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ransl ation lo w

Rcczko, Eva- 1957. Electrcn ricr. 1-c.ic invcstinctions on, te virus of

Strmnaitis papujosa ( r.r tronen:.;irosy,.: ,C. UntersucL, ..en am Virus der

Stomatitis *..Josa). r." co. f tc, r 'tcrioloqy, Parasitology,

infectious DisaScz, S rCn Hygiene Z-n-b]tt fur 2a& terioloqie, Parasiten-

kunde, Trfe4ticnskr~nheiten und '..i-',. 169: L2r.-3 31r '-

Stca'tits toulosr is a ri'nti\c!y ril6, .ntagious disease of bovines,
,irst documented in by ... . z u

r . . by C tert. anc. uae.(i. These authors speculated

that the causative a:rt .,.: a zc:' ' viru:. Sc';rr.f, Frnub and Beller

(2) in 1937 observed c..: -: ir. i :cos. ",ning of the r.outh of experi-

mental cattc beinq 'hcr; for i nv-: ons o. Trichomonas disease. These

changes enooared to be -. tcc,-- . :.. v.-:. • n z;,ci: principal

invcsti- ations, they ciete h:. .'..zc . ...:,. ' ;n _ filterable

agent was st!-ono7 .- i nc o7r*.-:cci "c , " . ic.ction aopearcd

only in the mucosal "ining of t,, mth .: of c. Z>., "r. c-- czscs, the

virus could bn ocetectecd in % ', .-'ie a pearance of pap, ez cn the

feet was not observed, The c' sto*i¢ i the mucosal " . of.

the mouth in the ares of the :pules sc..'C -.-. .epi ial

coat around the area of the papules. ...iloe.'ing cc.eneration of ti.e cells

of the stratum spinosum and e0 zer- o The cels oi tha r

layer were noticed. The authors founc lr. '.-shapod a.idophi'ic inclusion

bodies in the bellooning rells. they wre lociazed either in the plasma

or in the hollow -aces for.ec by atrophy of the protoplasm; anid they

often resembled a qranuiar structure. On the basis of the sti(mated volume

of viral narticlcs, frcen an intcrmcdi-e filtration, the kinds of cel l

inclusions, and the histolonic! channcs in thrc eo.theiium of the mouth ,

the authors discussed the nes: biity ti-* t t y etioloicai ,ent is

,.1oscly rciated to t"t" pox V:.::.
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The problem of 'thror .r.:A this WC.- a p:zcuco-ho~f and mouth

ecase occurrinq in cattle in SOL;:;- A::-ca, identical to Etomatit-s

n~,uosi -nd reported on !)y ckkcr. _7 Torr, and Quinlan (3), by

LKock, Du Torr, and Nitz (D sc. e Kock (5) -ws noc clear

un.til now.

Since stomat'!tis papulosa is OF 1 .,s .Cononilc irlp&!-ance, it was

given little consideration urti' no-,-!. .)nl recently, sincco it was

noticed frequently in connertion ..ih C.'iC&Cn". outbrz-zks ~h:produced

severe conomic losses -.nAm::.n . orcco, an.d in no:-L'h'rn and

central Gcrmanyt has more ners- c..qiven to, it. Wagencr (6)

succeeded with cases oicurring 'n northern Garmany in iden.&lying them

as that disease which .-ad 1seen dscr-Ib~d in American as X-sickness or

hyperkeratosis. The question canccrn; posonin by aicz,-in .04

chlrnaphthalene-containing industrial ;rodu cts, &anon-, Whici- wood pre-

servatives and tar- and asphal-ccntaini-ig croducrs play a rola. The

last report concerning such a case c- % in 1954-55 from central Germany

where ropes prepared wi*.-h such xazeria~s %'.erc the cause of heavy damage

among cattle herds. : n all of zhe reports concerning the cases of,

poisoning, changes in -,he oral cavity character'istics of Stoxatitits-

papulosa were mentioned; Olsen and Palion~s (7) expressed the opinion

that a virus-l-ike age-it such as Lhat assoriated with.Stomat tis. oapy osa

is involved. In their work, they showed a ligh microscope picture ,of

the epidermis of an experimentally infected animal that shows character-

* istics of Stornatitis pap'ulosa and givcs the impression that inclusion

bodies also are prescint. Throucih oaiministration of chlornaphthalene,
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tre ~ w r a ce ~b e tc 0 s: :'r uscent ib Ic to0

