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ABSTRACT

Ellen Diane Anderson.'
ON THE MECHANISM OF ACTION OF ANTILYMPHOCYTIC SERUM (ALS):

As studied by the Reverse Immune Cytoadherence Technique (RICA)

The Reverse Imﬁune Cytoadherence Technique is used to study the
effect of ALS in vitrd on normal mouse gpleen cells. This technique
demonstrates the presence of’X-globulin_like receptors on the surface
of é proportion of these spleen cells as indicated by the formation of
rosettes. Treatment of the sgpleen cells with ALS results in fhe in-
hibition of this rosette formation. Inhibition occurs 5ver_a wide
range of dilutions of ALS and is maximél atba certain dilution. It<
is totally lacking in undiluted ALS’and,in highly diluted ALS..

ALS serum is f;actionated“info its 7S and 19S components and
the inhibitory effect of each one, or of various combinations of the
two; ig studied. 78 or 195 alone inhibit only at high concentrations
with maximal inhivition occurring when the undiigted fraction is used.
When 7S and 195 are reconstituted in serum propQ;tipns, inhibition is
maximal with undiluted 78 pius l9S and loss of inhibi?ion occurs
-only in highly diluted samples. Varying the pfoportions in which 7S.
and 19S5 are recombined indicates®that there is a veryvnarrow range of
proportions over whichvinhibition canlpccur and that ma%imal inhibition

occurs at serum proportions. L
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LITERATURE REVIEW AND INTRODUCTION

Since the immunosuppressive nature of Antilymphocytic serum
was discovered, intensive investigations haye been carried out on ALS
in an attempt to (1) discover the mechanism of action of ALS, (2) develop
an in vitro assay system for ALS which would correlate well with its
immunosuppressive capacity in vivo, andithus facilitate the clinical

usage of ALS,.and (3) shed further light on the mechanism of the immune

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

_devise an in vitro test that measures "the activity of ALS in vivo is

L, . .
the main impediment to current progress in the investigation and use of

ALS.

The in vivo treatment of mice with ALS has been found to prevent .

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

“homograft rejection, delayed hypersensiﬁivity'reactions, and graft versus

host reactions (1, 2). This occurs with both Tirst and second set reac-
tiong and it i1s this second set‘immunosuppreésion that distinguishes'
ALS'ffom all other immunosuppressive agents so fér gtudied. It has also
teen found that ;uch treatment 1s capable of suppréssing the primary
humoral response to certain antigens although the secondary humoral res-
ponse can be depressed only slightly (l, 2). In gengral, there is much
greater efficacy at supéressing the ceilular responses, both primary
and secondary, thaﬁ the. humoral® responses. -

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

areas of the spleen, and the paracortical areas of the lymph nodes (3, L,




VS, 6). These areas become depleted of their small.iymphocytes, and

replaced by retlculohistiocytes. The depleted regions are those which

consist of the thymus-dependent pool of long-lived small lymphocytes,

and which have previously been shown to be the sites of lymphocyte

proliferation duging cell-mediated immune responses. These findings

" thus explain the atility of ALS to sﬁppress the ceilular immune responses.

The hypothesis has been made that“AiS may act firstly and selectilvely by

depleting the recirculating pool of long—livéd; small lymphocytes pre-

sent in the peripheral cilrculation, and acts on the'l&mphoid organs only

indirectly ., when they'release'lymphocytesrintgmghgéi}rculation (E, 7).

vThis would further explain why ALS so effecfively sup;;;;:::#;ééétions

" transacted by. peripheral lymphocyﬁes; i.e. the cellq}ar immune responses.
Experimental.evidence hés shown that lymphoéyte! which are |

relatively sessile will be protected, tecause ALS penéf}étes Llymphoid

6rgans poorly, if at all (4, 8, 9). Using CrSl;labelled lymphocytes,

it has Teen shown that once cells have homedvfo the lymphoid organs they

Lecome relatively‘resistant fo ALS. On the other hand; fééent evidence

indicates that ALS does not act solely on the long-li&ed, recircuiatihg-

small lymphocytes. It can also act on the short-lived, recirculating

small lymphocytes while they are present in the circulation (8, 9).

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

_the circulation, and 1s probably tﬁe result of the relative_rapidity

with which new short-lived emall lymphocytes can be préauced to replace.

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

lived small lymphocytes in the circulation may actually increase during




o - . Tt has been further found that the antigens whose humoral
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ALS treatment, suggesting that short-lived small lymphocytes are poc-
gitly being produced to offset the effect of.the depletion of the long-
lived variety.

The persistance of the recirculating pool of short-lived small‘
Lymphocytes during ALS treatment can explain the histolbgical findings
that the smali lymphocytes of the Lymph aﬂd splenic foiiicles, and of
their germinal centers, remain unaffected by ALS (b, 5, 6). These
llymphocyté; ave of fhe ghort-lived variety. It is these short-lived
emall lymphocytes which are.believed to be derived from‘the boﬁe maxrrov .
without influence by the tpyﬁus, and which are involved in the humorai
immune responses (lO). Thus:the relative inefficiency of ALS in sup—v
-pressing humoral immuﬁe responses can be‘explained (b, 11). Tt is a
résulf of the inability of the ALS to influgnce and destroy the short~
lived,vsmall lymphocytes of the lymphoid organs. This is further
évidenced by experiments in which unsensitized or sensitized cells from
lymphold organs were éreated‘with*ALS in vitro and subsequently injected
into irradiated, allogeneic hosts (11). The_resulﬁ was a aecrease in the
humoral responsiveness ofAthese irradiated hosts, as compared to hosts.

glven cells treated with NRS or untreated. Both primary and secondary

humoral responses were depressed. Thus, when ALS was able to gain

access to the lymphocytes of the lymphoid organs, immunosuppression

-

was akle to occur,

antibody responses can be depressed by in vivo administration of ALS

are those which reqpire the synergistic proliferation of btoth thymus-
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derived, antlgen-reactive lymphocytes and bone marrow-derived, antibody-
producing lymphocytes for thelr antibody production (12, 13). ALS | |
suppresses by acting primarily on the thymus-derived cells, i.e. on

the more readily depleted lymphocytes, without affecting the bone
marrow-derived celles. Thus, injection of thymus celis can restore to
normal the ability of,ALS-treated animale to respond to antigen.

A number of mecﬁanisﬁs have been postulated to explain the
activity of ALS.. The defining property of 'activity' is the power to
prolong the life of skin homograftsr One of the earliesgt postulates
descrived is that of cyfotoxicity, which states that the level of
immunosuppression by ALS is entirely depéndent on the degree of-lymghoid
depletion prqdﬁced by the ALS. Antisera capable of_prolonging skiﬁ“

homografts survival are also capakble of producing lymphopenia, after

o .
a brief course of antiserum, which is sustained for some days (1L).

