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~,:. ..... on.ucleic ac:'6 (rt::<:.'-.) extr"acts 01 cert.ain c",ll types h.;;,vo :'~CC8:::\"-""Y 

..).::;~n :..::.~~:l~cat66 in irr.J~:unological pheY~0rj10n:l. 'l.~~ese ::ci~~o::""C.clc;:..sc-

;C.""nsi"':':'V8 axtr.3.cts have been sho'im to be involved ir: 1:.:"", ::-'. -y"-~'2 

:,,::C;.u(;'~icn. of antibody for::r;3.ticn, in tl-_G passive transfc:.' 0:.: -':.::'&.::~~-

;l.anL.':.:"on i!l1."7lunity and i..""1 the passive transfer of cellular :il:::.:'..:.:.ity-

Early attenpts to in:1uco a prillla:cy an.:.ibcdy response :5,""; v~-=-:2. 

~',..;,':;".-~":> -~ (~.-'- ~'l("\r l06~) '., C,"''';_.l-' ,~-- .• ­_ ..;.. -'-J..Cu. ~...L-i.. ory..~y :J ....av ..Lt,S.1~J , ;I...L.. J.n 't.nes e S l"J w ....c~ , t."r~e c:.. • .J. ""' "!"c. ,-,~l \,',. 

::::8:.:ely introduced. into the culture mediurn. in which the ly..'1ip~'l.O~ '::;2:1ls 

l;C::"AO '.:;2, t.."J.cd. In 19.59, FisrJIr..a.n, using a somewhat more co:mplic.3.'ted. . 

syste::.:, ,,;as first successful in the induction of a prilnary a~..tioody 

" "0l­
~"'0SpoY'·SO D Y...b.tQ.· He incuba.ted the test antigen, bactcriop~agG ~2, 

".;-:.:~ ::crl:--.:2.1 rat ma.crophages for 30 minutes at 37 C, 'Washed the •.:..::.cro­

l:;~:.ages ar..d. homogenized. them. Fivc days after the filtrate of ti.Lis 

~omoger~te had been added to nonnal rat lymph node cells in tiss~e 

~ultu::.."'e, neutralizi:'1g activity specific for T2 'Was detected in the 

<..ulture medium. The titer of this neutralizing activity increased 

·I:::'.til day 11, when the cells apparently began to lose viability- Opti­

r.J..:.m results were obtained "lith a T2-macrophage ratio of 1 to 1000. 

Control systelJlS, to -vJhich untreated '1'2 or hOIT.ogenates of untreated 

r:.acrop~-:ages were added, showed no neutralizing activity. The ir.cluction 

a.ppearee to be somewhat species-specific, since pretreatment of the 

?~agG with rabbit macrophages or with HeLa cells could not replace pre­

~:.:eatIT.c~t with rat rr~crophages when the homogenates were added to rat 

lymph node cells. 1'hes e results indicated that interaction bet,·;-een 



~~:··_:C11C~.:,~:'~:'~~:C ar~i ar:..l~if;o;~ "';-;as OS~Gnt -; --,1 S~G8p ir. .I.,:.:-;,c -r-.-" \Tit,J:"G ::,,:: ,.:,.c~:::.:: __
~ .. .l. 

.... a::..~': lCC~Y synt..""r1osis. 

=-..:~ ~ subsequent stu:iJr , ?ishr.:an (1961) sr,o·:;.:;i -~~2. t the ""_S-_::,:·.:..-:.l:": '~_ . 

... ~~ti\'!::"~:=l ",:as due to aY:t:"body, since -:ho :-,'"~tC:~~..J.l ~""cs~:"o~.. s:"::'lo :.. 0:-'" t::_ 

.:.'.~tivi·:..y lJaS precipitat~d. at the isoelectric ~.:oir:~ of ~c~ur;~ C~c..·~·d~::--

:::.:"nc" :..~s.bbit ilnt::.:ocdy against rat globulin :Li..Jhiaite:Q t,:"8 :::.c-;,iv:.::'7' 

::;,.::'ric-cly il'l vit-('o -.;.ro:,·k gave positive results or~y :::'C> of -c'::c.: .;:.:-:. ....::..; 

-:.:.ercfore experiments, in which lympl1 node cells treatee. ,·f-.th ':-2­

::,;acrophage mixture I·rere injected into chick embryos, v;8r8 i:1cl<:"::"sd 

t:-;.is stciy. i,Jhon incubation of the 'I'2-macrophage mixture '·J::S 1:.c:-.:'mi::"..::.-cce. 

~" 10 ::;',iY:utes, the resultant hornogena te "i·laS ir.active. EO-:-J8VE:;;.A, ii: -c.:o 

::::.::crc::-Llages Hero incubated alone for an additioY'..a.l 20 rri.nutes afte:..~ 

-chis 10 r.'.:J.:·C;.ts period ,nth antigen, an active homoger.ate .-J:lS obtair.y":'. 

'I'l:us, the rr.acrophagc vlaS further sh01-J:1 to act upon the antigen 211 t;C:.:S 

i·ray. il.""ne homogenate could be ir.activated by heating at 80 to 100 C i.'or 

l5 mi:.-'lutes, as nell as by the addition of ribonuclease or streptom:rcir.­

:?isr..r~.an (1961) postulated that some forr'! of m;:A cOY:<9rised the active 

portio~ of the homogenate. 

U c::--""':"In a subsequent study, Fishman, Haniluerstrom and Bond (1963) ... ".... 

radioautography to show that low molecular weight w.acrophage Ri~. 

labelled vTith tritiated cytidine w-as, il'rleed, i.."lcorporatc-d into lymph 

node cells in culture. 111ey ussd RNfi. from untreated rnacrophagGs only, 

so it ,·ms not possible to k.'10'·)" whether the Rl-J.::1. fractions incorporated 

vJere the samo as those involved in the i'''1 vitro i..'1d.uction of antibociy 
--~, 

ior:'-..J.t,ion. 
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--11 ~k.J.rt:101" stu..:ii~s (~?is11:·ii2..:"~ 2.n3 ~_Q:'c:.-', 19,63), :::-:":'4:..'"'adi2-~,-",_ .r~o::·. 

rats -:-:~~:..c~ rcc0=-v"'cd c.~·fusiO:l C!~-:J.n:be:"s c::~:cc~c;i ..::"'~~~'1 no~n~l ly~,.;:_ Y:._". '" 

cells ::Y:.:" ~2-1~l.S.Cro~p:-:age 11orl:Cr~er.illte s1101·Jca. ci:"'cula'::..il1G:· aYJ.·~~~~:":'~~<-, ~-,~J,",c:""'~':"':':' 

:'::or T2. Chambers c."lar,,;"od 'toJi""-h hO~i1ogcnat0 alono led to ci:..~(;·c..lc.:,:":-,:::: 

alyt.:::JOc..y specific for 'r2 only i..'1 non-irradiated recipients. ..':":"-:'.'.L.:":' 

. .­
gro~p of rats ;avo a titer whGn homogcr~tGs 0:: Dr.l.-c..::::'c..:::. ~~C::l ::,:..:. C:'--0~*: ..:gc;,; 

";.~k8re ::.sc.::.. ir.i. .Jct... c cl1ar:llcrs. ~{jbGn phenol "C·.ras used. to e:~tl""Z;.ct <::.. c ~ll\.:_ ·~:"*:·G~,~ 

-,:,l:e :.J:~106eYlE. tes, all of the activity of the hor.,oger..E.tes ,,'as co:::~iY.6d :"':'1 

the lOll" molecular l'loight RNA. fractio:'l. 'inis extract co·uJ..d be i,.2.c­

tivatCQ by ribonuclease; hence, two probable r:ec:;.an:'sr"s ':,0::'~3 postU:<::."t-sc:... 

(-) .-''''~ 
\"'- ':".I.~(.; Ic;..·.. lnight induce antibody synthesis by Vi:::'-CU.0 of r:J.~:':~~ activiA~:.; 

-' ,,, .i:it~:'~'). the recipient lyl'r.ph node cells-lltransrorly;.at.io:'lt.• (2) ':2:.e • loo.:._-. 

0Xt~~C~ might cont~in bound antigen that is responsible for the 

:'nduc'::':..;:;n process. 

Tne results of Fishman (1961) and Fishn~n ar~ J~er (1963) wer0 

confirmed by Friedman, Stavitsky and Solomo:1. (1965). L'Yl add.ition, th",y 

i'our..d that -vmen the T2-!:"..a.crophage mixture liaS inc"u.bated. at 0 or 56 c~ 

t.he ::esultant PJ'JL;' extracts were inactive. T.'1US , the active role of tb;. 

' " 
n~c~o?hage in this system was more clearly established. P::~.~ _..:..:crnen".:, of 

t~e 8Xtract with ribonuclease did not completely abolish the ~Gtivity; 

-;":1.er010re, the RNA. extracts 'torere assayed for T2 antigens. ~'The~: P.1'~. 

6xtracts prepared. by these workers or by Fishman were tested, ~~~ he~Q, 

taiJ.. am internal protein antigens were detected· Since T2 intel"nal 

protein was fou.11d. in the extracts ar..d the antigen content of the 

extracts decreased with prolonged incubation of the T2-macrophage 

rrJ..xture, it seemed. that active d.egradation of the phage by the 



~-,~..3.C::·~~-):.;'Cg8S 1-:0..5 reql.lisito ~O ay: active P::i.;;:-:a:::'°C" t:"o:~. ~~8nce, v .. ..:....; 

...:-;...., ........
:: 011'::-:·:':"'112; 6..\:plane..tion of \"I ...... ph8n0:1:cr,;,Ol'"'1 1'T2.3 SOT.- for~n. 11'10 r:2c:cOI)":~~=-·(..~ 

~pha;OC)Ttize t~e phage particles, degrade ·~h8rn arri attacr... parts of ~::'~'.. & 

~nt~~8n to certain low ~olecular weight ~~~'s of the cell. C~88 t~~ 

~~:';.-a"-.-c~gen complex enters a lymp..1. nod.e cell, the P.1<~'~ ';(';2.y :.::"'unc-::':;'or. ~~ :::'1 

.::.dj'J.vant,. 'i':.'10 inadequacy of phenol Gxtr2.ction for "T':"i.:;.':;:~ ar.:i tl-.8 pr0~:,-:;.ce 

of 2..~tigcn in the ro:tracts were thought to argue strongly e..gainst ~~c 

htra:-:,sl ormation 1/ concept of the mec.1.anism involved. 

'I'he idea that R1:li:"-antigen complexes play e..n ir:J.port8.nt role in -c,:.. c 

induction and perpetuation of the antibody response w~s not e..n ent:'rely 

neVI one, for Garvey and. Campbell (1957) had sl10vm the..t ve..rious .s.nti::;cns 

(labelled. with radioa.ctive isotopes) ../ere storeO. in the liver tissue of 

the recipients in irr~unogenic form for several months. 

