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followng .is the translation of an arti c~o by "-. Tonle of
the "ezertnary !nsti•ute of the *Jnive=.Ity of loettingen,
in the 2erman-language periodical .•eutsche tieraerztiiche
31iohenschrift (Samm 7anetr1naryYieky Vol b8r No 7x
1i 196, pes 193-2021.

Lateal the suspicion that bovine leukosis is caused by a trans-
'erable agent bevomee more and more likely. Several authors (bobber-
stein et al. (40,041), Fr. and H. Schottler (134), Qmuth (76), Gotze,
'Rosenherg and Ziegehbagenr (49)) vere able to cause ohbracte-istie huea-
tologioal chanp$ of leuuws by transfer of adlit, blood, tissue pulp
or fece fro lenrktic cattle to catle of the same species. Three of
the seven animals infected by Gotse St aL even beoame sick with huxv.
ous lemkosis. No transfer with cell-free material has succeeded so far.
Me systematic use of the "laukoaia key developed by Gotse, -osenbftge
and Zlecafbaen (446,49) has enabled the authoe to mAks the following
observat•ons oonoermlflg the spread of bovine leukorisp wthLe leave hard-
ly aiq other lam tioa but etmicabilitiy

1. Bovine lurkoeis spreads saytmatically hrm the But to the West
of Oormany. Sim"I obeweratton have been -- de in Dmeark (Cmutmn

C7and in Sweden (kiam L&V7.
2. Leuk•uia la introduced in herds by the puchase of avimals from

the laat, or by romaing simalas, and it nanifests itself then for years
or decades In these herds.

3. The further spred of leaiWmis from herd to hard is similar to
the spread of chronic infocti~o diseases. It is most frequently spread
through the purcbase of breeding ezaminz.

4. 1hen oattle from leua sis-Cree regions are introdnued in herd*
where there is leiwoeis, sooner cc later a nmber of these healthy ani-
MalS beoome sick.
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5. Lein-nsi-% occurs on average or larg.- size farms under -aryin,• ni'-
cootU1Cna ofi rttitionf, treatment and rvaananment.

6. %e infection theory is also s~uiported by the fact that lDukosis
disapmers comloteJly after stronigL lise.sed berd. have beer •ilird.nated
and -eplaced with healthy ani:2,x.'ts,, after the LqaLn had been well cleaned
,nd disinfected.

ndeed Pjarre 195* (64) states thnt tumor rater.al from catt.e
shM in o oomsto.raphic fratioratiton the s3-e changes as im fowl. Th'

alectroricroscove showed characteristic partieleo In the 4virus frao-
tionik * 1ontunagno Paposrella and "ýatellani (1957) (108) vacedrated cb5ck-
en em•r7os with filtered lmph gland material of a ca-4S suPe~ring from.
1yrr.etic leukosus, and in 20 more passages made an agent that they claim
to be the exlter of bovIne l=hadawosis. '.onteagno (1958) (106)
traensfe,"rred allantoic -l2!id frm infected chicken e.Tysvs to t~o heathy
calves. After three weeks there was a fAverish, general illness iC.ch
did not react to antPiotics, and after bo months there was a teo 7racy
swellrin of The lymph $lands and hsmazoloLo&3al1-posietve values. in -,
later .-ubla.•tLon, .o!ntmgno (1958) (106) describes the leuocytogenor
,IZeco, of The p.laws of leukotic cattle a-ter Injection Ln laboratovy
antUsLS. i•n 1959, Papparella (122) y. Washed a morphologioal descrip-
tion of the 'virs and three elee*= adcroscoooe photograps*.

The slow spread of bovine leokosis - wbich is hidden because of
bhe ohWmoac aourse of its infectious cbaracter - can be taken as a sign
%hat the virus has little resistance outside the host ao•al. Sotze,
No benroerer and :iogmhagen (50) consider the following possible methods
of treastert

2.* TranUsfe thrau* iulik.

3. freafer by contact wvith x , blood, =miotio flnd or fe"es
of anrals with hoatologLc or t mrous Jeukosis.

The first my of infect• n can, accordirg to the sathorsm, be *orr-
uidared -ove VK.le the other posuibi.lities still lack sure eermmental

Proa

AIVWough UM p tologiole tm end his tological change- 4zi
the came of bovine lewkoe4i have bee inweetlasted and described thous-
17 by ftft and da Tai.t (77)g lbtf w~d Vollmm (75)p Dobbeesteln ettal.
3l,393,40241) end otheres, we etdll kaow little about the pwthogutla

qesticw.e How does the intection oooiw? Is the irw Clows resonsible
for oauimng the disease, or ase other owe itions meesary? How doe the
virus behmve in the body of the aniLu? Now is it nreted? How well
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coes !.t surv Y&e i n the nutýd 6t- world, when at-tacked brr 6ru.s and disimn-
!aecrnars? "*an the vi.r7 he zransfez'ed to other .necies of a-emalS? A.1
these questions can be answered only when we succeed in rol] owlng the
aeent on its way. ' sure knowledge of the pathogenesis and an eawly di-

mnosis are there"ore es.sentta. for a possible nationwide attack against
ihl s epidemic whch is constantly sreading in N.orthern Germany.

