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TENTEECOITeETRITOIICAT, LAGYNIIN JT BOVTIR TRURD

[ollowing 48 the translation of an article by ». Tolle of
the “everinary nstitute of the University of Josttingen,

in the Zerman-langusge periodical Beutsche tieraerziliche

Yiochenschrift (Serman Teterinary ‘ieeKiys, Vol 68, No 7,

T april, 1961, pages 193-2R.7

I, IXTROZUCTION

Lataly the suspicion that bovine leukosis is caused bty a trans-
Terable agent bscomes more and mors lilmly. Several authors (Lobber-
stein et al. (40,41), Fr. and H, Schottler (134), Xmth (76}, Gotze,
Rosenberg and Ziegenhagen (49)) were able to cause characteristic hems-
‘ologioal changes of leukosis by trensfer of milk, blood, tissue pulp
or feces from latkctic cattle to cattle of the same speciess Three of
the seven animals infeoted by Gotsne et al., even beoame sick with humore
ous leukosis. No trensfer with cell=free material has succeeded so far.
The systematic use of the "leukosis key" developed by Gotse, Rosenberger
and Zlegeohagen (46,49) has ensbled the authara to make the following
cbservations ooncerning the spread of bovine leukosis, widch leave hard-
ly any other axplanation but ommsnmicability:

l. Bovine leukosis spreads systematically from the East to the West
e Sirilar observations have been made in Demmark (Bendiren

['ymmwm (B3axre /B

2, ILsukosis is introduced in herds by the purchase of arizals from
the Fast, or by roaming animals, and it manifests 1tself then for years
or decades in thess herds.

3. The further spresd of leukosis frog herd to herd is similar to
the spread of chromdc infection diseases. It is most frequently spread
through the purchase of breeding animals,

4o When oattls from levknsis={ree Tegions are introdnoed in herds
where there is leukosis, sooner <@ later a mumber of these heslthy ani-
zals beoome sick.




Se¢ Ilenlnsis ocours on averare or large size farms under varyin: aire
cungtances of mutrition, treatment and ranagemente.

©e 'he infection theory is also sunported hy the fact thad leukosis
disappears completely after strongly diseased nerds have been ~liminated
and replaced with healthy aniuels, after the Larn had been well clzaned
and disinfected.

Tndeed Pjarre 1953 (64) states that tumor material from catile
shows in chromatozraphic fractiornstion the ssme changes as in fowls 7Tha
slectronmicroscore showed characteristic particles in the *virus frac—
tion"e ‘ontmmagno Pgpuerella and Tatellani {1957)(108) wvascinated cirfcke
en emhryos with filtered lymph zlend material of a calf suffering from
lyrohatic leukosis, and in 20 more vassages made an agent that they claim
10 be the exciter of bovine lymphadanosis. liontemagno (1358) {106}
transTerred allantoic fluid from infected chicken embryos to two healthy
calves, ~fter three weeks there was a faverish, general iliness which
dd not reast to antiriotics, and after two months there was a temporary
swelling of the lymph glands and hematologically-vositive valuas, In =

later publication, 'ontemagno (1958) (106) describes ths leucocytogenic
el'faect of the plamna of leukotis cattle after injection 1n laboratory
animalse 'n 1959, Paprarella (122) vublished a marphological desorip-
tion of the virus and thrse electron microscove photogravhse

The slow sm-ud of bovine leukosis = which is hidden because of
the ochromdc oourse of its infectious character - can be taken as 2 sign
that the virus has little resistance outside the host amimal, Cotze,

Yogenoerger and Ziegenhagen (50) consider the following possible methods
of transter:

1. DMaplacental trensfer
2, Trensfer through millk.

3. Trensfer by contact with milk, blood, smwniotic fluid or feces
of ardmals with hematologic or tumorous lsukosise

The first way of infection can, according to ths anthars, be con-
sidered proven wiile the other possibilities still lack sure experimental

Although the pathologiosl~anstomionl and histologicel changer 4n
the case of doving lsukosis have been investigated and descrided
1y by Ywmth and du Toit (77), ¥mth &nd Volkmenn (75), Dobberstein et.al.
132,39,40,41) and others, ‘we still Jnow little about the pathogenetic
questioru, low does the infection ocour? Is the virus aloue responsible
far osusing the disease, or are other conditions nensssary? Fow does the
virus hehave in the body of the amimal? How is it exreted? How well
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<oas 1t survive in the nutsidr world, when attacked hy cruns and disine
‘ecrants? “an the virus he transfevred to othar specias of aninals? All
these questions can be answered only when we sucesed in following the
agent on its way. ‘ sure knowledge of the pathogenesis and an early di-
agnosis are therefore essential or a possible nationwide attack against
s epidemic which is constantly spreading in Horthern Cermany.