Lskonas and Pbodes (1964, 1965) studied the induction 0: antibody 

forL~tion by Rli~ extracted from macrophages exposed to I131-labelled 

Hemocyanin for 2.5 hours in ~ and. from rr.ucrop..1.ages to 1mich the 

antigen Has added :L.i1.'1lediately before extraction. These extracts 1'118:"8 

inc-u.1,:)ated with noril"..a.l lymph :code cells for 1 hour and the mi:::t1Zes 

injected into mice primed. earlier with the same antigen- The recipi­

ents' sera Here analyzed for antigen binding capacity at various ti:.rr18S 

o.fter injection. Both extracts Here found to be irr21lunogenic. T'ne 

seco:cd type, hOvlever, vIas only about one tenth as active as the first 

. ~..1.'typo. Since the addition of antigen to the rnacrophages llrn:nsd.J...3. ve.J..y 

oefor0 ~:traction resulted in irr~~unogenic preparations, they concluiod 

~hat an active process vJaS necessary for RJ.'0\-antigen complex forr.'Ja"c,io~ 

o.nd t~at the immunogenecity 0:':" the ~:tracts 'Has probably not Cue to ",:,:;'e 
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_, ,I
~'or_ ...:....:-::..c:: 0:" s~Jecii·ic i:-r.:.~ O::'L~t:'':;:-...2.l ~~_~.,:_. -.-c "';·~:J..S f'el.!c -~~at -c~:..::. ....... '~-

,-,ul7"j.~:~~~:0C. 1Jith -tJ.1e a~(ltigon 61~1c..r:CCd. t~c ul:r:':..:::c .~.. (; .:.r:-C:"08:"1:"C :~:D..~::'c...::,"~~l 

:;y c..:-lls competent to produco tho corr8spond~:: 2.:".~:'8Cc:.y r:ol(;.:;~o:::;· 

...':'-,~-i ",r"-""'-n (loo/}"\ i:1cubatoa. ~::.=:~n.. c;;.:tr2.c~s .;i' spleen cells :::·:::'~G.,: r,:':'-,.;:,;J.. .. ,~.a. ,.i"" ) 

-' ,)",."r"''''-'':: ,...., __ '" _ ~ +1-, C"~ __ -," ,,,,,..., "\ "I 1 :',." -::.1' '"' (::-·:~·_';:C') ".Tl·"':"'. . "rr-=,""'yY'-:",""'a \.",:,"'''''-j' __ ,(~'I'i ...... ,~. -, '." .........,..... l.l.....- ...... ecl 't;J..""",I. ... -.lrlCtVp ... ...:,0. 0 000 '-1.:'.J..l.J _.-....1 .. u ...1 nO..... ..:..l,_.J. ............. _ ....,.)_6 .......... '- ~
 

:or 0 ~o..)rs. ':'l:e Sy8tC~i: 1~S 2..ssayed by the J·o::-o:."..o a~1ti~cd2r l:l2.c~:':'o tcc:.. ­

niq~8 ~t various intorv~ls. lJ:'ho nlli'i:bG::-- of pl:L\:~·J.os, 2:J.d t[LZ 0::: :In-~:.~~~=/ 

::roQ'J.cing colls, incl'oasocl to a maximul11 at 48 to 72 flOurS. :2-rc":'::o,:" .~:,'..:::..:~ 

of t::-:.c extr2.cts uith ribonuclease, but not "rith dco:::yr:"bonucle::.:..s, 

Co w~, r: .::-"~:~1~~it8d the increase- Control systerr:s, cons istir..g 0:: 1_0Yli:'~.:'U.:.'le -...I_-~"""V"''''' 

cell.:; i:'lcUoatcd vrith RNA. from noni.'Y£.une mice, from mice ir.zGl:::~ized vritl: 

e:UC::0:'l erythrocytes or from mice il'nmunized 1'Jith bovine scrUJ::l 2.18urd:.'l~ 

s210,,~8c no increase in the nu."Tbers of plaques. Thus, the inc::-ease :.:::. 

;,::,nti'::Jociy producing cells in the first system 'V,,'aS shovrIl. to be specific­

__ 3 in the 1-Jork of Fishman and. Adler (1963), the lOH molecu.l2.r ,,;\,oig:'1t 

::.::-ac::.io1'1 0:' the ma extracts 'WaS the active portion. Neithor a:::~iGGn 

::lor <:.ntibody 1'J'2.S four..d. in the 'm:L~ extracts. Friedr.1an (1964) suggested. 

".:.hat the RNA extracts might induce antibody formation by: (1) 2.n anti­

body coding mechanism; (2) an ll:~unogenic antigen-nucleic acid complro:; 

or (3) an antibody precursor- He did. not, ho,,18ver, state vThich 

mochanism 1-J'ould best account for his results. 

-:..: 1964, Cohen and. Parks studied a system si,:nilar"to th2.t of 

;"~l'C.: "'-,0' Y' (190''''4) In addition to R.l\A extracts of immune spleen cells)... ~"'_"'.L • 

they e::nployed Ri':A. EU~racts of splce:1 cells from mice injected. ",lth ~~='.::,C 

).5 hours C2.rlier and. of spleen cells to ~1ich antigen 1ms add~ ~:L~GQi-

atclJ .~",i·orc extr2.ction- In bo~':". of those syste:ns the numbG:~ 0:" ant:..'::::o::::'y 
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-~:rG:::"Llc;iYlG cel:l.s 1tJD.S S i[11i:icQ..n-~ly" 10 ~;Ol~ thD.:'1 iY: thE: ii.~~:rl1lY:e sJ·"c-~C~·"l. 

'_~:1C:'''G~-'Ol''(;, Col1e:'1 a11d ?ar:(s (196L postulated tl:at the incl'"leasc il'1 ~.::-J-c,:...-J.. ) 

',J":.',Qoriy ?l"cducil1:; cells aft8~ ~~cubation of the act,iv8 .;....:._.:., G:xt:.'--~C~S :,::i.t~;. 

"'Y", RT\:rl-"':lr:,tlr:~e"/'"lC""l...... _:..:YWnir.:'iiU.i1e spleen cells cotud 00 the r6sult of: (1) ..._ ~.j, _ 

~ ~,

COITi.?lc::; (2) rnl1J::A "tr.;;.nsfornution II; or (3) the presenco 01 80:::18 Iac""Co~ 

Ot11Cl" -t113.11 anj~iGOi.1 iJ.1 t:J.C El\"j'~ • 

.." , 1 1 (C' ,- , . C . 1 9'" ,.. \' " .. ,

..:.iu:~-r...:.1el'" :rorl{ \. o~-.:.e~, l'~(:rr.'lCO~{1.o a:1d. rosby, _ b)) S~10~'l,TGQ -c,h~"C, lr..:C:r'C3.S 

treatmont 'Inth deoxyrioonuclease, trypsi..."'1, p::'~oY'.ase, alp~a-c..rw::"ase or 

'ceta-ar:rylase had no effect upon the conversion, tre-2.tr::ent of t::'e li.~:.'~ 

extracts 'I·lith ribonuclease or chloramphenicol il".l::'bited. tr..e ap:Jaar~::-_c(; 

of c.:;:;lls l·k.ich p:.~oduced SPJ3C hemolysins. Tne c.ctive fractio:'1 1\"'":.,S i o·~i 

to be 8 to 12 S Rr~~, ~mich correspo~~s to R~~ with a molecular weis~t o~ 

".-", ,..,..,~\-'. ,~~,.. 
.... ~.-"J .........
105. I'men the purified 8 to 12 S Rl~_ 'I·laS used. in the system, the 

of co~vertGQ cells per ug Rl~~ "laS increased up to lOOO-fold; ~01JeV0r, tte 

total nur.~ber of antibody producing cells in a given preparation rc.~:s.iY£ci 

the same· This can be explainsd, ho"rever, as a manifestation of othe:::-

me~~anisYi~ of antibody production, for Jerne (1954) has showD that or2y 

a certain numoer of spleen cells in a given preparation are potcntial.ly 

capable of proclucLl1g a specific antibody molecule at a given tiLle. .Ln 

addition, the specific activity of the RNh decreased when RN,~~ from 

nonirnrrnme ani:..-;.als' spleen cells ~ras used to lidilute l1 it. 

Subsequent studies (Cohen, 1967) sho'l'Jed that the RJ.\I.i eJ..~racts W6:::-e 

more resistent to ribonuclease treat~lent in physiological salt solutions 

(pss) than in sodi~~ chloride plus 3Dl~ solutions. In fact, tho Ri,::.. 

extracts treated in Pss retained more large molecular weight fragi::lc::ts 

a:'ter ribonuclease treatment than did. t..~ose treated in the other type 
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Cl- solution- :j··]he:'1 Ic.inlli::llly d.ie;csted. PJ.\~·l. "H3.S ac.cicd. to Y:o:.'"'rr~l s~:lGc~ 

cells, no i~cro~sG L~ antibody producing colls vBS oosel~eQ. l~rt~cr, 

L""' u;.-..~l'llea tGd. Rj:~~ from irm:'lUl1e Ir.G.ce ~las add.E;.'d to the spleen cells af':c..8~ 

t:1e addition of minimally digested. ffiC:~, only a sr,;aL!.- increase L~ tt.:: 

D.'.ll-:-ber of ~ntibody prod.ucing cells "ms cbse::.~ed as comr.x:.rod. to r:;osi"vivo 

con-v::,ol systems. m:L fro"(). spleens of r.lice ir::.ll:unized lJit:'1 dip::theri.2. 

toxiod. or ~5£1~eY_~£hi~ £Q1i did not produce this effect. Cohen (1967) 

conc':..:..:.d.",Q. that spleen cells potentially capable of producing SP.3C 

hemolysins have specific recognition sites for the RlL~ used in these 

studies as the stimulus for antibody synthesis. 

1n 1964, Fishly;an, van R.ood and Adler S110"7ed, contra!"j to earlier 

results, that active RNA preparations could be obtained using -1:2­

macrophage :mixtures at a ratio of from 1:1 to 100:1. 'then difiusion 

chanfuers ~1arged vath this high antigen input macrophage RB~ WGre 

inserted into rats, the recipients gave a biphasic response. That is, 

bro peaks of circulating antibody Here evident, one at day 4 a:r.d another 

at clay 13. These results were contradictory to those of earlier experi­

ments; hence, another experiment was designed. to sho'H if there 'were 

qualitative differences in PJ\ll~ capable of stir~lulating antibody synt.:.0.esis. 

The c."lambers were reraoved from half the recipients after 16 hours and 

inserted into other rats. Long-tern recipients gave a characteristic 

biphasic response, short-term recipients gave only the first w~ve of 

ant~~ody and secondary recipients of cha~IDers gave only the second wave· 

[rhus it ,~s hypothesized that two types of Rlg~ might be present ~1 these 

prepa.rations a.:'~~, . ~ "':'::0 R.N.,\. "nich induced the first 1-,ave of antibody 

might diffuse more quickly than the illJA i-lhich induced the seco:;;d ,·m-ve. 
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::·~1.G Cr~i.?.l"'C;.cteris·tic bilJ:'1asic :CCS1J011Se 't·h:S agairl o";:;t::..iYlGCi 1·ritll ;;:.:.. j:":"::~~~-~~ 

':;YS-:C~'CS 2..Y'.lCl both ty-pes 0:: RI'L':., "t·:-cre ShO~;11 to be Q8per..de~1t~ Up':;:1 ~..:c..;(;­

:,UC:rt op:1.:?.ge intoractio11. =-~OvjCVC1"', t~e Rl'~i'L responsitle fa:'" the SGcc:~~ 

. . ".,I,rave of antibody vJaS ;1".ore refractive -;;'0 rib OY21.:.c.l cz-s e t,rG2.. "t:~,;.cnT, l:,na.~ ",:.~3..:: 

·~he 02""10 responsible t"Ol'- the first lJave. ~~:p8r:';;~8r.l.ts t:zir::; 2.c~:":'1cr::rc~'1 :0 

8ho,·;-OO the RliI:-'.. responsible for the first lJ2.Ve to be sydc.hesizz,d. upor. 

co~t2.ct ',lith antigen and. the Rl~A responsible for the second. u::.vo to oe 

present before antigenic contact. Further e;~peri.'":1ents shovroo that t:.e 

::irs"':' llUve Has 19 S antibody and. the second. 7 s· 

~~:1en Adler, Fishrr£l.n and Dray (1966) stirmlatc-d ly.:.ph noG.e; cells 

~ro~ ho~ozygous h5 rabbits (~~e Q locus determines tC.e antisenic spcci­

ficity of the light chains of the a.ntibody molecule) luth P";'\i.. from 

~,;acrophages taken from homozygous h4 rabbits, the first Have of antibod.y 

(19 S) had the allotypic specificity of the rnacrophage donor (Q.Li-) , 

i·jncreas the second. 10lave (7 S) had tl.1e specii'ici-;;'y of the lyraph node cell 

conor (Q?). Tne reciprocal axperiment gave corresponding results. 

