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ABSTMCT

EIIen Diane Anderson

ON THE I\flTC]]ANfSM OF ACTION OF ANTTLYMPHOCYTIC SERUM (ATS):

As studiecl by the Reverse Immune Cytoadherence Technique (nfCA)

The Reverse Immune Cytoadherence Technique is used to siudy the

effect of ALS in vitrd on normal mouse spleen cells. Ttris technique

, demonstrates the presence of f-globulin-lilce receptors on the surface
I

I: of a proportion cf these spleen cells as indicated by the formation of

rosettes. Tbeatment of the spleen iell,s'l"ith ALS results in the in-

hibition of this rosette formation. InhÍbition occurs over a uide

ïange of dilutions of ALS and is maxirnal at a certain dilution. Itr

is totally lacking in undiluted ALS and.in highly diluted ALS.

ALS serum is fractionated into its fS and lpS components andt,

the inhibitory effect of each one, or of varj-ous combinations of the ì

tl,ro, is studied. 75 or llS alone inhibit only at high concentrations

r¿¡ith maximal inhibition occuruing r,¡hen the r:¡diluted fraction is used,

llhen fS and J.pS are reconstituted j.n serurn proportions, inhibition is

li:..

.ì

rnaxirnal r,¡ith undiluted 75 pi.us 19S and l-oss of inhibition occuïs

only in highly dilu'ced samples. Var¡ri¡g the p"opo"tions in lthich fS

and IlS ârG Tu.coülbined indicates'tha-u there is a very narror,,r ran-*e of

proportions cver r,;hich inhibition can cccur and that maximal inhibition

ì., l

;i-. :i
L.r.,

occurs at serum proportions.
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LITERATUR.E RE\TI¡I./ AND I}TIRODUCTION

Since the imnunosuppressive nature of Antilynphocytic serun

r,ias discovered, intensive investiga'L,ions have been carried cut oir ALS

in an attemp'c to (t) aiscover the mechanisrn of action of ALS, (2) aevelop

an in vitro assay system for ALS rihich r¡ould correlate r,iell ltith its

. immunosuppressive ca,oacit¡i in vivo, and thus facilitate the clinical

usage cf ALSr, an¿ (3) shed further light cn tlre mechanism of the Ímrnune

responses using ALS as an experimental tool. The failure so far 'co

, devise an 
^j.n 

vitro test that measures 'the activity of ALS in vivo is
!.

the main impedimen'ü to current progress in the investigation and use of

ALS.

TLre in vivo treatmþnt of mice r'¡ith ALS has been found to prevent .

or delay the development of cell-mediated immune responses such as

homograft rejection, delayed hypersensitivity reactions, and graft versus

host reactions (1, 2). This occurs vith both first and second set reac-

tions and it is this second set immunosuppression that distinguishes

' ALS from all- other inr¡nunosuppressive agents so far studied. It has also

been founcl that such treatment is eapable of suppressing the printary
j

I humoral respcnse to certain antigens although the secondary humoral res-

ponse can be depressed only sligirtfy (f, e). In general, there is much

greater efficacy at suppressi-ng tile cetlular responsesr'bcth primary

and secondary, than the. hunoral'respcnses.

ALS has been found to have an effect localized to the periarteriolar

areas of the spleen, and the paracortical aneas of the lyriph nodes (3, Ir',

I i,:,',,;,r,,r.L 
iir,!:ì.':::
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5, 6). Tnese areas become depleted of their sma1l lymphoc¡rbes, aird

replaced by reticulohistiocytes. Tne depleted regions äre those l¡hich

consist of the thymus-dependent pool of long-Iived small lyttphocybes,

and r,¡hich have previously been sho'l¡n to be the sites of lymphocyte

proliferaticn during cell-medÍated immune responses. fhese findings

thuo explain the ability of ALS to suppress the ceLlular immune vesponses.

Ttre hypothesis has been made that'ALS may act firstl-y and selec'cively by ljL';rìt

depleting the recirculating pool cf long-lived, small lymphocytes pre-

sent in the peripheral circulation, ancl acts on the lymphoid organs only

indirectly , r,rhen they release lymphcc¡rLes into .!he circulation (lr', n.

TLris rvould. further explain uhy ALS so effectr""r" ,i;;Sräaötions

transacted by peripheral lynrphocybes, i.e. the cellular immune responses.
I

trxperimental evidence has shorin that tymphoc¡rtes r¡hich are

relatively sessiJ-e r,¡ill be protected, because ALS penetrates ll¡nphoid

organs poorly, if at alt ()+, B, 9). Using Crll-labelled l¡nnphocytes,

it has been shol,,in that once cells have horned to the lyrnphcid organs they
i

become relatively resistant to ALS. On the other hand, recent evidence

indicates that ALS does not act solely on the long-Iived, recirculating :.

small lynrphocytes. It can also act on the short-lived, recircuJ-ating

small lyrnphocytes iihile they are present in the circulation (8, 9).

A persisting depletion of the short-lived cells is not observed,in

the circulation, and is probably -the result of the rel-ative rapidity

rt'ith vhich nerç short-lived small lyrnpirocyLes can be produced to replace

depleted ones. In fact, it has been noted that the amounts of short-

lived small I¡nnphocytes in the circulatj.on may actually increase during l

-,\
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ALS treatiaent, euggesting 'chat shor'c-lived sma1l lyinphccytes are pcs-

sibly being p::oduced to offset the effect of the depletion of the long-

lived varie'cy.

The persistance of the recirculating pool of shcrt-lived small "-'t'

tymi:hocyLes during ALS 'Lreatment can e:cplain the histological finclings

that the =o,rft lymirhocytes cf the lympir and s¡rlenic follicles, and of

, their gêrminal cen'cers, remain unaffected by AfS (4, ,, (r). fhese iiti
I 

:.

lynphocytes are of the short-lived varieiy. It is these short-lived ir,,,

small lynphocytes r.;hich are believed to be deríved from the bone marrou

rvithout influence by the thymus, and i¿hich are involved in the humoral

inmune responses (fO). ftrus the rel-ative inefficiency of ALS in sup-

pressing humoral immune respcnses can be explained (4, ff). It is a

result of the inability of the ALS to influence and destroythe shorb-

Iived, small l¡Tmptrocytes of the lyrphoid organs. Tkris is further

evidence<l by ezçeriments in r,;hich unsensitized or sensitized cells frorn
l

lynphoid organs r¡ere treated rrith ALS in vitro and subsequently injected

j into irradiaiecl, allogeneic hosts (ff). fhe result l¡as a decrease in the ii,,l'-i',
humoral responsiveness of these irracliated hosts, as compared to hosts ,

given cells treated rvith NRS or untreated. Both prirnary and second.ary I

;

humoraIresponsesueredepressed..Thus,r,lhenALSr,¡asabletogain

access to -the lynphocytes of the tynphoicl organs, Ímmunosuppression 1

vns able to occur.

I It has been fu:rther found that the antigens uhose hu¡noral
i

antibody responses can be depressed by in vivo administration of ALS

are those r,¡hich require 'bhe s¡mergis-Lic proliferation of both thynus-

t--¡¿.,¡'-;;¡¡:¡:i
;'.ì.r'a::._::':::: . 
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derived, antigen-::eactive !-¡¡rphoc¡";es and bone marrov-derived, antibody-

pr.oducing lyrnphccytes for their an'cibody production (fe, f3). ALS 
I

suppl:esses by acting primarily on 'che 'bhyrnus-derived cells, i.e. on

the more readily depleted lynphccytes, nithout affecting the bone

marrotr'-derived cells. Tirus, injection of thymus ceJ-ls can restore 'to

normal the ability of, AlS-treated animals to respond to antigen.
:

A number.of mechanisms have been postulated to explain the

activity of ALS. T?re defining property of 'activity' is the pct';er'co

prolong the life of shin homografts. One of the earliest pos'culates

described is tirat of c¡rLotoxicity, r,¡trith states that the level- of

immunosuppression by ALS is entirely dependent on the degree of tyinphoid
J:

depletion produced by the ALS. Antísera capable of.prolonging skin

homografts survival are also capable of producing l¡rmphopenia, after

a brief course of antilerum, vhich is sustained for some days (fL).

A refinement of this hypothesis suggests that the mode of action o'f ALS

is by the destruction of a critical subpopulation of lyrnphoc¡rtes (fi).

The primary action of ALS involves a rapÍd and drastic aepfetion of the

long-lÍved, recirculating qool of sma1l lyinphocytes from the circulation
I

and from the lymphcid organs (fir, f5).

Hor'iever, i-b has been found that c¡rbotoxicity ti'uers, in vi-bro,

do not regularly corz=elate r,¡ith the effect of ALS on graf-r, suïvival

in vivo. Although cytotoxÍcity appears to be one faitoir involved, it
i

is not sufficient. Although aII active antisera are c¡i;totoxic, nct
ì

all cytotoxic antisera aïe ""tii" (16). Cyliotoxicity titers also Ín-

dicate that only at trigh concentrations cf the ALS vrill cytotoxici'b¡r

be a factor, and that, as the concentration of ALS in the circulation

l¡
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falls r'¡iih 'üirrte, i'c ¡,rilI cease to be 'che predor¿inant mechanistn.

Another pcstulated mechanisrn cf action of ALS is that of blind-

fclding. I-b holcis that lyinphoc¡rLes become coated r,rith ALS an'cibod¡r,

' ,thus rendering them immunologically ineffective. The recognition of

antigen is prevented, Immtrnofluorescen'ú procedures have shcitn tha.t

lymphocytes exposed to ALS in vitrc clo become coa'Led rtith antiì:ocly.

i{onever, it lras also been shor,:n that tire descendents of affec'ced l;nnptr

oc¡rLes remain unreactive for several generations ancl thus blindfolding

does not appear to be the entire s'cory.

