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Thy=us-dependent Lymphocytes in Lymph Node and Spleen. MASAD HANAOKA ( Department of Pathology, lnst.

for Virus Research, Kyoto University )

ABSTRACT : So-called thymus-dependent lymphocytes (TDL) are distributed as a dense 8ass of szall lymzphocytes
around the postcapillary vein in the paracortical area of lymph node and in the periarteriolar region of the
white pulp of spleen. TDL almost compledtely disappeared from lymph node and spleen of amice injected with
lymphocytoais-promoting factor which was obtained from cultures of B. pertussis. This finding suggests that
TDL belong to the circulating lymphocyte. TDL were aloo alzmost completely abasent from lymph nodes and spleens
of thymectonized, X-irradiated rabbits. One to two weeks after the intraperttoneal trnnaplan:atlbn of autolo-
gous unirradiated thyzus into appendictomirzed, thymectcmized and X-trradtated rabblts, DL were found aassi-
vely around the PCV of lyoph node and {n che periarterioar region of the white pulp of spleen whithout the
recovery of the gerninal center and lymphocytes in other areas of both lyaphotd organs. In appendictomized,
X-trradiated rabbits, sometimes TDL proliferated around the PCV of lymph nodes resembling the proliferating
pattern of blast-tranasfronation of small lymphocytes stimulated in vitro by PHA, PPD, etc. 1gC, IgA, IgM, and
anti-ByG vere not contained im TDL in lymph node and spleen of rabbits {zzunized with ByGC. Proa above findings,
the role of TDL {n cell medfated lcmunity 13 discussed.
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Izmunological Functions of the Thyzus and the Bursa of Fabricfus. KOJI SATO (Department of Animal
Physiology, Nagoya University)

ABSTRACT: There are two functlonally different populations of {znunologically competent lymphoid cells;
the thymus-dependent and the bursa-dependent populations(Figure 1). The thymus~deperdent lymphoid cells
are gencrally small and responsible for cell-medfate fmmune response, such as homograft rejection and
delayed hypersensitivity. The bursa-dependent lymphoid cells, consist of geratnal centers {n the spleen,
are coaparatively larger than thogse of the thymus-dependent cells and relate to plaszacytic cells, vhich
is responsible for the production of {=munoglobultn,

Sevaral differences between these two cell populations have been reported; cell size, ribosome, enzyme
activity and response to chemical agents (Table 1). Signiffcant prolongation of homografts were observed
only in corticosterone treated chicks. However, antibody response was suppressed by cortisone and hydro-
crotisone.

Evidence of & direct relation between the thymus and the bursa of Fabrictus ts obcained by using

.

autoradlographic method. H -Thymidine in situ labelled cells emigrated from the thymus to the bursa and

or fron the bursa to the thymus (Table 2).
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Thyzus —————3 Thynus-dependent ly=phoid BYHLEM = == — — — Cell-cedfate Immunicy
{lyophocyztc calls)
Progenitor cells

Bursa of FabriciusjBursa-dependent lyaphoid Systeme— ~ = = = == Humoral Immunity
(germinal ceaters, plasmacytic cells)
Yolk sac orf{gin Central lymphotd Pertpheral lymphoid mass Function
mass

Figure 1. Dlagramatic scheze of two functicnally diiferent lymphoid systems.
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Lymphoid system cell sfze RNA En:ymel) PHAZ) Testosterone Corticosterone Cortisone
Thyzus 3.5-4.0"  lew  high reactive  +3) P -+
Bursa of Fabricius

4.0-8.0 high low none -+ + +

I)Lysolecitihine,transferase, 2)Phytohnemagglutinin, 3)Atrophy

Table 1. Comparative data of two functionary different lymphoid systea.
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BRRAxMBr+¢ 1, BEEKNT~$F ~xBbh3.
W T, R-Fy v LvTRBLEMEY, BER IV, 79779 324
1&1:?’32&\.. BRI ISFERETLE.

Chick Dese Thyzus Spleen Cecus Bursa of Bone
No. Tonsile Fabricius Marrow

Incra-Thyaic Injection of Hs-Thynidlnc

4 hours after

$25 28pC + + - + -

526 24 + + - - -
24 hours after

519 14 + - - + +
524 24 + + + + -
48 hours after

520 24 + + + + -
523 24 + + + + -
Incra-bursal Injection of Haothyaldlne

527 12pc + + - + +

+Pregence of allver grain
Table 2. Emigration of H’-Iabelled cells.
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The lymphatic system of germfree animals, YUTAKA UNO (Germfree Life Research
Laboratory, Nagoya University School of Medicine)

A germfree animal may be defined as one that has been born and raised under sterile
conditions 8o it has had no contact with bacteria and thus has never experienced any
bacterial invasion of its tissues, It is a matter of great interest to determine the
effects of such a germfree life on lymphatic tissues,

Guinea pigs of the Gifu uniform strain and rats of the Fisher strain were employed,
Both germfree and conventional animals were kept in the same environmental conditions,

The experimental results as follows,

I made a preliminary investigation on many conventional animals, ranging in deveropment
from fetus to adult, in order to discover the essential status of the lymphatic apparatus
in the nasal cavity,

In the 40-day-old conventional guinea pig, well-developed lymphatic tissue was found in
the nasal cavity, wherin not only solid secondary nodules but also centered secondary
nodules were formed, In germfree guinea pigs of the same age, similar lymphatic tissue
and occasional solid secondary nodules were found at the nasal fioor, but no clear~centered
nodules,

As result of the examination of the lymph node of germfree animals, I can say that the
lymph node in germfree aninals develop more poorly than do those in natural guinea pigs.

The thymus of the germfree rat was compared with that of the conventional rat, using
histological, histochemical, and tissue quantitation methoda, The lymphocytes in the
thymic cortex were apparently more concentrated in the conventional than in the germfree

rats, Plasma cells were present in the conventional rat, while they were lacking in the

thymus of the germfree rat,
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Homeostasis of cell-mediated immunity

p. S. Nelson (Dept. of Bacteriology, The University of Sydney)

Homeostatic mechanisms in humoral immunity are becoming to some extent understood,
For example, the production of a specific humoral antibody may be limited by a feedback
mechanism involving the antibody itself, and an overall feedback may operate to control
the levels of particular classcs of immunoglobulins., Very little is known of the ways
in which the development or expression of cell-mediated immunity (CMI) is controlled,
It is clear, however, that the lymphoid proliferation in the development of a specific
response does not continue indefinitely at a high level; nor does that induced by mitogens

in Vftro. Likewise,; classical delayed skin reactions, while sometimes violent, appear to

be self-limiting, as do other in vivo and ip vitro correlates of delayed-type hyper- '

sensitivity, such as macrophage reactions and the production of lymphokines, It is the
purpose of this paper to examine some possible mechanisma of homeostasis of CMI,

Our current experimental approach to this problem had its origin in studies of
phytohaemagglutinin (PHA) induced lymphocyte transformation in lepromatous leprosy, a
disease in which there may be a general depression of CMI, We found that, in general,
the capacity of lymphocytes to transform when cultured in normal serum was not depressed.
However, serum from Malay and Indian patients depressed the transformation of both
autologous and normal lymphocytes, while serum from lepromatous Chinese depressed the
transformation of autologous lymphocytes, Similar findings have been reported by others
with respect to antigen and/or PHA induced transformation in other discases, e.g.,
secondary syphilis, Hodgkin's disease, idiopathic steatorrhoea and cirrhosis., The
hypothesis has been formed that the factor(s) in such pathological sera represent, not
new discase-specific factorf{s) but an excessive production of factor(s) which normally
act to regulate CMI, Among the candidates for this role are: (a) ribonucleases; (b)
"immunoregulatory alpha-globulin®; (c¢) other, as yet undefined, substances, The cellular
source of homeostatic factor(s) may be lymphocytes themselves, macrophages or other cells,
CMI is under the general control of the thymus, but this appears to have an "all-or-none”
role rather than a more finely homeostatic function, Humoral antibodies may interfere
with the development or cxpression of CMI to speciflic antigens. Finally, thymus-derived
lymphocytes themselves may possess some inbuilt limitation to their proliferative capacity,
analogous to but perhaps more marked than the Hayflick limit on other cells., Some

experimental approaches to these questions will be discussed,
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The role of sensitized lymphocytes in the antibody production against the same

antigens. KIXUO NOMOTO{ Department of Bacteriology, School of Medicine Kyushu University)
ABSTRACT: C57BL mice were grafted subcutaneously with hamster lymphoma and were injected
intravenously with hamster RBC at various times after the lymphoma-grafting, and the antiboedy
production in the lymphoma grafting mice were compared with that in the non-grafted mice.

a) The lyaphoma-grafted mice showed strong cytotoxic activity against hamster lymphoma or

embryonal cultured cells in regional lymph node cells, but hemolysin-forming cell against
hamster RBC was not detected in spleen or lymph node and gamma-globulin-producing cells

were not 1ncreased in these mice. b) When hamster RBC were injected intravenously into

these lymphcoma-grafted mice 4 to 7 days after lymphoma-grafting, the increases in the
nunbers of hemolysin-forming cells and also in the diameter of hemelysin-plaques were
observed 4 days after RBC injection. The enhancing capacity to produce hemolysin was
transferred with sensitized regional lymph node cells into non-grafted mice., <¢)IgG antibody
against hamster RBC was produced in the lymphoma-grafted mice 10 to 20 times as nuch as

in non-grafted mice 7 days after RBC injection. d) The time course of conversion from

[gM to IgG production took the same course as the primary response against sheep RBC.
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Phylogenic study of leucocyte antigen (HL-A antigen), Kimiyoshi TSUJI, M.D.

Department of Radiology, Keio University School of Medicine
ABSTRACT:

There has been no report of phylogeny of leucocyte (lymphocyte) antigen.
We have investigated phylogeny of HL-A antigen which plays a major role of trans-
plantation antigen or histocompatibility antigen. Animals used were lamprey,
torteise, hen, rabbit, rat, mouse, cow and pig, Lymphocyte, occasionally leucocyte
were collected from the peripheral blood in each animal. The lynmphocyte (leucccyte)
antigen was tested by modified method of Dr. Amos, micro-lymphocytotoxicity with
identified HL-A antisera 1, 2, 3, 5, 7, 8, 9, etc., sent from NIH, HL-A antisera
were absorbed with each animal's red blood cell previously. Both absorbed and
non-absorbed antisera were used.

