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Morphogenesis of a Virus in Cats with Experimental Feline Infectious Peritonitis 

l’rrliminaq ultrastructural and filtra- 
tion studies have shown that feline infectious 
peritonitis (FIP) is probably caused b\- a 
virus although the virus could not be grown 
in tissue culture (1, 2). Despite the fact that 
Hardy et al. (S) demonstrated that a feline 
leulwmia virus antigen was present in 5 of 
13 cats with spontaneous I;II’ and feline 
leukemia virus was found in electron micro- 
graphs from tissues of 1 of the 5 cats, in our 
study of various tissues from 25 cats with 
experimentally induced FIP, morphological 
forms of feline leukemia virus, as described 
by various workers (h-6), have never been 
seen. This paper reports the morphogenesis 
of :I virus as detected in tissues from 12 of 
the 25 cats with experimental P’II’. 

The original source of the infectious ma- 
terial has been described (7). The 12 cats 
were killed 011 postinoculation days 3 to 19 
(Table 1). They had been inoculated sub- 
cutaneously or intraperitoneally with bac- 
teriologically sterile saline suspensions of 
kidney-, liver-, or omentum-containing 
lesions of FII’. JIethods for the preparation 
of b&sues for electron microscopic examina- 
tion have been described (8). Thin sections 
were examined in a Philips EAI-200, AEI EA[ 
GB, or RCA EALU-SG electron microscope. 

Viral particles were found most commonlu\ 
in cells identified a macrophages in typical 
lesions of E‘IP in the omentum, spleen, liver, 
and subcutaneous site of inoculation. It. 
could not be ascertained whether these 
macrophages originated from mesothelium, 
reticulum cells, blood monocytes, or tissue 
hist,iocytes. The impression was that t,he> 
had originated from each of these sources. 
Viral particles were found in varving num- 
bers in different cells. Cells containing viral 
particles were e:wily found in some sections, 
in others an extensive srarch was necessary. 

These cells were always in areas adjacent 
to the necrotizing lesions of FII’. 

Most commonly, viral particles were 
usually seen in the Golgi area in vesicles 
and smooth-surfaced cysternae (Figs. 1, 2). 
Occasionally, phagosomes contained viral 
particles, sometimes in large numbers (Fig. 
5). Extracellular particles were detected 
rarely. Occasionally, the virus was sew 

budding from smooth-surfaced vesicles or 
cysternae (Fig. 4). Budding from the plasma 
membrane was never detected. Double 
buds were rarely seen (Fig. 4b). Viral par- 
ticles usually measured 70 to SO rnK in 
diameter alt.hough some larger forms I\-ere 
seen (Figs. 2, 3). Most particles contained a 
donut-shaped nucleoid, 50 to 55 rnp in 
diameter, with a central lucent area of 20 
to 30 rnp in diameter. The nucleoid n-as sur- 
rounded by a trilaminar unit membrane 
(Figs. 2, 3, 4). Other forms of viral particles, 

TABLE 1 

J)IXECTION OF \'IIL~L PARTICLES IN C.\TS IVI'L'II 
EXPERIMENTALLY INDUCED FELINE 

IxFnc~Io~s PERIT~XIT~S 

Cat source of Serial .Post- 
number inoculum r=- Inoc”- sage lation Tissue 

l-3 
2-4 
2-5 
N-2 
-1-s 
5-3 
G-G 
G-X 
(i-30 
fj-31 
7-2 
7-5 

Ref. (7) 1 
2 

- 2 
2-4, 2-5 3 

-l 
1-8 5 
5-3 G 
5-3 (i 
5-3 G 
5-3 6 
(i-6 7 
(i-0 7 

~.~__ 

day 
___-- 

12 Omentum 
B Omentum 
7 Oment,um 
G Liver 

17 Omentum 
7 Omentum 

19 Omentam, subq. 
12 Omentum 
11 Omentum 
3 Omentun 
5 Liver 
9 Liver, spleen 



FIG. 1. Portion of a macrophage in the greater omentum of cat 24, 6 days after intraperitoneal 
inoculation. Many viral particles are visible in vesicles and smooth-surfaced eistermae (arrows). Phago- 
some (P), nucleus (N), microfibrils (f). X28,000. Scale = 1 p. 

FIG. 2. Portion of a macrophage in the omentum of cat 2%5,7 days after intraperitoneal inoculation. 
Many viral particles are seen in dilated smooth-surfaced cisternae (arrows) and smaller vesicles. Note 
the various forms including typical particles with donut-shaped nucleoid and a trilaminar unit mem- 
brane (arrow-v) and others with nucleoids appearing as solid spheres or crescents. X53,800. Scale = 1 p. 
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FIG. 3. Omentum of cat 2-5. The size and structure of the typical viral particle in smooth-surfaced 
cisternae can be seen. The donut-shaped nucleoid is surrounded by a trilaminar unit membrane. Club- 
shaped projections (arrow-p) are seen associated with some viral particles. X160,000. Scale = 100 mu. 

FIG. 4. Portions of macrophages showing stages of budding. (a) and (b) are from the liver of a i--day- 
old cat, 6 days after subcut.aneous inoculation. The trilaminar unit. membrane is prominent in (b). It 
appears to be continuous with t,he membrane of the vesicle in (a). Club-shaped projections (arrow-p) are 
associated with the particles in (b). In (c) and (d), from the omentum of cat 2-5, t,he final stages of the 
budding process is observed. (a), (b), and (d) X107,600. (c) X36,400. Scale = 100 rnp, 

which appeared to be degenerating forms, 
were frequently seen, especially in cysternae 
and phagosomes. Their nucleoid took various 
forms from solid spheres to crescent.ic shapes, 
and their unit membranes were intact or 
appeared as ingle slines (Figs. 2, 5). 

Club-shaped projections were occasionally 
seen associated with viral particles (Figs. 3, 
4b). No other viruses or microorganisms 
could be identified in electron micrographs of 
the 25 cats studied, except for the viral 
particles described above. 

The morphogenesis and morphology in 
thin sections of the virus reported above is 
similar to that of the human coronavirus 
224-E and mouse hepatitis virus (9, 11). 
If the club-shaped projections noted in some 
electron micrographs of the virus reported 
above are, indeed, viral structures, a further 
similarity to coronaviruses is evident (10). 

Though similarities to feline leukemia 

virus (FLV) are apparent, the virus in cats 
with experimental FIP appears somewhat 
different in electron micrographs because: 
(a) FLV is larger in size. This consistent 
difference in average size has been demon- 
strated using the same electron microscope 
and identical techniques in one laboratory 
(2, 4, 8) ; (b) FLV buds from the plasma 
membrane, and the virus in cats with FIP 
does not (4-6) ; and (c) FLV may have an 
intermediate shell or ring (4,G, 8). A morpho- 
logical comparison of FLV to the virus in 
cats with PIP appears similar to one of 
mouse hepatitis virus and 224-E to murine 
leukemia viruses. 

Comparisons of FIP and mouse hepatitis 
reveal further similarities. Recent studies 
have shown a possible pathological inter- 
relationship of FIP and feline leukemia 
(3, 4, 7). Earlier, mouse hepatitis virus was 
found complicating studies with mouse 
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05457.06 and the Chancellor’s Patent, Frmd for 
graduate student research. 
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