A further postulate is tha'c ALS acts by causing a sterile ac'c-

ivation of lynphoid cells (17). The cells undergo blast transformation

and ceII division, lr'ithout accompanying specific imn¡-lnological perform*

ance. This hypothesis is suppor'ced by the Lrnorvn abili'cy of ALS'co
J

I .timulate lyrnphocytes 'l-o transformation and thynidine uptake in vitro.

Hor,rever, F(ab')a of ALS-IgG cán al-so s'rimula'ce:lynphocytes to transfornation

and thyrnidine incorporation in vitro, ána it is not immunosuppressive

j.n vivo (fS). Thus, sterile activatíon also does not appear to be'¿he

entire story,

Recently, it has been postulated that ALS acts as an opsonin (19).
t,
Tkre ALS antibody opsonizes a propcrtion ,of the lyiaphoc¡rLes, r=enderiug ,

them highly susceptible to phagoc¡r-LosÍs by macrophages of the liver.

fhose lymphccytes that are no'b opsonized are free to localize in the

lSmphoid organs¡ r

Nu¡nercus Ín vitro aþsays have been developed in an at'bempt to '' 
'

discover cne rihich i+ilJ. correlate r.rell- iqith in vivo immunosuppress:'-on.
....'..
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The first cnes developed, hemagglu-tÍnation, l¡rmphoagglutination, and -(

cytctoxicity ti'cers, hgve all been shor,¡n tc not accuratel-y reflect

in vivo immunosupp::ession.

An in vitro assay has been de''¡eloped that measures the s'c:lmulation

o-f thyrnidine incorporation by lylpho"þur incubated in vitro .¡ith ALS.

I'c has been found that the relaticnship betr'¡een dosage of ALS and

stimulation is not a simple one. I}ne grea'cest stimulation is obtained

r.¡ith srnall quan'Lities of AT,S and inhibition of 'chis stimulatory effect

is obtained as ALS levels increase above and decrease beloi¿ this

Ievel (ZO). Fur'cher evidence is recluired, hor.iever, to shoi'¡ the ex'cent

to l,¡hich thÍs stimulation vill correla'ce i.rith in vivo imlnunosuppression.

A recently developed assay measures the abil-ity of Cr)1.-Iabelled

lynrphocylies treated vith ALS in vitro to home to the lynphoid organs,

upon injection into normal, allogeneic hosi, i.e. it measures the

opsonizing effect of ALS (9, Zl). The localization ratio, i.e. 'che

ratio of liver to spleen uptalce of vadioactivity, at a 1:1OOO clilution

of ALS is deternineit. It has been found" tha! a signiiicant correlation

exists beti,¡eeYr in vivo slcin graft prolongation and the effect of 1:IOO0

ALS on ceII localization. The grea'ber the imaunosuppressive capacity,

the greater the shift of ce1ls into -the l-iver avay from the spleen.

Another in vitro assay for ALS involves the cletermination of.

'che inhibition of spontaneous rosette formation by lyrnphcc¡rtes treated

with ALS (22, 4), Cells from unirulurized mice can form rosettes i.rhen

mixed -¡ith sheep red blood ce1ls. ALS, upon incubation r¿ith these

mouse lynpirocytes, inhibits this spon'canecus rosette formation. The

exact mechanisnr of Ínhibition is unlc:orvn. Horvever, a good correlation

l

..1
1
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exÍsts betlreen the rosette inhibi'bicn titer, i.e. 'che highest dilution

of ALS at r.;hich inhibiticn still cccurs, and the effect of ALS on sl<in
ì

graft prolonga'cion in vivo.

By ernploying the Reverse ïr,lrrlune Cyboaclherence Technique (nfCA) ,

the action of ALS on lSrmphocytes in vitro is further s'budied. The

RïCA techniclue detects the presence of f,-globulin-tike receptcrs on

i

the surface of normal mcuse I¡n'nphoid cells. A.hybrid aütibocly is used

r,;hich consists of one anti-mouse f,-globulÍn site u,nA on! anti-fe::rj.'cin

site. Ferritin-coated sheep red blocd ce1ls can then form rcset'ces

around lynpÌrocy/ces carrying such [-Slobulin receptors via'chis hybrid

antibocly brÍdge. fbea';men'b of rrouse lynphoid cells r,iith ALS results

in an inhibition of 'chis rosette for¡:ration. The ma>iimal dilution

giving an inhibition of rosette fornration is extremely high for 'che

ALS tes'ced. It is suggested that this inhibition of rosette formation

nay reflect, in vitro, the true mechanism of action of ALS in vivo.

ALS may act by btrocking the f,-globulin-liice receptors r.rhich, accorcling

to accepted dogma, represent the antigen receptors of immwrologically

' competent cells. Thus, the cells are renclered incompetent. This

being the case, i.t lrould also be a reliable in vitrq assay of the

immunosuppressive capacity of ALS antiserum.

il'f-.:



I4AT.CIRIALS AND METHODS

I. Imrnunoelectrophor=esis

The ¡nethod of Grabar and Burtin (alr) r^ias used. Glass stides of

dinensions 25xT6 mrn r4ere coated rsi'bh'2 mI of O.5 l, Ncbie agar melted

in distilled r,iater. These l.¡ere dried in an oven at BOoC fcr Iþ hcurs.

Tkre ccated sJ-ides 'r,¡ere then layered uÍth J ml of 2.O /t Noble agar

melted in 0.025 M barbital buffer, pH 8.5. After alloi,ring solidification

of the agar, troughs and wells r,¡ere cut as desired. fhe substances to

be electrophcresed r,¡ere added to the rnells and the slides placed in

the electrophoretic apparatus and run at 14 ma r,¡íth'70 to 7, volts for

three and a half hours. The sl-ides nere then removed and the troughs

filled r¡rith the appropriate antisera. They uere then placed in a rncist

chamber at room tc.mperature overnight to al-lorn' diffusion of the proteins

and formation of the resultant precipitation lines. The slides r¡¡ere then

uashed in O. )'/o saLine for 24 hours to remove non-precipitated pro-

teins. They r.;ere desalted uith distilled'¡ater for B hours and then

dried overnight at room terpperature, The dried slides uere stained

rr,ith amido black (f e* / fOOO mI sodiurn acetate buffer) for IO mÍnutes

and destained using a solution of acetic acid : methanol : i,rater (f5O:

T5O:T5O volume) for 1O minutes.

t

II. Ouchterlony gel diffusiqg

l

Slides r¿ere coated as described above for immunoelectrophoresis
l:...'.'..-



and nere layered vith J mI of L., /, Ncble agar meltecl in 0.I5 M saline.

After solidification cf the agar in a mcist atmosphere, r,rells irere cut

in the agar slides. These r.¡ere then filled üith the appropriate an'cigen

or antibody solutions and the slides r..iere allot,;ed to sit overnight at

room temperature in a moist atmosphere, to permit diffusion cf the

proteins and precipitin line formation. trlashing and staining r,iere done

as descrj.bed for immunoelectrophoresis.

III. Sephadex G 200 gel filtratÍon

The packing and running of the Sephadex G 200 colurms foIIor,¡ed
t,
the method of Pharmacia Ltd. (Mon'ureal, Canada). The gel ll'as allor,¡ed to

sr,¡ell in a buffer solution for three days a'c rocm tepperature. 0c-

casional,ly during this time, decanting of the buffer and sti::ring r':ere

carrj-ed out. To paclc a column, a gel-buffer rnixture of l:l in volume

r¿as used. This 1{â.s ovacüat{O to remcve excess cf dissolved air, and

the evenly dispez'sed mixture r,.'as poured slotlly and gently dor'rn the side

cf the colurnn rurtit the colurnn t'ras filled. Care r'¡as talten'co keep'che

outlet at the same level as the top of the ge1 slurry (i.e. pressure

equals zero). Ïlhen approximately 10 cm of ge1 bed rtas paclced, and

thereafter', 'che outl-et 'r,'¡as lor';ered beloi.¡ the top of the lgel slurry
i

to maintain a pressure of one tenth of -the packed bed length. Excess'

buffer r,\,as removed and replaced l.rith fresh gel-buffer mixture before

the previous addi'cion had completely set'cled, in order to prevent the

formation of boundaries. I^Il:ren the colunm r,ras fully packed, a sample

applÍcator 1.ìas applied to the top of the gel to prevent disturbing tire

9

: Ì..':.i:.r:.
f':': : :

l i, l
I J.::::-::;. 

-' -

ji -,-,

l:ì:',i:: ì::
I jl!



Antisera against mouse ÍG-myelona protein and against horse

spleen ferri'cin !'rere prepared in rabbits. The rabbit anti-mous" JG

antibody, (uÍC), Ì,ras purified using rnouse f,G-myeloma protein aggregated

vith bis-cliazotized benzidine (nOn). Tested by Ouchterlony geJ. dif-

l"usion and by im:nunoelectrophoresis, it r..¡as found to react with mouse

fG-Sfo¡ulin and r,¡ith Bence Jones protein. It cross*reacted i,rith

other mouse /-globulins through theír L chains.

Tne rabl,-i'c anti-ferritin antÍbody, (aFe), was purified by precip-

itation r^¡ith horse spleen ferrÍt:'-n and subseo;uent dissociation. Ttre Ouch-

terlony gel diffusion techniclue confirmed the anti-ferritin activity.

-.j_j_r_'i.:..:.,:.11:.:!:f:!r-.J^!J_'__L::jj:t:1.._s¡..ttrtll._':?-.1¡-w:.:.,rÂr_¡.1_r.!_v-":ç:ilj_,t_ù_r.1__rJ3-;u.T::.:i.;;-¡.J . , .. ,:., {.: .r

pacl',ed ge1 du:ring sarnple addition. Equilibration r';as carried out for

24 hours at lO*15 cm of pressure. BIue de>ltran lras passedthrouSh:-'che 
i

column to checlç on-the homcgeneity of the packing. Thj.s vas done using

la pressure of 2-J cmr,as tras the case l¡ith all subsequen'c saraples

IV. Mice

Inbred SALB/c mice (female) trom Jack"son laboratori-es, Bar llarbor,

Ir,laine, \,iere used in a].l- the experirnents. C57ß+ mice r,¡ere used in the
\

transplan'caticn experimentìs as skin donors.