~nese results were interpreted as suggesting that at least o~c of tne 

types of PJilA :L'1.volved. in the in vitro induction of antiboo.y synthesis :"''1 

this system might do so by U.e m..'qNA. (transformation) mechanism suggested 

earlier, since only the RNA responsible for the second i-Jave containoo. 

antigen. 

Ribonuclease-sensitive fractions of lYlnphoid cells also appear to 

be "nvolvcd in the passive transfer of transplantation i."1ID1unity. ..Lr. 

1962, :-'.i.:1TJ.ick and Egdahl found that PJi:',\ extracts of lymph node cells 

from rabbits that had received. a skin graft from another type of rabb~-;;' 

could induce transplantation immunity i:.'1 the graft donor ii' -;;'he R:·ll. ,;_'"' 



:; 

", .~_.i::1clic::.. ted I.·ath lY1::.r:n :'1oc.e celIe fron still othe~ types of r~ob~~3 '"'-.­

the :si::t-..;.:.~e injected i..'1tradOl~rro.D.lly into the gr~ft donor. ~'Jl1.o:r: t::1e I-J::.~~:'':. 

node cells vrere L'1joctod vdthout being incubated lnth the Rk~, hO 

roac~ion ,·ms seen. 'l'reatrc.ont of the In.;,\. e:xtr~ct l·lith :.~ibor.uclease 

inactivated it. 

1::: 1966, \olilson and. v.Jecker stUdied the sar:l0 p::'loY'"O!r.enon 1.r.l.th a 

sorr.e"ma"(, different system. Lymphoid cells vJere rOlilovoc.. from J...• st:.~ai.:.0. 

rats that had been sensitized to Lewis strain rat lyr1phoid cells ar~ 

:q,~~A extracts ""Jere prepared. '.-ilien noniJ.1'.rnune DA ly:nphoid cells 1·;,ore 

inc1.:'bated ",,:ith these RNA. extracts and then added to cultures of Louis 

cells, the DA. cells caused the destruction of up to 3o,J of t:-.o t:lrget 

celle luthin 70 hours' incubation. Significantly smaller pel~centagos of 

Lewis cells 'Here destroyed in control syster,ls. Tne degree of d.estruction 

of the target cells vJaS generally proportioY'.al to the amOlli1.t of ~i.2:'~. used. 

il1 pre-incubation of the Jl4. cells and treatment Hith ribonucle2.se G0:'ore 

incubation L.'1activated the extracts. ~nese workers tended to support 

the vim'Js of Askonas and Rhodes (1965), as well as those of :B'ricdr::an, 

stavitsky aY'~ Solomon (1965), in their interpretation of the possible 

ffie~~anism involved. 

Hashem (1965) demonstrated that Rru~ extracted fro~ cultures of 

peripheral lymphocytes stimulated. with the antigen to I·Jhich the donor 

had been sensitized promoted transformation and mitosis in cul.!'::;lll'es of 

~utologous unsti.'TIulated lymphocytes. The Ii10chanism was ribo:a.uclease­

sensitive and .specific 'tnth respect to the antigen used in the 

sensitization of the cell donor. 1uis finding has significant L~pli~a-

tions :..n regard to both types of L":lrlunological phenomena c.isc"J.ssed 
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car~i8~~ s;~ce the clo:~l solection thco~y of ~~tibody p~oduc~~~~ 

(3L2'~Gt, 1959) ir.volves prol~7cr~tion a~Q diffGre~tiation of co~?e~c~t 

lyr.::IJ::.oid cells ~s initial steps in the ir.cLuction of o.ntibocly S]:-:'C.'l0S':"S. 

Still anot~:c::.'" type of imn~:u...":010gic2.1 phc:'-~O~';:cl'lOn 2.'1 1'Jt~2.C"1 .r;~_~ 

cxtr3.cts of ceJ:'tain cells have been i.'".1plicated. is the ~ssive 'c.:....ansfcl... 

0'-;: cellulal' i;iu,mnity. Tnis phenomenon is usually del'inee. as t::-,e 

acquircG intrinsic ability of ceils of the reticulo-endotheli..:.l syster.1 

to su:)press multiplication of phagocytized organisms • 

.J..n 1962, Fong, Chin and. Elberg demonstrated passive transi'er 0::: 

cel:i:clar irrJrmmity against ~cobacteriU!n tube:::-clllcsis by the injection of 

viable histiocytes obtained from irrJrrune rabbits into normal rccipiel'lt 

rabbits. Cellular i.'i'.rr.unity 1.;aS demonstrated in vitro as a lack of cell 

degeneration 1-1'nen systems composed of il~une cells i.YJ. immune serUiil, 'out 

not :'lormal cells in normal or irmmme seru.ll, "V-le:ce infected i-llth viru1e:-"lt 

tUbercle bacilli. '1"'he recipients' state of cellular :lrirrnunity was de::r"on­

strable by 11 but not by 7 days after injection and could be serially 

tra?lsferred through four sets of recipients. l'fater lysates of the 

irrJ~une donors' histiocytes were fo~n to confer the sarne state of 

i.v rm:u-'1ity upon normal recipients. H01vever, the E.;.1lu-YJ.ity failed to reach 

significant proportions until 13 days after i.'1joction of i.'i'~aune lysates. 

Injection of lysates of nor~~l histiocytes caused no change in the 

recipients' ~~lune status. 

In a subsequent study, For..g, Chin ar.cl 2J.berE?; (1963) invcstigatcd_ 

tho r~ture of the factor responsible for passive transfer of cellular 

i.'":l'T."JYlity 14th immune cell lysat8s. ':"':'10 transfer factor 1\'aS fo'J.Y'.d to be 

stable fOl'" at least 24 hours at 25 to 37 C, but i\"a.S ir.activated. in 30 



f"'::~~il1U~~ cs 2.~;:, .56 v· Due ~CQ t~o 11ea~c.,-l~~wile Y1..D:l::L:W.....e of tho t~"'2..y1.si.·c:;:.. :a(;~c..(,:::-· 

..:.:n.d p~~~c i'act t~:2.t se::"ial P2.SSi·V8 tr2.:flsfer of cellulD.:C- i:.TC:;'~lJj,-:':"':~Y ~'~rit:~ 

~ "! - ~.' J.... 1 , ~ 1 ,\.r~ac_o .1lS v::Locy-ces !1""C oeeY: G.e:~:o:'lSt"ro:ceo. (~"ons et §1.., 1962), '.::-~o 

~,­~:.a tc::·~c.::.=- involVG"D. leas supposed to bo one c2.~~Dlc of ::·c;~)lic2..tioY:. 7 Sl:;.~!~ <-.~ 

a l1~c2.Gic acid.- 'Thus, ii.',Jr,ll.me lysatee "rare t::-oc. -c,ed. 1"ith rioc:crl:cloas co::' 

deo}~ribonucleaso prior to injection. ~ibonuclease, but not d00)~r:~o­

~ucloase, inactivated the transfer factor. Tne llloch~nis:jl i:'1volveC. ~·j'2.S 

t:1US inferred to be K~'\.-dependent- K..'lcn various cell ::ractions of 

il;Q':ru::~e lysates Here assayeci for transf er a cti-'lity, nuclear ar..a. 

r:"itodlOr..a.r::.al fractions 'Vlere inactive, ">;-Thercas ribosoli'.al ar..a. r::.ic::~os(j::.::..l 

fractio~s Here active- 'llreatment of microso::nal fractions ,,"'-ltl"-c sodic.: 

d.eo;Q"c::.olate failed. to inactivate this fraction, >;·Jheroas trea"c,:::::2:'lt 1'~:'t.:'-: 

ribor.ucleaso inactivated it- Hence, it i-J.:?S concludE.<l that ribosol'::.:::.l ~-:~::.:"" 

"las the active factor of immurle cell lysates - R::,L". 8Xt:~'::'Cts 0:: imrr..::,:.; 

his~iocytos were found to be effective in the passive transier of cc~l~­

1ar ic.;:llUnity, but to a lesser de§:ree than Here con:plete cell lysates· 

~~ ordor to check for tho presence of viable h- tuberc~Los~s iL 

their Rlli~ extracts, Fong et ale (1963) injected guinea pigs s~bcutanc­

ously 1-rith a preparation of il71111u..l1e histiocytic 'ribosomes "m11 in exc~ss 

of the an:.ount usually used in rabbits - After 4 to 8 vmeks, tne guiniX. 

pigs l1ad no tuberculin skin sensitivity and no corr.plemont fixing 

antibocies specific for ~- ~QJloqi~. 7hus, it '"as conclu.d.eC. tha-c, 

the passive transfer of cellul2.r irw1"lU:'lity "as dUG to sorac sort of 

::.'eplicatil1g P,}~l. frma "l.'1.e inllnune histiocytes and not due to conta:x.ir.ation 

of the preparations 1~-rith viable bacilli or bacillary antige11s. '1'his 

concept "HaS further supported by the fact that seru.rn fro:n il;:::lt::-:.e anir..:lls 
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-:·rs-s l"8qU:":.--ec. ~ t,hc cells 1'!Cre ~co rosist n0c:not~zation of tUO(:~:"clG 

~;:J..cil:'i ~-D~ "tJ'jj:ro~ a~cl by the i'act th~t serial t~\2.nsi·or of ccllSc.:." 

:''''::sis--:'ar...c8 Hith v:L.'1.ble im.. r,c:.;1Une histioc'JTtes 1,;as "possible (..:"011::- : 1.,. -­-~ 

1962) . 

5ub<"''''quo·,~t.:J~ "':-clio·suv (1."0":10".L c Chin.... ..,w·l _ c;..... 1...... 0;::'3);;v de,"'"'or"'';'''('''_.:J\..._ "OS""~. ' ~_......... Vic\"rc,v .,.
.,L .. , .....................
 

.; ",'lters:JGc2.0S }):1S Sivc tl~ansfer of cellular i:,rr:Jl."li-cy, "rito rib0::: O~:,os i·~o:·. 

:"':::~:nr.1e histiocytos, DetvJeen mice ar.d l~abbits. :""1 addition, transfer 

irom rabbits to guinea pigs, but not from guinea pig to guinea pig or 

from Guinea pi~ to rabbit or mouse, vms demonstrated. T.1is i:~tGrspGcies 

t:.~ansfer "'"'as not mediated by a transfer of viable bacilli, siY:ce the 

plating of lysates upon glycerol-blood agar failed to sho.: the prese~ce 

of viable tUbercle bacilli. 

ine cellular resistance of histio~tes from recipients of i::~ur.0 

nistiocytic ribosOll1es viB.s to some degree non-specific, since the 

recipients' histiocytcs were protected from necrotization by B~ucel12 

':31it.~Ylsis, e.s,,;rell as from the.t by ji. tuborcU1~ (Fong, Chin and 

ilberg, 1964). 