A refinement of this hypotheéis suggests that the mode of action of ALS"
is by the destruction of a critical subpopulation of lymphocytes (15).
The primary action of ALS involves a rapid and drastic depletion of the

long-lived, recirculating'%ool of small lymphocytes from the circulation

- and from the lymphoid organs (1lk, 15).

v

However, it has been found that cytotoxicity titers, in vitfo,
v do not regularly correlate with the effect of ALS on grgf* survival
in vivo. Althqugh cytotoxicity appeérs to be one faéto} involved, it
is not sufficient. Althoﬁgh all active antisera are cﬁtbtoxic,vnoﬁ
all cytotoxic antisera are active (16). Cytotoxicity éiters algo in-

dicate that only at high concentrations of the ALS willl cytotoxilcity

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




falls with time, it will cease to be the predominant mechanism.

Another postulated mechanism of écﬁion of ALS is that of blind-
folding. It holde that lymphocytes tecome coated with ALS antibody,
thus rendering them,immunologically ineffective. The recognition of
antigen is pre&ented. TImmunofluorescent pr rocedures have shown that
lymphocytes exposed to ALS in vitro do bécome coated with antilbody.
However, it has also bLeen éhbwn that the descendents of affected lymph-
ocytes remain unreactive for several generations and thué tlindfolding
does not appear to te the entire story. (

A Further postulate is that ALS acts by causing a sterile act-
ivation of lymphoid cells (17). The cells undergo blast transformation
and cell division, without accompanying specific immunological perform-

ance. This hypothesis is supported by the -known ability of ALS to

stimulate lymphocytes to transformation and thymidine uptake in vitro,

However, F(ab')2 of ALS-IgG céan algo stimulateilymphocytec to transformation

and thymidine 1ncorporatlon in vitro, and it is not immunosuppressive

in vivo (18). Thus, sterile activation also ‘does not appear to be ghe

entire story..

Reccnily, it has been postulated thai ALS acts ag an opsonin (19)

|
The ALS antibody opsonlzes a proportion O.L the lymphoc;y*tes rendering

them highly susceptitle to phacocy1051° by macrophaoes of the liver.
Thoge lymnhocytes that are not opsonized are free to locallze in the
lymphoid organs. .

Numerous in wvitro a gsays have been developed in an attempt to

'Adiscover one which will correlate well with in vivo immunosuppression.

n
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The Tirst ones developed, hemagglutination, l&mphoagglutination, and
cytotoxicity titers, have all been shown to not accurately reflect
in vivo immunosuppression.

An in vitro assay has been developed that measures the stimulation
of thymidine incorporation by lymphoc&tes incutated in vitro with ALS.
It has been found that the relationship tetween dosage of ALS and
stimulation iz not a simple one. The greatest stimulation is obtained
with emall quantities of ALS and iﬁhibition of thig stimulatory effect

is obtained as ALS levels increage above and decrease'below this

" level (20). Further evidence is required, however, to show the extent

to which this stimulation will correlate with in vivo immunosuppression.

A recently developed assay measures The abylity of Cr5l-labelled

lymphoecytes treated with ALS in vitro to home to the lymphoid organs,

upon injection into normal, allogeneic host, i.e. it measures the
.opsonizing effect of ALSl(9, él). The locaiizafion ratio, i.e, the
ratio of liver to spleen uptake of"fadioactivify, at a 1:1000 dilution
of ALS igs determined. It has been found that a significaﬁt correlation
exists between in vivo skin graft prolongation and the effect of 1:1000
ALS on cell localization. The greater the immunosuppressive capacity,
the greater the shift of cells into thé liver away from the spleen.
Another in vitro assay for ALS involves the determination of.

the inhibition of spbntaneous rosette formation by lymphocytes treated
with ALS (22, 23). Cells from unimmunized mice can form rosettes when
mixed with sheep red blood célls. ATS, upon incukation with these

mouse lymphocytes, inhibits this spontaneous rogette formation. The

~exact mechanism of inhibition is unknown. However, a good correlation




exists between the rosette inhibition titer; i.e. the‘highesﬁ dilution
of ALS at which‘inhibition gtill occurs, and the effect of ALS on skin
. graft prolongation in vivo. |

By employing the Reverse Immune Cytéadherence Technique (RiCA),
the action of ALS on lymphocytes in.vitro is further studied. The
RICA technique.detecﬁs the presence of'X~globulin—like %eceptors on

. , ;
the surface of normal mouse lymphoid cells. A hybrid aﬁtibody is used
|

vhich consists of one anti-mouse Xleobulin gite and oné anti-ferritin
site. Ferritin-coated sheep red blood cells can then fofm rosettes
around lymphocytes carrying such §-globulin regeptors via this hybrid
antitody bridge. Treatment of mousé lymphoid cells with ALS results
in an inhibition of this rosette formation. The maximal dilution
‘giving an Inhitition of rosette formation is extremély high for the
ALS.tested. It iS'suggeéted that this inhibition of rosette formation
may reflect, in vitro, the true mechanism of action of ALS in vivo.
ALS may act by blocking the X-globﬁiin—like receptors ﬁhich, according
to accepted dogma, represent the antigen receptors of immunologically
‘competent cells. Thus, the cells aré rendered incompetent. This
being the case, it would algo e a feliable in vitro asséy of the

immunosuppressive capaclity of ALS antiserum.

TERT—L




MATERIALS AND METHODS

I. Immunoelectrophoresis

The method of Grabar and Burtin (24) was used. Glass slides of
diménsions 25x76 mm were coated‘with~2 ml of 0.5 % Noble agar melted
in distilled water. These were dried in an oveﬁ at 80°C for k4 ﬁours,h
Tﬁe coated slidés were then layered with 3 ml of 2.0 % Noble agar
melted in 0.025 M barbital buffey, pH 8.5; After allowing solidificatiqn
of the agar, troughs and:wells were cut as degired.. The substances to
e eléctrophoresed were added to the.wells ahd the slides placed in °
the electrophoretic apparatus and run at 14 ma with*70 to 75 volts for
three and a half hours. The slides were then removed and the troughs
filled with the appropriate antisera. They were then piaced in a moist
chamber at room temperatufe overnight to ;llow diffusion of the proteins
and formation of the.reéultant pfééipitation'lines. The slides were then
;washed in 6.§f% saline for 2k hours to remove non-precipitated pro-
teins. They were desalted with disfilled water for 8 hours and then
dried overnight at room temperature. The dried slides were stained
with amido klack (1 gm / 1000 ml godium acetate buffer) for 10 minutes
and destained using é solution of acetic acid : methanol : water‘(lSO:
750: 750 volume) for 10 minutes.