V. Preparation of hybrid antibodyjind thg RICA technique

The rnethod follor¿;ed for preparation of hybrid antibody and for
'I

the RICA technique nas that described by Paraskevas eti at (e) and by

,Lee (26). i

il

1. llybrid antibocly preparation

r0

.-l

.-l



Tne purified aFe ana a[G riere separa'cely digested r+ith pepsin

to yieJ-d p(al')2 (5S) fragments, trhich r'ie1.e isolated by gel fil'cration

on a Sephade,.l G IOO column. The tvc !S :flragments r.¡ere mixed ancl re-

duced r,¡ith 2-Amincethanethicl l-þdrochlo::ide (I.fatheson, Coleman, aitd

Bell, Non.;ood, Ohio), yielding F(ab') fragrnents. The redu-cing sub-

stance r,ras removed by passing the tn:r'-xture through a AGIO I'JXII cation

exchange r-esi1 (rnesh lOO-200, BioRe.d l¿boratories, Richmond, Calif .).

The reduced preparation r,¡as then reoxidized by bubbling oxygen 'chrough

it and the dirirerized F(.b')2 fragrnents separated frorn any F(ab') ¡y

passage through a Sephadex'G J.OO cohunn.

To isolate alfe-a)G recombinants only, -bhe F(ab')2 reoxidized

sample r.ras absorbed first l,¡ith BDB-aggregated ferritin and then t.ii'ch

BDB-aggrega.tecl rnouse YG-rnyeloma protein. Ttre preparation contained

only aFe-alC ttytrj.d rnolecules as indicated by Ouchterlony gel diffusion

on r¡hich i'c precipita/:ed r.;ith a mixture of ferritin and mouse JG-myeloma

protein, but not i,¡ith either one alone

2. RICA technique

Suspensionsofnormalspleence11sfromfema1eBALB/cmice,at
:

a concentration of 2 x 106 spteen ce1ls per ml, Ì'reïe' prepared in tÞqks 
"

' lspleen cells) .riere .UU"u ' '...Balanced SaIt Solution. To O.) rnl (i.u. 1x lO6spleen cells) .rr"t" added ,,:,r:..,,-,..ì,..:

;,.,..;.r.,_., j. :t.,i

O.I mg of aFe-alC trytrid antibody and !O lambda of 2.J $ fercitin-coate.l rr:iJrìr1''ir1.

I ' .;"t.,',ln ."o"., o*",- 
'/'.'.acon 

er.lll- ThÍssheep red blood cells (appr=oximately' IOO sheep RBC's / spleen ceIl). ThÍF

r,ras mixed i;el-I and incuJ:a'ced overnight at ll"C. fn every experiirtent a
I

control ,¡as set up r,ri-th no hybrid an'bibody.

I i::::r;:r'¡,',:i'l:
. --;: ¡ì,: :: 1'

\

II

: -': L : ,: ...;.
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VI" Rabbit imrnunization and cóIlecticn cf ALS

Ncrmal mouse thy'nocytes rrel=e prc.pared for injection as foll'ù,rs.

Th¡rmus cells r.:ere teasect apart r,¡ith forceps into Hanlcs BSS and 'chen

,strained through a ririre rnesh. To insure single ceII suspensions, the

i: ,..
.:'ì,:: : :

mixture v¡as then aspirated seveval tirnes r^¡ith a needle and syringe. The ''

cell suspension r.ras then r,iashed three tirnes r.rith Hanlcs BSS, centrifuging

at lOO rpm at lt.oc for 10 minutes. Thj-s r¡,¡as to insure the absence of

mouse t-¿¡lobulin. j;r:.,:i
' i':tl;'tt¡":

\

Onc. rabbit, (nfmy)! lras Ì-njected in'Lramuscularl¡r raith appr.ox-

imately I x IO8 thyrnccytes in a volune of l.O mI, ccnsisting of 0.5 mt

llanks BSS plus O.! mI complete Freund's adjuvant (Oifco). Five i,¡eeks

later, and on tr.¡o ccnsecutive days, lhe rabbit rras injected intraveneously
I

tn,ith approximately 2.5 x 108 ttry'noc¡/ces in a volume of Ir-.0 rnl of Hanlcs

BSS. One rveeh later the rabbit was bled by heart punct{rre

A second rabbit, (n6tfry)¡ wes injected intraveneously ui'ch

approximatety 2.! x 108 thy'nocytee in a volume of l.O ml cf l{anks BSS

on tr,:o occasions at tr^:o r^¡eelc intervals. One,i,ueek after tfru au"ond

, injection the rabbit r,¡as bled by heart puncture.

The blood from each rabbÍt "¡as- alloi¡ed to stand at roorn temper- 
l

ature fcr 2 hcurs and the sera collected by centrifugation at JOOO r.¡tm

forl!minutes.Theseravereheatedto56oCforJOminutestodestrcy
,. _ ...t'

complement, and then storea ât -20"C in ) mI aliquots. This nas to avoid i,Ì'ìi')ji;:a';
.i

repeated that'ings cf a single sample. The sel'a'\,ref-e checlced by j.minuno-

electrophcresis and by Ouchterlony gel diffusion for the presence cf I

rabbj-t anti-mou.se X-efobulins. Nc Þr.ecipitatinq antibodies l.rer=e de-
i".- ,.,,.,

tected. A portion of the R6Thy antiserum h,as absorbed i,,ith BDB-aggregated ît.,a.t
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mouse úG-nllreloma protein to fur'cher insure'Lhe absence of binding an'ci-

nolrse /G-gtol.rtinr. '-

A ncrmal r'abbit r';as also tlua, .a.nd its serurn similarly 'Lreated,

to be usecl as a control

\rrI. lgl
cf the ALS

i:i j:.1 '.:.-:

The procedure of lhrtin and. I4i1'ler (Zf) ,,vas used. A single ceII 
i,,i,,.,',-r,,,'..,,
lì'j.: i::.:..:;:l ì:

:!.:j. .,i_i:j:.

suspension of normal mouseìttUmocytes Teas prepared ( the earne as above

for immunization). After r.,rashing, the cells r.rere suspended in I{anks

BSS at a concentration of approximately 25 x 106 cells / nL. Dcubling

dilutions cf 'che antieerum to be checked, i.e. RIThy and R6Thy, r',,ere

made in llanks BSS, and using 0.1 rü1 volumes. To each dilution lras added

0.1 rn1 of I:IO guinea pig serurn and 0.2 mì- of the thynoc¡rte suspensj.on.

Incubation r,,ras carried out a'c aToC for 60 minutes. The dituticns-r;ere

then chilled in ice. A porticn of each dilution uas acldecl to trypan

blue, in ivhich viabl-e cells exclud.e the blue. dye vhile non-vÍab1e cells

become stained r.rlth the dye. These samples r,rere then exanined under a

mJ.croscope using a hernocytometer. The first dilution at l^¡hich no tnore

than approxinately 50 /o of the ce1ls became s'bained r^ras considered
l

as the cyLotoxic titer, nhile the highes-b dilution at i,'¡hich agglu-bin-

ation uas cletectable -ura,s cohsidered as 'che agglutinating titer.

T-III . De te rrninat ion of' herna,tislut Ínat ion _!tt"g:-_I9l_4!q

A micro'bechnicr¡e r;as employed 'to determÍne the hemagglutination
ì-:ir:tj __::i:1. :
!:: r:l?rri-; i\{
l.:rr-1. :1 : r:.::.::'.'
1- :t r':..1 .. ".
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titers cf the aniisera, Rlfhy and R6fhy. Ca.oillary tubes i'rere ma::lied

at a level ecr;uivalent to a IO larnbda capacity. Dcubting dilutions of

each anticerun i.;ere macle in a O.Ij 14 lihosphate-saline buffer, pII 6.)+,

and using 1O lanrbda volurnes. A portÍon of each dilution i¡as added 'co a

microcapillary tube. At the surface of each diluticn in these tubes

r,vas added a smal.J. amount of a 2. ! !á suspension of mouse red blood ce1ls

suspencled in the same buffer. The samlrles r,Jere allor¡¡ed to stand a'c

room temperature for lO rninutes. The tubes r.iere then read for agglu'c-

ination using a magnifyÍng glass and the last diluticn at r'rhich

agglutination could be seen T/1as consiclered. 'che hemagglutination titer.

l

:.1
ij,{

IX. Thq Horning technique using Cr51-1abe11qd mouse -bhyrnocybes

fhe method used r,¡as that of t'fartin and Miller (Zf ). Th¡muses

fiere l:emoved from ncrmaL rnice rçith "."" to avoid contamination r^iith

mouse red blood cells. A single ceII suspension l^ias prepared in l:100

I'tinirnal Essential- I'hdiun diluted in Balanced SaIt Solution, and. r';i'ch

IO $ ca:j seïulÌl rihich had previousl¡r been heat inactivated. The ceLls

i.rere washecl one '¡;inre and resuspenclecl to a concentration of 2 x..lOE ceIls,

per ml. Ten microcuries of Crll r'¡ere added per I ml of ceIl suspension,

and incubation a"c JloC for JO mÍnu'ües...¡as carried out. Tkre ceII suspen-

sion rias chilled and the ceIJ s r.,rashed 2 times rrÍth the above med:--lrm.

