l  s i m i l a r  t o  one 

a n o th e r  and v a ry  m ere ly  i n  th e  p redom inant l i n e  of 

d i f f e r e n t i a t i o n ,  and the  s ta g e  o f  d i f f e r e n t i a t i o n  re a c h e d  

a t  th e  tim e o f  exam ina tion#  The ten dency  a p p e a rs  to  be f o r  

th e  p r o c e s s e s  t o  become f i b r o t i c  i f  the  d u r a t i o n  i s  s u f f i c i e n t l y  

l o n g .  H e c ro s is  and c a s e a t i o n  r a r e l y ,  i f  e v e r ,  o c c u r .
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C e r t a in  o f  th e  p ro c e s s e s  may he a s s o c i a t e d  w i t h  

q u a l i t a t i v e  o r  q u a n t i t a t i v e  changes in  th e  c i r c u l a t i n g  

l e u c o c y t e s ,  and o p in io n s  v a ry  as t o  w h e th e r  a  d i s t i n c t i o n  

s h o u ld  he drawn betw een th e  a leukaem ic  and leukaem ia  form s*

0h e r l i n g  & G uerin  (1934) c o n s id e r  t h a t  such  a d i s t i n c t i o n  

i s  open t o  c r i t i c i s m *  They ta k e  th e  view  t h a t  th e  h y p e r p l a s t i c  

r e t i c u l u m  c e l l , b e i n g  m u l t i p o t e n t i a l ,  may g iv e  r i s e  to  c e l l s  

o f  th e  m y e lo id ,  lymphoid or m onocytic t y p e ,  and t h a t  t h e y  

may be produced  in  d i f f e r e n t  p r o p o r t io n s  a t  v a ry in g  s t a g e s  

o f  th e  same d i s e a s e *  They e x p la in  th u s  th e s e  a p p a re n t  

exam ples o f  m onocytic  leukaem ia  in  w hich  a sudden o u tp o u r in g  

o f  m yelo id  c e l l s  may occur* N e v e r t h e l e s s ,  even th e y  r e g a r d  

m yelo id  and lym pha tic  leukaem ia  a s  d i s t i n c t  and w e l l - d e f i n e d  

e n t i t i e s ,  and adm it t h a t  i t  may on o c c a s io n ,  th o u g h  r a r e l y ,  

be j u s t i f i a b l e  t o  use  th e  te rm  m onocytic  leukaem ia*  In  th e  

p r e s e n t  work th e  o n ly  t r u e  example o f  m onocytic  leu kaem ia  

was a c u t e ,  and i s  c l a s s e d  w i th  th e  a c u te  r e t i c u l o s e s *  

Remembering t h a t  a c h ro n ic  form  o f m onocytic  le u k a e m ia ,  i n  

w h ich  th e  h i s t o l o g i c a l  changes resem ble  th o s e  met w i t h  in  

Hodgkins d i s e a s e ,  i*e*  f i b r o b l a s t i c  d i f f e r e n t i a t i o n ,  has  

been  d e s c r i b e d ,  th e  h i s t o l o g i c a l  changes in  t h a t  d i s e a s e  

may be sum m arised as  h y p e r p la s i a  o f  r e t i c u lu m  c e l l s  w i t h  
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d i f f e r e n t i a t i o n  i f  a c u te ^ p ro c e e d in g  t o  f i b r o b l a s t i c  i f  

c h ro n ic *  I t  i s  t h e r e f o r e  d e b a ta b le  w h e ther  th e  c o n d i t i o n  

s h o u ld  be c l a s s i f i e d  as a leukaem ia  o r  w h e ther  i t  i s  more 

j u s t i f i a b l e  t o  r e g a r d  i t  as a  r e t i c u l o s i s  w i t h  te n d e n c y  t o  

p roduce  monocytes* Compared w i th  th e  o th e r  two common 

le u k a e m ia s ,  i t  p r e s e n t s  im p o r ta n t  d i f f e r e n c e s *  In  ly m p h a t ic  

le u k a em ia  where t h e  r e t i c u l o - e n d o t h e l i a l  sy s tem  may be 

o v e rru n  w i t h  lym phocy tes , i t  has  n o t  been p o s s ib l e  t o  

d e m o n s tra te  c o n c lu s iv e ly  th e  developm ent o f  the  ty p e  c e l l  

f rom  th e  r e t i c u l u m  c e l l *  tJ*hough t h e r e  may be some 

h y p e r p l a s i a  o f  r e t i c u lu m  c e l l s , i t  i s  d i s p r o p o r t i o n a t e l y  

s m a l l  compared w i t h  th e  enormous number o f  lym phocytes 

w h ich  may be p r e s e n t ,  a l s o  m i t o t i c  f i g u r e s  a re  v e r y  sc a n ty *  

The im p re s s io n  o b ta in e d  in  th e  co u rse  o f th e  p r e s e n t  s tu d y  

i s  t h a t  th e  lym phocytes a re  d e r iv e d  from  o th e r  c e l l s  o f  the 

same t y p e ,  and t h a t  p ro d u c t io n  i s  n o t  throw n back a s  f a r  as 

th e  r e t i c u l u m  c e l l *  T h is  view i s  a l s o  h e ld  r e g a r d in g  

m y elo id  leu k a em ia ,  and i t  i s  considered* . t h a t  ly m p h a tic  

and m yelo id  leukaem ia  c o n s t i t u t e  d i s t i n c t  e n t i t i e s  in v o lv in g  

h y p e r p l a s i a  o f  a l r e a d y  d i f f e r e n t i a t e d  c e l l s ,  and t h a t  th e y  

c a n n o t  s t r i c t l y  be re g a rd e d  as r e t i c u l o s e s  e x c e p t  i n  so f a r  

a s  th e  m yelo id  and ly n p h a t ic  s e r i e s  a re  o r i g i n a l l y  d e r iv e d  
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from  th e  r e t i c u l u m  c e l l ,  or from a c l o s e l y  r e l a t e d  

mesenchymal e lem ent*  The r e s u l t s  of th e  p r e s e n t  i n v e s 

t i g a t i o n  s u p p o r t  th e  view t h a t  t h e  o r i g i n  o f  th e  monocyte 

i s  d i s t i n c t  from  t h a t  of th e  m yeloid  and ly m p h a tic  s e r i e s ,  

and t h a t  t h e  c e l l  i s  more c l o s e l y  r e l a t e d  t o  th e  r e t i c u l u m  

c e l l *



NEOPLASTIC RETICULOSIS,

I n t r o d u c t i o n *

M align an t h y p e r p l a s i a  may in v o lv e  th e  m u l t i p o t e n t i a l  

r e t i c u l u m  c e l l  o r  any  o f  i t s  o f f s p r i n g .  The m a l ig n a n t  

p r o c e s s e s  a f f e c t i n g  th e  d i f f e r e n t i a t e d  and d e f in e d  

d e r i v a t i v e s  a re  w e l l -u n d e r s to o d  and c l a s s i f i e d .  Indeed  when 

m a l ig n a n t  h y p e r p l a s i a  in v o lv e s  a  c e l l  ty p e  w hich  i s  w e l l -  

d e f i n e d ,  i t  c an no t s t r i c t l y  be r e g a rd e d  as an  example o f  

n e o p l a s t i c  r e t i c u l o s i s .  T h is  i s  t r u e  o f  th e  myeloma, 

p lasm ocy tom a, e ry th ro b la s to m a  and p o s s ib l y  of th e  

lym phosarcom a. On th e  o th e r  hand when m a lig n an t  h y p e r p l a s i a  

a f f e c t s  th e  u n d i f f e r e n t i a t e d  r e t i c u lu m  c e l l ,  a  c e r t a i n  d e g re e  

o f  c e l l u l a r  d i f f e r e n t i a t i o n  may go on c o i n c i d e n t a l l y  w i th  

th e  h y p e r p l a s t i c  p r o c e s s .  Thus th e  most p r i m i t i v e  ty p e  o f  

tum our g ro w th  a f f e c t i n g  th e  r e t i c u l o - e n d o t h e l i a l  sy s te m  i s  

th e  r e t i c u l u m  c e l l e d  sarcom a,and  th e  more r a p i d  th e  c e l l u l a r  

m u l t i p l i c a t i o n ,  th e  l e s s  i s  th e  d i f f e r e n t i a t i o n , j u s t  a s  in  

th e  id e o p a th i c  r e t i c u l o s & s .

C l a s s i f i c a t i o n :

The r e c o g n it io n  o f  malignant h y p erp la s ic  a f fe c t ia ^ B  

the  r e t i c u l o - e n d o t h e l i a l  system i s  f a i r l y  easy*but the  

d e t a i l e d  c l a s s i f i c a t i o n  of the process  i s  g e n e r a l ly  ex trem ely  

d i f f i c u l t .  Various c l a s s i f i c a t i o n s  have been su ggested  
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and t h a t  p ropo sed  by Gery and B a b le t  (1935) p ro v id e s  a 

u s e f u l  b a s i s  .

The c l a s s i f i c a t i o n  o f  tum ours o f  th e  lymphoid 

t i s s u e  su g g e s te d  by th e s e  w orkers  in c lu d e s  th e  m a l ig n a n t  

p r o c e s s e s  a f f e c t i n g  th e  r e t i c u l u m  c e l l .  Three main 

s u b d i v i s i o n s  a re  r e c o g n iz e d  v i z .

1 .  R e t ic u lo s a rc o m a .

2 .  D ic ty o c y t i c  sa rcom a.

3 .  Lymphoblast i c  Sarc oma•

C l i n i c a l l y  a l l  t h r e e  ty p e s  a re  c h a r a c t e r i s e d  by a  

h ig h  d e g re e  of m alignancy  w i th  v e ry  r a p i d  f o rm a t io n  of 

m e ta s ta s e s  w hich  may appear  e a r l y , a t  a  c o n s id e r a b le  d i s t a n c e  

fro m  th e  p r im a ry  g row th , so  t h a t  i t  may even be d i f f i c u l t  

t o  d e c id e  w hich  i s  th e  p r im a ry  s i t e ,  and th e  p ro c e s s  may 

assume th e  appearance  o f  a  s y s te m a t ic  d i s e a s e  of th e  

r e t i c u l o - e n d o t h e l i a l  system* L oca l in v a s iv e n e s s  i s  g e n e r a l l y  

n o t  g r e a t .  A l l  t h r e e  ty p e s  a re  e x tre m e ly  r a d i o - s e n s i t i v e ,  

b u t  th e  p o s s i b i l i t y  o f  e r a d i c a t i n g  th e  whole p ro c e s s  even 

t e m p o r a r i l y  i s  h o p e le s s ,  ^hough changes in  th e  b lood  

p i c t u r e  a re  r a r e ,  e lem en ts  o f  th e  tum ours may e sca p e  i n t o  

th e  b lo o d  s t re a m  and some p a r t  of th e  d i s s e m in a t io n  may o c cu r

i n  t h i s  way.

The d i s t i n c t i o n  between some ty p e s  o f  a c u te  

r e t i c u l o s i s  and r e t i c u lu m  c e l l e d  sarcoma may be v e ry  

d i f f i c u l t /



d i f f i c u l t *  C l i n i c a l l y  th e  l a t t e r  te n d  t o  ru n  a  s l i g h t l y  

l e s s  a c u te  course*  They g e n e r a l l y  p r e s e n t  th e m se lv e s  

l o c a l l y  i n  one g la n d  o r  group of g lan d s  whence th e  m e ta s ta s e s  

a r i s e ,  w hereas  th e  a cu te  r e t i c u l o s e s  a f f e c t  th e  r e t i c u l o 

e n d o t h e l i a l  sy s tem  more o r  l e s s  c o m p le te ly  from th e  o u t s e t .  

H i s t o l o g i c a l l y  t h e r e  a re  d i f f e r e n c e  between th e  a c u te  

r e t i c u l o s e s  and th e  r e t i c u l o s a r c o m a ta .

HETIC ULOS ARC OMATA .

H i s t o l o g i c a l l y  th e s e  tumours a re  e n t i r e l y  •un

d i f f e r e n t i a t e d  and r e p r e s e n t  a  m alig n an t  h y p e r p l a s i a  o f  th e  

b a s i c  r e t i c u l u m  c e l l s  form ing  a sy n c y t iu m #  The c e l l  

o u t l i n e s  a re  t h e r e f o r e  i n d i s t i n c t .  The m a l ig n a n t  t i s s u e  

may u n derg o  some degree  of e v o lu t io n  c o n s t i t u t i n g  th e  s o -  

c a l l e d  r e t i c u l o - e n d o t h e l i o  sa rcom a.

D i f f e r e n t i a t i o n  may a l s o  occur i n t o  one or o th e r  o f  th e  

c e l l u l a r  form s v i z :

D i c ty o c y t i c  sarcoma i n  w hich  th e  c e l l  o u t l i n e s  a re  d i s t i n c t  

and t h e r e  i s  a tend ency  f o r  the  c e l l s  t o  be co n n ec te d  to  

one a n o th e r  by f i n e  p ro to p la sm ic  p r o c e s s e s .  D i f f e r e n t i a t i o n  

t o  th e  d i c t y o c y t i c  s ta g e  may be c o n f in e d  t o  one a r e a ,  f o r  

example of a ly m p h a tic  g la n d ,  th e  rem a in d e r  o f w h ich  

p r e s e n t s  th e  appearance  o f  the p r i m i t iv e  sy n c y t ia l , -  

r e t i c u l o s a r c o m a .  R e t i c u l i n  f i b r i l s  may be form ed in  
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c o n s i d e r a b le  am ount*Severa l ty p e s  o f  d i c t y o c y t i c  s a rco m a ta  

a r e  d e s c r i b e d ,  and t h i s  type o f  m alig n an t  p ro c e s s  may show 

g r e a t  v a r i a t i o n s  in  i t s  h i s t o l o g y .  In  one ty p e  th e  c e l l s  

a r e  u n i fo rm  in  s iz e  and shape , i n  a n o th e r  th e y  v a ry  g r e a t l y  

i n  s i z e  and g i a n t  form s may occur, i n  w hich  c ase  th e  p i c t u r e  

c l o s e l y  r e se m b le s  t h a t  o f  s o - c a l l e d  m a l ig n an t  Hodgkin*s 

d i s e a s e .  The second c e l l u l a r  form  i s  t h a t  in  w h ich  t h e r e  

i s  d i f f e r e n t i a t i o n  t o  th e  lym phocy tic  s e r i e s .  In  t h i s  

g ro u p  th e  t y p i c a l  lym phocy tic  sarcoma i s  c l e a r l y  d e f i n e d .

I t  i s  composed o f  u n ifo rm  c e l l s  a lm ost e x a c t l y  re s e m b l in g  

th e  s m a l l  lym phoc:/te . T h is  i s  th e  t y p i c a l  lymphosarcoma 

and i s  r e l a t i v e l y  common. Most w orkers  however endeavour 

t o  d i s t i n g u i s h  a t  l e a s t  one o th e r  s u b d iv i s io n  i n  t h i s  

lym phoid  g ro u p .  Robb-Sm ith (1938) r e f e r s  t o  th e  ly m p h o b la s t ic  

ty p e  w h ich  may a f f e c t  c h i e f l y  e i t h e r  the lymphoid f o l l i c l e s  

o r  t h e  m ed u lla  of th e  lym pha tic  g l a n d s .  Gery and B a b le t  

(1935) d i s t i n g u i s h  a lymphadenoid ty p e  i n  w hich  th e  c e l l s  

a r e  much l e s s  u n ifo rm  th a n  i n  th e  lym phocy tic  t y p e .  The 

m a l ig n a n t  c e l l s  te n d  to  c o l l e c t  i n  f o c i  g iv in g  t o  th e  lymph 

g la n d s  t h e  appea ran ce  of h y p e r p l a s t i c  f o l l i c l e s .  A ccord ing  

t o  t h e s e  a u th o r s  t h i s  type  runs a  much more c h ro n ic  co u rse  

t h a n  th e  lym phocy tic  v a r i e t y  and c o rre sp o n d s  in  g r e a t  m easure 

t o  so c a l l e d  m a lig n an t Hodgkinb D is e a s e .
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Gery & B a b le t  c o n s id e r  t h a t  th e  d e m o n s t r a t io n  of 

r e t i c u l i n  f i b r i l s  i s  by no means c o n s ta n t  i n  tum ours a r i s i n g  

from  th e  r e t i c u l o - e n d o t h e l i a l  system* In  g e n e r a l ,  r e t i c u l i n  

i s  more l i k e l y  t o  be produced in  th e  c e l l u l a r  ty p e s  o f  

tu m o u r , and l e s s  so i n  th e  s y n c y t i a l  ty p es*  Some o f  th e  

r e t i c u l i n  d e s c r ib e d  i n  c e r t a i n  o f the p ro c e s s e s  i s  p ro b a b ly  

th e  r e s i d u e  o f  th e  norm al r e t i c u l i n  of th e  lymph g land*

The c l a s s i f i c a t i o n  of th e s e  tumours may be th u s  

sum m arised:

1* R e tic u lo sa rc o m a *  . S y n c y t ia l  w i th  no d i f f e r e n t i a t i o n .

2m (A) R e t i c u l o e p i t h -  W ith a re a s  of d i f f e r e n t i a t i o n  t o
e l io s a r c o m a .  e p i t h e l i a l - l i k e  e le m e n ts .  Most

f r e q u e n t ly  met w i th  i n  th e  thymus 
g l a n d .

(B) R e t i c u lo e n d o th e l io  W ith  a re a s  o f  d i f f e r e n t i a t i o n  to  
sa rcom a. f l a t  e n d o t h e l i a l  c e l l s .  A r a r e

ty p e  •

2* D ic ty o c y t i c  sa rcom a. W ith  s e p a r a t io n  o f  i n d i v i d u a l  c e l l s
which o f t e n  produce f i b r i l s *

(A) T y p ic a l  lymphosarcoma.
(B) L ym phoblas tic  Sarcom a.
(C) Lymphadenoid. H odgkin’s Sarcoma*



Case 16184 ( P ig s .  125-130) i s  re g a rd e d  as an example of 

r e t i c u l o s a r c o m a ,  and p r e s e n t s  c e r t a i n  u n u su a l  f e a t u r e s .  The 

d u r a t i o n  o f  th e  d i s e a s e  was a p p ro x im a te ly  s i x  m onths , and 

th e  p r e s e n t i n g  s ig n s  were o f  a  m e d ia s t i n a l  tum our, b e in g  m ain ly  

p r e s s u r e  e f f e c t s  w i th  m oderate en la rg em en t o f  th e  c e r v i c a l  

g l a n d s .  The p resen ce  of a  m e d ia s t i n a l  tumour was con firm ed  

by X -ra y  e x a m in a t io n ,  and th e  mass r e a c t e d  r a p i d l y  t o  deep  

X -ra y  t h e r a p y .  The en la rg em en t o f th e  c e r v i c a l  g la n d s  a l s o  

g r e a t l y  d im in is h e d ,  and th e  p a t i e n t  was d i s c h a r g e d .  On 

r e - a d m is s io n  one month l a t e r ,  t h e r e  was g e n e r a l i s e d  e n l a r g e 

ment of th e  s u p e r f i c i a l  lym phatic  g la n d s  and th e  l i v e r  and 

s p le e n  were a l s o  e n la rg e d .  X -rays  showed t h a t  th e  m e d i a s t i n a l  

mass was s t i l l  s m a l l .

Post-m ortem  th e  m e d ia s t i n a l  g la n d s  were g r e a t l y  

e n l a r g e d ,  and i n  th e  low er lobe  of the  r i g h t  lung  was a  

s m a l l  tu m our. S c a t t e r e d  over th e  p e r i to n eu m  were numerous 

s m a l l  c h e r r y - l i k e  n o d u le s .  A r i s in g  from  th e  l i n i n g  o f  t h e  

s m a l l  i n t e s t i n e  were hundreds o f  s p h e r i c a l  or o v a l> d a rk  r e d  

tu m o u rs ,  some m in u te ,  some th e  s i z e  o f  a c h e r r y .  They were 

most numerous in  th e  jejunum and on p a s s in g  down th e  bowel 

became few er  and s m a l l e r .  They ceased  c o m p le te ly  a t  t h e  

i l e o - c a e c a l  v a l v e .  The r e t r o - p e r i t o n e a l  g la n d s  were much 
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e n la r g e d .  The r i g h t  s u p ra r e n a l  was a lm ost d e s t r o y e d .  In  

th e  l i v e r  were s c a t t e r e d  numerous sm a ll  r e d  s p h e r i c a l  tu m o u rs ,  

and f l e s h y  masses o f  s i m i l a r  type  were p r e s e n t  in  th e  p o r t a  ! 

h e p a t i s .  A sm a ll  tumour was p r e s e n t  in  th e  p e r ic a r d iu m .  

H i s t o l o g i c a l l y  th e  n e o p la s t i c  t i s s u e * i n  w h a tev e r  s i t u a t i o n  

I t  o c c u r r e d ,  had th e  same c h a r a c t e r i s t i c s - .  The t i s s u e  was 

v e r y  c e l l u l a r  and in  the  lymph g lan d s  th e  norm al a r c h i t e c t u r e  

was c o m p le te ly  d e s t r o y e d .  They type  c e l l s  were o f  m odera te  

s i z e ,  l a r g e r  th a n  lym phocy tes , and t i g h t l y  p acked . The 

i n d i v i d u a l  c e l l  o u t l i n e s  were o f te n  i n d i s t i n c t  g iv in g  a 

s y n c y t i a l  a p p e a ra n c e .  The n u c le u s  had a d i s t i n c t  r im  and 

th e  c h ro m a tin  was a r ra n g e d  in  a more d e l i c a t e  p a t t e r n  th a n  

t h a t  commonly seen  i n  c e l l s  of th e  lym phocytic  s e r i e s .  The 

c e l l s  were d iv id e d  i n t o  compartments by bands o f  c o a r s e  

f i b r o u s  t i s s u e .  A rg y ro p h il  r e t i c u l i n  f i b r i l s  were v e ry  

s c a n t y .  The appearance  in  t h i s  case  were r e g a rd e d  as th o se  

o f  a  m a l ig n a n t  p r o c e s s ,  th e  p redom inant c e l l  b e in g  o f  

r e t i c u l u m  c e l l  t y p e .  The case  p r e s e n t s  many i n t e r e s t i n g  

f e a t u r e s .  Prom the  c l i n i c a l  p o in t  o f  view i t  was 

c h a r a c t e r i s e d  i n i t i a l l y , b y  a r a p i d l y  grow ing tumour o f  th e  

m ed ia s tin u m , w hich  r e a c t e d  f a v o u ra b ly  t o  deep  X - r a y s ,  b u t  

v e r y  s h o r t l y  was fo llo w ed  by g e n e r a l  en la rg em en t o f  th e  

ly m p h a t ic  g l a n d s ,  l i v e r  and s p le e n ,  and proved r a p i d l y  

f a t a l .  Post-m ortem  a p a r t  from  th e  g l a n d u la r  e n la rg e m e n t ,  
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th e  most s t r i k i n g  f e a t u r e  was th e  enormous number of 

tum ours in  th e  sm a ll  i n t e s t i n e .

The p r o l i f e r a t i v e  p ro c e ss  was w id e sp re a d  th ro u g h o u t
o

t h e  r e t i c u l - e n d o t h e l i a l  sys tem . The p e r i c a r d i a l  f o c i  were 

i n  r e l a t i o n  t o  sm a ll  b lood  v e s s e l s ,  and th e  sp re a d  th ro u g h 

o u t  th e  l i v e r  was e x tre m e ly  d i f f u s e ,  s u g g e s t in g  s p re a d  by th e  

p o r t a l  v e in  from th e  i n t e s t i n e .  The m u l t i p l i c i t y  o f  th e  

tum ours in  th e  sm a ll  i n t e s t i n e ,  and th e  f a c t  t h a t  t h e y  became 

s m a l l e r  and l e s s  numerous on p a s s in g  downwards, s u g g e s ts  

t h a t  some sp re a d  may have o c cu rred  by d i r e c t  s e e d in g  o f  

d e ta c h e d  c e l l s .  There was a l s o  ev id en ce  o f  s p re a d  by

ly p h a t ic S j th e  c e r v ia l  glands being en larged  from an e a r ly  
h  r

s t a g e ,  w h i le  th e  d i s e a s e  was l a r g e l y  c o n f in e d  t o  th e  

m ed ia s tin u m . N o.15923 ( P ig s .  131-135) i l l u s t r a t e s  a 

somewhat s i m i l a r  p ro c e s s .  The d u r a t i o n  was a p p ro x im a te ly  

f i v e  m on ths . E a r ly  f e a t u r e s  were anaem ia and m odera te  

sp le n o m e g a ly ,  and a t e n t a t i v e  d ia g n o s is  o f  s p l e n i c  anaem ia 

was made. The p a t i e n t  was a d i a b e t i c .  T h e r e a f t e r  th e  

l e f t  s u p r a c l a v i c u l a r  and c e r v i c a l  g lan d s  became e n la rg e d  and 

X -ra y  e x am in a t io n  r e v e a le d  en la rgem en t o f  th e  m ed ias tin u m . 

T h ere  was m oderate  anemia w i th  l e u c o p e n ia .  Pos t-m ortem  

i n  a d d i t i o n  t o  th e  en la rgem en t o f  th e  c e r v i c a l  g la n d s  t h e s e  

o f  th e  m ed ias tinum  were a l s o  e n la r g e d ,  b u t  th e  r e t r o p e r i t o n e a l  

g roup  were much more a f f e c t e d  and were m atted  t o g e t h e r  in
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a l a r g e  tu m o u r - l ik e  mass which ex ten d ed  t o  embrace th e  

low er  p o le  o f  th e  r i g h t  k id n e y • A nother tumour mass was 

p r e s e n t  i n  th e  pouch o f  Douglas* The l i v e r  and s p le e n  

were e n la rg e d  e s p e c i a l l y  th e  l a t t e r .

H i s t o l o g i c a l l y  th ro u g h o u t  th e  r e t i c u l o - e n d o t h e l i a l  

sprstem th e  same type  o f  t i s s u e  was p re s e n t*

The t y p i c a l  s t r u c t u r e  cou ld  be se en  i n  th e  tumour 

mass from  around th e  po le  o f th e  k idney* The t i s s u e  was 

e x t r e m e ly  c e l l u l a r .  The c e l l s  were r e l a t i v e l y  l a r g e  and 

un ifo rm *  The n u c le u s  was l a r g e  in  p r o p o r t io n  t o  th e  c e l l *  

I t s  t e x t u r e  was m o d e ra te ly  l ig h t*  The c e l l  o u t l i n e s  were 

f a i r l y  d i s t i n c t ,  though  i n  p la c e s  t h e r e  was a te n d e n c y  t o  

s y n c y t i a l  f o rm a t io n .  M i to t ic  f i g u r e s  were num erous. A 

few n o rm a l- lo o k in g  b a s ic  r e t i c u lu m  c e l l s  cou ld  be s e e n .

T h in -w a l le d  b lood  v e s s e l s  were num erous. T here  was l i t t l e *  

i f  any, new fo rm a t io n  o f  r e t i c u l i n .  The bone marrow was 

c o m p le te ly  occup ied  by s i m i l a r  c e l l s  w hich  showed a te n d e n c y  

t o  o r i e n t a t e  th em se lv es  around th e  f a t  p p a c e s ,  w hich  

te n d e n c y  was a l s o  n o tew o rth y  in  th e  r e t r o p e r i t o n e a l  tumour 

t i s s u e ,  where the ap pea rances  su g g e s te d  e n d o t h e l i a l  

d i f f e r e n t i a t i o n *

The l i v e r  p re s e n te d  f a i r l y  numerous sm a ll  f o c i  

o f  i n f i l t r a t i o n  w i th  s i m i l a r  c e l l s ,  and in  a d d i t i o n  t h e r e  
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was some d i f f u s e  s c a t t e r i n g  of t h e  c e l l s  th ro u g h o u t  th e  

l i v e r  c a p i l l a r i e s *  In  th e  s p le e n  th e  M a lp ig h ian  b o d ie s  

were i n d i s t i n c t  and th e  p u lp  was e x tre m e ly  c e l l u l a r ,  th e  

c e l l s , w h i c h  were of th e  ty p e  d e sc r ib e d ^ w ere  p r e s e n t  i n  th e  

s i n u s e s  and i n  th e  i n t e r s i n u s o i d a l  t r a b e c u la e *  M i to t i c  

f i g u r e s  were f r e q u e n t .  There was no i n f i l t r a t i o n  o f  th e  

k i d n e y s •

These two c a se s  i l l u s t r a t e  a p ro c e s s  o f  h ig h  m a l ig 

n a n c y ,  i n  bo th , t h e  known d u r a t io n  was about s i x  m onths . 

A l th o u g h  a t  d e a th  t h e r e  was w id esp read  invo lvem en t o f  th e  

r e t i c u l o - e n d o t h e l i a l  sy s tem , one a re a  was o b v io u s ly  

in v o lv e d  a t  an e a r l y  s t a g e ;  i n  th e  f i r s t  c a s e  th e  

m e d i a s t i n a l  g l a n d s ,  and in  th e  second r e t r o - p e r i t o n e a l  

p a r a - a o r t i c  g lands*

In  No* 700 (P ig s .  136 and 137) th e  norm al a r c h i t e c t u r e  

o f  th e  g la n d  was d e s t r o y e d .  The s t r u c t u r e  c o n s i s t e d  o f  

c e l l s  somewhat l a r g e r  th a n  a lym phocyte , w i th  a  s l i g h t l y  

l i g h t e r  n u c le u s  i n  w hich  th e  ch ro m atin  was g e n e r a l l y  

a r r a n g e d  in  a  number of sm a ll  p a r t i c l e s .

The c e l l s  o u t l i n e s  were n o t  w e l l  d e f i n e d .  T h e i r  

p ro to p la s m  w hich was n e u t r o p h i l  in  s t a i n i n g  r e a c t i o n  was 

d ra w n /



drawn o u t  i n to  a  s e r i e s  o f  f in e  p ro c e s s e s  w hich  u n i t e d  

t o  fo rm  a r e t i c u l a r  meshwork. In  p la c e s  t h e  c e l l s  

form ed l a r g e  p ro to p la sm ic  s h e e t s .  A few t y p i c a l  b a s i c  

r e t i c u l u m  c e l l s  w i th  p a le  n u c le u s  co u ld  be seen  h e re  and 

t h e r e  i n c o r p o r a te d  in  th e  syncy tium . M i to t ic  f i g u r e s  were 

n o t  num erous.