In 1962, l'litsu.~ashi and Saito r0ported the successful in v:ltr.Q. 

passive transi'er of cellular i:l1l.'1lUnity against S;olmo:1.el1 a Gnte"<tidis. 

Peritoneal exudate cells obtained from mice ~%nunized with live ~. 

Gnteritidi~ vrere planted in bottles. P~·ter the cells had settled out, 

heat-killed ~. enteritidis organisms woro incubated with the cells for 

24 ho'l.l.!'S, tho supernatants Here decanted and filtered to remove t.'cJ.e 

°oactcria • Normal mous e cells Here i...'1cuba ted v:ith this s upernatant f o:.~ 

72 hcurs (3 changes), the super"~tant was remov~~ ar.d the Cultur0S i,ere 

ir.occ:lated ,,:ith live ~. ente-nit:idis. 1'he cells treated with this 
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S·llp·2:":'"2';S-?":'1t iriliioitod i..~tr~cellular !11ul-cil)lic.:~.:t.:'o:~ of t:.. o o:.... Z;'c~~-~~.=;:.r;: _ v_ 

::. t lc~st :3 a.a~Ts, -vmc:."\c:!s cells tr"ea "C8C ~,:--i~~:: SU~?Cl~Y"~tar.lts frc:::~ :.rlv~"l::':.~ 

colls or fror.l cells obtained. ::1'0:;, mica iI:.l·:l~izcci vlith kil"1 cd. c::·,·'::':'lL~:.:: 

~'lor8 C.CSJ':'l"oyed. 1-Ji:bin 1 dny. 

--, ,., subs"'ouen+ "'';''UQ;Y ,Q')~';"o a'''c:.' ·"·.;+.,.,,h.,,-·"'.., (lC)':,5'; ""1"op,,,r~ .C·~""_ ',-'-",-... ... c;..;. "" ~ l.v -...l v _, _c;;.;............ .L... ~ ... I,;..,.>:J ...... _ ",,_ u ..... 1fIJ .....~ ... ~ v v ...... \,;;;
l.--I..."" .... ......1.-<.. 

supc::..s.·"ant obtained fl'Ol11 irr,rrlU.'10 cells, ~s above') \·:2..8 ac~::'ivc 

cilution of 1:4 but not in one of 1:8. The .::.c'tive PO:c'tiOfl 0::: '.:.:".e SU)o:."­

mtz.r.:t (transfer agent) "'.'a.s :in:?ctiv2.ted by riboYluclcasc but not by 

d80:~J:c'ibonuclease. T'his transfer agent was non-dialyzable 2.1";0.. I·T2.:=:; 

ir~ct.ivated in 24 hours at 37 c. It was concluded that th0 "(':c'a~sf0~ 

agent v~s probably some sort of cellular R~~. J:.vidontly, this ?~\J~ ~,~~s 

roleased :L'1to the culture medium as a result of exposure to t..';,e o:c'ga:-:iSY:l 

to v/.c:.ich the donor rnice l,rere irn..rnune. 

_~ later study (Sato al"..d l'::its'Uhashi, 1965) shOI·roo. that the i-:1 vit:('o 

t~al':sf0r of cellular irrnunity to ~. ,Qnterij,iclis L'laS due to the riboso::'J2..l 

fraction of the irr~une monocytes originally cultured in the p~Gsence of 

killcd organis~~. The activity of the ribosOlr~l fractions of 'these 

~~Q~~e ~onocytes could be destroyed by treatnent with ribonuclease o~t 

not by treatment Hith deoxyribonuclease or trypsin. Tnus, the trans::C~ 

agent c.ppeared to be ribosomal PJ:L-'l., as liaS the case :L"l the Hork of Fong 

+ ~ (1~/3') 
~ Sbh· ';;10 • 

.ill 1966, Ostrander passively transferred irr~unity to FranciselJ.a 

'~'Jl,?r....§Dsi.2.. by the injection of lysat6s of rr.acrophages from il1'J:n~e rats 

into normal recipient rats. The cellular resistance "J2.S Qelnons'C-ratcQ 

:-,·rl. vitro 13 c.ays after lysate injection by the suppression of :"l~...-~-...~a-

callular multiplicatioD of t. h;lar8')~is_ and the lack of cell dcstructic:'~ 
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, '--:.--~~, .-- .,-.- ."",-:­__". IoJ,::s z. :.~~S'u.J .. af~ 0: il~'3ctiol'l of c811 culturos 1'rith t::is or:,!a::.Lis~-:.. __ '- u_·. 

vi.- i:.'~:.::~:.:.:::o l~isates p:cio:.~ to rc.jcotiol1 't'Jit::. ribo:1l:clc2.s8c; but, 110~~ T:-i-c:-~ 

C:CO:~,/:"'i~oo:1ucle3.se, c:.bolishecl "the transfor act:':TJ"it~r of t~1e lysa-:'cs. --... C~8 

-;'r.s.. :?;ai2~ 'i '::"~E) active porce-ion of il10l:m8 1~lsat8s appeal"'cd to be rela-:ad --.:..:. 

.:;orr.o ·H.s..y to REi::.. obt.::J.ir.:.ed fro:::: i::,'.x:Ul1e c8115- J.::. any ev;.:c::, ~ t:: (. ::'A::'8Cl-.;.2..:"l~8:::--~ 

, .~

of passive tra~sfor of ~~~unity to £. ill!:.?,rql1~~li 'huS ShOln1 ~o De 

ribor-~clcase-S8nsitivo. 

It vf<ls the purpose of th8 present stilly to f1l:c>ther i::wGstigate the 

~...,.o;. .:. t::'role o~ ribonuclease-sensitive fractions of rr~crophages fro~:n .s... '- ""' .... 

imrnur"ized Hith !£.. t1;Q:2:l:.~j...1l_ in the induction of ii'J.<1UYl8 l::cchaY""isms J:j 

norr~l recipients. ~~e modes of in vitro resistance of ~~crop~~68S f~o~ 

c.::1ircals irnI:mnizGCi 1·;~th the live orgc.nisl11 c.~d of rr.:a.c:cop:'1c.ges fl'O~;: al:i::-,.:::.ls 

~;:;:r.n:.."1ized hith imr;mne lysate vlere compared in an a tter:,pt to fu::·-'j:e:::' 

elucidate the mechanisms involved in immunity to tularolda. ad.6.ition 

"to cell"Jlar resista.nco, an opsonin vJhich appe:::.rod i..."'l t.~e booy fh'.ics of 

immune lysato recipients vIas investigated. 'rne relative inpo:cts.nc3 oi.' 

hur::Ol~.:.l and cellular factors in the iT. vij:,ro resistance to ..
,-, 
< • tu.:L2..re~~,i,s 

"as also studied. 
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~1?- ci:c--~1.~~~1~~ 

'J.\~~o 5"'Crai-~s of H\r:0cis811~ tu1.2.2."',~r~?is, tl:e att8~~l1:i.tcci st::.~~irl, u_p~ 

<::.nc. -Cr.,:; virulent strain, Schu, "\;ere used in this study. 'l~lE; o11igir..::..J.. 

cultures of these organisms were obtained. i"rom Dr. ':'2X ~~oocy? 

Cor1::lU:1icablc Disease Conter, Atlanta, Georgia. ~Tlese o:cGaT.Lisr;~s 'trJG~·G 

cultured on Glucoso cysteine blood agar (GC3A) (Doems §~~?::1., 19L~7). 

'The vi:;:-ulcnce of Schu v,<ls rnaintained. by passage throui::h Ylorlr..3.1 :,:ice­

~:,"l.12:l..o:1e2.J&. -CYP'1"1 !:1.ill".J.lli:l vJ"2.S us ed as the hete:colof,ous o:cgaYlislr" i:1 the 

adso:cption studies. T'ne cultm'e of this organism ,~-n.s obtained fro::r. t::e 

bacteriology culture collection, Y~nsas State Teache:cs College- T::is 

organis~ v~s cultured on braL~ heart infusion aGar. In all instances, 

bacteria USE-a in this study vIere taken from 24 hour cu:J..tures. 

~xperimental An~~als-----_.._- -----­

'.2he rats used in this study 1-lere of mixed. breeds and "Clero origil1­

ally oot2.ir.ed from VLK Animal farm, l·.:o.rion, Kansas, and fron the 

Leniberc;er Company, Oshkosh, ·Ylisconsin. ~·)11ite mice, origir.ally obtained 

iro~ Kansas state University, l':an..~attan, Ka.nsas, 1-[ere used L."l some 

phases of this study- T..r"le white rabbits used in this study v,e:ce 

obtained from various local merchants- In all C.'lses, young adult 

aniIna-ls "lOre us ed ­
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Q.~r:...~;'L:':I""=;;~'?i .. P"J.~;;.2)? ~~~'itl-2:'l 

Cdatio:~ 1·;as c:'"~c:'cisc~ ~o ~.::in-cain 2.. ~'1i~h ciG~:'''e8 of Cl:0::~:"CQ;.=-

.1.'clCQnli:1cs s in \...luG prCl)arc:.tiol1 oi" gl2..s31':':':''''8 t11c:t, 1'lOcid ul-~i:.,~.:.::~c=-y cc-:,:c 

:Jlto cOl'rt~ct 1-ri.r.:.11 tissue cultu:r·o CO::lstit,UOI:ts 01-' ·b.2..ctcrial o~:;:c.~~is~.~. 

l~io:::~ to use, the glass1-Jare 1-13.5 1'J"as~ed il1 an ~\.lcor.:.o:: Soll:tioDc; :einscG. :J 

tiDes ,Jith tap 'HD.ter, rinsod 5 times i-lith distilled, deionizE:~ "iD.~C:"~ .:::.:::::.. 

Cl il" ciried· Gl&ssHare 'Has then 1·r.capped, if approF:.~iato, and stcrllizc.Q. 

along w-lth ot~er heat stable materials by a~toclav~~G at 15 )o~~S 

presS~8 ior 15 minutes. Lfter use, the glass1'!a::-e 'hras soakeci. i;.--;, a 

solution of A.lconox arn Clorox until it T/ras 1~~S1lCd. • .:Lll ::4te~"'i.a.ls 

cor::.ing into contact Hith live l.. t'\.1J.arens-is, hOHover, -,re1'o placed i:'1 a 

Clorox solution i.mrnc<liately after use and Here autoclClved. beforo be:.n.g 

handled fcrther, to reduce the hazard of infection 10Jith this :r:at..'-1oge:'1. 

~.E.;'£~1:('rlizatiol1 Qt Bacterial Suspel1sioll.~ 

'rne nill";ber of viable organisms used in a:1Y l:;iven E:.:,:pc1'il·,:ent vJ3.s 

derived by se1'ial dilution of a stanCl2..rd suspension of the organisr-s. 