The Crll-labe1led thynus cells r,;ere suspended to a concentration

of approxima'cely lOB ceJ*ls / *L; and then incubated at 37oC for JO ninutes

r,,¡ith various dilu.'cions of either ALS an-tieerum, Rltliy or R6Thy, or i':ith

NRS. fhe ce1ls riere then chilled, r¡ashed once to remove excess ALS or

Í!--':.:!-1

l:::. . -'

rt:::.:
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NRS, and resuspended'co a concentra'cicn of lOE cells /nL. 0.2 mI cf

suspensicn (Z x 107 cel}s) r';as injectecì into each of a series of mice

intraveneou-sl¡r. l¡our hours J-ater ''¿he mice iiere sacrificed and their

livers and spleens rerncved, minced, and dilu'ced r';ith saline in coutnting

tube s. The amount of r=adioactivity .:,ras de'ce:r=mined in a Nuclear Chicago

Garnrna Ray Counter. The localization ra'cios at the varj-ous diluticns

of ALS or IIRS vere de'Lermined by dividing the amcunt of radioac'tivity

in the liver by that amoun'L in the spleen (fAef,n f ; figure 2).

x. ÊElg-g{ii"s-

The methcd follor.red l,ras tha'b of Billingham and Merla',¡ar (27).

On tlrree coneecutive rlays a series cf lr mice (nafn/<¡), fcr each of the

three sera -testecl, Ì.Ìere each injected i+ith O.25.q-1--gL Rlftry, R6Ttr¡', cr

NßS intraperitoneally. on the third day cf injection, äm daf O,

slrin r.ias grafied frorn C57BL mice on'co the ¡AtB/c mice. The ar=ea.

onl,rhich'che slçin graft rças to be pJ-aced rtas shaved, the mice put'uo

sleep i,;i'bh an intraperitoneal injection of ,li'embutal, and a patch of

shin carefutly cut ai,ray from the shaven area. Care i,:as taken to

avoid breai<ing 'bhe blood vessels. A piece of C57BL mouse skin,
I

uhich had i:een carefully scraped free cf fatty tissue and also shaven

to remcve aII hair, vas placed over the prepared area on a BALB/c ncuse.

This r^;as then spral¡ed h,ith Aercplast Ðnessing (narhe jDavj-s, Detroit,

Michigan) to s'cerilize the area.and, to hold ttre skin graft in place.

Upon drying, gauze i^ra.s applied and then bandages. Bandages r.rere reapplied

as necessary to pr=event the nice frorn scra-tching at and des'croyingthe
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Irf,

transl:lan'Led sliin.

0n dal' / 'bhe mice r,'ere again

O.2J rnL of the appropriate antiseru¡n

removed frcn -Lhe rnice. The progress

thereafter to check for prolongation

(rigure 1).

in jected intraperitoneally ui'ch

and the bandages and gauze rvere

of the skin grafts rqas fol-lor,¡ecl

of survival in AlS-treated inice

XI, ttis!

A series of J mice for each antiserum tested itere each in-

jected intr=aperi'coneally on J consecutive days r.rith 0.25 mI of either

RIThy or NRS. Seven days after the -uhird injection the mice rvere

sacrificecl and their blood collected for hematology studies, i,rhich

included henia'cocrits, hemoglobins, red blood ceIl counts, i,ihite blood

ceJ-l counts, and differentials. At 'che sane time, their spleens, th¡rmuses,

and lyaph nodès (cervicat) vere collec-ted.'for tÍssue sectioning and

histological studies, The tissues vere fixed in 3 /o fornaLín, and

rpieces of each rr'ere ernbedded in paraffin l.;ax from irhich tissue sections

l.rere cut. The tissue sections l?ere stained r,¡ith hema'toxylin-eosin

ancl inounted (mnl-,f ïï; figure 3).

ffiI. Pi:eparation of 7S-yG and 19S-üM antibody globulin fracticns

from ALS

A sarnple of R6fny r,,;as ap¡lied 'co a

separatioil of 'che f t4 from tne [G frac'cÍcn.

void volume, and 'che f,G in the seconcl peaic.

Sephadex G 200 colur¿n for

ftre Ílt r.;as eluted l,¡i'ch -bhe

Thre resultÍng peaiis l,iere

a;tttt.
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each concen'Lï=ated ancl the [la anO ttie /G pealts 'tiere each ntade up -to

or=iginal serun ccncen'tra'r:icns. Care r'¡as taken to ensure that the ;oor-

tion of the IlS peal.- concentratecl las free of 75 globulin and vice versa.
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The c),-co'co;ri.c ti-'cers, i.e. 'cire firs'b di-lution ¿rt r'rhich llo mcre

tlran ap¡rro:rimately JO /, of the mouse lynrphoc.y'ces becone s-bainecl, r,;ere

I:IO2lr for Rllhy ancl l:256 for R6Ttry. The lyn,phoagglu'Linating 'titers,

i.e. the highest diluticn at r,,;hic?i a3glu'Lina'i:fcn of tl"re lyrrpÌrocy-cc.s can

be detected, r,rere IIJLZ for RIThy ancl O for R6fhy.

Iï, I'Iemagglu'cination titers of. ALË

This titer, rihich measures the highest dilution at l.¡hich ag,3lut-

ination of mouse red blood cells can be seen, r,¡as friund to be L:JLZ

for. Rlftry and I:IO2lr for Iì6Thy.

ïïï. Skin graf-L_prol-?ngation by ALS

Resul'cs of the experimen'cs r,¡ith slein graftj-ng shoL'ed a'definite

IÕ

and considerable prolongation of graft survival in mice 'created r.ri'ch ALS,

as colnpared r.¡i'ch tiìice'createcl i,ríth NRS. In ttre g.roup of 6 nlice'Lreated

r,;ith NlìS, one gçr"aft'\i;âs â technical- fail-r-rre. 0f the rernaining l, 'che

average'birne at r;hich graft r:ejection cccurred r,;as day 9 (day O be:'.ng tire '. .,:.-

day on r^¡hich sJrin graf-l,ing lvas ¡:erfo::med).

Iir the group of 6 rnice treated liitir R6Thy, five gra:fts i.ie::e tech-

ni-ca1ly successful and, :l'or thefe, 't-he averaíÌe time at lrhich ¡;::af i; reject'icn

' occì.trred r,¡as iìay J0. Tl-rus, the pr"o-longation of graft survival upcn trea'c-

men'b l.rith RóT1i;y rias 2l days.
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In -tl-le fin¿r1 ¿rclril of Ó uri-cc, ''':hicìì l';cL:e 'createcÌ I i-l'h lil-'i'ir¡i,

o¡e 3ra-['-t -r:as eljain a ''cecÌinic¿il fa:11',r.re. !,]-I o-i;hc;' Sraf'us llr:-1e

sLtCCiÊsS:ir.Ll ¿lücl , ci-'''cÌrese,'l,ire averr.¡;C'ci-lite at ¡,'l-rich gi'.l,Í'''c rejec-i:icn

occlìrrcd i;tLs rìc.;r !)1. 1-ilus. pr';lcn¡;4.-tion of graft surv:Lval 'i;as lJ C'il./s

I

';;'lien inice l.¡cre treated i:i'tì-r l?ùfity.

tj.i!-:¡,1':.iì¡lììl

:

F13ure l. An example of sliin g:::rÍ''i:c frorrr C)'/BL tnice trans.ulan-tecl oiÏt"c

BAtn/c mice, 'l.he-boir bein¿3 an AlS-trea'i;ed ¿,'.nd'che boti,otn an I'llS-treated

rnouse, Tne mice r.rere photographed on clay 9 and the ligure :i-Ilus'c-ra'i-es

1¡e neucrotj-c na'curc o:fl the slcin gra.Í',cs on 'che NIìS-trea'ted tnici-' j-rl

ccmpa-,:Íson '¿o 'Llie no:ì:rìraI, ira"tttly a.lìileaïance oÍ. ,;ito-"e on -Lhe Ai,S"t::ea'cr'rl

nÌr_ce .
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IV. ä.._g|rl-_o i_lj"11,L11ii-!.:ilps I :r!il1{ü*s_

Livc,':.i:..r r;it-l-<'.¡:ll .l,oca.-i-i,z¡rti.cn i:a'cioS',rer:e dc'úermiì1c.d for cacir

of 'tir,-. se.¡..a lurcìc_r: .l¡r-r.es l-i-¡,;a,r,''rÌ.oir.. ¡l¡liì ¡l''c var:-i.ous r'1 j.lut j_ons cf r.:ar:1"1 si-.Ta

(fl'i;t,,1 I). Us:Lil.; lircte L:¿r'i::i-os, culr\¡cc l'Jcïe plo'i.'cecì oll ôì ;-!r:¿ìrÍrit foÏ c¿lr:l-r

oÍ- 'i:hc scla (:i'L'-3'.ire 2). Acco::dj.n¡; -i:o ib.::'l-in and lviill-er (el): 'i:ì-ie. -iirst

pari. of each cf '1h.. i;1:o ALS cu.rve s (lìL1'h:r rintì RcíTir¡r), i.e. tha'c parb

includins clilu'tions i:eti,;ccn I:100 ancì I:JAO, does no'i" appear -to be ¡t

rs.sLrl'¡ o:fl -bhe eífcc-i, of the true :Linunor:r:ppressive ALS-an'cibocì;r ç11 'rir*

tir¡.¡xlrs cclls, ì:ut ra'therthe re sul'l of so¡ne other antibcdy o:: an'i:il:cd:'-es

present in -LÌrc' ÂLS ¿Lntisera. Ser'¿-i i;ir:Lr:ir are no'c j-nrrlunosuppre ssive can

s'bill- 1;j-ve tÌr:Ls piL::''c of tire llorning cuïve. It is the ¡rar'c of 'cÌre cu:¡ìves

'chat fall-s betr;ecn c'lilutions cf I:lOO and I:IOOO i:'o:: both ALS an'ci.sela

,'chir.-L ;-rrobably r.eflec'us, the effec-b of tÌre ,cru.e iinnlunosupilress; j.vc ALS-

antibod¡.' on -tire 'i;h;;¡1ss cel-1s. i'Ii'cirj-n 'ùÌrese d:Ll-utions, the localiza-tion

r¿ì'Lios appear 'co i:c rela'civel), cons'i:an'c -i'cr a given antiserun, anrJ a

plateau is :[crmed.