There were a few s t r a n d s  of c o a rse  f i b r o u s  t i s s u e  

i n  p l a c e s .  E ry th ro p h a g o c ty o s is  was s l i g h t .

R e t i c u l i n  v a r i e d  from p la c e  t o  p la c e  b u t  was n o t  

c o p io u s  and appeared  t o  r e p r e s e n t  m ain ly  th e  r e s id u e  o f  th e  

n o rm al r e t i c u l i n .  The c e l l s  were sp re a d in g  th ro u g h  th e  

c a p s u le  o f  t h e  g la n d .

Case 782 (P igs 138 & 139) was of v e ry  s i m i l a r  

c h a r a c t e r  though  la r g e  b a s ic  r e t i c u lu m  c e l l s  were more 

p ro m inen t and th e r e  were few er f ib r o u s  s t r a n d s  

E r y th ro p h a g o c y to s i s  was v e ry  s l i g h t  and r e t i c u l i n  was n o t  

i n c r e a s e d .  In  778 (P ig s .  140 & 141) t h e r e  I s  some 

re sem b lan c e  t o  th e  two p re v io u s  exam ples , b u t  l a r g e  c e l l s  

o f  r e t i c u l u m  ty p e ,  some o f  g i a n t  p r o p o r t io n s  were a 

f e a t u r e .  There was a ls o  a f a i r  q u a n t i t y  o f  f ib r o u s  

t i s s u e  th o u g h  i t  was o f  f i n e  t e x t u r e .  There was l i t t l e

i f  any  new fo rm a t io n  of r e t i c u l i n .  In  800 ( f i g s .  142 & 143) 

th e  a rrang em en t was p a r t l y  s y n c y t i a l ,  b u t  th e r e  were f a i r l y  

numerous f r e e  c e l l s  and m o d era te ly  l a r g e  r e t i c u lu m  c e l l s  o f 

n o rm al t y p e /
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norm al ty p e  were p re s e n t*  There was one in c r e a s e  i n  th e  

.number o f r e t i c u l i n  f i b r i l s *

CLASSIFICATION OP THE PRESENT EXAMPLES.

No* 16184 and No* 15923 a re  r e g a rd e d  as exam ples of 

r e t i c u lo s a r c o m a  w i th  v e ry  l i t t l e  d i f f e r e n t i a t i o n  t o  d i c t y o c y t e s ,  

i . e . ,  t h e y  a re  tumours o f  a v e ry  p r i m i t iv e  type  i n  w hich  

p r o l i f e r a t i o n  has p redom inated  w i th  l i t t l e  o r  no d i f f e r e n t i a t i o n .

No* 1752 and 600/46  has been d e s c r ib e d  above as 

&n example o f  g i a n t  f o l l i c u l a r  h y p e r p la s i a  which r a n  a 

r e l a t i v e l y  slow c o u r s e ,  b u t  a f t e r  the  la p s e  o f  t h r e e  y e a r s  

th e  a p p e a ra n c e s  o f a lymph g la n d ,  w hile  s t i l l  s u g g e s t in g  

g i a n t  f o l l i c u l a r  h y p e r p l a s i a ,  co u ld  n o t  be re g a rd e d  any 

lo n g e r  a s  t y p i c a l  of t h a t  c o n d i t i o n .  The c e l l s  o f  the  

p a l e r  c e n t r a l  p o r t io n s  of the  f o l l i c l e s  were v e ry  v a r i a b l e  

i n  s i z e *  T h e i r  n u c l e i  v a r ie d  i n  s t a i n i n g  r e a c t i o n ,  and 

m i t o t i c  f i g u r e s  were num erous, th e  ap p ea ran ces  In  f a c t  

c o r re s p o n d  to  th o se  o f  th e  lymphadenoid type o f  ly m p h o b la s t ic  

sarcom a f i g u r e d  by Gery and B ab le t  (1935)* S ix  months - 

l a t e r  how ever, th e  p i c t u r e  was v e ry  d i f f e r e n t ,  and su g g e s te d  

a m a l ig n a n t  p r o l i f e r a t i o n  of a more p r i m i t iv e  type of 

c e l l ,  and though  i n  some p la c e s  th e  c e l l  o u t l i n e s  a re  

d i s t i n c t /



d i s t i n c t ,  i n  o th e r s  th e y  have a s y n c y t i a l  a r ra n g e m e n t,  and 

i t  i s  f e l t  j u s t i f i a b l e  t o  r e g a rd  th e  f i n a l  c o n d i t io n  as 

r e t i c u lo s a r c o m a *

Nos* 7 00 , 782, 778, and 800 a re  r e g a r d e d  as  v a ry in g  ty p e  of 

d i c t y o c y t i c  sarcom ata*  No example o f  monocytoma has been 

e n c o u n te re d  i n  th e  p r e s e n t  study*



84.

PART I I I .

EXPERIMENTAL LISTERALLA MONOCYTOGENES.

INFECTION IN RABBITS.

I n t r o d u c t i o n .

S in ce  th e  L i s t e r e l l a  Monocytogenes was f i r s t  

i s o l a t e d  from  a n a t u r a l l y  o c c u r r in g  epidem ic  i n  r a b b i t s  

by Murray Webb & Swann (1926) i t  has been f r e q u e n t l y  

employed i n  i n v e s t i g a t i o n s  i n t o  th e  o r i g i n  o f  the  m onocyte .

One o f  the  e a r l i e s t  s t u d i e s  was made by W it t s  & Webb (1 9 2 7 ) ,  

who a f t e r  s t i m u l a t i n g  a c o n s id e ra b le  p r o d u c t io n  of monocytes 

i n  a s e r i e s  of r a b b i t s ,  s tu d ie d  th e  b lood  and t i s s u e s ,  

u s in g  s u p r a v i t a l  s t a i n i n g  w i th  n e u t r a l  r e d  and Janus g r e e n ,  as 

w e l l  a s  f i x e d  f i lm s  s t a in e d  by the Romanowsky d y e s .  They 

came t o  th e  c o n c lu s io n  t h a t  th e  monocytes p roduced  a f t e r  

i n f e c t i o n  w i th  L. m onocytogenes, a ro se  i n  th e  s p le e n  and bone 

marrow b u t  n o t  i n  th e  lymph g l a n d s .  They n o te d  no change i n  

lym phocyte  p ro d u c t io n  and no appearance  o f  " C la s m a to c y te s” in  

th e  c i r c u l a t i n g  b lo o d . F u r th e r  i f  th e  an im al was s t a in e d  

i n t r a v i t a m  w i th  l i t h iu m  carm ine , t r y p a n  b lu e  o r  I n d ia  in k ,  

b e fo r e  i n f e c t i o n  w i th  L. m onocytogenes, no dye o r  c a rb o n  

p a r t i c l e s  ap pea red  in  th e  c i r c u l a t i n g  m onocy tes . I f  

th e  r a b b i t  were f i r s t  i n f e c te d  w i th  L. monocytogenes and 

s u b s e q u e n t ly  s t a in e d  w i th  i n d i a  ink  th e  monocytes f a i l e d  t o

t a k e /
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t a k e  up th e  carbon*

W* Bloom (1928) c a r r i e d  out a s i m i l a r  s e r i e s  o f  

e x p e r im e n ts  employing b o th  s u p r a v i t a l  and d ry  smear 

p r e p a r a t i o n s .  He co n c lu d ed , t h a t  (1) th e  monocytes 

d e v e lo p  i n  th e  c i r c u l a t i o n  by i n d iv i d u a l  t r a n s f o r m a t i o n  o f  

lym phocy tes  in  th e  b lo o d ,  and s t a t e s  t h a t  t h e r e  a re  a lw ays 

numerous m ito se s  in  th e  lymphoid t i s s u e  t o  accou n t f o r  th e  

new fo rm a t io n  o f  lym phocytes (2) i n  none o f  the  o rgans i s  

t h e r e  any ev idence  o f  th e  t r a n s f o r m a t io n  o f  f ix e d  c e l l s  

(mesenchymal or h i s t i o c y t e s  o r  v a s c u la r  en d o th e liu m ) i n t o  

m onocytes (3) i f  the  newly formed m onocy tes ,w h ich  a re  

p r e s e n t  i n  such  num bers,were t o  a r i s e  d i r e t l y  from  any 

f ix e d  o r  f r e e  c e l l s ,  many m ito se s  sh ou ld  ap p ea r  in  th e  

s o - c a l l e d  p a re n t  c e l l s  t o  accoun t f o r  th e  numbers o f  new c e l l s .  

These do n o t  occur* (4) The monocytes sh ou ld  be s h a r p ly  

d i s c r i m i n a t e d  from f r e e  h i s t i o c y t e s ,  a l th o u g h  th e y  may 

d e v e lo p  i n t o  h i s t i o c y t e s  i n  v i t r o  o r  in  vivo*

Conway (1938) concludes  t h a t  the  monocytes w hich  

a re  produced  in  g r e a t  numbers i n  i n f e c t i o n  w i th  L* mono

c y to g e n e s  a r i s e  from lymphocytes* She s t a t e s  t h a t  th e  

i n i t i a l  re sp o n se  to  th e  i n f e c t i o n ,  i n  b o th  th e  r a b b i t  and 

th e  g u in e a  p i g ,  i s  a m o b i l i s a t io n  of the  lym phocytes p r e s e n t  

i n /



i n  th e  lymphoid t i s s u e  fo llow ed  by an i n t e n s i v e  new 

f o rm a t io n  o f  lym phocy tes . During th e  h e ig h t  o f th e  i n i t i a l  

h y p e r p l a s i a ,w h ic h  p reced es  th e  peak o f  the  m onocy tosis  

i n  th e  p e r i p h e r a l  b lo o d ,  a l l  s t a g e s  o f t r a n s i t i o n  betw een 

lym phocy tes  and monocytes a re  found th ro u g h o u t  th e  d i f f u s e  

and n o d u la r  ly m pha tic  t i s s u e  of b o th  th e  m e s e n te r ic  lymph 

node and th e  s p l e e n .  Conway f u r t h e r  s t a t e s  t h a t  t h e r e  i s  

com p le te  absence  of c e l l s  o th e r  th an  lym phocytes t r a n s fo r m in g  

i n t o  m onocytes . A c r i t i c i s m  of th e s e  o p in io n s  i s  t h a t ,  

th o u g h t  i t  i s  s t a t e d  t h a t  th e  sm a ll  lym phocytes i n  th e  

p e r i p h e r a l  b lood  s t re a m  ro se  from a p r e - i n j e c t i o n  f i g u r e  

o f  26 p e r  c e n t  to  48 p e r  c en t  a t  24 h o u r s ,  i t  i s  a l s o  

s t a t e d  t h a t  th e  i n j e c t i o n  of L. monocytogenes was fo l lo w e d  

by  leu c o p en ia^ a n d  the  a b s o lu te  lymphocyte coun ts  a re  n o t  

q u o te d .  In  th e  p r e s e n t  i n v e s t i g a t i o n s  th e r e  was no a b s o lu te  

i n c r e a s e  ‘o f  lymphocytes i n  th e  p e r i p h e r a l  b lood  a f t e r  i n j e c t i o n  

o f  L. m onocytogenes. W it ts  and Webb (1927) a l s o  n o te d  no 

change in  th e  lymphocyte p r o d u c t io n .  Many such  i n v e s t i g a t i o n s  

have been  c a r r i e d  o u t ,  b u t  i t  must be a d m it te d  t h a t  the  

e x a c t  developm ent o f th e  monocyte has n e v e r  been  d e f i n i t e l y  

o b s e rv e d ,  though  i t  i s  g e n e r a l ly  ag reed  t h a t  i t  i s  d e r iv e d  

from  th e  r e t i c u l o - e n d o t h e l i a l  sys tem  e i t h e r  d i r e c t l y  or 

i n d i r e c t l y .



SCOPE OF THE PRESENT INVESTIGATION,

In  th e  c o u rse  o f  i n v e s t i g a t i o n  on t h e  b lood  

m o n o cy tes ,  u s in g  th e  L i s t e r e l l a  monocytogenes as a 

s t i m u l a t o r  o f monocyte p ro d u c t io n ,  i t  was o b se rv ed  t h a t  

s t r i k i n g  changes o c c u rre d  th ro u g h o u t  th e  r e t i c u l o 

e n d o t h e l i a l  system  o f e x p e r im e n ta l ly  i n f e c te d  r a b b i t s *  In  

th e  p r e s e n t  i n v e s t i g a t i o n  th e  L* monocytogenes has been  

em ployed , n o t  so much in  an a t te m p t  t o  de te rm in e  th e  o r i g i n  

o f  th e  b lo od  monocyte, as t o  produce o b se rv a b le  changes  i n  

th e  r e t i c u l o - e n d o t h e l i a l  sys tem . I t  was n o te d  t h a t  t h e s e  

changes  r e s e m b l e d i n  c e r t a i n  r e s p e c t s ,  some o f th e  d i s e a s e  

p r o c e s s e s  n a t u r a l l y  a f f e c t i n g  th e  r e t i c u l - e n d o t h e l i a l  sys tem  

i n  man and in  o rder  t o  s tu d y  th e s e  r e a c t i o n s  more f u l l y  th e  

p r e s e n t  ex p e r im e n ts  were c a r r i e d  out#

MATERIAL MD METHODS*

I f  the  L# monocytogenes be m a in ta in e d  in  c u l t u r e

i t s  p o te n c y  r a p i d l y  d im in is h e s ,  i f  however a r a b b i t  be
o .

i n o c u l a t e d  w i th  a r e l a t i v e l y  l a r g e  dose o f  t h i s  c o m p a ra t iv e ly ,  

i n a c t i v e  o rgan ism , th e  b a c te r iu m  may be r e a d i l y  r e c o v e re d  

from  th e  s p le e n ,  i t s  po tency  b e in g  in c r e a s e d  w i t h  eac h  

p a ssag e#  In  t h i s  way a p o te n t  c u l t u r e  was o b ta in e d .  The 

e f f e c t /
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e f f e c t  o f  i n f e c t i o n  with. such, a c u l t u r e  i s  shown in  

T ab le  3 .  The r e s u l t s  of two s i m i l a r  i n f e c t i o n s  a re  shown 

i n  T a b le s  12 and 13 . In  th e  f i r s t  case  th e  i n f e c t i o n  was 

combined w i th  i n t r a - v i t a m  s t a i n i n g  o f  th e  an im al w i th  

T rypan  B lu e ,  in  th e  s e c o n d ja t  t h e  h e ig h t  o f  th e  m o n ocy to s is ,  

i n d i a  in k  was i n j e c t e d .  I t  w i l l  be n o te d  t h a t  th e  monocytes 

were u n s t a in e d  by Trypan Blue and to o k  up th e  in k  t o  an 

a lm o s t  n e g l i g i b l e  e x t e n t .  Having o b ta in e d  a p o te n t  c u l t u r e ,  

e i g h t  h e a l t h y  young r a b b i t s  were s e l e c t e d  and a f t e r  exam in ing  

th e  b lo o d ,  each  r e c e iv e d  i n to  th e  m a rg in a l  v e in  o f  th e  e a r  

a  r e l a t i v e l y  l a r g e  bu t n o n - l e t h a l  dose  o f  th e  L. monocytogenes 

su spended  in  p h y s io lo g ic a l  s a l i n e .  The b lood  was th e n  

exam ined e v e ry  tw elve h o u r s ,  and one r a b b i t  was k i l l e d  a t  the 

end of e a c h  tw e lve  hour p e r io d  up t o  72 h o u r s ,  and t h e r e a f t e r  

one a t  120 h o u r s ,  and one a t  144 h o u rs .  Sm all p o r t i o n s  o f 

l i v e r ,  s p l e e n ,  bone marrow and m e s e n te r ic  g la n d s  were 

f i x e d  in  Z en k e r! s f l u i d .  S e c t io n s  were th e n  s t a i n e d  as  a 

r o u t i n e  w i th  haem otoxy lin  and e o s i n .  E o s in  m ethylene  

b lu e  was a l s o  used  in  some c a s e s ,  and c e r t a i n  o f  th e  t i s s u e s  

were s t a i n e d  f o r  i r o n .  R e t i c u l i n  im p re g n a t io n  was c a r r i e d  

ou t  by th e  W ilder-F oo te  t e c h n iq u e . Blood f i lm s  were s t a i n e d  

as a r o u t i n e  by Leishm an’s s t a i n .

RESULTS.

A s a t i s f a c t o r y  bu t n o t  e x c e s s iv e  i n c r e a s e  o f  

m onocytes o c c u rre d  in  th e  c i r c u l a t i o n  in  each  c a se ^ T a b le s  

4 -1 1 .



I n  e a c h  c ase  and a l th o u g h  the  i n v e s t i g a t i o n  was n o t  

p r i m a r i l y  concerned  w i th  th e  n a tu r e  of the  m onocyte, th o se  

o b se rv e d  d id  n o t  ap p ea r  to  d i f f e r  in  any im p o r ta n t  r e s p e c t  

from  th o s e  n o rm a l ly  o c c u r r in g  in  the  b lo o d .  In  th o s e  an im a ls  

w h ich  were a llow ed  to  s u rv iv e  f o r  s e v e r a l  days p o ly ch ro m ato -  

p h i l i c  s t a i n i n g  o f  the  r e d  c o rp u s c le s  was n o te d  and n u c le a t e d  

r e d  c e l l s  were f a i r l y  numerous i n  th e  p e r i p h e r a l  b lo o d .

h ese  phenomena became a p p a ren t  d u r in g  th e  tim e t h a t  

e r y th r o p h a g o c y to s i s  was prom inent in  th e  r e t i c u l o - e n d o t h e l i a l  

sy s te m . Those an im als  k i l l e d  a t  an e a r l y  s ta g e  of th e  

i n f e c t i o n ,  p r e s e n te d  numerous sm all  p a le  f o c i  s c a t t e r e d  

th ro u g h o u t  the  l i v e r  and s p le e n .  H i s t o l o g i c a l l y  th e s e  

f o c i  were sm a ll  a b sce sse s*

HISTOLOGICAL CHANGES IN THE RETICULO-ENDOTHELIAL SYSTEM.

1 .  Lymphatic g la n d s .  At 12 hou rs  (H ig .144) th e  

a f f e r e n t  s in u s  c o n ta in e d  o n ly  a few c e l l s ,  c h i e f l y  

ly m p h o cy tes .  In  th e  c o r t e x  th e  lym phocytes were a r ra n g e d  

co m p a c tly  b u t  n o t  in  d i s t i n c t  f o l l i c l e s .  In  th e  m edu lla  

t h e  a rrangem en t was l o o s e r .  Throughout b o th  c o r t e x  and 

m e d u l la  th e  v a s t  m a jo r i ty  of th e  c e l l s  were sm a ll  ly m p h o cy tes .  

R e t ic u lu m  c e l l s  w i th  t h e i r  l a rg e  p a le  n u c le u s  and s in g le  

n u c le o lu s  were r e l a t i v e l y  prom inent i n  b o th  c o r t e x  and 

m e d u l la .  The m ed u lla ry  s in u se s  c o n ta in e d  few c e l l s ,  m a in ly  
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ly m p h o c y te s ,  and th e  s in u s  en do the lium  was n o t  sw ollen*

At 24  h o u rs  -  The appearances  were v e ry  s i m i l a r  b u t

r e t i c u l u m  c e l l s  were more prom inent i n  b o th  c o r t e x  and 

m e d u l la ,  and a few la r g e  p h a g o cy tic  c e l l s  were p r e s e n t  i n  

t h e  s in u s e s  e s p e c i a l l y  o f  th e  m ed u lla .

A t 36 h o u rs  (P igs* 145-147) -  T;k@ r e t i c u l u m  c e l l s  were

s t i l l  more prom inent* In  th e  s in u s e s  e s p e c i a l l y  o f  th e  

m e d u l la ,  th e r e  were many la r g e  f r e e  mono-•nuclear c e l l s  whose 

r a t h e r  d a rk  n u c leu s  had u s u a l ly  a s in g le  n u c le o lu s .  The 

p ro to p la s m  was f a i n t l y  b a s o p h i l i c .  In  a d d i t i o n  t h e r e  were 

a  number o f  l a r g e  p h a g o cy tic  c e l l s  w i th  f a i n t l y  a c i d o p h i l  

p ro to p la s m  and p a le  n u c leu s  a l s o  w i th  a s i n g l e  n u c le o lu s .  

T here  was s l i g h t  sw e l l in g  in  p la c e s  of the  m e d u l la ry  s in u s  

e n d o th e l iu m . E ry th ro p h a g o c y to s is  was o b se rv e d ,  e s p e c i a l l y  

by t h e  l a r g e  e o s in o p h i l  p h a g o cy tic  c e l l s ,  b u t  to  a s l i g h t  

e x t e n t  a l s o  i n  th e  sw o llen  s in u s  endothe lium *

At 48 hours  th e  appearance  were s i m i l a r ,  b u t  

th e  l a r g e  p h ag o cy tic  c e l l s  were p r e s e n t  in  g r e a t e r  numbers 

i n  th e  m e d u lla ry  s in u s e s .

At 60 ( P ig s .  148-149) h o u r s , t h e  h i s t o l o g i c a l  changes 

r e a c h e d  t h e i r  maximum. The c o r t i c a l  lymphoid f o l l i c l e s  were 

d i s t i n c t  b u t  n o t  undu ly  l a r g e .  The c e n t r a l  p o r t i o n s  of some 
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were r a t h e r  p a l e , and were composed of f a i r l y  l a r g e  c e l l s  

o f  r e t i c u l u m  ty p e ,  some of which were e lo n g a te d  and a n g u l-  

a t e d  w i th  r a t h e r  co p io u s  f a i n t l y  e o s i n o p h i l  p ro to p la sm , b u t  

many were rounded in  o u t l in e *  S c a t t e r e d  th ro u g h  th e  sub

s t a n c e  of th e  c o r t e x  and the  m e d u l la ry  c o r d s ,  t h e r e  were 

num erous r e t i c u lu m  c e l l s  f r e q u e n t l y  u n i t e d  to  one a n o th e r  

b y  f i n e  p ro to p la sm ic  p r o c e s s e s .  Also s c a t t e r e d  in  th e  

same s i t u a t i o n s  were l e s s  numerous l a rg e  c e l l s  w i th  a p a le  

n u c l e u s ,  s i n g l e  n u c le o lu s  and cop ious  e o s i n o p h i l  p ro to p la sm , 

w h ic h  were f r e q u e n t l y  in  th e  p ro c e ss  of e ry th r© p h a g o c y to s is .  

T hese  c e l l s  in  p la c e s  c o a le s c e d  to  form  l a r g e  p laq u es*  Also 

in  th e  su b s ta n c e  of th e  c o r t e x  and m edu lla  th e r e  were numer

ous l a r g e  rounded f a i n t l y  b a s o p h i l  c e l l s  w i th  a s i n g l e  r e l 

a t i v e l y  l a r g e ,  o f te n  in d e n te d  n u c le u s  showing a d i s t i n c t  

n u c l e a r  r im ,  ch rom atin  s t r a n d s  of m odera te  t e x t u r e ,  and 

f r e q u e n t l y  a s in g le  n u c le o lu s .  A number o f th e s e  c e l l s  were 

u n d e rg o in g  m i t o s i s .  No p h a g o cy tic  a c t i v i t y  was n o te d  on th e  

p a r t  o f th e s e  c e l l s .  B oth  ty p e s  of c e l l  were p r e s e n t  in  

l a r g e  numbers in  th e  s in u s e s  p a r t i c u l a r l y  o f th e  m e d u l la ,  where 

th e  l a r g e  a c id o p h i l  phagocy tes  f r e q u e n t ly  formed a b r a n c h in g  

n e tw o rk  t r a v e r s i n g  th e  s i n u s .  S w e ll in g  of th e  a c u u a l  l i n i n g  

en d o th e l iu m  was n o t  a f e a t u r e .  At 72 (P ig s  150 & 154) no u rs  

th e r e  was l i t t l e  b a s i c  change, though tn e  c e n c r a l  p o r t io n s  
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of th e  c o r t i c a l  f o l l i c l e s  were p a l e r ,  l e s s  c e l l u l a r  and 

i n  p l a c e s  looked  a lm ost f i b r o u s .  The number of a c i d o p h i l  

p h a g o c y te s  rounded and f r e e  i n  th e  m e d u lla ry  s in u s e s  was 

g r e a t l y  i n c r e a s e d .  Large b a s o p h i l  m ononuclears were a l s o  

num erous, e s p e c i a l l y  i n  the  su b s ta n c e  o f  the m e d u l la ry  

c o r d s  where th ey  tend ed  t o  be a g g re g a te d  j u s t  deep t o  th e  

s in u s  en d o th e liu m . The e n d o th e l i a l  c e l l s  o f  th e  s in u s e s  

th o u g h  r e a d i l y  d i s c e r n a b l e , were no t much s w o lle n ,  and 

were n o t  e r y th r o p h a g o c y t ic , though  th e  l a r g e  f r e e  a c i d o p h i l  

c e l l s  w e re .  At 120 (Pig# 155) Hours th e  l a r g e  a c i d o p h i l  

p h a g o c y t ic  c e l l s  were l e s s  p ro m in en t,  w hereas th e  l a r g e  

b a s o p h i l  c e l l s  were s t i l l  num erous, b o th  i n  th e  su b s ta n c e  

o f  th e  g la n d  and i n  th e  s in u s e s .  The g r e a t  m a jo r i t y  o f 

th e s e  c e l l s  had an in d e n te d  n u c le u s  r e l a t i v e l y  l a r g e  com

p a re d  t o  the  s iz e  of th e  c e l l ,  and resem b led  b loo d  mono

c y t e s .  The s in u s  endo the lium  was prom inent b u t  n o t  

s t r i k i n g l y  s o .

At 144 ( P ig s .  156-158) Hours th e  c o r t i c a l  f o l l i c l e s  

were numerous and th e  g e n e ra l  p i c t u r e  su g g e s te d  f o l l i c u l a r  

h y p e r p l a s i a ,  though th e  c e n t r a l  p a r t s  of th e  f o l l i c l e s  were 

more f i b r o b l a s t i c  in  a p p ea ran ce .

The la r g e  type of a c id o p h i l  phagocyte  was s t i l l  

f a i r l y  p rom inen t and was s t i l l  i n g e s t i n g  e r y t h r o c y t e s .

The l a r g e  b a s o p h i l  c e l l s  were much l e s s  numerous*



9 3 .

SUMMARY OF APPEARANCES IN LYMPHATIC GLANDS.

The e a r l i e s t  changes were an in c r e a s e  i n  c o n s p ic 

u o u sn e ss  of th e  "basic r e t i c u lu m  c e l l s  o f th e  i n t e r - f o l l i c -  

u l l a r  c o r t e x  and th e  m edu lla ,  t o g e th e r  w i th  the appea rance  

o f  l a r g e  e o s in o p h i l  phagocy tes  e s p e c i a l l y  i n  th e  m e d u l la ry  

s i n u s e s .  The b a s ic  r e t i c u lu m  c e l l s  r a p i d l y  became more 

c o n sp ic u o u s  and la rg e  f r e e  b a s o p h i l  c e l l s  ap p ea red  b o th  i n 

th e  lumen o f  th e  m ed u lla ry  s in u s e s  and i n  th e  s o l i d  t i s s u e  

o f  the  g la n d ,  e s p e c i a l l y  o f  the  t r a b e c u la e  of th e  m e d u l la .  

Soon l a r g e  e o s in o p h i l  e ry th ro p h a g o c y t ic  c e l l s  appeared  a l s o  

i n  th e  s o l i d  t i s s u e  of the  g la n d .  The c e n t r e s  o f  th e  c o r 

t i c a l  f o l l i c l e s  became p a le r  and were composed of i r r e g u l a r  

r e t i c u l u m  c e l l s .  At th e  l a t e r  s t a g e s  th e s e  r e t i c u l u m  c e l l s  

te n d e d  t o  become e lo n g a te d  and resem b led  f i b r o b l a s t s .  The 

e o s i n o p h i l  phagocytes were l a r g e  and i r r e g u l a r ,  and were 

som etim es f i x e d  form ing a netw ork i n  th e  s in u s e s  o r  some

t im e s  i n  th e  s o l i d  t i s s u e  o f  th e  g la n d .  Sometimes th e y  

were rounded  and f r e e  i n  th e  s i n u s e s .  T h e ir  n u c le u s  

c l o s e l y  resem bled  t h a t  o f th e  r e t i c u lu m  c e l l  b e in g  p a le  

w i t h  a d i s t i n c t  r im , w i th  a s in g l e  n u c le o lu s  from  w hich  

th e  c h ro m a tin  r a d i a t e d  in  d e l i c a t e  s t r a n d s .

The la rg e  b a s o p h i l  c e l l s  were f r e e  and rounded  

w i t h  a r e l a t i v e l y  l a rg e  n u c le u s .  The n u c le u s  was f a i r l y  
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d a r k  w i t h  m o d e ra te ly  co a rse  chrom atin* In  some c a s e s  th e  

n u c le u s  was rounded  w i th  a s in g le  n u c le o lu s ,  i n  o th e r s  i t  

was in d e n te d  and p a l e r ,  i n  which case  th e  c e l l  re se m b le d  

c l o s e l y  th e  l a r g e  monocyte. The b a s o p h i l i c  c e l l s  were 

f r e q u e n t l y  o bserved  i n  m ito s is*  The o rd in a r y  lym phocytes 

o f  th e  g la n d  d id  n o t  p r e s e n t  m itoses*  S w e ll in g  o f  the  

t r u e  s in u s  end o the lium  was no t a f e a t u r e  a t  any s t a g e .  

SPLEEN*

At 12 Hours (P ig .  159) th e  M alp ig h ian  b o d ie s  

w ere  w e l l - d e f in e d  and th e  germ c e n t r e s  were com pact.

The p u lp  was no t  p a r t i c u l a r l y  c e l l u l a r  and c o n ta in e d  

much b lo o d ,  so t h a t  th e  s in u s e s  were obscured* A few 

b a s i c  r e t i c u l u m  c e l l s  were p re s e n t  in  th e  M a lp ig h ian  

b o d ies*

At 24 (Pig* 160) h o u r s , t h e  app ea ran ces  were no t 

much changed . The M alp igh ian  b o d ie s  were s t i l l  s h a r p ly  

d e m a rca te d  from  th e  pulp* R e ticu lum  c e l l s  were r a t h e r  

more p rom in en t i n  th e  M alp igh ian  b o d ie s  and a few showed

m i t o t i c  f i g u r e s .