-~

IT. Ouchterlony gel diffusion

]
Slides were coated as descriked above for immunoelectrophoresis
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and were layered with 3 ml of 1.5‘% Nokle agar melted'ih 0.15 M saline.
After solidification of the agar in a moist atmosphere, wells were cut
in the agar slideg. These were then filled with thé appropriate antigen
or antibody solutions and the slides were allowed tovsit overnight at
room temperature in a moist atmosphere,.to permit diffusion of the
proteing and precipitin line formation. Washiﬁg and staining were done

as descriked for immunoelectrophoresis.

IIT, Sephadex G 200 gel filtration

The packing and running of the Sephédex G 200 columns followed
I '
the method of Pharmacia Ltd. (Montreal, Canada). The gel was aliowed to
swell in a buffer sgolution for three days at roonm témperature. Oc -
caglionally duringbfhis time, decanting of the buffer and stirring were
carried out; To pack a column, a gel-buffer mixture of 1l:1 in volume
Qas used. This was evacuatéd to remove éxcess of dissolved air, and
 the evenly dispersed mixture waS'poufed slowly.and gently down the side
of the colwnn until'the column wag filled. Care was taken to keep the
outlet at the same level éévthe top of the gel slurry (i.e. pressure
equals zero). When approximately 10 cﬁ of gel bed ﬁas gacked, and
thereafter, the outlet was lowered below the fop of theigel slurry
to maintain a pressure of one tenth of the packed ted léngth. Excess-
buffer was removed and replaced with fresh gel~buffer‘mixture beiore
the previous addition had comple?ely settled, in order to prevent the
mmmtmnofbmm%rms.ImarwecﬂmeMwaiypmMﬁ,asmmk

applicator'was applied to the top of the gel to prevent disturbing the
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Lee (26).

10

packed gel during sample addition. Equilibration was carried out for
24 hours at 10-15 cm of pressure. Blue dextran was passed through-the
column to check on the homogeneity of the packing. This was done using

a pregsure of 2-3 cm, as was the case with all subsequent samples.

IV, Mice

Tnbred BALB/c mice (female) from Jackson Laboratdries, Bar Hartor,
Maine, were used in all the experiments. CS?BL mice were used in the

transplantatioh expefimenas ag skin donors.

V. Preparation of hybrid antibody and the RICA technique

, |
The method followed for preparation of hybxid antitody and for

the RICA technique was that described by Paraskevas et al (25) and Ty

|
l
\
|

1. Hybrid antibody preparation

Antisera against mouse XGumyeloma prqtein and against horse -
spleén ferritin were“preﬁared in rabpits., The rabbit anti-mouse YG
anfibody, (aXG), was purifiéd using mouse XG—myeloma protein éggregated
with bis-diazotized benzidine (BDB). Tested ty Ouchterlony gel Qif-

fusion and by immunoelectrophoresis, it was found to react with mouse

_ XG—globulin and with Bence Jones protein. It cross-reacted with

other mouse &Cglobulins through their L chains.
The rabbit anti-ferritin antibody, (aFe), was purified Ly precip-
itation with horse spleen ferritin and subsequent dissociation. The Ouch-

terlony gel diffusion technique confirmed the anti-ferritin activity.
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The purified aFe and a)G were separately digested with pepsin
to yield F(ab')2 (58) fragments, which were isolated by gel filtration
on a Sephadex G 100 column. The two 55 fragments were mixed and re—.
duced with 2-Aminoethanethiol Hydrochloride (Matheson,-Coleman, and
Bell, Norwood, Ohio), yielding F(ab') frégments. The reducing sub-

stance was removed by passing the mixture throush a AG50 WXL cation

~exchange resin (mesh 100-200, BioRed Iabvoratories, Richmond, Calif.).

The reduced préparation ﬁés_then reoxidized Tty bubkling oxygen through
it and the dimerized F(ab')2 fragments ceparated from any F(ab') by
passage through a Sephadex‘G;lOO column.

To isolate aFe-a¥G recombinants only, the F(ab')é reoxidized
sample was aksorbed first with BDB-aggregated ferrifin and then with
BDB-aggregated mouse ¥G-myeloma protein. The préparétion contained
only aFe-aXG hybrid molecules as indicated by Ouchterlony gel dififusion
on which it precipitated with a mixture of ferritin and mouse XG~myeloma

protein, Tut not with either one alone.

2. RICA technique

Suspensions of ﬁormal spleen célls from female BALB/c mice, at
a concentration of 2 x lO6 spleen cells ﬁer ml; were' prepared in Hagks
Balanced Salt Sblution. To 0.5 ml (i.e. 1 x losspleen cells) were added
0.1 mg of aFe—aXG hybria antivody and 50 lémbda of 2.5 % ferritin-coated
sheep red blood cells tapproximately 100 sheep RBC's / spleen cell). Thig
vas mixed well and incubated overnizht at 4°C. 1In every expefimenﬁ a |

control was set up with no hybrid antitody.
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VI. Rabbit immunization and collection of ALS .

Normal mouse thymocytes were ﬁrepared for injection as followus.
Thymus cells were teased apart with forceps into Hanks BSS dnd then
gtrained through a wire mesgh. To inéure sihgle cell suspensions; the
mixture was then aspirated several times with a needle and syringe. The ‘
cell suspension was then wached three tiﬁes with Hanks BSS, centrifuging
at 500 rpm af 1°C for 10 minﬁtes. This wasvtq.insure the absence of
mouse J-globulin.

One rakbit, (RlThy)l was injectéd intramuscularly with appfox-
-imately 1 x 103 thymocytes in a volume of 1.0 ml, consisting of 0.5 ml
Hanks BSS plus 0.5 ml complete Freund's adjuvant (Difco). Five weeks
léter, and on two consecutive days; the rabbit was inje;ted intraveneougly
with approximately 2.5 x 103 thymocytes in a volume of @.O ml of Hanks
BSS. ’Oné weelk latér the ratbit was bled by:heart punctLre.

A second rabbit, (R6Thy), was injected intraveneously with
épproximately 2.5 x.lO8 thymocytes'iﬁ a volume of 1.0 ml of Hanks BSS
on two occasgions at two week:intervals. One week after the second
injection the rakbit was Eled by heart puncture.