No:'nial rabl:it serum gave resul-'cs eimilar to those of lr'F..r'r,in and

I'litler r¿iro Í'ouncj 'i.ha'b IIRS al'c an), anä aII ciitutions Save a l-ocaliza'b:i'-cn

Ta'uio of apprc;.linately J. I for tûolise'cÌr¡nioc¡,-tes.

A l-oc¿rlj-za'cion index, definc.o as the iocalÍz.rtion ratio oL' a

girren ALS dj-vL'-dcd by-Lire localiza-tion ratio of NÌìS, l.ras de1:eriniur,'d for

c¿rcÌr oÍ' 'cllc 'ül:c ALS an'ciscra. fte loca-Liza'ciolr t:atios of 'the i\LS liirich

,,;crc usccl j.n 'i,he clc';r::¡:¡rii¡rai:i-ons'r,.'e::e -those cj:'tirincd a-L ¡l l-:l-000 c.i-L-Lr-il,ion,

:,ìriIe l,h; J-ocaIii,¡Lt-i.on ra'tr'"o o:i l'trfìS LrsecÌ r:as ?r.25. Thc 1or:al--Li:,a'tio¡i

inrlc;'l of lìì-1u.r1r r'rac l-.''l'f , i;1ri.1-e 'tira't o.i LìíllLrl¡ ras 2.(.!ì. Âcr:o:rcì.in¡'; -to
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Ì'l:l:r:-i:in anC iü.1-Iertlit r:e : esul- t-s ciì.n l;c i n-tei'pre '¿cd as be in3 1ndica'tive

o:i'a s:'-11rj--í-'.i-ca-r-rt :li;rilr-inosuppressir,'e r:ap¿rci'i;¡'cn tire pa.r'i: oi- l;o-Lh ALS.

i:i-Lsc, ¿ì üoìnj)ar:,i.¡:cn o.il -the'i:r,,o inii.lca'tcs tÌra-i;, accorcl-r-ir3 -to-i:lr: irc;itirr¡;

¿r.r;saJ.¡ tìre iìíTìr.t¡ ailtise rum is inore h-l¡;ìrlJ' irnlnunosLtppressive th¿rn 'che

.tìIl-'hy an-i: :Lsenrül ;
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ïV. Results of I'loming e;'rperiments

TARLII I

DìÌ'1'riil'illlAT:l0tl OF LOCl\l,IZ-ATI0¡l RAilll,0S FOiì Cr)I-LAB]ILLr.,,-D LYl'lPi{OC1Tr,jS

- ir,Tcur¡ai-;JD rN-vi-TRõ_]¿rH vh-nv:llc n-murrorus ol. nl,S nrvn i'ins

NOT,I: Oach count is the avera{Ie of tr'¡o separate counts.

Dilutio¡r of seruni used
'for incubation

Liver.radio-
activity ct.

Spleen radio-
actÍvity ct.

Localiza'i:ion
Ratio

iìlTiry t: I00

lìtTl-ry 1: JOO

RlThir 1:1000

Bz\2

IrBt-

L9965

(rOl

L70

3I{tg

r3. 6

6.9>

,, ''/) t

n6rny l:1oo

Ìì6Thy l:100

1ì6TÌr¡' I : l-000

R61'hy I: ll0o

R6Tiry I:2000

alroBt

69rt

3!165

t1,lr96

z)roCt

roto

-ÖLt

3905

L\92

r703

2? Cl

9.25

e. t)

iL a,;

lr. eo

N]ìS L:2

NRS L:2

809

q), r,o

éJ4

lBr)r

3. IrB

3.0r
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SERUII ÞILUTION

FÍg. 2. Graph of liver to spleen localization ratios in BALB/c nrice

inje c1-ecl r,iith Cr"!t-Iabelled th¡nnus cel-Is pr"eincubated r.rith varying

cliluticns of R6Tl-ry (-), Rl-Th:y (----), and MìS (---). ihctr poiirt

represents'l-he lileaì1 of tr':ol determinations.

'10
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V. lìc s u.L 'c s o.[ .lill.'lqr¿_c_¿À f _{_l1c¡¡g_1ol-o1;_19¡!*_s'tlrcl ie s cn /-lLS

Tile ::e sll-l--i:s cjl 'Llrc ìreina.-toi-o ;icaL ¡.;-tiiclic.s can be seeir in 'I\lll,il' II.
/

Ac c:an 1;e e e en, r'-ir ¡¡t:neraI, l-'oth '¿llc .,:j;c r::oun'{- ¿rnd 'chi= 1,,,rbc colult -r:erc

considerabl;r ¡-çot".f j-n {ìlTÌ.ry-t.rea'r:c-cì ¡iiice 'chan in NiìS-'creatcd nlj-cc.

1l'-lt cvcr, nc rlea.-bhc occLlrred in an,,,r oíi 'i:ìr,:: nlice treatecl r¡:i,tlr ALS .L¡r

antcLtn'üs r.r.p.-Lo l- lnl clu::in¡¡ the coÌlr:se cf our experimental r'rorl-,, a.irc1

thus, the ''co:lj-c cfÍ'ects of Lhe ALS r.:e re , neve rtheless, non-Ie'tita1..

Tire het:ra'co:ir¡f i-n-eosin - stai-ned tissue sec'l,ions r./el:e elcanl:'-nãcl

uncier a nticror;cope . Thc tissue r:e cticlls o:f thyrrrnses ]rad a norma.I

appcararìce in tlre ca.se,of bcth 'bìre Rllil-r;'-treatec'i ancl the NJìS-'crea'ued

tlice. No iìep]-e'i-:'-on of srnall lyra¡1,'r.oc3;tes r,¡cìs evidenced.

Upon examinaticn of 'l,he lfirlpìr ncde tissue sec'cj.ons, i'i: r¡as

f'or:nd thut'che llRS-'crea'Led nrice Ìrad li'r¡pìr nodes of a normal a.1:pea::ance.

The lymi:Ìt node-tissue sections fronl tÌre R1thy-treated rnice , on -the o'l"her

hand, shoi;ed a vel:J/ ltallçc.cl lleptction of srnall lynphocytes and ::eplace-

men't by re'ciculoiris'i:iocyl-es. T'he area of clrastic depletion of l;,rrrpirc-

cytes i.¡as -the paracortical region (:ii¡;-ure 3, a & ì;).

I'he e:.taminaticn of the spleen 1:issue sections resul,ced in

sinlil-ar fiirdings 'co 'i:hose for the lyr,rpÌr node sections. The NRS-treated

tnice had spleeus r';:Ltir a normal appearance. TTre spleens of 'che lìlTkr;'-

'rrea'ced inice shci;ed a pronounced de;:letion of smalL l,ymphocytes from

'che pe riar'ceriolar region. Reticulohistiocytes became precìoninan'c :ln

-LÌre cìe plete cì re¡;j-on.
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Sl;rl anrr e -r.;€1tG col-l-ec'Lerj frc¡t ncrmal :îeinal.e BALB/c ilr j-ce . AL rr¡qrJ .L L ¡rlu,

s.:i-ngle cel-J- suspens-il-ou r:;€rs pïellâL:eiì by -teas:'-nr,; the cel-Is a1:art r':i-t}r

ÍÌorccps, s''cra.Ín.Ln¡; i;hern th:rough a llire rncch, and, f i-nalJ-y, asp:L::a'i;i-n¡1

'i-herrr up and ilor'in 3 or )l -Limes through a neecll.e (i|ZO) and syringe. fhe

ice.Lls \.rere sì-rspendecl i-n I'Ianl;s Bal-ancecl SaI'c Solution, pH 7,lr , at !-'C.
,ì

They r,re:re their r;ashecì I tirnec l.,i'th the coJ-ci l-Ianks BSS. Cen'cri:fu¡3a'1,:Lon

lias r:a::r.Lecl out at )OO rpm at )loC -jlor t r:lj-nu'ces (unnecessarily J-on3

c:: fast cent::i:fugation r,,,âs â'voidecl tc prevent des'cruction o:fl the spleen

cells). A'co1;a-l ly'iiL¡rhocyte count iras then done and the cells r,;ere

I

suspcrrdecl in i-ii¡.nks BSS 'co a concentration of '1,-I.5 i< tO7 r:ells f r,tL.

To l nil al-iquo-ts of these cells in suspension l,rere addecl varyj-ng

quanti'ties o:f the serun (ntnry, iì6Th¡r, cr NRS), or of the serutn:fraction

('7S-n6nry or 1!S-1ì61h1'), r,¡hose effect on the cells r,:as under inves-Li¡;at:'.on.

Thus, in ef.fect, var¡ring dilutions of the sera or:flractÍons cf sera

i.rerc obtaL'-neo. Tne sc ccII suspensions rrere each incubatecl a't 37"C 'i'or:

l0 r,rinute s .