Results were shown in Figs 1 - 9. There were discovered HL-A ? )}, 2, 8, 9
in lamprey, no HL-A antigen in tortoise, probably negative and ? 2, 8, HL-A 1, 3, 7,
8, 9, ? in rabbit, HL-A 2 1, 2, 3, 5, 7, 8 in rat, HL-A 1, 2, 3, 5, 7, 8, 9 in mouse,
no good result obtained in cow and HL-A 1, 2, 3, 5, 7, 8, 9, 10, 12, 4a, 4b etc. in
pig. However the aboved mentioned results were presented as a preliminary data,

further study of leucocyte antigen or lymphocyte antigen will be necessary.
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EVOLUTIONAL TREE OF ANIMALS & PROSPECTIVE PHYLOGENY OF HL-A ANTIGEN

[ERIMATES]—— numan 1, 2, 3, 9, 10, 11, etc. Fig. 9
s, 7

. 7, 8, 12, 13, etec.

artioductyle | -—-— PIG HL-A L, 2, 3, 5, 7, 8, 9, 10, 12, 4a, b
-:::-\\\ COW HL-A 1, 9, ? -
rodentia MOUSE HL-A 1, 2, 3, 5, 7, 8, 9

RAT HL-A 2 1, 2, 3, 5, 7, 8,

lagomorpha RABBIT HL-A 1, 3, 7, 8, 9, ?
IHAMHALIA

aves HEN HL-A -, ? 2, 8

reptilia TORTOISE HL-A -

cycloscomi LAMPREY HL-A ? 1, 2, 8, 9
[VERTEBRATAI
PROTOZOA



HL-A ANTIGEN AND LAMPREY LEUCOCYTE ANTIGEN

NIH LEUCOCYTE ANTISERA

2-50-6-03-23-03
2-50-6-03-01-04
2-50~6-09-23-01
2-58-9-02-20-03
2-598-9-02-28-07
2-50-6-06~21-02
2-50-8-02~-19-01

Morrison
Pirquette
Storm
AbruzzoC
McCutchenM
Shayra
Jones

HL-A
1

O O N w N

Lt L2
90 50
50 10
/0
30 10
10 o
50 o
90 80

Absorved antisera not tested

L3
10
30
40
50

HL-A ANTIGEN AND TORTOISE LEUCOCYTE ANTIGEN

NIH LEUCOCYTE ANTISERA HL-A

2-50-6-03-23-03
2-50-6-03-01-04
2-50-6-09-23-01
2-58-9-02-20-03
2-58-9-02-28-07
2-50-6-06-21-02
2-50-8-02-19-01

Morrison 1
Pirquette 2
Storm 3
Abruzzo C S
McCutchenM ?
Shayra 9
Jones 9

( ): Absorbed antisera

Tl T2 T3
¢ (0) o0t0) 0(o}
10(10) 10(0} 0(0}
0 (0) 0(0) 0(0)
o (0) 0(0) 0(0}
0 (0) o0¢(0) 0(0)
0 (0) 2(0) 0(0)
0 (0) 80(0}) 70(0)

HL-A ANTIGEN AND HEN LYMPHOCYTE ANTIGEN

NIH LEUCOCYTE ANTISERA

2-50-6-03-23-03
2-50-6-03-01-04
2-50-6-09-23-01
2-58-9-02-20-03
2-58-9-02-28-07
2-50-6-06-21-02
2-50-8-02-19-01

Morrison
Pirquette
Storm
Abruzzo C
McCutchenM
Shayra
Jones

HL-A

1 20(50)
2 50(80)
3 30(55)
5 30(75)
7 40(45)
8 30(50)
9

( ): Absorbed antisera

f{1-3: Lymphocyte, H4,5:

H1

Leucocyte

HL-A ANTIGEN AND RABBIT LYMPHOCYTE ANTIGEN

NIH LEUCOCYTE ANTISERA HL-A Rl

2-50-6-03-23-03
2-50-6-03-01-04
2-50-6-09-23-01
2-58-9-02-20-03
2-58-9-02-28-07
2-50-6-06-21~02
2-50-8-02-19-01

Morrison 1 S0 (0}
Pirquette 2 10 (o)
Storm 3 10 (0)
Abruzzo C S 0 (0)
McCutchenM 7 30(20)
Shayra 8 40 (0)
Jones 9 50(10)

(

Absorbed antisera

R2

50 (0)
10 (0)
50 (0)
0 (0)
0 (0)
30(20)
40 (0)

R}
$0(50)
40 (0)
50(10)
10(10)

0 (M
50(30)
50 (40)

— 16 _—

H2

20(50)
45(60)
30(50}
30(70)
45 (50)
30(30)

R4
10
30
10

20

ig. 1
L4 LS
50 0
90 70
10 60
0 30
20 70
90 50
60 60
Fig, 2
T4 T5 T6 T7
0(10) 0(30) 0 (0) o¢(10)
0(10) [ ] 10 (0) 0(10)
0(10} 010 20(10) 0(10)
0(20) o o 0(l0) o o
0o 2 o o 0(10) o o
10 10 0o o0 10 (0 o o0
10 2 [}
Fig. 3
H3 H4 HS
30(50) 20 25
$0(s50) 30 20
35(50) 15 40
20(20) 25 5
40(40) 40 30
60(60) S0 20
Fig. 4
RS Ré R?
(0) 40(10} ?2(10) 100(10)
{0) 30 (0) 50{10) 100(20)
(0) 20 () 2(40) 60(10)
(0} 30 (0) 60(20) 80(20)
(0)  50{20) 40(30) 100(30)
(0) 40(30) 80(40) 100(10)
(0) 60(10) 40(10) 80(40)

RS
50(30)
80 (20)

100 (30)
100 (20)
100(10)
80(10)
100(20)
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2-50-6-03-23-03
2-50-6-03-01-04
2-50-6-09-23-01
2-58-9-02-20-03
2-58-9-02-28-07
2-50-6-06-21-02
2-50-8-02-19-01

HL-A ANTIGEN AND MOUSE LYMPHOCYTE ANTIGEN

2-50-6-09-23-01 Storm

2-50-6~06-21-02 Shayra
2-50-8-02~19-01 Jones

NIH LEUCOCYTE ANTISERA HL-A M1l M2 M3 M4
Morrison 1  80(50) 50(40) 50(40) B80(80)
Pirguette 2  100(30) 60(30) 100(30) BO(40)
storm 3 80(10) 60(20) B80(40) 80(S0)
Abruzzo € S 100(30) 50(30) 50(50) 1006(30)
McCutchenM 7  60(50) 50(40) 100(20) 70(30)
shayra 8  B80(B0) 100(40) 80{40) 80(80)
Jones 9 100 (?) 80 ? 90(50) B80(S0)
( ): Absorbed antisera

HL-A ANTIGEN AND COW LEUCOCYTE ANTITEN
NIH LEUCOCYTE ANTISERA  HL-A c1 c2 c3
2-50-6~03-23-03 Morrison 1 30(10) 20(10) 30(40)
2-50-6-03-01-04 Pirquette 2 20(20) 10(10) 20(40)
3 40(10) 10(10) 10(50)
2-58-9-02-20-03 Abruzzo C 5 10 (0) S(20) 20(40)
2~58-9-02-28~07 McCutchenM 7 10 (0) 10(10) 20(20)
B8 10(10) 10(10) 10(30)
9 40(20) 50(40) 10(40)

(

):

Absorbed antisera

— 18

M5
100 {0)
80(20)
100(30)
100(50)
80(80)
100 (2)
100 (?)

Cc4
80(40)
80(20)
40(20)
20(10)
10(10)
10(10)
10 ?

Fig. 6

M6

M7 M8

S0(30) 100{10) 100(50)
100(20) 100(40) 100(50)
80(30) 100(30) 100(§0)
50(20) 100(50) 50(50)
50(40) 100(40) 100(20)
100(30) 100(iee) 100(40)
100(50) 100 (?) 100(40)

Fig, 7

cs

80(10)
80(10)
10(10)
10(10)
20(10)

0(10)
20(20)

cé
30(20)
40(10)
10(20)
10(10)
10(10)
20(20)
10(20)



SURFACE IMMUNOGLOBULIN-MOIETIES ON LYMPHOID CELLS
Eva Klein
Institute for Tumour Biology, Karolinska Institute Stockholm, Sweden.

Visble cells isolated from several Burkitt lymphomas and other lymphoid malignancies were shown to react with fluorescein
labelled anti-immunoglobulin sera.  The evidence that most of the immunoglobulin is localized on the cell surface is provided
by the fluorcscence staning pattern of fixed cells. as only the periphery of cells reacted. In all the cases encountered the
cells reacted with antibodies specific for the heavy chain of 1gM () and x light polypeptide chain. In the presence of
complement, these antibodies were cytotoxic.  Cells from such Burkint lymphomas which have been kept in culture for more
than a year have maintained the g and x structures, proving that these are synthesized by the cells. The ultrastructure.of
the cells was basically similar to that of lymphoblasts.

When 2 number of lymphoid malignancies were surveyed it was observed that the strength of reactivity with anti-immunoglobulin
sera vanied among different patients.  As these cells may be regarded as a malignant clonal outgrowth of immunoglobulin
carrying normal lymphocytes maintaining their product of differentiation, they provide a good tool for studies on the

properties of the immunocglobulin moiety itsell and its relation o the cell membrane.

An attempt was niade (o estimate the amount of cell membrane bound immunoglobulin-structures with special reference to
o cell populations, T.P. chronic lymphocytic leukaemia cells obtained directly from the patient and a culture line Daudi
established from a Burkitt lymphoma. The methods used were:

1. Direct quantitation of the bound fluorescein-labelled antibody
3. Quantilative absorption of antisera, and assay of residual activity, by passive haemagglutination, by cytolysis or by estimation

of the staining intensuty of IgM carrying cells .

It was shown that 10° viable or frozen T.P and Daudi cells scem to have an amount of g moieties equivalent to the g chains
of approximately 25 ug IgM.

Studies on the T.P. cells indicated that the immunoglobulin structures were liberated from the surface membranes by home-
genization. The size of these siructures was determined by sucrose densily gradient ultracenirifugation and gel filtration on
Sephadex G-200. and indicsted that the imnunoglobulin is present as 7-S subunits. Accordingly the approximate aumber of
molecules per cell is about 80,0C0. Estimation of the distances between the molecules is probably less ‘meaningfull as
immunofluotescenice showed that they are uncvenly distributed on the cell surface.

Fluorescein conjugated anti-immunoglobulin antibodies were also found o bind to the surface of a fraction of viable rabbit,
mouse and human cells from various organs. The types of cells have as yet not been determined but their appearance are
compatible with lymphoid cells.

If the fact that only u and x specificities were demonstrated by the immunofluotescence on the cells derived from lymphoid
malignancies reflects properties of normal lymphoid cells it may ndicate that cells with other immunoglobulin classes if
present, have a lower concentration of the immunoglobulin.

From the information available on the relationship of the immunoglobulin classes to antigens this fact might be explained in
the following way: it is known that large molecules with many identical antigenic determinats provoke the production of
IgM-antibodies more easily than small molecules. The converse is to some extent true for the production of 1gG-antibodies.
Morcover, IgG-molccules have been shown to have a higher affinity for antigenic determinants than [gM-molecules. IgM-
molecules have ten, 1gG-molecules have two combining sites. One may consider cells with immunoglobulin-structures on their
surface as giant antibodies. For the binding of antigens to the cell, the concentration and density of combining -sites, and
their affinity for the antigen are important factors. In order to explain how cells producing IgM compete efficiently with
1gG-producing cells for large antigen molecules, it has been assumed that the 18G- and IgM-teceptors resemble 1gG- and IgM-
molecules in serum.  The distance between several IgM-combining sites should then be comparatively smaller than the distance
between a similar ber of IgG-combining sites.

