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Studies have recently been reported on sub- 
microscopic morphology of avian erythroblas- 
to&( 1) caused by strain “R” of Engelbreth- 
Holm ( 2 ) and extensively investigated by 
Beard (3 ) .  Erythroblastosis is also caused by 
strain “RPL-12,” which originally caused pri- 
marily visceral lymphomatosis, but after serial 
passages elicited erythroblastosis when given 
in large doses to susceptible chickens. Both 
strains in low doses also induce a high inci- 
dence of visceral lymphomatosis (43) .  The 
most notable biological differences between 
these 2 strains are range of time of death (12- 
30 days for strain R, 30-90 days for strain 
RPL-12) and occurrence of osteopetrosis 
marked with strain RPL-12 and negligible 
with strain R. Majority of chickens, when in- 
oculated to age of 84 days with cell-free prepa- 
rations of RPL-12 strain, die of erythroblas- 
tosis (4),  while older chickens when inoculated 
with similar preparations, develop more fre- 
quently visceral lymphomatosis but only after 
100 days, irrespective of age of inoculation. 
T t  has been suggested that visceral lympho- 
matosis virus is a “wild type” virus, since in 
contrast to erythroblastosis virus i t  has main- 
tained itself in most poultry populations for 
several decades( 6 ) .  The present studies were 
carried out as a first step in ascertaining rela- 
tionship of agent or agents causing visceral 
lymphomatosis and erythroblastosis RPL- 12 
strain. 

Material and methods. Chickens which de- 
veloped erythroblastosis following intravenous 
or intraperitoneal inoculation with cell-free 
preparations of RPL-12 tumor strain, served 
as donors. Spleen from chickens with macro- 
scopic and microscopic changes diagnostic of 
erythroblastosis was used for ultrathin section 

studies in an RCA EMU-3A electron micro- 
scope. Method of specimen preparation for 
electron microscopy was the same as in study 
of organs from chickens with erythroblastosis 
caused ‘by “R” strain of Engelbreth-Holm ( 1 ) . 
granuloblastosis ( 7), and visceral lymphoma- 
tosis (8).  

Results. The general appearance of some 
tumor cells from spleen of chickens with eryth- 
roblastosis RPL-12 strain, as frequently en- 
countered during scanning, may be seen in 
Fig. 1. Cytoplasm and nucleus of cells ap- 
pear unchanged. Nuclear and cytoplasmic 
membranes may be seen clearly delineated and 
intercellular spaces are well defined. Fre- 
quently, however, (Fig. 2 ) ,  a t  somewhat 
higher magnification dense spherical particles 
have been encountered in clusters or in rows 
within intercellular spaces and in what appear 
to be vacuoles in the cytoplasm of some cells. 
Majority of cells appear unchanged, although 
some vacuoles may be seen in the cytoplasm 
of a cell in lower left hand corner. A cluster 
of particles within what may be a vacuole in 
the cytoplasm of a cell in Fig. 2 ,  may be seen 
at  higher magnification in Fig. 3. Some par- 
ticles show a characteristic internal structure, 
with a central dense core and a limiting mem- 
brane surrounding a less dense zone around 
the central core. Similar spherical or spher- 
oid particles have been observed scattered 
within the cytoplasm of cells and in inclusion- 
like bodies, (Fig. 4 ) .  Appearance of some 
tumor cells, frequently observed, may be seen 
in Fig. 5 .  Numerous dense osmiophilic bodies 
of varying size and appearance are a striking 
feature. Cell membranes have disappeared 
and cytoplasm of cells contains numerous al- 
tered mitochondria and vacuoles, some of con- 
siderable dimensions, partly filled with irregu- 
larly shaped dense osmiophilic material. In  
addition. inclusion-like I)odirs niay I)e seen 
con ta in i ng sp her ica 1 1x1 r t ides. sc J 111 e 1 )a I- t ides 



ticles approximately 830 A. The overall aver- 
age size of all particles has been estimated at  
730 A. The size of their dense core ranged 
from 280 A to 380 ‘4. average 320 A. 