At tirc l0 ininute mark, the 'Lreated cell suspensions riere p1-aced

in an ice ba'bìr, r,rashed I time r,rith cold I'Ianlcs BSS centrifu--ing as abcve,

ancl then::esuspencìeci in cold Hanks BSS to a concen'bration of 2 x l-06

s;2leen cells f nL. To 0.5 mI (i.e. I x 106 cells) of each of 'the trc.ated

ce 11 e uspcus-Lous r,re.s added 0.1 rl¡¡ of al¡e -el./G tr¡'trid ant:Lbocl). ancì !O

l-arnbil¿r of a 2.! !,1 suspensl'-on oÍl ferr-Ì-'bin-coatecl sheep rerl'bloocl ccl-Is,
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T'Ìrc rni.;;tur:'es 1,rcre c¿tcir Lni;.:ed i.'eIl and

'iollcr.;i,i-rg clay- ''che nuilì;er of roset1:es

iir:i-nccl .['or cacir <:e]-.'l- susnension.

llor cacir sp-l-een,. i,;Ìrose cell-s

J- r,rl alj.qrÌ.J'c r.r¿ls J-c:it un'trea'l,ed. It

inculateci overni3ht at lloO. The

per l0O0 l¡nnphocy'ces lras de'Ler-

r.re ;:e i;eilrr¡ trea'{,ed r'¡ith '¿hc ser:a, a

r.¡¿ls incuÌ;atecl at 3'loC jlor .jO ;,r-i-nutes,

as I.r.Ìr:e the 'cle¿L-l,ecl cc.lls, t'rashecì, resr.rspencìeri tc the des;i-r'cd collccn-

tra.tj-on , a:lä'chen i;li;:eci l:ith hJ¡briil a.n'Libocly and Fc-coated sheep r"ed

bl-oocl r:el-is j,irthe tlorrect ¡-rropor'cions. A count of 'che nunber r:f r"osettes

pe:: 1000 )-;¡rpircc;rtes. \^¡as rna.de. It r,;as a¡1ai-nst thj-s ccunt that ali of

'che ::ose -b'Le coun'cs o:i the ,treated cell sr-rspensions, lrhí-ch ori-¡;inated

f::om the samc s;:J-ecn, lrere conparecl tc de'ce::mine the e>ctent of :lnhil;-

i'cion of :r:ose'b'Le .:lo::nl¿.tion. Th1s r.ras clone -to insure relj-al:Ie resllJ-'cs,

sj.nce the nu.i:ri;c:¡: c.fl roeet'ces pet' l0O0 J-¡nnphoc¡rtes for normal rnouse

spleene varics betr.:e-^n 2jO to J!0" aud'rl'Lrìs, using atl avera¡je of J00

:i'or cur cor:r1:ar:lso¡rs rvould have Ied 'bo considera'ble Ínaccu::acies. A

I

final control involved'chc. setting u.ir cf a sample rcithout tryb::ici an'Li*

body for eveïy sanple se'b up rrith ìr¡,þyicl an'cibocly to check for non-

specific :.'osette jlormation.

VII" Inhibi'Lion of -r_gjs ttl jq'Le!gn_!¿ ilg

1. Inhj-bi'Licn by Aì.,S r,,rhole antiser.urn

't,lasliccl s1:lecn cell suspensicns l¡cre incn¡u'r"a uith varying

clj-hitions of il1-TÌr¡¡ o.r of R(r1'hy r¡Ìrole air-L,iserunl. The cìe,,3ree of Ínhib-

iticn c.i,rose'bte fcrnla'cion r,rhi-ch resulted.iron such'{-rea'l"nleirt rias de'¿er-

ininr:d for eacLi dilt-tti.on, and 'i:hese resuf i.s r,lere -LÌren pJ-ot'ced on a :';r'aph
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to y-Lclcl inÌrÍbition curves for'uhe'ciic antisera (figure )l ). .l,s caii be

seen, a'c Ìri¡¡ir concen'ura'l,ions of ei'thel of 'cìre ALS antisera no Ínhibition

of rcset-te Ío::nlatioi-l cccLlr:re d, al1;hcu.5Ìr 'bhe dilution at r':l'Lich [ìrnrrr

i'j-rs'c Ì;e¡ian -to 3ivc. inÌlibition .\.raÍj ccirsicjerably ìrigher (Oilution ¡;rcarter

tÌran I:J-OOO) tI-ran-i:ha'c at',:hich R6Th¡' began (Oilut:-on greater L,han 1:rO).

Tire amoun'b o:f inhj.bi'cion tÌren rose rapidly'bo a peal< at dilution l:)00

for R6TÌry a¡rd I;2500 for lìlThy, after r,rhich 'uhe amount of j-nhibi-Lion

clrolrpecl vei:y slovly over an. extrernely r',,icìe íange of dilutions. Inhibition

r'¡as sti-Il eviclent at clilutions of 1:)lOrOO0 fcr both antisera. Thc loss

of inhibition cf rosette forna'cioll r,rhicir occurred bet',,ieen a J-:100 dilution

to O dilu'bion fcr lt6ÎÌry and betr';een a 1:2JOO cliluticn to O dih.rtion for

lù'flry inclicates that at high sera concen'crations there is a coreircneir'c(s)

present in the an'üisera r.rhich acts as a blocher of tflu rosette inhil:ition,

This has been rlilu'cecl out by a I:IOO ditu'cion for n6Tl'ry and by a t:2)OO

diln'Lioi: ,ior lìlT1ry. A-L dj-Iu'cions 'Lhereaf i;er inhibition can occut:.

The sample of R6Thy 'chat had been aJ:sorbecl l+ith BDB-a3Ere3ar-ted

.t
nouse [G-myeloina protein r^ras testec] a'c dilu'Lion 1:)00. Cells r.¡ere

treatecl i,;i'bh this clilution of R6Ti.ry-absorbed ancl the clegree of inhibition

i;as deternlj-ned aird compared r,¡ith tire dc'gree of inhij:itj-on obtaiired vi'ch

|he sanle clilu-Lion of R6Thy-unabsorl:ecr. Ttre degree of Ínhibi'tion r'as

-chc'same in both cases, and, therefore, r.Je are assured that the inirj-bi'cion

r¡hich r.¡e h¿Lve obser=vecl for the antisera is not the rdsul-'c of biirding

rabbit allti-;ilcr-ise [-alobulj-ns.

Norma.l liìcuse spJ-een "*ff, rre-re also treatecl vÍ-th var'¡rin3 cìilu'Lions

of NiùS ancl -bhe degree of :f-nhibi{,ion rvas cje'te:rmined to ¡riçfd an inhib-
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j-'tio¡ cur:vc'cc be rised as a con't i:o1 . It i;as jlound that a't- aII','o.ry'in3

cìilu'cions ci' t,i]ìS uo ¡lniribi'LÍcn of t.csc'ütc forülation occul'l:ed.

) Inhibi'tion i;-r-lå 
" Lq-!ì,!le " !¡s-g!-]Ú&¿

L). '/S al-onu"

Spleen ce.Lls r¡ei:e incubatecl r:i'ch var¡¡ing clil-u'tions of 75-R6'fhy,

irllich \:as Ð.'r; a concentration apprc;<ir-na'te}¡r l¡¿¡ of 75 in R6Tiry t'¡hole

antiserum. The de3ree of inÌribi'cj-on at these various dilutions ¡':as

de1-err;rj-necl ancl an inhibition curve iras plo'cted (figure 5). As can l:e

seen frcrn 'i:he cu::ve, -Lhe ntaxinrum aiîoul1'u of inhibition of roset'ce form-

a1-ion occnr.recl in undiluted 7S-lì6Thy and tl-ren dropped rapidty un'Lil i-t

reachecl the point of no inhibition. This occurred ãt a dilutioir of

t:lOO of the'¡S-R6T'hy, anci a't aII hig5her dilutions no inhibi'cion occurred.

Thus, -/S alone coul-d not reconstruc'L the inhibition cuïve obtaincd r:ith

lì6Ttry r,rhole serulr.

ii). L9å 
"I9IS.

A*c l¡ith'/S alone, an inhibition curve r,ras plotted for var¡rli1o'

cjilutions oi' 1!S-R6Ttry (figure 5). Again the maximum amount of inhib-

i'cion occurred rn'ith undilu'i;ed IlS-R6Ttry, ancl the degree of inhÍb:'-tion

feII t-o r-',ero at a t:)00 dilution. A'¿ aII subsecluent higher cìilu'Licns,

no inhibi'Lion occu:rre d. Thus, tlS alone could not *"onstruct the

inhil:ition cll-rve obtained irith .R6flry lrhole serurn.
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Scr:icc of I rlÌ ali.rluoÌ"s oi iror¡na. l ìnouse splc.en cells in suc-

re nsion r.:e;i:e se 1: ilp. Tc a sinlle a"J-r'-q¡uot i.:as aclcled a ¡rartr'.crrlsr

iìjh-rtion of '/S-R6Thy plus 'l-h¿Li: sa¡nc c-iilu'cion of J-!S-1ì6Thy. Othe:: clil--

ul,ions cil -Ljre '¿t¡o .irac'l"i-ons r'¡ere a.clrlecl -bo o''¿her a.J-ic¡r"robs, altÌrou3Ìr

the dillltj-on of 'bhe tr'io fractions r';as ah;a;'s the same for a ¡çiven

a.--l-ic1uo'1. Thus , -.or exantple , in ouc aliquot riê h¿¡.cl t:!00 '/S pJ-r-rs t: jOO

l9S, in anotirer l-:1OO'/S;olus 1:l-OO 1!S, etc. The degree of iirhj-i;:ì-'cion

at 'che var:Lot-ls reccustituted clilutionc iras cletermined. Ae can be seen

.flroLn fi3ure 5,'i:he sÌrape of the inhibÍ'cion cul:ve thus obtained dr'-cì not,

as rlas e;ipec-tecì,. e;cactly :reconstruct the crtrve ob'tained usin3 RuíThy

r:hole an'ciserurn. As the concentra'ciolr of bhe 75 plüs flS fractions

j-irc:i:eased abcve'i:hat cÍ'a I:)00 dilution, :1 .e. as ue moved in the

direction o:[ urrdiluted 75 plus -L!S, the degr"ee of inhibition ::ose

continuor.isly, reaching a maximu¡n j-n lrndiluted /S plus 1!S. This r:as

exactJ-y oppcsite ,'Lo tÌre resul-bs obtaÍned r.,j-th R6Thy r,ihole.serlln, r,ihere