he hemsatological contr»ol of the herds enables us without doubt
to have a good enzotologic survey, but basically this method gives only
the pcathological-bistological sequence, and not the cause of the illness,
vhen we consider blood to be tissue with {Juid with lLigquid intracellular
subsiances Sesides, we can of course recognize only leukemic stages of
disesse, and i1 1s very diffienlt to recognize lymphooytic hyperplasis
from pnon=leukotic csuses. Iverybody who is familiar with hematological
control knows the considerable spread in the rasults of repeated investi-
gatione Finally, the use of hanatological methods in general mass in=
vesiigations takes a tremendous amount of work for which the versomnel
is, under preseat circumstances, hardiy availables In spite of these
knowa argumants the "leukosis lmyt of Gotze, Rosenbarger and ‘2iegenbag-
en (46) has stood the test of prectical application, and it hus given
vuluadle impulises to the leukosis ressarch, Especially, it ensbled us
to recognize the faoct that the disease goes through two phases: the
henatological first stage and the tumorous clinicsl stage. The "lsuko-
sis key" i3 so far certsinly the best awvailable method of diagosis.
In our own investigations which we will next describe we compare ths re-
sulis obtained with the leulmsis key with those fram the fluorescant-
serological methode The principls of using fluorescing antibodies de-
veloped by Coons and co-warkers (25, 26, 31, 33), seemed, 3s a virolog-
ical, immmnological method suitanle for recogniting the leukosis agente
Ws next desoribe the first expericnses with this method,

YT. THE IDENTIFICATION OF ANTIOENS WITH FLUORESCING ANTIBODIES

The binding of rmtigems to their satibodies is in-
directly shown by the classical method of saro « lhe miorosoopic ap=
vearance of sgglutination, precivitation and complment binding reaction
is s vhysical and chmical result of the binding, just like the toxin and
virus-nsutralisation are the biclogical result of the binding,

The zethod of marking antihodies with fiuorescing dyes, developed
by Coons and cosworisrs, makes it poesible to see the an
tinding opiiosnlly. Tt combines the specificity of serologioal reacticns
with the resolution of the mlorosoope. 3ince this method has not yst been
dascribed in Oerman wvetarinarian publications, we will give a short sur=
vey of ths principle, the results obtdmdlotuhymm, ad
its tectmdcal application,

The principls of Cooms method is that the albumen molecules of &
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rarlified antibody solution in vitro can maks a chemical veaction with one
or twe moiewulrs of & fluorescing dye. 'n this way, the fluorecscing dye
ls caniturated tc the eggrhite, wiihout infiuence on its serological
specificity. Jhen the morked antibodles are ailowed io react with a tis-
Sue cross section or a smear or Streak samcle containing corresvonding
antigens, then the fluoresecing antibodies are fixed oy the corresponding
antigense 21l antibodies which are not bound can wash offs Therever the
antigen-antisody binding has ocewwred, we can see the resulting fluores-
Cence under the~ fludresqence microscove.

This nmevhod is a sigaifiocsnt cantritution to immunologisal research
and dlagnosise 't has made possidble the localisation of the places where
antibodies are formed (2’ 29, w’ 32’ 121, 82, 153, 1SL 15” 158). he
Trotaln transfer from mother to fetus was proved (5, 92), The preasence
of injented, forcign antigens has been svudied (28, 45, 91, 147)» The
bodies? omn antigens and antibodies were analyzed {22, 23, 35, 62, 72,
73, 95, 965 37, 96, 99, 94, 100, 220, 135)s ’n immme-histochemical re=-
search, ormones end enzymes were shown (4, 11, 61, 63, 80, 101); tlood
grouo 3ubstances were 2lso demonstrated (1, &7, 68, 138), ror nedical
rd crobiology, the possibility of differentistion of infectious agents is

interesting. The following microorganisms have so far been ine
vesuigated with the fiucrescent serclogical wethod: imehes (55,66), Cil-
iates (6), scaplamam (120) Toxoplasss (18; 19, 52, 53, 54), Cungd (42
57, 78, 146), Tneumocoogus (26, 70), Streptocoocus (58, $9 71, 104, 105,
132, 133), Cold besteria (51, 123, 143, 152), Salmonedis (%, 141, 142),
Shigella (69, 79), Proteus bacteria (125), Pastewrells (155, 156), Haamo=
philia cacteria (126), dallecnyoes pseudomally (102, 103, 140), 3asc.anth-
recis (83), Pansen bacteria (65), Treponema (36, 137), leotospires (110,
136), Hckettsia (130), further the virus of human influensa (14, 60, 8%,
150), wrotitis ﬁu (22, 27, 18, 19), measles (3), humaa sidn
papillons s Shopels rebidt pepilloes (118), fret influensa (84),
Hepatitis conuagioss canis (24), Peittsoceis (17), olassionl (15) and
agyploal bird plagne (43), Herpes simplox (12, 119, 131), buman atyrdcal
Jneumonis (85, 87, 89), Egypt 101 (116}, reides (56), oliomyelitis (16,
21, 139), dogs distemper (88, 109), Vsocainis (117), boof-and-mouth dis-
uase (ni). Teachener swine parelyses (311), and the Serpes Zoster (151).