At 36 (P ig s .  161-163) Hours th e  M alp igh ian  b o d ie s  

were s t i l l  s h a r p ly  dem arcated* In  a lm ost e v e ry  M a lp ig h ian  

body t h e r e  was a sm a ll  compact fo cu s  o f  e o s in o p h i l  p o ly 

morph o n uc l e a rs  u s u a l l y  i n  r e l a t i o n  to  the  sm a ll  a r t e r y .  
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The a p p ea ra n c e  was t h a t  o f  minute a b s c e s s e s .  R e t ic u lu m  

c e l l s  were r a t h e r  more numerous.

At 48 hou rs  the  appea rances  showed l i t t l e  f u r t h e r

change •

At 60 ( P ig s .  164-165) Hours th e  M alp igh ian  b o d ie s  

were l e s s  c l e a r l y  dem arca ted  from th e  p u lp  which was now 

more c e l l u l a r , e s p e c i a l l y  around the  m a lp ig h ia n  b o d i e s .  

T here  was l e s s  b lood  i n  the  s in u se s  o f  th e  p u lp ,  and some 

e r y th r o p h a g o c y to s i s  was o c c u r r in g .  Around th e  p e r ip h e r y  

o f  th e  M alp igh ian  b o d ie s  t h e r e  was a r im  o f  l a r g e  c e l l s  

m erg ing  w i th  the  p u lp .  These c e l l s  were f a i r l y  com pactly  

a r r a n g e d ,  and were i r r e g u l a r  i n  o u t l i n e  w i th  n e u t r o p h i l  

p ro to p la s m .  The n u c le u s  was r a t h e r  p a l e ,  w i th  a w e l l -  

d e f in e d  r im  and sometimes w i th  a s i n g l e  n u c le o lu s .  The 

e n d o t h e l i a l  c e l l s  o f  th e  s in u s e s  were sw o lle n .  A number 

o f  l a r g e  f r e e  c e l l s , w i t h  a c id o p h i l  p ro to p la sm  and p a le  

n u c le u s  w i th  u s u a l l y  a s in g le  n u c le o lu s ,w e re  a c t i v e l y  

e ry th r o p h a g o c y t ic  i n  th e  s i n u s e s .

At 72 (P ig s .  166-168) hours  th e  c e l l u l a r i t y  

a ro u n d  th e  M alp igh ian  b o d ie s  was g r e a t e r ,  the  c e l l s  b e in g  

o f  th e  ty p e  a l r e a d y  d e s c r ib e d .  M i to t ic  f i g u r e s  were num

e ro u s  among th e s e  c e l l s .  In  th e  M alp igh ian  b o d ie s  th e  

c e l l s  showed c o n s id e ra b le  pleom orphism . There were num

e ro u s  l a r g e  c e l l s  c lo s e l y  re sem b lin g  th o se  a g g re g a te d  a t  
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th e  p er ip h ery  of the b o d ie s , which a lso  p resen ted  numerous 

m ito s e s , A number o f ty p ic a l  lymphocytes were a lso  presen t  

and in  a d d it io n  th ere were a few la rg e  a c id o p h il  p h agocy tic  

c e l l s #  The pulp was l e s s  vascu lar  and much more c e l lu la r  

w ith  co n sid era b le  th ick en in g  o f the in te r s in u s o id a l  trab ecu lae#  

In the trab ecu lae  the c e l l s  were la rg e ly  o f the type seen  

around th e  M alpighian b o d ie s . The s in u so id a l e n d o th e lia l  

c e l l s  were SYrollen but not s t r ik in g ly  s o . In  the s in u se s  

th e re  were a number of large  a c id o p h il phagocytes and a 

sm a ll number o f fre e  rounded b a so p h il c e l l s  w ith  ind en ted  

n u c le u s , c lo s e ly  resem bling monocytes.

At 120 (P ig .  169) hours th e  ap p ea ran ces  were sim

i l a r ,  b u t  l e s s  s t r i k i n g .  There were numerous a c i d o p h i l  

p h a g o cy te s  i n  the  M alp igh ian  b o d ies ,w h ere  th e y  were f r e 

q u e n t ly  fu s e d  to  form la rg e  p la q u e s .  A part from th e s e  

p l a q u e s , t h e  c e l l u l a r i t y  o f th e  M alp igh ian  b o d ie s  was com

p a r a t i v e l y  u n i fo rm ,w ith  few l a r g e  b a s o p h i l  c e l l s  and v e ry  

few m i t o t i c  f i g u r e s .  The pu lp  was s t i l l  c e l l u l a r  w i th  

some s w e l l in g  of th e  s in u s  endo the lium  and w i th  a  number 

o f  f r e e  a c id o p h i l  p h a g o cy te s .  A few o f  th e  b a s o p h i l  c e l l s  

r e s e m b l in g  monocytes were s t i l l  p r e s e n t  in  th e  s i n u s e s .

The b u lk  of th e  c e l l s  in  th e  pu lp  however, were th e  

h y p e r p l a s t i c  r e t i c u lu m  c e l l s  o f the i n t e r s i n u s o i d a l  

t r a b e c u la e #
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At 144 (Pig* 170-176) h ours  th e r e  were s t i l l  a 

number o f  r e c o g n iz a b le  r e t i c u lu m  c e l l s  among th e  lympho

c y te s  o f  th e  M alp igh ian  b o d ie s ,  a few la r g e  a c id o p h i l  

p la q u e s  were a l s o  p re se n t*  M itoses  were a lm ost  a b s e n t .

The p u lp  was f l e s h y  and c o m p a ra t iv e ly  a v a sc u la r*  The s i n 

u s e s  were sm a ll  and t h e i r  w a l ls  g r e a t l y  th ic k e n e d  by p ro 

l i f e r a t i o n  of r e t i c u lu m  c e l l s *

SUMMARY OF APPEARANCES IN TEE SPLEEN.

The appearances  i n  th e  s p le e n  c o n s i s t e d  of h y p e r 

p l a s i a  o f  th e  r e t i c u lu m  c e l l s  i n  th e  M alp igh ian  b o d ie s  and 

i n  t h e  p u lp .  Two d i s t i n c t  ty p e s  of c e l l  t h e n  became p ro 

m inent*  The f i r s t  was th e  l a r g e  i r r e g u l a r  a c i d o p h i l  c e l l ,  

w i t h  p a le  rounded  n u c le u s ,  showing a d i s t i n c t  n u c le a r  r im .

A s i n g l e  n u c le o lu s  was g e n e r a l l y  p r e s e n t ,  and th e  oh rom atin  

was a r r a n g e d  i n  f i n e  s t r a n d s  r a d i a t i n g  from the  n u c le o lu s .  

T h is  c e l l  was a c t i v e l y  p h ag o cy tic  tow ards th e  r e d  c o r p u s c l e s ,  

e s p e c i a l l y  in  t h e  s in u s e s ,  b u t  a l s o  to  some e x te n t  i n  th e  

M a lp ig h ian  b o d ie s ,  where i t  t e n d e d ,  in  th e  l a t e r  s t a g e s ,  t o  

form  l a r g e  m u l t in u c le a te d  p la q u e s .  The second  ty p e  o f  c e l l  

was th e  l a r g e  b a s o p h i l i c  m ononuclear. This c e l l  was s m a l le r  

th a n  th e  l a r g e  p h agocy te ,  i t  was f r e e , r o u n d e d  and n e v e r  

p h a g o cy t ic *  The n u c leus  was r e l a t i v e l y  l a r g e ,  som etim es 

ro u n d ed , b u t  more f r e q u e n t ly  in d e n te d  when i t  c l o s e l y  
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re s e m b le d  th e  la rg e  mononuclear o f  the b lo o d .  These c e l l s  

f r e q u e n t l y  showed m i to t ic  f i g u r e s .  They made t h e i r  a p p e a r 

ance i n  th e  su b s tan ce  of th e  M alp igh ian  b o d ie s  e s p e c i a l l y  

to w ard s  t h e i r  p e r i p h e r y ,a t  th e  ju n c t io n  of th e  r e d  and the  

w h i te  p u lp ,  b u t  l a t e r  they  were s c a t t e r e d  th ro u g h o u t  the 

M a lp ig h ian  body. They a l s o  were p r e s e n t  i n  th e  i n t e r s i n -  

u s o i d a l  t r a b e c u l a e ,  and in  th e  s in u s e s .  At a l a t e r  s ta g e  

(144 h o u rs )  th e  pu lp  of th e  sp le e n  became f l e s h y ,  due to  

an i n c r e a s e  of f ix e d  r e t i c u lu m  c e l l s ,  th e  ap pearance  sugg

e s t i n g  an  e a r l y  s ta g e  of i n t e r s i n u s o i d a l  f i b r o s i s .  S w e l l in g  

o f  th e  s in u s  endo the lium  was n o t  a s t r i d i n g  f e a t u r e  a t  any 

s t a g e ,  though  the  c e l l s  were m o d era te ly  p ro m in e n t.

DISCUSSION OF THE HISTOLOGICAL APPEARANCES.

Prom th e s e  o b s e rv a t io n s  on th e  ly m pha tic  g lan d s  and 

s p l e e n ,  i t  app ea rs  t h a t  i n f e c t i o n  w i th  L i s t e r e l l a  Monocytog

enes a c t s  as a pow erfu l s t im u la n t  to  th e  r e t i c u l o - e n d o t h e l i a l  

sy s tem  and more e s p e c i a l l y  to  th e  r e t i c u lu m  c e l l .  At an  e a r l y  

s t a g e  th e  p ro d u c t io n  of macrophages seemed to  depend upon 

s t i m u l a t i o n  of th e  e x i s t i n g  p o t e n t i a l  p h a g o c y te s , n o rm a lly  

p r e s e n t  i n  th e  lymph s in u s e s  of th e  g la n d s ,a n d  in  th e  b lo o d  

s in u s e s  o f  th e  s p le e n .  These c e l l s , i n  th e  r e s t i n g  s t a t e ,  

were r e l a t i v e l y  inconsp icuo us  and were sometimes a p p l i e d  

to  t h e  w a l l s  and sometimes formed a r a t h e r  s c a n ty  ne tw ork  

a c r o s s /
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a c r o s s  th e  lumen o f  th e  s in u s .  When s t im u la te d  th e s e  

became l a r g e r  and much more c o n s p ic u o u s , th e y  m ight s t i l l  

form  a n e tw o rk ,  or th e y  might be f r e e  and rounded  o r  of 

i r r e g u l a r  o u t l in e #  At a l a t e r  s ta g e  s i m i l a r  c e l l s  became 

p rom in en t in  the  s o l i d  t i s s u e  o f  the  g lan d s  and s p le e n ;  

i n  th e  m ed u lla ry  t r a b e c u la e  and i n t e r - f o l l i c u l a r  c o r t e x  

of th e  g la n d s ,a n d  even i n  th e  c o r t i c a l  f o l l i c l e s  th e m s e lv e s .  

I n  th e  s p le e n  th e y  deve loped  in  th e  iAalpighian b o d ie s .  In  

a l l  th o s e  s i t u a t i o n s  th e y  sometimes formed p la q u e s .  They 

w ere  a c t i v e l y  p h ag o cy tic  tow ards the  r e d  c o r p u s d l e s . T h e ir  

n u c l e a r  c h a r a c t e r i s t i c s  c lo s e l y  resem bled  th o se  of th e  b a s i c  

r e t i c u l u m  c e l l  and th e  a v a i l a b l e  ev idence  s t r o n g l y  su g g e s te d  

t h a t  t h e y  were d e r iv e d  from th e  r e t i c u lu m  c e l l .

I t  i s  no tew o rth y  t h a t  even w i th  c o n s id e r a b le  s t im 

u l a t i o n  and th e  p ro d u c t io n  o f  l a rg e  numbers o f  m arcophages, 

s w e l l in g  o f  th e  s in u s  end o the lium  was n o t  a n o ta b le  f e a t u r e .  

LARGE BASOPHIL CELLS.

These c e l l s  c o n s t i t u t e d  a s t r i k i n g  p i c t u r e ,  and 

w ere v e ry  numerous. The p r e s e n t  i n v e s t i g a t i o n  i s  n o t  p r i 

m a r i ly  concerned  w i th  t h e i r  e x ac t  n a t u r e ,  b u t  c e r t a i n  o f  

them c l o s e l y  resem bled  la rg e  m onocytes, w h i le  o t h e r s  ap p ro x 

im a ted  more to  th e  r e t i c u lu m  c e l l  i n  a p p e a ra n c e .  They r e 

sem bled th e  type  of c e l l  f r e q u e n t ly  met w i th  i n  th e  a c u te  

r e t i c u l o s e s /
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r e t i c u l o s i s , and v e ry  s im i la r  c e l l s  were d e s c r ib e d  by 

D u s t in  8c W eil ^1936) in  t h e i r  case of a cu te  h i s t i o s y n c y t i a l  

r e t i c u l o s i s .  I t  i s  c o n s id e re d  t h a t  th e y  were f r e e  s t i m u l 

a te d  r e t i c u l u m  c e l l s  (o r h i s t i o c y t e s ) .  As i s  th e  r u l e  w i th  

t h i s  ty p e  of c e l l  th e y  were no t  e r y th r o p h a g o c y t ic .  They 

showed numerous m ito s e s .  As s t a t e d  above a p r o p o r t io n  o f  

them c l o s e l y  resem bled  monocytes and i t  i s  ^ d i f f i c u l t  to  

e scape  th e  c o n c lu s io n  t h a t  th ey  were in  f a c t  i d e n t i c a l  

w i th  th e  monocytes which appeared  i n  in c r e a s e d  numbers 

i n  th e  p e re p h e ra l  b lo o d . In  th e  p r e s e n t  i n v e s t i g a t i o n  th e  

lym phocytes  d id  n o t p re s e n t  m i to s e s .  Another p o s s i b i l i t y  

i s  t h a t  th e  l a r g e  b a s o p h i l i c  c e l l s , r e s e m b l i n g  th e  r e t i c u lu m  

c e l l ,w e .r e  i n  r e a l i t y  h a e m o c y to b la s ts , e i t h e r  r e n d e re d  more 

a p p a re n t  or d e r iv e d  from the  r e t i c u lu m  c e l l s  under th e  

s t i m u l a t i n g  in f lu e n c e  of th e  L. Monocytogenes and t h a t  from 

them th e  monocytes were d e r iv e d .  This however i s  s p e c u l a t 

i o n , b u t  i t  does appear p ro b ab le  t h a t  th e  monocyte p roduced  

i n  r e s p o n se  to  the  L. Monocytogenes i s  d e r iv e d  m a in ly ,  i f  

n o t  e n t i r e ly ^  from the r e t i c u lu m  c e l l  o f  th e  lymphoid t i s s u e  

o f  th e  s p le e n  and th e  lym phatic  g la n d s ,  e i t h e r  by a p ro 

c e s s  o f  m a tu ra t io n  or i n d i r e c t l y  th ro u g h  a p r e c u r s o r  (?  

th e  H aem ocytob las t)  and n o t by a p ro c e ss  of m o d i f i c a t io n  

from  th e  lym phocyte. This o f  co u rse  does n o t  mean t h a t  

u n d e r  c e r t a i n  c ircu m stan ces  th e  lymphocytes co u ld  n o t  become 
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m o d if ie d  and assume the  c h a r a c t e r i s t i c s  o f  m onocy tes , as 

i s  c o n ten d ed  by Maximow & Bloom.

RELATION OF THE APPEARANCES IN L. MONOCYTOGENES INFECTION 
TO' TE6SE TN Î AThEALLY OCCURRING DISEASES OF "THE r e t ic u l o 
e ndothelial  systEIT

The r e s u l t s  of a r t i f i c i a l  s t i m u l a t i o n  of th e  

r e t i c u l o - e n d o t h e l i a l  system  may be compared to  th e  a p p e a r 

an ces  i n  c e r t a i n  o f th e  d i s e a s e s  a l r e a d y  d e s c r ib e d  above .

At a c o m p a ra t iv e ly  e a r l y  s ta g e  of i n f e c t i o n , t h e  p ro d u c t io n  

of macrophages i n  th e  s in u s e s  su g g e s ts  th e  open ty p e  o f  

s in u s  c a t a r r h ?l a t e r  R .1 4 .7  th e  ap pearance  i n  th e  c o r t i c a l  

f o l l i c l e s  approxim ated  to  th o se  of f o l l i c u l a r  h y p e r p l a s i a .

I n  th e  a r t i f i c i a l  type  of h y p e r p l a s i a  th e  d e g re e  o f  e r y -  

th r o p h a g o c y to s is  i s  more i n te n s e  th a n  t h a t  commonly se en  i n  

s in u s  c a t a r r h vand i s  more r e m in is c e n t  o f  t h a t  seen  i n  1 9 /4 6 ,  

and t o  a l e s s  e x te n t  i n  101 /39 , i . e .  a cu te  r e t i c u l o s i s .

The h y p e r p l a s t i c  f r e e  b a s o p h i l  c e l l s  resem ble  th o se  seen  in  

2 6 4 ^in  w hich th e y  were n o t  so num erous, b u t  i n  which t h e i r  

a p p e a ra n c e  was a s s o c ia t e d  w i th  an in c r e a s e  of monocytes i n  

th e  c i r c u l a t i n g  b lo o d . The appea rances  a l s o  resem b le  to  

some e x te n t  th o se  o f  16512, though h e re  th e  p e r i p h e r a l  

m o n o cy to s is  was much more i n te n s e ,a n d  t h i s  was r e f l e c t e d  i n  

th e  l a r g e  number o f  obvious monocytes th ro u g h o u t  th e  r e t i 

c u l o - e n d o t h e l i a l  sys tem . Macrophages were n o t  num erous.

I t  may t h e r e f o r e  be s t a t e d  t h a t  th e  a p p e a ra n c e s

o f /
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o f  th e  r e t i c u l o - e n d o t h e l i a l  system  i n  L. Monocytogenes 

i n f  e c t i o n ^ i n  i t s  f u l l y  developed  s ta te ^ r e s e m b le s  t h a t  o f  

an a c u te  r e t i c u l o s i s  w i th  some degree  o f  m a tu ra t io n  to  

m o n o cy tes ,  w i th  the  p ro d u c t io n  of numerous e ry th ro p h a g o -  

c y t i c  macrophages and u l t i m a t e l y  w i th  a te n d e n c y  tow ards  

f i b r o s i s .  Some o b s e r v e r s ,  n o ta b ly  O b e rlin g  & G uerin  1934 

a re  o f  th e  o p in io n  t h a t  a t  l e a s t  some ty p es  o f  a cu te  r e 

t i c u l o s i s  a re  due to  i n f e c t i o n ,  and though no c a r p a l  o r 

gan ism  has  as y e t  been  i s o l a t e d ,  th e  p o s s i b i l i t y  o f  a 

f i l t e r  p a s s in g  v i r u s  has been c o n s id e re d  by th e s e  w o rk e rs .

SUMMARY.

The c o m p o s it io n  o f  the  r e t i c u l o - e n d o t h e l i a l  sy s tem , th e  

d e r i v a t i o n  o f  i t s  e lem ents  from p r im i t iv e  mesenchyme and 

th e  p a r t  p la y e d  by th e s e  e lem en ts  i n  th e  s to r a g e  o f  v i t a l  

dyes and i n  h a em ato p o ies is  a re  b r i e f l y  rev ie w ed .

The i n t e r - r e l a t i o n s h i p  of th e  e lem ents  o f  th e  r e t i c u l o 

e n d o t h e l i a l  sys tem , t h e i r  common o r i g i n  a re  th e n  c o n s id e r e d ? 

i n  r e l a t i o n  to  t h e i r  d ev e lop m en ta l  p o t e n t i a l i t i e s  and 

p o s s i b l e  l i n e s  o f d i f f e r e n t i a t i o n .

V a r io u s  c l a s s i f i c a t i o n s  of the  d i s e a s e  p ro c e s s e s  a f f e c t i n g  

th e  r e t i c u l o - e n d o t h e l i a l  system  a re  th en  d i s c u s s e d  and a 

w ork ing  c l a s s i f i c a t i o n  ado p ted .

Examples o f  c e r t a i n  of th e s e  d is e a s e  p ro c e s s e s  a re  c i t e d  
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and t h e i r  i n t e r - r e l a t i o n s h i p  i s  d i s c u s s e d .

The e f f e c t s  o f  s t i m u l a t i o n  of th e  r e t i c u l o - e n d o t h e l i a l  

i n  r a b b i t s ,  by th e  L i s t e r e l l a  monocytogenes i s  d e s c r ib e d  

and the  r e l a t i o n s h i p  o f  the  app earances  to  c e r t a i n  o f  th e  

d i s e a s e s  n a t u r a l l y  a f f e c t i n g  the system  a re  c o n s id e r e d .  

CONCLUSIONS. .

Two im p o r ta n t  e lem ents  o f  th e  r e t i c u l o - e n d o t h e l i a l  sy s tem  

a r e : -

(a )  The r e t i c u lu m  c e l l  which i s  found  th ro u g h o u t  th e  

sy s te m , p a r t i c u l a r l y  i n  th e  strom a o f  th e  lym phatic  g la n d s ,  

th e  M a lp ig h ian  bo d ies  and the  p u lp  of th e  s p le e n  and , though  

l e s s  p ro m in e n t ly ,  i n  the  bone marrow. T h is  c e l l  i s  v e ry  

p r i m i t i v e  and p o sse s se s  th e  f u l l e s t  d e v e lo p m e n ta l  p o t e n t i a l 

i t i e s .

(b) The e n d o th e l i a l  c e l l  w hich  i s  a lso  met w i th  th ro u g h o u t  

th e  s y s te m ^ e s p e c ia l ly  in  th e  lymph s in u s e s  o f  the ly m p h a tic  

g l a n d s ,  and th e  b lood  s in u se s  o f  the  s p le e n ,  the  l i v e r

(K u p ffe r  c e l l s ) ,  and the  bone marrow. This c e l l /  i s
/

c l o s e l y  r e l a t e d  to  the  r e t i c u lu m  c e l l  but i s  s l i g h t l y  more 

m atu re  and c o n seq u e n tly  p o sse s se s  fewer d ev e lo p m en ta l  p o t 

e n t i a l i t i e s  te n d in g  to  d i f f e r e n t i a t e  m ain ly  i n  th e  d i r e c t 

i o n  o f  p h o g o cy te s .  There i s  ev idence  t h a t  b o th  bhe r e t i c 

ulum c e l l  and. th e  e n d o th e l i a l  c e l l  may g iv e  r i s e  to  m o nocy tes . 

D ise a s e  p ro c e s s e s  a f f e c t i n g  th e  r e t i c u l o - e n d o t h e l i a l  sy s tem  

g e n e r a l l y /



g e n e ra j - ly  f a l l  i n t o  one o f  f o u r  groups v iz*

(a )  S to ra g e  r e t i c u l o s e s *  In  t h i s  group th e  d i s e a s e  

p r o c e s s e s  do n o t  p r im a r i l y  a f f e c t  th e  r e t i c u l o - e n d o t h e l i a l  

sy s te m , th e  changes t h e r e i n  be ing  secondary  to  a m e ta b o l ic  

d i s tu r b a n c e *

(b) R e a c t iv e  R e t i c u lo s e s ,  Here p r o l i f e r a t i v e  changes i n 

v o lv e  f i r s t  the  e n d o th e l i a l  c e l l s  and t h e r e a f t e r  th e  r e t i c 

ulum c e l l s ,  d i f f e r e n t i a t i o n  th e n  o c c u r r in g ,  m ain ly  though

n o t  i n v a r i a b l y  i n  th e  d i r e c t i o n  o f  p h a g o cy te s .
a

(c )  I d i o p a t h i c  R e t i c u l o s e s .  These p ro c e s s e s  a re  c h a r a c t e r 

i s e d  by p r o l i f e r a t i o n  of b o th  r e t i c u lu m  and e n d o t h e l i a l  

c e l l s  e s p e c i a l l y  th e  fo rm er .  D i f f e r e n t i a t i o n  may th e n  

o c c u r .  The g r e a t e r  th e  p r o l i f e r a t i o n  th e  l e s s  th e  d i f f e r 

e n t i a t i o n ,  In  th e  more c h ro n ic  f o r m s , d i f f e r e n t i a t i o n  may 

o c c u r  i n  v a r io u s  d i r e c t i o n s ,  tow ards p h a g o c y te s ,  m onocytes , 

g i a n t  c e l l s ,  f i b r o b l a s t s ,  and even c e l l s  o f  th e  ly m p h a tic  

and th e  m yeloid  s e r i e s .

W  IT eop las tic  R e t i c u lo s e s .  In  t h i s  g roup th e  p r o l i f e r a t i v e  

p r o c e s s  b e g in s  lo c a l ly + v e ry  soon sp re a d s  w id e ly  th ro u g h o u t  

th e  r e t i c u l o - e n d o t h e l i a l  system  so t h a t  i t  may be d i f f i c u l t  

to  d e f i n e  th e  p r im ary  fo c u s .  D i s t a n t  m e ta s ta s e s  a l s o  o c c u r ,  

p r o l i f e r a t i o n  p redom inates  and d i f f e r e n t i a t i o n  i s  s l i g h t  

or a b sen t*

S t i m u la t i o n  o f  th e  r e t i c u l o - e n d o t h e l i a l  sys tem  by means o f  

L i s t e r e l l a  monocytogenes produces p r o l i f e r a t i v e  changes 

th ro u g h o u t  th e  system , in v o lv in g  e n d o th e l i a l  c e l l s  b u t  
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more e s p e c i a l l y  r e t i c u lu m  c e l l s .  The p r o l i f e r a t i o n  i s  

fo l lo w e d  by d i f f e r e n t i a t i o n  p a r t i c u l a r l y  i n  th e  d i r e c t i o n  

of monocytes and p hago cy tes ,  th e  changes r e s e m b l in g  th o se  

s e e n  i n  c e r t a i n  of the  more acu te  r e t i c u l o s e s .

E v id en ce  has been adduced th a t  th e  monocyte may be d e r iv e d  

r e l a t i v e l y  d i r e c t l y  from th e  r e t i c u lu m  c e l l  and t h a t  iSr i s  

r a r e l y  and on ly  s l i g h t l y  p h a g o c y t ic .

The l a r g e  phagocytes  d e r iv e d  from r e t i c u lu m  a n d /o r  e n d o th 

e l i a l  c e l l s  a re  q u i te  d i f f e r e n t  i n  appearance  to  th e  mono

c y te  and a re  a c t i v e l y  p h a g o c y t ic .

S u b - d i v i s i o n  o f  the c h ro n ic  r e t i c u l o s e s  in to  g roups depend

in g  upon th e  predom inant l i n e  of d i f f e r e n t i a t i o n  su c h  a s ,  

f i b r i l l a r y ,  g i a n t - c e l l ,  g i a n t - c e l l  and f i b r i l l a r y ,  lymphad- 

enoma e t c . ,  w h ile  u s e f u l  f o r  purposes  of c l a s s i f i c a t i o n ,  

i s  n o t  re g a rd e d  as fu n d am e n ta l7and th e s e  c o n d i t io n s  a re  

c o n s id e r e d  t o  be e s s e n t i a l l y  phases of th e  same or of 

c l o s e l y  a l l i e d  p ro c e s s e s .

In  th e  v a r io u s  c o n d i t io n s  o b se rv ed , b o th  n a t u r a l l y  o c c u r r 

in g  d i s e a s e s  and a r t i f i c i a l  s t i m u l a t i o n ,  th e  s l i g h t n e s s  o f  

invo lvem en t of the  K u pffe r  c e l l s  o f  th e  l i v e r  has been  a 

n o te w o r th y  f e a t u r e .

D i r e c t  p r o d u c t io n  of lymphocytes from r e t i c u lu m  c e l l s  h a s  

n o t  been  observed  in  th e  p r e s e n t  s tu d y .



A c k n o w l e d g e m e n t s .My t h a n k s  a r e  d ue  t o  P r o f e s s o r  J . W . S .  

B l a c k l o c k ,  i n  w h o s e  D e p a r t m e n t  t h e  g r e a t e r  p a r t  o f  t h i s  

w o r k  w a s  c a r r i e d  o u t .  I  am a l s o  i n d e b t e d  t o  t h e  P h y s i c i a n s  

a n d  S u r g e o n s  o f  t h e  R o y a l  I n f i r m a r y ,  G l a s g o w  who a l l o w e d  

me a c c e s s  t o  t h e i r  c a s e s .
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TABLE.IV.

R abb it  9.

W.B.C. H.P. S.L. L .L . L.M. B.
B efo re
i n f e c t i o n . 7600 5520 1900 55a 504 22,8

1 2 h r s . a f t e r , 4200 5108 588 462 42 42

TABLE.V.

R a b b i t l0 .

W.B.C. N.P. S .L . L.L. L.M. B.

B e fo re
i n f e c t i o n . 6800 5400 2652 476 156 136

1 2 h r s . a f t e r . 2000 1160 620 140 60 20

2 4 h r s . a f t e r . 2200 1144 856 154 44 22

TABLE.VI.
R abb it  11.

W.B.C. N.P. S .L . L.L . L.M. B.
B efo re
i n f e c t i o n . 9000 3780 4410 630 180

1 2 h r s . a f t e r . 4600 2898 1380 138 23 161

2 4 h r s . a f t e r . 5000 1890 870 120 120 60

3 6 h r s . a f t e r . 7600 4180 2432 304 380 304

TABLE.VII.

RabbiI t  12.
W.B.C. N.P. S .L. L .L . L.M. B.

B e fo re
i n f e c t i o n . 8800 4928 2816 704 264 88.

1 2 h r s . a f t e r . 5200 :>2276 1508 208 208 0

2 4 h r s . a f t e r 2600 780 1612 182 0 26
3 6 h r s . a f t e r . 6400 2240 3456 448 128 128

4 8 h r s . a f t e r . 6000 2460 2160 240 960 180



TA BLE.V III.

R a b b i t .13.

W.B.C. N.P. S .L . L.L. L.M. B.

B e fo re
i n f e c t i o n . 8E00 3936 3936 164 164 0

1 2 h r s . a f t e r . 5200 3276 1664 52 0 52

2 4 h r s . a f t e r . 4400 2420 1408 52 88 220

3 6 h r s . a f t e r . 6600 2904 2904 330 396 66

4 8 h r s . a f t e r . 6400 2368 2944 384 576 128

6 0 h r s . a f t e r . 10600 3816 4770 212 169© 106

TABLE.IX.

R a b b i t .14.

