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IIJUNOLOGY -~ Inhibition of Homologous Affection
in lice by Treatment of Donors with Various Anticens,

S —e—

L paper (*) by Messrs, PANAYOTIS LIACOPOULOS and

£, BRUCE MERCHANT, presented by Mr, Bernard Halpemn,
before Group 13, Proceedings Committee of the Paris
Academy of Science, on 5§ July 1965,

CQR- Acad. Sc. 2613 1917-19’ 1965

SI@ARY

“Treatment of spleen-cell donor mice with an antigen Tives rise
to marked attenuation of the severity of the homologous affec-
tion in irradiated adult recipients, Of 211 the antigens used,
the somatic antigen of Salmonells enteritidis, a polysaccharide,
proved to be the most active,

In an earlier report, we noted that administration of heavy doses of
an antigen inhibits procduction of antibodies in r~uinea plcs, and 2lso inhia
bits development of delayed hypersensitivity to immnologicnlly divercent
anticens, when the latter are sdminlatered by injection several days after
the beginning of trestment with the first antigen (1), (2) , (3). e also
reported that the 1life-span of homologous skin grafts in animals treasted
with a non-diverzent antigen, such as heterogenous zamms globulin, is cone
siderably lengthened, (4) This inhibition of the transplant reaction was
confirmed by a 50% reduction of mortality attributable to homologous affece
tion induced in Fq hybrids, which had been given spleen cells from paren-
za} donors previcusly treated with gamma globulins extracted from rabbits

5)e

This paper reovorts the results of our study of the effect of treat-
ment of donor animals with various antigens on the homologous affaction
induced in irradiested adult mice,



Techniaue

In 211 our exveriments, the spleen cell donors were adult mice of the
C 57/B1 strain, Recipients were adult mice of the C 3 H strsin, The reci-
pient animals were given a 500-r dose of radiation, 24 hours before the cell
transplant, The donor animals had been treated for seven days before the
tr-nsolant cells were taken with one of the following antigens: hemocyanine
fron Limulus volyphemus (Hcy), blood components of sheep, or the purified
somatic antizen of Salmonella enteritidis (S.E. 211), On the seventh day
of treatment, the cells of the spleens of the donor animals were dispersed,
suspended in Hanks liquid, and counted in a hemocytometer, Varylng quantities
of spleen cells taken from treated animals as well as control animals were
intravenously injected into the irradiated recipient animals,

The recipient animals which survived the homologous affection were
subjected to skin grafts from the C 57/31 mice, 35 days after the cell
transfer,

Results

In the combination of mouse-strains we chose (with C 57/B1 donors and
C 3 H reciplients), there is a hich level of histo-incompatibility due to the
difference in Hy locus, and hence a very high mortality rate from the home-
logous affection, Thus all 55 recipients given injections of 100, 50, or
20 million spleen cells from untreated donors died within 15 days of the
cell transplants (Fizure A). 'Then the dose was lowered to 10 million cells,
four out of five of the animals survived,

larkedly different sre the mortality curves for reciplents of spleen
cells from the donors subjected to orior treatrent with different antigens.,
Fficurc 3 shows the pattern of mortality in arimals receiving, respectively,
100, 50, or 20 million spleon cells taken from donors of the C 57/B1 strain
pre-treated for seven days with 100 my/?iem of homocynnine, lNot only is
animal rmortality retarded, but a rore substantial porcenta;e of Lhe rocls
pient animals (hirher or lower according to the dose of cells injected)
finally survived,

Similar resulis were obtained in the exnerirental group where the |
c 57/31 donors were pre-treated with shoep corpuseles [hematies de iouton
(10.109 units per mouce per day for seven days, by intraneritoneal injection),
Of the recipient animals, 33% survived the homolozous affection (Figure C),

In our final experiment, the donor nnimals wero riven 30 ng/Ha for
7 days of purificd somatic antimen of 3almanella enteritidis (3.5, 211).
In this experimonte, one rroup of receipionts rot 200 million sploen colls
from Lreated donors, while those of the rocond rroup got 50 million (Fi~ure
D). 211 tho animals in the first group died, but thoy survived twico as
lonn as tho control animals, which had cotten ten times fewer cells (20,108),
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Mortality per hundred

Mortality rate in C 3 H mico exposod to 500-r radiation, and
recoeiving spleen cells from C 57/B1 mice, ¢ither normal or
pretreated with various antigens.

