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- SLSCTRON OPTIC.‘.L DVESTIGATIONS O% 2ERAVACCINIA VIRUS (V. PIRQUEAT)

) (I“o].].ou:z.n0 is the translation of an article by L. Imsemann
- and 3, Bawer, Dermatology Clinic and Physical Institute of
. _ the University of Hmich, published in the Germsn language
periodical Klin, Wochen, 35, pages 62-67 \195?). "'mnslation
- performe d by Constaace L, Lust.) .

‘In 1802 Damre and Tarne reno“r.e\u concerning ‘an anomolous reaction

during vaccination against pox. They designated:-it according %o the
. zorphologic picture as "Vaccine rouge® (cherry red rimples in the area .

- of the vaccination.) The viruses isoiated from these red pimples be~
* - haved biologically different than Varicla vaccine virus, Because of
this v. Pirquet designated the agenbs of the "red vaccination reaction”
as Paraviccinia, In 1919 Lipschuetz \191ly, 1933) gave the elementary
bou:.es of parawracc:.m.a the name: S’:.rongyloplasma paravaccme. :

- Studles by Nasemaxm and Deubner (1953) aag 2 Yarchionind and Nasemann :
(1955) indicated that the "Vaccine rouge" and the actual Ixe.’l.kerlmoten e
(sensu strictiori in the sense of Berger 1955) are caused by the same ™. = -
. paravaccinia viruse "Clinical ‘and experimental details about the a.drent:.tv s
of the two illnesses and the etiology of the diseass, can be found in &=~ °
‘the above: references as well as those of Kaiser (1952), Katzenellenbogen .
,‘(1952), Sonck and Pent‘bmen (195&), ‘Bosse (1956), and Nasem:mn (19,6)., _

Clmical Observatn.on

T Jexmer a‘b the end of sthe 18th century alraady d:.fi'went:.ated bet.ween
= the real (actual) Cowpox and the so-called "Fake pox" (Euteropox).- The =
® - - demarcation of the original Cowpox from Variola vera and the présent .
i~ — . vaccinia virus derives from the studies of Dowmies (1939,50,53). False
: pox on the udder of cows are the source of infection for paravaccinias =
- Cows infected with euteropox as a rule show no general symptoms; the o . -
animals have no pain during milking, milk production is noxmal and appe‘oi’oe -
remains healthy.
recurrent illnesses for weeks or mohths; animals may be ill several t3mas¢\ v
After recovering from the infection only minimal (or nons) immunity ré- =
mainss During milking the paravaccinia virus énters the host via epithelial - y
. defects of the skin and lsads to specific changes of the epidermis and.. . - .. 5
‘Cordum (hyperkeratosis, degsneration of Rate-cells, eosinophilic Intranuclear. :
‘and intracytoplasmic inoclusion bodies, lymph and leucocytotic infiltration
~of differing degree), Histologicel studies showed some change in the .
granuloma teleangiectatioums Clinicially and histologically these cor=
‘responds well to each other for both diseases,  Complaints arise only
when & secondary bacterial ocourrs. The nodes due to paravaccinia dis- - . -
appear in sevoral weeks, ‘he appearance of vaccine rouge aftor vaccination
may be explained by using calf lymph whioh had beon unintentionelly e
conwn:\mted by mterial or eutsropox, (Th:!.u is rare in Germany; was

Contamination of stables with suteropox may lead to -, = ; e
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 logically. - The above mentione

very‘cgr.'z:an in Sallan counbtries). I patients with nedes cae to para-
vaceinia a provective imrmwidzation vwith variola vaceine is nositive

(talies). Sonclk ang Fentitinen (1951) reporicdly transferrcd tine para-
vaccinia germ fron hunan to human, despite the presence of vaccine in-

rmnity.  Serger (1955) later successfully revaccinzied previously vac-
cinated cowus. e

S

Biological Characteristics of the Paravaccinia

In stained streak-proparations (Victoria blue, Carbolfuchsion) the
elementary-bodies of paravaccinia camot be differentiated from those of
variola vaccinie, Linschuetz already poinbed this out. However, bio-
logically there are clear differences. .Contrary to vaccinia virus, para-
vaccinia cannot be transferved to rabbit:cornea nor on o the choricallan-
toic membrene -of incubated chick eggs. This varying behavior'lead to 2
Separation of terminology from the morphologically similar variola vaccinia.
The present eleciron-optic studies wera designed to test how far (to what
extent) the paravaccinia and variola vaccinia agree in their micromorshologye

Methods and lMaterials

We have examined fresh, excized materisl fron eight paravaccine in-
fected nodes of udder with virologic methods. During:these studies we
could regularly demonstrate the virus elementary body: (ELX) light optically
in streak preparations (also sec Nasemann and Deulmsr 1953). Ve’ could
not transfer virus dispite high virus content onto corneas or eggs. Adter
vaccinating siin (persinal test) of the upper thigh a.cherry-red'pimple
appcared (similar to vaccine rouge). We only examined two nodes histo-

d alterations were found. In serun of
patients no vaccinia antibodies (KB) were found, Since we could find
no host cell to grow the virus (except from bovine) eg. egg, mouse cclls,
rabbit cell line, we could produce no specific paravaccinia amtigen.

4 infocted herd of cows near Munich ¢ould as yet not be deterained.