W.B.C. N.P. S.L. L.L. L.M. B.
B efo re
i n f e c t i o n . 12500 7500 1750 2000 625 625

1 2 h r s . a f t e r . 5800 3712 1044 232 232 464

2 4 h r s . a f t e r . 4400 2948 792 132 132 352

36h r s . a f t e r . 6600 2772 1980 264 1320 198

4 8 h r s . a f t e r . 9600 5376 1632 480 1824 288

6 0 h r s . a f t e r . 11600 6496 1392 116 3016 580

7 2 h r s . a f t e r . 12000 5640 2040 240 3240 840



TABLE.X.

R a b b i t .15

W.B.C. N.P. S .L . L .L . L.M. B.
B efo re
i n f e c t i o n . 11000 7150 2420 660 550 220

2 4 h r s . a f t e r . 5000 2900 1450 450 100 100

4 8 h r a . a f t e r . 9300 3720 2325 186 2511 558

7 2 h r s . a f t e r . 9600 2592 2880 480 3648 0

9 6 h r s . a f t e r . 9000 3420 2.070 720 2250 540

_12O h r s . a f t e r . 11500 5060 3795 575 1455 460

..TABLE. X I.

R a b b i t .16.

W.B.C* N.P. S .L. L .L . L.M. B.
B efo re
i n f e c t i o n . 11700 4212 4563 1989 702 234 

— -

2 4 h r a . a f t e r . 6700 4824 1407 335 67 67

4 8 h r s . a f t e r . 11000 2860 4840 550 2310 44

7 2 h r s . a f t e r . 14200 4402 5254 568 3834 142

9 6 h r s . a f t e r . 11100 2664 4554 555 2992 333

1 2 0 h r s . a f t e r . 11000 2970 3740 1760 2200 330

1 4 4 h r s . a f t e r . 11000 3520 4400 2530 550 110
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APPENDIX I I .

Case H is to r i e s *



ACUTE RETICULOSES.



CQ-s.Q •_ 101/39 > T .B. Male A e t .  39 y r s .  S t e e l  W orker.

A dm itted , 3 ;3 ;3 9 .

D ied . 2 0 ;3 ;3 9 .

C om plain t; I n t e r m i t t e n t  p a in  i n  w r i s t  

and an k le  j o i n t s  f o r  fo u r  weeks. S w e l l in g  o f  g la n d s  o f  

n eck  f o r  th r e e  weeks.

No p rev io u s  i l l n e s s e s  of n o t e .

T h is  man was seen  as an o u t - p a t i e n t  on 2 0 ;2 ;3 9  

when he p re s e n te d  th e  f e a tu r e s  m entioned above. The b lood  

coun t viras:- R.B.C. 5’ 2 m i l .  Hb. 80$. W.B.C. 8000/cmm.

On a d m iss io n  th e r e  was g e n e r a l i s e d  g la n d u la r  e n la rg e m e n t ,  

th e  c e r v i c a l  and a x i l l a r y  groups b e in g  e s p e c i a l l y  in v o lv e d .  

The s p le e n  was ju s t  p a lp a b le ,  the  l i v e r  was n o t  o b v io u s ly  

e n la r g e d ,  He complained o f  se v e re  j o i n t  p a in s  e s p e c i a l l y  

i n  th e  a n k le s .  There was a brow nish r a t h e r  s c a ly  m acu lar  

r a s h  on th e  t r u n k .

Blood C ount. R.B.C. 4*35 m i l .  Hb. 70%» W.B.C. 7000/cmm.

N .P .57$ L .L . 12fom S .L . 16$. M. 16$. P au l  Bunnel T e s t  

N e g a t iv e .  Wassermann R e a c t io n  N e g a t iv e .  B iopsy  of a 

c e r v i c a l  g lan d  on 1 3 :3 :3 9 ,  r e v e a le d  a v e ry  c e l l u l a r  p ro 

c e s s -  o f  a p p a re n t ly  m align an t n a tu r e ,a n d  a d i a g n o s i s  o f  

lymphosarcoma was su g g e s te d .  The g lan d s  r a p i d l y  in c r e a s e d  

i n  s i z e ,  he became p r o g r e s s iv e ly  weaker and d ie d  on 2 0 : 3 :3 9 .  

D uring  th e  p e r io d  in  h o s p i t a l  th e  te m p e ra tu re  was i r r e g u l a r

v a ry in g  from 9 9 1 to  103!P .

P o s t  M ortem ./



P o s t  Mortem# There v/as g e n e r a l i s e d  g la n d u la r  e n la rg e m e n t .  

The g la n d s  were d i s c r e t e ,  p in k is h  in  c o lo u r  and s o f t  in  

c o n s i s t e n c e ;  the  c u t  s u r fa c e  was f l e c k e d  w i th  b lo o d .  The 

s p le e n  was s l i g h t l y  e n la rg e d  (260g .)  and was s o f t  i n  con

s i s t e n c e  and o f  a d a rk  p u r p l i s h  c o lo u r .  I t  gave a s t r o n g  

r e a c t i o n  f o r  i r o n .  The l i v e r  (2000g .)  was o f  a u n ifo rm  

r a t h e r  c a f e - a u - l a i t  c o lo u r  and a l s o  gave a s t r o n g  r e a c t i o n  

f o r  i r o n .  The k idn eys  were p a l e ,  the  c a p s u le s  s t r i p p e d  

e a s i l y .  There were numerous sm a ll  p a le  a r e a s  s c a t t e r e d  

th ro u g h o u t  th e  c o r t e x .  The s u p r a - r e n a l  g lan d s  were 

s l i g h t l y  l a r g e r  th an  normal and appeared  to  be i n f i l t r a t e d  

by a n e o p l a s t i c  p ro c e s s .  The bone marrow ( r i g h t  femur) was 

m a in ly  f a t t y  th e r e  b e in g  no obvious c e l l u l a r  e x te n s io n .  

H i s to lo g y .  Lymphatic g la n d .  The no rm al s t r u c t u r e  was com

p l e t e l y  l o s t .  Only a few lymphocytes were t o  be s e e n ,  

s c a t t e r e d  h e re  and t h e r e .  The g land  was u n ifo rm ly  c e l l u l a r ,  

t h e  c e l l s  b e in g  la r g e  w i th  f a i r l y  cop ious  n e u t r o p h i l  p r o t o 

p lasm . In  g e n e ra l  th e  c e l l  o u t l i n e s  were d i s t i n c t  and t h e r e  

was l i t t l e  or no tend ency  to  s y n c y t i a l  f o rm a t io n .  The nu 

c le u s  v/as rounded or in d e n te d  and p a l e ,  th e  ch ro m a tin  b e in g  

a r ra n g e d  e i t h e r  in  a few s t r a n d s  r a d i a t i n g  from  th e  s i n g l e  

n u c le o lu s  or in  a few c a s e s ,  form ing f i n e  s c a t t e r e d  g r a n u le s  

in  th e  n u c le u s .  There was a c l e a r l y  o u t l i n e d  n u c le a r  r im .  

These c e l l s  packed the  s trom a though i n d iv i d u a l  c e l l  o u t 

l i n e s  were c l e a r ,  and th e  g r e a t  m a jo r i ty  were f r e e .  Many 

s i m i l a r /



s i m i l a r  c e l l s  were a l s o  f r e e  i n  the  ly m pha tic  s i n u s e s .  

M i to t i c  f i g u r e s  were f a i r l y  numerous. In  th e  ly m p h a t ic  

s i n u s e s  t h e r e  were a number of r e d  c o rp u s c le s  and a l s o  o f  

l a r g e  macrophages w i th  copious a c id o p h i l  p ro to p la sm  w hich  

were a c t i v e l y  e ry th ro p h a g o c y t ic .  R e t i e u l i n  f i b r i l s  were 

f a i r l y  cop ious and s e p a ra te d  the  ty p e  c e l l s  i n to  groups o f  

s i x  t o  tw e lv e  bu t th e r e 'w a s  no e v id en ce  o f  a c lo s e  r e l a t i o n 

s h ip  beirween in d iv id u a l  c e l l s  and th e  f i b r i l s  w hich  a p p ea re d  

t o  be r a t h e r  th e  rem ains o f  the- norm al r e t i e u l i n  o f  th e  

g la n d .

Bone Marrow* In  the  c e l l u l a r  a re a s  th e  c e l l s  were ve ry  

u n ifo rm  th e  type c e l l  be ing  s i m i l a r  t o  t h a t  met w i th  in  

t h e  ly m pha tic  g la n d s .  The m a jo r i ty  of th e  c e l l s  w ere f r e e  

tho u g h  a few appeared  to  be f i x e d .  In  some o f  th e  s in u s e s  

sw o lle n  e n d o th e l i a l  c e l l s  were to  be s e e n ,  which c l o s e l y  

re sem b led  the  type  c e l l  in  a p p ea ra n c e .

S p le e n .  The M alpighian  bod ies  were s m a l l ,  t h e i r  cen tra} , 

p o r t i o n  was ly m p h o cy tic , bu t  tow ards th e  p e r ip h e ry  were 

l a r g e  c e l l s  o f  th e  same appearance  as th o se  in  th e  ly m p h a tic  

g lan d s*  and marrow were to  be s e e n .  They ap peared  t o  be 

m a in ly  in s id e  the  s in u s e s  a t  th e  p e r ip h e r y  o f  th e  M a lp ig h ian  

b o d i e s ,  which were opener and more a p p a re n t  th a n  n o rm al.  In  

th e  s in u s e s  some of th e  e n d o th e l i a l  c e l l s  were sw o l le n  and 

th o u g h  s t i l l  f i x e d ,  c lo s e l y  resem bled  th e  type  c e l l .  There



4 .

was no n o tew o rth y  change in  th e  s p le n ic  p u lp .

The k idn ey s  showed w idesp read  i n f i l t r a t i o n  w i th  

th e  type  c e l l ,  m ain ly  around th e  b lood  v e s s e l s  e x te n d in g  

i n t o  th e  c o r te x  from b e n ea th  th e  c a p s u le .

The l i v e r  showed ve ry  l i t t l e ,  i f  any , i n f i l t r a t i o n #

The s u p ra r e n a l  g lands  were e x te n s i v e l y  i n f i l t r a t e d  

by c e l l s  w i th  the  c h a r a c t e r i s t i c s  of th e  ty p e  c e l l #

Case# 1 9 /4 6 .  A.B# Fem ale . Aet# 51 y rs#

A dm itted :  8: 11: 45#

D ied :  20: Is  45.

F o r  two months p r i o r  to  ad m iss io n  she  had com

p la in e d  o f  f a t i g u e  and had become p a l e .  At th e  same tim e 

she  had  n o t i c e d  sw e l l in g  of th e  c e r v i c a l  g la n d s .

On adm iss ion  th e r e  were numerous f i r m  d i s c r e t e  

g la n d s  i n  th e  a x i l l a r y  and c e r v i c a l  r e g i o n s .  Blood coun t 

showed Hb. 56^. R .B .C . 2*09 m il .  W.B.C# 6800/cm. The re d  

c e l l s  showed a n i s o c y to s i s  and p o ik i lo c y to s i s #  T h e i r  f r a g i l 

i t y  was norm al. S t e r n a l  p u n c tu re  showed an e r y t h r o b l a s t i c  

marrow.

On 8 :1 :4 6  Blood count was Hb. 38$. R .B .C . 1 81 m i l .

and on 1 5 :1 :4 6  Hb. 34/^ R .B .C . 1*61 mil# W.B.C# 4000/cmm# N.P#

Q9%. L. 8fom R e t i c u lo c y te s  24^.

Between 22 :12 :45  and 1 6 :1 :4 6  tw e lve  e x p o su re s  t o  

X r a y s  were g iv e n .  On 1 5 :1 :4 6  ja u n d ic e  ap pea red  and on 

1 8 : 1 : 4 6 /



1 8 :1 :4 6  she became unconscious dying on 2 0 :1 :46 #

P os t  Mortem. The appearances were th o se  of a p ro found  

anaem ia o f  h aem oly tic  type w i th  an e r y t h r o b l a s t i c  bone 

marrow# The l i v e r  weighed 1500g# and was y e l lo w is h  in  

c o lo u r .  The sp le e n  which weighed 3000g. was of f i r m  con

s i s t e n c e  and was s tud ded  w ith  sm all  w h ite  d o t s .  There was

some en la rgem en t o f  th e  lym phatic  g lan d s  o f  th e  neck  g r o in s

and m edias tinum , th e  l a r g e s t  b e in g  2*5cm# in  d iam ete r#  

H is to lo g y #  There was g r e a t  overgrow th  o f  r e t i c u lu m  c e l l s  

and in  a d d i t i o n  th e r e  were l a r g e  numbers o f  l a r g e  e o s in o 

p h i l i c  c e l l s  f r e e  in  the  s in u se s  o f th e  lymph g la n d s ,  

c a r r y i n g  on e ry th ro p h a g o c y to s is#  These l a r g e  c e l l s  were 

f r e q u e n t l y  lad e n  w ith  re d  c o rp u s c le s  and sometimes w i th  

brown p ig m en t.  S ry th ro p h a g o c y to s is  was m ain ly  p r e s e n t  

i n  th e  s i n u s e s .  Very l i t t l e  was t o  be se e n  i n  th e  t r a -  

b e r c u l a e s .  In  p a r t s  of some of the  g lan d s  were a re a s  of 

e a r l y  f e b r o b l a s t  fo rm a t io n .

Case 125 /57 . J.W. Male A e t .  34 y r s .

A d m itted :  9: 3: 37.

D ie d .  24: 3: 37.

This man f i r s t  f e l t  unw ell  i n  Ja n u a ry  1937. His 

main co m pla in ts  be ing  in c r e a s in g  weakness and b r e a t h l e s s n e s s #

On adm ission he was profoundly anaem ic. Hb. 3 6 / .  

R .B .C .1*79 m il. W.B.C. 7000/cmm. There were numerous

p u r p u r i c /



p u r p u r ic  s p o ts  on the  limbs and t r u n k .  There was h ig h  

i r r e g u l a r  p y re x ia  and h i s  c o n d i t io n  r a p i d l y  d e t e r i o r a t e d .  

P o s t  Mortem. There was c o n s id e ra b le  e m a c ia t io n .  The p e r 

ic a rd iu m  p re s e n te d  numerous p e te c h ia lh a e m o rrh a g e s  and 

t h e r e  were a l s o  haemorrhages b e n e a th  th e  endocardium* The 

ly m p h a tic  g lands  in  th e  h i l a  of the  lungs were m o d e ra te ly  

e n la r g e d .  S c a t t e r e d  haem orrhages were p r e s e n t  on th e  p e r 

i to neum . The m esen te r ic  g lan d s  were s l i g h t l y  e n la rg e d  and 

d i s c r e t e .  The l i v e r  (1760g) was p a le  b u t  o th e rw ise  app ea red  

t o  be n o rm al.  The sp le e n  (3 4 0 g .) was f i r m  and p u r p l i s h  i n  

c o lo u r .  The fem ora l bone marrow was re d  th ro u g h o u t  the  

l e n g t h  o f  th e  bone, t h a t  of the  r i b s  and v e r t e b r a e  was p a l e .  

H i s to lo g y . Lymphatic g la n d s .  There was no a t te m p t  a t  

f o l l i c u l a r  a rrangem en t, th e  whole t i s s u e  b e in g  o v e rru n  w i th  

s m a l l  lym phocy tes . In  th e  lymph co rds  t h e r e  were numerous 

l a r g e r  c e l l s  w ith  a r a t h e r  d a rk ly  s t a i n i n g  n u c le u s .  T y p ic a l  

r e t i c u lu m  c e l l s  were n o t  num erous. In  th e  ly m p h a tic  s in u s e s  

t h e r e  were a c o n s id e ra b le  number o f  l a r g e  a c i d o p h i l  phagocy

t i c  c e l l s .

S p le e n .  The M alp igh ian  b o d ies  were sm a ll  and i l l - d e f i n e d  

and were composed of ly p h o cy tes  and o f  l a r g e r  c e l l s  s i m i l a r  

t o  th o s e  seen  in  the  lym phatic  g la n d s ,  At th e  p e r ip h e r y  &.f 

th e  M alp igh ian  b o d ie s ,  the  l a r g e r  c e l l s  were s p r e a d in g  i n t o  

th e  s p l e n i c  pu lp  which was ve ry  c e l l u l a r  w i th  s w e l l in g  of

t h e /



th e  s in u s  endo the lium  and w i th  many f r e e  c e l l s  s i m i l a r  t o  

th o s e  in  th e  M alp igh ian  bodies#  E ry th ro p h a g o c y to s is  was 

p ro m in en t  in  the  s in u s e s  and t o  a l e s s  e x t e n t  a t  th e  p e r 

i p h e r y  of th e  M alp igh ian  b o d ie s .

Bone Marrow# There was g r e a t  c e l l u l a r i t y  and among th e  

c e l l s ?a p r o p o r t io n  resem bled  th e  l a r g e  type  s e e n  in  th e  

ly m p h a tic  g la n d s ,  th e  M alp igh ian  b o d ies  and th e  s p l e n i c  

s i n u s e s .

L ive r#  There was some p e r i p o r t a l  i n f i l t r a t i o n  w i th  a 

t i s s u e  composed o f  lym phocytes , of c e l l s  o f  t h e  l a r g e  

ty p e  a l r e a d y  n o ted  and o f  c e l l s  which th oug h  m ononuclear 

w ere of a lm ost g ia n t  p ro p o r t io n s #

Case 2 6 4 /4 5 .  J#T. Female A et. 50 yrs#

A dm itted :  4 :1 0 ;4 5 .

D ied : 21:10:45#

T h is  woman was in  good h e a l t h  u n t i l  A u gus t,  1945 when 

she began to  s u f f e r  from dyspnoea on e x e r t i o n .  She a l s o  

d e v e lo p ed  a d u l l  p a in  under th e  l e f t  s c a p u la  a g g ra v a te d  by 

deep  b r e a t h in g .  Her g e n e r a l  c o n d i t io n  s t e a d i l y  d e t e r i o r a t e d  

and she became ex trem ely  anaem ic. A few s m a l l  g lan d s  were

p a ip a b le  in  th e  n eck . Seven days b e fo re  d e a th  ja u n d ic e

a p p e a re d .  At t h i s  tim e b lood  coun t w a s : -  R .B .C . 1*97 m i l .

Hb. 40%. W.B.C. 7800/cmm. N .P . S .L . 9 ' 5 / .  L .L . 3$ .

M onocytes 70%• M onoblasts 13*5/#

M e g a lo b la s ts  1 %

S t e r n a l /



8 .
S t e r n a l  pun c tu re  y ie ld e d  a marrow w i th  l a r g e  

numbers o f  l a r g e  m ononuclear c e l l s  w i th  th e  f e a t u r e s  o f  

m ono cy tes .

P o s t  Mortem. An obese female s u b j e c t .  A part  from  th e  

f i n d i n g s  of a se v e re  anaem ia, th e  fo l lo w in g  f e a t u r e s  were 

n o t e d .

S p le e n .  (120g .)  appeared  n o rm al.

L iv e r .  Not e n la rg e d .  Showed numerous g r e y i s h  a r e a s .

Bone Marrow. The m edulla  o f th e  femur was y e llo w  th ro u g h 

o u t ,  t h a t  of the  sternum  was p in k i s h .

Lymphatic G lands. A number o f  g land s  1 -1  5cm. i n  

d ia m e te r  formed a c h a in  a long  th e  p o s t e r i o r  b o rd e r  o f the  

s te rn o m a s to id  m usc les . There was no obvious en la rg em en t of 

th e  g la n d s  o f  the  m edias tinum , m esen te ry  or p e l v i s .

H is to lo g y .  Lymphatic G land. The norm al s t r u c t u r e  was ob

s c u r e d .  The bu lk  of th e  c e l l s  were sm a ll  hav ing  th e  a p p e a r 

ance o f  sm a ll  lym phocytes . S c a t t e r e d  th ro u g h o u t  th e  g la n d ,  

in  i t s  s u b s ta n c e ,  and a l s o  in  th e  s i n u s e s ,  were f a i r l y  num

e ro u s  l a r g e r  c e l l s .  The c e l l  o u t l i n e  o f th e s e  l a r g e  c e l l s  

was s l i g h t l y  i r r e g u l a r  and t h e i r  p ro to p la sm  was m oderate  

i n  amount and of n e u t r o p h i l  s t a i n i n g  r e a c t i o n .  The n u c l e u s ,  

which was r e l a t i v e l y  l a r g e ,  was g e n e r a l l y  round  b u t  o c c a s io n 

a l l y  was in d e n te d .  The n u c le a r  ch ro m atin  was r a t h e r  f i n e  

and a n u c le o lu s  was r a r e l y  p r e s e n t .  A few of t h e s e  c e l l s



were o b se rv ed  in  m i t o s i s .  The c e l l s  w e r e  n o t  ob se rv ed  to  

be p h a g o c y t ic ,  A few s im i l a r  c e l l s  were n o te d  i n  th e  b loo d  

c a p i l l a r i e s  of th e  g la n d s .

S p le e n ,  The M alp igh ian  b o d ies  were sm a ll  and i l l - d e f i n e d .

In  th e  s in u s e s  of th e  pu lp  t h e r e  were numerous i n s t a n c e s  of 

e ry th ro p h a g o c y to s i s  and numerous c e l l s  la d e n  w i th  brown p i g 

ment were p r e s e n t ,  some f r e e  i n  th e  s i n u s e s ,  and some a p p a r 

e n t l y  f i x e d  in  th e  w a l l s .  The s t r u c t u r e  of th e s e  c e l l s  was 

q u i t e  obscured  by th e  p igm en t. A lso  i n  th e  s i n u s e s ,  t h e r e  

was a number of l a r g e  f r e e  c e l l s  w i th  no pigment and c l o s e l y  

re s e m b l in g  th o se  seen  in  th e  lym pha tic  g la n d s .

L iv e r .  No c e l l u l a r  i n f i l t r a t i o n  co u ld  be d e t e c t e d .  The 

K u p ffe r  c e l l s  were m o d era te ly  p rom inen t and,some c o n ta in e d  

s c a n ty  b row nish  p igm ent. None o f  th e  K u p ffe r  c e l l s  were 

n o te d  t o  be f r e e .

K idneys . No i n f i l t r a t i o n  was d e te c t e d  and th e  o rg an s  were 

a p p a r e n t ly  norm al.

C a se .  16512. J .L .  Male A e t. 24 y r s .  S tu d e n t .

A dm itted : 3 0 :1 1 :3 6 ,

D ied : 8 :1 2 :3 6 .

Two months b e fo re  adm iss ion  he h ad ,w ha t was th o u g h t  

to  be i n f lu e n z a ,  c h a r a c t e r i s e d  by f e v e r ,  m a la ise a n d  p a in s  

i n  t h e  j o i n t s  and l im b s .  At th e  same tim e he n o t i c e d  some 

s w e l l in g  of th e  c e r v i c a l  g la n d s ,  t h i s  was a t t r i b u t e d  to

d e n t a l /



1 0 .

d e n t a l  s e p s i s  and two weeks b e fo re  adm iss ion  two t e e t h  were 

rem oved. E x t r a c t io n  was fo l lo w ed  by cop ious  b lee d in g #

On adm iss ion  he was v e ry  p a l e ,  th e  c e r v i c a l  g la n d s  

w ere much en la rged#  The mouth was v e ry  f o u l  w i th  u l c e r a t i o n
A

of th e  gums# The so c k e ts  o f th e  r e c e n t l y  e x t r a c t e d  t e e t h  

were v e r y  u n h e a l th y  and showed 110 s ig n s  o f h e a l i n g .  Swabs 

from  th e  gums y ie ld e d  a v a r i e d  f l o r a .  The s p le e n  was j u s t  

p a lp a b le #  Wassermann r e a c t i o n  was n e g a t iv e .  Blood c o u n t .  

R.B.C# 1 '8 5  m i l .  Hb. 34$. W.B.C. 20,000/cmm.

D uring  th e  week which he sp e n t  in  h o s p i t a l  h i s  con

d i t i o n  r a p i d l y  d e t e r i o r a t e d .  There was i r r e g u l a r  p y r e x ia  up 

t o  10 4 !F .  and re p e a te d  e p is ta x e s  o c c u r re d .  The w h ite  c e l l  

count s t e a d i l y  in c re a s e d  v i z : -

M onocytes.
W.B.C. N .P . L.L. S .L . Myeocytes Immature Maturi

1 : 1 2 :3 6 .  W.B.C. 76,000 23 1 11 3 20 42.
2 :1 2 :3 6 . 95,000 11 0 11 0 , 20 58.
5 :1 2 :3 6 . 193,000 15 0 12 3 16 5 4 .
6 :1 2 :3 6 . 170,000 - - - - - •
7 : 1 2 :3 6 . 200,000 12 1 8 2 10 67.

The la rg e  mononuclear c e l l s  w ere of th e  u s u a l  a p p e a ra n c e .  

T h e i r  p ro to p la sm  was p a le  b lu e  w i th  o c c a s io n a l  v a c u o l a t i o n .  The 

n u c le u s  was in d e n te d  and the ch rom atin  was a r ra n g e d  i n  f i n e  i n 

t e r l a c i n g  s t r a n d s .  In  a l a r g e  p r o p o r t io n  of th e  c e l l s ,  one or 

more n u c l e i  were p r e s e n t .  The c e l l s  were oxydase n e g a t i v e .  The 

P a u l-B u n n e l l  t e s t  was n e g a t iv e .

P o s t  Mortem. The body was t h a t  of a w e l l -d e v e lo p e d  young man. 

T h e re /



There were numerous sm all  p u rp u r ic  sp o ts  on th e  t r u n k .  The 

p e r i c a r d iu m  showed sm a ll  p e te c h i a l  h aem orrh ag es . The h e a r t  

was norm al as were th e  lungs a p a r t  from oedema. There was 

m od era te  en largem ent o f th e  ly m pha tic  g la n d s  o f  th e  h i l a  o f 

th e  lu n g s .  The m e d ia s t in a l  g lan d s  were a l s o  e n la rg e d  as were 

th o s e  o f  th e  c e r v i c a l ,  a x i l l a r y  and m e s e n te r ic  g ro u p s .  The 

e n la rg em en t was of on ly  m oderate  d e g re e ,  few of th e  g la n d s  b e in g  

l a r g e r  th a n  a bean . They were d i s c r e t e ,  f i r m  and t h e i r  c u t  s u r 

f a c e s  were g r e y i s h  in  c o lo u r  and were o f t e n  f l e c k e d  w i th  sm a ll  

r e d  haem orrhages .

L iv e r .  (220 0g .)  was p a le  and no i n f i l t r a t i o n  c o u ld  be made o u t .  

S p le e n .  (410 g .)  The c o n s i s te n c y  was f i r m  and th e  c u t  s u r f a c e  

Was o f  a u n ifo rm  d u l l  red  c o lo u r .  The M alp igh ian  b o d ie s  co u ld  

n o t  be i d e n t i f i e d .  The bone marrow of th e  v e r t e b r a e  was p a le  

and no. a r e a s  of i n f i l t r a t i o n  co u ld  be d e t e c t e d .  In  th e  femur 

th e  marrow was p a le  and g e la t in o u s  w i th  a few s c a t t e r e d  r e d d 

i s h  f o c i .

The k id n ey s  and th e  b r a in  appeared  no rm al.

H is to lo g y .  Lymphatic Glands.qA few lym phocytic  f o c i  were 

s t i l l  p r e s e n t  i n  th e  c o r t i c a l  zone. E lsew here  th e  e n t i r e  

s t r u c t u r e  o f th e  g land  c o n s i s te d  of l a r g e r  c e l l s  g e n e r a l l y  

somewhat oval in  shape w i th  t h e i r  p ro to p la sm  f r e q u e n t l y  

drawn out i n to  f i n e  p ro cesses  which u n i t e d  w i th  th e  pi o c e s s e s  

o f  n e ig h b o u r in g  c e l l s  to  form a d e l i c a t e  c e l l u l a r  n e tw o rk .

T h e /



The c e l l  p ro to p la sm  was moderate in  amount and f a i n t l y  b a so 

p h i l i c .  The n u c le u s  p re s e n te d  a d e l i c a t e  s t r u c t u r e .  There 

was a d i s t i n c t  n u c le a r  r im , a n u c le o lu s  was g e n e r a l l y  p r e s e n t  

from  w hich  th e  chrom atin  r a d i a t e d  i n  a s e r i e s  o f f i n e  s t r a n d s .  

I n  many in s t a n c e s  th e  n u c leu s  was in d e n te d  and th e  c h ro m a tin ,  

i n s t e a d  of b e in g  a r ra n g e d  in  r a d i a t i n g  s t r a n d s ,  formed a f i n e  

i n t e r l a c i n g  meshwork. In  such a n u c le u s  a n u c le o lu s  was o f t e n  

p r e s e n t  though n o t  i n v a r i a b l y .  In  a re a s  where i t  was p o s s ib l e  

t o  r e c o g n i s e  i t ,  th e  s in u s  endo th e liu m  cou ld  a l s o  be se e n  to  

be s w o l le n .  The sw o llen  e n d o th e l i a l  c e l l s  p r e s e n te d  a n u c le u s  

o f  one or o th e r  o f  the  ty p es  a l r e a d y  d e s c r i b e d .  There were 

a l s o  numerous f r e e  c e l l s  in  th e  lym pha tic  s i n u s e s ,  whose app

e a ran c e  s t r o n g l y  su g g es ted  t h a t  th e y  were m onocytes . Numer

ous t y p i c a l  monocytes were a l s o  p r e s e n t  i n  the  b lood  v e s s e l s  

o f  th e  su b s ta n c e  and of th e  c a p su le  of th e  g la n d s .

I t  was d i f f i c u l t  o f t e n  t o  i d e n t i f y  w i th  c e r t a i n t y  

th e  lym phatic  s in u se s  as th e  r e t i c u l a r  a rrangem en t o f  th e  

c e l l s  th ro u g h o u t  th e  g lan d  formed so many new spaces  i n  

which c e l l s  might l i e  f r e e ,  b u t  in  a few a re a s  c e l l s  co u ld  

be se en  form ing a netw ork i n  th e  s i n u s e s .

R e t i e u l i n  f i b r i l s  were s c a n ty  th ro u g h o u t  th e  su b 

s t a n c e  of th e  g la n d .

S p le e n .  The M alp igh ian  bod ies  were i n d i s t i n c t  and what r e 

m ained of them was composed of a few lym phocytes w i th  l a r g e r

c e l l s /
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c e l l s  o f th e  ty p es  a l r e a d y  d e s c r ib e d  in  th e  ly m p h a tic  g l a n d s ,  

a t  th e  p e r ip h e r y .  The c h ie f  change was in  th e  s p l e n i c  p u lp .