Meh hematologloal control of the herds enables us -ithout doubt
to have a good enzotologic uveuq., but basi cally this method gives only
the oathologioal-hImstologioau sequence., and not the cause of the illness,
• hen we oonsider blood to be tissue with fluid with I'id & intraoellolar
subxsatoe. ".sides, fe can of course recognize only leukmic states of
disesse, and It is very di!rficalt to recognize 13mchooytio hyperplasia
f.om no)-leukozic causes. -verybody who is faadfliar with hematological
control lnows the consideratile anread in the results of repeated investi-
Iration. Finally, the use of heiuatologLcal methods in general mass in-
vettigations takes a traandous mount of wcrk tor which the personnel
is, undier p eat circwustances, hardly available. in spite of these
knom arguments the .'"ieosis key of Octze, Rosenberger and 'iegemhag-
en (L6) has stood the test of '•roat,.al application, and it has gL.ven
%Aua7ble impulaes to the lemalosi research. Especially, it eiabled us
to recooixe the faot that the diseasse goes throUghtwo .0hrna the
hoatologieal first stage and the tumus clinical stage. The "leuko-
sis keW' is so far carta•••y the beat available method of diapiomis.
In our own investigations mboih we will nert desczrbe we compare the re-
suIts obtained with the leuimsis key with those frm the flureacente-
aevologcal meo• . The principle of sin fluorescing antibodies de-
veloped by Coona and oo-wkern (2%, 26,9 3, 33), seesnd, as a virolog-
ical,, iummoogiciul method suitable for reogizing th*e rmekosix agent*
"Re neit desm-lbe the first eperiezain with this method.

r.•r TaE 9•TO OF AMM ~ TM FLTJOFZS=ND ANMM33M

.3e biuding of Pnt1.e to the• oe•e d•ig e bodm. is in-
directly shown br the classical method of serol . The usiooeeoAo ap-
peazance of apul atioa, preapitation and omlemnt bnding rea on
is a .•-iecal and ahval rault of the WWndI, just iAke the todn and
vira-oa.aliation are the bioogcal result of the binfdng.

Th mAethod of •-rking antibodies vrith fuoresaing des, developed
by Coons and ao-o.workmrs, makes it poesible to see the antigamU. bo4
binding o moe7l. Tt cambiae the spec•icity of serological reactio
with the resaution of the mdoceoee. Since this method Uas not yet been
described in Ormmu veterinaria•• i p aetioe, we wn.1i give a shoft *a*-
vir of the principle, the results obtained so far by other aathwas, ai
Its tecidi•al applicati•n•

Ihe priniple of Coom aethod is that the albin mleculas of a

-3-
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nux-Ifteu oVl L body solution j n vI='o can makue. a cbeiica. rsaction With one
or tuwo nm•.Lel3 Ps oft a S.Ltoreso.n dwe. r'n this wa,', the .lor-ose=I.,, dye
I a oon.a u ateiu to the eCggiLhte, wi.mt I ouTiueanoe on its serologioa.
specif•c•ty. .Jhen the marked antibodies are a±lowed to reAct VLth a tis-
sue cross iection or a smear or streak saimle Dontainin, C~rresoond~nl
antigens, Then the .i'oresoing antibodies are fixed by the corresponding
'itigenso AlI antibodie-s wWch are not bound can wash off. ýherevc the

mziAgen-anntiaody bkning has occu.red, we can see the resultLn fluores-
cence uyer th- 1diresapnce r-icrosco~e,

Ibis me'ohod is a a-IWE icant oontribution to i nmoogiooal research
and diaenofie. I't bas rais pos.ible the oca. .azi.on of the p1,ces whele
aat~bodie3 awe ft-,a d (2., 29P, 30, 32, M21 82, 153,9 15h4 157,156). Ihe
prot-•n tranfer rfro mother to fetus was proved (5O 92,. ihe prelenoe
oZ i3je&tqd. favedgm ant:Lgew has been studli1ed (28, 45, 91, 3.7.. Mhe
bodies' on aadtins and atbodJies were analyzed (22, 23, 35., 62, 72,
73, 95, 96, 77, 98, 99, 94, 100, 120, 135). 7n i.m4dstochemical re-
search, '1or, es and enzmpes were shown (4, 11, 61, 63, 80, 101); blood
group snbetances e also dwonstrmted (1., 67, 68, 138). or Tedical
mic.robiology, t.he possibi2ity of differentiaimon of infectious agents is
me neay Interestg. The following ndLcroorganisms have so far been in-
vestigated with %be lu weaent awao1*a xethod, Ameba (55,66), rli1-
tatem (6), Axaplaw (120) T&o2ams (18 19, 52, 53, 54), Oungi (42
57# 78P, 3.46), rPnewmeoooaus (26, 70),, Streptoococola (58,59 73.# 104 1.05,
3132, 133), COU Not=A (51, n 1.3, IMP , 2A3 ), Sa152sa (34, 4.1, 142),
Shidgela (69, 79), Proteas bacteria (125), ?.-stere2Ia (1.55, 156), H&ho-
*t1Ua attU (126), !&U eMe pesutally (102, ID3, 10), ao.anth-
raic (83), 'SDen hUctuia (65), Teponema (36, 1r), Lepto3PirI* T ,
136), ickettsia (130), fufter tUs vir of hsn 3nflu- ma (14, 60, 86,
10o), (21, 27dwiaa , 27 148, 349), meas(3), iWs n skin

ipa1.1.ft (13), Shope,8 rabbit paglla (131) tret safma (84),
1epatil.s antao• ea cani (24), settaosis (d17), olaaimi (15) and
atnpiaa Uz4 plague (43), jp Haenaup3Jm (12, 3.19 131U) hvman otynioaa
psmeuota (85, 87, 69)v Egyt01 (3l6', rabdzes (56)p;,I ý-oMiy3tda (16,
U. LW?) dogs distamner (f, 1IM), '7aoainla k117) boof-an&mwut dIa-
Sea (M.&), T•e•mrow efne pWas1ses (1I), arA t.I -p ZDuter (1M).