'che inhj-bition cì.ro;:ped as the concentration inc::eased above tha.1, o:î a

1:)00 dilr-rtion. At d:Llutions ¿1reater. than 1:100, -i,he curve had a shape

rc'ssemblin¡5 'cirat of R6Thy r,¡ho1e serlrn. These ::esults indica'ue 'cha'i; the

cotnponent(s) lrresen'c in n6tfiy r.¡hole serurû,. r'¡hj-ch blocirecl the inhibj-'tion

of rcsette forrnation betr;een a zero oiJ-u'cion to a l:lOO dilution, is no

longer preseilb jnthe /S plus 1!S cornbined fraction"-;gu., it nus'c

har¡c''becn l'c'tnovcd i:y -L:he Se¡rha.cìð;< G 200 r;eJ- filt::ation, sugges'L:Ln3 that

the b,]-oclic:ì: cotlponcnt(s) ma;, be a smal]- nlo-ì-ecr-il-ar r,rei3ht su'[;st¡.nce .
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Se,r:'.es cf I nll alic|"rots o:f nornal rnollse spleen cells in srlspen-
ì

sir¡n r,'ere set up. To cverS' älr'-q.Lro'c r;as acldecl an amount of '/S.-Rí:Tnlr

r¡hich resul'cccl in ¡r I:)OO c'litution. Their, var¡rj-¡¡3 ar¡ounts of IlS-iì6Tn1,

r,rcre. adclec.l to each of 'chese alic¡"rcts, resul-l-ing in a series of dil-

utiorrs cf 'thc I!S. Tire rìegree of iniril:ition of rosette fornratiorl \ras

de-terrninecl:i'cr ea.ch of these aliclncts, ancì an inhÍbition curve r'ras

plot-becl (iigr-rre 6). TÌre ma:<:i-mum anrcunt of iniribition of rose''c'ce :ilorm-

ation cccur'::ed i;hen both the'/S and 1!S vere at the same dilution, i.e.

J-:)00. At dil-utions of IlS less'chan the 1:)00 dilution of the'/S,1-he

degree of inhil:i-bj-on droppecl rapiclly to zerc. At dil-utions of IlS

greater'chan-bhe I:jOO dilution of the -/S, the degrée of Ínhibi-bion

r1ro1:ped less rapiclly, giving appro;cimateJ-y half the maxj-mal inhibi'¿ion

a'c a 1:1000 dilutio¡r of the IpS.

v), _29_"t "rrl:trg ¿ifrti.*

Again se-ries of I rnl aliclno'us of normal mouse spleen cellc in

suspension T..rere set up, each containing an amount of IlS-R6Th¡i resr,rlting

in e 1:5OO dilution of the J-!S. Tiren, varying arnounts of '/S-R6fhi¡ r're-1.e

added'cc each, J'ielding a series of dilutions of the /S. The de,Sree

cÍ'inhibition at these var¡rl¡g dilu'cions of 75 r,ras deternrined, and air

inhi'bition curve r,;as 1:Iottecl (figure 6). The maximur "*ount of inhib-
-,_-_r%*,=-.*_._..

iticn of rose'c'l,e forniation a,3ain occtrred r':hen both the 75 and tìre. 1!S

i.:ere ¿rt a j-:)OO dilution. At clj.l-u'Lions of thc 75 greater than tl'ie t:)OO

dilution of 'che 1pS, the. degree of inhil:i'bion dropped::apidl¡r to zero.
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At dilu'cioÌts of 'tÌre'/S less'chairbhc l:;00 di}-iiion of the l!S,-i;Ìrc

alrlcunt o-f inirii:j-'ticn drcppe d Iee s re.picli;r, r;ivÍn3 ap,oroximately ìra1f

thc= rno.:.;il¡al iithiì;i'cÍoir ai; al l:e;O cli,ì-uticn of the /S.

J. Il ti**4_lo_q_livl1sÐjjgL Ììú Thy i :hcle s; e_ru:n

A sarn¡r1e of the Ríll'hy trhcle antiseruÌt r.ras clial3'zccì ovc.rni¡¡ir-b

against O.Ii I'f bora'te-saline buffer, pI{ B.O, and l^¡as then testecì, at

various clihi'bions, for i'cs ability to inìrj-bit rosette forrna'cion. An

inhibitioÌl clr.l:ve r'ias obtained r.¡hich nas identical to that of non-

cl:La1¡,zecl iì6Ti1y. Tlrus, it appears tha't 'che component(s) tha-i blcchecl

the inhibitiou of roseite formation in n6fny whole serutn r,ras s'1,Í11

¡tL:esent in 'che se-ïurn after clialysis. Thris, the bloclcing componen-b(s),

al'uhougÌr of a smal-I molecul-ar r.ieight, r,ras not sufficiently small to

be dÍalyzai;Ie.
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DISCUSSIO}I

Âs has ì:ceir previou.sly clescr:Lbe cl , the postulated nlechanisrns:

of ac'i:ioir c,î ltLS :i.nclude cytoto;tÍc:'"'i:;', c'ìestruction of a c::j.'uical sub-

1-rcpr-iJ-ei'cion cf small lyrrphocytes, bl:Lndfoldirr¡;, s'l"erile activation, a.nd

opsoiriza1"-Ì-oir of the l;nnpiroc¡rtes by ALS. Of these , cytoto;<:i-city hes be en

discre cli'becl c.s thc mechan:'-srn of a.ct,ion o:f ALS.. Immedia'cel;y rrpcn íu-

jc=c-tion of AIS lir'co'che aninlal -lt might occur, but, as'uhc'ALS is quÍcl'Jy

elin:-ì-nated f::om thc c¡',rcrilation, i'L i.iould vel:y soon cease to be a.Ðos-

s,i-Lle mecha:rj-stl . Rl-indfol-cling has be en s't::ongly crÍ-'uicized cn 1,he

ba.s:i.s of re.r:ul-bs sho,,';ing that the clescencia¡rts of affected tyupircicl cells

rernain unreac'i;:Lve fo.r: several gencrations (17) . Recent suppor1. for a

blindfolding rnechanism :'-s sr-rggestecl in 'che findings of Bach (22, 4)
r,rho shoued tha| ALS could inhibj-t the :ilormatÍon of the spontaneolts

:rose'cte s 'cha-t normally form betlreen ntctlse l¡näphocytes and sheep red

blood cells. T1rns, the antigen reccp'r:ors,oresent 
1n 

the surface of nor-
'--*rui 

---.--

nal ntousc lyi,rphocy-i"es are bl-oclced by ALS. This could result iir a J-css

of' their ii:ululoJ-ogical competence, There fore, a blindfolding of the

an'tigen i:ecep'uors present on inrnunolo3ically competent celIs mÍgh't be a

mechanisnt of action of ALS. It renains to be seen i¡hich one of the pos-

'¿ulated mechairi-sms, or r.;hich cornbinaticn cf them, represents the 't:cue

¡nechanism o-1 ac'cion of ALS in vivo.

In an o.'c'úenrpt to shed further li-ght on the mechanisin of act:Lon of

ALS, tire IìTCA (Pcve,:se Innture Cytoa.cìÌrerence) technique r.¡¿s emploi¡ecl.

Tne JìICA tecl'u:rJ.c¡.re:Ls nsecl to cie-lect'{-}re p::esence o.f f,-gtobulin-Iiiie

recep't ors cn'che sLrr:lace of normal i]louse J-ynphocyl:es by'i;he iîorma'bicn

roset'Les r;j-th ferritin-coa'ced shecp red blcod cells. Tl'ris occurs via

of
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'ri¡ì¡;.ç';,,,1 air-t-Lì;ocì;' ca.i:r;rin3 cne an-ti--ier::itin sitc and one an'Ll'--iltct.r.sc

X-,;tobri.i-iir s j.-tc. S:i-trce it is qc jleral-IJ¡ acceptecl 'i-h¿rt the se Y-gloÌ:i.rtin-

liiic rc=ceD'uo.rs arc in ac'i:r-r.el- fact tire a.nLi¡;en rer:e¡rtcrs of iìîrnììno1-c3icalI;,

comÞc.'uen1- cell-s, i-'ù seemed reasoiral:le tc suspeet tlnt^;$,.!1r;h-t cÐ_use

an j-nhj-l:iticn of .the leverse rosette .ioi:mation, as it did r::i--th spon-

'c¿-inL'ous rosctte fornation. l,lith 'Lhis in rnind, normal mouse spleen cclls

ticre trca-ted r'iÍ'ch ALS rihole antisera at various dilu'bions of -Lhe ALS.

It t.ras forrnit 'chat ALS did in fact b-Lccli the f,-globulin-lilçe recep'cors,

tht-rs preven'cin3 reverse roset'be foL:mation. In otlter r'iords, ALS prevented

the binc'lin¡¡ 'l-hat ncrnall¡, occurs 'betr.:een the X-Slobu1in-Iihe rece¡:tcrs ancì

the ailti-/-globulin ci'i,e of 'Lhe hybrirl an'cibody.. If r,¡e extend 'uhis, :Lt

seerns likely tha'L ALS r,:ill also prevent the binding betr'ieen these rer:-

eptcrs aircl their r:pecific antigen. Tìrus, our findings indirec'i;I¡r silp-

port Lhe hy¡tothesis tha'c ALS rnigh'c ac.b by a blindfoldÍng mechanisnr, i.e.

by o. blocliing of the antigen recep'bors of j-rununocompc.tent cells.