T'he gro1'rth from one slant Has suspended in sali..'1e and t1'ansi'e1'rsd to a 

spectrophoto:.>:eter tube. 'llie suspension was thon adjusted to 1'ead 20,,, 

t1'ansrQission on a Bausch and L01~lb Spectronic-20 colorir,loter at ~ "JaVG­

length of 600 luU. 7nis was called. the stand.ard suspension. .L'1 order to 

assay the nUl.mer of viable organisrY1-s per ml of the standard. suspension, 

serial 10-fold dilutions were prepared -;n .saline, plated onto GG3A ,,~:-:ci 

colony counts Here determined· Tne starJJ.aro suspension "JaS fourrl to 

conta~'1 5 to 10 X 109 viable L· tlg.,a:rcy')si...§_ per Id· 
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,,,-J;;..:.ts 1'JC::C iL"~:"L:Yliz ed 1'rith c,. s i113~lo iY~':':'r£?. peritor:c.::.l i:~~jc(;':c~~:n. 0::": _\.J 

'"Ti::.:::lo orS"~YliS::::l o~-. ~Cl1C at,t,011lla -ceO. <:'"-:- ~.~~ ..; '''''\ uQ.,lJ· iC'ter a J ~::~C~: --':2;r·~cv.. oi'~V..l-'-"'._' 

O-~sol~Q..tio11, -'chGy 1'Jore cll.allcnz.-°cd 1·rith a~~ i:n.tl"l.:lperitoDsc:l inj0(;·~io:'"~ 0": 

"10,'7 o""-'a--l' ~Y,"C" o;~- -'-}',,, Vl'"""Ie'o-'-... ... .:.;;lV.L"C",+-,,,,.....l"'"' ~c c \-''' 1~10se ra.ts\r"'- ~J'OJ.-e -t·~ J..L. lIl.;'y v .1., S1L.N"i,l:"V:"Yl,7__ ... _ ..;:> ....... .J ~ ~.L...:.. 

a r::.inir,:U;'l 3 ~"eek observation period. .0.fter challenge "v:rere regar2.c-d as 

irnl~1'LL.,,/}8 • 

Cs1.l Q..l1l.t_U_x:.~ LQ..q.t\lll 

Tho cell cult'..u:-e medium used in viable count expcri,::ents ccnsisteo 

of ~chererts tissue culture medi~~ containing heparin (1:10,000), 100 

w1its penicillin per ~~ and 30~ (v/v) heatcd calf ser~n· 3 Cl"l1.I:~1 10Ja S 

omitted in -L'-le uleciiwn used for opsonic studied in order to li:-:i7. tl:.e 

hUr.1.or"'l factors present to t..'1.ose harvosted fro:n the ezper:L::1o:.:tal anir:.:.ls. 

Schereris ~&1i~n ~~s obtained as a sterile, lOX stock solution fro~ 

Colorado Ser~~ Company, Denver, Colorado. 

Cali' s er'llill Has prepared in this laDoratory us ing blood, from 

froshly slaughtered calves~ obtained from ~anestil ?acking COIpany, lr,c., 

lZ:poria, Kansas. .!-uter the blood clottc--d, Uw fluid 'was poured off a:1.d. 

centrifuged for 15 minutes at 250 g to rer.love cellular CO~;lponents. 'i"l'ne 

serum i-laS then decanted, sterilized by bacterial filtration and frozen 

until used. Before il'lCOrporation into colI culture mediur.l, the calf 

serml} l·laS heat ir~ctivated at 56 C for 30 minutes. 
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'=.: 81~~ :.·~~~-_x:v:.~n_:~_~l~. ~~sQ11rL:;"S~\-lQ 

..-l:i.l::::ls 1-·J1::.0S8 P01'i':cc:-:c:,.1 ::;:2.crophc.=~cs ·~~.::;::o to be hc..:''""\''''cs-;''GG. '~:-':;:"0 

- . ­~lcillccl 1-rlt:J1 ether ar~ t2.C~-{ed. to a c:liss 8ctioY'~ .~' :c::::"d. r:i:8 C.Cc.,_0~-.12.~-":'..L ~:..... ;:.:~ 

- , _. -:-..; ..... ~..." ,...."Y',r'\ ..... -.,i -I
~\as -C:~G:'1 cJ..eanseQ '1~ ...... v':'. Pu:......:,:.;3.n, tho S}Cil1 J..=~ ic_ b& cl<:: Cl. ..."'--l. :3 t/O 5 ci' VV-'-~ 

, ­.l..'
cul',::~'o mcciiUl11 llithout calf SG1'Ul";1 't'ie~e injectsQ. il-::to 1",.:1 e pGl:':'-C.G~:'0~J.. 

cavi·~:r. ine peritonGlli~ was gently D~ssa0cd to create a cell s~sp8~~io~ 

CLnd 1'T~S 0P3::cG. c.long the midline. 'l"'"he m:udatc 1,72.5 then re::aovco. uith a 

capillary pipette. 

i.J~J' t?..stii ?r0211T~..:t ion 

Lysates were prepared according to·~~e method of ?ong 8~ ;l. (l962). 

~.)criton.oal lIJE.c::,ophages Here harvested frO!l1 no::r:;al and :U'J:::u..."le rc.:c.s i11 

Ear...ks ~ bD.lancee, salt solution containing heparin and pCi.1ic i I i in.. 1':'18 

cell suspensions vTOre pooled appropriately, the cells l,:cshed 2 times .; n 

Ea~<s C solution and counted vrith a hcmacytorileter. After a thi:cci t:r::..s_-", 

the cells viGre resuspended in distilled tmter to give a concentration of 

107 cells per ~l. TI10 resulting suspensions were incubated in a 37 C 

vlater bath for 3 hours and. Here agitated occasionally. The cell debris 

Vias sedimented by centrifugation, the supernatants "viere decanteci and. 

injected intraperitoneally into nor~~l anL~uls. Rats receivod 2 rr~ 

lysate each; rr~ce received 1 rol. Portions of each lysate were platsd on 

GG3~ to check for the presence of viable ~. tulr~Qrsis. The lysates 

were consistently sterile. 
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--- -.~~2C:;~~~ ~~:r.2:'""t~r~~~~i~ QJ~ 1;7 ;2.0, t Sl:Z. 

~~S~T~~le treatr.~8nt of l)Ts2. tcs 1~JaS cartl.-.iGG. ::J.t 1·ri~~'1. -bovir.c ?-'l:::C~62.\~,ic 

ribO:"~·:lclc:.::.s8 o-:;taL'1Gd frOlll ~·iln::1 li-os ee.?C:1 Labor~ to:,"'i6S, J.l'lC., l\~G~': -rO:::..~~, 

N0~,r Y"oI'I-:. r111is CO~:~1:8rcial prepn.ration ~'JaS 5 tilnes crJstallir~o, so..l-:­

::.'~"ee 8.1:d lJitho~t prot8~se activit:;r- I'te enzyr::e l'Z.S dissolved :'n 0 .02 ~ ..~ 

-r·"'OS·~10"-!-e bui";'Y"od <"al~ne (pj::[ 7 2) "'r.~ "terili'z"'Cl '.--'y" h~.('';'',,,·,,,~:ol ·cilt·..."­!"'.l.... .t-'..... w. V .l.. l,J... ~ __ ...... .... ~.\..l ~ Co'............Ci. .. \""Iv .... ..J....o;,:;l".... -. ...
 

tion. =:. 1-J:lS then heated at 80 C for 10 minutes to r01I,OVe a:'i.y 

cont~lLlit'..ating enzyr"e activity (li'ishrnan and J!.d.lor, 1963). !.e.. sU:::':'icient 

ar:10'l.::..'lt of this solution was then added to the lysates to give a fir.a1 

concentr.:ltion of 1 mg ribonuclease per rr2. lysate. '::'":.'1is mi.::ture "l-JaS 

incubated at 37 C for 20 minutes and then injected into 110rrnal 

recipients. 

Viable Q.,o1.mt. St1.1.d i']s 

i.l.ne exudates from the anir..als in each group ·vmre pooled afte:::­

tarvest1.'1g. Cell cour.ts were determD1cd ~nth a herr.acytometer, the 

su.spcnsions \-Jero adjusted to 3 X 106 cells per r:il by the ad.dition 0:" 

Scherer's and enough heated calf ser~~ to give a final ser~~ cOl1centra­

tion of 30?S. :i!'or controls, 1 ml portions of the Uo."liY'..fected cell 

su.spensions 101ere planted 1.'1 flying COVer slip tu'oes and incubated. in an 

inclined stationary position at 37 C for the duration of the experh.ent. 

L'1 the initial experb:ents, the rc::,:aining suspensions Here inoculated 

"ith Jap, planted and incubated. In the supernatant e:i:cnange Gxpcri- ­

rr.ents, the rer:2.i..'1i..'1g suspensions were divided in half. 'L"1e cells in o:::.e 

half of each system were sed~~8nted by centrifugation at 1000 g for 10 
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:.lll"_12-C GS C:Y:':i. t..~'1e sup0rr~t~~t i~~ids ~c~c GXC.:.1G..{~~C':':' - ·J.jl~G fou:.~ '--'-'_..L. 

~ ~S USP0:1S iO:ls l.J8ro thc:n ir:ocula tcc_ '1 lJ~2.~tGd ar:.d. ir.c1io~ teo. o~0 DC:' ~:::.."e. 

"'k • J- ~ - - -... . r"; l' I" ,. ' 
'_'llese GX9·3I·lili.er~vs ~Je~e .: OJ.....LO~r~·Jcc. vJ:L"'.:h ~J• .aY-\.Il"uen~·Ja_Q uler:1sa s"tc.. :....::.S a::-_2:. 

?latG COD.r:tS. T:'1e IJl-~ of the culture rilcdiUL'l 'VJa.s 2.djusted as Y'.ccess2.:::1 

-"Jit~,: 510 sodiml1 bicarbonate in Scherer's. 

f12~~~~ ~~L~ ~t~L~inR f8chnioue~ 

Tho cover slips in the tubes to be assayed for viable couy~t "Yere 

,J..h~ C"crushed Hith a glass rod formed to fit the bottom of the t~ues. ..0...:.':' 1.J..... _o-J 

Hay, the colIs containing organis:ws "ere disrupted and the O::"~C~ani:::I:lS 

,-Tore roleased into the mediUl:l. Serial 10-fold dilutions uere ~1e~ 

prC'J2.:.~ed in saliYle. Duplicate GCa~ plates received 0.1 tU of each 

appropriate dilution. It was necessary to plate over a range 0: at 

least 3 dilutions for each system. The ir.:.oculcru vlaS spread on tho 

sUl~ace of the agar with a sterile bent Glass red. Plate counts uere 

determined after 72 to 96 hours' incubation at 37 C. Since earlier 

studies (Ostrander, 1966) had sho~m that L' tular8~sis did not survive 

in cell culture medill.m alone, plate cou."1ts Here regarded 2.S accuracce 

representations of the number of viable iYltracel1ular organisrcs per tube. 

