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111hl. :\'S .10.11\\I I, 198-200 (1958i

Several authors <Splendoi. e, 1909 ; Rivers, 1930 ; Le\vis and Gardner, 1932)
\\. ho studied in orphologically the infected rabbit tissue using Giemsa stainino or
cosin-inclhylene blue staining, called thc inclusion bodies of rabbit myxoma virus
acidophilic o1. eosinophilic. Chaproniere (1956) described the formatioiT of eo-
sinophilic inclusions in cultured cells of rabbit tissue and at the same time depicted
gro\\, Ih curves of the virus. Chaproniere and Andrewes (1957) reported the
cultivation of the virus in tissues of nonsusceptible hosts. The susceptibility of
Ihc human amnion cells (A 203) (StraiiT established by Zitcer and Dunnebacke)
10 the myxom^ vi"us was found by I\ato and Cutting <1958,1959). They f, und
inclusion bodies in these human amnion cells as well as in the cells from the

abdomen and from tumor tissues in the rabbit. Histochemically the inclusions were
all Feulgen positive. Neither polysaccharide, nor fatty substance could be demoil-
strated in them. The inclusions took up hematoxylin and became reddish purple
with Gicmsa stain. The above mentioned appearance and the histochemical charac-
tenstics \\, ere the same as those o1 the inclusion of rabbit fibroma virus, the so-
called Guamieri body of vaccinia virus, the " B " type inclusion or ectromelia
vi, us (Kat, , 1955 ; Kato at a1, 1955) and fowlp, x vi"us (Kam, h. "^ at a1. , 1955).

This letter describes the Tclationship between the localization of the myxoma
virus antigen and its inclusion in tissue culture cells : a relationship which has up
10 the present been quite obscure. Human amnion cells (FL strain) \\'ere used
throughout thc experiments. About 3 x 105 cells \\, ere cultured in a series of test
tubes. The culture medium cosisted of 10% 0x serum and 90% \'LH (Hanks'
balanced salt solution containing 0,196 yeast extract and 0.5% Iactalbumin
hydrolysate).

The virus material was added after 3 days cultui. e. The growth curve or
Ihc virus until seventl} day is shown in Fig. I.

To stain with fluorescein-labeled antibody, cover slip culture \\. as also carried
out simultaneously. Myxoma antiserum \\. as prepared by repeated inoculation of
ultraviolet ray irradiated viruses into the rabbits. Complement fixation titres up
to 640 X were obtained. Fluorescein-isothiocyanate (kindly given by Dr. Sei\\, ald
or San Francisco Univcrsity) was used for coupling. At various time of growth,
the cover slips were taken from the test tubes and treated as described by Coons
and Kaplan (1950). The jinmunological specificity of this staining \\, as established
by (a) lack of staining in uninfected cultured cells and (b) inhibition of staining
by prior exposure of Infected cells to uriconjugated hornologous antiserum, whereas
no inhibition occuri'cd by prior exposure to normal rabbit serum. As shown
in Fig. 2-5, almost all the inclusion bodies ranging from initial small round
bodies to large network bodies correspond to the fluorescent So far

nowherc else in thc cell. the nucleus or the cytoplasm other than the inclusions
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DAYS AFTER INFECTION

Fig. I. The growth curve of rabbit myxomo virusin cultures of human amnion cells IFL strainj
Broken line : virus in fluid phase ; unbroken I:ne : virus in freeze-thawed tissue. Plus signs

RID is Rabbit infectious DOSisI+. +}. \) indicate the approximate amount of inclusions
determined by the tumor formation on Ihe rabbit skin
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ICHANGE OF MEDIA

6 h,

has revealed a distinct fluorescence.

Thus I. abbit myxoma inclusion bodies have been proved to contain a great
deal of virus antigen as \\, ell as DNA material. it seems likely that myxoma
inclusion bodics arc an Important site for virus multiplicaLion.

39 hr

+++

199

3

REFERENCES

Chaproniere, D. M. (1956). The effect of myxoma \. irus o11 cultures of rabbit tissues. Virology
2,599.610

Chaproniere, D. M. , and Andrcwes, C. H. (1957). Cultivation of rabbit myxoma and fibroma
viruses in tissues or non-susceptible hosts. Virology 4,351-365.

Coons, A. H. , and 1<aplan, 1.4. H. (1950). Localization of antigen in tissue cells. I. ETp. IVed
91 I-13

Kamahora, J. , 1< ato, S. , Baba, E. , Llagiwara, K. (1955). Studies on the inclusion bodies of
fowlpox \, irus. Med. I. Omk" Uni". 6, 745-754

Kato, S. (1955). Studies on the incluson bodies of ectromelia \, irus propagated in the ascites
tumor cells. itr"s 5,111-118. (in Japanese EngiislT summary. )

Kato. S. , Hagiwara, K. , and Kamahora, I. (1955). The mechanism of the growth of ectromelia
virus in the ascites tumor cells. I. Study on the inclusion bodies of ectromelia virus
At I. I. Osaka Uni, . 6, 39-50

Kato, S. , and Cutting, \\'. C. (1958). FCx \11us irclusions in \'itTo and in \'ito. The 43rd
,., nual meeting of the Am. r;cat SOCicty for Experimental Pathology, April 15, Phila-
delphia

b 7



200

Kato, S. . and Cutting, \\'. C. (1959). A study of the inclusion bodies or rabbit myxoma and
fibroma virus and a consideration or the relationship between all pox virus inclusion
bodies. The Sin4ford Medical Bulletin 17, in press

Lewis, M. R. , and Cardner, R. E. (1932). A simple method for studying the cytology or the
infectious myxoma of the rabbit. Am. I Path. 8,583-587

Rivers, T. M. (1930). Infectious myxomatosis of rabbits. Observations on the pathological
changes induced by \, irus myxomatosum (Sanerelli). I. Exp. Med. 51, 965-976

Spl"ridore, A. (1909). Libe, das \!i"us myxosum der Kaninchen. Zbl. Bak, ., I. Orig. 48,300
MIChiaki Takahashi

Susumu Kameyama
Shiro Kato

Iuntar0 1< amahora
Departme"! qf Pathology,
ReJea, ch JR$!it"Ie for Microbi@/ Dire"ref,
Orek" Uni, erri47,
Re"i, ed December 5, 1958



Fig. 2. FL siroin cells, 4 doy, offer
infection. The bright yellow green
fluorescent urea, in VCrious forms

ore exclusively in cytoplasm.
Mugnmcotion = X 400.
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Fig. 3. The same orea as Fig. I of, er

staining with Gion, a ,o1uiion. Cy.
topicsmic RNA gino, , entirely dig.
OPPearod probCbly duo 10 long
exposure 10 ullroviolef roy, . Distinct

correspond 10fluorescent oreo,

Deg. n. rotedinclusicn bodies.

nuclei can be easily di, ,ingui. hed
under the microscope. Mugnincotion,
X 400.
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Fig. 4. Two days offer infection
Some cells have numerous sinol

fluore, cenl ureas, suggesting Iho

inulliple infection had occurred.
Mugnincolion , X 200.

Fig. 5. Two days offer infection.
Upper cell cle@rly shows Ihof virus
cringen, exi, , orcund the nucleu, .
Mugnmcolion , X 200.
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