I, is reaziable to obser'w that now fluwresoumce inwao3ogja
1JUds of v±ra cau be ientLfied mdlatey witbout cmsidrab3le tedhi-
oel la3*mnTsw qvi.!swt Acoard~ng to the pirsciDU3. of the xetho4 the
can 3t orily be r4esW WAd mi=oeoopi•*Lay, but tkwy can ale be urotbg-
iea.L1y aubsped aooordLxg to their spesdfio antigen ztwwoo This gives
us a urmetimal mthod for the soxtLem prob3.em oI the pa1=00less of
v'iw Ixotlim. Ne can also dlaf oe thos viruw fdtsem dtch have
roo, real opthopsac aectse t e alisatin of the virm in the or-
exami sam be dstwwlred amnedlatelyo

An ecasent uxo srve of the appi~oation ol Vliwmecin antibodies
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±or immune histoohleical researoh has been published by Coons (31,
33). I~u (90) published in 1960 a survey of the use of the method
with virus - and rickett3ia infections. In lerrany, the method of
fluormcenwt seroloey has been .ontd out by Poeschke Lsee note!7
and oo-workmrs (12.)a
/iotle Here, we wash to thank Prof. Dr. Gard Poetsohko, M1fchen,
tor vWJble adviee during nreliidnary technical difficulties.

Dye_ Orlei•wu.y Cooz, and oo...,•k., used the dye flu,.raon
8oc YIn that came twe coupling with the ergW•ie body occurs

via the 6-N-0 group:

Al. I Fl~-IIw-I

nig. I. The ooupling of flumoin i:soymate 'to albwuin

TMe syntheis of the f±umeecin isoqmnate Ls houesw ad t
and tU ampowW is also very "otable. oOwns ha it sede, as eeded
anid couples it inediately to the av~bodises The introduoa.cm of
t+e staUble and eesyto-etcre fl2.escin leote o eyawte bw Map et.
a&l. (ON) wo therefore a weloome Imp'ovmant Th. authors bay de-
scibed the synthesis, bt th e eam be obtained Withy. Wth
fluozuseia isotbloaywate the oopln~g oooeur ~v The 5m0m*.pru9,

0.

Fig. 2. n uorsso .aotioyenate Lao in-t to 3bu . (Ra - ,.bmn).

There have been &=W attmte to weai other dr tfor the coup-
iN to w'reoiz. Me mot ftwuatly used wies are sulfoedo asub,
ihiAe at i ablated and ouplcM to the almin via a sulfacAe eas-
poundi. Clayton (23) used l4SnsthW2.-wirao-$w.j&tbaLim suif carn
sold. Maadok t al (20) and Uslek (1") smwked jotdm with m.-
frrhodemia-. We•slem also reeomons 3-b.dra -5.Lj-b1rsumfontio

-5-
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acid as hijhly sd.tX~Ie for proteiln ooLnugation. !aysrmback (93)
introduced the aud ohloride of 1-dInethInaphthy71-aItosulfonio
acid --. The aomiugatio'- of this dye to a ioroein foes vi, a sul-
fonmile compound:

Fig. 3. Coupling of the acid chloride of J-djaetbjmaphtthymjn-
suit onic awds to albucn accor g to Ybyubach (93). R - albur-

The sulfoohlorides give stable campounds with albm"n. Final-
Iy, hadrieh, Ilehtegart wAn Whrzi (20) conolad "'lisasamine Fnzina
FFSR to antibodies eve a diaso ooped.

The we of dyu vith edswon speera of different uvelwgtb
make it ioossib3.. to 2ooalimae seyral antigs in me @Wl . CLqb-
ton (23) ws the first one to do tkao

The fluaes•in d-rivatem sad to hy x7 •ur,•zcri-.-,.- aside
hwy, a saba% green flvmsommsj dIinth ~miimpbhtbaizw sulte
sacd -- tbr~m2.l~nonUio acid give a sharp y&,Uw tlamozmmmo
and sulfzhadevirt- liOt cra~rgoe6. comprd vwith tbm other dyw,

Is well seited for owtrst oolmixg.

For our moo=h w vsed f llmwesLnisothiooywamtee

ITI. Ot a

A. Mehods

1. The S&~Otation of LwaknUi agiot md squimtel con
trol for s•aologiml ideatIfIcafta% we tred first to adap bwoim
lmkwms to baby 4aoe. Mooe ua* smuisLymnmged panuztal animIl
with a short life qmPaa repid asequac of Ifeatlrn mid bib*v
PrO6& tiOD rate. W the pumt anima have wt beem I inootmet
Vith 6MM MSER, a0 tbat thW &MDI am t bAafu OntIhOOS t* o-
brt atr ywwc amnauml, the baby aime re good steou far the t-
mo aunftimgn @ine the have no daeme. The antig om be of

--6..
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'.'Iap o. the Ameri.can nure taeed reo'.'.,'* (a'AtrL " ef.Ca3 -tesfarch
rzs •r', * •) were. u.fre ,sod ,;eord•ng t i.nformi on ..•_O

the lea:.ers or LhN stnplra, centrall nst.itute for the gr.ring oý ocrAr-
!men bal wotauls. s'nonand-ous leu.osis Jd not occir in this s.ecies. "n
r:4,er to eJnat. e the influence o.% a possi ble antibody formation and

its diAacentl1 anO colo3tral transfcr to @.,•yos and yowu, animals,
only one liLter o. each coun.le of norents was usna.