Itroriüal nclrse spleen cell-s vcre treated vi'ch varyin¡.'3 dilu'cions

cf R6Thy r¡irole se-r-Lùn or of RlThy r,:hole serurr't. T'he dep;ree of inhibi-tion

of reverse rose'cte forma-i;i-on at 'chese various dilutions r¡as de'cernined

and inhibi'bicir cltrvec r';ere plo'l-tecì (fi3urc )r). It ¡.:as found 'chat, :[or

bc'i:h sera¡ llc rl ¡l1j-bition cf rer¡erse rose'ute formation occurrecj in nn-

cìilutecl i\LS and in tor,i dilutions of ALS. This sugges'i:s the p::esence

cf a ccmponeni(s) in'çihole sera aJü -Lhese l-or,¡ dil-utioirs that bloclis

the inhibi'cicn of ::everse rose'Lte formation r'¡hich ncrniall-¡r occurs at

hl'-gìrer clilutj-ons cf the ALS antisera. Its effcct is qr-ric:kJ,}r ç)i]¡1fç¡1

crit. A sinj-J-ar ef:iect ljas repor-tecl ì:¡; Sor:.thr.:orth et al (20) r:tio found
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-tirat iu'-3Ìr coi.lccirtra-tions cil ALS inhj-bi'i"e cl '1,Ìre s'cir,llila'Lion of 'cìryrrr-Lcìine

incorpo-,:ation r¡h:LcÌl ncr¡lally occr.r-r:rccì at hi3her dilutions cf iìre ALS.

lf.e R6Tii;¡ irìtol-e r:c=rlul i;as cìia.I;¿ze d cve:cnì-5h'c j-n an a'L'cernp't 'cc lcnìc-\rc.

'i:Ìri.s 'b.l-oc)ier ccilpcncnt(s). i'iìrc.n "che deg::ee c:î inhibj.ti?å:,.1 
"everse

roee-ttc. :ionla.tÍoit irûs cle1:ernine d a,¿ va::ious dilutions of 'Lhe ]ì6Thy-

ci:i.alyzeci, -the i:c.sul--tairt inhil:itioll crtrve pr"ovecl to be iden'cical 'bo

-that ob'ca:'-neci r¡i-th R6T'hy-non-clialyi:ed. 'Inerefore, the bl-ocker cotn-

,/\pcnr.n't(sJ i-s c.i' a non-clialyzable nrol-ecular veight.

S'c"'ldies r.:er:e car:ried out on'i-he JS ancì IlS frac-bions of 1ì6Tiry.

'Iirese fractions veïc preparecl by passage of a portion of the iì6Îiry rthole

ser:um through a Sepìradex G 2OO colr-l;lr. The resultant /S and IlS peairs

r',ere eacir conce n'bra'Led 't o approximately 'cheir normal seïuÌn concen'cl:a-tions,

I,Iornlal nlotÌse sptreen cells riere treatecl ltith varying dil-utions of '/S

ptus Ì.!S re ccns'l-itu'i:ed in R6Ttry set:urrt propcrtions, and 'uhe cìegree of

inbibi'cioìl cf rcve::se rosette f'onila'ci-on r,¡as cletermined ancl an inirii:-

ition curve ¡rlo'cted (iigure 5). I'r, 'l,'as fowrd that 'chere \.ias no lon3er

a blociiing cf 'rhc. inhj-bi'bion r.;ith undilu'ced fS plus IpS nor r,;itir loi.r

äilutions of 75 plus I9S. In fac'u, 'Lhe nla;rimum amount of inhii:i'tion

cccur"red r';i'l-tr u:rclil-utecl '/S plus IlS. TÌrus, the blocker component(s)

can be separa'ted Íl:com '/S and tlS globulins by coJ-umn filtration.

Of in'ceres'c :Ls the sirnilarity in sì:ape betr'¡een the inhi'biticn

curve for '/S 1:Ius IlS fractions of il6Thy reconsti'butécl in se:irun prcpcrtions
/ _. ,\(iigure 5) ancl the homing curve. fcr R6lhy ('iigure Z) . Both cur.ves shori

a rapid cirop at high concentraticns, ancì 'chen a IeveIIinE cff at higirer

dil-utions. Accoriling tc l4rrtin ancl i4iller (Z:-), their Ìroniin¡3 curves
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-LirciL'-ca'i:e 'cr,:o niecÌta.irisnìs in acti-cn. Tne f ii:s'L nlechanism, occurriir; ili:

ìri¡,ir concen-bra-Licns r.;llere the curvc clroits rap:'-dIy, does no-i: cor::ela'ce

"r';:i.'l-h t'-Ì-ì vivo it,li:'u.Ìllcsuppl:ession. Tlle r;eccird nlechanism, occLrrr.ing a-t i'righer

riil-u-tions r'¡herc a pla'ceau ¡'-s .fo::nrcrl , dcc.s correla'te lith in v:Lvo

Ì.tnntunosuppression. On'l-he otirer hand, ¿l s'¿rilcin3 di.llference e)ij-¡j'cs

be'bi:een the honin3 and 'the inhil:i'Lion cul:ves. \jhile ilre hcmin,,j- cu,Tvc

falls'Lo the }e.¡el of the liIÌìS con'i:rol by a t:2000 cì-L1utr'-on, 'uìre inhib-

ition curve for 7S plus 1!S o:f iì6TÌiy rer:onstituted in sertint propor'cions

l'-ndicate 'bhe prescncc of inhibi'cion of re.¡e::se ::ose'bte forrna-Lion a'u

dj.lu'tions as irigh as I:30r000. Tnus, e:r'Lrerncly small anoun'us of ALS

seeüt to be suCiicient'l-o cause an inlrib:i.t:i-on of rcverse roset'r;e forn-

ation. I'trere 'ihe blockÍng or bl-indfoldin,g of the [-Slobulin-Iike rcc-

e¡r'cors , i.e. 'bhe ant,igen receptors c.f inimunoconpeten'L, cells, by ALS

a nlechan.r'.stir cf. ac'cion of ALS in vivo, this could explain r'ihy the e ffect.s

of ALS, rrhich is lmot':irl,o be quicìiJ.y eliuinated from 'l-he cir.cula-tL'-on,

a::e long-laLs'cin¡5. Opsonization, as mc.asul'ecl by the Ìrorning techiriqr-r.e,

on'¿he o'L,her Ìrancl , t;oul-d appeaï'¿o occul. only at clilutions of ALS less

than I:2000. Thus, riÌrÍle opsoniza'ciot: may be a rnechanisrn of ac'Lion of

ALS a-b irigÌrer conce n'crations, it is irot unlilçely tha'c another meciranism

cf ac'i"ion rnigirt beconle prevalent at higher dilutions of ALS. TÌlis

rnechailism cf action could possibly be'the blocking of the an'l"igen

::eceptors on lyrapho"r/"., i.e. a bl-indfolding phenomeíron.

At'benpts r,;ere made to re.construct the inhibition cur:ve oì:tained

r;ith 7s prus lls Tcccns'ùi'cuted in serlìrri pr.opor'cions, using either flre

75 or the tlS fraction alone. Thc curvc r';as not reconstructed (.Ci.gr-rre )).
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¡j.'ther'/S or llS al-cnc inhibi-t cnl¡,r ¡¡p tc a dilu-tion of I:100, r;ith'i:he

l;:a;'.:L--r;lLrn ¿.rrci-r.n'ú cf inilibi'cicn cccri::rin5 -r:i'r;Ìl '¿he undiluted fractÍcn. A'¿

clj-lu1,:'-cirs ¡;::cc.tc::: 'tjrc.n I:!00, nc inÌr:lì;j-ticn of i:eve rse ::ose t'ce forlaation

occLì:rr.;. Tnus, oirl¡;' ',rìrcn 'ihe '/S ancì J-!S a::c re cr:ns't-itu'ced in serr-ìÌll

p::o¡:cri:ione r-ìoes j-nhibi-i:icn occru: pas'c a J-:)OO clilution; in:i'ac'criir-

Ìribition j.s s''cilL evident at a l:J0r000 clilution using 75 ptus 19S.

This sr-rgges't s a s;nie :r¡;istic ac'Lion be'cr¡een fS and 1!S in briir--in3 a.bout

in vitro iirhiÌ:itio¡r of -.reverse roset-i:e forna'Lion.

1l;rperit:len'bs r'iere= dorre usin3 varyin3 proportions of the'/S'cc the

t9S, In one case, the fS r'ras irc'ld cons-ban''c at a I:)00 dilui:ion, uhile

'i"Ìre dilutiolr cf 1!S r;as varied. In -tire o-ther case, the IlS r,ras helcl

cons1,an'i: a.'i: a I:)00 dilu'l,ion, vhile the dÍIution o-f.'l'S r,ras varied.

fhe :results shor¡'i:Ìra'c cnly ru'ithin a ceriain extremcly ltarror'J i:ange of

propori-ions of 'che 'br"o frac'l,ions dccs iirhj-bition of reverse rosette

Í'orniation cccur'. i'Ie>tirnun inhi-bi'c-Lon occn::s i,¡i'ch serum propor'cions

cf -the'l-iro, i.e. r.¡i'l,h a 1:i00 dilution of /S plus'che same dilution

cf t9S. TÌrese i'esults lencl further sup¡:ort to a synergistic action

J:e'cr;een -/S o"nd IpS, at least in vi'i;rc

Thr-rs, the use of i:Ìte. RICA technique 'co study ALS raíses'cI.l.e

pose iì:ili-t.y 'chc.'c -the blcclciirg of tire /-globulin-1iÌ<e ,:eceptors of

irnntnnolo¡;ically ccrn;:eten'c cell-s rila;;r l;s a mechanism of ac'tion of ALS

in vi.¡o. The bloclcing of 
,such 

rece¡:tors r'¡ould L:endel these cells lr¡r-

::ec;:cirsive ,co an'cigen. Sr-rppor.tive evidence r'¡onld be forthcoming if

'uhe cìeg.rc.e of ini'r:Lbi'cicn of reverse rcse'Lte .,îo::na'l,ion r,;e:re folrnci -bo

cc::rcIa'Le ir:'-'ch j-n trj-vo ir¡u:ntìnosuppl:ession as rrreasurecl b}r ski:r hono¡raft

survive.I p::cJ-cn¡ia-bi-cn.
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