'Tb.e cover sli~js iYl those tubes to be assayeci for ceil cordition 

"Iere rZnloved ",nd air dried. line cell preparations "t-J"82"O fixed in 

met.:w.nol for 5 ninutes, stained ",ith Lay-Gr{iemJald for 5 !~ir.utes, 

sta~cd v~th Gi8~sa for 8 minutes, ri~sed ~~ acetone for 1 minute, 

. , 
~~nSOQ i..1'J. a cctone-::yleno (1:1) for 1 T1linut.e ar..d cleared i..1J Jr'"jlC:1G :':or 

~ 0 . .J. l~:lnu.-r.,cs • The stained cover slips were then attached to microscope 

s lidos ,.;'it:::. FE;::'~::;Ount ar.d obs ervcd.. 
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~·'ll:c,::;·~):~}S.J:~~}.t_ J.~~l~j-1:..9~-J-:L ~:r£~=~;,;~;:;tip,r~. 

i·':uo:'''csce:1.t a:-~ti·:;cdy "tA;as F:'''8r"") ~·8c:!.- &.cCOI\i::"113 to tj.L8 l~~.:;t:,l-lO:::" O:j: C~-"':'::-'::T 

-,-- ~l (..L-a<O'\ ,', -"''''·u-'bJ.·'~- "··~s "'Y~'''''"~';''-cQ' ,,'>'-'.., ""-'.l.~~"e· ~'1-'rcc+';0'_'" 0""0_ ;;.._::;;... \ ./ v I· ..."'1. J. ~ It.i \\'~ ..,u,...ll. u..o..!...J..U \;,; ., ..1....1.0 v...~ lLlL.U., L,."';".L.u..L ..L..o. J...... V.J.. ......o..l _ 

: .. 0 l~:-,~c..lir:.-killed. Senu. CY~e :'J801( c.lte:c the last i:.ljectio::l, t~:c Y·t:.-obi-t. ~T~:'S 

'cleO. :::':::,0:1l the ear vein. il1e blood 1·~a s alloHcci to clot c..1J:: 'j, e s e:.n'c..:(;~ 

coll;J~tl2:cl. rEb.e glcbulins were precirJitatcd .at ha~·-S8.turf ..tion 1':'it~1 

;L1::,:onilliil S uli'a te overnight in tbe cold. T'ne I;::--xtu:re 1"l!D.S theY.!. c8:'1-c:r-i­

~ - "0 t 2500 . . h 1'" . J ,. .,n '.1.::. used Ior.J rr.:L'1u .... es a g In 1:.. e co a, t.De supeI'rli1"e.s.nc QlSca:ra.Oo. 

al.d t~e pellet re-dissolved in distillee water. PrccipitatioD "HaS 

repeated. tl,ice to rid the globulin of ne':lOglobin. The al:;moniU::l sulf2.te 

removed by dialysis against 0.85ib saline (3 chaIlges) in t~'le cold. '~"ne 

protein content of the;: globulin was determined. by tho Biuret method. 

After adjustmEmt of the solution to 5~~ protein ,nth saline, 1 rill 0: 

car-;:;onate-bicaI'bo:r.ate buffor (p~I 9.0) vIaS added. for eVel-ry 9 rrJ. of 

;610'ouli.Y.l. 'Ine solution I-JaS chilled, 0.05 rr.g fluoI'escein isothiocyar.ate 

peI' mg protein HerO added. and the mixtu:ce was stirred overnight in. t:10 

., ,
cO.J,.c· 'rne conjugate<i protein vIas sepaY"ated fI'or:J. non-con.jugated protoi.'1 

and from unbo'U...Y.ld fluorescein isothiocyar.ate on a sephadex G-25 COl1.JI:21. 

'J\'1e conjugate -vm.s eluted from the coluren uith 0.01 ~!. phosphate buffe:.~ed. 

saline (p:I 6.5) and adsorbed Hith 100 mg .s.rl1Ydrous rat liver pOvJder per 

~~ conjugate to elllrlinate non-specific staining components. Ine 

-,":,fluorescent antibody preparation 1'£S ShOIn1 to be specific for £-. 

tQlc.:~;~s~s by quenching of :::'luorescence ween untagged anti-tularensis­

..l- • , •,~. 

seI'~~ was added to the smear of organisms prior ,,0 S 'ta. J..n:Lng WJ."en 
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... ,-,.." .... , r::-1·c.c~·cSC6:1t c..Y'/c2.boc..J~ 'i- -c..'::':'8 ~:J.C~': c::'-O S-:'2:"'.. :'~:.:1='~ 0: ~ 8-c,Sro2.o;; Ol:S-J 

o~~2.nis~:s. 12.18 pre~)arE.. tiOYl 1';2.8 il"OZ en l"C'.ttil ~QSC;o... 

Clp~')l].ic:_ ~~t1yji("-;2 

Paritoneal J~crop~ages vJa~3 ha~vcst8~ frc~ lysate ~eci~ie~ts at 

appro?riate ll1tervals after irlj~ctio~. Cell counts lJOre talr:o:'1 2..rn the 

,..,.:::.-:;-",~

".'\J....., ...conC8:c:.tJrations of the separatoly poolcQ suspensions r;:,;; ad ju.s-cE.d to 

5 X 10° 
L 

cells per Y:u by t~e addition of Scterervs. ~or controls, 1 LU 

portions of the QDinoculated cell suspensions were planted ~~ cover slip 

tubes. 'l"r1e rOl'.1S.inint: cell s-uspensions 'Here inoculated i-Tith J2.P in an 

orga:1isC'!l to cell ratio of 5 to 1 and ulantci. 'Ihe :.:--yster.1s VJ01'0 incu­

bateD. ror :3 hours at 37 C "in an inclined stationary position. '1':'1e cover 

slips were then remoYed, fixed in acetone for 5 minutos, rinsed in 3 

baths of 0·02 }l phosphate buffered saline (p~~ 7.2) fo::::, 5 r.J.ll1utes, 

stained vuth fluorescent antibody in rrloistwe charrbers for 30 minutes, 

rinsod in :3 baths of phosphate buffered saline and reounted on microscope 

1 , - , th h h' , " " '1 l' nO')T­S :.cies vJ'J. p".osp".a""Ce OUl1. erGo. g yce1~0 ,p.i o. • ~~e coll preparations 

were sco~ed with an ultraviolet microscope by cOQDting several hurnred 

cells L~ randomly selected fields on 3 cOVer slips ar~ calculating the 

per cent cells contail1ll1g orgaj,1.is;._~. 

In superr.atant exchange ar..ci ac.sorption experi."Tionts, uninoculated. 

celi systems Here planted. and. i:.ne cells alloHed to attach to the cover 

slips d.urL~s :3 hours v incuoation at 37 c. Tne supernatants ,{ere then 

re,-iloved and pooled appropriately. For superr.atant exchan~o e:.;:peri.'nents, 

the supOl'r.atants Here inoculated i-Jit..'1 Jap, ~eplaced on the apPl~op1'iate 

cell cL:ltU1'es and the G)':pe1'iraents follo"Tod as usual. :8'01' adsorption 
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C}:lJ-3:"~~::C:~(G~j ~ ·~.:.:c SUpG:....~'1Q.t.2r~-CS "':7S1"'O (1ivic.~Q i:n.-;:'o 3 lJ2.r-cs. 'J.\-:-o l:~.rt:=; .:.:-,:.;:..'""(.; 

',-,2..o.scr-jGd. :·,~.:~h 2. r:s3."\ry sus 1)0115 ior:. 0':'" :~... l~:D .:-;. ~:.;;~::'~.22.-~L 0:'"- I~~~, •• ~~:,~:-~:'~~';i.:.::'~. 

CV8::·:-~i:;b.t ~~ tl1G cold. 'The thil~ ~:.:l:...t 1'7o..S ::~.8rcl:l held l:r::·3 colc v-'/G:'~-

...:. ~"1 rl
n:i.~:~:~ • .uJ.r l:n~; v.i. ... '"-' intcril::, "C.n0 cell cultu:.~cs ~,;~T,O ba-cl~Gd i:n co:,:pl--::~.c~c 

colI cultu:~c n:cdiu;.;1. Juto:c tb.8 adsorbed Sl:pc~!i~.tarlts r~ad bC811 ~'il~c:..'"tc~ 

to rc~:ove t~e organisr~..st they \\ore i..'1oculat",Q "Kith ';"'-:9 3..;::6. r8p:Lc:..ccQ o-~ 

-':':1e colI cultures. 'l'l:e cxpcl~ir::ents were folloHcd as be.:.~ore. 

~Z1L1,1~:01~g.t~~gr:~ Al~.?~'?-

':'~o r2.ts used i..'1 each exporL'"TI.ent were bled. fro::J. the dor:::;al 2.or-c2.. 

7he blood liTaS appropriately pooled. and allowed to clot. The SG:"'ur:. ",as 

se~rated. frOYl t..1-:e clot by centrifugation at 250 g for 1.5 miYmtes t 

dec~nt8d and f~ozen lli1til titered. 

..; ..... ~ ~.511'l1G gro1-rth from 24 hour cultures of Je-p 't-ras SUspCl"'.:.dcQ -u. \J.b ~J 

sali:.1o containing 17b formalin and held. overnight in t~8 cold. '::he 

~+ 
~..,organis~1:S "Jere then 1-m.shed. "-lith saline :3 tL."":'lOS by centrifu~atior;, 

2700 Z for 20 r.rinutes and the final pellet resuspended L'1 saline to Give 

the standard suspension- The prepared antigen -w-as diluted 1:1 before 

use ~~ agglutinstion tests. 

'ihree-tenths l"J. portions of serial 2-folo. dilutions of the seruDl, 

lysato or supernat2.nt to be titered Here placed. in small tubes. An 

equal amo·u.r..t of p::ccpared antiger:. uas ao.ded to each tube, the tubes Here 

sha~-;:en and. il1CUDn.ted in a 37 C 1·m.tel' bath :for 3 hours. The tubes vere 

held in the cold overnight before being read for titer. 
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)~1~. "\T ~·t~;~.Q, ;~;;?~ ~~~tf~.D~r;..~. Q.t Q.o}lQ,. ~~r:~:~; ELQ:~2. ;~~~-:s~;:;'ll-gz q;_ 1}";t~l iJ ~:2:,":)~::Q C~:~·2~~~';~~-=._~ 

'~:10 -i·~itiD.l objcc-~:'\lG:S of ~l':is S-'~".ld~T :'ncluciccl the cOlTIir::::::"-~~O:Cl 0':: 

.~~".,,-'-,," '~""~""'~-'-ed h,- Ost"~"YJ';"" (loo"'b')_ l;Jo.,) """-'- Ltv .:.. v,:-'U..!.. ltJ UJI • ..:." ...u..o.;;;_ .7 • i~:~o::G tl:es e :.~csul ts ':':3.S ·;:l10 

o-.)se:~v-~·;:.io:1. tb.o..t p8ri~coneQ..l r;'lG,cro:::b2-ges tl'"lo~n l'"'ats i:~:,lu...--:.izcd. 1-lit:: vucle 

2· 11::..d;"r:r:£D2.;'§' could suppress thG int,~'accllule..r l~l~·t,irJlico..tioYl of: t28 

ol~,;anisl:l in an 1-1}. yj.;;~~J'o systei;lo Peritone2.1 cxucio.tc cells l70l"O 00ta:"r~Gci 

fror'l Ylo:::'l:::.:ll an.d. ir::1rr.une rats, the adj"J.sted. cell sus:ponsions ir..ocu:L::te:;:;' 

... 1J, '":' .., ..
";1''; ..J-h•• _ltJ..... 1.0' ..W.p per 1T.l.L and plantoa • 'l'T'nc exp8riment 1Ias follol'mo. Hit:.1 

stains and plate counts. The results, based on viable COQ~t d~ta, ~re 

preseLtG~ in ?ig. 1. The normal cell syste::n allo~·md. 8,}:-'cel1sivo 

proliferation of ~. tY.Q~QP~i~, whereas the ~~~une colI systc~ 

suppressed the r.lultiplication of the orGanism to a large dOGree. 

~.icroscopic observations of stained. covel~ slips co:1i'irmed the results 

o'::Jtaincd frol:l plate counts. NUl",lerOUs intracellular or~;anisr:.:s -;rerG 

evident in t...'1c normal cell system at 48 hours afto:.:' inoculation ar.d by 

96 hours the organisr::s had destroyed. most of the cells. Jl1 contrast, 

very fm,r intracellular organisms Here eVident in the m.211lli1.e cell systel~: 

at 4B hours and by 96 hours, although in.tracellular organisl".'8 and. so:r..e 

-r-+'cell destruction were Qvident, most of the cells re~~~"ed intact. .:." 