ýaby mice 12 to 4$ hours old wwor :;,Ivan sihcuamneoms, Lntreaus-
,•Ax•- .ijection of fresh leukosi •material, at body t.wreraturve, f-ri a
young recentLy-IdLed oor.. The ma1t-ial had heen honog-.re.zed in -rrf-

f"ith zu•.s

Nm to zb=Icse w"ee) later, mwt beby fice wers diled, but a few
wre kent for further obeervation. 7i.vwv, milt and 4ephati c tissue of
the killed mice were then h(mogwized in Iriffi.th 'tuoes, an after dilub-
ing with sme phoesphate buffer accordtin to '.one, (74) the ceLl-contain-
ing material wus ro eeted in newl-.born mice.

2. Tae conjugation of the Aye - purified globulin.

ursa v- lobuin was pur1ted by proeioitation wq th amordu

sulatew7 ubsquet dalyes(U~ckel (32)),
The alboin content of the so pU-IAfd globulin solution mn de-

twerW.ned with the •icro kJldbl. hod. Yor week swum, we rec•onu•
concntration. t~ liopbidlization or d1.alyuse.

Coup3ntgt Pr ag. of p-otein, we needed 0605 mg. ftuoresoin iso-
thlo uanste. ?he dy ws disolveid in dried ecetone, in the propo ron
of 10 aq. dy* to 1 ce. acetoe. Thu* sue tmes we nixed in an It-
lwM flask, cooled to 0C and stirZed meeahaical.y

10 cc. OJ7% Nam solatimx (0015 '30.

3 cc. aco-onate4-iarbonate buffer (0.5 "!) i a 9.0.

'Ioa aoetone (dried over 'e3OA).

"Po this ooel mixtw', we aehi3vtdle stirri.,4, 10 cc of the eoolp-
ed globulin freation ml th imom prOWAi ooteut. Subsoequwtly, we addi

Aub~y &von (0.1 ao in aboat 15 wine) 0.05 ag, of the die dissolved in
acetone per a*. of protein. After &&itioe of the dyes %be solution my
not be scid. All the am, em alb•in a•lmi procipitates. M%* coiw-
tioe ocnalid dye met be stiLrz fbr 18 hours at 0-20C d is Oniee-
qawtly dialyzed at the Um owture aganst 0.15 UM s ol.2to:n
(PH- 7*4)8 .wt the re opsated1rbngse d de ia:1lation ,fluid se noOa o
rosew In 'N Light. The oovaled dyo in put In resation tubes and

-7 -
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stared in deep freeze (-360 C) until used.

SU-idnation of non soecifc coloring

The rawval of dye that has not sufficientl been renoved by
dLal\"ri± is of geat importance for the use of fluorescent antibody
solutionso The coutpled globulin iideh mea stored in the deelp freeze
wr-s therefore freed of precipitated albuwdn by ocn fU4e and then
absorbed on surface-active substances. Sneoially suitable far this
awe aoetone-dried •uvorised mouse or rabbit liver or bone mrow or
active ,arbon, ,hiCh do not dissolve in NaCl solutions. About 50 mz.
pulver is added per cc. oorJugate, it is incubated and shakn for 1
hour and then centrifuged at 13,000 r.t.P. at low tempreamr•.

3% The dye conjugation to purified anti-leukosia globu-ln for
the direct identification of antigen.

AcareIng to the abcv-eatioed mwtbh5d the purified gwtm-
tlobulln from the ceria of cattle iln with leukosis is oouoled with
fivaeacn isotliocysawtee Thina methd,4 honwevr us found to be un-
suitable for e= investgatio,, beense apearw&4 the antibodlie
aginst leukoin agents in the blood sarm have a very meak caeoentra-
tion• and they w-e still further zeduced by the coupling pzocedur..

In order to avoid thiLa eskU K of the leukoesi antibodies,
the indLreat id•stification of antilo with the canpled anti-globa-
in mw tried.

"4. The fte conjugation to p-iftied anti-globulln far the in-
direct Idamtifioation of antigoft.

Wds metbod ma it nosaible to sake an atigeantibodr
4 -1in visible with a dre-coqplod anti-globu1Szr (Wellor &an Coow

(15))~* In the layorif avntig zbody-sZUt-entibocby the antibody7
whish in not urked varls an a bridg end is at tbe awe time an one
aide an antibody and an the other side an anti~gm (see eehmtio

re~eeentiatin.

Miq,. A. S4omatic qxemeUatio of the anti-glabulin method for the
Indirot Idntiftoation of antigen.

Te method Is speaially Winr su•table for vartrq with wek
speciie. am.
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"nr, oi.T0t rr.Spa~reh we' Oo~t-iiAOO .'. r h|h eP. n," ant ',-"!o..' -. !i. -.V

tInqvoeou-.;J. I njonetin..- ca.r-ulLy z'urir ' :.oV ne sglotM1i~r i n raLL.U.1.3.
"Ahe i:Ttrav!ýnous : n icotV.'ns are saz.ox'teK ",',y I ntrau.•scuar ir.jeetons oC
ý:lo:lu.l", aij ••.reundt- Adjirrans (14 1 a -"r iMti-g-lobulin was 'urifiged &Z
descv-ibqA above an6 coIa.ledt to "luoreswin 1'othi•c•yatee

5, "itseartnh -6--th ý=, antil.en anO :"n.k.owo antibodi,,

.-s •?jt•gon we ,reed SMeV samples oS mouse twuror-, as aatoL&I.e3
re used sere of csatle to, be ~mc•rnre•e fintip.n-antti.ody Andin-, were

The nai-r- "nd control samples were rade according to th', syst.en
o4 :a'.le Is

6. 7'esearch with unown antige.e and w knovm antlbodies

".',1 this method we tried to identLiy the anti.en in blood saules
of cattle. ' antibody we used the seruw of a cow Yhich had had leukasis
oa long time, and *aoh was under reglar hnamtologiai control (.e-...