The s in u s e s  c o n ta in e d  r e l a t i v e l y  l i t t l e  b lo o d ,  th e  e n d o th e l 

i a l  c e l l s  were much sw o llen  g iv in g  th e  p u lp  a s o l i d  a p p e a r 

a n c e .  The sw o llen  e n d o th e l i a l  c e l l s  resem b led  th o se  of th e  

lymph s in u s e s  of th e  lym phatic  g l a n d s .  Many of th e  c e l l s  

were f r e e  i n  th e  s p le n ic  s in u s e s .  The f r e e  c e l l s  were rou nd  

w i th  e i t h e r  a round or an in d e n te d n u c le u s . In  some th e  nu

c le u s  was o f  th e  pa le  type  w i th  a n u c le o lu s  and a d i s t i n c t  

n u c l e a r  r im ,  in  o th e rs  th e  n u c le u s  was d a rk e r  and more u n i 

form  th o u g h  s t i l l  p r e s e n t in g  a n u c le u s .  A p r o p o r t io n  o f  th e  

c e l l s  had th e  t y p i c a l  appearance  of th e  b lood  monocyte and 

had  no n u c le o lu s .

Bone Marrow. The g e la t in o u s  marrow from th e  femur was h ig h ly  

c e l l u l a r ,  th e  c e l l s  conform ing to  th e  v a r i e t i e s  a l r e a d y  d e s 

c r ib e d  in  th e  sp le e n  and lym pha tic  g la n d s .

L iv e r .  There was a r a t h e r  d i f f u s e  i n f i l t r a t i o n  a long  th e  

p o r t a l  t r a c t s  and to  a l e s s  e x te n t  th ro u g h o u t  th e  l i v e r  cap

i l l a r i e s  w i th  c e l l s  w ith  the  c h a r a c t e r i s t i c s  o f  m onocytes .
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Qo-QQ• 508 /57 . H.ivIcM. Male A et. 45 y r s .  Chauffeur*.

A d m itte d :  2 : 8 :3 7 .

D ied : 5 :8 :3 7 .

F or s i x  y e a rs  he had been aware o f  a s o f t  lump i n  

t h e  r i g h t  g r o in  and fo r  two y e a rs  he had s u f f e r e d  frorijfepigas- 

t r i e  p a in  a t  i n t e r v a l s .  On ad m iss ion  he was m o d e ra te ly  ema

c i a t e d  and s l i g h t l y  jau n d iced  and t h e r e  was a d i s c h a r g in g  

s in u s  i n  th e  r i g h t  g r o in  below Pouparts  l ig a m e n t .  There was 

i r r e g u l a r  p y re x ia  up to  103*4TF . Blood Count was R .B .C . 4-5 

m i l .  Hb. 70$ . N .P. 75$. L .L . 14$. S .L . 8$ . L.IvI. 3$ . His con

d i t i o n  d e t e r i o r a t e d  v e ry  r a p i d l y  and he d ie d  on 5 :8 :3 7 .

P o s t  Mortem. The l i v e r  was g r e a t l y  e n la rg e d  w eigh ing  3800g. 

S c a t t e r e d  th ro u g h  i t s  su b s ta n c e  were numerous sm a ll  r e d  d i s 

c r e t e  a r e a s .

The s p le e n  (llO O g.) was p in k is h  r e d  i n  c o lo u r  and th e  M a lp ig h ian  

b o d ie s  were d i s t i n c t .  The k idneys  a l s o  were e n la rg e d  (R t .

260g . L t .  2 80g .)  and th ro u g h o u t th e  c o r t i c e s  were many sm a ll  

p in k  a r e a s .  The r e t r o p e r i t o n e a l  g la n d s  were g r o s s ly  e n la rg e d  

and t h e i r  cu t  s u r f a c e  was s o f t ,  b u lg in g  and f l e c k e d  w i th  

b lo o d .  The in g u in a l  and a x i l l a r y  g lan ds  were a l s o  e n la r g e d ,  

th e  l e f t  in g u in a l  g lands  form ing a l o b u la t e d  m ass, th o s e  on 

th e  r i g h t  had broken down and t h e r e  was a d i s c h a r g in g  s i n u s .  

H i s to lo g y .  Lymphatic G lands. There was g r e a t  c e l l u l a r i t y ,  

th e  m a jo r i t y  o f  th e  c e l l s  b e in g  sm a ll  ly m phocy tes . There was 

a c o n s id e r a b le  amount of f i b r i l l a r y  e o s in o p h i l  b ackg rou nd . 

R e t ic u lu m /
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R e tic u lu m  c e l l s  were numerous. O ther c e l l s  s i m i l a r  in  

s t r u c t u r e  to  the  re t i c u lu m  c e l l s  bu t much l a r g e r  were p r e s e n t  

g e n e r a l l y  l y in g  in  spaces  i n  the  t i s s u e *  A lthough  i n  some 

i n s t a n c e s  v e ry  la rg e  th e s e  c e l l s  had bu t a s in g l e  n u c le u s  of 

p a le  v e s i c u l a r  type  w i th  a s in g l e  n u c le o lu s *  A rg y ro p h i l  r e -  

t i c u l i n  was cop ious form ing a meshwork th ro u g h o u t  th e  g land  

r e c a l l i n g  th e  appearance  in  ^ymphadenoma1 •

L iv e r .  There was c e l u l a r  p e r i p o r t a l  i n f i l t r a t i o n .  Some of 

th e  c e l l s  were lymphocytes and some l a r g e r  re s e m b l in g  i n  

t h e i r  c h a r a c t e r i s t i c s  r e t i c u lu m  c e l l s .  No g i a n t  c e l l s  were 

s e e n .  R e t i e u l i n  f i b r i l s  were numerous in  th e  a r e a s  o f  i n 

f i l t r a t i o n .

S o le e n .  The M alpighian  b o d ies  were l a r g e  and composed m ain ly  

o f lym phocytes among which were f a i r l y  numerous r e t i c u l u m  

c e l l s .  There was much f i b r o s i s  o f  th e  p u lp  r e n d e r in g  th e  s i n 

u s e s  p ro m in e n t.  The s in u s  e n d o th e l i a l  c e l l s  were s w o l le n .  

A rg y ro p h i l  r e t i e u l i n  was copious th ro u g h o u t  th e  s p le e n .

The appearances  a^g g^kfrd  p o in te d  to  a h y p e r p l a s i a  

o f r e t i c u lu m  c e l l s  w i th  d i f f e r e n t i a t i o n  to  f i b r i l s  b o th  

a r g y r o p h i l  and c o l lag e n o u s  and w i th  a c o n s id e r a b le  p ro d u c t io n  

o f  u n in u c le a r  g ia n t  c e l l s .

C ase . 105 /5 9 . P .? .  Male. A e t. 61 y r s .

A dm itted :  2 0 :2 :3 9 .

D ied :  2 1 :3 :3 9 .

I n /
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I n  Ja n u a ry ,  1938, an e n la rg e d  g la n d ,  c o n s id e re d  to  

be t u b e r c u lo u s ,  was removed from th e  n e ck .  T h e r e a f t e r  he 

rem ain ed  w e l l  u n t i l  Ja n u a ry ,  1939 when en la rg em en t o f th e  

g la n d s  in  b o th  a x i l l a e ,  neck and g r o in s  o c c u r r e d .  On ad m iss

io n  t h e r e  was g e n e r a l i s e d  en la rgem ent of th e  s u p e r f i c i a l  

ly m p h a t ic  g lan d s  which were f i rm  and d i s c r e t e .  The l i v e r  

was s l i g h t l y  en la rg ed  and t h e r e  was a t e n d e r  mass in  the  e p ig 

a s t r iu m .  The b lood  showed some anaem ia bu t no o th e r  abnorm al

i t y .  A g la n d  was removed and i t s  appearance  r e g a rd e d  as t y p 

i c a l  o f lymphadenoma. His c o n d i t io n  d e t e r i o r a t e d  r a p i d l y  

and he d ie d  on 2 1 :3 :3 9 .

P o s t  Mortem. The body was e m a c ia te d .  There was g e n e r a l i s e d  

en la rg em en t o f th e  lymph g la n d s .  The -enlargem ent was moder

a t e  and th e  g lan d s  were in  th e  main d i s c r e t e .  The h e a r t  

showed brown a tro p h y .  The m e d ia s t in a l  g lands  were g r e a t l y  

e n la rg e d  and on th e  l e f t  s id e  a g row th  o f  w h i t i s h  t i s s u e  

was c o n n ec ted  t o  th e  b ro n c h ia l  g la n d s .  There was a l s o  g r e a t  

en la rg em en t of th e  p a r a - a o r t i c  g lan d s  w hich formed a mass th e  

s i z e  o f an orange around th e  c o e l ia c  a x is  and s u p e r io r  m e s e n te r ic  

a r t e r y ,  f ro m th is  mass a tu m o u rl ik e  en la rg em en t o f t h e  g la n d s  

e x te n d ed  downwards on e i t h e r  s id e  a lo n g  th e  common i l i a c  a r t e r 

i e s  where th e  enlargem ent g r a d u a l ly  d im in is h e d .

The l i v e r  (llOOg) showed some f a t t y  change and s c a t t e r e d  

th ro u g h o u t  i t  were numerous w h i te  a r e a s ,  some m in u te ,  some as

l a r g e /
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l a r g e  as  a p e a .  One nodule was as l a r g e  as a m a rb le .  The 

s p le e n  (4 0 0 g .)  was da rk  re d  in  c o lo u r  and was s tu d d e d  w i th  

w h i te  nodules, and s t r e a k s .  In  th e  lumbar v e r t e b r a e  t h e r e  

were numerous w h i t i s h  nod u les  bu t none co u ld  be d e t e c t e d  

i n  th e  dem ora l marrow.

H is to lo g y .  Lymphatic G land s . Some a re a s  were c e l l u l a r ,  

o t h e r s  r e l a t i v e l y  a c e l l u l a r .  There was g r e a t  overg row th  

o f  th e  r e t i c u lu m  c e l l s .  G ian t c e l l s .

C ase . 1 0 8 /5 9 .  P.W. Male A et. 44.

A dm itted :  2 5 :1 :3 9 .

D ied : 2 3 :3 :3 9 .

In  November he s u f f e r e d  from  a 1 c h i l l T w i th  p a in s  i n  

th e  back and down both  l e g s .  He began to  f e e l  weak and on 

e x a m in a t io n  was found to  have a low w h ite  c e l l  co u n t  (2000/cm m .)

On adm iss ion  th e  a x i l l a r y  g la n d s  were e n la rg e d  and the  

s p le e n  Yms r e a d i l y  p a lp a b le .  The w h ite  b lood  coun t rem ained  

low w i t h  a s l i g h t  in c r e a s e  of e o s in o p h i l s  a t  f i r s t .  D uring  

th e  p e r io d  i n  h o s p i t a l  t h e r e  was i r r e g u l a r  p y r e x ia  and 

s h o r t l y  b e fo re  d e a th  jau n d ice  ap p ea re d .  A g lan d  was removed 

and th e  appearances  su g g e s te d  a d ia g n o s is  of lymphadenoma.

P o s t  Mortem. The body was w e l l  n o u r ish e d  and s l i g h t l y  

j a u n d ic e d .  The a x i l l a r  g lands  were e n la r g e d .  The m e d i a s t i n a l  

g la n d s  were a ls o  m odera te ly  e n la rg e d  and d i s c r e t e .  The c u t  

s u r f a c e  of th e  g lands was u n ifo rm ly  w h i t e .

T he/



The l i v e r  (2000g .)  was p a le  brow nish  in  c o lo u r  and th ro u g h o u t  

i t s  su b s ta n c e  th e r e  were s c a t t e r e d  r e d d i s h  and a l s o  p a le  a r e a s .

The s p le e n  (700g .)  was r e d  and r a t h e r  s o f t ,  i t  p r e s e n te d  s e v e r a l  

i n f a r c t i o n s  and a ls o  d i f f u s e  w hite  a r e a s  o f  i n f i l t r a t i o n .

The fe m o ra l  bone marrow was r e d  th ro u g h o u t  th e  l e n g t h  o f  th e  b o n e . 

H i s to lo g y .  Lymphatic G land s . The norm al s t r u c t u r e  was 

e n t i r e l y  l o s t .  I t  was r e p la c e d  by a  f in e  p i n k i s h  r e t i c u lu m  

w hich  was f a i r l y  c e l l u l a r .  Most of th e  c e l l s  had th e  ap pea rance  

o f  r e t i c u l u m  c e l l s  bu t  t h e r e  were a few g i a n t  c e l l s ,  some 

u n i n u c l e a r  and some m u l t i n u e l e a r • A rg y ro p h i l  r e t i e u l i n  was

c o p io u s  and c o a r s e .

S im i la r  r e t i c u l a t e d  t i s s u e  w i th  s c a n ty  g i a n t  c e l l s  was 

d i f f u s e l y  s c a t t e r e d  th rou gho u t th e  l i v e r  and a l s o  composed th e  

w h ite  a re a s  i n  th e  s p le e n .

The upper two t h i r d s  o f  th e  fem o ra l  marrow was r e d  w i th  

g r e e n i s h  w h ite  g e la t in o u s  a r e a s .

The c e n t r a l  nervous system  was n o rm a l .

H i s to lo g y .  Lymphatic Glands* In  p la c e s  th e  same g la n d  showed 

a r e a s  a lm ost co m p le te ly  c o n v e r te d  t o  c e l l u l a r  f i b r o u s  t i s s u e  

w hereas  o th e r  a re a s  were v e ry  c e l l u l a r .  In  th e  c e l l u l a r  a r e a s  

t h e  r e t i c u l u m  c e l l s  were in c r e a s e d  in  number and p rom in en ce .

There  were many g i a n t  c e l l s ,  u s u a l l y  p r o f e c t i n g  i n t o  sm a l l  

sp a c e s  b u t  a p p a r e n t ly  f i x e d .  Some such c e l l s  were of v e ry  g r e a t  

s i z e .  The n u c le u s  o f  the  g i a n t  c e l l s  was u s u a l l y  s i n g l e  b u t  

o f t e n  g r e a t l y  co n v o lu ted .  I t  was d a rk e r  th a n  the  n u c le u s  of th e  

o r d i n a r y  r e t i c u lu m  c e l l  bu t c e l l s  w i th  n u c l e i  i n t e r m e d ia t e  i n  

t h e i r /



t h e i r  c h a r a c t e r i s t i c s  between the  r e t i c u lu m  c e l l  and  th e  g i a n t  

c e l l  were a l s o  to  be seen* A lthough  t h e r e  was a c o n s id e r a b le  

amount o f  a r g y r o p h i l  r e t i e u l i n  i t  was m ain ly  c o n f in e d  t o  th e  

c a p s u le  o f th e  g la n d  and was a lm ost c o m p le te ly  a b s e n t  i n  th e  

c e l l u l a r  a r e a s  even i n  the  f i b r o u s  p o r t i o n s  i t  was s c a n ty *

Bone marrow* In  p la c e s  t h e r e  was a c e l l u l a r  f i b r o u s  t i s s u e  

s i m i l a r  t o  t h a t  i n  th e  g la n d s  though  t h e r e  were a l s o  c e l l u l a r  

a re a s *  G ia n t  c e l l s  m a in ly  u n in u c l e a r  were f a i r l y  numerous* 

A rg y ro p h i l  r e t i c u lu m  was v e ry  s c a n ty .  Sp leen*  The c e n t r a l  p a r t s  

o f  t h e  M a lp ig h ian  b o d ie s  were c l e a r l y  d e m a rca te d  from  th e  pu lp*  

The lym phocy tes  of th e  M a lp ig h ian  b o d ie s  were l a r g e l y  r e p l a c e d  

by l a r g e r  c e l l s  of th e  r e t i c u l u m  ty p e  w i t h  some g i a n t  c e l l s *

At th e  p e r i p h e r y  the  t i s s u e  had become o f  a  c e l l u l a r  f i b r o u s  

ty pe  and p a s se d  g r a d u a l ly  i n t o  th e  pulp* A few g i a n t  c e l l s  

were p r e s e n t  a t  th e  edges of the  M a lp ig h ian  b o d ie s .  A r g y r o p h i l  

r e t i e u l i n  f i b r e s  were n o t  p rom inen t though  p ro to p la s m ic  f i b r e s  

were v e ry  numerous*

The w h i t i s h  n o d u le s  in  t h e  l i v e r  w ere  p e r i p o r t a l  i n  

s i t u a t i o n  and were composed o f  th e  same two ty p e s  o f  t i s s u e  as 

th e  lym ph a tic  g la n d s  v iz*  c e l l u l a r  and f ib r o u s *

Case 446/57  -  J .C . M ale. Aet* 46 y r s .  Hammerman*

Admitted: 7 .1 0 * 3 7 .

D ied : 2 8 :1 1 :3 7 .

In  A p r i l ,  1937, he began  t o  s u f f e r  from  n a u s e a  and

v omi t  in g  • By/



By J u n e ,  1937 , he was c o n sc io u s  o f  f a i l i n g  a p p e t i t e  and  had 

s u f f e r e d  a c o n s id e r a b le  l o s s  o f w e i g h t .

On a d m iss io n  he was e x tre m e ly  i l l  w i t h  e n la rg e m e n t  o f  

th e  ly m p h a tic  g la n d s  o f  a x i l l a e  neck  and g r o in s  and a mass c o u ld  

a l s o  be f e l t  i n  th e  l e f t  i l i a c  r e g i o n .  The l i v e r  and s p l e e n  

were e n l a r g e d .

He a l s o  s u f f e r e d  from  s i l i c o s i s .

On 1 6 th  O c to b e r ,  1937, a g la n d  was removed from  th e  

g r o in  and th e  c o n d i t i o n  was d ia g n o s e d  as lymphadenoma. He 

th e n  r e c e i v e d  s i x  e x p o su re s  to  deep  X r a y s .  H is c o n d i t i o n  

d e t e r i o r a t e d  and s h o r t l y  b e fo re  d e a th  he became j a u n d ic e d .

P o s t  Mortem.  The body was e m a c ia te d  and j a u n d ic e d .  The 

h e a r t  showed brown a tro p h y  and th e  lu n g s  were a f f e c t e d  by 

s i l i c o s i s  b u t  t h e r e  was no e v id e n ce  of t u b e r c u l o s i s .

The c e r v i c a l ,  a x i l l a r y  and m e s e n te r ic  g la n d s  were 

e n la r g e d  and d i s c r e t e .  The l i v e r  (2 5 0 0 g .)  was e n l a r g e d ,  d a rk  

r e d  in  c o lo u r  and p r e s e n te d  a r e a s  o f  i n f i l t r a t i o n  w i t h  w h i t i s h  

t i s s u e .  The g lan d s  i n  th e  p o r t a  h e p a t i s  were much e n l a r g e d .

The s p le e n  (7 0 0 g .)  was f i r m  w i t h  numerous sm a l l  

s c a t t e r e d  w h i te  n o d u le s .  The ly m p h a tic  g la n d s  a ro und  th e  head  

o f  th e  p a n c re a s  were much e n la rg e d  and formed a m a t te d  m ass.

The k id n ey s  ap p ea red  n o rm a l .

The v e r t e b r a l  bone marrow showed numerous a re a s  o f 

w h i t i s h  i n f i l t r a t i o n ,  th e  upper t w o - t h i r d s ' o f  t h e  fe m o ra l  

marrow was r e d  w i th  g r e e n i s h  w h ite  g e l a t i n o u s  a r e a s .

T h e /



The c e n t r a l  ne rv o u s  sys tem  was n o rm a l .

H i s t o l o g y .  Lymphatic g la n d s .  I n  p la c e s  th e  same g la n d  showed 

a r e a s  a lm o s t  c o m p le te ly  c o n v e r te d  to  c e l l u l a r  f i b r o u s  t i s s u e ,  

w hereas  o th e r  a r e a s  were c e l l u l a r .  I n  th e  c e l l u l a r  a r e a s  th e  

b a s i c  r e t i c u lu m  c e l l s  were i n c r e a s e d  i n  number and p ro m in en ce .  

T here  were numerous g i a n t  c e l l s  u s u a l l y  f i x e d  b u t  p r o j e c t i n g  

i n t o  s p a c e s .  Some such c e l l s  were o f  g r e a t  s i z e .  The n u c le u s  

o f  t h e  g i a n t  c e l l  was u s u a l l y  s i n g l e  b u t  o f t e n  g r e a t l y  

c o n v o lu te d .  I t  was d a r k e r  th a n  th e  n u c le u s  o f  th e  o r d in a r y  

r e t i c u l u m  c e l l ,  b u t  c e l l s  w i th  n u c l e i  i n t e r m e d i a t e  i n  t h e i r  

c h a r a c t e r i s t i c s  betw een th e  r e t i c u lu m  c e l l  and th e  g i a n t  c e l l  

were a l s o  to  be s e e n .  A rg y ro p h i l  r e t i e u l i n  was f a i r l y  co p io u s  

i n  th e  c e l l u l a r  p a r t  o f  th e  g la n d  where i t  form ed a honeycomb.

In  th e  f i b r o u s  p o r t io n s  i t  was i n  v e ry  s m a l l  amount.

Bone marrow. _In p la c e s  t h e r e  was c e l l u l a r  f i b r o u s  t i s s u e  

s i m i l a r  t o  t h a t  i n  th e  ly m p h a tic  g l a n d s ,  t h e r e  w ere a l s o  

f a i r l y  numerous g i a n t  c e l l s  m ain ly  w i th  a s i n g l e  n u c l e u s .  

A rg y ro p h i l  f i b r i l s  were s c a n t y .

S p le e n .  The c e n t r a l  p a r t s  o f  th e  M a lp ig h ian  b o d ie s  w ere  c l e a r l y  

dem arca ted  from  th e  p u lp .  The lym phocy tes  o f  t h e  M a lp ig h ia n  

b o d ie s  were l a r g e l y  r e p la c e d  by l a r g e r  c e l l s  o f  r e t i c u l u m  ty p e  

w i th  some g i a n t  c e l l s .  At th e  p e r i p h e r y  th e  t i s s u e  had become 

o f  c e l l u l a r  f i b r o u s  ty p e  and merged g r a d u a l l y  w i th  th e  p u lp .

The l i v e r  c o n ta in e d  numerous n o d u le s ,  p e r i p o r t a l  i n  s i t u a t i o n ,  

p a r t l y  c e l l u l a r  and p a r t l y  f i b r o u s .



Case 169+ M ale. A e t .  27 y r s .  G - la s s c u t te r  •

A d m itted :  11: 3 :38*

D ied : 11: 5:38*

F o r  a y e a r  p r i o r  to  a d m iss io n  lie com plained  of 

i n d i g e s t i o n  w i th  p a in  o c c u r r in g  a lm o s t a t  once a f t e r  fo o d .  

H is g e n e r a l  c o n d i t i o n  g r a d u a l ly  d e t e r i o r a t e d  and s h o r t l y  

h e fo re  a d m iss io n  th e  g la n d s  of th e  n eck  commenced to  s w e l l .

On ad m iss io n  he was p a le  v/eak and e m a c ia te d  and 

th e  g la n d s  of th e  neck  were g e n e r a l l y  e n l a r g e d .  The l i v e r  

and s p le e n  were a l s o  e n la r g e d .  D u rin g  th e  n e x t  two 

months h i s  c o n d i t i o n  r a p i d l y  d e t e r i o r a t e d  and  he r a n  an 

i r r e g u l a r  f e v e r  up t o  102°F . T here  was a p r o f e s s i v e  

an aem ia .

B lo o d ,  1 1 :3 :3 8 .  R .B .C . 4 .9 6  m i l .  Hb. 70 .

1 0 :5 :3 8 .  R .B.C. 2 .0 7  m i l .  Hb. 30 .

P o s t  Mortem#

The body was g r e a t l y  e m a c ia te d  and t h e r e  were a 

few p e t e c h i a l  s p o ts  on th e  t r u n k .  T here  was g e n e r a l  e n la r g e  

ment o f /



o f . t h e  ly m p h a t ic  g lan d s  b o th  s u p e r f i c i a l  and d e e p ,  th o s e  of 

th e  m ed ias tin u m  b e in g  e s p e c i a l l y  l a r g e .  L i v e r .  1950g. was 

c o n g e s te d  b u t  p r e s e n te d  no o the  obv ious  a b n o r m a l i t y .  The 

s p l e e n ,  900g . was g r o s s ly  e n la r g e d  and p r e s e n te d  s e v e r a l  a r e a s  

o f  w h i t i s h  t i s s u e .  The l e f t  k id n e y  a l s o  showed a no d u le  o f  w h i te  

t i s s u e  a t  i t s  lower p o l e .  The bone marrow o f  th e  v e r t e b r a e  was 

i n f i l t r a t e d  by a w h i t i s h  t i s s u e ,  t h a t  o f  th e  fem ur was y e l lo w  

and g e l a t i n o u s  w i th  a few a r e a s  o f  w h i te  t i s s u e .

Case 15950 -  J .C . M ale . A e t .  37 y r s .

A d m itted :  13: 8 :3 5 .

D ied :  25: 9 :3 5 .

T h is  p a t i e n t  was i n  good h e a l t h  u n t i l  J u l y ,  1932 , when 

he n o te d  s w e l l in g  of the  c e r v i c a l  g l a n d s .  One g la n d  was removed 

and examined bu t the  r e s u l t  i s  unknown. F o l lo w in g  t h i s  b io p s y  

a l l  th e  c e r v i c a l  g la n d s  were removed as f a r  as  p o s s i b l e .  

T h e r e a f t e r  he rem ained  a t  work t i l l  M arch, 1935, when he became 

d e b i l i t a t e d  and e n la rg em en t of th e  g la n d s  of th e  l e f t  s id e  o f  

th e  neck  was n o t i c e d .  F o llo w in g  b io p s y  a d i a g n o s i s  of 

lymphadenoma was made. He d e v e lo p e d  a cough w i th  s l i g h t
f

haemoptys i s  •

On a d m iss io n  t o  h o s p i t a l ,  he was p a le  and t h i n ,  t h e r e  

was s l i g h t  i c t e r u s  and the  c e r v i c a l ,  a x i l l a r y  and m e d i a s t i n a l  

g la n d s  were e n la r g e d .  The l i v e r  and s p le e n  were a l s o  e n l a r g e d .  

W hile  i n  h o s p i t a l  th e r e  was p y r e x i a  up t o  102°F . and h i s  

c o n d i t i o n  r a p i d l y  d e t e r i o r a t e d .

B lo o d /



Blood C o u n t .  1 3 :8 :3 5 .  R .B.C. 4 m i l .  Hb. 60$ W.B.C. 20,000/cmrn.

w i th  polymorphon c l e a r s  p r e d o m in a t in g .

2 8 :8 :3 5 .  R .B .C . 2 '7 5  m i l .  H5.

P o s t  Mortem.  The body was m o d e ra te ly  n o u r i s h e d  and t h e r e  was 

s l i g h t  oedema o f  arms and l e g s .  G e n e r a l i s e d  g l a n d u l a r  

e n la rg e m e n t  was p r e s e n t .  The m e d i a s t i n a l  g la n d s  were 

p a r t i c u l a r l y  in v o lv e d  on th e  r i g h t  s i d e ,  whence w h ite  tu m o u r - l ik e  

t i s s u e  e x te n d ed  i n t o  th e  h ilu m  o f t h e  l u n g .  The abdom inal 

g la n d s  were much e n la rg e d  e s p e c i a l l y  t h e  p a r a - a o r t i c  g ro u p .  On 

s e c t i o n  th e  g la n d s  were w h ite  and f i r m .

The l i v e r  (21 00g .)  showed d i f f u s e  i n f i l t r a t i o n  w i t h  s m a l l  w h i te  

n o d u l e s •

The s p le e n  (2 0 0 g .)  was f i rm  and p r e s e n te d  num erous w h i te  a r e a s .  

The k id n ey s  w hich  were of norm al s i z e  showed a few a r e a s  of w h i te  

i n f i l t r a t i o n  i n  t h e i r  c o r t i c e s .

H i s to lo g y .  Lymphatic G la n d s .  The n o rm al a r c h i t e c t u r e  was

c o m p le te ly  d e s t r o y e d  and ex ce p t  f o r  a n a rro w  r im  o f  lym phocy tes

a t  some p o r t io n s  o f  th e  p e r i p h e r y ,  th e s e  c e l l s  were s c a n t y .

There was an u n d e r ly in g  n e tw ork  o f  p i n k i s h  f i b r e s  e x te n d in g

frbm  th e  c e l l  b o d ie s .  The c e l l s  w ere o f  th e  r e t i c u l u m  ty p e

w i th  l a r g e  p a le  n u c le u s  i n  w h ich  t h e r e  was a s i n g l e  n u c le o lu s

w i th  s c a n ty  c h ro m a tin  a r ra n g e d  i n  a  few r a d i a l  s t r a n d s .  There

was a d e f i n i t e  n u c l e a r  r im .  The b ra n c h in g  p r o c e s s e s  o f  th e s e

c e l l s  gave th e  t i s s u e  a honeycomb a p p e a ra n c e .  Here and t h e r e
*

w e r e /



were l a r g e r  c e l l s  w hich g e n e r a l l y  b u lg ed  ou t i n t o  a sm a ll  

s p a c e ;  th e  n u c le u s  of th e s e  l a r g e r  c e l l s  was f r e q u e n t l y  

l o b u la t e d  b u t  r e t a i n e d  th e  same c h ro m a tin  p a t t e r n  a s  th e  

s m a l le r  more numerous c e l l s .  R a re ly  t h e r e  w ere  two n u c l e i .  

I n  th e  d e e p e r  p a r t s  o f  th e  g la n d s  th e  t i s s u e  was l e s s  

c e l l u l a r  and many o f  the  c e l l s  te n d e d  to  be o f  t h e  f i b r o 

b l a s t i c  t y p e .  F i n a l l y  i n  some a r e a s  i t  c o n s i s t e d  o f  a 

f i b r i l l a t e d  e o s in o p h i l  m a t r ix  w i t h  s c a t t e r e d  e lo n g a te d  

n u c le i*  In  th e  c e l l u l a r  a r e a s  t h e r e  was a l a r g e  amount o f  

a r g y r o p h i l  r e t i e u l i n  a r ra n g e d  in  a honeycomb f a s h i o n  and 

i n  c l o s e  r e l a t i o n s h i p  to  th e  c e l l s .  I n  th e  more f i b r o u s  

a r e a s  r e t i e u l i n  was s c a n ty .