The blood frém each rabbit waSVallowed to gtand at roo@ temper-
ature for 2 hours and fhe gera collected b&'centrifugat;on at 3000 rpm
for 15 minutes. The sera were heated to 56°¢ for 30 minutes tb destroy
comblemént, and then stored at -20°C in 5 ml aliquots: This was to avoid
repeated thawings of a single sample. The sera were checked by immuno-
electrophoresis and by'Oﬁchterlony gel diffusion for the presence éf
rabbit anti~mduse J-globulins. Nb'precipitating-antibodies were de-

tected. A portion of the R6Thy antiserum was akesorbed with BDB-aggregated

i

SRSy,
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- microscope using a hemocytometer., The Tirst dilution at which no more

ation was detectable was considered as the agglutinating titer.

l._l
(&%)

mouse XG-myeloma vrotein to further insure the atsence of binding anti-
mouse XG—globulins. =

A normal rabblt was also Eled,'and its serum similarly treatéd,

to be used ag a control.

VII., Determination of lymphoagglutinating and cytotoxic titers

of the ALS

The procedure of Martin and Miller (21) was used. A single cell

suspension of normal mouse)thymocytes was prepared (. the same as above
for immunization).. After washing, the cells_ﬁere suspended in Hanks

BSS at a concentration of approximately 25 x lOB cells / ml. Doukling
dilutions of the antiserum to be chepked, i.e. R1Thy aéd R6Thy, were
made in Hanks BSS, and:using 0.1 ml volumes, To eéch dilutipn wag added
0.1 ml of 1:10 guinea pig serum and 0.2 ml of the fhym$cyte suspension.

- |
. . P . . s
Incubation was carried out at 37 C for 60 minutes. The dilutions were

then chilled in ice. A portion of each dilution was added to trypan
tlue, in which viable cells exclude the blue dye while non-viable cells

become stained with the dye. These samples were then examined under a

than approximately 50 % of the cells became stained was consldered

i

as the cytotoxic titer, while the highest diiution at which agglutin-

'

VIII, Determination of* hemagglutination titers for ALS

A microtechnigue was employed to determine the hemagglutination




i
|
i
h
i
i
i
i
i

suspended in the same tuffer. The samples were allowed to stand at

1
titers of the antisera, RlThy and R6Thy. Capil;ary tukes were marked
at a level equivalent ﬁo a 10 lambda capacity. Doubling dilutions of
each antiserum were made in a 0.1l5 M rhosphate-saline btuffer, pH 6.&;
and using 10 lambda volumes. A portion of each dilution was added to a
microcapillary fube. At the surface of each dilution in these tubes

vas added a small amount of a 2.5 % suspension of mouse red blood cells

room temperature for 30 minutes. The tubes were then read for'agglut—
ination using a magnifying glass and the last dilution at vhich

agglutination could bLe seen wag consldered the hemagglutination titer.

IX, The Homing technique usging CrS5l-labelled mouse thymocytes

The mefhod used was that of Martin and Miller (21). Thymuses
were removed from normal mice with cafe to avoid contamination with
mouse red tlood cells. A single cell suspension was prepared in 1:100
MinimalkEssential Medium diluted in Balanced Salt Solution, and wifh
10 % célf serun which had previously beeﬁ heat inactivated. The cells
were washed one time and resuspended to é conceﬁtrafion of 2 x\‘lO8 celle.
per ml. Ten microcuries of Cr5l were added per 1 ml of cell suspension,
and incubation at 37°C for 30 minutes was éarried out. Thé cell sus?én—
sion was chilled and the cells washed 2 times with the above medium,

The Cr5l-labelled thymus cells were suspended to a concentration
of approximately 10° cells / mly; and then incubated at 37°C for 30 minutes
with various dilutions of either ALS antisefum, RlThy or R6Thy, or with
NRS. The cells were then chilled, washed once to remove excess ALS or

v
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NRS, and fesuspendéd fo a concentration of 10% cells / ml. 0.2 ml of
suspension (2 x 107 cells) was injected into each of a series of mice
intraveneously. Tour hours later the mice were sacrificed and their’
livers and -spleens removed, minced, and diluted mifh saline in counting
tubes. The amount of radiocactivity was deltermined in & Nuclear Chicago
Gamma Ray Counter. The localization ratios at the various dilutions

of ALS or RS were determined bty dividing the amount of radiocactivity

’

in the liver by that amount in the spleen (TABLE I; figure 2).

X, Skin grafting

The method followed was thatl of Billingham and Medawar (27).

On three consecutive days a series of 6 mice (BALB/Q}, for each of ‘the
three sersa tested, vere each injected'withv0.25;m§¥gﬁ RlThy, RGThy,Aor‘
. - ‘Y&m““ﬁﬁﬂm»u
NRS intraperitoneally. On the third day of injection, called day 0,

ékin was grafted from C57BL mice onto the BALB/c mice. The area .

on which the skin graft was tqvbe'placed was shaved, the.mice put to
gleep with an intraperitoneal injection of Nembutal, énd'é patch of
skin carefull& cut away from the éhaven area. Care was taken to

avoid breaking the blood vessels. A piece of CS?BL mouse skin,

which had beenvcarefully scraped free of fatty tissue and.also shaven
to remove all hair, was placed over the prepared area on a BALB/c moﬁse.
This was thén sprayed with Aeroplast Dressing (Parke:Davis, Detroit,
Michigan) to sterilize the area.and'to hold the skin graft in plaée.

Upon drying, gauze was applied and then bandages. Bandages were reapplied

ag necessary to prevent the mice from scratching at and destroying the
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transplanted skin.

On day 7 the mice were again injected intraperitoneally with
0.25 ml of the appropriate antiserum and the bandages and gauze were -
removed from the mice. The progress of the skin grafts was followed
thereafter to check for prolongation of survival in ALS-treated mice

(figure 1).

XI. Histological and hematological studies on ALS

A geries of 3 mice for each antiserum tested were each in-
jécted intraperitoneally on 3 consecutive days with ©.25 ml of either
R1lThy or NRS. Seven days after the third injection the mice were
sacrificed and thelr tlood collected for hematoiogy studies, which
included hematocrits, hemoglobins, red blood cell counts, white ©lood
cell counts, and differentials. At the same time, their spleens, thymuses,
énd lymph nodés (cervical) were collected for tissue sectioning and
histological studies. The tissues vere fixed in 3 % formalin, and
\pleces of each‘were-embedded in paraffin wax from which tiésue sections
were cut. The tissue sections were stained with hematoxylin-eosin '

and mounted (TABLE II; Figure 3).