By visual observations it was noticed that the antensity of staining of the Daudi culiure cells by the conjugated anti IgM
serum varied somewhat on dilferent occasions The amount of 1gM was therefore quantitated daily after seeding a culture
at 10* ml density

The results are given in Fig. | and demonstrate that during the growth period fluctuations were found to occur, which is
reNected also in the sensitivity of the cells to the cytotoxic effect of anti IgM serum.

Hybrid oelis between the IgM positive Daudy cells with 3 mouse fibroblast (L cellh did not maintain the production of the

immuncglobulin.  The hybeid character of the cells was checked by the presence of human and mouse chromosomes and
the isoantizens derived from both specics
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Runting syndrome of the rat tnfectod with Priend virus. NORITOSHI TAKEICHI., NOBORU KUZUMAKI and

HIROSHI KOBAYASHI. (Cancer lmstitute, Hokkaido University School of Medicine, Sapporo )

ABSTRACT : We have noticed the sccurrence of the runting oyndrome of the rat during the 4 - Sth weeks after
the Priend virus injection at birth. In this paper, we will described the experiments regarding the zecha-

nisa of the runting syndrome. Incidence of the runting syndrome depends on the t of tho Friend virus

inoculated. Although the incidence of the runting syndrome in the rats {njected with a large azount of the
Friend vitus(loa'o- 105'°uxnso/nn:) 13 approximately 10 per cent, the incidence of the runting syndrome in
the rats injected with a s=all amount of the Friend vlrus(lol'oulbsolnat) 18 approximately 70 Z, vhich is the
highest percentage among various expericental groups (Table 1). Incidence of the runting syndrome is also
tnfluenced by the time of the Friend virus {noculation, A high incidence of the runting syndrome was also
observed in the rats lhjected with o large amount of the Priend virus, if the virus vas injected at 4 - 5
days after birth. Symptozs i{n these runting rats are a Joss of the body weight, diarrhea, ruffled hair,
anenia and a wasting of the body at the late stage resulting {n death. The characteristic pathological
findings of the runted onimals are an atrophy of the thymus and an enlargement of the spleen. Prooinent
destruction and disappearance of small lymphocytes was observed in most parts of the thymus(Pig. 2).

There are many cases having lymph-follicles replaced by the proliferating reticulum cells in the spleen.

The sechanism of the runting syndrome seens to be related to sose logical ph . b the

developoent of the runting syndrome s inhibited by X-irradiation(Table 2). Imzunofluorescence studies
{adicate that the Friend virus antigen and Friend virus-apecific membrane antigen are the highest at the 20th
day after the inoculation which was followed by a lowering of the incidence at a later stage(Text-Fig. 1).
Cytotoxic test indicates that the Friend virus-specific cytotoxic antibody is the highest at the 21st day
after the inoculation{Text-Fig. 2). From the above reoults, the develogdent of the runting syndrome in the
rats injected with a certain amount of the Friend virus at a certain number of days after birth cay be
account for by the immunological reaction of the normal immune competent cells not infected with Friend
virug, with the imoune competent cells acquiring Friend virug-specific membrane antigen on the cell surfoce

, which may be recognized as foreign by the host.
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Cell-mediated Immunity in Adenovirus Infection. CHUYA HAMADA, SETSUKO NAKAJIMA and HISAO UETAKE (Insticute

for Virus Research, Kyoto University)

ABSTRACT : The cell-sediated izsunity has been suggested against virug infections frem both clinical and ex-
perizental standpoints, but no adequate explanation hao begn proposed on 1ts mechanisa except our hypothesis,
according to which on the surface of virus-infected cells therc way appear antigenic change(s), which is im-
zunologically recognized and responded as foreign by the cellular mechaniam similar to transplantation icou-
nity. This i{a based on the following findings: Rapid appearance of atructural changes on the surface of
conversion phage-infected cclls, appearance of virus specific changes at the budding site of scme animal
virus-infected cells, and appearance of virus specific TSTA in virus-induced tumor cells.

To test our hypothesis we have examined the appearance of new antigen(s) on caells cytocidally or
abortively infected with human or mouse adenovirus, and the cellular immunity induced by the antigen(s) in
¥ivo or in vitro.

Human adenoviruses cause cytocidal or abortive infection in human or hamster cells, respectively.
Virus oultiplication was interrupted by the addition of FUdR. The results showed that both human and hamster
cells infected with human adenovirus are capable of preventing tumor development in hamsters, which were in-
oculated with tumor-inducing dosis of adenovirus type 12 on the day of birth, when they were administered as
{zmmunogen on day 15 postinfectf{on.

then CIH couse fibroblagsts were infected with mouse adenovirus at high moi, 80~902 of cells be-
came to show viral antigens in thelr nuclei by {mounofluorescence ataining. But when the infected cells
ware cultured in contact with fgmune cells, which were harvested frem spleens of mouse adenovirus immune
aice, the development of the viral antigen was reduced {n frequency to 1/4 of non-izahne cell-treated con~
trol and the cells were xflled eventually. Neither the hczogenates of the i{mtune cells nor couse adenovirus
temune sera showed similar effect. The cell damaging by the icmune ccllo was alse observed in the presence

of PUdR. Protective effect of immune cells was also demonstrated inm vivo by adoptive immunity test.
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Effect of Antilymphocyte Serum on Reovirus Infection of Mice.
SHIAOH IDA and YORIO HINUMA (Department of Microbiology, Tohoku University

School of Dentistry)

Reovirus infection has been known to cause an aoute, sometimes fatal disease in new-born
mice, but not in older mice. Appearance and disappearance of acute symptoms in the viral
infection may be greatly influenced by an age-dependent defense-mechanisa of the host,
This host defense-mechanism includes cellular and humoral immune-responses, production of
interferon or other physiological factors.

This tipe,we studied on a disease-evoking effect of antilymphocyte serum on the reovirus

type 3 infection of mice and discussed the significance of cellular immune-mechanism in the

viral infection.

Materials and Methods.

1) Mice: The dd strain of inbred albino mice was used.

2) virus strain: Dearing strain (Sabin) of reovirus type 3 was propagated in L cells
maintaining in YLE medium supplemented with 2% equine serum. The virus was harvested by
consecutive freezing and thawing method. Then this virus fluidwas centrifuged at 2,000
rpm for 15 minutes and supernates stored at -20°C until use.

3) virus inoculaticn to the mice: 0.04 ml of the virusfluid (about 104 TCDgp), correspond-
ing to about 100 LDg5o 2gainst 2-day-old mice, was inoculated to 7 and B-day-old mice
subcutaneously.

4) Titration of serum antibody: Antibody of reovizus type 3 in sera of the mice were
titrated by an indirect immunofluorescence.

5) ALS: Preparation of ALS was principally followed to the procedure described by Levey
and Medawar. Rabbits were injected intravencusly with approximately 108 lymphocytes
collected from thymuses of 4-week-old dd mice 4 times every other week. The rabbits were

bled one week after the last injection. The antisera were pooled and absorbed with the

mouse erythrocytes until complete removal of the hemolytic activity, After the absorption,

the serum was inactivated at 56°C for 30 minutes, passed through Millipore membrane and

then stored at -20°C.
6) Acministration of the ALS: About 0.02 ml of ALS per gram of mouse body weight was

injected into peritoneal cavity 4 hours before the virus inoculation.

_— 27 -



Results

1. Age-depandaency of the manifestations of acute disease in reovirus infected mice. The
morbidity and the mortality of the reovirus infected mice were first examined in connection
with their ages. The clinical features of the acute disease observed in the present

studies were principally similar to the description of the previous reports. The results

of a typical series of experiments are summarized as follows: manifestations of the acute
symptoms wern evident all 2 to 5-day-old mice. The mortality was very high in the 2 and
3-day-old mice but low in the 4 and 5-day-old mice. The acute disease was observed in
only a portion of 6-day-old mice inoculated with the virus and this age group also showed
very low mortality. None of the acute symptoms appeared in the 7-day-old mice during 4
weeks' observation.

2, Bffect of treatment with ALS on the 7 and 8-day-old mice infected with the wvirus,

Based on the preceding findings, the effect of ALS was studied on the reovirus infection

of mice. They were treated with ALS 4 hours before the virus inoculation. The morbidity
and the mortality of the ALS-treated infected mice was directly compared with that of the
ALS-non treated infected mice. 1In parallel to this, a possible toxic effect of ALS on
normal mice was tested. A summary of the results is as follows: All of the mice infected
but not treated with ALS did not show any sign of the acute disease. None of the toxic
effect of ALS was observed on animals except being found lymphopenia. The typical acute

disease due to reovirus infection was manifested in all mice treated with ALS before virus

inoculation. The symptoms appeared in the mice of this group were comparable to those
observed in the younger mice infected with the virus,but not treated with ALS,

3. Humoral antibody-response in the infection of mice treated with or non-troated with
ALS, It wag of interest to see whether the treatment of mice with ALS causes the change
in humoral antibody response against the infection of reovirus.

The antibody titers of sera from mice were examined in 3 groups. Apparent healthy amice
aged 6 weeks gave no detectable antibody to reovirus type 3. On the 4th wecek after the
infection to 2-.week-cld mice, the high titer of antibody was observed in all of the mice
examined, This results may indicate that the reovirus infection was established in these
mice which did not show any acute illness. In the next place, all of the mice pretreated
with ALS before the virus inoculation showed a development of the high titer of antibody.
This indicates that the production of humoral antibody examined on the 4th week after the
virus infection was not suppressed by this procedure using ALS before the virus inocu-

lation,



Discussion

The present studies clearly indicated the effectiveness of ALS in the increment to
host's susceptibility and in the potenciation of pathologic conaequences by reovirus type
3 infection. That is, on above 7 days the mice did not manifest the acute diseage by the
virus infection, but it became to be apparent by pretreatment with ALS. It may be

emphasized that a single injection of a small dose of ALS was able to induce this effect
with virtually 100% efficiency. The effectiveness of ALS in suppressing cellular immune-
response has been shown in many viral infections, such as vaccinia, herpes simplex, yellow
faver, lynmphocytic choriomeningitis, murine leukemias, adenovirus type 12, polyoma, although
the mechanism of action of ALS was not fully resolved. Morcover, the marked amplification
of reovirus infection by ALS may be similarly explained to a consequence followed by
suppression of the cellular immunity. If this is the case, following considerations may

be not worthless, First, different susceptibility to reovirus infection at different ages

of mice in the aspect of appearance of acute disease seems to indicate the difference
between the maturation of cell-modiated immune mechanism in young infant mice and that in
older mice. The 5-day or younger mice in the present studies may be in immature state for

the induction of such cell-mediated immunity, but the 7-day or older mice are possibly in

mature state in this sense. Secondly, at least a part of mechanisms of both the
inapparent infection in older mice and recovery from the acute illness in younger mice,
in the case of reovirus infection, can be explained by the action of the cellular imnune -
mechanism. Previous data have indicated that the productions of hucoral antibody and or
interferon in vaccinia infection are not suppraessed by ALS. In the present study, a
suppression of humoral antibody to reovirus infection by ALS was not evident, although an
assay of interferon was not done. Taken together, it may be assumed that the cellular

immune-mechanism may play an important role on the recovery from or the prevention of
ceovirus infection in vivo. However, direct evidences of the cellular immunity expected
in this infection must be examined by further studies, especially by aid of im vitro

experizmental procedures. Studies in this line are under progress.