S im i la r  c e l l u l a r  t i s s u e  was p r e s e n t  a round  th e  

p o r t a l  t r a c t s  o f  the  l i v e r  and a l s o  i n  th e  M a lp ig h ian  b o d ie s  

o f  th e  s p le e n  b u t  i n  th e s e  s i t u a t i o n s  few er g i a n t  c e l l s  were 

t o  be s e e n .  Many of th e  M a lp ig h ian  b o d ie s  were c o m p le te ly  

f i b r o s e d .  The p u lp  was v e ry  c e l l u l a r ,  th e  s in u s  e n d o t h e l i a l  

c e l l s  b e in g  much sw o lle n  bu t few b e in g  f r e e  i n  th e  s i n u s e s .  

There  was c o n s id e r a b le  ev id e n ce  o f  e r y th r o p h a g o c y to s i s  

p a r t i c u l a r l y  a round th e  f i b r o s e d  M a lp ig h ian  b o d ie s  where 

t h e r e  were some l a r g e  c e l l s  s t u f f e d  w i t h  brown p ig m e n t .

Case 944/58 -  M rs. G.  Gland removed a t  b io p s y .

H is to lo g y .  The f o l l i c u l a r  a rrang em en t was c o m p le te ly  l o s t .  

The t i s s u e  was composed l a r g e l y  o f  e n la r g e d  r e t i c u l u m  c e l l s .  

T he /



The c e l l s  were m ain ly  o f  m odera te  s i z e  and had  a s i n g l e  n u c le u s  

b u t  t h e r e  was a c o n s id e r a b le  number o f  g i a n t  c e l l s  a l s o  u s u a l l y  

u n i n u c l e a r ,  some ly in g  f r e e  in  sp a c e s  i n  t h e  t i s s u e  and some 

a p p a r e n t l y  f i x e d .  T h e ir  n u c l e o l i  had u s u a l l y  a s i n g l e  

p ro m inen t n u c l e o lu s .  The s m a l le r  c e l l s  had  r e l a t i v e l y  c o p io u s  

p ro to p la s m  w hich  was drawn o u t  i n t o  r a t h e r  c o a r s e  p r o c e s s e s  w hich  

u n i t e d  w i th  th o se  o f  n e ig h b o u r in g  c e l l s  t o  forman e o s i n o p h i l i c  

g roundw ork . A rg y ro p h i l  r e t i c u l u m  was co p io us  and was a r r a n g e d  

i n  a  honeycomb f a s h i o n .  The l a r g e  c e l l s  a p p e a r in g  t o  be p e rc h e d  

on th e  f i b r i l s .

Case 1242/59 -  M.McK. M ale. A e t .  26 y r s .  G land removed a t  

b io p s y .

The g la n d  showed a g r e a t  o v e rg ro w th  o f  r e t i c u l u m  c e l l s  

th ro u g h o u t  i t s  s u b s ta n c e .  In  the  s i n u s e s  t h e r e  were a l s o  

numerous b ra n c h in g  c e l l s  o f r e t i c u lu m  ty p e  and th e  s in u s  

e n d o t h e l i a l  c e l l s  were a l s o  s w o l le n .  G ia n t  c e l l s  were f a i r l y

numerous and were m a in ly  u n i n u c l e a r .  T h e i r  n u c le u s  was round

or in d e n te d  and had a d i s t a n t  d a rk  r im .  I n  th e  sw o lle n  

e n d o t h e l i a l  c e l l s  th e  n u c l e i  a p p ea red  t o  become d a r k e r  as the  

c e l l s  e n la rg e d  and th e  n u c le a r  c h ro m a tin  became c o a r s e r .  Some 

of th e  r e t i c u lu m  c e l l s  i n  th e  s in u s e s  were f r e e .  The g e n e r a l  

p i c t u r e  resem b led  to  some e x t e n t  t h a t  s e e n  in  c a se  16512, 

m onocytic  leukaem ia  b u t  a r g y r o p h i l  r e t i c u l i n  f i b r i l s  were 

numerous t h o i # i l e s s  so th a n  i s  u s u a l  in  t y p i c a l  lymphadenoma.
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Case  5 4 /5 7  -  C.G-# Lymphatic g la n d  removed a t  b io psy #

There was g r e a t  o ve rg row th  o f  r e t i c u l u m  c e l l s  w i th  

t y p i c a l  p a le  n u c le i#  Some of t h e s e  c e l l s  were o f  g r e a t  s i z e  

a l th o u g h  p o s s e s s in g  on ly  a s i n g l e  n u c l e u s .  In  a  few i n s t a n c e s  

th e s e  l a r g e  c e l l s  were u n d e rg o in g  m i t o t i c  d i v i s io n #  In  th e  

s i n u s e s  th e  e n d o t h e l i a l  c e l l s  were sw o lle n  and b ra n c h in g  c e l l s  

o f  r e t i c u l u m  ty p e  were a l s o  p r e s e n t  t r a v e r s i n g  th e  s in u s e s #

A number o f  th e  c e l l s  were f r e e  i n  th e  s i n u s e s .  A r g y r o p h i l  

r e t i c u l i n  f i b r i l s  were numerous fo rm ing  a honeycomb#

Case 477 /57  -  A,A. Male. Aet# 32 y rs#  C oal c a r t e r #

A dm itted :  2 7 :1 0 :3 7 .

D ied : 1 8 :1 2 :3 7 .

In  A u g u s t ,  1937, he began t o  com pla in  o f  t i g h t n e s s  i n  

th e  c h e s t  and g e n e r a l  weakness*

On a d m iss io n  he was anaemic and th e  s p le e n  was s l i g h t l y  

e n la rg e d #

Blood co u n t show ed:- R.B.C# 3*02 m il#  Hb# 64$. W.B.C# 

8600/cmm# w i th  lym phocytes 42 5$. H is c o n d i t i o n  r a p i d l y  

d e t e r i o r a t e d  and on 1 7 :1 2 :3 7  th e  b lo o d  coun t was R .B .C . l ' l  m il#  

Hb. 25$. W.B.C. 10,200/cmm.

P o s t  Mortem. The l i v e r  (2 2 5 0 g .)  was p a le  and showed a f i n e  

d i f f u s e  i n f i l t r a t i o n  w i th  w h i t i s h  t i s s u e #

The s p le e n  (1500g .)  was g r o s s l y  e n l a r g e d ,  p i n k i s h  i n  c o lo u r  and 

numerous sm a ll  w h ite  a r e a s  were s c a t t e r e d  th ro u g h  i t s  s u b s ta n c e #  

T h e /



The k id n e y s  were p a le  and t h e r e  were s c a t t e r e d  a r e a s  o f  w h i te  

i n f i l t r a t i o n  i n  th e  c o r t i c o - m e d u l l a r y  z o n e .

The fe m o ra l  bone marrow was o f  a p i n k i s h  c o lo u r  th ro u g h o u t  the  

l e n g t h  o f  th e  bone .

H i s t o l o g y .  Lymphatic G land s . The c o r t i c a l  lym phocy tes  were 

s t i l l  a r r a n g e d  t o  some e x te n t  in  f o l l i c l e s .  Among them were 

l a r g e r  c e l l s  w i th  p a le  n u c l e i  som etim es w i th  a n u c l e o l u s .  These 

c e l l s  were f r e e ,  rounded and t h e i r  n u c le u s  was l a r g e  i n  

p r o p o r t io n  t o  t h e i r  t o t a l  s i z e .  The e n d o t h e l i a l  c e l l s  o f  th e  

ly m p h a tic  s i n u s e s  were sw o lle n  and a few a c t i v e l y  p h a g o c y t ic  

l a r g e  c e l l s  were f r e e  i n  t h e  s i n u s e s .

S p le e n .  The M alp igh ian  b o d ie s  were i n d i s t i n c t  and p r e s e n t e d  a 

f i n e  e o s i n o p h i l i c  f i b r i l l a r y  n e tw ork  i n  w hich  were enmeshed 

lym phocytes  and l a r g e r  r e t i c u l u m  c e l l s .  The p u lp  s in u s e s  were 

o u t l i n e d  by s i m i l a r  f i n e ?f i b r i l l a r y  i n t e r s i n u s o i d a l  t i s s u e ^ w e re  

in c r e a s e d  i n  number and were p ro m in e n t .  The s in u s  e n d o t h e l i a l  

c e l l s  were a ls o  sw o lle n .  There was v e ry  l i t t l e  e v id e n c e  of 

e r y t h r o p h a g o c y t o s i s • In  p la c e s  a r e a s  o f  the  p u lp  were f i b r o s e d .  

L iv e r*  There was c o n s id e r a b le  i n f i l t r a t i o n  w i t h  a c e l l u l a r  

t i s s u e  composed o f  lym phocytes and r e t i c u l u m  c e l l s .

The k id n ey s  were g r o s s l y  i n f i l t r a t e d  by a s i m i l a r  t i s s u e .

Case 16002 -  J.M. M ale. A e t .  44 y r s .  C l e r k .

A dm itted :  13: 6 :3 5 .

D ied : 6 :1 1 :3 5 .

For s i x  months p r i o r  t o  a d m iss io n  t h e r e  had  been  

e n la r g e m e n t /



e n la rg e m e n t  o f  the  ly m p h a tic  g la n d s  of th e  neck  and g ro in *  The 

e n la rg e m e n t  was p a in l e s s  and s lo w ly  p r o g r e s s iv e *  D uring  h i s  

s t a y  in  h o s p i t a l  e n la rg em en t o f  th e  l i v e r  and s p l e e n  was n o ted *  

B iopsy  o f  a c e r v i c a l  g lan d  r e v e a l e d  a d i f f u s e  h y p e r p l a s i a  o f  th e  

lym phoid t i s s u e *  The h y p e r p l a s t i c  c e l l s  were in v a d in g  th e  

c a p s u le  and th e  appea ran ces  were r e g a r d e d  a s  s u g g e s t iv e  o f  

leukaem ia*  His c o n d i t io n  g r a d u a l l y  d e t e r i o r a t e d  w i th  o c c a s io n a l  

p e r io d s  o f  a p p a re n t  improvement and d e a th  o c c u r re d  on 6 :1 1 :3 5 *

The b lood  showed u n u su a l  changes v i z : -

R .B .C . Hb. W.B.C. N .P . E . B. L .L . S .L . L
10 f 6:35* 4 5 83/o 7000 4:5% 25% 1 5% 11 6% 17# 0
17 :6 :35 * 48 28 1 16 2 6

1 : 7 :3 5 . 49 5 23 5 12 0 15
1 2 :7 :3 5 . 48 20 1 16 2 5 12

2 : 8 :3 5 . 60 13 2 17 1 7
8 :8 :3 5 * 50 28 5 8 3 5 10

15 :8 :35* 4 02 72 6800 43 36 5 15 5 2 3
2 2 :8 :3 5 . 4 06 66 6600 45 10 5 29 5 5 10

3 : 9 : 3 5 . 45 4 1 35 0 15
3 :1 0 :3 5 . 2 97 56 2400 33 6® 0 17 16 27

P o s t  Mortem* The body was c o n s id e r a b ly  em ac ia ted*  The l i v e r  

was e n la rg e d  w eigh ing  2500g* and was p a le  w i th  sm a ll  w h i t i s h  

n o d u le s  s c a t t e r e d  th ro u g h o u t  i t s  su b s ta n c e *  The s p l e e n  (5 2 0 g .)  

was d a rk  w i th  v e ry  numerous f i n e  s c a t t e r e d  w h i te  a re a s *  There 

was g e n e r a l i s e d  e n la rg em en t  o f  the  ly m p h a t ic  g la n d s  e s p e c i a l l y  

th e  m e d i a s t i n a l ,  b r o n c h ia l  and r e t r o - p e r i t o n e a l  g roups*  The 

b o n e /
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bone marrow of th e  v e r t e b r a e  and r i b s  showed numerous w h i t i s h  

p a tc h e s  o f  i n f i l t r a t i o n .

H i s t o l o g y .  Lymphatic G la n d s .  The n o rm al s t r u c t u r e  was 

o b s c u re d .  T here  was a coa r s e  e o s in o p h i l  groundwork a r r a n g e d  

i n  a s e r i e s  o f  i n t e r l a c i n g  f i b r e s .  R e tic u lu m  c e l l s  were 

numerous and lym phocytes were a l s o  p r e s e n t  i n  c o n s id e r a b le  

num bers . The r e t i c u lu m  c e l l s  were p r e s e n t  i n  th e  s u b s ta n c e  

o f  th e  g la n d  and many s i m i l a r  c e l l s  were f r e e  i n  t h e  s i n u s e s .

In  th e  s in u s e  th e  c e l l s  were ro un d  o r  o v a l  w i th  a  ro un d  

r e l a t i v e l y  l a r g e  n u c le u s  u s u a l l y  p o s s e s s in g  a s i n g l e  n u c l e o l u s .  

The c h ro m a tin  was f a i r l y  f i n e .  A no ther  ty p e  o f  l a r g e  c e l l  

namely l a r g e  phago cy tes  w i th  e o s i n o p h i l i c  p ro to p la sm  were a l s o  

p r e s e n t  f r e e  i n  the  s i n u s e s .  A r g y ro p h i l  r e t i c u l i n  v a r i e d  from  

p la c e  to  p la c e  i n  some a r e a s  b e in g  f i n e  and s c a n ty  and i n  o t h e r s  

r e l a t i v e l y  c o p io u s .  I t s  a rrangem en t however was n o t  

c h a r a c t e r i s t i c •

L iv e r .  A t y p i c a l  w h ite  nodu le  was found t o  be s h a r p l y  d e m a rc a te d  

from  the  l i v e r  c e l l s .  I t  was composed o f  r a t h e r  s c a n ty  r e t i c u l u m  

c e l l s  w i th  t y p i c a l  v e s i c u l a r  n u c le u s  s i m i l a r  t o  t h o s e  se e n  i n  th e  

t r a b e c u l a e  o f  th e  lymph g la n d s  and more numerous ro u n d ed  c e l l s  o f 

th e  ty p e  met w i th  f r e e  i n  th e  s in u s e s  o f  th e  thd lym ph g l a n d s .  

There was a l s o  a groundwork o f  p a l i s h  p in k  f i b r e s .  In  t h e  n o d u le  

th e  l i v e r  c e l l s  had d i s a p p e a r e d  b u t  th e  b i l e  d u c t s  p e r s i s t e d .  

S p le e n .  The M alp igh ian  b o d ie s  w ere  n o t  c l e a r l y  d e f i n e d  and were 

c o m p a ra t iv e ly  © c e l l u l a r .  The c e l l s  w ere lym phocy tes and re ticu lum  

c e l l s .  I n /
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In  th e  p u lp  th e  s in u s  e n d o t h e l i a l  e e l l s  were s w o l l e n .

The h a e m a to lo g ic a l  f in d in g s  in  t h i s  c a s e  su g g e s te d  t h a t  

l a r g e  m onocytes were b e in g  p roduced  i n  c o n s id e r a b le  num bers th o u g h  

n o t  so  f r e e l y  as  in  t y p i c a l  m onocytic  le u k a e m ia .  The 

h i s t o l o g i c a l  p i c t u r e  a l s o  p o in te d  t o  th e  p r o d u c t io n  o f  c e l l s  

c l o s e l y  re s e m b l in g  monocytes p a r t i c u l a r l y  i n  t h e  ly m p h a t ic  

g la n d s  th o u g h  t o  some e x te n t  a l s o  i n  t h e  s p l e e n .  At th e  same 

t im e  t h e r e  was a good d e a l  o f  f i b r e  p r o d u c t io n .  A nother c u r io u s  

f e a t u r e  was th e  e o s i n o p h i l i a  met w i t h  in  th e  e a r l i e r  s t a g e s  o f  

th e  c a s e .  The whole p i c t u r e  in d eed  b e a r s  some re sem b lan ce  to  

m onocytic  leuk aem ia  and some t o  1 lymphadenoma1 and th e  g e n e r a l  

c o n c lu s io n  i s  t h a t  th e  fun dam en ta l  p ro c e s s  was a r e t i c u l u m  c e l l  

h y p e r p l a s i a  w i th  d i f f e r e n t i a t i o n  i n  two i f  n o t  t h r e e  d i r e c t i o n s  

namely t o  m onocytes , t o  f i b r e s  and to  l a r g e  p h a g o c y te s .

Case 308/54 -  McL. M ale. A e t .  18 y r s .  Lym phatic g la n d  

removed a t  b io p s y .

The g la n d  w hich  was from  th e  g r o in  had been  e n l a r g i n g  

p a i n l e s s l y  f o r  two y e a r s .

The g la n d  was c e l l u l a r  t h e  no rm al s t r u c t u r e  b e in g  

c o m p le te ly  o b sc u re d .  A few f o c i  o f  lym phocy tes  p e r s i s t e d  

su r ro u n d ed  by p r o l i f e r a t i n g  r e t i c u l u m  c e l l s .  Even i n  th e  

lym phocy tic  f o c i  t h e r e  were some l a r g e  c e l l s  w i t h  n u c l e i  o f  

r e t i c u l u m  ty p e  and w i th  f a i r l y  c o p io u s  p ro to p la s m  w h ich  was 

drawn out i n t o  p ro c e s s e s  g iv in g  t h e  c e l l s  a s t e l l a t e  a p p e a ra n c e .  

The s in u s  e n d o t h e l i a l  c e l l s  were sw o lle n  and many c e l l s  o f  t h i s  

t y p e /



ty p e  were f r e e  i n  the  s in u se s*  R e t i e u l i n  f i b r i l s  w ere  n o t  

num erous.

Comment# T h is  g lan d  re sem b les  i n  some r e s p e c t s  nos* C.G-* and 

M.McK# in  t h a t  t h e r e  was c o n s id e r a b le  h y p e r p l a s i a  o f t h e  s i n u s  

e n d o t h e l i a l  c e l l s *  The whole p ro c e s s  however r e p r e s e n t s  a 

h y p e r p l a s i a  of r e t i c u l u m  c e l l s *  G-iant c e l l s  were a b s e n t  and 

l i t t l e  or no d i f f e r e n t i a t i o n  had a s  y e t  o ccu rred *  The e x a c t

n a tu r e  o f  th e  p ro c e s s  i s  n o t  c le a r *  I t  s t r o n g l y  s u g g e s t s

however th e  e a r l y  s t a g e s  of a r e t i c u l o s i s  o f  th e  lymphadenoma 

t y p e .

C a s e  1 3 1 9 / 1 3 8  -  W.G. M ale. A e t .  1 8  y r s .  L y m p h a t ic  G la n d

removed a t  b iopsy#

The norm al s t r u c t u r e  of th e  g la n d  was l a r g e l y  d e s t r o y e d

b u t  a few c o r t i c a l  f o l l i c l e s  p e r s i s t e d *  The g la n d  was v e ry

c e l l u l a r ,  th e  p redom inant c e l l  b e in g  o f  th e  r e t i c u l u m  ty p e  w i t h  

t y p i c a l  p a le  n u c le u s  and s i n g l e  n u c le o lu s *  In  some a r e a s  t h e r e  

were v e ry  l a r g e  c e l l s  w i th  a s i n g l e  n u c le u s  a l s o  of r e t i c u l u m  

ty p e#  A rg y ro p h i l  f i b r i l s  were p r e s e n t  b u t  were n o t  so p ro m in e n t  

a s  i s  u s u a l  in  lymphadenoma*
I.,.-"

Case 2005/58 -  Wm# M# Lymphatic g la n d  removed a t  au to p sy *

The norm al s t r u c t u r e  p e r s i s t e d  t o  some e x te n t*  There  was however

g r e a t  overgrow th  o f  r e t i c u l u m  c e l l s ,  w h ich  were in v a d in g  th e
L

lymphoid f o l l i c l e s  and r e p l a c i n g  th e  ly m p h o c y te s .  A few g i a n t  

c e l l s  were t o  be se e n .  A rg y ro p h i l  r e t i e u l i n  f i b r i l s  were 

i n c r e a s e d  among the  r e t i c u lu m  c e l l s  b u t  were a b s e n t  among th e  

lym phocytes#



3 2 .

Case 6 / 1 0 . Lymphatic Gland removed a t  b io p s y .

The g la n d  was c e l l u l a r  and th e  p r o l i f e r a t i v e  p ro c e s s  was a t  a  

r e l a t i v e l y  e a r l y  s t a g e .  The b a s ic  t i s s u e  c o n s i s t e d  o f  r e t i c u l u m  

c e l l s .  G ia n t  c e l l s  b o th  u n in u c le a r  and m u l t i n u c l e a r  were how

e v e r  num erous. Lymphocytes p e r s i s t e d  i n  s c a t t e r e d  f o c i  and 

e o s i n o p h i l  l e u c o c y te s  were a l s o  p ro m in e n t .  A r g y r o p h i l  r e t i e u l i n  

was f a i r l y  cop ious  among th e  r e t i c u l u m  c e l l s  b u t  as u s u a l  was 

a b s e n t  among th e  lym phocytes* I n  p la c e s  h y p e r p l a s t i c  r e t i c u l u m  

c e l l s  c o u ld  be seen  in v a d in g  lym p hocy tic  a r e a s .

Case 1 9 6 /5 8 .  Lymphatic Gland removed a t  b io p sy *

There  was g r e a t  in c r e a s e  of the  b a s i c  r e t i c u l u m  c e l l s  w i th  some 

g i a n t  c e l l  f o r m a t io n ,  t h e  g i a n t  c e l l s  b e in g  g e n e r a l l y  u n in u c le a r *  

Lymphocytes were num erous. C o n s id e ra b le  numbers o f  e o s i n o p h i l  

c e l l s  were s c a t t e r e d  th ro u g h o u t  th e  t i s s u e  b u t  w ere n o t  to  be seen  

in s i d e  th e  b lood  v e s s e l s .  A g y ro p h il  r e t i e u l i n  was c o p io u s  i n  

am ount. Some o f th e  g i a n t  c e l l s  were e x t r e m e ly  l a r g e  and 

re sem b led  m eg ak ary o cy te s .

Case 1715* Lymphatic Gland removed a t  b io p sy *

The norm al s t r u c t u r e  o f  th e  g la n d  was d e s t ro y e d *  There  was a b as  i s  

o f  r e t i c u lu m  c e l l s  and g i a n t  c e l l s  were num erous . Some had  o n ly  

one n u c le u s  some two or even  t h r e e .  The n u c le u s  was o f  t h e  p a le  

ty p e  w i th  r a t h e r  s c a n ty  c h ro m a tin  and w i t h  a  n u c l e o l u s .  These 

g i a n t  c e l l s  appeared  t o  be d e r iv e d  from  th e  s w o lle n  e n d o t h e l i a l  

c e l l s  of th e  lym ph a tic  s i n u s e s .  They were u s u a l l y  f i x e d  to th e

w a l l /
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w a l l  o f  th e  space  In  w hich  th e y  w ere  l y in g  h u t  sometime t h e y  

ap p ea re d  t o  he f r e e .  E o s in o p h i l  p o ly m o rp h o n u c lea r  l e u c o c y te s  

were f a i r l y  num erous. Lymphocytes w ere a l s o  f a i r l y  numerous 

i n  the  rem n an ts  o f  th e  lymphoid t r a b e c u l a e  and a l s o  f r e e  i n  th e  

ly m p h a t ic  s in u s e s *  A rg y ro p h i l  r e t i e u l i n  was m odera te  i n  amount 

and form ed a  v e ry  f i n e  netv^ork w hich  e n c lo s e d  g ro u p s  of c e l l s .

Case 176/57  -  V.Mc. Fem ale , A e t .  39 y e a r s .  I c e r .

A d m itted :  4: 3 :47*

D ied :  6: 5 :3 7 .

In  J a n u a ry ,  1937, she s u f f e r e d  from  i n f l u e n z a  and was 

o f f  work f o r  two w eeks, she r e t u r n e d  t o  d u ty  h u t  f e l t  weak and a 

week l a t e r  went t o  b e d .  D uring  F e b r u a r y ,  1937 , she had t h r e e  

s e v e re  e p i s t a x e s  and was a d m i t te d  t o  h o s p i t a l  d u r in g  a  f o u r t h  

a t t a c k .

On ad m iss io n  she was e x tre m e ly  anaemic and th e  l i v e r  and 

s p le e n  w ere  s l i g h t l y  e n la r g e d .  The s u p e r f i c i a l  ly m p h a t ic .g la n d s  

were n o t  o b v io u s ly  e n la rg e d *

Blood c o u n t : -  R .B .C . 770,000/cmm. Hb. 15$ . W.B.C. 68,000/cmm. 

A lm ost a l l  th e  w h i te  c o rp u s c le s  were ly m p h o c y te s .

On 5 t h  March, 1937, she r e c e iv e d  a t r a n s f u s i o n  of 5 0 0 c c .  of b lo o d .  

6 :3 :3 7  W.B.C. 32,400/cmm.

1 0 :3 :3 7 .  W.B.C. 7 ,60Q T!

1 7 :3 :3 7 .  T ra n s fu s io n  500cc.

2 7 * 3 :3 7 .  T ra n s fu s io n  500cc.

3 : 5 :3 7 .  W.B.C. 148,000/cmm. Alm ost a l l  s m a l l  ly m p h o c y te s .

A p a r t /



A p art  from  th e  g r e a t  i n c r e a s e  in  sm a ll  ly m p h o c y te s ,  th e  h lo od  

p i c t u r e  was t h a t  o f  a p l a s t i c  an aem ia . On 6 :5 :3 7  she v o m ite d ,  

d e v e lo p e d  s e v e re  e p i s t a x i s  and d ie d  r a t h e r  s u d d e n ly .  The 

a x i l l a r y  and i n g u in a l  g la n d s  had g r a d i a l l y  i n c r e a s e d  in  s i z e  

d u r in g  th e  p e r io d  in  h o s p i t a l .

P o s t  Mortem. N u t r i t i o n  was p o o r .  The p e r i c a r d iu m  showed 

numerous p e t e c h i a l  haem orrhages and th e  h e a r t  was th e  s e a t  o f  

f a t t y  d e g e n e r a t io n .  In  the  stom ach  t h e r e  were s c a t t e r e d  

haem o rrh ag ic  e r o s i o n s .

The l i v e r  (180 0g .)  showed numerous sm a l l  w h i t e  a r e a s  o f  

i n f i l t r a t i o n .

The s p le e n  (7 0 0 g .)  was d u l l  r e d  i n  c o lo u r  and s c a t t e r e d  th ro u g h 

ou t i t s  su b s ta n c e  were numerous w h i te  n o d u l e s .

The k id n ey s  showed m u l t i p le  a r e a s  o f i n f i l t r a t i o n  i n  t h e i r
f

c o r t i c e s .

The ly m p h a tic  g la n d s  o f  th e  a x i l l a e ,  m ed ia s tin u m , m e s e n te ry  and 

g r o in s  were e n la rg e d  and d i s c r e t e  and  c o n s i s t e d  of p i n k i s h  s o f t  

t is su e ©

The fem o ra l  bone marrow was p a le  th r o u g h o u t .

H is to lo g y .  Lymphatic G la n d s .  The no rm al s t r u c t u r e  was e n t i r e l y

l o s t ,  t h e  g la n d s  b e in g  o v e rru n  w i t h  s m a l l  ly m p h o c y te s .

The l i v e r  was g r o s s l y  i n f i l t r a t e d  w i th  sm a l l  lym phocytes  

e s p e c i a l l y  i n  th e  p e r o p o r t a l  a r e a s  b u t  th e y  w ere a l s o  s p r e a d in g  

betw een th e  l i v e r  c e l l s  a lo n g  th e  c a p i l l a r i e s .  The k id n e y s ,  

p a r t i c u l a r l y /



p a r t i c u l a r l y  th e  r e n a l  c o r t i c e s  were a l s o  e x t e n s i v e l y  i n f i l t r a t e d  

w i th  s m a l l  lym phocytes* In  th e  s p le e n  the  M a lp ig h ian  b o d ie s  

were g r e a t l y  e n la rg e d  and were composed a lm ost  e n t i r e l y  o f  

s m a l l  lym phocytes• The fem o ra l  bone marrow was a l s o  composed 

a lm o s t e n t i r e l y  o f  s i m i l a r  c e l l s *

The a p p ea ra n c es  i n  t h i s  c a s e  a re  r e g a r d e d  as t y p i c a l  

o f  ly m p h a t ic  leukaem ia* The p r o g r e s s  of th e  c a se  was r e l a t i v e l y  

a c u te  and a n o tew o rth y  f e a t u r e  was th e  e a r l y  d eve lo pm en t o f  

s e v e re  anaem ia of a p l a s t i c  type  i n  th e  absence  o f  any t h e r a p e u t i c  

m easures  such  as X r a y  th e rap y *  H i s t o l o g i c a l l y  t h e r e  was a 

s t r i k i n g  absence  of h y p e r p l a s i a  on the  p a r t  of r e t i c u l u m  c e l l s  

th ro u g h o u t  th e  r e t i c u l o - e n d o t h e l i a l  sy s tem .

Case 55 /57  -  N.R. M ale. A e t .  58 y r s .  S t e e lw o r k e r .

A dm itted :  28: 1 :3 7 .

D ied : 12: 2 :3 7 .

T h is  p a t i e n t  was a d m it te d  w i t h  a  t y p i c a l  h i s t o r y  of 

a n g in a  p e c t o r i a .  He was anaemic and th e  s p le e n  was c o n s i d e r a b ly  

e n la r g e d ,  th e  c e r v i c a l  g la n d s  m o d e ra te ly  s o .  He d ie d  su d d e n ly  

from c o ro n a ry  th rom bos is*  The b loo d  coun t w a s : -  R .B .C . 2 7 m i l .  

Hb. 37$. W.B.C. 90,000/cmm. Almost a l l  th e  w h i te  c e l l s  were 

sm a ll  ly m p h o cy tes .

P o s t  Mortem. A t a l l  w e 8 - b u i l t  man o f  f a i r  n u t r i t i o n .  The 

h e a r t  showed o c c lu s io n  of th e  a n t e r i o r  d e sc e n d in g  b ra n c h  o f  th e  

l e f t  co ro n a ry  a r t e r y .  The t h o r a c i c  g la n d s  were m o d e ra te ly  

e n l a r g e d , /



e n l a r g e d ,  th e  abdom inal ly m p h a tic  g la n d s  a l s o  showed a  m odera te  

g e n e r a l  e n la rg e m e n t .

In  th e  stom ach th e r e  were numerous sm a ll  h a em o rrh ag ic  e r o s i o n s .  