%

XII. Preparation of 7S-JG and 19S-¥M antibody globulin fractions

from ALS
A sample of R6Thy was applied to a Sephadex G 200 column for

geparation of the ¥M from the G fraction. The ¥M vas eluted with the

void volume, and the XG in the second peak. The resuliing peaks were
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each concentrated and the KM and the XG peaks were each made up to
original serum concentrations. Care was taken to ensure that the por- s

tion of the 19S5 peak concentrated wee free of 7S globulin and vice versa,
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I. Igmphoazslutinating and cytotoxic titers of ALS

The cytotoxic titers, i.e. the Tirst dilution at which no more
v 7
than approximately 50 % of the mouse lymphocytes become stalned, were
| 1:102k for RLThy and 1:256 for R6Thy. The lymphoagglutinating titers,

i.e. the highest dilution at which agglutination of the lymphocytes can .

‘ be detected, were 1:512 for RlThy and O for RGEThy.
IT. IHemagglutination titers of ALS i

This titer, which measures the highest dilution at which agglut-
ination of mouse red blood cells can be seen, was found to be L:512
for R1Thy and 1:102L4 for R6Thy.

III, Skin graft prolongation by ALS

Results of the experiments with skin grafting cshowed a’ definite
and conslderable prolongation of graft survival in mice treated with ALS,
as compared with mice treated with NRS. In the group of 6 mice treated .
with NRS, one graft was a technical failure. Of the remaining 5, the
average time at which graft rejection occurred was day 9 (day O being the B

day on which skin graflting was performed).

.

In the group of € mice treated with R6Thy, five grafts were tech-
nically successful and, for thegde, the average time at which graft rejection
occurred wae day 30, Thus, the prolongation of graft survival upon treat-

ment with REThy was 21 days.




A1l other grafts were

3o

e

guccegsiul and, of these, the at which graft

o

doy 2k, Thus, prolongation of graft survival was 15 days

vhen mice were treated with RlThy.

Fizure 1. An example of skin grafts from C57BL mice transplanted onto
BALB/c mice, the top being an ALS-treated and the bottom an IRS-~treated
mouge. The mice were photographed on day 9 and the Tigure illustrates

ture of the gkin zrafte on the NRS~treated mice in

°

the neucrotic né

comparison Lo the normal, healthy appearance of those on the ALS-treated
&L > J £

mice, . :
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Livey to spleen localization ratios were determined for each

of the sera under investigation, and at wvarious dilutions of cach sera

(TADLE 1). jeing these ratios, curves were plotted on a graph for cach

B o,

of the zera (figure 2). According to Iartin and Miller (21), the First

/

e

part of each of the two ALS curves (R1Thy and RGThy), i.e. that part
including dilutions between 1:100 and 1:500, does not appear to be a

Alal

result of the effect of the true immunocuppressive ALS-antibody on

1.

che

()

thymus celle, but rather the result of come other antibody or antilodies
pregent in‘thelALS antiéera. sSera which are not 1mmuno;upprc gsive can
gtill zive this part of the Homing curve. It is the part of the cuvves
that falls between dilutioneg of 1:500 and L1:1000 For both AﬁS antilzera
that probably rellects the effect of the true lmmunosuppressive ALS-
antibody on the thymus cells. Within these dilutions, the localization
ratios appear to be relatively constant for a given antiserum, and a
plateau is formed.

Normal wakbit serum gave results cimilar to those of Martin and
L

Miller who found that NRS at any and all dilutiones gave a localization

‘ratio of approximately 3.5 for mouse thymocytes
A Jocalization index, defined ag the localization ratio of a
given ALS divided by the localization ratio of NRS, was determined for

cach of the two ALS antigera. The localigzation ratios of the ALS which

ver

~
0]

usced in the determinationeg “were those obttained at o 1:1000 dilution,

vhile the localization ratio of MRS used vas 3.25. The localization

-

index of RlThy wag 1,77, wvhile that of

~

RCThy was 2.69., According to



)
Caeda

Mortin and Miller these resulle can be interpreted 2g being indicative

5

of o gignificant immunosuppreseive capacity on the part of both ALS.

Algo, a comparigon of the two indicates that, according to the homing

! B . .

agsay, the REThy antiserum is more highly immunosuppressive than the

RiThy antiserum. e




? IV. Results of lHoming experiments

TARLE I

DiETERMINATION OF LOCALIZATION RATIOS TOR CrS51-LABiLLED LYMPHOCYTES
INCUBATSED IN VITRO WITH VARYING DILUTIONS OF ALS AND IRS

Dilution of serum used | Liver radlo- Spleen fadio— Localization
for incubation activity ct. activity ct. Ratio
R1Thy  1:100 ol 603 13.6
RLThy  1:500 1181 170 6.95
R1Thy  1:1000 19965 3479 5LTh
R6Thy  1:100 24081 1010 23.9
R6Thy  1:500 6971 754 9.25
R6Thy  1:1000 3L1ES 3905 8.75
R6Thy  1:1500 €hoe 1ho2 L,.35
R6Thy  1:2000 7499 1703 4,39
NRS 1:2 809 232 3,18
NRS 1:2 5159 181k 3.01

-

NOT: IHach count is the average of two separate counts.
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Tig. 2. Graph of liver to spleen localization ratios in BALB/c nice
injected with Cr5l-latelled thymus cells preincubated withvvarying
dilutione of R6Thy (——), RLTAy (~---), and NRS (—-—). [Each point

represents ‘the mean of twoldeterminations.




V. Results of histological and hematological studiecs on ALS

g of the hematological studieg can be geen in TARLE II,

m

The resul

/ .
o) e

Ag can bLe sgeen, in general, both the rbe count and the wke count were
considerably lower in RlThy-trested mice than in NRS-treated mice.
lovever, no deaths occurred in any of the mice treated with ALS in
amounts up to L ml during the coursé of our experimental work, and
thus, the toxic effecte of the ALS were, nevertheless, non-lethal.

The hematoxylin-eosin - stained tissue sections were xaminéd
under a microccope. The tissue sections of thymusee had a normal
appearance in the cage .of toth the RiThy—treated and the NRS-treated
mice. No depletion of small lymphocytes was evidenced.