INFLUENCE OF ALS ON THE ANTIGEN-REACTIVITY OF BONE-MARROW
CELL ( GUINEA FIG )

Yoshio Ara!, Tadashl Tsuzil, Yoshihikc Norose and Yoichl
Ichikawa

Dept of Microtioclegy & Immunology, Hippon Medical School

Recent evidence suggested the bcne marrow ccnstitutes a major souce of stem cell
for humoral antibody formation, The function of the bone marrow in the immune responce
has been analyzed by cell transfer system in vivo and cell culture system in vitro.
On the other hand, several investigations have demonstrated that hypersensitlvity to sta-
phylccoccal infectlon. In gulnea pigs, the susceptibility cof this hypersensitivity was
transfered by lymphold cells from hyperimmunized animals. The cell wall cf most of S.
aureus strains contains a protein which precipitates in agar with normal human globulin
and with sera from guilnea pigs. There are two major groups scmatic antigens in staphy-
lococci, protein A and ribitol telcholc acid. Protein antigen A has a property te bind
Fe-fragment of ¥-globulin, Also, proteir¥released histamine from leukocyte, but tel-
choic acid or teicholc acid-muccpeptide complex did not.
The purpose of this investigaticn was an observaticn against the influence of ALS cn the
antigenicity of staphylococcal protein A and the induction of delayed hypersensitivity in
vitro, We used partially purified protein A as antigen from Cowan I, and 405 strain
which checked the blological chqé&ter~preeise1y before. The influence of ALS was exam-
ined on the guinea pigs ileum in vitro, and skin reaction in vivo. The cultured bone-
marrow cell from which collected immunized gulnea pigs, were emplcyed tc observe the
arfection of ALS in a delayed type hypersensitivity induced bty protein A. The reacte
ivity of the cells were estimated by the methods cf the measurment of LDH activity in
cells and of histamine or serotonin release from cells.

Materials and methods :
Animals ;

Gulnea pig ( Hartley ) of btoth sexes weighing 200-300g used. Ratdbits ( New Zea-
land White ) of male weighing 2-3 kg were used.

EFreparation of staphylccoccal crude and partlally purifled protein A @

Heat extraction was performed as described by Jensen ( 1655 ), in I/I5 M phosphate
buffer, pH 5.9 in bolling water for 60 min, fcllowed cooling to 4 C. The supernatant
was adjusted teo pH 3.0 with 0.1 N HC1 and preciptates was ccllected by centrifugatlion,
at 8,000 x g, for 23 min, and dissolved in phesphate tuffer pH $.9. Ethancl added te
the solution at 2 final concentration of 2.0 ¥ in sclutlicn and the resultant precipitate
was ccllected, After the precipitate dissclved In phosphate buffer, the final sclution
was dlalyzed against distilled water at 4 C ovrnight, and stocked samples as the crude
protein A by lycphilization. The lyophilized macterial was gel filltrated by a cclumn
cf Sephadex G-I00, the fracticnates were equibrated and eluted with 0.I M NHyHCOj3.

The e.utants were pccled and concentrated by ultrafiltraticn employing sellodlicn taszs
{ Sartcrius Membranfilter, He. 13203 ).

ALS

Preparation ;
Rabbits were immunized with 200-50C millicn gulrnea gigs thymus or peripheral whlte

cell injected with cemplete adfuvant intramuscularily, cnce a weer o

The rabtlts were Sled 7-10 days after the final Inject!

r 3 or 4 weeks.
cn. The indlvidual sera were
pocled, and the pocled serum was absorbed wieh rormal guines ¢!z REC and RBEC-stroma.

b rez

The haemagglutinatisn titer shcwed negactive value afteyr the tr

—_— 30 _—



tion by a standard method on haemagglutination. The antibody titer cf serum, as det-
erained in a cytotoxicity test employing gulnea pig peripheral leukocytes was 64 ( reecl-
procal titer }. The serum was frozen at -70 C untll use.

Cell :
Preparaticn ;

Guinea pig bone marrcw cells were rexmoved by aspiration of the femur and tibias.
The cells were suspended in TC-I9G ( Difco ), and Were shaken vigously for 3 min, with
glass ball { 0.3 cm diameter ) !nto 2 bottle, and centrifuged at &3 x g for 5 min.
The fatty layer was decanted and the cells were guspended in TC-I99. The cell sus-
pension was passed successively through a cotton fiver { No. 50:8 ). The filtrate was
cenrifuged at 50 x g for 5 min, and the packed cells were resuspended in TC-I99.
Separating-centrigugation of the marrou cell suspension on the dextran gradlent was.car-
ried out 25 x g for I0 min. Dextran layers were three different solution ( specific
gravity I.0560, I.0600 and I.0670 solutlon ). Maximum absolute numbers of bone marrow
lymphocytes was found 1n layer 2 of dextran gradient. This layer snould be expected
the souce of gulnea pig marrow lymphocyte used in all of our experiments.

Incubation and culture ;

The cells separated from guinea plg bone marrow was resuspended In TC-159 ( cont-
alned penielllin, streptcmycin and I0 Z of normal guinez plg serum ) to a cell concen-
tratlion of Io}ml. The cellSwere incubated in an atompsphere of 5 % CO; in air lor ade-
quated intervals at 37.5 C under the designes of our experiments.

LDH activity measurment :

The cells were washed with P8S twice at 2,300 x g for I0 min, and resuspended in
tris-HCY buffer ( p® 7.4, I40.05 ). All cell supernatant was collected by centrif-
ugation, at 230,000 x g for 20 min. The enzyme assay, deseription of units, and pro-
cedure for electrophoresis and detection of LDH lsozyme was employed by a method of Sta-
rkweather et al ( 1966 ).

Cellular gbservation :

Incubazed and cultured ceils wers tested by trypan-blue tnelusion method, and obs-
erved May-Glemsa staining. The living and metaphase cells were counted compared with
total number of cells.

Measurment of lysozyme activity
Lyso-plate method was performed by Osserman et 2l { 1970 ).

Measurment c¢f serotonin and histanlne :
The eatimatiocn of serotonin and histanine were performed by the spectrophotofluo-
rometrlc assay by Shore ( I950 ) and Snyder ( 1965 ).

Test on 1solated gulinea plg lleum :
A detall of our experiment for Shultz-Dale reaction was performed by modifled met-
hed ¢f Parmer ( 1537 ).

Resulss !

The yleld of protein A after chrematography on DEAE-Sephadex was approximately 50 %
of whele cell volume 2nd about 20 fold degree of purification was achlived. Crude prc=
tefn A zaused to contrast isclated 1leum from gulnea plgs which were actlive lmmunlzed by

roteln A and passive immunized by anti-proteln-A serum, but the proteln A extracted fronm

o

304 agrain 41d no: cause centractlcn, eoxcept protein A from Cowan I.
The proteln A {rom Cowan I showed that desensitizaticn of locale anaphylaxls by lleum of
guinea pig which immunized by protein A from L0Sel strain. In the guinea piss immunlzed

by crude protein A, both before and after successively pretreated by ALS, lsolated gulnea



plg 1leumgwere cocntracted by protein A, but more slightly than only in guinea plgs immun-
1zed by protein A. Antigenicity of each protein A from Cowan I and 40€d have slightly
differerces on reactivity 1in vitro.

The LDH activity of normal BMC increased slightly by the additlen of a small amount of
protein A to the culture medium. ¥hen the animals were preimmunized by protein A, the
activity was not changed. The release of histamine and serotonin from leukocyte and

BMC showed in guinea pigs sensitized by protein A from Cowan I, not showed in normal.

The reactivity of rabbit bcne-marrow cells was different between normal and immunized
animals. The cell-reactivity and responce to sentizatlon could be considered as aparted
mechanism treated ALS di!d not react %o a protein A in this experiments.

Discussion :

Protein A was 1solated from S. aureus and shown to precipitate most of a pooled
normal Y-globulin preparation. Titratlion of antigen was carrled cut by gel aiffu-
sion 1in agar slides. In preliminary titration, a two fold serial-d!lution gradient
was used. Por more accurate titration other dilution series were set up.

Antigen titration was carried out in order to the calculate total activity of antigen A,
recovered after each purification step. The total of antigen A 13 expressed in anti-

gen units ( AU ) and calculated from the equation dilution x volume undlluted antligen A.
The activity is expressed as dilution/mg protein per ml.

Normal rabbits bcne-marrow cells has been demonstrated according to their immunclegical
reactivity in vitro. Rabbit bone marrow serves as the prime souce of antigen-rea-
ctivity zell and the only with respect to antigens. In mouce, the bone marrow did

not serve as a souce of the antigen reactivity cells and was the antibody forming cells.
The function of the guinea pig/s bone marrow has not been analyzed on a view of the ant-
igen reactive phenomenon, in vivo and in vitro.

White ( I969 ) reported that histamine and other pharmacological active peptides mediate
the altered vascular permaeability forced in localizaticn acute hypersensitivity reac-
tions, Cowan I antigen also released leukocyte histamine, but tefchoic acid and acid-
mucopeptide complexs of chemically extracted teichoic acld did not.

Antilymphocyte serum had not effect of the action of L-lysin, but reduced the inflamm-
atory responce to cotton dust and tc turpentine. Immunized mice trated with antilym-
phocyte serum behaved more 1like unimmunized mice, but did not develcp lesion. ( Glynn,
I96¢ ). Stalenhelm ( I%67 ) showed that Arthus-like reaction in rabbits are prcduced
by the interaction of J¥- glebulin and protein A.

By our resulta, desens!tization by protein A from Cowan I was observed by locale anaph-
ylaxis, Antigencity of protelin A was effected purity of protein A and responce of
guinea pig, but influence of ALS cn immunized gulne pig showed same reaction of ALS non
treaed guinea pig. We used LTH activity measurment and isozyme pattern analysis as a
marker for the reacti{vity of cells, and the affecticn of ALS on the cells. The affec-
“izn of ALS against the functions of beone-marrow cells was considered commonly on the
haematopcletic activisy, It might be necessary to examine the immunological phenomena
of their reactivity under the influence of ALS.