For these reasons wc could use only the infected excized tissue (in-
fected human skin) for the electron microscopic studies. Perhaps this
lack can be allaviated with aid of tissue culture studies. Such ' studies
are now in preparation. ‘~ '

The nodes of three patients were studied with the electron: microscopes
Small tissue particles werc either pressed carefully onto the cbject
carrier (Zapan treated plabinua net) or were indirectly pickediup on glass
object carriers before drying. In this way the preparations are not very

~clecan since tissue constituents are also picked up. Dispite this we ob-

tained mumerous pictures of paravaccinia virus vhich we could evaluatc.

.We used an AIG Zeiss electrommicroscope. A portion of the preparation.;

was treated obliquely with palladium. ..
The enzynmatic experiments werc done ‘according to Peters and ‘coworkers.
(Peters and Hasemann 1952,53, Peters and Stoeckenius (5h a;b, c)s Stoeckenius
and Peters (1955), Nasemann and Huber 1955)s For fixation Chabaud-mixture
wes used 15 min. A part was treated with pepsin (0.02% solution of cry-
stelline Worthington Pepsin, pH 2.0, 37°C 2 hrs; another part was subjected

-
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to stepwise degradation with oepsia and Du:‘.a&, (avns:m 2 hrs., then
0.15 solution of crystalliine Diase pH 6.0, 37°C, 30 m:.n, pepsin

2 hrs)e Every time the solution was changed the preparation was washed
two timss with new dis‘ailled water, ‘ ' -

The quantltaulon of len,;bh and widih of paravaccinia X was done-
-on the “"clearest! pictures of the Fcleavest® preparation. We could™
only measurc 20 ELK clearly. -The size determination should only be.

‘vsed as ‘2 preliminary resulu.‘ This result await growing this virus in -

passages in cultures.

. - Like the \EI.I\.) elemnuary parta.cle oi' variola the paravacc:m:.a. L
- possess parallelepiped (Ashler) form. - They are prima vista not distin-
guishable, .. Paravaccinia alsd belongs morphologically in the POX Eroup. -
Length 296 m {range 165-360 1) width 190 (165-220). ‘the elementary -
particles {&K) lie unregularly distributed between detritus masses -
{see figure 1). this cell material cen be largely illiminated by treat-
. nment wich pepsm Lfa.gure 5)e. Occa“‘lo-za.'!_ly intacy sm.n lamellae were in -

. .the preparations. . EIX was found batween them also. This may "be observed -

in figure 2. In figure 3 the parrallelepipev form of EIK is well recorded.

The corners of the i‘orm are rounded off. Th:.s may oe seen even better

-_mflgureh.

‘S:.mlar to the m.her v:z.ruses m.th 'GhlS structura (Vamo"a etc) para.- £

“vaceinia may be partially degraded with pepsin, This results in mem= "

brane-like forms, which surround a-central core (not attached) of variabie

. ;;ze 3 also completely ezquy membranes and a few :Lntact ELK (see flgure

I the enzymet:.c degradatlon C'COUI'Q stepw:.se, pebsm 2 hre: - D‘Usase “
30 min. - pepsin 2 hr., then the central body is also dissolveds .Then
only empty merbranes. are found inside which may be found very small, dense
bodies (see. figure 6). No difference in behaviour to pepsin and DNAase
ex:.sted between the vara.ola. and paravaccinia.

Disc.ussion

: Paravacc:mia vivus is & little more slender than variola and some-
what smaller than Molluscum sontagiosum virus. Length EIK of vaccinia
240380 mn, widbh.170-270 (Pgters end Nasemann 1952a). Median length of
M, contagiosum virus 316 mu = 17%, width 245 - 183 (Poters 195ha)e
* Pepsin attacks paravacoinia ELK as it typlcally doss pox viruses. By-
~ treating pepsin and DilAass in ccmbination the UNA containing core is also .
- degradede The micromorphology of paravacinnia and the other pox viruses
is very similar in all ways. They vary clinically and miorob:l.ologica.‘uy

“one -causes epldormal lesions and cannot be transferred to lab animals or

eggs. Paravaccinia causes changes in the epidermis as well as in the
Cordum; it infects bovines and huwtans, Humans and a number of animals
‘ave suscepiible to variola vera and vaccinis virus. Skin and other
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.tissues are affected. " Human and aninal pox viruses ney be grown in

‘egg cultures. . table 1 the difference betuween variola -and paravacc.z.m.a
‘are sumarized. It should be noted thab paravaccinia virus is condy the S
~ pathogen for disease in ithe sense thab Berger (1955) described and is :
-7 - not itself identical to the alteratlons of cowpox or of the so called
.. vaccinia kmots. If vaccinia or .cowpoX cause an infection, egg culture

of excized ma'henal is positive and in 'bhe patients serum-a rise of ;
ant:.body is found, : o . C A ]

Sumzary - : ,t./‘, pusd FEET B

e

. )Paravacc:.nia virus (v. Pirquet) belor o pox 'bype. By electron oL }
f mic“oscopy the parallelenmeﬂ.i‘om was demonstrated; length 296 @ and T Petie seeesfers

Pepsin and DNAase attack @Rm"same way as the other :
llhcrob:.ologlcally there are some differences between var:.ola.
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Table 1 - Differences between Variola and peravaccinia

Paulscher comm, trial
egg culturs

human o0 human transfer
CeFot

light optic EIK
¥lectron optic

histology
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