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S(Follob-Ing is the tzranslation of an art-ic Ile by Ti. Naseman~~an S . Biauer, Der='.ology Clinic and Physical Lzsti~t £+

-o] - iteo

S"the U-niversity of Iaunich., pubolished ia the Germau language

• perfor-med by Constance L. Lust.)

-rphologic picture as I"Vaccne rouge"o .(cherry red pimples in the areaof the vaccination.) The viruses l isonatnd from these relepirles be-
haeed biologically different than Variola vaccte virus. Because ofe

this v. Pirquet designated the -agents of the "red vaccination reaction"
as Paravaccinia, In 1919 Lipschuetz .19ly, 1923) -gave the. elementary
bodies oX paravaccinia the name Strongyloplasma paravaccine.

Studies by Nasenann and Deubner (1953) aad I-.amchionini. and N.seman,
* (1955) indicated that the -"Vaccine rouge" and the actual lIkerknoten.

(sensu strictiori in the sense of Barger 1955) are caused by thq same
paravaccinia virus. MClinicalU and eixperimental details about the identity
of the two illnesses and the etiology of the disease, can bp found in
the above references as well as those, of Kaiser t!952), Katzenell ebot-(•952), Sonk and Penfttine (193h),1Bosse (1956), emami (1956).

Clinical Observation -

Jenner at the end of ,the 18th century already differentiated between
the real (actual) Cowpox and the so-called "Fake pox" (Euteropox)-d The
"demarcation of the original Cowpox from Variola vera and the preOtut
vaccinia virus derives from .the studies of Doumies (1939,50,53). ,alse

pox on the udder of cows are the source of infection for paravaccinia. Z
Cows --infeoted with euteropox as a rule show no general Sy*ptoms; the,
animals have no pain during milking, milk production is normal and appetite zz
remains healthy.. Contamination of stables with euteropox may lead to
recurrent 'illnesses for weeks or mohths; animals may be ill several t $me .
After recovering from the infeotion only minimal (or none)- immu•ity-.,;e-
mains. During milkLg the paravaccinia virus enters the host via epithelial -
defects of the sidn and leads to specific changes of the epidermis and-,
Cerium. (hyperketatosiis, degeneration of Rate-cellss eosihophilio intr•a•clear,.
and intracytoplasmic inclusion bodies, 3npph and leucocitotio infiltration
of differing degree). Histological studies showed sowe change in the ,'
granuloma teleaigiectaticum. Clinioially and histologically these cor-
responds well to each other for both diseases. Coilaints saria0, only
when a secondary bacterial occurs.. The nodes due to paravaccinia dis-
appear in oeveral weeks. The appearance ot vaocine rouge after vaoeination
may be explained by using calf 3•h which had boon unintentional.l
containated by material of euteropox. (This in rare in Germaxlr was
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very co~.on Ln .3ZLI-kan coof.icr_,. in patients -ýfith nodes _o to para-
vaccinia a protective _ "i zaion pith variola vaccine is positive
tal:cs). Sonc. (n19 nit54)n ! rcportodly transferrad the para-

vacoinia germ fron hur.an to hu.zin, despite the presence of vacoine iL-

zmLnity. Bergcr (1955) later successfiully ravaccinated previously vac-
cinated cows.

Biological Characteristics of the Paravaccinia

in stained stresac-prs=arationz (Victoria blue, Carbo~f•fchSion) the
elementary-bodiea of paravaccinia cannot be differentiated from those of
variola vaccinia. irpschuotz already pointed this out.. HMoTevOr, bio-
logically there arc clea- differences. Contrary to vaccinia virus, para-
vaccinia cannot be transferred to rabbit cornea nor on to the chorioallan-
toic membrane of iAncubated chick eggs. This varying behavior lead to a
ieparation of teonxinolog- from the morp.Ologically similar variola vaccii.ft
The present elcctron-optic studies were designed to test how far (to wfat
extant) the paravaccinia and variola vaccinia agree in their ricro=mohorp.og7o

1.ethods and Materials

We have ex-ar.ined fresh, ccized material from eight paravaccinc in-

fected nodes of udder with virologic methods. During these stýudies we

could regularly demonstrate the virus elementary bOdy: (ELK) light optically
in streak preparations (also see Nasemann and Deubner'1953). We could

not transfer virus dispite high virus content onto corneas or eggs. Aftar

vaccinating skin (persinal test) of the upper thigh a cherry-red piqple
appeared ksimilar to vaccine rouge). JWe only emined two nodes histo-
logically. The above mentioned alterations were found. In serum of
patients no vaccinia antibodies (MB) uare found. Since we could find
no host cell to grow the virus (except from bovine) eg. egg, mouse cells,

rabbit cell line, we could produce no specific paravaccinia antigen.
An infected herd of cows near Mlumich bould as yet not be determined.
For these reasons we could use only the infected excized tissue (in-
fected hman-- skin) for the electron microscopic studies. Perhsps this
lack can be allsviated with aid of tissue culture studies. Such studies
are now in preparation.