Summary

I. Hypersensitivity was induce by intramuscular irjectlion of crotein A prepared from
the Ccwan I straln ( S. aureus ) i{n guinea plgs.

2. The fnductlion was confirmed employing in vive and (n vitro tes:s.

The affectlion of ALS agalnst a responsibility cf hypersensitivity-induction was
observed in animals which were treated by ALS at pre~ and post-term of antigen
injection,
b, The antigen-reactivity of cultured bone-marrcw cells frem which scliected ncrmal
and !mmunized arimals was examined by !ntrazellular activisy 2nd histamine or ser-
otonlin release from cells.
The influence of ALS on “he reactlivity of ceils was demens=rated in a variety for
the prase of the antigen sensitization.
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Lymphoid cell surface antigens and cecllemediated immunity

p. Bernard Amos (Dept, of Microbiology and Immunology, Duke University)



Introductory remarks : Allogeneic inhibition and cell-mediated immunity

Karl E, Hellstrom (Dept. of Pathology, School of Medicine, University of Washington)
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In Vitro Cell-Mediated Immune Reaction against Allogeneic Tumor Cells.

YOSHIYUKI HASHIMOTO { Tokyo Biochemical Research Institute )

Recent progress in the study of cell-medfated immune reaction in vitro has revealed that in the first step of
the reaction sensitized lymphoid cells attach to the antigenic cells or react with antigen and then release a cyto-
toxic substance which acts to mammarian cells without immunological specificity. Specificity of the reaction may
be mediated by the first step. However, many detail points in the mechanism are atill remained uncertain.

In order to approach the mechanism we have established a several sensitive cell-medinted immune reaction
systems In vitro. Host-antigen combinations are Donryu rat-Yoshida sarcoma or -leukemia cells of the strain,
ard Inbred strains of mouse -various allogeneic leukemia cells. By using the systems we tryed to demenstrate
the following points in this paper: 1) Kinetics of target cell destruction, 2) similarity and diversity of sensitivity
of target cells against humoral and cellular immune reactions, 3) differences of mode of actlon in humoral and
cellular immune reactions, and 4) possibility of the presence of diffusible cytotoxic factor in the reaction systems.
Materials and Methods

Animals : Donryu and ACI/N rats, and C37BL/6, A, and BALB/c mice were used.
Tumor cells ; Yoghida sarcoma, DBLAL (Donryu rat leukemia), RADA1 (A), BALB/c RL2, and ELA (C57BL)
cells were serlally passed in the syngeneic animals and tumor cells harvested from the ascites were used for
immunization and for test cells,
[mmunization and preparation of lymphold cells : Except for the immunization of Donryu rats with Yoshida sarcoma
cells, animals were injected with a amall number of tumor cells and subgequently with a larger number of tumor
cells. Peritoncal exudate cells and spleens were obtained from immune animals 7 to 10 days after the lagt immu-
nization. Peritoneal lymphocytic cells (PLC) were fractionated from peritoneal exudate cells by removing macro-
phages with a glass or plastic tissue culture bottle. Spleen cells were prepared in the usual manner.
Cytotoxic test : Eagle or RPMI1640 supplimented with 15% Inactivated fetal calf or rat serum was used for the
culture medium. The known nuinbers of target tumor cells and aggressor lymphold cells were mixed. Usually
0.5 mi of the cell mixture was placed in a test tube and incubated at 37°, Target cells remaining after a reaction
were counted visually under a phasc-contrast microscope in a hemocytometer and {n some experiments they were
measured by the retention of radioactivity in viable target cells which had been labeled with 3H-urldlne.
Results

a) Extent of cytotoxic reactions measured by 3}{-uridlne labelling method : When 3H-urldlne labelled tumor
cells were employed for humoral or cellular cytotoxic reaction, retention of the radicactivity intarget tumor cells
was parsllel to the number of living tumor cells counted visually. ( Fig. 1) Releasing rate of radicactivity from

the destructed cells was higher than the rate in known methods such as 3 Cror 3H-thymidlne labelling. One



disadvantage of this method was in the reutflization of
released radicactivity by the surviving target cells.

However, in such rapid immune reactions as humoral

§ cytotaxic reaction or the present cell-medlated immune
H
¥ reaction, the possibility was minimized.
H
X b) Kinetics of target cell destructicen : Continuous
oy XnowW [F: 2 0 3 )
Bituron of srlivrsm oury ¥ incudsion

ohgervation of cell-mediated immune reaction in a

g Lo, Tiration of CHEL w1 RADAL boru aguinit ¥, Cpstorke teat of PRC oo CSIOLE
RADAL O+ viyual court, p—p M-urking RAQAL sgainet RASAL Samessw g .
meras ’ microchamber showed that in the case of Donryu rat-

Yoshida sarcoma system. one tumor cell was destroyed
by more than 2 sensitized PLC adhering to the cell, whereas PLC incubated for 24 hrs or more destroyed one
Yoshida garcoma cell by one cell. In mouse-allogeneic leukemia system, the ratio was one to one, and after the
destruction of a leukemia cell the aggressor PLC adhering to the leukemia cell was still viable, suggesting a
possibility that the PLC could act to another target leukemia cell. Time required for the destruction of a target
tumor cell was usually shorter than 2 hrs in these experiments. The result of titration of sensitized PLC against

target leukemia cells was shown in Fig. 2. The time for destruction of target cells was directly related to the

T 1 TIMTIN G M ARTOMA LTUAOCTTLS a3t ratlo between numbers ofsensitized PLC and target
-4 NI R X1 X1
. oc w0 / leukemia cells, Per cent of target cells adhering to

PLC was also related to the ratio.

¢) Similarity and diversity of sensitivity of leukemia

-

cells against humoral antibody and sensitized lymphoid

Yo trsas oty e w0 3 1970

cells : Reactivities of leukemia cells of various

——rt et H-2 specificities to immute serum and to sensitized

Pt "-;?n.unuon’nna;ll a-;: ;.u;rh.
Tarpt a1, FrAuadelas . PLC obtained from the same doner animals were studied.

Leukemia cells of the same strain as immunizing cells, 3rd party straing which had 5 out of 8, 5 oul of 6, and

2 out of 6 H-2 specificities freign to the immune hosta were killed rapidly by the sensitized PLC. Whereas
leukemfa cells of 3 rd party strain having 1 out of 4 H-2 specificity were not effected by the sensitized PLC,
although the cells were destroyed by the serum from the same immune animals. Susceptibilities of leukemia cells
to immune serum and to sengitized PLC were not always parallel, e.g. H-Zb vg I{-Zk serum showed the same
cytotoxic titer to H-Zk and H-Zd leukemia cells, however, sensitized PLC destroyed the former leukemia cells
much faster than the latter. These data may suggest that the antibody reactive site on leukemia cells to humoral
antibody and to sensitized lymphoid cells may be different. This assumption wag substantiated by biocking
experiments {n humoral and cellular immune reactions; mouse leukemia cells of known H-2 were homogenized

and the nuclear part was remaved by centrifugation, The supernatant fraction was centrifuged at 100, 000 G for

1 hr. Precipitated seg was suspended in culture medium, and a part of the suspension was added to immune
serum or sensitized PLC. After an tncubation for 30 min at :|7°. to the mixture was added target leukemia cells,

and cytatoxic tests were carried out in the usual manner. Result represented in Fig. 3 showed that humorzal



immune reaction was blocked by the cell fragment, but

cell-mediated immune reaction was not effected.

. A further experiment is requived to know whether the
T
i abolishment of reactive aite to sensitized lymphoid cells
3
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d) Different mode of action in humoral and cell-mediated
immune reactions : [n cell-mediated timmune reaction, close contact between target cells and aggressor lymphoid
cells is a necessory step for the reaction. However, mediator of the attachment has not been clarifled. From the
following experiment humoral antibody { cell-fixed antibody ) may be ruled out as the mediator; papain treatment of
mouse leukemia cells which had been gensitized with anti <12 immune serum removed the antibody from the cells,
whereas the same treatment of sensitized PLC Qid not alfect the ability of adhering and the reactivity.

It has been well known that complement is not required to a  cell-modinted Immune reaction. Addition of
trypan blue to # humoral itnmune reaction system abolished the target cell lysis, since the dye inhiblt the binding

of complement to antigen-aatibody complex. However, trypan blue did not inhiblt a cell-mediated {mmune reaction.
So that complement sugplied from aggressor lymphoid celly, ¢ven there {s a possibility, may not take part in the
cetl-mediated immune reaction,

e) Puosslbility of the presence of a diffugible eytotoxic Inctor (n the present cell-mediated immune reaction system
Two types of experiment were carried out; 1) mouse leukemia cells of lmnsunizing strain and leukemia cells syn-
geneic to the aggressor PLC were Incubated with sensitized PLC in a tesl tube. 2) To a monolayer of embrycnic
fibreblasts were added leukemia cells having a different H-2 genotype and sensitized PLC or spleen cells which
were oblalned [rom mice immunized with efther the leuktemia cells or cells ayngénclc to the fibrobiasts, Character-
ristic feature of these two systems are in the close distances from gensitized 1ymphoid cells to other two types of

target cells, and if any non-specific cytotoxic factor {8 released from the sensitized lymphoid cells, it may actto

two types of target cells in a high concentration. As demonstrated in Fig. 4 and Table I, only
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Thua, It |3 concluded that at lcast [n the present in vitro systems of cell-medlated immune reaction, non-
specific cytotoxie factor like Lymphotoxin will nat be released from sensitized lymphoid cells In a sufficlent amount

to act cytotoxic.



Local graft-versus-host reaction in rats.

Hisam{ Ikeda, Katsutoshi Komuro and Miki Alzawa

Departzent of Pathology, Hokkafdo Univ. Schcol of Med.

The iroculation of lymphoid cells from inbred parental strain rats, when the cells were inoculated in the
subcapsular space of the kidney of Fl hybrid rats, was followed by, macroocopically, the increase in weight of
the inoculated kidney. and aicroscopically infiltration of lymphoid cells and destruction of renal parenchyma

in the host. This vas defined as local graft-versus-host reaction{(GVER) by Elkirs.

In a series of his reports, following conclusions were claimed. 1) The degreec of this reaction depended

upon the origin of i{noculated lymphoid cells. 2) Host origin cells were required essentially as antigens for
the developzent of this reaction. Renal parenchymal cells of hosts werc merely bystanders involved in the
reaction promoted with transplanted lymphoid cells and hest mononuclear cells. J) This reaction was deconscrable
» when the donor and host were {ncompatible as to cthe major histocompatibility antigens. Effect of {munization
waas not demonstrable.