It 1s remariable to obse*ve that now {iucresoence immunologioal
kinds of virus can be ldentified immedistely without considarable techmd~
el latorewry squitment, According to the mrincivle of the wethod, they
can 20t only be remresented microscopioally, but thay can also be serolog-
ioally snmlysed according to thedr specifio satigen nature. This gives
us & uractiocal method for the solniion problams of the pathogenesis of
virus infections. Ve can also disgnose thoee virus diseases which have
no Tsal oyiopathegexic effects, The localization of the virus in the or-
ganism ocan be datermined immediately.

An excellent survey of the spplicstion of f{laxrescing antdbodies

-4




for immme histochemical research has been published by Coons (31,
33)e liu (90) published in 1960 a survey of the use of the method
with virus = and rickettsia infections. In Zermany, the method of
fluorescent serology has been nointed oub by Poetschke /See note/
and co-workers (124).

/Yote/ Here, we wish to thank Prof, Dr, Gerd Poetschke, Munchen,
Tor Valuable advice during vreliminary technical difficulties.

t Originally Coons and co-wworicars used the dye fluorescin
isooyanats, In that case the coupling with the epgwhite body ocours
via the C=¥=0 group:

-conx
. .“."‘"’
R = Brweis
| o l-“-l

Fige 1 The ocupling of fluoresoin iscoyanate to albuuin,

The synthesis of the fiuorescin isoqyanate is however diffioult
and the compound is also wery unstahle. Ooona has it mede, as needed
and couples it immediately to the antibodies. The introdustium of
the stable and eacy-to-store flucrescin isothiocysnate Yy Riggs et.
al. (128) was tharefore s wlomue isprovemsnt. The suthore have de-
soribed the synthesis, btut tha dye can be obtained commeraially., With
fluoreseain isothiocoyansts the ocoupling ocoours over the S=O~N-group:

Pige 2. TFluoresoin isothdocysnate ooupled to altumin, (R = albuein).

Thers have bean many attenpte to maloe other dyes for the coup=
ling to moteinse The most /requantly used anes are sulforic asids,
which axe chlorated and ooupled to the albumin via a sulfsnomide com=
pourd, Clayton (23) used l~dinethyl -emino~5-naphthaline sulfomic
acid. Chadwiok et al (20) and Uehlelke (14d) marked proteins with sul-
forhodamin-B. Ushleks als0 reccmmends J-hydroxypyren=5.8.10-trisulfonic
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acid as “ighly suitalle for protein conjugation. Yayersvack (93)
introduced the acid chloride of l-dimethylnaphthyl=aminosulfonle
acid =5, The confugation of this dye to & orotein goes via 8 sul-
fonnmide compound:

[ 4
N s

Nesles

Mge 3¢ Counling of the acid chlorids of l-dimethylnaphthylsmdn—
sulfondo goid-5 to albumin according to Mayersbach (93)s R = albu-
min,

The sulfoohlorides give stabls compounds with albmin, Finale
ly, Chadwich, McEntegart and Neirnm (20) counled "lissamine Flavins
FFS" to antibodies over a diaso compound,

The use of dyes with exission speotra of different mvelength
zalee 1% vosxidle %o localise severel sntigens in one sanple. Clay-
ton (23) was the first one %o do tixis,

The fluaresain darivates and the hydroxy-pyren-eulfomio acids
have a sharp, grean fluarescsnce; dinethylsmincnaphthaline sulfo
acid &imathylnephthylaninosulfo acid give & sharp yellow flncrescenocs
end sulforhodamin=-B lights arengeted, Compared with the other dyes,
sulforhodamin-B {8 well suited for oontreat oolaring.

For owr ressarch we used fluoresdinisothioccysnate,
III. OUR OWN RESEARCH
de Methods

1. The adastation of leukosis sgent wnder operimsatal oon-
mrcmmammuum,nmmuumm
leuloais to bady mice. Mice are sssily-saniged experimental snisals
with a shoxrt life span, repid sequance of yenerations and high re~-
production rets, Wnen the parent aximsls bave not deen in ountact
with tonor antigen, ¢0 that thay sammnt tyansfer antibodies to e~
mwmm,mwmmmmm for the to-
nor antigen, sinoe thay have o dafense. The twaor antigen ocan be of
heterogenous origin,
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ice of the American nurs ireed Ve e¥e e {ifavil - erdical -issearch
‘nstilutn, ‘ethosday Jeleis) were usads .reording to information Irom
the leaiars o Lhe sunplyine ceniral instituie for the prowing ol exner—
imental amimals, swontancous leukosis Jid noi occur in this sosciese In
order to elininate the influence of a possihle antitody Tormation and
its dlanlacental and golostral transfcr to emiryos and youns animals,
orly one litter of each counle of narents was used, '

“aby mice 12 to 48 hours old wars ;iven a sviicutanecus, intremus-
vlar injection of fresh lsukosis material, at hody temperature, from a
your,; recentiy-icilled cowv, The material had heen homognmized in rif-
fith cubes.