in~fcc'tic.n. rc-.1 czscs o-,scrv1d i:n Hr-l~~y ciric &3) ascer-

t~red ah t the CaU;. :,'c.cft C ~ it wcs rie.bethrough

A Seitz fili:cr and~ tK:t i,5 roulc K -"niZc rom normal .1 -zItlc

Ondepeidcritly of chlornr :'-z' ~ ; )i~~ ~ ZCI()

z.. : wei so 2e: a a ir -: Mi a 06Cr2C,' C~ C C-o i~rph aic zs

scon by Sc!-,eaf, Traub an6 c; ur. ti'zt, c.1 Zcccunt

of the reduction in )iq~~~-..:-~ p~. nes Show

a strong tcndency to spro ;r, on. : ;ndcr.cy o k a l^SO,

in these instances followinq c lcs5 i c z, w'. pratii;r,-ir aP OLc

formation, he could usuz'V y bcs coioh~cizso odies.

With regards to i~ rpt o~o..,~ ..! beer. Observed

that the vi rus of Stomt tI rj:,..L obvious"Iy appeaorS .tuch, rnrc

freq~uently than ionzs pvosy -<. Thie brz3.of rcsistance

might be the reason. Lna 0.oxe ci inica, ;;s:~s

Early in 19r,7, ::117~~pe~ e.r~oi in cattle

herds in BaesW eiegp:.tirutary in:4.)tlln These

ca~cs provided the opportunity, tc.vctq:i to. .cecpcli

Uhe populous changes in -he mucous. mrc-branes; of the rmOL th L: -r, .u Itra-

thin scctlions and in spot preparations.

MATEIALS JAAD( METFh"DS

* Production ~tra:The virus w..crc obtire F-.r a spontaneou S

infertion of 6-8 m6nth old cattle in a ;.-able in Gcopinqcn, in which

z'i.eanir-ais tV-crc wers involvedJ. Calves we,-rc infccted oxperimentally
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Frcm th(c oririnal L ~- .S :-.Luc 3s r~ '.rz~c, a

23 ' cruls~on in 7~zKc ~,:r. cr:r.. .- L , was ra

Parod. ln 'ccetion ocrurr--' or. z, ~ ., .i- u'-; S, r 11 W er1 jaw as

f'.iatior. of this mall.-riall c.- a 7 cLd be

'~';On thc thir(! 6DcY, f,:: 17 v~ d<':~k -~z~:-T on

the inoculation, strea-s.. t::-: a S-1-. ' : 1:-, o n~M-ar

hrane was incised !:S*-c~ vc

Fixinq and Emrbec~dino: I r-r pi o:sc :-. :e7 ~ !ws :d~ piared

in 5 '/, phosophatc-bufferc-! gFocl:ir. Il r1 p .. Te r. Xt day, the

specirrns were transfe'rrc tllrouc.-. ;-' Sa srn so~ s 'or

two hours, left over n~ight in 70O % c-'anl *.-'n placed for three

hours in a soluticn of Z -,onz cii 4And 70 c ct-aro I. They

were then dehydrated as usual and~ cznbczed in but y lr. ethy a c.- at e. The

ultrathin sccticns were *eparcd wi- S- z S.-ctrand rrmicrotorne and~ colected

in 20 % alcohol.*

Spot Preparations: 74he z :rtinof apc- preparat.ions f o Iowe d the

method described 'by .-,rzberg znd (cnh'z(12). A fehvertical

section was liq hy sprittci on a coa.tcd s 7rcon. Af.ra quiick washing

with water f4oilowcd by air drying, it i-*..s coatad iw-ith platinum-rhodium

at a 21.80 angle

Sections and spot preparations weroexrid wit h th siemans,

Elmiscope No. 1. For the preparation of p:'--o4%o.mirro 7aphs, 6Kranz-

Contra- t Crtho plates wc.-'c~d
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The fir--t three aitr~ re I r.tm.- Os cope photographs of

paraffin secc'ions ( ~.t~ii-: -. Picturc NO. I is of the

cp te Ili. a I'-cosa o -F t';e. mo.th eF a ~ c z;1 .7-. sccor;' picture

' s of a seclion throu: '- s~i.r2 .-c- ~..t ~ isxis fr.i

cal f i nFcct&Icd wi th S't ro P.1:i s riW ~ ' s 2i rture, -U:ooncrj

cfls of the straturm soinosum zro ::c..s w iti Inclusion hodies.