The purpose of this report was to investigate the origin, nature and role of donor cells which fnitiate

this reaction, as well as of host origin cells. The role of primed cells inthis reaction was also investigated.
Inbred rats, Wlatar-King-Aptekman (WKA), Tokyo, Buffalo and Fischer were obtained from Laboratory of
Experimental Animals, Hokkaido University, Sapporo. These rats were controlled by allelic genes of R-locus,
which 1s the zajor histcccapatibility locus of rats.

According to the description of Elking, 0.2 ml. of lyaphoid cell suspensions prepared in Hanks' solution
were {noculated into the subcapsular space of the left kidney via a 30 gauge needle.

Usually hcst animals were sacrificed at 7 days. The index of weight gain of injected kidney was calculated
from the weight ratio of fnoculated to contralateral kidney (Ki/Kc).

Accuzulation of momonuclear cells {n the subcapsular space and a tendency of its infiltration to renal

parenchyma was evaluated as positive GVHR. The degree of invasive activity was devided tnto 3 groups

according to Elkins' criteria, namely Grade 1; non-invasive reaction, Grade 2; mononuclear cell infiltration
with iovasive tongue and Grade }; extensive invas{ve-destructive reactions.

Anti-lynphocyte serum (ALS) was obtained from izmunization of rabbits with rat thymocytes. Pooled sera
were absorbed twice by rat red blood cells. ALS thus prepared, showed 1 : 1280 leukoagglutination titer and
1 =] of the serun was injected intraperitoneally.

Lyephcid cells of WKA rats frco different sources were Lnoculated beneath the renal capsules of (Tokyo x
WKA)F1. Inoculacion of peritoneal cells, thymocytes and bone marrow cells gave weak or nc GVHR, compared to

the strong reaction by incculacion of spleen cells.

Twe to5 x 107 gpleen cells harvested froz the donor WKA at various intervals after 1.p. injection of 1 ml
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of ALS, were inoculated beneath the renal capsules of Fl hosts.

There were neither oononuclear cell tnfilrration under the renal capsules nor nodular leston, when the
injected cells were obtained from the donors injected with ALS within 8 days.

The recovery of {mrunnsuppreassive effect was dezonstrable froe the donor {njected with ALS 13 days before.
Ki/Ke ratio, however, did not {ncrcase in this case.

Suppression of GVHR wos cote manifested when the donor of spleen cells were thymectomized beforehand in
addition to the {njection of ALS. Transfer of 4-5 x 107 gpleen cells from the donor WKA which had been
thyzectonized and injected with ALS 21 days previously, gave little cononuclear cell {nfiltration {n the

injected kidney.

These results can be well explained 1f the thymus-dependent cells of the donor initlate this reaczion and
are the target of ALS.

By pretreatment of donor with ALS, thywus-dependent cells in the anizmals were possibly destreyed for a
period and later, because of the presense of thymus, these celis were considered to be recovered in
peripheral parts and could fnitiate GVHR. By the use of thymectomy, the recovery of thymus~dependent cells

» once deatroyed with ALS, would not occur so that supprocsionof GVHR was more intense and persistent.

Different GVH reactivity of various lymphoid cells soems to indicato different distribution of
thyrus-dependent cells in the tissue or organ-of the donor.

While thymus-dupendent cella of the donor seem to be essential for the initiation of GVHR, this reaction
was greatly suppressed by the pricr {rradiation (1,000R) of hosts. When 5§ x 107 of apleen cells from the
donor WKA were injected into heavily irradiated (WKA x Tokyo)Fl rat, increase in Ki/Kec ratio as well as
invasive activity vere greatly guppressed. This result {ndicates that host origin cells are also essential

for the development of this reaction.(Table 1)

When the host Fl were thymectomized and treated with ALS 14 or 21 days previcusly, the degree of this
reaction wag not different from that of normal hcets. Because there could be few thymua-dependent cells
in the thymectemized and ALS-treated animals {n this perfcd, this result indicates that large nucber of
host origin cells in the reaction site are not thynug-dependent i{n nature.

It was observed that the decrease in Ki/Kc ratio and invasive activity was prevented by {.v. injection
of bone marrow cells syngereic to the host strain rats soon after lethally frradiation of hosts{Table 1).
This result, in additfon to the fact that hcst origin cells are thyruo-independent, indfcates that hecst

origin cells in this reaction will appcar in the reactlon site directly from the bone marrow.

GVHR did not decrease so markedly by the inoculation of spleen cells from WKA sensit{zed to Tokyc antigens
inte 1,000R firradiated (WKA x Tokyo)Fl, compared to the reacticn by inoculation of ncn-sensitized spleen
cells (Table 1).

Since the reaction with spleen cells from nonspecifically semsttized WKA did not recover, primed cells

seem to react gspecifically to the renal parenchymo of hosts,
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Host cononuclear cells see= to be unnecessary for the development of this reaction wich sensitized doner
cells, but indispensable for the reaction with non-sensitized doaor cells in the course of antigenic
recegnition.

Arother {zportant peit froz this result is the fact that the effect of femunization is deconstrable even
vhes the donor and host are histoinccmpatible.

Varfous doscs of spleer cells from WKA were lnoculated bemeath the renal capsules of (WKA x Buffalo)Fl,

which were =ajor R-incompatible from denor strvain rats.

At the dosage ranging from 107 o § x 167 cells fzen norzel domors, the degree of this reaction increase
{n proportion to the mumber of cells inoculazed. The reaction reached plateau level at the dosage =cre
than 5 x 107,

On the other hand, platesu was obtalned at the dosage more than 2 x 107 by inoculation of spleen cells
from WKA sensitizcd to Buffals antigens.

At the dosage of 5 x 107, spleen cells frem sensitized donors gave about equal reaction to that by corzal
donots, whereas at 2 x 107 there ‘bag marked difference between the reaction with spleen cells from these
two donors, Effect of fztunization wan®Bémenstrable st the platcau Jevel.

In the tlze-course exgerizent, strong reaction was not obtained at the early stage by iroculation of
sensitized spleen cells to cempare with the reactlion of nonsensicized spleen cells, disappeinting,
because primed cells were thought to react diredtly to the host repal parenchyma.

The difference between the reacticns hy thesc twe
cells began to be apparect 5 Gv 6 days after ino-
culaticn of spleen cells. Table 1 Effects of host irradiation{l,000R)

on local GYHR.
F1 hybrid hosta recelved an intraperitoneal lmjection

donor host rat

with 1 ol of ALS at varicus intervals after state state no. Ki/Ke [ R
fncculation with § x 107 splecn celis fyoz elther

normal normal k| 1.4 0.99
sernsitized or nonsensitized parental dodor. normal frrad. 29 1.10 0.01

spec.
The reaction did not decrease so markedly when {zmune irrad., 10 1.0 0.05
koste were given ALS 6 hours after !maculation ?:::::c' {rrad 6 1.09 0.04

of the prized cells In cortrast, the reactien normal irrad.8

bone marron

) cells t,v,

decrazsed markedly whea the hosts vete {njected 8
1.4 x10° 3 1,59 0.14
with ALS 6 Or 20 heurs after tnoculaticn of 1.2 x 108 2 1.09 0.14
non~prized cells, 1.5x10 3 1.39 0.0é
3108 3 1@ 0.8
These results suggest tha: theve are sarked 2.3 x !GB 3 1.20 0.05

diffcrence as to the function betuveen prinmed
and ponprimed lymphoid cella although there are

no zovphologlcal difference between those two
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sources of the cells.

At the same tize, these regults suggest that ALS acts on unpriwed thynus-dependent cells rather than on
on differentiated prined cells.

In suzmary, then, the following cocments Soy be mentioned as to the nature of donor and host cells involved
in the local GVHR of rats.

Donor lymphoid cella which initiate this reaction are thywus-dependent and seem to request host
mononuclear cells rather than host renal parenchyma for antfgenic recognition.

Host =zononuclear cells participating in the reaction are thysus-independent.

Prized donor lymphoid cells produce " effeczor cells” or "memery cells”, which may not be distinguished
from nonprimed lymphofd cells at least in light-microscopfc worphology but may be functionally

characteriatic so that these cells react directly with remal parenchymal cells and are insensitive to ALS.
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Relationship between Blood Group Gene B and Graft-versus-host Reaction Activity
fn the Chicken. YOSHIHISA FUJIO (Laboratory of Animal Genetics, Faculty of

Agriculeure, Nagoya University)

The splenomegaly has been recognized as an expression of the lmauno-reaction to
foreign antigens. It was shown by many workers that the splenomegaly ia the chick embryo
voas the result of a graft-versus-host (GVH) rcaction, ia which the blood group gene B
plays an important role, namely, splenomegaly was observed only {n the case that the host
had the antigen controlled by the gene B which was not possessed by the graft(Jaffe and
McDermid 1962; Schierman and Nordskog 1963; Gilmour 1963; Crittenden et al. 1964).
Schierman and Nordskog(1963) indicated that the geme B controlled the formation of foct
on the chorioallantoic membrane of chick embryos as well as splenomegaly after i{noculation
with adult chicken leucocytes.

The present work was designated to determinc whether the gene B controls the forma-
tion of foc! on choricallantofc membrane as well as splenomegaly, and if it ia case, to
make quantitative analysis on the effect of the gene B,

The eggs and bloods used for the present work vere obtatned from three inbred strains
of chickens and thefir F‘ hybrids. These three¢ inbred strains were Black Minorca c(BaM-C),
%agoya B(NG-B), and CON. CON was originated from a cross between White Cornish and New
Rampshire. The birds of these strains were homozygous for the genes deteraining blood

group antigens as shown in Table 1.

Table 1. The blood group antigens of strains of chicken

Blood group system

Strain A B ] R Unknown

P A B G K N Q R Q' s
BM-C - + - - - - + - + -
84-C - - + - - - + - + +
cos - - - - + - + - - -

Peripheral blood leucocytes from adul: birds were deposited oa the chorioallantoic
membrane of l13-day embryos. The f{noculation consfsted of 0.1 al of a leucocyte suspen-
slon prepared by resuspending the buffy layer of donor blood in Tyrode's solution to give
a concentration of 1.0 X 107 leucocytes per ml. After four days, counts were nade of the
number of foct produced. A: the same time, the spleen of the host embryc was welghed.

The results 1adicated that producticn of foci was principslly due to the bdlood group
gene B incompacidilicy, that s, produccion of foci was observed when the cabryo had a
gene B(an antigen) which was not possessed by the leucocyte donor(Table 1). These foct

were white and visible as shown in Fig. 1. No foci were produced whea donor and host
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Table 2.

