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BIKEN JouR:.;J\L
Preliminary Report

11 has lieeiL reported that phenomenon of amitotic nuclear division sometimes
occurs in cells infected with Iterpes \, irus. I, 2, a) However, only Relssig of a/. 4)
have studied this subject experimentalIy. These authors considered that amitotic
nuclear division of pseudorabies infected cells in10ht I)e the result of an increased
synthesis of DNA coupled with an inhiliition of mitosis.

This is a preliminary, report on consistent In ductioil in high frequen^, of
amitotic nuclear division in POTcine kidney cells

Two kinds of POTcine kidney cells (PS cells) maintained in this Institute were
used for' our experiments. These two cell lines were on ulnally delived from the
same parent PS cells maintained IJy Dr. Inoue in the Institute for. \Iirus Research
in Kyoto University. 5 ) The line which was given to us first was cultured on YLH
solution with added Iiovine serum (PSI ) and the line which \\, e received recently
was cultured on LE solution containing serum (PSIj)

The -CGr Xiiyama strain of herpes simplex virus was used. This virus causes
rounding of cells after infection and does not cause formatioiT of syncytia. G, 7)
Monolayers of noth lines of PS cells were prepared on I O x 40 rutn coverslips in
Leiton tubes. Two or three days after platin. ' monolayers, each containing
approximately' 2 x 105 cells, were obtained on the coverslips. One inI of virus
containing approximately 10s Tcl050 was inoculated into each tube. After a
one horn' adsorption period, the Inoculation fluid was replaced I)y maintenance
medium. At appropriate Intervals after infection cells were fixed with EDUin's
fixative and stained \\, illT ITematoxylin and eosin.

The results on tamed using the Psi cells are as follows : Five hours after. in-
fcction cells I)egait to contract and their ITUclei \\, hich liefore infection were normally
in the center of the cytoplasm, seemed to shift to the cellular surface and most of
the nuclei liegan to elongate around a central cytoplasmic mass, \\, hicl\ could I)e
differentiated fronT the rest of the c\, toplasm I^, its denser staining with eosin.
Subsequentl\,, the nucleus liecame more elongated, often witl\ constrictions \\, hich
indented the nuclei or almost divided them into smaller 101>ulated nuclei. Some-

times the constrictions appeared very fine and a slender strand connected neigh-
houring nuclei to, 'ether. In this case the nuclei looked like a horseshoe (Flus.
I, 2) and some of the cells with this type of nucleus closely resembled polymor-
phonuclear Ieucoc\. tes (Figs. 3,4). Occasionally, ringshaped or doughnut shaped
nuclei (Fig. 5) and cauliflower shaped nuclei (FIGS. 6.7) werc found. At about
eight hours after infection the nuclei of almost all cells showed some of these
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inorphological changes. Each segmented nucleus contained ail eosinophilic mass
or a typical shrunken inclusion.

The relationship between the formation of inclusion bodies and amitotic
nuclear division was investigated. It was found that definite early signs of the
two different in orphological changes appeared at about the same time after Infec-
tion.

The line of PS cells which we obtained In ore recently (PSIj) , also showed
amitotic nuclear division. However, the incidence of this was lower than in the

PSI line of cells.
None of the other established cell lines kept in this Institute, (e. g. FL or L

strains) had such a high frequency of amitotic nuclear division as these cell lines.
Viral yields from infected cells seem to have no relation with this phenomenon.

While the culture fluid of infected FL cells contained approximately 108 Tcl05o
per in I when cytopathic changes were well advanced, that of L cells and of PS
cells contained as low as approximately 105-106 Tcl050 per ITTl. Thus the PS
cell lines had a comparatively low viral yield.

Relssiu at a/. reported that single rabbit kidney cells derived fronT 8 to 10 day
old monolayer cultures may undergo amitotic nuclear division after Infection with
pseudorabies virus, while single cells derived from 3 day old cultures did not
exhibit nuclear. division and they suggested that this division is correlated with an
increased synthesis of DNA. 4)

Althou, 'h it is uncertain whether nuclear division in infected PS cells Is related

to increased synthesis of DNA, this phenomenon seems to IJe more cytological.
As cytopathic changes in PS monolayer progressed, infected cells IJeCame rounded

ofand paranuclear portions became clearly distinguish able. The appearance
elongated nuclei or amitotic nuclei surrounding paranuclear masses suggested that
the former were pressed toward the cellular surface by the latter.

Further cytological and virological studies on this problem are now in pro-
dress and will be published later.
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Fig. I. The ccll on the ICfi of Ihc plate It as a Ilorseshoe-like nLicleus. x 3600

Fig. 2. Or thc fom cells in the plate, the upper two nave nuclei like catiliHowets, and the 10\\. er
two have horsehoe-nuclei. x 3600

Fig. 3. The nucleus of the central cell in the plate is divided into three lobulated nuclei, \\. 11icll are
connected together by a fine chromatin strand. The lobulated nucleus, \\, hich is shown in the
low part of the cell, ITas one indentation. x 3600

Fig. 4 . Tite cell, Ihc cytoplasm or which occupies the lower and n, iddle part or the plate, has two
lobulated nuclei. x 3600

Fig. 5. The lower left cellin the plate has a ringshaped nucleus. x 3600

Fig. 6. The cell in the ccntral right o1 the plate has a cauliflower-like nucleus. x 3600

Fig. 7. A cell with a cauliHo\\. er-!Ike nucleus. x 3600
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