The l i v e r  (190 0g .)  p r e s e n te d  th ro u g h o u t  i t s  s u b s ta n c e  numerous 

g r e y i s h  n o d u le s  and s t r e a k s .

The s p le e n  (lOOOg.) was b r i c k  r e d  in  c o lo u r  and c o n ta in e d  many 

s m a l l  g r e y i s h  n o d u le s .

The bone marrow o f  th e  up p e r  t h i r d  o f  th e  femur was g r e y i s h  p in k  

as was t h a t  o f  the  r i b s .

H is to lo g y .  Lymphatic G la n d s .  The f o l l i c u l a r  s t r u c t u r e  was 

e n t i r e l y  l o s t .  The g lan d s  were v e r y  c e l l u l a r ,  th e  c e l l s  b e in g  

u n ifo rm  in  type  and c o n s i s t i n g  of sm a ll  ly m p h o c y te s .  R e t ic u lu m  

c e l l s  were n o t  a t  a l l  p rom inen t n o r  were immature c e l l s  o f  th e  

lymphoid s e r i e s  t o  be d e t e c t e d .  C o n s id e ra b le  numbers o f  

m acrophages were p r e s e n t  i n  th e  s in u s e s  w h ich  a l s o  c o n ta in e d  

many r e d  c o r p u s c l e s .  The s in u s  e n d o t h e l i a l  c e l l s  were s w o l le n .  

A rg y ro p h i l  r e t i e u l i n  was in c o n s p ic u o u s .

S p le e n .  The M alp igh ian  b o d ie s  w ere l a r g e  and  c o n s i s t e d  a lm o s t  

e n t i r e l y  of sm a ll  ly m ph ocy tes .

L iv e r .  I n f i l t r a t i o n  w i t h  sm a ll  lym phocytes  was p r e s e n t  around 

th e  p o r t a l  t r a c t s  whence i t  s p re a d  among th e  l i v e r  c e l l s .

K id n e y s .  There were numerous a r e a s  o f  ly m ph ocy tic  i n f i l t r a t i o n  

e s p e c i a l l y  under th e  c a p su le  and around th e  b lo o d  v e s s e l s  o f  th e  

c o r te x *

The p i n k i s h  bone marrow o f  th e  u p p e r  t h i r d  o f  the  femur c o n s i s t e d  

a lm o s t /



3 7 .

a lm o s t  e n t i r e l y  o f  sm a ll  ly m p h o cy tes .

I n  t h i s  c ase  a l s o  t h e r e  was v e ry  l i t t l e  r e t i c u l u m  c e l l  

h y p e r p l a s i a  immature c e l l s  and th e  lymphoid s e r i e s  c o u ld  n o t  

he d i s t i n g u i s h e d #
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Case 16184 ~ T.R. Male, A e t • 33 y r s .  M in er .

A d m itte d :  14: 1 :3 6 .

D ied :  17: 3 :3 7 .

F o r  t h r e e  months p r i o r  t o  a d m iss io n  he had  n o t i c e d  s w e l l in g

o f  th e  c e r v i c a l  g lan d s  and f o r  a  few days he had  e x p e r ie n c e d

spasm odic  dy sp n o ea .

On a d m iss io n  th e r e  was some c y a n o s is  of th e  h ead  and neck  

and th e  c e r v i c a l  g lan d s  w ere  g r o s s l y  e n l a r g e d .  The g la n d s  were 

sm ooth , h a r d ,  d i s c r e t e  and f i x e d  t o  t h e  deep  t i s s u e s ,  ho  o th e r  

g l a n d u la r  en la rgem en t was n o te d  n o r  was t h e  s p le e n  p a l p a b l e .

There  were s ig n s  o f  a g e n e r a l i s e d  b r o n c h i t i s  and X r a y  e x a m in a t io n  

r e v e a le d  a l a r g e  mass i n  th e  m ed ias t in u m .

Blood co u n t w a s : -  R .B .C . 6 m i l .  Hb. 110$?. W.B.C. 15,000/cmm. The 

w h ite  c o r p u s c le s  were s t a t e d  t o  be p re d o m in a n t ly  sm a ll  

lym phocytes .

A f te r  r e c e i v i n g  f iv e  e x p o su re s  to  deep X r a y s ,  t h e  c e r v i c a l  

g la n d s  a lm ost d is a p p e a re d  and th e  m e d i a s t i n a l  mass was g r e a t l y  

reduced  i n  s i z e .  He was d i s c h a r g e d  on 1 5 :2 :3 6 .  He was r e 

a d m it te d  on 2 2 :2 :3 6  co m pla in ing  o f  abdomina p a i n .  A f t e r  one 

exposu re  to  deep X ra y s  th e  p a in  d i s a p p e a r e d  and he was a l lo w e d  

home. He was r e a d m i t te d  on 1 4 :3 :3 6 .  On t h i s  o c c a s io n  he was 

e x tre m e ly  i l l  w i th  g e n e r a l i s e d  e n la rg e m e n t  o f  the  ly m p h a t ic  

g la n d s  of th e  a x i l l a e ,  n eck  and g r o i n s .  The s p l e e n  was much 

e n la rg e d  and f l u i d  was p r e s e n t  i n  t h e  l e f t  p l e u r a l  c a v i t y .  X r a y  

e xam inat i  o n /



e x a m in a t io n  showed t h a t  the  m e d i a s t i n a l  mass was s t i l l  s m a l l .  

Blood count w a s : -  R.B.C. 3 46 m i l .  Hb. 70$ . W.B.C. 15,000/crom. 

w i t h  sm a l l  lym phocytes p re d o m in a t in g .  His c o n d i t i o n  r a p i d l y  

d e t e r i o r a t e d  and d e a th  o c cu rred  on 1 7 :3 :3 6 .

P o s t  Mortem. The lungs  were oedem atous and in  t h e  r i g h t  low er 

lo b e  t h e r e  was a sm all  f l e s h y  tumour 5 cm. i n  d i a m e t e r .  The 

m e d i a s t i n a l  g lan d s  were c o n s id e r a b ly  e n la r g e d ,  some b e in g  w h i t  

on s e c t i o n  o th e r s  h a em o rrh ag ic .  S c a t t e r e d  o v e r  t h e  p e r i to n e u m  

w ere s e v e r a l  sm all  c h e r r y - l i k e  n o d u le s  w h ich  were s i t u a t e d  on 

th e  p e r i t o n e a l  s u r f a c e  of th e  i n t e s t i n e .  These tum ours were 

f i r m  i n  c o n s i s t e n c y  and d a rk  r e d  in  c o lo u r*  A r i s in g  from  the  

l i n i n g  o f  t h e  sm a ll  i n t e s t i n e  were h un d red s  o f  d a rk  r e d  tum ours 

some v e ry  sm a ll  o th e r s  up to  2 cm. i n  d ia m e te r .  They w ere  most 

numerous i n  th e  jejunum , on p a s s in g  downwards th e y  became l e s s  

numerous and a l s o  s m a l l e r .  I n  some p l a c e s  th e  tum ours had 

s lo u g h ed  o f f  le a v in g  u l c e r a t e d  a r e a s .  Ho tum ours w ere  p r e s e n t  

th e  c o lo n .

The l i v e r  (3950g .)  was g r e a t l y  e n la r g e d  and was th e  s e a t  o f  

c h ro n ic  venous c o n g e s t io n .  I n  th e  r i g h t  lo b e  t h e r e  were 

numerous sm a ll  r e d  a r e a s  u s u a l l y  c i r c u l a r  and d i s c r e t e  b u t  

o c c a s io n a l ly  two ap peared  to  have f u s e d .  T here  were f l e s h y  

m asses o f  the, same re d  c o lo u r  in  t h e  p o r t a  h e p a t i s .

The sp le e n  (2 000g .)  was b r i g h t  r e d  i n  c o lo u r  and p r e s e n te d  

s e v e r a l  o ld  i n f a r c t i o n s ,  th e  M a lp ig h ian  b o d ie s  w ere i n d i s t i n c t .  

T h e /
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The r i g h t  s u p r a r e n a l  g la n d  was a lm o s t  d e s t r o y e d  hy a mass of 

h a em o rrh ag ic  and n e c r o t i c  t i s s u e .  On t h e  l e f t  th e  c e n t r a l  

p o r t i o n  of t h e  s u p r a r e n a l  was o c cu p ied  by a n e c r o t i c  mass b u t  

a p p a r e n t l y  norm al s u p r a r e n a l  t i s s u e  p e r s i s t e d  a t  e ac h  p o l e .

The p a r a a o r t o i c  lym ph a tic  g la n d s  and th o se  ab ou t th e  h ead  of 

t h e  p a n c re a s  were g r e a t l y  e n la rg e d  fo rm ing  tu m o u r - l ik e  m asse s .

On s e c t i o n  t h e y  were p a le  r e d  i n  c o lo u r  and s o f t  i n  c o n s i s t e n c e .  

H i s to lo g y .  Lymphatic G-lands. The norm al a r c h i t e c t u r e  was 

e n t i r e l y  d e s t r o y e d .  The g lan d  w hich  was v e ry  c e l l u l a r  c o n s i s t e d  

o f  c e l l s ,  l a r g e r  th a n  s m a l l  ly m pho cy tes ,  t i g h t l y  packed 

t o g e t h e r .  The i n d i v i d u a l  c e l l  o u t l i n e s  were f r e q u e n t l y  

i n d i s t i n c t .  The n u c le u s  had a d e f i n i t e  r im  and th e  c h ro m a tin  

was a r ra n g e d  i n  a more d e l i c a t e  p a t t e r n  th a n  t h a t  commonly seen  

i n  c e l l s  o f th e  lym pha tic  s e r i e s .  The c e l l s  were d iv id e d  i n t o  

com partm ents by bands o f  c o a r s e  f i b r o u s  t i s s u e .

Tumour mass from th e  duodenum. The s t r u c t u r e  re sem b led  t h a t  se en  

i n  th e  lym pha tic  g la n d s ,  bu t  th e  t i s s u e  was n o t  t r a v e r s e d  by 

f i b r o u s  t i s s u e .

L iv e r .  The l i v e r  t i s s u e  was r i d d l e d  w i th  th e  ty p e  c e l l .  I t  

o c c u r re d  in  f o c i  a round  th e  p o r t a l  t r a c t s  b u t  a l s o  had s p re a d  

w id e ly  th ro u g h  the  c a p i l l a r i e s .  Where the  c e l l s  were packed  

t o g e t h e r  i n  f o c i  th e y  te n d e d  to  become e lo n g a te d  and th e  n u c le o  

appeared  d a r k e r ,  th e  a p p ea ra n c es  b e in g  t h a t  o f  a v e ry  c e l l u l a r  

tum our. The tumour masses from th e  p o r t a  h e p a t i s  were o f  

s i m i l a r  s t r u c t u r e .  The sm a ll  tumour from th e  low er  lo b e  o f  th e  

r i g h t /



r i g h t  lung  had a s i m i l a r  s t r u c t u r e .

The k id n e y s  showed e x te n s iv e  s u b c a p s u la r  i n f i l t r a t i o n  w hich

s p r e a d  i n t o  and broke up th e  k id n e y  s u b s ta n c e  e x te n d in g  i n  a

s e r i e s  o f  p r o lo n g a t io n s  as  f a r  as th e  m e d u l la .

The s p le e n  c o n ta in e d  g r e a t  numbers of th e  ty p e  c e l l  b u t  t h e y  

were more l o o s e ly  packed th a n  i n  th e  g l a n d s .

In  th e  p e r ic a r d iu m ,  c h i e f l y  a round  b lo od  v e s s e l s ,  t h e r e  were 

a r e a s  o f  i n f i l t r a t i o n  by th e  ty p e  c e l l .

Case 15923 -  Mrs. B. A e t .  62 y r s .

A dm itted :  2 2 :8 :3 5 .

D ied : 2 9 :8 :3 5 .

The c h i e f  c l i n i c a l  f e a t u r e s  in  t h i s  case  were sp len o m eg a ly  

o f  s i x  months d u r a t i o n ,  c e r v i c a l  a d e n i t i s  o f  t h r e e  weeks 

d u r a t i o n  and p r o g r e s s iv e  a s t h e n i a  The p a t i e n t  was a known 

d i a b e t i c .

On a d m iss io n  X ra y  e x a m in a t io n  r e v e a l e d  i n c r e a s e  o f  t h e  

m e d ia s t i n a l  shadow. Blood co un t w a s : -  R .B .C . 3 56 m i l .  Hb. 55$. 

W.B.C.1800/cram. The g e n e r a l  c o n d i t i o n  d e t e r i o r a t e d  r a p i d l y

and d e a th  o c cu rred  seven  days a f t e r  a d m is s io n .

P o s t  Mortem.  A r a t h e r  obese fem ale  s u b j e c t .  There  were 

e n la rg e d  g lan d s  i n  th e  neck  and e s p e c i a l l y  i n  th e  l e f t  

s u p r a c l a v i c u l a r  r e g i o n .  The m e d i a s t i n a l  g la n d s  were a l s o  

e n la r g e d .

The l i v e r  (2400g .)  was l i g h t  brown i n  c o lo u r  and gave a weak 

r e a c t i o n  f o r  i r o n .

T h e /



The s p l e e n  (2300g .)  was d u l l  r e d  i n  c o l o u r  and s o f t  i n  con

s i s t e n c e .  One l a r g e  i n f a r c a t i o n  was p r e s e n t .

The k id n e y s  (KT. 260g. L t .  190g .)  p r e s e n t e d  no s p e c i a l  

a b n o rm a l i ty #

The m e s e n te r i c ^ a n d  more e s p e c i a l l y , t h e  r e t r o p e r i t o n e a l  g l a n d s  

were g r e a t l y  e n la r g e d  fo rm ing  a m a t ted  mass f rom  w h ich  p r o j e c t e d  

a tumour mass embracing th e  lower  p o le  of t h e  r i g h t  k i d n e y .  A 

tumour mass was a l s o  p r e s e n t  i n  th e  pouch of D o u g la s .

The bone marrow of  the  r i g h t  femur was p i n k i s h  and was m o t t l e d  

w i t h  w h i t e  f o c i .

H is to lo g y *  The e n la r g e d  g la n d s  and th e  t u m o u r - l i k e  masses 

p r e s e n t e d  a s i m i l a r  h i s t o l o g i c a l  p i c t u r e .  The t i s s u e  was 

e x t r e m e ly  c e l l u l a r  the  c e l l s  b e in g  of  u n i f o r m  ty p e  and r e l a t i v e l y  

l a r g e .  The n u c le u s  was l a r g e  i n  p r o p o r t i o n  t o  t h e  s i z e  of th e  

c e l l  and i t s  t e x t u r e  was f a i r l y  l i g h t .  The c e l l  o u t l i n e s  were i n  

g e n e r a l  d i s t i n c t ,  b u t  i n  p l a c e s  t h e r e  was a  t e n d e n c y  t o  s y n c y t i a l  

f o r m a t io n .  M i t o t i c  f i g u r e s  were f r e q u e n t .  A few norm al  lo o k in g  

b a s i c  r e t i c u l u m  c e l l s  were t o  be s e e n .  T h in  w a l l e d  b lo od  v e s s e l s  

were v e ry  numerous* A r g y r o p h i l  r e t i e u l i n  was s c a n t y .

Bone marrow was c o m p le t e ly  o ccup ied  by c e l l s  o f  the  type  d e s c r i b e d ,  

which showed a ten d e n c y  t o  o r i e n t a t e  th e m se lv e s  a round the  f a t  

s p a c e s .

L i v e r .  There were f a i r l y  numerous f o c i  o f  i n f i l t r a t i o n  w i t h  th e  

ty p e  c e l l  and i n  a d d i t i o n  t h e s e  c e l l s  were d i f f u s e l y  s c a t t e r e d  i n  

s m a l l  numbers th rou g ho u t  th e  l i v e r  c a p i l l a r i e s .  The K u p f f e r  

c e l l s /
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c e l l s  were u n a f f e c t e d .

S p l e e n .  The M alp igh ian  b o d ie s  were i n d i s t i n c t  and the  p u lp  was 

e x t r e m e l y  c e l l u l a r ,  the c e l l s  b e in g  o f  th e  ty p e  met w i t h  i n  t h e  

g l a n d s ,  indeed  th e  whole s t r u c t u r e  o f  the  s p l e e n  was c o m p l e t e l y  

o b sc u red  by th o se  c e l l s .  I n  a r e a s  the  r e t r o p e r i t o n e a l  tumours 

and i n  th e  lym pha t ic  g l a n d s ,  t h e  c e l l s  showed a t e n d e n c y  t o  

o r i e n t a t e  th em se lv e s  around sp aces  assuming an a lm o s t  

e n d o th e l io m a to u s  a p p e a r a n c e .

The k id n e y s  showed no i n f i l t r a t i o n ®
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Case 8 0 0 * Male Aet* 48 y r s •

A d m i t te d :  9 :  9:38*

D ism is s e d :  24: 9:38*

Three y e a r s  b e fo r e  adm iss ion  a sm a l l  p a i n l e s s  s w e l l i n g  

ap p e a re d  i n  the gro in*  I t  had v a r i e d  i n  s i z e  s i n c e  t h e n  b u t  

n e v e r  d i s a p p e a re d *  A y e a r  b e f o r e  a d m is s io n  s i m i l a r  s w e l l i n g s  

were n o t i c e d  i n  th e  a rm p i t s  and th e  neck* J u s t  b e f o r e  

ad m is s io n  t h e s e  s w e l l i n g s  began t o  i n c r e a s e  i n  s i z e  r a p i d l y .  

The g la n d s  v a r i e d  i n  s i z e  f rom a pea t o  a p i g e o n 1 s egg and 

were d i s c r e t e ,  p a i n l e s s  ru b b e ry  and n o t  hard*  The s p l e e n  was 

e n l a r g e d  two in ch e s  below the  c o s t a l  margin* X r a y  d i d  n o t  

r e v e a l  any en la rgem en t  o f  th e  m e d i a s t i n a l  g la n d s *  The w h i te  

b lood  count was 6000/cmm* w i t h  50 p e r  c e n t  lymphocytes*

7  oD

i t l s *
7 7 F
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F i g . 3 .2 0 9 / 3 5 .  S in u s  C a t a r r h .  
S in u s  t o  show r e t i e u l i n  f i b r i l s .  
S i l v e r  i m p r e g n a t i o n . X  400.

F i g . 2 .  2 0 9 / 3 5 .  S in u s  C a t a r r h .  
Showing a l m o s t  s o l i d  a r r a n g e m e n t  oJ 
o f  e e l s  w i t h  s w e l l i n g  o f  
e n d o th e l i u m .  H.& E. X 500.

F i g . 4 .  1 2 6 7 /3 8 .  S in u s  C a t a r r h .  
Gland showing s i n u s  c a t a r r h  o f  
open t y p e .
H.& E .X  100 .

F i g . l .  2 0 9 / 3 5 . S in u s  C a t a r r h .  
Lymphatic  Gland showing s i n u s  
c a t a r r h .
H.& E .X  100.



F i g . 5.  1 2 6 7 /3 8 .  S in u s  C a t a r r h .  
Same g l a n d  a s  i n  F i g . 4 .
H.& E .X  400.

F i g . 7.  60 .  S in u s  C a t a r r h .
A f f e r e n t  S in u s  w i th  numerous 
m onoey to id  c e l l s  and  a  few l a r g e  
p h a g o c y t e s .
H.& E .X  250 .

F i g . 6 .  4 6 1 /3 8 .  S in u s  C a t a r r h .
Gland showing s i n u s  c a t a r r h  o f  
open ty p e  w i t h  a good d e a l  o f  
b l o o d  i n  th e  s i n u s e s .  /  H.& E .X 10 0 *

F i g . 8.  60. S in u s  C a t a r r h .
M e d u l l a r y  s i n u s .  S w e l l in g  o f  
e n d o t h e l i a l  c e l l s ,  Some l a r g e  f r e e  
c e l l s  l i k e  t h o s e  i n  a f f e r e n t  s i n u s  
H.& E . X  500.
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F ig . l l .3 5 7 /3 8 .H a e m o l -y m p h  G land .  
Showing s w o l l e n  e n d o t h e l i a l  c e l l s  
an d  m ac ro p h ag e s .
H.& E.X 500.

F i g . 9 .  251 .  S in u s  C a t a r r h .  
M e d u l la r y  s i n u s  showing l a r g e  f r e e ,  
macrophages  and  some l a r g e  c e l l s  
l i k e  t h o s e  i n  F i g . 8.
H.& E . X  500.

F i g . 1 0 . 3 5 7 / 3 8 . Haemolymph G land .  
A f f e r e n t  and  m e d u l l a r y  s i n u s e s  
f i l l e d  w i t h  b l o o d .
H.& E . X 150.



F i g . 13.  7 3 2 /2 5 .  R e a c t i v e  F o l l i c 
u l a r  H y p e r p l a s i a . s h o w i n g  p a l e  
c e n t r a l  p o r t i o n  o f  f o l l i c l e  t o  
l e f t , l y m p h o c y t i c  r im  t o  r i g h t .  
H.& E. X400.

F i g . 1 5 . 7 3 2 / 3 5 .  R e a c t i v e  F o l l i c 
u l a r  H y p e r p l a s i a . E d g e  o f  p a l e  
c e n t r e  o f  f o l l i c l e  showing f i n e  
r e t i c u l i n  f i b r i l s .
S i l v d r  i m p r e g h a t i o n . Z  400

F i g . 1 2 . 7 3 2 / 3 5 .  R e a c t i v e  F o l l i c 
u l a r  H y p e r p l a s i a .  T y p ic a l  l a r g e  
f o l l i c l e s .  S inu s  c a t a r r h  i s  a l s o  
p r e s e n t .
H.& E . x  50.

F i g . 1 4 . 7 3 2 / 3 5 .  R e a c t i v e  F o l l i c 
u l a r  H y p e r p l a s i a .  M e d u l l a ty  s i n u s  
showing s o l i d  ty p e  o f  s i n u s  
c a t a r r h .
H.& E . *  400.



r im ,
H.& E .X  600

F i g . 19.  2 53 .  R e a c t i v e  F o l l i c u l a r  
H y p e r p l a s i a  showing t y p i c a l  
l a r g e  f o l l i c l e .
H.& E.X 100.

F i g . 1 6 . 1 7 8 8 / 3 5 . Gland showing 
t y p i c a l  l a r g e  f o l l i c l e s  o f  
r e a c t i v e  f o l l i c u l a r  h y p e r p l a s i a .  
H.& E. X 100.

F i g . 18. 1 7 8 8 /2 5 .  Edge o f  
h y p e r p l a s t i c  f o l l i c l e  showing 
p a l e  c e n t r e  and  d a r k  ly m p h o c y t ic

I s 5 $  -'v ■■• i p

K M>''S £§fck 0̂><-
►«i?W :l£i‘ » -}

F i g . 17 .  1 7 8 8 / 3 5 . Same g l a n d  
showing r e a c t i v e  f o l l i c u l a r  
h y p e r p l a s i a  an d  s i n u s  c a t a r r h .  
H.& E .X  50.



F i g . 2 0 . 3 4 1 . R e a c t i v e  F o l l i c u l a r  
H y p e r p l a s i a  showing t y p i c a l  
l a r g e  f o l l i c l e .
H.& E .X  100 .

P P f w s

F i g . 2 1 ,  2 26 .  R e a c t i v e  F o l l i c u l a r  
h y p e r p l a s i a  showing t y p i c a l  
l a r g e  f o l l i c l e s .
H.& E. * 1 0 0 .

I



F i g . 2 2 . 1 7 1 7 . T u b e rc u lo u s  G land .  
A f o l l i c l e  showing r e a c t i v e  
f o l l i c u l a r  h y p e r p l a s i a .
H• 8a E. X ISO.

F i g . 2 3 . 1 7 1 7 . T u b e r c u lo u s  G land .  
H y p e r p l a s t i c  f o l l i c l e  from same 
g lan d .com po sed  of  e p i t h e l i o i d  c e l l  
H.& E .X  150.

F i g . 2 4 .1 7 1 7 .T u b e r c u lo u s  G land ,  
F o l l i c l e  sh o e in g  e p i t h e l i o i d  c e l l s  
lym phocy tes  and  a  t u b e r c l e  g i a n t  
c e l l .  H.& E.X 500.

F i g . 25 .  1 7 1 7 . T u b e r c u lo u s  G land .  
T u b e r c le  f o l l i c l e  showing r e t i c u l i ]  
a ro u n d  edge and  e x t e n d i n g  i n t o  
c e n t r e .
S i l v e r  i m p r e g n a t i o n . *  g©0.
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F ig  26 .  1717 .T u b e r c u lo u s  Gland.  
Showing r e t i c u l i n  i n  c e n t r e  o f  
t u b e r c u l o u s  f o l l i c l e .
S i l v e r  i m p r e g n a t i o n . x  250.
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IP

F i g . 27 .  8 9 0 . T u b e r c u lo u s  G land .  
Advanced s t a g e  o f  t u b e r c u l o u s  
i n f e c t i o n .
H.& E . x  50 .

F i g . 28.  8 9 0 . T u b e rc u lo u s  G land .
Edge of  p o r t i o n  o f  t u b e r c u l o u s  t i s i  
s u e ,sh o w in g  s t e l l a t e  c e l l s  f u s i n g  
and  e x t e n d in g  among p e r i p h e r a l  
ly m ph o cy tes .  H.& E .X  500.

F i g . 29 .  8 9 0 . T u b e r c u lo u s  G land .
Edge o f  t u b e r c u l o u s  t i s s u e t o  show 
r e t i c u l i n  w hich  i s  c o p io u s  among 
e p i t h e l i o i d  c e l l s  s c a n t y  among t h e  
l y m p h o c y t e s .  H.& E .*  500.



F i g . 30. 9 0 9 .T u b e rc u lo u s  G land .  
Showing f i b r o - c a s e o u s  
t u b e r c u l o s i s .
H.& E . x  250.

F i g . 31.  9 0 9 .T u b e r c u lo u s  G land .  
F i b r o - c a s e o u s  t i s s u e  t o  show 
r e t i c u l i n  p e r s i s t i n g  i n  c a s e o u s  
a r e a .  S i l v e r  i m p r e g n a t i o n . *  2 5 0 .

•  ' U -

F i g . 32 .  992.  T u b e r c u lo u s  G land .  
T i s s u e  i s  a l m o s t  c o m p l e t e l y  
c a s e o u s •
S i l v e r  i m p r e g n a t i o n . *  250 .
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F i g . 3 3 .1 0 1 /3 9 .  Acute  R e t i c u l o s i s .  
Gland showing u n i fo rm  c e l l u l a r i t y  
an d  i r r e g u l a r  o u t l i n e  o f  c e l l s .
H.fi E .x  500.

F i g . 34.  1 0 1 /3 9 .  Acute  R e t i c u l o s i s .  
S i m i l a r  t o  f i g . 33 ,
H.& E . * 600.

i

F i g . 35. 1 0 1 /3 9 .  Acute  R e t i c u l o s i s .  
Gland showing an a c t i v e l y  
p h a g o c y t i c  m acrophage .
H.& E . *  300.

F i g . 36 .  1 0 1 /3 9 ,  A cu te  R e t i c u l o s i s .  
Gland showing f i n e , s c a n t y  
r e t i c u l i n  f i b r i l s .
S i l v e r  i m p r e g n a t i o n . ^  150.



F i g . 37 .  1 0 1 /3 9 .  A cu te  R e t i c u l o s i s .  
Kidney e x t e n s i v e l y  i n f i l t r a t e d  
w i t h  ty p e  c e l l s .
H.& E . *  150

F i g . 38 .  1 0 1 / 3 9 .  A c u te  R e t i c u l o s i s  
S u p r a r e n a l  g l a n d  showing a r e a s  
o f  ? i n f i l t r a t i o n .
H.& E . x  250 .

v«,
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F i g . 39 .  1 0 1 / 3 9 .  A cu te  R e t i c u l o s i s .  
S p l e n i c  p u lp  f i l l e d  w i t h  t y p e  c e l l ;  
a l s o  a  f e wT m ac ro p h ag e s .
H.& E . * 500.
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F i g . 40. 101 /39 .  Acute  R e t i c u l o s i s .  
Gland showing ty p e  c e l l s ,  p a r t l y  
s y n c y t i a l *- A macrophage i s  
p r e s e n t  towards  u p p e r  edge .
H.& 1000*

F i g . 4 1 . 1 0 1 / 3 9 .Acute  R e t i c u l o s i s .  
Bone marrow showing ty pe  c e l l s  
w i th  d i s t i n c t  n u c l e a r  r im  and  
n u c l e o l u s .  H.& £ .>>1000.

F i g . 4 2 .1 0 1 / 3 9 .  Acute  R e t i c u l o s i s .  
P a r t  of  M a lp ig h ia n  Body.showing 
r e t i c u l u m  c e l l s  and  one macrophage,  
H.& E .X  1000.



F i g . 4 4 .1 9 / 4 6 .  Acute  R e t i c u l o s i s .  
S p l e n ic  p u lp  which i s  r e l a t i v e l y  
a v a s c u l a r  due t o  h y p e r p l a s i a  o f  
r e t i c u l u m  c e l l s .  H.& E.V. 500.
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F i g . 4 3 . 1 9 / 4 6 .Acute  R e t i c u l o s i s .  
Gland shoe ing  h y p e r p l a s t i c  
r e t i c u l i m  c e l l s .
H.& E.x 500.

F i g . 4 5 . 1 9 / 4 6 .  Acute  R e t i c u l o s i s .  
Lymphatic  s i n u s  showing 
h y p e r p l a s i a  o f  r e b i c u lu m  c e l l s  
a l s o  l a r g e  f r e e  p h a g o c y t i c  c e l l s .  
H.& E.x 500.

F i g . 4 6 . 1 9 / 4 6 .  Acute  R e t i c u l o s i s .  
Lymphatic  Gland to  show 
r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . *  500.
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F i g . 47 .1 2 5 .  Acute  R e t i c u l o s i s  
Gland showing numerous l a r g e  
mononuclear  c e l l s , m o s t l y  f r e e .  
H• & E • x 500.
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F i g . 48. 125. Acute  R e t i c u l o s i s .  
Gland s h o e in g  l a r g e  m ononuc lea r  eeJ 
c e l l s  & one v e r y  l a r g e  m acrophage .  
H.& E.X 500.

v'
rt> c - ~ *  *

I $ ®  .  a dV  ~  . 0 6 . •  - _®.,

* £ *  * v i

•  ^ f* * •

r ®  ^ i j £ +  ^  £ ’ *->

f *%i
 : —4- _  A  n> r «

F i g . 49.  125.  Acute  R e t i c u l o s i s .  
Bone marrow showing m ononuclea r  
c e l l s •
H.& E. X 5 0 0 .
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F i g . 5 0 . 1 2 5 .  Acute  R e t i c u l o s i s .  
S p le e n  showing l a c k  of  d e f i n i t i o n  
o f  M a lp ig h ia n  b o d y ,w i th  
h y p e r p l a s i a  o f  r e t i c u l u m  c e l l s .  
H.& E . x  500.