The nodes of three patients were studied with the electron-microscope.
S•=U tissue particles were either pressed carefully onto the object

carrier (Zapan. treated platinum net) or were indirectl3r picked -up on glass
object carriers before dvrying. In this way the preparations are not very
clean since tissue constituents are also picked up. Dispite this we. ob-
trained numerous pictures of paravaccinia virus which 4e could evaluate.

* We used an AEG Zeiss electronmicroscope. A portion of the preparatiol1

was treated obliquely w-lith .alladiuzL . .

r The enzymatic exseriments were done according to Peters and coworkers.

(Pcters and Uasemann 1952',53, Peters and •toeckcnius (54 ajb'c), Stoeckenius

was used 15 mm. A part was treated with pepsin (0.02% solution of cry-

stelline Worthington Pepsin, pH 2.0, 370C 2 hrs; another part was subjected
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to stepuise degradation wi&tn =Dcsn &nd DZTAase (- sin 2 hrs., then
0.1% solution of crystasnie ba�e•'o pH6 3 7C" min; pepsin
2 hrs). Bvery time the solution ias changed tha preparation was washed
t.-o ti8es with nx=: distilled water-.

The quantitatiol of leng-h aand width of paravaccinia I1C ws done
on the "clearest" pictures of the 'clearest" preparation& We could
only measure 20 =LK clearly. The size determination should only be
"used as a preliminary result. Tis result a.ait grownding this virus in -
passages in cultures..

Like the (-ELK elementary particle of variola the paravaccinia

possess parallelepiped (Ashler) form. They are prima vista not distin-guishable. Paravaccinjia -albs belongs Morphologically in thePox grou.

Length 296 va (ranpe 165-360 .mr)= idth 190 (165-230). *&,e elementary
particles t=K) lie unreg6larly distributed betwpeen detritus masses
(see figure 1). 4ihis cell nateriai can be largely illiminated by treat-
ment wiioh pepsin (figure 5). Occasionally-intact sin lamellae were in
the preparations. ELK was fo-nd b.!tween them also. This may be observed
in, figure 2. In figure 3 the parrallelepipe-c form of ELK is well recorded.
The corners of the form are rounded off. This may be seen even better
in figuremh.

,Similar to the other viruses vrith this structure (Variola etc) para-.i
* vaccinia may be partially degraded wiidh pepsin. This results in mem- 4

brane-likee fonmn, which surround a, central core (pot attached) of variable 7

size; also completely eqpy membrajes and a few intact hLU (see figure

If the enzyteric degradation occurs stepwise, pepsin 2 hr.-- DNAase
30 min. - pe.sin 2 hr., theA the central body is also dissolved. -Then
only empty membranes are found inside which may be found very small, dense
bodies (see figure. 6). No difference in behaviour to pepsin and DNAase
cxisted between the variola and paravaccinia.

D iscussion

Paravaccinia vir'us is a littli more slender than variola and some-
what smaller than eblluscumcontagiosum virus. Length ELK of vaccinia
240-380 jn ')widthh170-270 (Peters Ond Nasemanw 1952W). Median length of
1.• conitagiosum- virus 316 rp - 17s, w'dth 24$ - -18% -(PFter 195ha).
Pepsin attacks' paravacoinia -LKE as ,i't typical3q does pox viruses. By I
tieating pepsin and DNOase in combination the DNA containing core is also
degraded. The rdoromorphology of •aravacinni& and the other pox viruea
is very similar in all ways. They vary olinioally and microbiologioally.
One-oauses epidermal lesions and cannot be transferred to lab an&imals or

Seggs. Paravacoinia causes changes in the epidermis as well as In the
Corium; it infects bovines and humans. Humans and a number of animals
are susceptible to variola vera and vaccinia virus. Skin and other
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tissues are affected. Hu=ma and ani.al pox viruses may be grotm in

egg cultures. Sh table 1 the difference betieen v,-iola -and paravaccinia
are swmarized. It should be noted t~hat pa-avaccilda virus is o2•.y the
pathogen for disease in the sense that Berger (1955) described and is
not itself identical to the alterations of compox or of tho so called
" vacinia knots. If vaccinia or ,copox cause an infection, egg culture
-of excized material is positive and in the patients serum a rise of
aritibody is f ound.

A'ara~vaccinia virus (v. Pirquet) belongs to pox,, typoo By electron
- -c'oscopy the parallelepiPelform was demonstrated; lenrth ?96 4 aý ;.. ", '-*

widt< 190 (• 0epsin and Mase attack •T 1 -e way as the other
pax viruses. HIicrobiologica.ly there are some differences between variola
- Paravaczna virus •bbe--.
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Table 1 -citerences between Variola and poieavaccinia

Vaqioloa Paravacoinila

Pai.lscher comm. tri~al +-

egg culture +-
human to human transfer + +

x.:F. + + -

light optic ELK + + A.
Briect.on optit. p:rallelepi0ets.

of EA. " J
histology intracytoplasmaio ±ntranuolea•' azid (

±rntraoytoplamLo"
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