Donors C 57/81, recipients C 3 H, radiation dose 500-r.

* ottt , 20().106 spleen cells;
100 ” " 1"
. e ... s " "
20 " " it
- ': - ': -~ ': 0 » " "
A - control 3 B - treated with HCY, 100 mg/day
C - treated with sheep G. R. 10,109 /[day
D - treated with S,E, 211, 30 jjg/day.



imoas the group of mice given 50.106 colls, 505 of the animals clinically
survived,

In order to discover whether or not a state of tolerance towards the
ticgues of the donor anim~1ls hrd Leen induced in tho recipients surviving the
rorolosous infection, we performed skin grafts from the C 57/31 rice to both
tre survivors of the exporirmgnt and those of i{he control sroup which had
raceived injections of 10,10° cells, The four animales from the control zroup
rejected the grafts with a strong secondary recciion within four to five
cayse The 35 survivors, all of which had received cells from the splecns
of ire~ted donors, also rojected the graft, but far more slovly, It took
tnem 10 to 20 days to slough off the alien skin-graft entirely.

Zhe reeulte roporied in this proer shor that it is possibvle to chance
botha the motiera ~nd the outeoric of = ho"olo*ouq affection, by treatins the
Sonor ralvals -rith an sntizen vhich is immunologlieally cdifferent from the
crantulent antisens, This findin~ onens up sorme very interesting avenues,
Ca tho one Ha*i, ic "oulc secr Lo afford a chance to save animals exvoced to
lethnl doses of radintien, On tho other, it apnarently rinkes it vossitle
to fiiduce 2 cpecific irmune-reaction tolerance for the tissues of another
aniral in the adult animal.,

~kat we havo nroved here is that it ic vozsible to induce a de-rez of
tolerance ia adult anirnls oy injoctin~ a 1l-r-e gquantity ~f 1lymphoid cells
(6), ‘e nnve also sho'm thnt 15 is nossible to induce tolersnce by injec-
£in® a smnller nuwsber of cclls (7) into animels exporod to radiation. This
is nossible, hoever, only in the combinntion of firctencneraiion hyvrid
oflsorin~ ~s donor i h the raren? anlm~l as recinicent, o situation in
waieh horolozous affections do not develon anyvay. In all other cascs, the
cource of the discace led to Lhes deaih of the recipieat anial,

In the coursze of our c~rlicr exnerisents we showred “ho*, in a corbia
nntion tracre thore iz mild his 0-lnco’?atiulll.j, anticen treniment of the
conor comnlesely inhibits the no*olo:our afTcciion, #nd permiits noivinl es-
tPJll°ﬂ.v1. of en i.rmne=-tolerance in the recinient (8). Theco later’, re-
culis chow thr *wvlicatio* of the srme orincinle Lo a situation of vory
stroa~ binto-incomnativility will nrocuco »n auueuu~uion of Lhe soverily of
the horolosous ~flachion, 2nd -:iX1 cven save “Ho 11voﬂ of a simificant
nerceatare of “he recinients (35 out of ~ Lotrl of 117).

02 courro, 1t as not nossiblo fo induce i unn-tolcrrnce in tho
survivores, leverihelezs, such »n ~chicve.ent chould ihcoratieally be possia
tle if we csn find a wry to wake the recinieat lolerate a heavier dosc of
donor cells, It is a fact that the somatlec an'.izen of Snluonells anteri+idis
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¢id inhibit the homolozous infection to at least as hich 2 degree as did
heiroeymaine, and did it with a cdose 3,300 times smaller (30 ,u,g/day as
a~cins: 100 ,ug/o'ay). And this would seem to be 2 hopeful sisn that other
aniizens, rore powerful or better suited to the circumstances, could produce
a total inhitition of the honologous disease, and make possible the trans-
fusion of a larger quantity of ecells,

(*) Session of 28 June 1965,
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