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Preliminar. . Report

Two types of inclusions ("A" antl "B") I\ave I)ccn reportccl in cells 11Tfected
witli cowpox virus LB red and LB \\, hire strains (Kato ,! a!., 1959a, 19591J). 'flIe
"A" type inclusions (Do\\, nie type )of these two strains were free from any vii. us
particles. Morphological studies of the infected cells were extended to five other
strains of cowpox virus and alastrim virus

Five sti. ains of cowpox virus (AmsiCidam, 53.58,60 anc161) \vhicl} it ad lieen
identified as cowpox virus IJy their setological reactions (Gispen, 1955), were kindly
oriven Iiy Dr. GispeiT (NIH, Netherlands), tind LITe Juba strain of alastrim virus was
kindly giv, n by D". T, gay" (NTH, I"pan). A1, nut 3 XIO' F1, colts w, ". di*per, "d
into a Leighton tune containing a I I x 4-5 nlin coversliji. Tile medium was Earle's
I)alanced salt soliition coiTtaining 0.5 per cent Iactall)urnin ITydi'o1yzate, and 10 per
cent calf serum. The virtis titre of eacl\ virus samples was adjusted 10 aimut 106
pock foi. ming units per in I. Cultui. es \\, eie inoculated willt 0.5 InI of virus material
24 hours aftei cell dispersion. After a period of an hour 10 allo\\, viral adsorption,
the medium was replaced I)y maintenance medium. Twelve and twenty four
hours after viral inoculation, the coverslips were Iakcn out and divided into three

fixecl with nTethanol and stained witlt Giemsa011e of the pieces waspieces.

solution and another was fixed witlT Bonin's Huid and stained with Itematoxylin-
The third piece was observed IJy PITase contrast microscopy without fixation.

All strains of poxvirus tested were found to produce typical "B" type inclusions.
No inorphological differences could lie seen netween them. Besides "B" type
inclusions, all five strains of cowpox virus produce A type Inclusions. It is
interestinor that the "A" type inclusions of four strains of cowpox virus (53.58,60,
61) d, haire!y ". nthined ^ number of ,I'm, nt""y I, .di. , (Fig. I, 2.3,4). Th,
in orphological appearances of these ' 'A' ' type inclusions closely I. eseml)!es those
of 11Le "A" type inclusions of ectromelia virus. The "A" type inclusions of the
Amsterdam strain of cowpox virus werc free from elementary I, odies like those of
the LB red and white strains of cowpox virus. These characteristics of the "A"
type inclusions were stal)Ie Iho\Igh in o1'c IhaiT 5 viral passagcs o1T chorioallantoic
membrane.

TILus the SII ains' whiclL produce "A" type inclusions \\, illt elementary I)odies
were designated as COEu/10x aji\r ", I""~,~ r/Iai!if ancl tlte styaiiTs \vhiclT I, roduce "A"
type inclusions without elementary nodies \\, ere designated as colt/10x '11/1J ", I""~
stint, if .

Because of the close reseml)lance of tlTese cowpox virus strains to ectromelia
virus, three other markers (the characteristics of the pocks formed o1t the chorioal-
Iantoic meinIJrane, tite susceptibility of nTice to the virus anc1 11Te appearance of the
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\* I Tissue culture FL cells I CAM Animal experiments* ^-- ^^

** Inclusions I Giant cell! Color I ^ Mortality I Lesions of
''rus , I ,. B. , I. .A, . Elementary: formation 10f pocl< of mice rabbit skin'Ibodies^ I I

Cowpox
LB red

Cowpox I "B" I ~'A"
LB white

A ' d ' "B" I "A" ER (-) I
Cowpox 53 "B" "A" ER (+)

ER (+) I

ER (+)

"B" "A"

Cowpox 58 I "B" I "A"

Cowpox 60 : "B" "A"

Cowpox 61 "B" "A"

ECt"Qinelia I ~.:~~;; ~I~~" "
Hampstead, I

Alastrim I " " 'Iubaj I ~

Table I.

ER (-) I

ER (~) I

=L

lesions on ralJl)it skin) \\, ere examinecl on these poxviruses. The results are shown
in Table I. All strains of cowpox virus except the white variant of the LB strain
produced red pocks on chorioallantoic membrane. The LB white strains of
cowpox virus and alastrim virus produced large white pocks, while ectromelia
virus produced small white pocks. Intraperitoneal inoculation of 0.2 inI of ectro-
meIia virus (10' piaque forming tinits on L cells per inI) always killed adult mice,
while the same titre of cowpox \, Irus or alastrinT virus did not. It is not necessary
to mean that mice are not srisceptil)Ie to cowpox \irus. As a matter of fact, cow-
pox virus can multiply both in Ehrlich ascites tumor cells and in abdominal mono-
cytcs in mice. However the virus Tarcly kill adult mice. Intradermal inoculation
of ectromelia virus never caused any lesions in ral, nit skin while the other viruses
testecl callsed reddish swollen indlirations.

We therefore concludecl that the "A" type inclusion markers could be used as
a simple indicator. of differentiating netwecn cowpox virus and vaccinia virus
derivecl from variola virus and alastriin virus I)asec\ on this point of distinction.

Summary; The inclusion maikers of five strains of cowpox virus (53.58,60,
61 and Amsterdam) an <1 the Iuba straiit of alastrim virus were studied. No differ-
ence could lie seen in their "B" type inclusions. "A" type inclusion formation
was found to be a stable marker for all cowpox virus strains. Furthermore "A"
type inclusions of fom. strains of cowpox virus (53.58,60,61) were always filled
with a numlJer of elementary I)odies unlike the "A" type inclusions of the LB red
and white strains and the Amsterdam strain of cowpox virus. The former strains
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were designated as 60,010x air"$ '""a~ strains and the latter strains as cowlox airtt$
"A""- strains.
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Fig. I. "A" type inclLisions or FL cells infectccl willl cowpox \, irus 53, observecl b illa
microscopy. The "A" Iypc incltisions are fill, cl willI a number or eleme I b I' .

Fig. 2. A similar. picture or cowpox \. irus 58
Fig. 3. A similar picture o1 cowpnx \, ITtis Go
Fig. 4. A similar piciurc or cowpox \. ITtis 61
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