Upon examination of the lymph node tissue séctions, it wase
found that the NRS-treated mice had lympnh nodes of a normal appearance,
The lymph node tisgsue sections from the RlThy-treated mice, on the other
hand, showed a Very marked éepletion of small lymphocytes and replace-
ment by reticulohistiocytes. The area of dfastic.depletion of lympho-~
cytes wag the paracortical region (figure 3,.3 & L),

The examilnation of the spléen tissue sections résulted in
gimilar findings to thoge for the Lymph node sections. - The NRS-treated
mice had spleens with a normal appearance. The spleens of the RLThy-
treated mice showed a pronounced depletion of small lymphooytes from

the periarteriolar region. Reticulohistiocytes became predominant in

the depleted region.
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TARLE I1T

HEMATOLOGICAL STUDIES ON MICE TRUATED WITH RITIY AND NRS

Viousge treated| Hemato- [Memoglobin rbe ct. . vwke ct. Lymphocytes
& serum used crit gm/lOO mli per cu mn per cu mm per cu [
R1Thy /1 k.5 15.1 7.4 x 10° 4950 1831
RLThy 2 46.0 1h. 6 7.2 x 10° 4000 1520
R1Thy i3 15,5 15.3 7.0 x 10° . €900 3105
NRS §FL L9,5 16.9 13.7 x 10° 14000 10780
RS 2 48.5 16.3 10.k x 10© 9000 - 7560
NRS i3 6.0 15.3 10.9 = 10° 13700 8220




Figure 3, a & b. Tigsue sections of lymph nodes from NRS-treated (a)

and from RlLThy-treated (b) BALB/c nice.




27

VI. Techniqgue of treatment of lymphocytes with ALS in

preparation for the RICA technique

A7

Spleeng were collected from'normal female BALB/Q mice., A
gingle cell suegpension was prepared by teasing the cells apart with
forceps, straining them through a wire mech, and, finally, aspirati;g
them up and down 3 or L times through & needle (4:20) and eyringe. The
icells were suspended in Hanks Balanced Salt Solution, pH 7.k, at L°C.
They were then wdshed 3 times with the cold Hanks BSS. Centrifusation
vas carried out at 500 vpm at 4°C Tor 8 minutes (unnecessarily long
or fast centrifugation was avoided to prevent destruction of the spleen
cells). A total lymphocyte count was then done and the cells were
suspended in Hanks BSS to a concentration of 1-1.5 %x 107 cells / ml.

To 1 ml aliquots of ‘these cells in suspension vere added varying
quantitiee of the serum (R1Thy, ROThy, or NRS), or of the serum fraction
(75-R6Thy or 19S-R6Thy), whose effect on the cells was under investigation.
Thue, in effect, varying dilutions of the sera or fractions of sera

were obtained. Thege cell suspensions were each incubéted at 37°C for

30 minutes.

At the 30 minute mark, the treated cell suspensions were placed
in an ice bath, washed 1 time with cold Hanks BSS centrifuging as akove,
and then resuspended in cold Hanks BSS to a concentration of 2 x 108
gpleen cells / ml. To 0.5 ml (i.e. 1 x lO6 cells) of each of the treated
cell suepencions was added 0.1 mg of ale -a )G hybrid antibody and 50

~ - !/ . n oo RECRK RN A
Jambda of a 2.5 % suspension of ferritin-coated sheep red blood cells.
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following day, the number of rosettes

mined for each cell sugpension.
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[®]
3

For cach spleen, whose cells were

. . -0 - - .
L ml aliquot was left untreated. It was incubated at 37 C for 30 minutes,

. . . . o \
The mixturce were cach mixed well and incubated overnisht at L C. The

1000 Llymphocytes was deter-

Leing treated with the sera, a

as were the treated cells, washed, recuspended to the desired concen-

decn )

tration , and t

1

blood cells in the correct proportions
per 1000 lymphocytes was made. It was
the rosgetlte counts of the treated cell

from the same spleen, were compared to

ition of rogette Formation. This was

done

hen mixed with hytrid antitody and TFe-coated sheep red

A count of the number of rosettes

against this count that all of

sus

pensions, which originated

determine the extent of inhib-

to insure reliable resultis,

gince the number of vogettes per 1000 lymphocytes for normal mouse

gspleens varieg between 250 to 350, and thus, using an average of 300

for our comparicsons would have led to congiderable inaccuracies, A

/

final control involved the setting up of a sample without hybrid anti-

Lody for every sample set up with hybrid antibody to check for non-

gpeciflic rosette formation.

VIL. Inhibition of rogette formation by ALS

1. Inhibition Ly ALS whole antiserum

.

Vashed spleen cell suspensions were incubated with varying

ition of rogetie formation which resulted from such treatment was deter-

dilutions of RlThy or of ROThy whole antiserum. The degree of inhilb-

mined for each dilution, and these resullts were then plotted on a ~praph
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to yield inhibition curves for the two antisera (figure 4). As can be
seen, at high concentrations of either of the ALS antisera no inhibition
of rogette Tormation occurred, although the dilution at vhich R1Thy
first besan to give inhibition was considerably higher (dilution zreater
than 1:1000) than that at vhich REThy began (dilution greater than 1:50).
The amount of inhibition then rose rapidly to a peak at dilution 1:3500
Tfor RGThy and 1:2500 for RlThy, after which the amount of inhibition
dropped very slowly over an extremely wide range of dilutions. Inhitition
vag still evident at dilutions of 1:40,000 for Loth antisera. The loss
of inhibition of rosette formation which occurred between a 1:500 dilution
to O dilution Tor Réihy and bvetween a 1:2500 dilution to O dilution for
RiThy indicateg that at high sera concentrations there is a cémponent(s)
pregent in the antisera which acts as a blocker of the rosette inhibition,
This has been diluted out ty a 1:500 dilution for Ré6Thy and by a 1:2500
dilution for RlThy. At dilutions thereafter inhibition can occur.

The gample of RO6Thy that had been absorted with BDB-aggrezated
mouse XG«myelomq protein was tested at dilution 1:500. Cells were
treated with this dilution of RGThy-aksorbed and the degree of inhibition
vas determined and compared with the degree of inhibition obtained with
the game dilution of ROThy-unaksorked. The degree of inhibition was
the came in both cases, and, therefore, we are assured that the inhibition
which we have observed for the antisera ig not the result of binding
rablbit anti-mouse bﬁglobulins.

-

Normal mouse spleen cells were also treated with varying dilutions

o

of NRS and the degree of inhibition was determined to yield an inhib-
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ition curve to Le used asg a control. ¢ wag found that at all varying

dilutions of NRS no inhibition of rosette Tormation occurred.