Picture No. 3I is an e~rto-7: e ara

*In Pirture 4, an cI1-.rtrcn r- a>t;ar C Z.. e ihcia

cell ftc"n 0Cruious tissue, s~.2 '~ , th inSZ-45 cl.anges can

* be scen as in Picture s 2 an 3. c,.- c cundrics look 11ike arked

li.cs, whose sharp apexcs -.re par-c o - :.c2~rbijz Above

and on the left side of c:-. i :. zc Ini.: Under-

* rneath, the cohesion to thc: eiho!: z .sve,.r nere is

a broad intracellular a; part c. - ;.e .. .~o ~e~co

cytopl asm i n a clear n,:' Qt~ :a .kab CL W.t Zwo

*round (slirnhtly) v%:=:,a- its cente? are possi iy

swollen nuclear* ~ the S.-rIe %ace dlacent to the nuci,S

lies a structure Lrnaz has somcwh:,t 'th- z radius as the nuclr-usaQn.

which undou'eciy is iecntical t16o tc! czinop : ni'ii tam referrc

to in. 'Lhe iicr.z ;aicroscopc pr .prations as included boldies. Sm l,

irrequary fmdislands, which seem '*o consist of the same material,

*are to the right of the nucleus. Gn the inside oI I- ncusion

* )cc:Is cs well is an ti-eir borders lie ovoid-shzPcd Particles about

2'" ln Iarcc. A I Crc, num-ber of eci c t- :s a rc into a group

wi an irrcqular ar-nCM~nt uan. w: e. nlargements.
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it can be sven i eii.tiy a s.:: r rcr of round particles

lie w. thin 'he irc!us~cn "cise ,, , h,, tse are surrounded by a

mcmbranc and hovc thc .. :- . :: ovoid 2tcle=. in Picture

No. 6, two inclusicn .oc.. .. - -. C. n 'Wt seen.

On the left and iyin C.- ..... nro:, rc und parti-

cIes. which contzuc .. c c:., the Z: r t cies . n the

interior of the right c ;6 , C. usson swith i ' q"arly

formed, centered conaenspi';. . puturs pear. to b. coarie

at this magnificat ion. Man o17 i--;s. ..'ere found in inc!ltsi.n bodies.

Picturcs 7 and 8 sho¢ por-i. i nclufon Zodics ,m3--nified

60,000 tin-es. The focal n . et. pic~iaecs. They

show up distinctly from te ...... lco;ec- foaxmy ma"-rial which

makes up the qreat proportion of t2'.C inclusion bodias. .umerous small,

but also extended foci of this type *:.:rc also observed. n the en-

larged picture, an irregular net-;i.e structure can be seen which has

a coarse granular appearance through the thick :nrtions of ;ne network.

In the rounded portior-., w-ere these .net on= i , ct, such as in

the center, numcrous, rcund bud-!:';, -or.ee .-- are found. T;hey are

enclosed by a membrane that is discor..i:-.auz where i: meezs tJ6h the

edge of the thickened center. Thzs 5-ie proccz ons, zbbut 200

ml large, and rouncec., re found insidc 'h.c f=-y mntcrials of the

inclusion bodies. They are d'istinc~u-:..cd frc. -m, .oemy material in

this way only t'.y are bnund on one side wih -. e t.icker.ed, granular

focal condensat on. In Pi-ture No. S, it can b scn cn the l0t, side

that -his union c..n also consit of only a -filer-ntous bridge.
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The p.V'.L' 7 ic. :ir ~ oo prirticics;, hichp could