Two to thrse weeks later, most beby mice wers killed, but & few
were keot for further observation, :iiver, milt and .ymphatic tissue of
the killed mice were then hamogenized in Sriffith tuves, and after dilut~
ing with sape phosphate buffer according tc ilone, (74) the ceil-contain-
ing material was reinjected in newly=born mice.

2. The conjugation of the Ays w purified globulin,

Serun obulin was purified by precipitation wi th smmorrium
sﬂﬁhﬁﬁm es (Mickel (32))e

The albuxin content of the so purified globulin solution was de-
termined with the micro kjeldahl method, Tor week serums, we reccemend
concentratior ty liophilization or dialyses.

Coupling: Per mg. of protein, we needsd 0,05 mg. fiuoreszin iso~
thicoyarate. The dyw was disolved in dried acetons, in the proportion
of 10 ag. dye to 1 oo, acetons. These substances were mixed in an ™=
lensayer flask, cooled to 0°C and stirred mechanicaily:

10 ce. OOm NeCl solntion (0'15 ¥e
3 cce csrdonate~ticarbonate tuffer (0,5 i) p= = 9.0,
2 oo acetone {dried over Zas0,).

To tids oool mixture, we added, while stirring, 10 coc of the cool-
ed globulin frection with Jnown protein content. Subsequently, we added
arov by d&roo (0.) co in about 15 min.) 0.05 mg. of the dye dirsolved in
acetone per mg. of protein, ifter addition of the dye, the salutian ey
not be acids All the same, same albuxin alwys precipitates. e sclo-
tion oontaining dye must be stirred for 18 bours at 0-2°C and is suivse-
Quently &lalysed at the seme tempersture against 0,15 3’ ¥aCl saliatioa
(pi = 7od4), until the repsatedly-changed dislysation fluid shows no {luo-
Tesosnoe i1 ¥ light, The coupled dye is Put in reaction tubes and
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stared in deep freese (-36°C) until used.
Slivination of non specific coloring

The removal of dye that has not sufficiently been removed by
dlalyeis 15 of great importance for the use of fluarescent antitady
solutions, The coupled globulin which wes stored in the deev freeze
wrs therefore freed of vrecinitated albumin by centrifuge and then
absorbed on surface~active substances. Svrecially suitable for this
are acetone=dried oculverised mouse or rathit liver or bone marrow o
active oarbon, which do not dissolve ir. NaCl solutions, About 5C me,
ralver is added rer co. ocorjugate, it is incubated and shaken for 1
hour and then centrifuged at 15,000 revere 2t low temperature,

3« The dye conjugation to purified anti-leukosis globulin for
the direct identification of antigemn.

Accarding to the aboveszenticped methcd the purified garwar~
slobulin from the serum of ocattle 111 with leukosis is oounled with
flwrescin isothiocyanate, This method, however, was found %o be un~
sultable for cur investigations beocsuse spoarently the antibodies
against leukosis sgents in the btlood serum have a very weak cancentre-—
tion, and they are still further reduced by the coupling proceduree

In arder to avoid this weskening of the leukosis antibodies,
the indirect identification of antigens with the counled anti-globuv-
1in was tried.

4e The dye conjugation t© purified snti~glotulin far the ip-
direct identification aof antigen.

This »ethod males it vossidbls to zake an antigen-emtidody
mmu.ua.mmﬂm—mmn(wmmm
(151))s In the layering antigen-er.tibody-arti-antibody,the antibody
widoh is not marked works as a Lridge and is at the smme time on ome
side an antibody and on the other side an antigen (see schamatioc
represeatation).

Fie. 4. Schematic remresentation of the anti-globulin method for the
indirect identificstion of antigen.

his aethod iz spexially very suitadle for working with weak
specifio seru.




“nooer own research we outaine' = hich gracde ol anti--lec.Qin 'y
sttravacously Tnjecting caratully curitiad :ovine glonulir in racbilse
“ne L:iravanous injcotions are sumorted Ly intrasyuscular injections of
2lonulin an? “reundts sdjuvans {(4Ye The antieclotulin wvas nurified as
described ghove and counled to !luorescin isothincyanates

fe Tesearcn with known anticen an? anlmown antinodins

48 antigen we used smear samples of mouse tumori, a&s antibodies
we used sera of catitle tc bm maaminei, ntipem—entivody vindincs ware
vroven by Tluoressent rahtitve-anti-cattle-gamna~glonulin,

The nain— and control samples wers macde according to the systen
of Taile le

Ge ‘esearch with uninown antigens and imowa antibodiss

"1t this method we tried to identify the antiren in blood samrles
of cattle. i3 antibody we used the serum of a cow vhich had had leukosis
far & long time, and which was under regular hematological contxol (- o,

. €2331)s The sexum is permanently preserved by lyoph®lisation. The
naln sample and the control sumnles wers mede according to the aysum of

Tacle %.
Table 1

Schamatic representarion of the vreparstion of samplss for the investiTs=
tion of stecific lsukosis antibodies,

nain experiment lst, control 2nd. control  3rd contxol
l.. odject rlass smear senple u;o;r s;m
of lsukotic mouse tumors _ of heslthy.
mouse milt,

2. &ying in air, nxmg for 15 min., with cold {~79°C) absolute alochol

3. trestment of 30 min., in hadd room at 05‘?-4&: T

oatiantts serus pogitive Jeuko~ negative patient's
sis serur leukosis serun sexun

4¢ 30 ein, rineing in buifared NaCl solution (0,15 ¥ “sCl solution, con-
tainirg 0,Q Y phosphate, pil = 7¢2).