2. Inhibition By 75 and 198 fractions of RGThy

i). 7S alone

Spleen cells were incubated with varying dilutions of 75 -R6Thy,
vhich wag at a concentration approximately that of 7S in R6Thy whole
antiserum. The degree of inhibition at these various dilutions was
determined and an inhibition curve was plotted (figure 5). As can ke
seen from the curve, the maximum amount of inhibition of rosette form-
ation occurred in undiluted 7S-R6Thy and then dropped rapidly until it
reached the point of no inhibition. This occurred ut-a dilution of
1:500 of the 75-R6Thy, and at all higher dilutions no inhibition occurred.
Thus, 75 alone could not reconstruct the inhikition curve obtained fith

REThy whole serum,

ii). 198 alone

Ag with 7S alone, an inhibition curve was plotted for varying
dilutions of 198-R6Thy (figure 5). Again the maximum amount of inhib-
ition occurred with undiluted 19S-ROThy, and the degrée of inhibition
fell to Zerowat a 1:500 dilution. At all subsequent higher dilutions,

no inhivition occurred. Thus, 195 alone could not reconstruct the

inhikition curve obtained with sR6Thy whole serum.




iii). 7S plus 198 reconctituted in REThy serum proportions
I . S

Serics of 1 ml aliﬁuots of normal mouse spleen cellg in sus-
senzion were set up. To a gingle aliquot vas added a particular
dilution of 7S-RGThy plus that same dilution of 19S-RE6Thy. Other dil-
utions of the two fractions were added to other aliquots, although
the dilution of the two fractions was always the same for a given
aligquot. Thus, for example, in oné aliquot we had l:SQO 75 blus 1:500
195, in another 1:100 75 plus 1:100 195, etec, The degfee of inhibition
at the various reconstituted dilutions was determined. As can be seen
from figure 5, the shape of the inhibition curve thus obtained did not,
as was expected, exactly reconstruct the curve obtained using RGThy
vhole antiserum. As the concentration of the 7S plus 198 fractions
increased above that of a 1:500 dilution, 1.e, as we moved in the
direction ol undiluted 75 plus 195, the degree of inhitition rose
continuously, réaching a maximum in undiluted 7S plus 195. This was
exactly oppositelto the results obtained with ROThy whole  serum, vhere
the inhitition dropped as the concenﬁraﬁion increased atove that of a
1:500 dilution. At dilutions greater than 1:500, the curve had a shape
reggembling that of R6Thy whole serum.  These results indicate that the
component (g) present in R6Thy whole sevum, which blocked the inhilkition
of rosette formation between a zero dilution to a i:?OO dilution, is no
longer present in the 7S plus 198 combined fractions,u\gﬁgfimit mnuegt
have Peen removed by the Sephad®x G 200 gel filtration, suggesting that

the Ttlocker componcnt(s) may be a small molecular weizht substance.
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iv). 75 at 1:500 dilution plus 195 at varying dilutions

Series of 1 ml aliquots of normal mouse spleen cells in suspen-
. l _
gion were set up. To every aliquot was added an amount of 7S-R&EThy

vhich resulted in a 1:500 dilution. Then, varying amounts of 19S-R&Thy

.

were added to each of these aliquots, resulting in a series of dil-
utions of the 195. The degree of inhilbition of rogette formation was
determined for each of these aliquote, and &n'inhibitidn curve vas
plotted (figure 6). The maximum amount of inhibition df rosette form-
ation occurred vhen both the 75 and 198 were at the same dilution, i.e.
1:300. At dilutions of 195 less than the 1:500 dilution of the 7S5, the
degree of inhibition dropped rapidly to zero. At dilutions.of 195
greater than the 1:500 dilution of the 7S,'the degrée of inhibition

dropped less rapidly, giving approximately half the maximal inhibition

at a 1:1000 dilution of the 193.

v). 198 at 1:500 dilution plus 7S at varying dilutions

'

Again egerles of 1 ml aliquots of normal mouse spleen celle in
suspension were set up, each containing an amount of 19S-R6Thy resgulting
in a 1:500 dilution of the 19S8. Then, varying amounts of 7S-RGThy were
added to each,_yielding a series of dilutions of the 7S. The degree
of inhibitilon at these varying dilutions of 7S was determined, and an

inhibition curve was plotted (figure 6). The maximum amount of inhib-
amou

ition of rosette formation asaim occurred when both the 7S and the 19S
wvere at a 1:500 dilution. At dilutions of the 7S greater than the 1:500

dilution of the 195, the degree of inhibition dropped rapidly to zero.




29
)

At dilutions of the 785 less than the 1:500 dilution of the 198, the

amount of inhibition dropped less rapidly, giving approximately half

the maximal inhibition at al 1:250 dilution of the 7S.
>

3. Inhibition by dialyzed REThy vhole serum

A sample of the R6Thy whole antiserum was dialyzed overnisht
against 0.15 M borate-ctaline buffer, pH 8.0, and was then tested, at
various dilutions, for its ability to inhibitArosette formation. An
inhibition curve was obtained which was identical to that of non-
dialyzed RGThy. Thus, 1t appears that the component(s) that kblocked
the inhikition of rosette formation in R6Thy whole serum was still
present in the serun after dialysis. Thus, the blocking component(s),

although of a small molecular weight, was not sufficiently small to

e dialyzaktle.
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As has been previously described, the postulated mechanisme
of action of ALS include cytotoxicity, destruction of a critical sub-
population of small lymphocytes, blindfolding, sterile activation, and
opsonization of the lymphocytes by ALS. Of these, cytotoxicity hag kLeen
discredited ag the mechanism of action of ALS., TImmediately upon in-
Jection of ALS into the animal it might occur, but, as the ALS is quickly
eliminated from the circulation, 1t would very soon cease to Le a pos-
sikble mechanism. Blindfolding has Leen gtrongly criticized on the
Lasis of results’showing that the descendants of affected lymphoid cells
remaln unreactive for several generaﬁions (17). Regent support for a
tlindfolding mechanism is suggested in the findings of Bach (22, 23)
vho showed that ALS could inhitit the formation of the spontancous
rogettes that nbrmally form between mouse lymphocytes and sheep red

tlood cells. Thus, the antigen receptors present on the surface of nor-

T
mal mouse lymphocytes are blocked by ALS. This could result in a loss

of their immunclogical competence. Therefore, a blindfolding of the
antigen recepltors present on Immunologically competent célls might be a
mechanism of action of ALS. It remains to be seen which one of the pos-
tulated mechaniems, or which combination of them, represents the true
“mechanism of action of ALS in vivo.

I
In an attempt to shed further light on the mechanism of action of

L2
ALS, the RICA (Reverse Immune Cytoadherence) technique vas employed.
The RICA technique is used to detect the presence of Y-globulin-like

receptors on the surface of normal mouse lymphocytes by the formation of

rosettes with ferritin-coated sheep red blood cells. Thig occurs via a
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nybrid antivody carrying one anti-ferritin site and one anti-mouge

¥-clotulin gite. Since it is menerally accepted that these Y-~lobulin-
P} D + iy [

like receptors are in actual fact the antisen receptors of immunclogically

competent cellg, it seemed reasonalle to suspect that ALS might cause
an inhibition of the reverse rogette formation, as it did with épon—
taneous vosctte formatlion. With this in mind, normal mouse spleen cells
were treated with ALS whole antisera at various dilutions of the ALS.