!ýre L2331), Mie nor= is poesis .tly pruesrred b) lyco~,h4 lliation. 7h,
m&Ai sile and the control su elo were aeme according to the system of
?a'le 2.

Sch.emati reluenta••on of the prepantion of saaii for the t"estn.-
tion of snecIfic lekosis antibodie.

main exurlment 1"t. control 2nd. control 3rd oontrol

l.. object Fa.1" axer ample eafte Soculs
of laukotle mume aere of healLthy

smog milt*

2. &raflg in air, fixLng for 13. min. with cold (..?9 0C) absolute aloohol

3., txsetimnt of 30 adm, in hwdd room at ,yA wihr
.ationt'I s8rm positivi lesko- negative Uatient's

sis swwr luowxs seron eerm _
.. 3K)0 Nu. rwung in buffeged Xa~l solution 0*15 1 .-' l so1 8luttier con-

tain-_• 0.01 ep• ., .. .... )..
5. 30 rdn. in hiudd.d at.370C trestswet with fiscresaixg rswbit-enti-

6. 30 .•n, rizweiAi In bater-ed PUM solution (Pweno. 4).
%-,Osult

under .or- required, required, remiroed,
'_-• ml- fluoreeenoe +ltAuo~esOkee .. l omtoe -,l•9m-

-9-9
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Tabis 2

.e.wtiatic rnesnt,.tJon of the prerarat-ion oif s.r'plas for thr: 1wrwtc va-
tioa of le.uU&o ic sn:ýci ic antti-en.

iain er.riment 3zt control i contro.l 3rd -coritrol

l. citrato ooAd smear on object p1aws of:
.athient Is a leukosis a leukosis a leukosis

Positive cow nega&ive cow nosttive cow

2. drying in air, fixing for 15 min. in cold (-7q°7 a~So.Lu•te alcholo

3. treatment for 30 min. in h-nid roam at +37or( wi th

anti-leukosis ser saerum of a
(F.:zo,.3!.82331) hoelthy cow

4. 30 mine riming in a buffered Wl solution (Oe15 V taTl solution,
containing o.oL phos phate, pH - 7.2)

5. 30 ain. treatment in a humid room at 4370 C with fLuarescin rabbit-
anti-o MA-gglobulin.

6. 30 mine rijuing in a buffered MM~ solution (as under 4).
Kesult

under U' + - R Required: Required:
Mmee flMeoenMO +fleorescme -flureeoenae -Ciluarse

aenee

he smar awqa are made ty centrifuging ordinwy ltnete blood
semples fr 10 sina at 2500 r.p.o. afer w1hh the citrate plasma an top
is mosty sucked off, so that oey a thin leys of plaims raz in above
-the l•w of louocytes of the efll sediments With a oured platin~
tool, a drm of theo ixtar of itee Ui tak
out a put oan the object glass.

7. Techrdque of the fluoreomwee mieroscaoe.

:aoronaoopes large fluaresouhoe attahuit, to the ?waso pbotosdro-
soop., with high pressr*movy light souree HP 200 ()3ww)*

v.upilece bloolda filtert OrCange blocking filter to be sa-ewed In-
to the eyepiee.

'perturs of the cou•dmert I.3
Objective: F1an-4Apocircuat 100/1.32 oil.
In38 Agfa-!eopen-Rasbx or nfozd.
8. imatoldgimal investiption.

The total naber of 1eu* eys ms detulned afte tratmet with

- 10 -
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tfh- ,Mrthyi -i-.o.L0. ac,'LIc nc.id :0i, th-. corutitir chamru.r o!' Ihnmm,. ":h, ,i!-
Vereritiation of tio- )jeukcoo~es wav doneinm a i &Luna sitear colored ?.; Lhte
method or "=-enheim.

-u1 and citrate blood samples and sneers for the hbatoiogical
control were -LaKen from 510 ,ixed-"lac.: lowland corz .from 29 hterds in
•ouchern r~ower :axco., in vhich 4here was at least, one case o0" twiorouz

leukosis. '.os, biood samples were ta3en and most hcmatolc, ca! investi-
tionm zone iunder the direction of TT. Tahe proc the "rganizadon for

Toidu~C ",nimal Tlseases in •'Iedernachsen.
/ or~t •eFar, we wish to thank t-he trector -,y, 71eppina 'ianover, ror
-autting the andial ant±-eaidmd.o service at our disposal Cor our research.
..or the tedious work of counting blood sample., ' thank :,r. .Tnge. Fe
is co-author of a _orthcodUV oablication about the spread of bovne lou-
kosin in .outherr Lower S.amooy7

i nesulta of the investigmtions

1. Ihe adautation of the leuvisis agents to baby mice.

%lith the proric-•oy explidned technique, 4W nice were infected
in three stages. Atter the third stapg, the* vs a beogantng tua on
the laoe of the injection of a 22 day old muse. hls a has been
Iewo in m tmc.- stag"e, at the m t it is in its 1Mh stage. T•
the or stag,, the a Aield ws only 3% it inceased to about 90K
in the 15th stage. At the me tkiz, the rate of growth of the vaccina-
tiAn twors increased vith the mb of stages. Fol.lo the 9th
stage, the tumor is c•ealry visible aft~ 7 dape. The following pioures
showr a lekis vodation tbow in a 16 day-old mouse. !u the living
mcuse (11i. 5.), we clearlO se the strong tor•• uwe2lli of the beck
side of the neck and the back (place of injection). In the dead m.me
(-Fg. 6), the mteised bI idth it. sharp limit, on the beck side of
the wVrteb is shom as an open spedmen. Histological i.nweniateion
identified the vw7ey qua@W~ tmor as bimhoMTtio hyge4I

xn intanded attpt to INqaant PLIeS of bM froM the •iXft
stage in grown ioee had a negativ reult. After ten day the ixplanted
oart vas omelately reeorbed. )lanted bamors from the ninth stae,,
ho ever, have developed to Vrowig tis in grown aoee, when just before
the m3lantation, 1 ag. of ortisoU e ws injected nbcatantxosLy. Corti-
sone app-erently prevted a defense reactions A grown souse dihih vs
wrasted in this may is pictured in Fig. 7.
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ri*S.RPerizenta.l3. St 2ytitooytio two In a 16-day old mouse.

