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nuclear membrane resulting in the invaginations. 
The virus completes its formation by acquiring its 
outermost coat from the reduplicated nuclear 
membrane and the virus particles enter the cytoplasm 
either by rupture of the vacuole at the surface of the 
nucleus, or more probably by actual extrusion of the 
whole vacuole. Many of these virus·eontaining 
vacuoles are visible in the cytoplasm as also described 
by Luse and Smith'. The mt'thod of formation 
appears to resemble closely that found for herpes 
simplex virus in HeLa cells by Morgan et al.· 
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Cytochemical Changes in Human Amnion 
Cells infected with Psittacosis Virus 

BEDSON et aU described the developmental forms 
of psittacosis virus using conventional staining 
methods and light microscopy. Subsequent studies 
by others, who used phase, ultra·violet·, and electron" 
microscopy, and fluorescein· tagged antibody'" helpcd 
to describe the complex nature of the replication· 
cycle. In this work, we used Feulgen staining' and 
fluorescence microscopy with acridine orange dye to 
demonstrate cytochemical changes in tissue cultures 
infected with psittacosis virus. Immunocytochemical 
changes were followed by fluorescent-antibody tech
niques·. Pretreatment of infected cells with ribo· 
nuclease was also used in these staining procedures. 

"""hen cells stained with acridine orange are viewed 
with ultra-violet light, the cytoplasm and nucleoli 
appear rust-red and the nucleoplasm, yellow-green. 
In this communication, we shall refer to the rust-red 
colour as ribonucleic acid staining and to the yellow
green as deoxyribonucleic acid staining. 

A toxigenic psittacosis virus' in allantoic fluid was 
inoculated into a· line of human amnionS which was 
propagated on coverslips in Leighton tubes. At time
intervals, cultures were fixed in acid-alcohol, washed 
in McIlvaine's buffer (pH 3 ·8), and stained for 4 
min. in 0 ·01 per cent acridino orange prepared in 
buffer. Cultures were washed and mounted in 
buffer. They were examined with a Reichert Zetopan 
microscope and illumination system. At 2-4 hr. 
after inoculation, deoxyribonucleic acid·staining par
ticles (0 ·3-0 '6",) were noted in the cytoplasm. Within 
the following 24 hr., the initial deoxyribonucleic acid
staining particle was replaced by ribonucleic acid
staining inclusion which was distinct from the 
surrounding eytoplasm. These inclusions increased 
in size (1 ·0-4 ·0",) and in numbers (2-20) until grape
like clusters were formed. During the next 41) hr., 

colour differentiation of the individual inclusions 
within thesc clusters occurred in sequence from 
shades of red to orange to yellow to green. After
wards, and within the next 48 hr., pin-point (0 ·2-0 ·4IL) 
deoxyribonucleic acid-staining particles (mature virus) 
were evident. Re-infection occurred, and the cycle 
was repeated until the entire cytoplasm was filled with 
mature inclusions. Infected cells eventually ruptured, 
thus liberating virus particles into the fluid medium. 
Infection did not interfere with cell division; mitotic 
figures were noted throughout the developmental 
cycle. 

Treatment of infected cells with ribonuclease prior 
to staining with acridine orange effoetively removed all 
ribonucleic acid-staining material from the cytoplasm 
and nucleoli and from the matrix surrounding the 
deoxyribonucleic acid-staining virus particles. Dill'ing 
all stages of development, the deoxyribonucleic acid
staining material was Feulgen positive. Preparations 
of the early multicoloured (red-orange) inclusions did 
not react with a group-related fluorescein-tagged anti
body either with or without ribonuclease pretreat
ment. In eontrast, preparations which had reached 
the yellow-matrix stage were antigenic, but only after 
prior treatment with ribonuclease. Virus which had 
reached the mature green-matrix and pin-point 
deoxyribonucleic acid-staining stages were antigenic 
with or without ribonuclease pretreatment. That 
propagation of psittacosis virus in the tissne cult.ures 
had occurred was demonstrated by intracerebral 
inoculations into mice. 

By means of acridine orange dye and fluorescence 
microscopy, the replication-cycle of psittacosis virus 
in human amnion cells was shown to involve 
deposition of a ribonucleic acid-containing matrix by 
the host cell around an initial deoxyribonucleic acid
containing virus particle. Since this matrix could be 
digested with ribonuclease, it is not considered part 
of the intact virus and may function as a metabolic 
pool provided by the host cell. 
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