1';2.S concl'Wicd. that cells from rats :i.n,munized "[·dth viable E.. tu~,;,-rQnsis 

,Tere resistant to the organism L~ the system employed. 
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.1.'~Co C~Gt81":-i·~:"110 i,...{lO ~clQ":civ"'o i:"rlpor~~Q..~C G of ccl11J1 ~ r 2#1:6. [:,,\.::,:;)~:,~=-

.., r-. \ -I~'act,o:~5 i~1 :"GSista11C8 to z... 1~~lg;1:.e1J~? is -; Yl tb. G v ........ ....l.. __ syste:::s OO~2.:":'lc-i =':''''Or.l
 

::"ats i:~:r;:iJrlized "C-j"itl'l via"2.1o Ol"6J.:'1isl·ilS, SU~'J'::l~Y'l3. t,aIlt e::cba.:n.,g'G G'::~~jC:..-"i.ll:C~~~S 

":,~oro c2.1-'ricd. ou.!c. TI1c cells vJe:~o scr..al~atod froril t,hcir S~1)8l1:c.D.-:D.::t 

:ruction by cent~ifub~tion a:Jd resusponded ~~ the dcsireQ supe~r2t~~t to 

(1) -i""~-'''''-e c",lls -in -i-c,-""",',", c'U'T',n--'~";-"~'n""§;:ive t:~e follo-w-ifl[~ sJrstorc.s: \ .J....O.l .................. .i v.- _ ~,.J....,,,\. ...........v ,.,.,l '.!.............................. u'"- .... l,., ')
 

\~) ~_:.. :I;JJ.llC C',G)__L[~ :Cn. :n(;:.:.~>".c:.J.. SL,,::':J::;;:(·r',cJ.·~c~r'.·~~,:~ {,~.)) :t'.'o;"r.'2.J... cells i::.1 ic.::.:t:.:'1G 

"'UDO'A"""t,,Y'\.1...L.;.;;. ~_ 0 Cl,r......""'d (1.'_). y.or"ca1__ ..J.,....!,.. ';Yl.J.....L ..... __ ""--08-~'(1"''-'''~'~-..O;.I1,~..;.. "" ... u. 'Tnc co=:..l..., ...L __ ... l,,) 1 "\'l~ co' 1 s 1"'0-('---,..,1_J:.l >.JLL.:., __ 

systcY:"..s 1-Jere inocule.ted vath 103 J'ap per ml ::'1"':3. pkntoi- Tne ro:~)el~i:~:G~-:t 

was follovred. -cnth stains and. plate counts- 5-10 l~ost, effective coyrcro:2.. 

of organismal nultiplicatiol1 1~S obtained ifith tte co::::plo-::,e iri'l':,'i.h'10 

r·, . r )
systC,~l, i-e- , i:nrr..uno cells plus immune supernata:lt \~ J..;::'. 2 • ':Cb.G lo~stcO 

effective control of organis~l multiplication occu~~~red in t~c co~plet0 

:;~or:::;al system- HOI'lever, the fact that i:m::1UIle cells ir.tcctcd and. 

cult'Qrc.Q. in norl;nl superr.atant suppressed. the multiplic3.tior. of: the 

organism, in comparison to nOl"llUl cells bathed i..'1 norl;:'::':;' SU~)c::·::·.:.:.."Ca:r:..:,? 

1~·as 01' utillOSt significance ar>.d demonstrated that humoral factors were 

of scco,x~al~ ~nportance L'1 resistance to E- tnl~~~f12- ~.:icroscopic 

ooserv::.tions again coroooratcQ viable count results- Little cdl 

dest.::.'uction and fevr intracellular organisms were observea. in im;:i,u..'18 cell 

preparatioY.ls, regardless of the sU~')-3rr..a.tant used in the syste:::l, ",ncro",s 

muc.:1 cell destruction and large numbers of' orgar..is;:,'lS 1,ero o"OS81~lTc<i :.r.l­

nor[~l cell prepar~tions by 96 hours after L'1ocUlation- 1~f10SC :costll~ts 

dc,,:onstr.:;:t.ccl that iT).. yi~.r~_ resistance to 
-,
2.,.. t~o]~,~r8lJ.S irr. 1'72.5 la~goly duo 



:sff iSct of normal and irr:JT,w.e humoral factors on the :!"::ult:'­

plication of Eo tularensis in norn~l and ~xQune cell sys~0mso 
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:~ll \:- i~:r~:9_ 2~2~:.?-:§ ~:,;?.~ ..Gi-:' 9':( .Qf',JJ5_ t~~~~~'l ,:7:~-,:"i~·L:··n .,?::.- J~Ci:~1 ~(~ ~~~ ~~jJ?~~,;~l~ :~~?:.t~~~ 

, , ul' , . - 't ' (- ,J /) t" " 
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C01~~~~~d 2n tbe init~~l ptases of this stuey v~s a r8port o~ l~ssivG 

trd~sf8r of i~~unity to L. t~~Lr2nsj~ by the inj8ctio~ 0: lysatcs o~ 

rlacrophagGS i"rOYll ilTLi!llll1G rats ir:to nOl't:lal rats. ~~orl?:al and i:-:':,.7.G c,::;ll 

lysates wero prep~r8d and injected into norJ~l rats. _~,~·t01~ 1:) Gays ~ 

cell suspensions were obtained from the lysate recipients and vizble 

COt:l1t experiments set up. Because these expcriments ~J8re inter';:;'eo. -:'0 

dcter:i1inc oY1~Y ii' ir:llr.une nlechanisms could be passively tran3i·o:::-:~cc. to 

• • ..L..
110r::dl anllT.2.1s .by :LnJec,,:Lons of irmrl1.ll1e cell lysato;:;, the coils 1'18:.... e T.:.O-V 

selX~ratd.. from their attendant supernatant fluid. 'i'ne pooled. c811 

. ,.. t' ' ul·' .. J. ' 1 Ol.!,. ,. l"'"sUspens:Lons wore aQJus ea, :LIlOC at8~ W:L"D _ " . uap per Dh, p~an~e~ a~Q 

the 6~~pGriJ.n8~'1t "t,:ras follo~":red as before- Results prcsonted in Fi~. 3 

:'ndice:.to that cell syste:ns obtained fro~n i'clYQune lysate rec:'1.):'ci:ts U'::;l'O 

::101'0 effective in the suppression of intracellular multiplic~tion 0:;'" 

E.. t1.3,J2r8n[>i~L tl".8.n were cell systems obtained. frori'. norr:,~l lysate 

l"tecipie:'1ts. ~ere again, microscopic exa~ination of cover slips 

supported results obtained fro~ v~ble co~~t data. By 96 hours post­

infectio:1, the or:sanis:ns Here quite evident and had. virtually destroyed 

the cells in the nor~~l lysate cell syste~, whereas ~~ey were evident in 

::;~12.:::"1 nu.:.::ocrs and had caused only a sli;ht d.ei'=reo of cell destruction 

in t'::1o ir.-.~1lUl10 lysato CGll system. It 1·rclS apparent that iL1:Ii1l:l"lG 

rJech~nisL1S could, ir..ded, be "',r-;-'-1-;passivC~7 trans~c~rcQ to l1:l:;,'C'.al ~c.ts ~.- ..........
 



nO::~';lal lysate a.nd iriJ.r;~u.ne lysate cell systerr.s. 
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C~::J..11'-:C ::..::: t.::O l"C<.· ·~i(;r:':~s ~ :"li~·,:w:Q st8.:~'J.S. 

'_':~~'Jo~~~~,-~_.C?}~s~~~~~-..-:~~i.0n~.t~:.jj~i·~:,o:~ ~i..? 7~~~'Le_ ~1;~Ej}..:Cji~~:t. 9~~~ f4C.~,~:.:9_t.:~:-rs~~ 

'~'[:8 ~LJc..3Si\lC ~::'r~:lS:-Cr 0::'" ~-"osistar ..ce r8pO::..tf~d oy CS~r2.r:d.e;, ;~l96G) 

(\CS~:IO:lc:i vi:J.8Jl irf~~jlu:.'1e cell l~lsates \\l',~~C :"rcatcd ~1::'th 1~i~bonllclc,:'3-:; ~:::-:"o:." 

to inject,io:'1. ·J.~'1el"ef ore, il'f':..11U11e CGll lyse:.tcs 1~8:'.'·e prcpc..rE:.d 2.:-:::. d.iv~:..C.c:i 

into 2 pOlAtions; 1 portion was t1'8a ted. uith ribonuclease arld. bo".:.~'1 

portions lIJOre injected into norrr21 rats. l%irteen days later, cell 

s~sp8nsions were obtained from the reci?ients and a viable co~t e::~8~i-

). 

~l:ent set up. lne adjusted cell suspensions were inoculated. 1'Jith lO-~ ':;c.? 

pOl' :tY'~, planteD.. a11d the results £'01101,00. as usual· Cell syste;;:s dc~ivcc. 

fro:::: ::.'ecipients of' ribonuclease-treated ir'.r;l'LillC lysates failed. to SU~~l):'(;SS 

intracsllula::.' Y:rultiplication of the orga:1ism as cO::-,lp&rcd to cel I syste:~:s 

T ' ' "1 "10'".i'rom recipients of untreated ilTJ:nune lysates C"'" -c 4) 0 ~·"icro s copic 

observations -vrere i..'1. accord Hith results obtained from viE.b1e counts. III 

It 'i:as concludeo. that passive transfer of irrll'!l'J1lity to ;,:.. tt;.l?.1'.s:nsi.si.. ",ith ~ 
~ 
"imwunc cell lysates v~s mediated by a ribonuclease-sensitive ~cchanisn. 
" 

1 

J 

J~DD~nGG 91.:. 9..p..$.sm..ic .!,Le:tJ-vitv ill ):'CT,1.ill..tl Lvs2,,:te r$l_c;".inient £!?_ts 

Ribonuclease-sensitive fractions of rr..acrophages exposed to anC:LG:e::1 

have been ~rrplicatcc.. ~~ the irduction of antibody production (51 rieci.:Y..ar:., 

1964; i,skol1as and. R.1J.od.es, 1965; Friedl''lan et p.~., 1965; )-o.ler at g)=.o, 

1~00; Cohen 1967). Since the appearance oi' antibody in i:1::,::u:c.le lysate 

recipicmts, ',J:1ether it rGsulted i'ro::;;. passive 0:- active lnechanis::-:ls, cocid 

aCCOU:'1t solely, or at least. i:.'1 part, for the resistance obser-vcd Lv;. c0l1 



CO~l~rison of the ~ultiplic~tion of 

ribonucleas e-trea.ted ilT':l1.l!:C lycatc ~i-rl untreated ir.~urlc 

lysato coll syster.:.3. 
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D':YI:o::-~~·::'l'atio:'1 of sequontial inc:coas8 of opsonic activity 

il"l i::.rnl1.ll10 lyso..te 1"ecipi8y~tS. 