rig. 6, Open apesime .of a mit-as.us bm on the bea& Me, of the

Fig. 7. QItown Muewidth tmw P-Oet after ProllinerY treatmn
with Oaztisawe

INe first oorom of a br in the ploew of injectioa of
a rmg smoe end tbe gra1 s.daptae to bea ,i-s togthr ,ith
the fluweeit gwologlosl idue0sitat~an with bovwiae i.ilmeis sew
of antie in these mn, make it likely that these tzuzuplantble

-12-



tumors are hcterogeneus material fymm oC's. rNt we can not o".rnlete-
ly ecolude the nosasib4UTy tat -nouse leukosig started s3nteneously,
Or we tris.rered tir the injeotion. At thLs moment, there is no method
to diswow this poOsibility,

2. The fLuoreeoert-nerolorical identifieatiorn of a leukocis
anticen.

Tn sMear Can oles of mouse t=m=ors and blood samples of tUcrmu
or hqavoiogica.ly Aeukotic cmws and in cows which did not yet show
an- hematological u, we found -- wit the reviously uentioned
technique - fworescing peint souroes. On the hasis of the controls,
USES moetly r*.seit~e the uarking of a leukomis aetigen (virus). The
Size of these marked particles ranges frow the limit of the miLdeoecop-
ic powe to something similar to oocus (p1resubly virus agrogatem.
Thev are present in blood p.lai, in tumor intrcenlar fluid and &]so
in and on lymphoeitCe and erytroate.. Their brjllanbt, aharp, yam-
low fluaresaeooe makes thin prowinently visible wider amcroseoovi ob-
sez-7ationo However it is often somehat difficrlt to resWent in

S:ritic, beause the fluoruoe deays osiderably after long
eipaSur, *d- the light strength of the M l ait wrWd particle. is
not enough to darken the negative. We reProdafe here 7 alerojratoo.
The size of the prtiolee ean be oemred with the wrytkooyteu,
*deh appear In a weak non•-spoflo cix le of l•gbt.

In addition to the cont*s m••tIOned in Table I and 2 -
neeeaeaz7 for aSUreiw of speedieitory we inSetpgete6 blood
cemulee of sheep, 4 e, dop, reabbits nd A CM ". Ir e of
the deeribed blood eMPIs did we see te d•esribed particil.

-3 -
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Fig. 8-10. Flu"r.esant-seioloiu•yomll marked IaonIu:uO.eci.fc
t"srtic1.e ('virus) in blood plAxma of cloao



Fig. 1 wAn 1.2. The is~wi sa-pecific partilesw (virum) are preuecA
both~ in plama and on and in arytbrooytes

Fig*. 13 nd 14@ Situation of the lemkociA-specifio partic~m only in
the a-ythrocytes. In the m4as the inalination to
make (viruma)A~gp'git.. is Cleurly vlsiblm.
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3. :'tati.stical evaluation of the method of Investigations

rh11 mh material can be arranged in to groups, n the first
group (14.2 cows% the serum of the animals to be. rnvestgated was checked
for leulosis soecific antibodiez %-Ith krown tunor antigen. -n the 3eoond
groun (368 cows' blood samnles of the animals to he invest:pated were
checWcd for leu"ais soeci."Ic ant-.gen ('fvrus) with nown antiujodiese :"or

bthe cosuw.rison of the £luoresoent-Gerological results with the resuats
of the hesuolcgiew,. control according to the leukosis key every grou
is -,bWdivided . n'to "a&.mals •re than 3 years old" and "animais less than
3 years old".

a). T"he correlation of the fluorescent-serological -ientifica-
tion of leukosis-eecific antibodies Y&th the absolute number of -. Ipbo-

It The to-al number of leucocytwo has also b*sn evaluated for each
poU, but they w~e nort lb.Ahed beotuse of laok of space. 7hey are pro-
portional to the absolute nvtber of •_,•mhocytes. 1"1hose interested can
request tb- u:bles from the authorj_

Table 3.

Te correlation of absolute ivaphocytic values with antibody identltica-
tio on 118 co•# older than 3 years.

Total nwbew of No, of FMuoreacnt-eerologioal
lymphocytes animal positive questionable neptLve

abs. % s. % abe. %

1i0000 - 2,0002-- - 2 100.0
20000 - 4 o000 42 3 7.1 - 39 92.9
4,000- 6,000 35 4 11.4 - - 31 88.6
6,000 - 8,000 11 2 1S.2 - - 9 61.8
8,0000 -1•0OO 7 3 42.9 - 4 57.1
10•000-12, 000 5 2 40.0 - - 3 60.0
32,000-a/,000 7 5 7L4 - w 2 28.6
14 ,0oo-16, Ox 4 3 75.0 - - 1 25.0
16,0000-i38000 1 - - - 1 100.0

8y 000-202 LM 2 1 50.0 - - 1 50.0
beqnd 20,000 2 2 100.0 - - 0.