Discussion. Electron microscope studies of 
spleen affected by visceral lymphomatosis (8) 
and erythroblastosis RPL- 12 strain, revealed 
an essential similarity in changes of tumor 
cells in these 2 conditions, and also a similarity 
in size and frequency of appearance of charac- 
teristic virus-like particles present in affected 
organs. -4verage size of particles, based on 
estimation of 700 particles in each of the 2 
diseases was similar, 720 X and 730 A respec- 
t ively. The morphological similarity of par- 
ticles. assuming they are the causative agent, 
could conceivably indicate that the same agent 

are also scattered i n  the cytoplasm and in  
spaces between broken down cell material. 
Part of cytoplasm of a tumor cell, with an in- 
clusion-like body containing characteristic 
particles, some lying free in the cytoplasm. is 
shown in Fig. 6. Characteristic niemt)ranoiis 
structures occasionally observed in Imak- 
down cells may also be seen. (’omparison oi 
appearance of characteristic particles within 
an inclusion-like body and those scattered 
within and outside the cytoplasm of ;i cell i. 
shown in Fig. 7 and Fig. 8. Particles shown 
in both Figures reveal the same characteristic 
structure. Those within the inclusion-like 
body appear more uniform in size than those 
outside the body. 

Calculation of size of 700 particles present 
within inclusion-like bodies and outside the 
cells, showed average size of smallest to I,r* 
:tpprosimately 6.50 A ant1 that  of largest par- 



is involved. Frequent induction of visceral 
lymphomatosis and erythroblastosis RPL- 12 
strain by the same cell-free preparations from 
naturally occurring cases of visceral lympho- 
matosis may indicate variation or mutation of 
the same agent (4).  Further studies, however. 
are required to settle the problem. 

Changes observed in organs of chickens 
with erythroblastosis “R” strain ( 1) and gran- 
uloblastosis ( 7)  are essentially similar to those 
seen in visceral lymphomatosis (8) and eryth- 
roblastosis RPL-12 strain. However, the av- 
erage size of the characteristic particles, based 
on a count of approximately 700 particles, is 
640 W in erythroblastosis “R” strain and 620 
A in granuloblastosis. A similarity in size and 
structure of particles present in granuloblas- 
tosis (7) and erythroblastosis “R” strain ( 1 ) , 
however, does not necessarily indicate their 
identity, in view of observed chemical and 
serological differences between the agents of 
these 2 diseases (9) .  

The average size of particles in visceral 
lymphomatosis and erythroblastosis RPL-12 
strain, based on the average of 700 measure- 
ments, would appear to be larger than the 
average size of particles in erythroblastosis 
“R” strain and granuloblastosis, but further 
statistical analysis will have to be made be- 
fore unequivocal conclusions can be drawn 
about the observed difference in size of the 
particles. 

It has been suggested, although evidence is 
far from conclusive, that all forms of avian 
leukosis and related neoplasms are caused by 
a single multipotent virus ( 10,11,12 ) . Evi- 
dence accumulated during recent years indi- 
cates, however, that viruses of avian leu- 
kemias, erythroblastosis, and myeloblastosis 
(3), virus of lymphomatosis( 1 3 ) ,  and viruses 
responsible for numerous avian sarcomas, al- 
though related agents, are in fact separate and 
distinct biological entities ( 3 ) .  The simul- 
taneous application of as many technics as 
possible to the study of these viruses, such as 
biological, biophysical, biochemical as well as 
others and also of electron microscopy of ul- 
trathin sections of tissues and organs infected 

by these viruses, may possibly settle the prob- 
lem of the relationship of these agents. 

sum mar^^. Tumorous spleen from chickens 
with erythroblastosis RI’L-I 2 strain were ex- 
amined in ultrathin sections. The cytoplasm 
of cells of the affected spleens showed changes 
similar to those observed in visceral lympho- 
matosis. Characteristic particles were ob- 
served in cytoplasm of cells similar in struc- 
ture and size to that of particles in visceral 
lymphomatosis. The diameter of the particles 
was found to vary from 650 A to 830 A, with 
an average of 730 A, and that of the internal 
dense core varied from 280 A to 380 A, with 
an average of 320 A. The average size of the 
characteristic particles in erythroblastosis 
RPL-12 strain and visceral lymphomatosis 
is similar and appears to be larger than that 
of similar particles in erythroblastosis “R” 
strain and granuloblastosis (myeloblastosis) . 
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