01 

((
 

NOIJ.~3rNI 3J.\fSA1 ~3J..:f\f SA\fO 
~I 6 V 

o 

oz 

D 09 W3.1.S/..S 773~ 
3.1.I1SI.73NnWWI 

W3.1.S/..S 773~ ~ OL 3.1.I1SI.7 711WYON ~ 

08 



-:'~-,., ~ {'-­ , __ .::J..;.~ ..~ 

--"'!"'" 
V. '''; _',i 



qT
" -

s':p:w~d ~ °8tr 
G+ 'CsDI r:i:'~.coN 

S.., t~OTO: L: oe~-- T • • '_. 

::mo"T 8,+ cS.l;:1 L'"3:;·:...:O~\L 

s':].UG-;:a-;;:°8'H 
0':].:;S.£1 8:r.nr:-::r;: 

s+~!o;;d ~~0'"d 

0,+Gsj~'I Gt~=--.::.~~":,IT 

s:: 702";}~c)-~~.;;;d 

~~,~":78 t~c~ 



8J.:0J8J:8 tt.1 

::0 

---~-,.... ,­

l.-J ~'_~ ~ •
 (r)(z) , ., 



Ot 

6t 

., -:--.,. c:,•.'. ,,::_ 

S • .xOJ.0qOS 

S.~c9~T8lPS 

USOJ. ,T , ,,-, 

s+ue-;o.-;;)0tI 
8,+cSJ~'l 1~.J1J:O.0~ 

S+U01d:-;00d
 
8':). BSA'I 'L'?UJ.x0N
 

que-;d-;;)0tr 
8'+BSJ:.r-s. 8~'11trrrUJ: 

S+U0-;:Q-;00d 
0':). <:SA'I eUrUlJ1.trr 

s+u01=6;;::>e~:I 

0+BS",,-'I T:;-o>,.x0N 

s-::.::o-;o.pe'H 
0+'7SL'I 8ti:Lll1.TUI 

s~:l..!e1o.-;;)0?:r 
8+TJSf'!I l"E.'7~:l..!O.~( 

que-;d-;;)8F 
e'+1J sJ:rI OtrCHLZ:;'JI 

s~:-:e~d 1= ::>8't1 
0+"2";.!~1 t-;;C~:J.0H 

s+ue-;o.-; OOt: 
8q.'GSA] €)!.mi..t~]T 

--_.~----~----

t B8uo,+-;J.oo. JO U01~OBJ.J 

UC1+:;~:)OSS·\~ -IT 8 TCLSJ, 

'r/ ­ 'J J 



·UT,uoscIo 9'1+ 



uO";:,+d.:rospV 
TIn~.ilf""LJ.~:4QI ..,+ •S 

S+U~)";d1=08E 

8q. 'CS.LCl 8'Lm:~.A0wU 

01 
U01=,+6.:rosPV 

s~ :;G~~-~ -t;"fiq •~ 

s,+u81=d1=00'd 
9q.'C:'S.L\l crljTI,'J.TI.:,:r 

8~U01ci-;~8Ci 

e,+ "C::; £:.1 0 v..-r1.llT"J,:rr 

JJ.\~8'~J. "r~:'2d·L ;·TIiJ,SXS JIJ:I00D\.:-~=:r 

J)~~:i~ ~-:n~\TtZdn S iO iITDIEO 



J.O p8sodwoo t:lo,+sRs 

8li..1:'100 T T8 ., ..:t .... 

SU01=SU8clsns 



/

b.	 ~?i'ect of nor:'.al lysate aY.:.u. lysate recipients; 

...,
r:.urr:oral factors on the r.:·~ti:~)lication of £... 

in norriJal lysate and l.r:J::r.l:.:.'le lysate cell systems. 
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SYST.C:·;~S by 90 nOU2:"S pos t-irli 8ctio11, 1'~.(: orcas li·~~c'l3 cell c_ 8s·~:::·-....:.~;';ci:;:- ... 

:: GliJ clu~te:.:-s oi" Ol'·C;G.l:isn~s "'i-JG1"'e evide:1t i:"1 ':~~-_e ilL~·t..~1~ lys:: to C~l...L C~J5~~'::":·,::3· 

'1'11(.s8 :"CSult3 il:d.ica.tec. thD..t tb0 irljectiol'l of i::';2riw1C c'311 lysat8s i..""1to 

..:: ~......recilJier/cs ~esult0d in the induction of cellula:c ilnrr.lUY1i~cy c...S 1-:811 &3 ~.i. 

the appearance of a specific opsonin. It 1·~J2-S concluded t·ha':~ ce:ll­

associateci factors constituted the basis of ..; ~""'" yj·-0~~ resistaLce to~.. 

L. :~J_~r9nsi2 in ~ffi~une lysate cell systems anQ that hmGoral factors 

were of secondary importance only. 

J,@.,rk of.. Q:l?.§.9nin LDD~X'g.nce in. l\Ii£Q. InjectRQ. l!.tth. J,y§at3.§" of lh~l,L.:2.\~ t.%.t. 
, 

kaG~l.§'§~ 

The foll01·ling experiments 'Here pe:cforr::tea. in an effort to elucidate 

the mechanis~s involved in the passive transfer of n~uune meci1anisros to 

normal anilT,als by the injection of irmnune cell lysates. J~tho'J.gh the 

f:"· t:glare.nsis in irr.G:1U11epresence of antigen in the form of viable " 

lysates v!B.s rul6ci out by a lack of gro'Vrch of the organism ,\'hen :L"illY;\.U1e 

lysates were plated on GeBA, non-viable antigen could have been 

contained in these preparations. Therefore, p~ecipitll1 tests, using 

iF~une lysato as ?recipitinogen aT~ anti-tularonsis serrun of knovffi titer 

rr:-;.... ro.as precipitin, Hero performed on :lln:aune lysates before injection. .J.. ..lv 

tes"cs were unifornuy negative. SiLee the precipitin test is not hiS~ly 

se~s~ti~8, a~o~~er ~ype of ~cper~u8nt ~ms designed to test for th3 

r""'I-::l C't,: ,presence of n:1tigG~ i..~ irr~Y~~""1e lysates. These c:-:per:i.-rnents 1-m~e ~_u ..... '­
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~·acto::·s a:ce cell-associated because -'ci1e ~r...:.::..c;:..:~c~::_::;.~·2,S ~::·0 cffc(;'·~~··/8 i.::: -'C:1G 

( ~) ';';-:"-'rc"s h1'~'O",,~1 ~'rc'"'O"'~C' ':"~,,'"'''''' -·,c,~03C~CG of s?Gcif'ic ~r-tibody. ,..I u_.t;i ...... .1.....LO-..... (,..o..J... .L...... v ~.... l,; .. _._ .. _\,,;...... v_ .. _ 

co~~rol 0: o~Z~~is~~l ~lultiplication, they &~O 8~~cctiv8 or~y to ~ 

":'l-"'~ n1 iLri--;:.CQ O:K-cent in resistance to the org2..1:~S:i2 (".,." .... -...... ':C:'1 c:. 0:: 0"'.:.."'8 a?lJ8.:.r ':co bG 

. \

of scc:or..da:i."'Y iGportance in rolation to cellular i:;~Y~iu.nity. (L't) ,.a·cc~ 

lysatcs oi: l·C~.;.une ~!1aC~'O()pb"&.LGS D..:CC: (~[~::.<::,L~LC: c:::'" 1=:2ssi"'vel~f ~rai.:3::8l"'rL.~g 

resistc'.l1ce a~ainst the homologous organism, i:... tt:~Jo_:::cns~:" upon i..."1jcc­

Th'" l"1<'v·~"''''n';·~,,~ o'? +~e,-i", 'C'a"'s';1re· +''''O'''''''?6''~ -i",tion into norrr~l rats. (5 \) ... '-' .......... """' .. 1..01. ... .,.l..I::J.L;.l, .... 'I,J ... _u ........ _.. 'twI~ ....... ..L~ u
 

ribonuclease-sensitive. (6) Ln &ddition to resistance as d8~onstratsd 

ir: vj:,:~o_, ribol1ucle.s.se-sensitive fractions of i.;:';l:'ilU1'1G cell lysates il'xiuce 

........ ,-."'Y'·,·:....... 1
 

.L~U_~he =orJ~tion of a specific opsonin in • .-..._ rocipier.:cs • (7) l'nG 

o?so~in is assoc~t8d with the globulin fraction of the sUye~:~tant 

.:;:'luids of poritoneal exudates fr~)l:l :lli:lnu..ne lysate rGcipients ar:d appears 

to bo .s.ntibody, even though it could root bo detectexl. "Tith st~ndard 

J ' agglutiY...a·tio~1 CGSl:.S· (8) The role of the OPSCi':'ir:. in t.r..e in vitro 

resistance of csll systerr-s derived fro~ ~B~une lysate recipients is 

SOCOi.1aa:c;v in rol~tion to collular ll,;yr:.unity. (9) j?i...nally, the pass ive 

tra"1srer of i;:,1l,~'LES r.lGchanislr.s .uth L.1'llilu.ne cell lysates appears to be ­

sp~Gies-sp€ci:ic. 



.pesn 8J.8H :;0 



')..::-::::·.~~JO" ~ _.. 

.........--""':" 
._--'. .' 

~.­
-J-' 

,:0 



tao..!J (17) 

:}v.o c.;r.. 

u~i:no:.r'J. 7"f·" I. \.' L. 

,....;-,-,-. ..... C'.,..,. ........ -"..,."''''; -.....
 ~.,.-I'" 
--.,.,,;'" -.:-l _..~ .....' ..... '-" ~_ -. '_, 'I.'. 

:-:..'­'I 



L>9 

'-, 
ilO;'-:~': __ O ;~; ~:.::~S c:~~~·:.rl~0~',l , ./-- :~-J~'~"'~~~~,~,~,~~.~~~~:"9 S "~,:r::' Y:O-:~ U.j" 2.cls G::·~:<:,ic~"} T"T::::"-':'':_ ·L.~J.C 

:lC·C0~'clo=:;ol.:.S o:/)~~.:.~is~I:, C' 
t~r~-"~:)-: ·~l~~~='-=}:_~"_'7.;.. ­

..:,;"'\·.;.·...·:.0 Ol)S0112.~ 0.08:: not a. :?~::'8::~:C to rIa:! a y."..2.jo:.... ::-olo -~}:l (;; \;='-:'~_"1-j 

:"8-:_S·;:3.l:C8 of cell S~fsto~j:s C:.o:,"2.vcc.. i1'·0:;: i~:'~~:lll"lO ly·E..c:::o 1'l0(;ipi~::_-:...:;; 

('li~11 ,.,-r ., -("1101-:-0"\'''"61''- , tbc tact t~12t, - ...... ---'- '--'-~.. - ili:TCunity D..:C~ al;.Jc:'-:;od.~r ~~~6~8~~O~ C~~ co 

si!.:l.utanoou.sly in.ciuc(.~ l)y 1"'iconuclo8.S3-SE:~:si-c..i,t8:·:''''~ct::.o:::: ci' :"::'Jl:~:u:."'_8 

cclJ..c is 0-: ir:lpor-CaneG. It is not k:'lO\TIl 1-:-£1e;t,1:e:C' 0::-- r:ot -Cco::~l ~;::'::11YlO 

~~Gcl:2.Y:.iSl';lS c..re irdticod by the sarGe pOl"~cio~ oi' ~cl-.:"esG :f::.'actions c: :.~~::..~~·(.r.::8 

col:' l~rsa-'cos. ~ this regard, both of tnc othe~ ~0]O~tS of f~scivG 

L,::::'.:.ns:':'sr of coll'..1lar il:::m.ul1ity lJith portions of ir:::.::.u:.'!.c colIs C,'cng Qt_ ?-.L., 
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