up to 6,000 79 7 8.9 - - 72 91.1
6,#0043,500 30 12 40.0 31 6o.o

1e~4l3,50o0 6 66.7 - - 3 33.3

1 this last thble, the aninln ovwe tnee years old are subdivided

- 16 -
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accordin a to their number of lymohooytes and oorrelated with the re-

sult of the flaorescent-srojorical antibody investij.atione

The 25 cows with uositive fluoresoent-serological reactions
have. an average of 3.1,40, lYuocytes; the.93 cows wiM negative re-
actions have 5,140 lymphocytes. The average difference is 6,269
lpDhocytes. The t-test for the comparison of two avrage values
could not be usaed for the statistical confirmation of this diffem-
enoe, because th•reo is no ormal distaibution, but the vax-lations
are sipdficantay ditferent. Therefore ir used the WLlocozn-te.ts
the formLl ines

x 1.(Na + No +.1)

U

!,' NN, , + N2 + . )
12

..1 =a nbw of fluor.oe=nt-S.ologi.al.y positive now

N2 tm~bar of fluorencenti-eezolocioe fly negative came

K s-s of the neptiv,• squenee nuoberso

Ths non-paremetrio tet showed that the difference in the dix-
tribution of the fluomesent.-ezoologioally pouitive and negative awd-
zLI3 against the lppbhocyto values (u -w 21.7 -> 3.37) Idthi P (0.0M,
is highly sigrnflfant.

The followIn tab.a gives the correlation of the absolute 1ym
phocytto wluas to the antibody idntiftiattion in 24 can yaurer
than 3 yTaus

Table 4w The oowparisoo of th absolute Ihoeoyti value wdth the
antibody idetificatmio of 24 ev yen r, r ftan 3 years.

total zber numbe Of fa ne r 0  a
of lympqoouytesan m positive quastioml n tive

abs. % abs,. aw. %_
2,0 00-0 01 -j OW - 1 100.0
/,000- 6,9000 2. 12 100.0
6,000-8,oo0 D .. . . . 9 100.0
8,000-10,000 2 1 50.0 - - 50.0

MM w ee 0 ius table we note that it is intawtig that of
the 24 yg zdae2a.s only one had Identifiable aanboftLse Me V11-

o~test If barS IMeoeasaw47

b). The eorre3,tion of the antibowr idwzition according

-1,-7--
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to the hematologiwal identification with the luk~sis key*

For this eoam'risong we omit the hematoloi =cll7 questiona.le cases.
In the f our-ool•m taulet we then ret thet to.lov. . n• va1uas:

"-luoresoefft-eroloioal results

HematologiO.I reul.t accord:Lg + 9 4 13
to the leukmssis ky - 12 101 113

E1 105 i

iesult o0 the X2-Test:

)mp ,, 28.4
.Lt - 10.82 at 0.1% I.W. few 1 T0.

Corelation fatorto r - 0.476
The carxelation in thamfoz. bighly *tgni.±icant.

a). The aea latton of the fluoreseent-eezoloc~ial identifico-
tion qf 1ouw]cals-specifto antigen (virus) to the absolAt. u'u~bwof .yut-

Table 5 oontei., the po1u2d 1,mhoqt:c vali and the f:lum•a -
oext-s1laologimal antigen ideatificaumin for 312. co older than 3 Pars,-

Table 5. The o at&U on of the absolute 3yepbaq ~o values to tUs idemp-

' domla a positive quest•onrble negative

1,000 2,000 13 9 69.2 1 7.7 3 23.1
29000-4,9000 82 37 45.1 7 8.6 38 46.3
4,300- 6,00o 71 25 352.2 8 1393 38 53.5
S,000.. 8,000D 31 15 48.4 6 199t 10 32.2
8 0000 'l0OO 16 1.1 68.8 4 25.0 1 6*2
108000-1.2,000 18 1161,1 2 11.1 5 27.A
12l000,00000 U 8 37&1 2 14.3 4 28.6
14,000416a,00 16 3.2 75.0 3 18.8 1 6.2
160 000-a8,000 V. 8 66.6 3 25.0 1 8.4
3h,-0000-lO 5 5 100.a - - 5

20p000-=',000 4 3 750o - -1 25.0
228 000-Up 000 S8 .1000
241,000-26,000 7 A 57.l 3 42.9 - -
26,000-2,000 2 1 50.0 1 50.0 -
28,000.30,00 A. 3 75.0 - 1 25.0
bsWd3A 000 9 8 88.9 1 11. - -

00166 71A28,9 16 9*6 476
6 0 500 74 31 4ý 3.9 1 25.7
;:oM- i,500 72 56'A:U 32.15.3 5 6,9
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Ib aveage nunorwA ofr lymnhocytt. "i~n "1,2.mo••tw cas,ý, i-s .li•,
o h" Iie negativp, cases 5,562. "he di~ieremn•irc .s .t.'/ 1.'hocyres.

•,,cording to th , lacoaen testp the dW iftweat distribution of the
positire ard negative eas.m canpared with the mm,,er of l1jrnpooyes is
h:i.ji'y." sttfi.:Ciaant. (u - 19o.) - > 3.29) with .- ).QO1.