Pocus forsation and apleen weights 3f blood grouped

host eakbryos !noculated with leucocytes froz blood

grouped donors

Host embrvao

Combit-~ Donor Mean spleen
naticn OGroup genotvpe Genotype No. Ro. of focus welght(ag)
BApA 18 0.2 {0 - 2) 13.6 (10 - 17)
! 3BsB phad 13 27.3 (25 - 31)  25.5 (24 - 33)
pApé 14 0.4 (0 - 2) 14.3 (11 - 18)
Control 290 0.0 12.5 (8 - 15)
BABA 12 5.3 (4 - 7) 16.8 (16 - 19)
I 2 883 pBg3 12 0.2 (0 - 2) 12.2 (11 - 13)
ghpd 13 0.1 (0 - 2) 11.8 (11 - 13)
Control 10 6.0 11.5 (9 - 13)
BABA 12 1.8 (2 - &) 15.1 (13 - 13)
3 sBpB gAgB 10 9.7 (6 - 17)  20.4 (16 - 24)
phgd 10 0.0 14.7 (12 - 15)
Control 11 0.0 13.6 (11 - 15)
p33B 12 0.2 (0 - 2) 12.2 (11 - 13)
1 sFpk 3838 14 9.3 (7 - 12}  15.0 {1& - 18)
sBpk 13 0.4 (0 - 3) 11.2 (8 - 14)
Conctrol 10 0.0 11.5 (9 - 13)
pBuB 12 22.5 (20 - 27) 19.0 (15 - 20}
1t 2 skpk akak 15 0.4 {0 -~ 2) 10,4 (7 - 14)
333K 14 0.4 (0 - 3)  10.5 (8 - 13)
Control 10 0.0 10.6 (9 - 13)
BBp3 i6 13.0 {9 - 14) 19.2 {15 - 23)
3 gKpk LY 12 .3 (3 - 6) 13.3 (11 - 17)
888X 20 0.4 (0 - 2) 12.2 (9 - 14)
Control 14 0.0 11.2 (10 - 13)
pApd 18 2.2 (0 - 2) 13.6 (10 - 17)
1 [23:13 BABA 20 15.5 (12 - 19) 23.6 (19 - 28)
pAgk 20 0.1 0 - 2) 13.3 (9 - 17)
Contral 20 0.0 12.5 (8 - 13)
3tgt 15 23.4 (18 - 27) 27.6 (24 - 3)
181 2 s¥s¥ aXpX 15 0.4 (0 - 2) 10.4 (7 - 14)
pipk 12 1.0 (0 - 11.4 (8 - 14)
Control 24 0.0 10.5 (9 - 1))
sAgA 16 10,8 (9 - 15) 19.8 (17 - 24)
3 s¥p¥ gAgk 20 6.0 (6 - 9) 15.6 (12 - 19)
ARk 18 0.6 (0 - 3) 12.6 (8 - 16)
Control 12 0.0 10.0 (8 - 12)
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weight.

were B-compatible.

Further evidence for the gene B control of the GVH reaction was shown by aplenlc
enlargesent ta the 3-iacompatible esbryes. A linear correlation was observed bectveen the
number of foci and the mean spleen welghts in the BABA hosts which vere inoculated with
various number of leucocytes from BKBK donor ae shown tn Fig. 2.

The mean focus number for the B-incompatible combinations of 8838 donor and BABA
host, 8523 donor and BFBK host, and 8A34 donor and 8X8K host were greater than those for
their reverse comblnations, respectively(Table 2). Simflar relations between genes were
observed in the activity of focus formation, when heterozygous Fl eabryos were inoculated
«ith thelr parental homozygous leucocytes. & possible explanation of these differences,
following a teaplate thecry, {s that the larger the differences in antigenic factor bet-
veen dosor and host stimulate the more proliferation of donor cells. Froa vievpolint of
elective theory, on the other hand, such interpretation may be possible that the leucccyte
{noculum from the donor containad different number of immunologically competent cells with
preforaed patterns.

Further observation of B-tncompatible comblnations reveals that numbers of foci pro-
duced in the homozvgzous hoat are twice as auzh as those in the heterozygous host. The
difference ta focus aumber between homozygous and heterozygous hosts may be due to the
difference in the production of ancigen which depends on che gene dose. Froo the above
result, it =may be prefarable to interprete the difference ta the production of focl on

the basis of teaplete theory.
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Role of Hymoral Antibodies in Tumor Allograft Immunity.
HASAMICHI YUTOKU, HACHIRO SENH and MASAYASU KITAGAWA { Institute for Cancer Research, Osaka Unfversity )

Tumor allograft fmmunity has been fnvestigated using transplantable mouse plasma cell tumor X5563, which

was originated frem a CIH/He mouse. A method has been developed to follaw the tumor growth in vivo by

estimating quantitatively the Y2a globulin produced by the X5563 tumor cells. for this purpose, antiserum

against an idlotypic specificity of the X5563 Y25 globulin was prepared by immunizing rabbits with the Fab

fragnents of the X5563 Y2, globulin in Freund's complete adjuvant and by absorbing it with normal mouse

serum. Upon fmmuncelectrophoresis as well as upon double diffusfon test, the antiserum thus prepared did not
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Figure 1.

show any precipitin lines against normal serum but dfd
show a single precipitin line against serum of X5563-
bearing mouse (figure 1). Thus, quantitation.of Y22
level in serum of tumor-bearing mice could be
successfully achieved by radfal immunodiffusion in
agar containing the specific anti-X5563 Yy, Serum,

When the tumor cells were inoculated subcutanecus-
1y or intraperitoneally into the syngeneic C3H mice,
the X5563 Y2a globulin level in serum increased

exponentially in the lapse of time after fnoculation of

tumor cells until the death of host. Similarily, the increase of the X5563 Y24 globulin level was observed

in serum of the allogenic dd0 mice Inoculated with the tumor. Usually, the Ya, level could be detected as

e early as 4 days after ingculation of the standard test
|- SC 25663:5s1dcous roi? 6
.“..n;z;;g::Jn, = dose of 5 x 107 tumor cells, reached maximum after 10
to 14 days, and followed by the gradual decrease.
2000
o Less frequently in the dd0 mice fnoculated with the
tumor, the X5563 Y24 level as well as the tumor size
- continued to {ncrease until the death of host.
Parallel relatfonship was observed between the Y24
8

z 9lobulin level in serum and the tumor size in diameter

7 1 1) n

0AYS AFTER TRANSPALANTATION
Figure 2.

results indicate that the changes in the Y25 globulin level reflect the fate of tumor in host and therefore,

after subcutaneous inoculation (figure 2). These

are indicative of the tumor growth and regression.

On the basis of these criteria, effect of fsoantisera on the fate of the X5563 tumor cells in vivo was
studied. The fsoantisera were collectad from the dd0 mice which had been repeatedly inoculated with viable
X5563 tumor cells previously. A pooled fsoantiserum was used throughout the present experiments.

First, each normal dd0 mouse was subcutaneously finoculated with § x 105 tumor cells suspended in 0.1 m)
of antiserum and normal serum as control, respectively, and also injected with 0.5 ml of antiserum or normal
serum intravenously immediately after the tumor incculation. As shown in figure 3, the growth of tumor in
each control mouse, which was exponential in its early phases, gradually decreased after 10 days. This was
found to be due to the rise of active immunity (not shown in figure). In contrast, the growth of tumor in
the most antiserum-treated mice was suppressed.

In the second set of experiments, S x 106 tumor cells were fnoculated intraperitoneally and 0.5 ml of
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Figure 4.
antiserum or normal serum was injected intravencusly. The results presented in figure 4 were essentially

similar to those in figure 3. However, as can be seen in two figures, the tumor cells inoculated intra-

peritoneally was suppressed more markedly than those {noculated subcutaneously, In the two experiments .

above described, isoantiserum exerted an inhibitory effect on the tumor growth, especially at an early perioed

after inoculatiocn. However, scme antiserum-treated mice showed the delayed but enhanced growth of tumor.

EFFECT OF ANTISERUM IN NCRMAL OR
X-IRRADIATED MICE { Scays alter tumor
inoculatien)
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Figure 5.

X 5561 growtn in mullipore chamBers on Xray iradiated

480 mice

The suppressive effect of antiserum on tumor growth was not so
significant when the recipient mice were {rradiated. Tumor cells,
suspended in 0.5 ml antiserum or normal serum, were inoculated into the
peritoneal cavity of 0, 450 and 900 r X-irradiated mice, respectively.
The results are shown in figure 5, and suggest that antiserum alone are
not sufficient to destroy target tumor cells and some other factors,
susceptible to frradiation, are required for the effectiveness of
antiserum.

The tumor growth was also little influenced by antiserum when the
tumor cells were placed in diffusion chambers and inserted intraperito-
neally into recipient mice. However, the suppressive activity of anti-
serum for the growth of tumor in diffusion chambers became prongsunced
when the peritoneal exsudate cells obtained from unimmunized mice, were
mixed with the tumor cells (Table 1),

These observations strongly suggest that host

ExplMact Inocutum in®] Treatment? |X5563 Rala)|Maan vatue ot
No jmice! chambers Tt v vmavun (15543 23 £5E

cells, probably macrophages, play an important role on
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the suppression of tumor growth under the cooperation
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with the passively administered antibodies. The anti-
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Table 1.

suggested from the results above described that the

antibodies may participate in the process of the tumor

cell destruction in vivo as opsonins or cytophilic antibodies rather than do as cytotoxic antibodies.

Cn the other hand, when each dose of 0.05 ml of the same antiserum was injected at the points indicated

by arrow mark in figure 6a, a small but significant inhibitory effect on the tnitial growth of the tumor was



observed. After 2 weeks, however enhanced growth of the tumor became evident., In contrast with this
result, it should be noted that only 2-fold quantity of the antiserum (0.1 m1) caused the complete

suppression of tumor growth as shown in figure 6b.
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The same animals as illustrated in figure 6b (0.1 ml-antiserum- or 0.1 ml-saline-treated mice) were
rechalienged intraperitoneally with the tumor cells after the complete regression of primarily challenged
tumor. It was found that the immunity against the tumor was developed strongly in the most control mice and

poorly in the most mice treated with antiserum as judged by the growth pattern of tumor cells after the

T e e smtons - sedeens second challenge (figure 7). The poor development of
| . immunity in the latter case may be interpreted as the
£ ‘
A ., "'f""):f’“""‘ tortral results of elther blocking of frmunogenic information
“rortron 3 N
t ' oo * by antibodies or less antigenic stimulation due to the
. /r’—t\\ : suppressed tumor growth.
N . V‘J \“Y
"' : ' \ Enhancement of tumor growth similar to that shown
i / it
""‘F Katey V in figure 6, could be also induced in the most of
J antiserum tresled 1 l
T Jilé_:‘:é' recipient mice which had been pretreated either (1)
[ b - —
‘ with passive transfer of immune spleen cells (7 days
Figure 7.

before tumor inoculation) (2) with active immunization
by freeze-thawed tumor cells in Freund's adjuvant or (3) with active fmmunization by intravenous injection of
viable tumor cells (Tumor growth could not be observed in dd0 mice when the tumor cells were inoculated
fntravenously). It is likely that under these pretreatments isoantibodies are produced in the recipients in
such quantity 2s insufficient for complete suppression of tumor growth.