5. 30 min, in humid roca at+3I7°C treatment with fiunarescing rebbit-anti-
cattle-gweme~globulin,

6. 30 win, rinaing in buffered MeCl solution (see no. 4).

zegult

under L. reguired: required: required:
Vmi- {lucrescence +flnoresocence =fluorescence ={lunres-
000D cencs
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Table 2
Senemalic rarresentation of the prenaration of sanplas for the: investiga-
tion of lenkolic sxacilic anticen.
nain exnriment 1st control 2nd control 3rd.control

l. citrate tlond gmear on object class of:

ravient!s a leukosis a leukosis a leukosis
positive cow negative cow nositive cow

2, drying in alr, fixing for 15 mine in cold (—79°0) atsolute alcohole

3. treatnent for 30 mine in huxdd room at +37°07 vithe
anti=-leukosis serum serwn of a
{E.Co.".1'082331) h”lw cow
4e 30 mine rinsing in a tuffered Nall solution (0.15 °’ i'aCl solution,
contaiming 0.C1 :: phosphate, D5 = 7.2)

5. 30 mir. treatment in a humid room at +37°C with fiucrescing rabbite
anti-cow-gamma—-globulin,

6e 30 min, rinsing in a buffered NaCl solution (as under 4).

Aesult
wder ' Ot O = Required: Required: Required:
merosc, {lutrescence +flucrescence ={luorescence <={luores-

oence

: The smesr samples ars nade Yty oentrifuging ordinary citrats blood
saaples for 10 min, at 2500 rePede aftexr which the citrete plasma on top
is 30stly suoked off, so that otly a thin lxyer of plasma remains above
the lsywr of leukncytes of the cell sediment. Wi th a curred platiom
tool, a drov of the nixture of pilazma=leuiooytes-erytbrocites is taken
out and put on the object glass. ’

7« Techniqae of the f{luorescence nicroscope.

“orosaope: large flucrascence attaciment to the Zedss photomicro=
scove, with high pressure mercury light source HE 200 (Isrsn).

' Flita: O S.W 2': x G 12.

Tyspiece blooidng filter: Crange blocking filter to be acrewed in-
to the sysplece.

Aperture of the condanser: l.3

Objective: Flan=ipociramat 100/1.32 oil,

Nlms Aglfa-Isopan-Rekord or Ilforxd,

8o Henatological investigation,

The toial number of leukocTyies was determined after treatment with
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e astnyl violet aentic acid in the countins chamuer o! 'homae ‘he rijfe
terentlation of thr lrukooytes was dona in a LiLoO smear colored wiilh the
method of “arvenhelmn,

Ye Yaterial,

“ull ané citrste blood somples and snears for the hematological
control were axen from 5.0 mixed=-nlack lowland coms from 29 herds in
“outhern ‘ower axony, in which vhere was at leasi one case of tumorous
leukosis, .05t hiood samples were iz en and most henavolcgical investie
sadons dcne under tne direction of 'r. ‘range Trom the “rgerdization for
1‘niclclr-u:: nimal "iseases ‘n “iedersachsen.

L\or.et Yesre, we wish to thank ths "irectar "1 ‘ieppin, Hannover, iar
)ur,t:.ng the ardmal anti-goidemic service at our disposal [or our research,
“or the tediocus work of counting blood samples, ™ thank Jyr. “renge. s
is co=avthor of s Yorthcoming oublication about the sareed of bovine leu-
kosis in louthexv. Lower Saxouye/

e desulis of the 7vestigations

1. The adaptation of the leuinsis agenis to baoy mice.

ith the wreviously nplnnnd technique, 497 mice were infected
in three stages. After the thixd lhu,thmmabcdmmmon
the vliace of the injection of a 22 day old mouse. <~his wmaor has been
grom in many moe staged, at the moment it 1s in its 15th stage. TH
the fourth stags, the tamor yield was only 3%. it increased %o about 90%
in the 15th stage. Atthonnoﬁn,thoutco!m&mmdm-
tion tumors inoreased with ‘he mmber of stages. Toliowing the 9th
stage, the tumor is clearly visible after 7 days. The following plotures
show & leukosis vaocination tumor in s 16 day-old mouses Iu the living
mcuse (Tige 5.), we clearly see the strong twunorous swelling of the back
side of the neck snd the back (place of injeotion). In tas desad movse
(ige 6), the mt~gised twar with its sharp limits on the back side of
the vertetre is shown as an open specimen, Histologlosl investigation

identified the very squashy tunor as Jymphoaytic hyperplasia.