It was found that ALS did in fact block the Y-globulin-like receptors,
thues preventing reverse rosette formation. In other words, ALS prevented
j the Tinding that normally occﬁrs betveen the X—globulin~like receptors and
the anti—Xlglobuiin gite of the hybrid antibody. If we extend this, it
seeme likely that ALS will also prevent the bindin% between these rec-

eptors and their gpecific antigen. Thus, our findings indirectly sup-
port the hypothesis that ALS might act by a Tlindfolding mechanism, i.e.
by a klocking of the antigen receptors of immunoccompetent cells,

Norinal mouse spleen celle wefe treated with varying dilutions
of R&6Thy whole serum or of RLThy wvhole gserum. The degree of inhibition
of reverse rosette formation at thesge various dilutions was determined
and inhitition curves were plotted (fisure k). It was found thaf, for

both sera, no inhibition of reverse rosette formation occurred in un-

D

diluted ALS and in low dilutions of ALS. This suggests the presence

of a component(s) in whole sera at these low dilutions that btlocks

the inhibkition of reverse rosette formation which normally occurs at
v

higher dilutions of the ALS antiesera, Its effect is guickly diluted

out. A similar effect was reported by Southworth et al (20) who found
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that high concentrations of ALS inhibited the stimulation of thymidine
incorporation which normally occurred at higher dilutions of the ALS,
The RGThy whole cerum wag dialyzed overnisht in an attempt to remove

w3

this blocker component(s). When the degree of thlngigg_ol reverse

vyogette Tormation wos determined at various dilutions of the RGThv—
Y

dialyzed, the reszultant inhibition curve pwoved to be identical to
that obtained with ROThy-non-dialyzed. Therefore, the blocker com-
ponent(s) is of a non-dialyzable molecular ueight.

Studies were carried out on the 75 and 19S5 fractions of ROThy.
These fractlons were prepared Ly passage of a portion of the REThy whole
‘serum through a Sephadex G 200 column., The resultant 7S and 198 peaks
vere each concentrated to appfoximately their norma} serum concentrations.
Normal mouse splecen cells were treated with varying dilutions of 7S
plus 195 nstituted in REThy serum proportions, and the degreec of
inhikbition of rcverse rosette formation was determined and an inhib-
ition curve plotted (figure 5). It was found that there was no longer

tlocking of the inhibition with undiluted 78 plus 195 nor with low -

dilutione of 78 plus 198. In fact, the maximum amount of inhibition
occurred with undiluted 785 plus 19S. Thue, the blocker component(c)
can be separated from 75 and 195 globulins by column filtration.

Of interest is the similarity in chape between the inhibkition
curve for 7S plus 195 fractions of R6Thy recomstitutéd in serum proportions

(figure 5) and the homing curve for RGThy (figure 2). Both curves show

3 2.

a rapid drop at high concentrations, and then a levelling off at higher

dilutions. According to Martin and Miller (21), their homing curves




indicate two mechanisms in action. The first mechaniem, occurring at
high concentrations where the curve drops rapidly, does not correlate
with in vivo immunosuppression. The secénd mechﬁnism, occurring at higher
dilutiong where a plateau is formed, does correlate with in vivo
immunoguppression. On the other hand, a striking difference existsv
between the homing and the inhibition curvesg. Vhile the homing curve
falls to the level of the NRS control by a 1:2000 dilution, the inhik-
ition curve for 7S plus 195 of R6Thy reconstituted in serum proportions
indicate the presence of inhibition of reverse rosette formation at
dilutions as high as 1:30,000. Thus, extremely small amounts of ALS
geem to be sufiicient to cause an inhibition of reversé'rosette form-
ation. Were the blocking or blindfolding of the X—g}obulinmlike rec-
eptors , i.é. the antigen receptors of lmmunocompetent cells, by ALS
a mechanism of. action of ALS in vivo, fhis could explain why the effect;
of ALS, which ig known to be quickly eliminated from the circulation,
are long-lasting. Opsonization, as neasured by the homing technique,
on the other hand, would appear to occur only at dilutions}of ALS less
than 1:2000. Thus, while opsonization may be a mechanism of action of
ALS at higher concentrations, it is not unlikely that another mechanism
of action might become prevalent at higher dilutions of ALS., This
mechaniem of action could possitly Le the blocking of the antigen
receptors on lymphocy%es, i.e. 2 blindfolding phenomenon.

Attempts were made to recongtruct the inhibition curve obtained

.

with 78 plus 195 reconstituted in serum proportions, using elther the

7S or the 198 fraction alone. The curve was not reconstructed (figure 5).




her 75 or 195 alone inhitit only up to a dilution of 1:500, with the
v £ rd >

lary
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maximum amount of Inhibition occurring with the undiluted fraction., Al
dilutions greater than 1:500, no inhibition of reverse rocette formation
occurs., Thueg, only when the 7S and 188 are reconstituted in cerun
proportions doeg inhibition occur past a 1:500 dilution; in fact,in-
hibition ig still evident at a 1:30,000 dilution using 7S plus 106S.

This suggests a synergistic action between 7S and 198 in bringing about
in vitro inhitition of reverse rosette formation.

Experiments were done using varying proportions of the 7S to the
19S. In one cage, the 78 was held constant at a 1:500 dilution, wvhile
the dilution of 198 was varied. In the other case, the 19S5 wag held
constant at a 1:500 dilution, while the dilution of.7S vas varied.

The results show that only within a certain extremely narrow range of

a

proportions of the two fractions does inhibition of reverse rosette
formation occur. Moximum inhibition occurs with serum proportions
of the two, i.e. with a 1:500 dilution of 7S plug the same dilution
of 195. These results lend further support to a synergistic action
Letween 75 and 195, at least in vitro.

Thus, the use of the RICA techhiqpe to gtudy ALS raises the
,possibility'*hac the blocking of the Xiglobulin-like receptors of
immunologically competent cells may Le a mechanism of action of ALS

in vivo. The blocking of such receptors would render these cells un-

regponsive to antigen. Supportive evidence would ke forthcoming if
«
the degree of inhibition of reverse rosette formation were Ffound to

correlate with in vivo immunosuppression as measured by skin homosraft

survivel pnrolongation.
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