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these data that are provided to qualified U.S. contractors.
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contribuiion to the viral etlology of milker's cowpox. - b}

Ly ©. Nzcerann ond B. Jeubner.

d
Translated from Hautarzt 4: 210-212 (1953) by the: Technical Libranj
Brancn, Technical Information bLivision.

,4"

o one Coubts today that, genuine milker's coumex is & virus diceass.
Four different types of virus hava been cons sidered oo pathogens to date.’
Some writers assume that the disease is caused by cowpox virus (Frichoes 3,
Oppenheim and Fessler 17, Richter end Kressmamn 22), others identify the . ...
specific causative agent with paravaccinia virus (Koizenellembogen 10-11, | . |
Uolgow and Forosow &), with veriolovacecinie virus or with an attenuated -.f’"' "
variant of the latter (Cotiron 7, Zurukzoglu and Kuske 28, v. Zumbusch 27, = |
Scrultze and Grundherr 23, Schultze, Seifried and Scheaf 24), waile . -~}
Petracek (20) suggests a virus sul generis as in the case of infecticus ' } '
granulomas and warts. Obtermayer (cited in Katzenellenhbogen 11) even
believes that several types of virus (paravaceinia, cowpox, _va.riolovaccinia)»
ray evoke the clinical pictire of milker's cowpox. As is well kmown, b
milker's cowpox never develops in the course of immunization with variolo- {
vaceinie virus, either in man or in animal tests, The vaccinia virus : oy
therefore has little significance in the etiolog of gemuine milker's - ' , L
cowpox. The use of customary lymph vaccines may, under special conditions, b
lead to occasional abnormal vaccinal reactions characterized by the de-

velopment of a cherry-red papule. This manifestation is called vaccine g

rouge in the literature and is attributed to paravaccinia virue, This =~

vhenomenon was first pointed out in 1892 by Danve and larue. More detailed o F

studies date back to 1915 and v. Pirquet. ‘Doubtless there is a closer -
rorpholagical and clinical relationship between vaccine rouge and milker's
cowpox than between the latter and vaccinal effloréscences produced by
covpox virus. It is known that paravaccinia virus: cannot be transmitted to
test animals and does not reproduce on the choriocallantoic membrane of
incubated hen's eggs. Cowpox virus, on the other hand, may be grown on-

the allantois and gives positive transmission tests (e.g., Paul's corneal. -
test). Paravaccinia virus and cowpox vims therefore are difi‘erentiab}e. co

We studled a cace of milker's cowpax under our observation with'the f
ain of contributing to the question of the viral etiology of thie uisease. '

* A1l smear preparations revealed numercus elementa.ry bodies (EB) R which
co‘ d not be differentiated from those of enimal pox or. va.riolova.ccinia :
2. 2). Due to the relatively late term of n.nveatiga.tion, ‘the preparation
presumably shows the regenerative phase, in which maximsl’ mumbers of EB are
no longer prasent in the tissue,  For this reason we saw only isolated EB
per field under the electron microscope; these were quite typieal, -brick-
shaped EB between 250 and 260 millimicrons 1ong (Fig. 3).. The pathogen of

milker's cowpox thus belongs to the class of brick viruses (Tesserulata),
and the assumption of a virus sui generis in the sense of Petracek must be
rejected. Guarneri bodies were not ‘found during histological examination
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of sections. Inoculated rabblts did rot produce lesions regerhling
specific keratitis. In botr cuses the eyes remaired totally unuifoctod.
Cutancous instillation performzd by one of us cn himself gave a negative
result. lNor wus iU possible to irow the virus on egg membrane. lot a
single allantoic meubrane charged with our material showed =B,

These investipations indicate that the observed UB wcre not those of
original couwpox virus, since the latter propagate on the choricallantois
and are demonstrable in the corneal test. Our findings :re ne:rrly idontical
with data recently published by Katzenellenbogen (11). iz also belicve
that the pathogens, which we were able to classify unequivocally as brick
viruses, &re identical wAth the orginisms called paravaceinia virus in the
literature., It is known of the lather that they do not reproduce on the
allantois {as is the case zlso with the virus of molluscum contagiosum)
and are not transmissible to test animals. Both molluscum virus and para-
vaceinia virus may ve transmitted from person to person, however. Our
negative self-inoculation by the cutanesus route must not ba given too much
weight, aince il was done at a relatively late stags. lore important tharn
nzgative corneal instillations are negative culture results in the egg.
Germer (6) emphasized in a compilation that the last-mentioned criterion
is far more sensitive than Paul's test. The fact that EB wera readily
cdemonstrated lipght- and electron-optically, but nevertheless did not

. propagate in the egg, speaks strongly against their classification with

tha variolovaccinia~cowpox group and for their kinship with paravaccinia.
Now, -hea the concept "paravaccinia" been defined adequately? Thls question
may be affirmed only in the searise that the term includes the pathogen of

. vaccine rouze, withou! precise informtion about its origin. It is astumed

to be 2 modified variolovaceinia virus the criginal derivation of which is
also ohscure. The latter either originated from a human smallpox infection
and became attemuatzd in virulence b continuous passages through heifers
or calves — or it develuped by mcdification from original cowpox virus.

The nature of varinlovaccinia virus is changed with relative ease. ‘hen
rabbits are inceulated intrecersbrally with variolovaccinia, followed by - .
nontimious brain vassazes, the virug becomes docidedly neurotropic.
These modiZiid pathogens aie called neurolapines or neurovac:inos, which
have »zaqui-ed additional properties besides a changed trepisw. hen
empl < sed tc inocvlate rabblit skin, they produce hemoirhagic-nserotic
lesicns in contrast tuv tho predominantly proliferate manifesiations caused
by wvariolovaceinia, Presuwibly all types of rox are derived from & uniform
poxviras {+rimordial pox). Tt is quite iikely that the pathogens of varicla
vera, alas ~im, milker's cowpox, vaccine rouge, moliuscum contazioswn, and
variolovaccirta are only biological modifications (mucants?) of the T
orizinal porvirus — as p2y be the case witn various types of animal pox -
(fowlpcx, cow and sheep pox, ectromelia, rabbit myxoma, ete.). It may -
appear risiky to include the virus of molluscum contegiosum and the pathogens
of rabbit nyxoma in this list. However, considering that all of the afore-
mentioned viruses reveal a uniform structural principle (in spite of ceriain
differences in size) manifested by the typical brick shape and consistent
reaction to pepsin (3, 13), the allusion to a possible close ralationship
seems justified. Differences in clinical symptoms, transmissibility and
€3z culture may be the result of ‘mutative processes. It may suffice
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€2 point out thai the pathogea o millter's cowpox telores to the cliss of
Lrick viruses {Tusserulatu) ana that its propercies differ distinei s

from those of tic variolovaccirda-cowpox virus groug, as does tiie cuucative
organisa of vaccine rouge, known as the paravaccinie virus.

Summary

~
<he pathogen of milker's cowpox is identified e,ectro'x-o.:tn.cally us
a brick viras (Tesserulatum). \'\

Illustrations
Fig. 1. iilker's cowpox.
Fig. 2. Iight-optical axposure of a smear preparation from
efflorescence pictured in Fig. 1, stained according to Fontana-Tribondeau-
Forosow. lumerous eiementary bodies (magnified 1200 x, oil immersior).

Fig. 3. Electron-optical exposure ol isclated elementary b&éies.
LDirect spot preparation wi.th tissue fra@nants from nﬂ.lker's COWpPOX
{(magnified 10000 ).