Al iptended attexmpt to implant pisces of tumor from the sixth
stage in grown nloe had & negative result, Aifter ten days the imnlanted
vart wms coapletely resarbed. Implanted tumors from the uinth stage,
however, have ceveloved to growing tumors in groxn mice, when just before
the implantation, 1 mg. of ocortisons mas injected subcutancously. Corti-
sone apoarently rrevented a defense reastions A growmn mouse which was
treated in this wy s pictured in Fig. 7,




Fige 5. Experimentally grown lyrmchooytic tumor in a l6=dxy old mouse.

Pige 6. Opdw_dumhmt“wmhokmutho
nscle~chgst=epinal columm,

Mge 7« Orowm wouse with twnor growth after prelixinery trestmant
with cartisone.

The first coouwrTence of & tamor in the place of injection of
mouse and the gradual adaptetion to bady wice together with
serologioal identification with bovine lwmkosis servm

tigens in these tumors, maks it likely that these tramsplantable

RgS
Y
|
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tumors are heterogenevus material fram cowse Put we can not comnlete—
ly exolude the nossibility that mouse leukosis started scontaneously,
or was trirrered bty the injeotion. At this moment, there is no method
to disorove this oossibtility.

2, Tne {iuoresoent-serolorical identifieatior of a leukosis
antigen.

Tn. smear sanples of mouse tumors and blood samoies of tumorous
or hematologicaliv leukotic cows and in cows which did not yet show
any hematological changes, we found — with the areviousliy mentioned
technique == fiuorescing oecint sourves. On the basis of the controls,
thess wostly represent the marking of a leukosis antigen (virus). The
sise of these marked particles ranges Irom the limit of the microsco
ie power to something similar to ococcus (tresumsbly virus wtass‘:
They are present in blood plas=za, in tumar intrecellasr fluld and also
in and on lymphocites and erythrocites. Their trilliant, sharp, yel-
low fluarescence makes them proninently visible under microsconic ob-
sarvation, However it is often somevhat difficul? to resent in
. ‘oro=photos, beczuse the flnaresocente decays oonsiderabdbly after long
exposure, whils the light strength of the smallest marked particles is
not enough to darken the negative. We reproduce here 7 micro-photos.
The sise of the particles can be compared with the erythrooytes,
wich appesr in a wesk non=speaific ¢ircle of light.

In addition %o the controls mentioned in Tatle 1 and 2 =
necessary for sssurence of speaificity — we investigated hlood
samoles of sheep, Ioats, dogs, rabtits and gfuines pigs. Ir none of
tte desaribed blood sazples did we see the described partiscles.




TMge 8=10.

Fluorescent~seriologically maried leukosis-avecific
verticles (virus) in blood plasme of cows,




Pis.llandlz. The leuknsis-specific partiales (vims) we preseut
both in plassa and on and in erythrogytes.

Fige 13 and 4o Situstion of the leukoeis-specific particles only in
the srythrocytes. In the ceils the inoclination to
make(virus Jaggregates is clsarly visidls.

-15 -
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3. tatisticul evaluation of the method of investipatione

{11 she muterial can be srranged in two groupse In the first
group (1422 cows) the serum of ihe animals to be investigated was checked
for leuxosis specific antibodies with known twnror antlgen. “n the seocond
grour (368 cows' blood samples of the animals to be investipated were
checked for leukosis specitic antigen {virus) with lnown antivodiese “or

. +the comparison of the {lucrescent~Gerolcgical results with the results
of the hematolcgical control according to the leukosis Yey every zZroup
is mubdivides into “animals more than 3 years 0ld" and “animals less than
2 years old".

ajs The correlation of the fluoresseat-serclogical iaentifica=-
tlon of leukosis-specific antibodies sdith the absolute number of lympho-

m: The toual muber of leukocytes has also been evaluated for each
grour, tut they are not published bmozuses of lack of spaces ‘hey are oro—
vortional to the absolute mumber of lymohocytes, Those interesied can
request th- taoles from the authore/

Table 3.

The correlation of absolute lvmphocytic values with antibody identifica-
tion on 118 cous older than 3 years.

Total mmmber of Ho, of Fluorescent~serological
lymphooytes - animals positive questionable negative
abs. X abs, £ sbs. %

1,@ - 2,m 2 - - - - 2 lm'o
2,000 = 4,000 42 3 74 - - N 9249
4,000 - 6,000 35 4 14 - - 3 88.6
6,000 - 8,000 11 2 1B.2 - - 9 €l.2
8,000 =1Q,000 7 3 29 - - 4 57.1
10,000~12,000 5 2 40,0 - - 3 60,0
12,000-14,000 7 § Tl - - 2 2Bsb
14,000=16,000 4 3 750 - - 1 25.0
16,000~13,000 1 - - - - 1 1000
m’ mo’ 00 2 1 1(5303 - - l ”00
beyond 20,000 2 2 . - - - -

t m—-—.—-ﬂ W———
Sumy:
up to 6,000 e’ 7 820 - - 72 9l.l
6, 00013, 500 3¢ 12 40,0 - - 18 60,0
oayord 13,500 9 6 66,7 - - 3 333