'i vircl t *-, z ,::' :1 oF -'Cvc1cpmcr: of viral

n 'c. 1 ion to the inclusion

7-, iclc5 i-rc£~. :.,. .rc.<i pcrti cles

o~~~z c t .:. . ~~ ~r o f

z~*r- Ui: t.. .. cc "o. .- linked

in~ aporoxina.:ciy ns -. .-. ~.: ~ ac~Structure

~~~~~~c a in:.rc ce c:~** t < : '-ody and the

m~e.-bramc i, fu'; ol- . *at-:i ~: -~~s-csi~~ a structure

rryoarLicles, i- ic.' c-- .n~.~r itr frvrm in-or body

to tn6c memrnre. The sli. Lty~ ovo:.'6 -u;1~r of th' OQ.rti'1C in

P ictu re 9 b i 3 ~ro b~ a, I yh L- 1 c: r e cutti'nj The~

* intcrsice between : rc z:, c n-- i; of~ tcn ::'cr on onec

sidc (Pictures 9c zar:- 'J 6 I is n.~c~~~i

c 1oscd (Pi6c ture 0). ~.hc : UO a-C USC c ~~

tools or is.rox2v .. a.i. .~iic ~~o

%rc also f.- rmcd i is ~ir~n C~*~SCSto

inctudc ory Src.. o j-. macr-.4 of tesuroding cnv,.ro.-r-.cn-
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The ox.oid partic les ?-.:ve sFz.:e s nc:i hing :1--atures They are

190 to 240 -i lcng anj to '23 r* ... They lie on;' 'in the foamy

material of the inc's-, bcdics. The imresion is given that the ",.

material v .:'s dw l.s ! by ' or , aw.rey from t;em. Where

the y zre found in *!'- in,:! . v c.-e styrurcude by an open

pc (Pictures r-ca: r mainly c.-, the edge

of 'he incusi-on bodies, i ni; vi -u '' cr in !.;rga groups in the free

spaces within the cytcp;n on., isol.tc.t. within the d:generzted cyto-

plasm. In relativcly tHInr.er sections d are.h str -er mgnificationsp

it can be seen that not all of the e'c,;, prrtic have 'Z". same inner

structure There appears zo be - rnsition ezr. the different

forms. The particles in Picture a ,., I a elativeIy Spia :rC .ure.

The small part at the bottom le-: te-n zo :.- uc: rarsvesy to its

longitudinal. axis, It is surrorcc 0 7 a .4-. r:w.- c:rar.c ; which is

attached fro, the inside out a ,.,yar o-- sr-n s]..dimilar da

much less density. Left of z c, c. : right at zs.o - boot of

these layers are interupted 'y Sartingucn:.ha inside

and going out, .progressively wid;er. iayars of 3; 5, to 7 . in width are

found which surround zn oblong, slightiy thicker body. Soth of the

particles lying in the middle of the picture and having been cut along

their longitudinal axs, ShC.;;a simi$a, strurttre. Also, their v rious

layers lie bound together around a Iong inner body. in ,nany of the

ovoid particles, the edge appears s i.h-ly corrucated"or it oppe;rs as

indentations in many cases. Picture 9f sha,. os, pcrticle exhibiting a

number of striated bzncs of -iffcrcr.t w-:. ts -hich appear to transverse

the prtr V. Investigtions ere - ay to dc/zrm'ine whethcr or not

;hcze . ,: t:,. retI~t o, suuc a.,,, c s decCU position
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nc-ieS,-L!C'urC Witi' .- ic * rn end se-r to separate

the inclusion boc'ios %es Bet.-cr the inclusion

bodies and the mr-mern.- lies :'z yi ; structurc similar to

th ocam-l ike mat,-rii &" c' ur~~ -~ 1;ui distinrtions

exists thera is the (;Le~tio Ci: similer ckA'&lopmen be-tween this s ysten

and that obsrvc! wi th p'' ox by -or- an cnd co-%rcrkers C1)who

studied cross-scctions 'rcm n-Fcct_d eThorioallantoic mcmnbranes. The

rratcrial lc,~dby ~h~authors z-- Iviroplasrnah 'hz.d a Ioos,-, foam-

like composition lilke that ofStcm.:tis Dauios. T'he lzttcr out hors

noted with Vaceinia an~d fol pox virai :;rrtickus a doubie :'r-..brane and

a less thickened inner portion lyi.-. n.ecr t-.z cde ci the cy.,oo.!asm as

well as extracelitelarly. These forrm_ ....re ccrnsiderad lby -,! m to be a

later developmental stage of vi''-. ernhe.-rc an-. Coworki-L (14)

* have made similar observation~s -n tirinvesti6cations of z'e% virus of