F i g . 5 1 .1 2 5 .Acute R e t i c u l o s i s .  
S p le n ic  pu lp  shoe ing  h y p e r p l a s t i c  
r e t i c u l u m  c e l l s , s o m e  l a r g e .
H.& E.X 500.

i



F i g . 5 2 .2 6 4 .  Acute  R e t i c u l o s i s .  
Gland showing numerous l a f g e  f r e e  
c e l l s .  Some h y p e r p l a s i a  of  f i x e d  
r e t i c u l u m  c e l l s .
H.& E . x  500.

F i g l 5 3 . 2 6 4 .  Acute R e t i c u l o s i s .  
S p le n ic  p u lp  showing h y p e r p l a s i a  
of  r e t i c u l u m  c e l l s .
H.& E .X  500.
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F i g . 5 5 .1 6 5 1 2 .Monocytic  Leukaemia. 
Gland.  A f f e r e n t  s i n u s  showing 
m onocytes .Lymphocytes  o f  c o r t e x  
l a r g e l y  r e p l a c e d  "by m onocy to id  
c e l l s .  H.& E .X  500.
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F i g . 5 6 .1 6 5 1 2 .M onocy t ic  Leukaemia* 
B lood v e s s e l  i n  c a p s u l e  o f  
g l a n d  c o n t a i n i n g  monocytes-;.
H.& E . x  500.

F i g . 5 7 .1 6 5 1 2 .Monocytic  Leukaemia.  
Bone marrow showing numerous 
m onocy tes .
H.& E.A 400.

F i g . 5 4 .1 6 5 1 2 .Monocytic  Leukaemia.  
Gland showing h y p e r p l a s t i c  
r e t i c u l u m  c e l l s  i n v a d i n g  a  f o c u s  
o f  ly m p ho cy tes .
H.& E.X 400.
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F i g .5 8 .1 6 5 1 2 .Monocytic  Leukaemia . 
S p l e e n . H y p e r p l a s t i c  r e t i c u l u m  c e l l s  
Many monocytes a r e  f r e e  i n  th e  
s i n u s e s . S i n u s  end o the l iu m  i s  n o t  
sw o l l e n .  H.& E. x 400.

F i g . 5 9 .1 6 5 1 2 .Monocytic  Leukaemia,  
L i v e r  i n f i l t r a t e d  w i th  monocyt ic  
c e l l s .
H.& E .X  400.



F i g . 6 0 .1 9 5 0 .G ian t  F o l l i c u l a r  
H y p e rp la s i a  .Appearance  s i m i l a r  to  
r e a c t i v e  f o l l i c u l a r  h y p e r p l a s i a .  
H.& E .x  150.

Fig .6fl)a .1950. G ian t  F o l l i c u l a r  
H y p e r p la s i a .L o o s e  c e n t r e  o f  
f o l l i c l e  to  l e f t , c o n d e n s e d  r im  to  
r i g h t .
H.& E.X 400.
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F i g . 6 1 . 1 7 5 2 / 4 5 .G ia n t  F o l l i c u l a r  
H y p e r p l a s i a .  Showing one l a r g e  
f o l l i c l e .
H.& E.X 150.

F i g •6 2 ,1 7 5 2 /4 5 ,  G ia n t  F o l l i c u l a r  
H y p e r p l a s i a . E d g e  of  f o l l i c l e  
showing h y p e r p l a s t i c  r e t i c u l u m  
c e l l s  and  s u r r o u n d i n g  ly m p h o c y te s .  

,H.& E. X 500.



F i g . 6 3 .1 7 5 2 /4 6 .  G ian t  F o l l i c u l a r  
H y p e r p l a s i a , S c a n t y  r e t i c u l i n  a t  
p e r i p h e r y  o f  f o l l i c l e , a b s e n t  in  
c e n t r e .
S i l v e r  i m p r e g n a t i o n . x  500.

F i g . 6 4 .6 0 0 /4 6 .  G ia n t  F o l l i c u l a r  
H y p e r p l a s i a .  Gland showing 
d i s o r d e r l y  h y p e r p l a s i a  of  
r e t i c u l u m  c e l l s .
H.& E. X 500.

F i g . 6 5 . 6 0 0 / 4 6 . G ia n t  F o l l i c u l a r  
H y p e r p l a s i a .  I r r e g u l a r , c o a r s e  
r e t i c u l i n  f i b r i l s .
S i l v e r  i m p r e g n a t i o n .X  500.



F i g . 6 6 . 3 0 8 / 3 7 .Chronic  R e t i c u l o s i s .  
Gland showing e e l l u l a r i t y  w i th  
f a i r l y  numerous l a r g e  c e l l s  
p r o j e c t i n g  i n t o  s p a c e s .
H.& E . x  100.

F i g . 6 8 . 3 0 8 / 3 7 . Chronic  R e t i c u l o s i s .
S p le e n .  M a lp ig h ia n  body i s  
i n d i s t i n c t  from p u l p .
H.& E.X 400.

F i g . 6 7 . 3 0 8 / 3 7 . Chronic  R e t i c u l o s i s .  
Gland showing f i n e  r e t i c u l i n .  
S i l v e r  i m p r e g n a t i o n . x  400.

F i g . 6 9 , 3 0 8 / 3 7 .C h ro n ic  R e t i c u l o s i s .  
S p leen  t o  show c o p io u s  r e t i c u l i n  
i n  M a lp ig h ia n  body.
S i l v e r  im pre g n a t io n .X .  400.



F i g . 7 1 . 1 0 3 / 3 9 . Chronic  R e t i c u l o s i s .  
Gland sh o e in g  f i n e  i n t e r l a c i n g  
r e t i c u l i n  f i b r i l s .
S i l v e r  i m p r e g n a t i o n . X  5 0 0 .

F i g . 7 0 . 1 0 3 / 3 9 .Chronic  R e t i c u l o s i s .  
Gland showing g i a n t  c e l l s  and  
h y p e r p l a s t i c  r e t i c u l u m  c e l l s .
H.& E . * 500.

F i g . 7 2 . 1 0 3 / 3 9 . Chronic  R e t i c u l o s i s .  
Sp leen  w i th  h y p e r p l a s i a  of  
r e t i c u l u m  c e l l s  i n  M a lp ig h ia n  
body.
H.& E.X 300.

F i g . 7 3 . 1 0 3 / 3 9 • Chron ic  R e t i c u l o s i s . 
Bone marrow to  show f i b r i l l a r y  
t i s s u e  a n d  l a r g e  c e l l s .
H.& E. X 500.
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F i g . 7 4 . 1 0 8 / 3 9 . Chronic  R e t i c u l o s i s .  
Gland showing f i b r i l l a r y  t i s s u e  
and  g i a n t  c e l l s .
H.& E . x  500.

F i g . 7 5 . 1 0 8 / 3 9 .C h ro n ic  R e t i c u l o s i s . 
Gland w i th  f a i r l y  c o p io u s  
i n t e r l a c i n g  r e t i c u l i n  f i b r i l s .  
S i l v e r  i m p r e g n a t i o n . x  500.



F i g . 7 6 .4 4 6 /3 7 .C hro n ic  R e t i c u l o s i s .  
C e l l u l a r  a r e a  of  g l a n d  showing 
many g i a n t  c e l l s  w i th  u n u s u a l  
n u c l e i .
H.& E . x  400.

F i g . 7 7 .4 4 6 / 3 7 .C h ro n ic  R e t i c u l o s i s .  
Gland showing f a i r l y  c o p io u s  
r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . x 400.
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F i g . 7 8 . 4 4 6 / 3 7 .C h ro n ic  R e t i c u l o s i s *  
Gland showing a r e a  which i s  l e s s  
c e l l u l a r  and more f i b r o u s .
H.& E .X  400.

F i g . 79.4-46/37 .C h ro n ic  R e t i c u l o s i s ,  
G land .  F i b r o u s  a r e a  showing f i n e ,  
s c a n t y  r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . * 400.



F i g . 8 0 .4 4 6 / 3 7 . Chronic  R e t i c u l o s i s  
Sp leen .  M a lp igh ian  body w i th  
h y p e r p l a s t i c  r e t i c u l u m  c e l l s  and 
mononuclear  g i a n t  c e l l s .
H.& E . * 400.
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F i g . 8 2 . 4 4 6 / 3 7 . Chronic  R e t i c u l o s i s .  
Nodule of  t y p i c a l  t i s s u e  i n  
l i v e r .
H.& E . x  400.
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F i g . 8 1 . 4 4 6 / 3 7 . C hronic  R e t i c u l o s i s  
S p le n ic  P u lp  showing c o n s i d e r a b l e  
f i b r o s i s  and  s l i g h t  v a s c u l a r i t y .  
H.& E. x  400.
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F i g . 8 3 . 4 4 6 / 3 7 .C h ro n ic  R e t i c u l o s i s .  
Bone marrow showing t y p i c a l  
t i s s u e .
H.& E . x  400.



F i g . 8 4 .1 6 9 / 3 8 . Chronic  R e t i c u l o s i s . 
Gland shoe ing  a r e a  of  
h y p e r p l a s t i c  r e t i c u l u m  c e l l s .
H.& E.X 400.

F i g . 8 5 . 1 6 9 / 3 8 . Chronic  R e t i c u l o s i s  . 
Gland showing a c e l l u l a r ,  f i b r o u s  
a r e a .
H .6  E.X 400.
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F i g . 8 6 . 1 6 9 / 3 8 . Chronic  R e t i c u l o s i s .  
Gland,  C e l l u l a r  a re a sh o w in g  
f a i r l y  co p io u s  r e t i c u l i n .
S i l v e r  im p r e g n a t i o n .  >< 400.

F i g . 8 7 . 1 6 9 / 3 8 . C hron ic  R e t i c u l o s i s . 
S p l e n i c  p u lp  showing numerous l a r g i  
f r e e  c e l l s  a n d  r e d  c o r p u s c l e s .
H.& E. X 400.
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Fie 88.15950.Chronic Reticulosis. 
Gland. showing fibrillary tissue.
H.. & E * X 250 •

F i g , 8 9 . 1 5 9 5 0 , C hron ic  R e t i c u l o s i s . 
Gland showing f i n e , s c a n t y  
r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . x  250.

F i g . 9 0 .1 5 9 5 0 .Chronic  R e t i c u l o s i s .  
Gland.  More c e l l u l a r  a r e a  w i t h  
g i a n t  c e l l s .
H.& E .X  400

F i g . 9 1 . 1 5 9 5 0 . C hron ic  R e t i c u l o s i s .  
M a lp ig h ia n  body n o t  w e l l  d e f i n e d  
from p u l p .  Many l a r g e  c e l l s  a n d  
p i g m e n t - b e a r i n g  m ac ro p h ag e s .
H.& E .X  500 .



F i g . 9 3 . 1 5 9 5 0 . Chronic  R e t i c u l o s i s .  
Nodule of  c e l l u l a r  t i s s u e  from 
t h e  l i v e r .
H.& E .X  400.

F i g . 9 4 ,1 5 9 5 0 . C hron ic  R e t i c u l o s i s .  
Nodule  o f  c e l l u l a r  t i s s u e  from 
w a l l  f>f l a r g e  b r o n c h u s .
H.& E. X 400.

F i g . 9 2 . 1 5 9 5 0 . C hron ic  R e t i c u l o s i s . 
S p l e n i c  p u lp  showing g r e a t  
c e l l u l a r i t y  and  s w e l l i n g  o f  
s i n u s  e n d o th e l iu m .  I I .& E. * 500.



f i g . 9 5 . 9 4 4 . C hron ic  R e t i c u l o s i s .  
Gland s h o e in g  h y p e r p l a s t i c  
r e t i c u l u m  c e l l s  and  g i a n t  c e l l s .  
H.& E . x  500.

F i g . 9 6 . 9 4 4 . Chronic  R e t i c u l o s i s ,  
Gland showing f a i r l y  cop ious  
r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . *  500.
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F i g . 9 7 .1 2 4 2 .C h ro n ic  R e t i c u l o s i s .  
Gland s h o e in g  h y p e r p l a s i a  o f  
r e t i c u l u m  c e l l s , s w e l l i n g  o f  s i n u s  
e n d o th e l iu m  & m ononuclea r  g i a n t  
c e l l s .  H . & E . X  500.
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F i g . 9 9 . 3 4 / 3 7 .C h r o n ic  R e t i c u l o s i s .  
G land .  H y p e r p l a s i a  o f  r e t i c u l u m  
c e l l s , s w e l l i n g  o f  s i n u s  endo
th e l i u m .  A lso  l a r g e  f r e e  c e l l s .  
H.& E . x  500.

F i g . 1 0 0 . 5 4 / 5 7 .C h ro n ic  R e t i c u l o s i s !  
Gland t o  show r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . * 500.

F i g . 9 8 . 1 2 4 2 . Chronic R e t i c u l o s i s .  
Gland t o  sho^r r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . x  500.
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F i g . 101 *4 7 7 .Chron ic  R e t i c u l o s i s . 
Gland showing h y p e r p l a s i a  o f  
r e t i c u l u m  c e l l s , s o m e  o f  which a r e  
f r e e .
H.& E.X 500.

in 7
Fig.103.4-77.Chronic Reticulosis. 
S p le e n  showing lack of 
definition of Malpighian bodies. 
Pulp very cellular.
H.& E . x  £00 .

L ll
Fig.104.477.Chronic Reticulosis. 
Malpighian body showing 
hyperplastic reticulum cells and a 
phagocyte loaded with pigment.
H.& E . *  500.

F i g , 1 0 2 .4 7 7 .C h ro n ic  R e t i c u l o s i s .  
Gland showing l a r g e  p h a g o c y te s ,  
w i th  p a le  n u c l e u s , n u c l e a r  r im  & 
n u c l e o l u s .
H.& E.X 500.
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F i g . 1 0 5 . 4 7 7 .C h ro n ic  R e t i c u l o s i s . 
L i v e r  showing r a t h e r  d i f f u s e  
ro u n d  c e l l e d  i n f i l t r a t i o n .
K.& E .X  500.

s  h 1

•  -  - f T

H

*■ /
F i g . 1 0 6 .4 7 7 .C hron ic  R e t i c u l o s i s .  
Kidney showing a r e a  of  c e l l u l a r  
i n f i l t r a t i o n .
H.& E .X  500.
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B i g . 1 0 9 .1 6 0 0 2 .Chron ic  R e t i c u l o s i s .  
L i v e r  showing s u r v i v i n g  b i l e  
d u c t s  i n  a r e a  o f  i n f i l t r a t i o n .
H.& E .X  300.

F i g . 1 0 7 .1 6 0 0 2 .Chronic  R e t i c u l o s i s .  
Gland w i th  h y p e r p l a s i a  of  r e t i c u l u  
c e l l s .  F re e  c e l l s  l i k e  m o n o c y te s . j 
H.& E .x  500.

F i g . 1 0 8 .1 6 0 0 2 .Chronic  R e t i c u l o s i s . 
S p le e n .M a lp ig h ia n  body w i t h  l a r g e  
f r e e  monocyto id  c e l l s  and  
p h a g o cy t ic  p l a g u e s .
H.& E . x  500.
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F i g . 1 1 0 . 3 0 8 / 3 4 . Chronic  R e t i c u l o s i s  
Gland showing h y p e r p l a s t i c  
r e t i c u l u m  c e l l s , s o m e  f r e e .  Many 
lym phocytes  r e m a in .
H.& E .x  500*

F i g . 1 1 1 . 3 0 8 / 3 4 . Chronic  R e t i c u l o s i s  
Another  a r e a  of  same g l a n d  w i t h  
h y p e r p l a s i a  of  r e t i c u l u m  c e l l s  
and g i a n t  c e l l  f o r m a t io n .
H.& E . x  500.
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F i g . 1 1 2 . 3 0 8 / 3 4 . Chronic  R e t i c u l o s i e 
Gl a n d  showing s c a n t y  r e t i c u l i n .  
S i l v e r  i m p r e g n a t i o n . X  500.
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F i g . 1 1 3 . 1 3 1 9 . Chronic  R e t i c u l o s i s .  
Showing f i n e  s c a n t y  r e t i c u l i n .  
S i l v e r  i m p r e g n a t i o n . x  400.

F i g . 1 1 4 .2 0 0 5 .C hronic  R e t i c u l o s i s .  
Gland showing v e r y  e a r l y  
h y p e r p l a s i a  o f  r e t i c u l u m  c e l l s  
w i t h  numerous s u r v i v i n g  
ly m p h o c y te s .  H.& E . x  500.

F i g . 1 1 5 .2 0 0 5 .C h ro n ic  R e t i c u l o s i s .  
Gland showing h y p e r p l a s t i c  
r e t i c u l u m  c e l l s  and  some 
r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . ^  500



Fig.1 1 6.6/1 0 .Chronic Reticulosis. 
Gland showing hyperplasia or 
reticulum cells.
H.& E .X  500.

F i g . 1 1 7 . 6 / 1 0 . Chronic  R e t i c u l o s i s .  
Gland to  show r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . x  500.

F i g . 1 1 8 . 1 9 6 . Chronic  R e t i c u l o s i s . 
Gland showing h y p e r p l a s t i c  
r e t i c u l u m  c e l l s  and  g i a n t  c e l l s .  
H.& E. x.500.

F i g . 1 1 9 .1 9 6 .C h r o n ic  R e t i c u l o s i s . 
Gland t o  show f a i r l y  c o p io u s  
r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . x 500.



F i g , 1 2 0 .1 7 1 3 .Chronic  R e t i c u l o s i s ,  
Gland showing h y p e r p l a s i a  of  
r e t i c u l u m  c e l l s  and g i a n t  c e l l  
f o r m a t io n .
H.& E. x 500.

F i g . 1 2 1 . 1 7 1 3 . Chronic  R e t i c u l o s i s .  
Gland to  shoow f a i r l y  c o p io u s  
r e t i c u l i n .
S i l v e r  im p r e g n a t i o n .  500.



F i g . 1 2 4 .5 5 / 3 7 .  Lymphatic  
Leukaemia .  Bone marrow t o  show 
u n i fo rm  c e l l u l a r i t y .
H.& E . x  400«

F i g . 1 2 2 .1 7 6 / 3 7 .Lymphatic  
Leukaemia.  Gland showing f a i r l y  
un i fo rm  c e l l u l a r i t y .  Very l i t t l e  
h y p e r p l a s i a  o f  r e t i c u l u m  c e l l s .
H.&• E.X 500.

F i g . 1 2 3 . 5 5 / 3 7 . Lymphatic  
Leukaemia.  Gland showing some 
h y p e r p l a s i a  o f  r e t i c u l u m  c e l l s  
w i th  f o r m a t i o n  of  p h a g o c y t e s .  
H.& E . x  500.
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F i g . 1 2 5 .1 6 1 8 4 .N e o p l a s t i c  
R e t i c u l o s i s .  Tumour from sm a l l  
bowel.
H.& E.X 500

F i g . 1 26 .1 61 8 4 .  N e o p l a s t i c  
R e t i c u l o s i s .  S p leen  t o  show 
g e h e r a l  c e l l u l a r i t y  a l s o  l a c k  o f  
d e f i n i t i o n  o f  M a lp ig h ia n  b o d i e s .  
H.& E. X 500.

F i g , 127 .16184 .  N e o p l a s t i c  
R e t i c u l o s i s .  S u p r a r e n a l  t o  show 
d i f f u s e  i n f i l t r a t i o n .
H.& E. X 400,

F i g . 1 2 8 .1 6 1 8 4 .  N e o p l a s t i c  
R e t i c u l o s i s .  Tumour Nodule 
f rom l i v e r .
H.& E .X  400 .
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F i g . 129 .16184 .  N e p p l a s t i c  
R e t i c u l o s i s .  Tumour n o d u le  from 
p e r i c a r d i u m , a r o u n d  a sm a l l  
v e s s e l .
H.& E .x  200.

F i g . 1 30 .1 6 1 8 4 .  N e o p l a s t i c  
R e t i c u l o s i s .  Tumour n o d u le  f rom 
p e r i t o n e a l  s u r f a c e  o f  "bowel.
H.& E . x  400.
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F i g . 1 3 1 .1 5 9 2 3 .N e o p l a s t i c  
R e t i c u l o s i s .  Tumour showing 
un ifo rm  c e l l u l a r i t y .
H.& E. X 400.

F i g . 133 .15923 .  N e o p l a s t i c  
R e t i c u l o s i s .  Sp leen  t o  show 
u n i f o r m i t y  of  c e l l s  and  l a c k  of  
d e f i n i t i o n  of  M a lp ig h ia n  b o d i e s .  
H.& E .x  400.  

t  .________    .

F i g . 13 2 .15 9 23 .  N e o p l a s t i c  
R e t  i  c u lo  s i  s . Tumour showing 
s y n c y t i a l  a r r a n g e m e n t  o f  c e l l s  
and  ten d e n c y  t o  e n d o t h e l i a l  
f o r m a t i o n .  H.& E.X 500.

} ^

F i g . 1 3 4 .1 5 9 2 3 .  N e o p l a s t i c  
R e t i c u l o s i s . T o  show d e s t r u c t i o n  
o f  l i v e r  c e l l s  a n d  i n f i l t r a t i o n  
w i t h  tumour c e l l s .
H.& E. X. 500 .



F i g . 136 ,700 .  N e o p l a s t i c  
R e t i c u l o s i s .  Gland showing 
un i fo rm  c e l l u l a r i t y .  R e t icu lu m  
c e l l s  s c a n t y .
H.& E . *  400.

f t

F i g . 138. 782. N e o p l a s t i c  
R e t i c u l o s i s .  Gland s i m i l a r  to  
700 b u t  c e l l s  l e s s  u n i f o r m .  
H.& E .X  400.

F i g . 137, 700. N e o p l a s t i c  
R e t i c u l o s i s . Gland t o  show s c a n t y  
r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . X  400
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F i g . 139 .  782.  N e o p l a s t i c  
R e t i c u l o s i s .  Gland showing s c a n t y  
r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n . * 400.
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F i g . 141. 778. N e o p l a s t i c  
R e t i c u l o s i s .  Gland shows a lm o s t  
no r e t i c u l i n .
S i l v e r  i m p r e g n a t i o n .  X 400.

F i g , 143.  800.  N e o p l a s t i c  
R e t i c u l o s i s .  G land  shewing  
f a i r l y  c o p io u s  r e t i c u l i n .  
S i l v e r  i m p r e g n a t i o n .  * 500.

F i g .  140. 778. N e o p l a s t i c  
R e t i c u l o s i s .  Gland.  Resembles 782 
b u t  more l a r g e  c e l l s  a r e  
p r e s e n t .
H.& E. X 400.

F i g . 142, N e o p l a s t i c  
R e t i c u l o s i s .  Gland showing l a c k  
o f  u n i f o r m i t y  o f  c e l l s .
H.& E.X 500.
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F i g .  1 4 4 .A f f e r e n t  S in u s  a t  12 h r s .  
Few c e l l s  i n  s i n u s .  C e l l s  of  
c o r t e x  m a in ly  ly m p h o c y te s .
H.& E .x  500.
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F i g . 146.  A f f e r e n t  S in u s  a t  36 h r s .  
Macrophages ,  r e t i c u l u m  c e l l s  and  
lym phocy tes  a l s o  i n t e r m e d i a t e  c e l l  

^  m onocy tes .  H.& E. X 500.

F i g .  1 4 7 .M e d u l l a r u  S in u s  a t  36 h r s  
H y p e r p l a s t i c  r e t i c u l u m  c e l l s  i n  
m e d u l l a r y  c o r d s .  Macrophages  f r e e  
i n  s i n u s .  S l i g h t  s p e l l i n g  of  
s i n u s  e n d o th e l i u m .  H.& E . X  500.

F i g .  145.  Gland a t  36 h r s .  C o r t e x  
shows w e l l -  d e f i n e d  f o l l i c l e s ,  
c f .  f o l l i c u l a r  h y p e r p l a s i a  o f  
r e a c t i v e  t y p e .  H.& E.X 75.
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F i g . 150. Gland a t  72 h r s .  
A f f e r e n t  s i n u s  i s  c e l l u l a r .
No d e f i n i t e  f o l l i c l e s  i n  c o r t e x .
H.& E . *  100.

F i g . 149. Gland a t  60 h r s .  
C o r t i c a l  f o l l i c l e s  a r e  becoming 
l e s s  d i s t i n c t .
H.& E. * 75.

F i g .  151 , G land  a t  72 h r s .  Area 
o f  c o r t e x  showing h y p e r p l a s t i c  
r e t i c u l u m  c e l l s .
H.& E. * 4 0 0 .

F i g . 1 4 8 .M e d u l la ry  S inus  a t  60 h r s .  
Many ?monocytes  i n  s i n u s  a n d  i n  
c o r d s .
H.<* E. * 500.
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F i g .  1 5 2 .M e d u l la r y  s i n u s  a t  7 2 h r s .  
M acro p hages , some f r e e  i n  s i n u s  
smme f i x e d  i n  c o r d s .  Tending  to  
form p l a q u e s .  O the r  c e l l s  m a in ly  
ly m p h o c y te s .  H.& E.X 500.

F i g . 1 5 3 .M e d u l la ry  s i n u s  a t  72 h r s .  
P a l e  m ac ro p h ag e s , lym phocy tes  and  
i n t e r m e d i a t e  m ononuclear  c e l l s  
? m o no cy te s .
H.& E. * 500.
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F i g . 1 5 4 .M e d u l l a r y  s i n u s  a t  72 h r s .  
Same t y p e s  o f  c e l l  a s  i n  F i g .  153.  
Some ?monocytes  a r e  a l s o  p r e s e n t  
i n  t h e  c o r d s .
H.& E . * 600.
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F i g . 1 5 5 .M e d u l la ry  s i n u s  a t  1 2 0 h r s .  
C e l l s  m a in ly  of  m onocy t ic  ty pe  i n  
s in u s  and i n  c o r d s .  Some such  c e l l  
a r e  u n d e rg o in g  m i t o s i s .
H.& E . * 600.
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F i g . 156. Gland a t  144 h r s .  
H y p e r p l a s t i c  r e t i c u l u m  c e l l s  
among lym phocy tes  o f  c o r t e x .  
H.& E.X 300.
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F i g , 1 5 7 .M e d u l l a r y  S in u s  a t  144 h rs  
C e l l s  m a in ly  of  m onocy t ic  t y p e .
Ho m ac ro p hag es .  M i t o s e s  f r e q u e n t .  
H.& E . * 600.

F i g . 1 5 8 .M edullary Sinus a t  144 hrs 
S im ila r  c e l l s  to  th ose  in  F ig . lo 7  
H.& E. * 7 0 0 .
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F i g . 159. S p leen  a t  12 h r s .  
M a lp ig h ian  b o d ie s  a r e  f a i r l y  
d i s t i n c t  from th e  r e d  p u lp .
H.& E. X 75.

F i g .  160.  Sp leen  a t  24 h r s .  
M a lp ig h ia n  b o d i e s  a r e  w e l l - d e f i n e  
H.& E. X 75.

iW M m

F i g . 161. S p leen  a t  36 h r s .  
M a lp ig h ia n  body r a t h e r  l e s s  
d i s t i n c t l y  d e f i n e d .
H.& E .X  100.

F i g . 162.  S p leen  a t  36 h r s .  
M a lp ig h ia n  body showing 
s y n c y t i a l  a r r a n g e m e n t  of 
r e t i c u l u m  c e l l s .
H.& E . * 1000.



F i g . 165.  S p le e n  a t  60 h r s .
P la g u e  of  r e t i c u l u m  c e l l s  i n  
M a lp ig h ia n  body a l s o  h y p e r p l a s i a  
o f  r e t i c u l u m  c e l l s  a ro u n d  i t s  edge 
H.& E.X 500.

F i g . 166. S p le e n  a t  72 h r s .  
M a lp ig h ian  body s m a l l , i r r e g u l a r  
and i l l - d e f i n e d .  G re a t  c e l l u l a r i t j  
o f  r e d  p u l p .
H.& E.X 100.

F i g . 163. S p leen  a t  36 h r s .  
M a lp ig h ia n  body showing 
s y n c y t i a l  a r r a n g e m e n t  of  
r e t i c u l u m  c e l l s .
H.& E . x  1000.

F i g , 164. S p leen  a t  60 h r s  
M a lp igh ian  hotly n o t  c l e a r l y  
d e f i n e d  from r e d  pult>
H.& E . x  100.



F i g , 1 6 7 , Sp leen  a t  72 h r s ,  
M a lp ig h ian  body w i t h  d i v e r s e  
c e l l u l a r i t y , Many l a r g e  mono
n u c l e a r  c e l l s  f i x e d  and f r e e .

_ Mi t o s e s  and  p l a g u e s .  H.& E.x 500.

F i g . 169. S p le en  a t  120 h r s .  
M a lp ig h ia n  b o d i e s  n o t  w e l l  
d e f i n e d .  P u lp  v e r y  c e l l u l a r .  
H.& E .X  75.

a

F i g . 168. Sp leen  a t  72 h r s .
Edge of M a lp ig h ian  body. 
H y p e r p l a s t i c  r e t i c u l u m  c e l l s  
merging w i th  th o se  of p u l p ( l e f t ) .  
H.& E . x  500.

F i g .  170. S p le e n  a t  144 h r s .  
M a lp ig h ia n  b o d i e s  s m a l l  b u t  more 
compact .  P u lp  v e r y  c e l l u l a r .
H.& E .X  75.



F i g . 171. Sp leen  a t  144 h r s .  
Edge of  M a lp ig h ian  body f a i r l y  
c l e a r l y  d e f i n e d .  More b lood  in  
p u lp  th an  p r e v i o u s l y .
H.& E. x 500.

F i g . 172.  Gland from a c ase  of  
g l a n d u l a r  f e v e r , showing 
r e a c t i v e  f o l l i c u l a r  h y p e r p l a s i a  
and s i n u s  c a t a r r h .
H.& E . x  100.