Ta this last tabie, the amimals over three years old are subdivided




according %o their number of lymohocytes and corrersted with ihe re-
sult of the fluorescent~sorelogiczl antibody investication,

The 25 cows with vositive fluorescmt-s:" erological reactiors
have an average of 11,400 lymphocytes; the 93 cows with negavive re-
actions have 5,140 lymohocytese The average difference is 6,269
lyrohocytes. The tetest for the comparison of two average values
oould not be used for the statistical confirmation of this differ—
enoe, because there is no normal distxibution, but the variations
ars significantly different. Therefore we used the Wilcoxen=test:
the formula iss

X — NN, + N+ 1)
L

us=

T

12
Nl = mumbar of flucrescent=serologically positive nows
N, = number of fluaresoent~aerclogicslly negative cowe
K = sun of the negative sequence numbers.

This non-parsmetric test showed thait the difference in the dis-
tribution of the flucrescend=serologically positive and negative ani-
zals sgainst the lymghocytic values (u = 21,7 => 3.37) wth P L 0,01
is highly sigmificant.

The following table gives the correlstion of the atsoluts lyx=
phooytic values to tha antibody identification in 24 cows yournger
tban 3 years,

Table 4t The oomparison of the absolute lymphooytlc value with the
antibody 1dentification of 24 ocowe younger than 3 years.

total mmber nusbex of fluor esoent~aerolo,
of lymphogytes  animals positive question nsgatlve
abs, 4% abs, £ abs, %

2,000 ~ 4,000 1 - - - - 1 100,0

4000 ~ 6,000 12 - - - - 12 10G,0

6,000 - 8,000 g 1 o:o - - g lgg..o
000 =10, 000 5 - - 0

<N

Whan we see this tahle we note that it is interesting that of
mamw,mmmzummu..mwu. The W1~
onxan test 1s here uwmeossssry.

b)e The correlation of the antibody identification ascording

-l -




to the hematological identification with the laukosis keye

For this comparison, we amit tho hematolorically questionable cases
In the fmwolmm tavle, we then ret the Tolloving values:

-luoresomt-curolozica:l results

tematologicai r;sult according + 9 ’ 4 13
to the leukosis kay. - 12 101 113
' K 105 126

Yesult of the X3=Test:
xzqnp = 234
2tab = 10.82 at 018 Teks for 1 G.

Corelation factor: r = 0,476 ==
The correlation is therefore highly significant.

. c)s The correlation of the Ilnorescent-serological identifices
tion of lsukosis=soecific antigen (virus) to the absolute oumber of lym-
MS. .
Table 5 oontains the grouped lymohooytic values and the nw
cant=serological antigen identification for 312 cows older than 3 years.,

Table 5. The carrelation of the absolute lymphocytic veluss to the iden=
‘ti!iatinnor m#ﬁemmMWﬂde uhan 3 years,

o uoresoant~asrologioal
Jyaphocytes animls positive questionsdble nogative
' ) abse 'ﬁ abs. < ‘ho L

1,000 = 2,000 13 9 69,2 1 7.7 3 231
«,m #’ & 37 Lsol ? 806 ” ‘603
55300 = §,000 (2 25 35e2. g 1.3 38 535
$,000 = 8,000 1 15 48.4 6 1944 10 2.2
8,000 10,000 15 11 68,8 4 25,0 3 6.2
10,000=12, 000 18 1 &Ll 2 1.l 5 278
12, 000=14, 000 bV 8 5.1 2 143 4 28,6
14,000-16, 000 16 1.2 7540 3 18.8 1 62
16, 000=18, 000 2 6646 3 259 1 8ol
18, 00020, 000 5 5 100,90 - - - -
20, 000=22, 000 4 S 75.0 - - 1 25.0
22, 00024 , 000 8 8 00,0 - - - -
24, 00026, 000 7 4 5l.4i 3 429 - -
26,000-38,000 2 1 50,0 1T 5040 - -
btycnd 30,000 9 8 88,9 1 1.1 - -
i\lnlrg: 32 158 X b

0 6,000 166 7L 4.8 16 o6 75
6100019, 500 % Q 5.« % i B 459
beyond 13, 500 7 56 7.8 1 15.3 5 9

-n-




‘he avergpe nunver of lymphocytes -in the nozitive cases is 11, 56+
of' ilie negative cases 5,562, lhe difr'ercncn is &, lyhocytes,

secording to the .2 lcoxen test, the d&iiTerent distribution of ths
positive and negative casess compared with the mmier of Jymohooytes is
highly sigmificant (a = 1$.D w > 3429) with = 7 0,001,

“he youap animals of this second rescarth ~roun are considered in
“aile O, '

*ahle 6, The connection of the ahsolute number of lymhosytes to the
idantification of leukosia=snecific antizer in 56 younr aninals under 3
vears,

towal murber of number of fluoresoent~gerological
Yymchocytes animals positive quentionable negative
abs. v ans. < abLse ,:
2000 = 4,000 7 2 BB 1 13 4 57.1
4,000 » §,000 22 7 3.8 6 2743 9 4049
5,700 = 2,000 12 4 3344 1 B3 7 58.3
R9 G0 =10,00 7 A 57.1 2 2845 1l 14,3
10y 0012, 000 3 3 100.9 - - - -
14,000=16, 000 - - - - - - -
15,000=-18, 000 2 2 100.0 - - - -
% 3 0 2

Average mmber of lymphooytes in the nwmmuon
cases: 9,062, in the negative cases: 6,190, The &l fference is 1872.