rabbit fibrosis, and 5auer a,- Cos-antis -,.,were to determ~ine

in systematic studi --s on i nfects 6 :e c; 1,t'ures V- nt. Z!-C prerrat ure

forms, which t cr ncc C. i 1nc~ L: s s ofe nly six 30,Jrs, are

themselves put to;ethe.- frc-.. - ov n"s -, an r, -e s~ :nd 16 C;j sishp 1

membrane. After 8 days, in csi:ns. Icn ,r sound fibrosis viral-

partirles that possessed a dc:_.LA'e inm-r-ne shvo',c. c',ea ringlin the

center. 1 t ha s b, cn 'ur,. ~t hc ree Particies of.Storratitis

o-):u osa rcorescnt a later stage Gi CC*zVClopme.nt,
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e. u '=d wt srt o r , "r e dC dirzctly from

i r5.ctcc tie-sue, only C.- fr-c ov Z ,:crc .:.ru. Thesc prticles

t-..rc qecr;. ty 20 1,-: lDrc,- then .,,o~c su-A ~y ou-,d -ya iffcrence

wh ih ma;- cxo Ia': n C ;;r. reS:. z' a," r> a"°"

the canary pox virus pr oarc cr "i'h " :rn.: nd r:
- -" -~ -6-- their

Keir, ch-mi,'  (12) h~d o ........ s - :.ese ... their.

ow1l snape. This poir-ts ot u.-.c - ,. , . - is

noZ of tee zquare virus f.,

The ob-servations yrs n . (2 .... .2., oLc.s P. C

japule.- have Shawm .- t e -. , .-. ., ._. ." .. - .- :-,& u osa

v"...:'. .~or in ,.,Cho e.

cuestion concerns surc Z' . . v.Z.. .S.

The evidence for the , ..... e .;-.., . ".-.z've zo be

proeuced t,-rou;- dca .a ,i v ': . .... S-: .="  - z .

a" different stazes*- .. c c

The incu cc' , - " " ' n z Z- C'J, 0 ..

pa~pulosa ,,;cre cxa,.,,ned . n e ro, ; thcWZ r .  L;. .- : n ::.s e C** -:1111-' S

The m .teriaI of which c.-i% . siSZ is ocSa a,.-, foamii ke r.ad

contains f.cal consolidations.

Included within this foarm..lik, n-.cri1 roun particles are found

,ith a dens e in crior 'cdy., sLrrour cn z .r.-.ne ia'.d a less dense

• layer, filiing tihe .- ,r.'1s hva I dia.,ctr of about

27rr"•. -he cisten: of S,, 2- nZices of k IC. offers tha
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conclusion due to t:-.Cir soci3i For:r :)n are

build from material oth cc..: 0; 
* thatthese parti,..es are virus parLies. .. er cvu'ar 3rticdes, which are

aDproxirit.ciy 215 m. iortq and 13 f w.:,I,# re cc'sie--red as virus
particles in a eiorferent 

i,-.. s :.?c c. .: <~ern. T-y are not
bedded into the matcral of th . .: bo-:, but 1je freely in great
numbers in its hollow space, on izs O:.r -: .. i:hjn intercellular
gaps and single ones elso -within zhe c,. .

These particles were also . in s6e,:=,.d idz-prepra.:itns Con-

trar4., to the virus o canlry-s.; px, ." s o suar stru-ture* when demonstrated acrordinq to this :.o; ". particles kept their
ovular forring 

4;64C ..4"r hf...- the l that the virus of
Stornatitis papulosemuit not e co.n C aor.n. e sCuare :',s of virus.

|'-
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onclus ion due to thei r specia I FOrm Si .Ut on, that '-he a'

build f rom ma teria ofteicio o~. T a h ~~m~ hat

t hes e 'parti -.es- are' virus partACi cl1 es cher ov u Iar * tc I s, -wh ic h are

appoxmael 25 ~Ionc n 0 a wiicie, are considered as virus

parIes in a diffcren 04 r.s o ~onert.T r o

lbed dcd' i'nto 11the mte*rial% of t-he 1i6.lu d.1 d .b odi e S, but li e IFr eel Iy in great

nubr nis how 64:, om its - - e r r-.l-lr in- .within t"I e i ntar celular

-aps.and s ingle: ones "alo wO iithin: the C/p P.

These o6r t'iclIes t re aso.f oL-n d in stearad da~i-?rePa ra i onsi Con-,

trar~ to:. the-' VirUs --cary-sal I p o, X*' .Which" is of square strUrture

w4he n dem o n s trated aC C6 r d i q to 0 this r ~~tese prilskp hi
: ovu Iar. f ori S drin

A halc. the VIrus of'

~stomatis S.PaPilos&enult not te cone .~n he squa re -typs- or; v irus.
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