-he young a.e1&ls of thid second' reasyeat -rmua are considered in"ailc 6.

ahle 6. The connection of the ahsolbne umwbpr of I. ooCatn3 to the
IdaneIW&catiorn ot leukosia-creaif w ftig-,ri in 56 yo". m narl ude 3

total nwber of number of l$ or-ecoent .rroloeical
.7rr.hocybtW. Sni"als positi~ve quentionable negative

aba. I~v abxu. ats. 5

29000 -4,000 7 2 28.6 1 140 A 701
4aoo- 6SOCO 22 7 33.o$3 6 227-3 9 40.9
6.-N- -ISLX* 12 4 33o4 1 8.3 7 58.3

0,CCK) -. 9O 7 A. 57.1 2 28.6 1 143.
3 3 ]JJ*O) m

DO __A-14O 3 1 33-4 - 2 66.6
14000-16, 000 - 6
16,000-18,000 2 100.0

Avvw4e mter of iynhoaytie In the flqa-oeeut-eeweagLcai
case: 1,062, in Lthe negabl e ae: 61190. The d'•iffifM iU 1872.

Tn the ZICoMeF test$ we have u - 1.08 - < 2.0 n thezrfare
not aigaifi t. The lack of sipificante in this grou uan be meee en
pro•f that the ilemtoloiocal 3judut of W a auls is Utnordi

fitffioult.

d) Me oarrelation of the antigen identification to the ban -
tological, judpent according to the lomkoin kmWy

Just as idw b. we, disregard the questla.rabl ram1te in theme
.ixn3ing. The four-olumn table 3 aa tha the fo• ivdug valse:

flomen •s-eogLoal resulta

hmatolagioal result ae- + 68 10 78
cordlng to the 1ekoasi - 95 104 199

ky163 1.14 277

9- 1



Result of the X2 tests

X2 mr) 35-96

X2 tab - 10.82 at 0.lV I*.". for 1 M.
Oorrelation coefficient: r = 0.36
Ihe correlation is hgh, sinif~i cnt.

e). Comiparison of antigan and antibody identi-qoetion for
the evaluation of the Yornbmr of 3,ro.miocytee &oomding. to ledkoeis
key.

In cadw to picture the r.bwer in these previous tabblu, ve
plotted in Fig. 15 the ant&=n an antibody awvu for those nuVa-m
of lymphootes for which the leukosls ke.s wee oonsidoend to be neg-
ative., queattonabce and wositive.

.1g. 15. Plot of the wurentagm of antigen (virus) or antibody id-
satification at the aritioal =mbws of Iyohaybm in the hbatolog-
tol oonaidemtiozo.

2hIT .fig wegves a ao t S-w• of the remlt of the in-
vanimalta of anU -b. -1 older thn 3 w , Of 79 tiwmtlgeated

q with UOto p 6P = Table 3), 'bla nor
negative acording to the malemimis keys 8.9% bad leWkeeiu .peditie anti-
bodies. Of the 166 animals invmetigted fo• 3.e sel antigms, vtoh
had also less than 6s,000 Iju~hocytss pw iS0 (see Tsble 5), this anti-
gm was idetifted uulr the flumeoes microsope in "8% of the

In the ImatologiLmiluspect region fri 6,000 to 13, 5Do
lqMhoocytee W , 40.0% of 30 animals had luiws .antibodites and
S4-t of 74 aai&U bAd leukomis anti&=.

In the hemotlg~oiam12 p~ositive region of mowe %han 13#,5W
,pw', ony 66.7% of 9 ani-aIA toested had antibodies

-20
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'id77*8-, of V7 animals tesw-3 had .leukosis antim.nn

"*Iurther we can nee from the CIgare Uat .Ln leuko•-. Lhe formntion
of anrzbodie• starts apparent.Ly re1tiveal latee

-:f AXarnahc• research would cenaf"rm the leauosis snecificity of the
described narticles, which are appa-retly virus, Lhew the technique with
the udeyeakti antibodies would be a sixple method ýor the solution of

athoeridc .oblew and for the diagnoais in the fight against epid.enis.
%hiS aethod gives oonsiderab-ly mre Dositivn reactions T~ma the hemato-

loj~lc.a. control, and migbt exclude the huatolog oail)y-ositive cases
vich are not caused by lemkoa.Ss. We must imit and a" "hether the fluo-
resoento-swolorioally poeltive but hoatolog.oalJ.y negavive animal.s WiL.
ahow in the future the ah. atiulio 3.lmphocytLo h :arplasl.

An objection against the methods iddah we can at the smut not
rvet -fully o•lde, in the possibility that In the leukouis serm of cow
?.a'.or.8o233 there are, besides lukosis antibodies, also antibodies
against other zypes of virua in the blood. AlthoWh the probability 1
low, this possibility has to be carefully invetigeted. We can reject
this objection only when it is found poewsble to make aperwmmtaJly
highly pure test serm with purLfled virua.

V. .U•IT

I- * 1. Pri-±plae and ametho fcw merkt an.bodles mlt floor*&-
cent dyes we Geewribedo

2. B~y bWkrjw= transfor to indaet 1he bovine leukosis virusto
ioes. BAt•iruwii tbuftr une Cpi*Atl omtrols,

3. !t an of the "indrect method" 1mkcosi2-apecitic: particleis
were foud in smr awoe of =we om and in blood augple. of oattle
with umaowu or hmvtoleogIl lukosia, and also in blood smples of
oattlA ioh did not yet abcw &vV hatolal eal chawe e. The sae method
i.n & similar svp1oatim ientified leaukoe-epeclie antibodies in the
mew of cattle*

4. The statistical evlalution of the reslts of the investigation
of altogether 510 con ftan 29 •ekotic herds gave a highly uipdnficnt
".iAlco=e test fpr the distribution of the ftznwasent-earwogical antige&-
and antibody ident.-fication with regard to the absolute mer of imco-
cyte. in all cMI oTr three yars o014 In the sae y, the 'rQMeoatioa
bettre the fluavspoent mological realt and the hmtoloioal Yodpmt
accardingto s laulaeis kg7 mg fowid to be hi ghly sIptficW

lagto ur-.T,-test.
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