Tn the #looxen test, we have u= 1,38 = < 2,0 and therefare -
not gigdficant, The lack of significance in thia group can be seen ss
proof that the hematological judgnent of young amimals is extraordioarily
H Tioult, ‘

d) The correlation of the antigen identification to ths hema=
tological judgment according to the leukosis key.

Just a8 under b) we disregarded the questionable results in these
MNodingse The fourwcoluan tahle has then ths following valwes:

floarescent-gerological results
&> -

hematological result ao- + 68 10 8
cording to ths leukosis - 95 104 199
sy .

163 VAN m
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Result of the xz tent;
X2emp = 35493

2tab = 10,82 at 0,1% I.¥e for 1 ™G,
Sorrelation coefficient: r = 036
The correlation is highly sismificani,

e). Conparison of antigen and aniibody identifleation for
the evsluation of the munber of lymohocytes sccording to lesukosis
KeYe

In crder to picture the nutbers in thess previcus tables, we
plotted in Fige 15 the antizen and antibody curves for thoss nmunbers
of lyuphooytes for which the leukosis keys were considexred to be neg-
ative, questionacls and positive.

A .

A A AL A

T = =

Ng. 15. Plototthipm:-o:mm (virus) or antidody id-
eatification at the critical mmbers of lymphooybes in the hematolog=
ical considexretions.

- This gives & canpast swrvey of the results of the in=-
vestigations all axinals older than 3 « OFf T investigated
animals with ud to §,000 lymphooytes per (see Tabls 3), which were
negative to the leulosis key, 8.,9% had leukngis specifis anti-

bodies. Of the 1 Mimnpwigmmu antigen, widch
had also less than 6,00C lymvhocytes per (see Table 5), this anti-
red was identified under the flucrescence microsoope in 42,8Y of the
caBes.

-801 oally-suspect region from 6,300 to 13,500
wmpu‘ 40,02 of 30 aximals had lsuknais sntibodies and
ss.udnuumummm

In the hema gloally vositive region of more than 13,500
lymphocytes per mm’, only 66.7% of 9 anizals tested had antidodies

- 20

[P VA A V——




and 77,87 of 72 animals tested had leukosis antignne

“urther we can see from the {igure that iLn leukosis the formation
of antibodies starts apparent.ly relatively late.

Ve TiRCUIRLW

1 further ressarch would confirm the lsuxosis svecificity ol the
" rescribed narticles, which are apparently virus, then the technique with
the dye=narked antibodies would be a simnle method 7or the solution of
sathozerde mroblems and for the diagnosis in the fight against epidemics.
This method gives considerably more positive reactions than the nemato-
logical control, and migbt exclude the hematnlogiceily-vositive cases
which a™e not caused by leukosis, ‘e must wait and see whether the fluo—

resoent~garologically positive but hematologiocally negavive animals will
ahow in the future the charscteriatic lymvhocytic hyperplasia.

An objection against the method, which we can at the moment not
yet fully excluds, is the possibility that in the leukosis serum of cow
Fololr.82331 thers are, besides lsukcals antibodies, also antibodies
against other types of virus in the blood, Although the probability is
low, this possidility has to be carefully investigated. 7e can reject
this objection cnly when it is found possible to make experimentally
kighly pure test sera with puified virus,

Yo SWCARY

~

.- ls Principles and methods fur marking antibodiss with floares—
ocent dyes are deserided., _ _ .

2, Yy beby mouse transfer to adapt the bovine leuioais virus to
mioes »M"i therefore under experiasintal controls

3. Uy means of the ™indirect method" lenlwsis-sdecific particles
were found in saear samvlss of mouse tumars and in blood samnles of oattle
with wmorous or hematological leukosis, and also in blood samples of
cettle which did aot yet show any hematological changes. The sams asthod
in & sixilar suplication 1dentified leulnvelis-epecific antibodies in the
serca of catbtle.

4e The statisticsl evelustion of the results of the investigation
of altogether 510 cows from 29 leukotic herds gave a hkighly sigrificent
“ylcaxen test far the distribution of the {iaorescent~serological antigen-
and antibody iden®:fication with regard to the absclute mumber of leuco-
cytes in all cows over three years old, In the smms way, the carvelation
between the flucrsscent-serological result and the hemstologiocal Judgment
according bo Tmnwmmwhmmnmﬁmt‘m

Ttast,. c
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