From the results obta‘ned in the present study, it is evident that humora) antibodies affect on the in
vivo fate of allografted tumor cells in two conflicting ways; one s suppressive and the other enhancing for
the tumor growth, In the former case, the antibodies may accelerate the destruction of tumor cells as
opsanins or cytophilic antibodies. In the latter case, the enhanced tumor growth induced by a small dose
of antibodies seems to be due to the suppression of the development of host own immunity. The antiserum may
destroy 2 part of tumor cells but the remaining tumor cells continue to grow progressively, The growing
tumors may give the increasing antigenic stimulation to the host. Nevertheless, the active immunity of host
was appeared to be suopressed since the enhanced tumor growth became evident at the time when active immunity
would be acquired unless the antiserum were given. A sossible explanation for the suppressed imrunity may

be blocking the immunogenic information by antibodies.
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Species specificity of skin reactive factor(SRF) and macrophage migration
inhibitory factor(MIF).
Takeshi Yoshida, Matsuko Watanuki and Tatsuichiro Hashimoto

Department of Tuberculosis, The National Institute of Health

Most studies on macrophage migration inhibitory factor(MIF) and skin reactive
factor(SKHF) have been carried out preferably with guinea pigs, although there are
increasing number of reports about human MIF, In order to clarify the species
specificity of MIF and SRF, we have performed the following experiments.

Materials and Methods

Animals: Random bred Hartley guinea pigs weighing 3S5U-450g, outbred white
rabbits weighing 2,.5-3,0kg, Wistar rats weighing 180-200g, and outbred ddy mice
were used. In addition to these, aix different fnbred strains of mice were
also employed as the recipients of SHF from guinea pigs: these included A,CF1,
CBA,UDY Hairless, and Poor Coated strains.

Lyaphocyte culture supernatints: Guinea pigs were ilmmunized with 0.Sag of
heat-killed Aoyama-B strain of M.tuberculosis and 4 weeks later challenged
intravenously with O.4mg of live BCG. Ten to l4 days after the challenge
the animaly were sacrificed tu obtain the granulomatously enlarged spleens{mean
weight was about 4g). Elimination of erythrocytes from the spleen cell
suspension and the lymphocyté cultures with or without tuberculin purified
protein derivative(PPD) were performed as described previously(1,2). Duration
of the Incubation of lymphocytes at 37°C was 24 hours and the final concentration
of PPD in culture media was 350 ag/ml. Cell concentration was adjusted to
1.5 x 107cells/m1. After the incubation the supernatant was separated from
cells by centrifugation at 3,000 rpza for 30 min.

Preparation of Sephadex Fraction II from the supernatants: The outline
of the procedureis shown in Fig.l. Fifty microgram/ml of PPD were added just
before freeze-drying to the supernatant from control culture which was iacubated
without PPD at 37°C for 21 hours. Fraction lI was obtained by the elution of the
crude concentratdd supernatant through Sephadex G-100 column as indicated in
Fig.2. Then it was concentrated by frecze-drying and dialyzed against culture
medium(Eagle MEM without serum) before checking its SRF and MIF activity,

Skin test: SRF activity was detectdd by the intradermal injection of 0.laml
of the material(protein concentration adjusted to 400 pg/ml) in guinea pigs,
rabbits and rats. On the other hand, mice received 0,05 ml of the material

(protein concentration adjusted to 800 pg/ml).
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Histology of skin rcaction: Histological examination of sgkin test gsites was per-
formed at 3, 6 and 24 hours after the intradermal injection of the materials.
Both control and experimental skin test sites were cut into the sections from
three animals of each species at cach time. These were stained by hematoxylin-
easin for the histological investigation.

Migration inhibition test: Details of the method have been described pre-
viously(2), except that rats and mice were injected intraperitoneally with 10m}
and 2 ml of liquid paraffin respectively four days before the harvest of perito-

neal exudate cells.

Regults

When the concentrited spleen cell supernatant obtained from cultures cont-
aining 50 pg of PPD per 1.5 x 107cells was applied on Sephadex G-1U0 column,
we have confirmed the results reported by several investigators including those
of ours(3,4,5 and 6); MIF activity was found in Fr.Il (mean M.¥. is around 65,0u0)
and the fraction which had the smaller molecular weight(ca. 12,000). When
the same materials were injected into the skin of guinea pigs, inflaamatory
reactions were induced only by Fr.lI{(+) as shown in Fig.2. Therefore in the
comparison of activities of the materials In each animal species, we have used
only the Fr.II throughout the experiment. Fraction II obtained from control
spleen cell supernatants was designated as Fr.II(-) and served as control material.

Forty micrograms of the protein of Fr.II(+) and Fr.1I(-) were injected into
each gide of the frank of the same animal, As shewn in Table l, guinea pigs,
rabbits and rats showed the strong skin reactions at 6 hours after the injection
of Fr.II(+) and none or negligible irritaing reaction remained at the skin test
sites injected with Fr.II(-).

Macroscopical observation of these reactions revealed that in both guinea
pigs and rabbits the reaction was consisted of erythema and induration which
started to appear at l-2 hours after the injection, reaching the peak of reaction
around 6 hours and fuded slowly, but gtill remained moderately at 24 hours after
the injection(Fig.3). In the rat the reaction was mainly congisted of
induration but erythema was scarcely observed. This rcaction was quite similar
to that secn in the shin test when the rat was fmmunized actively. However,
the course of rcaction in the rat was almost identical to that secn in guinea
pigs or rabbits(Fig.4).

In contrist to these species, mice(outhred ddy strain) did not reveal any
obsevable reaction when injected with guinea pig Fr.11(+) throughout tne observe
ation period. Six different strains of mice, therefore, were skin Lested
similarly to see if whatever strains of mice could react to the substince.

As the result, none of these strains of mice showed any positive reaction at all,
Histological findings: In guinea pigs, rabbits and rats almost the same

histological changes were observed; at 3 hours after the injection of Fr.II(s+),



there appeared already quite intense cellular infiltration consisted of polymorph-
nuclear leukocytes{(30-50% of infiltrating cells) and mononuclear cells{(30-70 %)
{in the dermis and just above the panniculus carnosus. In the rat, however,
it was characterized by the predominant cellular inftttration in the deeper
derais with the less iafiltration in the upper dermis.
In these three species, the 6 and the 24 hour reactions had similar aspects
as the J hour reaction, although the extent of cellular infiltration was increased.
Iln any strains of mice investigated there was no difference microscopically
between the skin test sites injected with Fr,.1I(+) and those with Fr.1I(-).
Macrophage migration inhibition test: Guinea pig MIF, either crude culture
supernatant or Fr.II(+), has been tested for the activity to macrophages of rats
or amice. As shown in Table 2 , guinea pig MIF could not inhibit the migration
of macrophages of rats and mice nevertheless it showed the strong inhibitory

activity to the homologous macrophage migration.

Discussion

It can be concluded that SRF of guinea pigs is able to induce the same type
of inflammatory skin reaction in rabbits and rats, but not in mice, 83 in guinea
pigs. On the contrary it seems that gulnea pig MIF is not able to inhibit
the in vitro migration of macrophages ohtained from rats or mice.

David and Bloom(7) reported that they could not inhibit mouse macrophage
migration with human or guineca pig MIF, However, Thor et al{B) and Rocklin et al
(9) have reported that guinea pig macrophage migration could be inhibited with
hunan MIF.

From these facts it may be suggested that SRF and MIF might not be the same
substance, This gpeculation seems to be justified by the fact that the smaller
molecular weight substance which showed MIF activity could neot induce any
inflammatory skin reaction.

Guinea pig SRF could not induce the skin reaction in mice, but one can take
it into consideration that, with the exception of a few isolated reports, it has
never been possible to obgerve the characteristic delayed skin reaction in mice
even with the active {mmunization,

In this sense it may be the attractive conclusion that SRF is the possible
chemical mediator in the delayed type hypersensitivity. Further investigation
should be carried out to clarify the reclationship between the SRF and the MIF,
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Table 1
SKIN REACTION OF VARIOUS NORMAL ANIMALS 6 HOURS AFTER INTRADERMAL  INJECTION

OF 40 J8 Fr.11 (SEPHADEX G-100) FROM GUINEA PIGS

NORMAL  ANIMAL NO. OF Fr.i1 ( ) Fr,11 ( «= )
ANIMALS
aa o

GUINEA PIG 7 7.7t 1.3 6.0 * 1,59
RABBIT 6 15,8 % 3.84 4.8 £ 2,80
RAT 6 12,1 % 1,10 1.1 % 1,68

v
MOUSE 9 0 (]

Table 2. Species-specificity of MIF obtained from sensitized lymphocyte
culture of guinca pigs

Source of i.p. % migration of macrophages in medium
containing

exudate cells crude superr‘mtant Sephadex Fr.ll

guinea pigs 49.1 %* 39,3 %

rats 91.3 93.7

oice 116.6 94.1
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Fig.2 BIOLOGICAL ACTIVITIES OF SEPHADEX G-100 FRACTIONS
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Fig.4 COURSE OF SKIN REACTION PRODUCED nY INTRADERMAL INJECTION OF 40 J8 Fr.11

FROM SENSITIZED GUINEA PIGS

L GUINEA PIG ——
20

RAT tte e uane

15 b

g

-4

=1

3

EIO,-

5

o 5L

N

-

0w
%04 0 e o vey ..'.FT'.I{(:)_,.....-o-oo-o"-n

.‘.. e .....' L]
AX : . o —. 1

3 6 24 hrs

TIME AFTER INTRADERMAL INJECTION

- 55 -



e F 2 XA
bl 2 (R URRE-/B4T)
Tumour specific antigens, MASAYASU KITAGAWA { Institute for Cancer

Research, Osaka University )}

— 56 —



BIFIRAZ N 4807 s REREITRTRR o THY) « o B 1k BsE £ (fam)

Antigenic Specificity of Hepatoma Coll Lines Recognized by Sensitized Peritoneal Lymphoid Cells.

MOTOI ISHIDATE, JR. ( Caoncer Institute, Tokyo)

It has been established that chemically induced tumcrs will have different anﬂfcnlc spocificity even when they have
beon induced by the same carcinogen in the same organ of the some individual. Our study extends thisfinding by
demenstrating that individual tumer cell line derived from different hopatoma nodules which were induced by 3' -methyl-
4-dimethylamincozebenzonae (3' ~Ma=DAB) In the same liver of a single female Denryu rat, will each have a distinct.aiiti-
genic specificity.

Four different colf lines of ascites hepatoma, AH-64A, AH-648, AH-64C and AH-44D, have been established by
ascitic: cenversion of 7 different hepatomo ncdules, all of which had originated in the liver of an individual rat onthe
100th day ofter tha 3'=Me-DAB feading for 5 months. From the AH-64C cel! line, odditicnal 4 clonal sublines, 84C-1,

64C-2, 64C-3 and 64C-4, were isolated by o technique of single cell transplantation. They have been malatained
by intraperitonsal passages in femgle Donryu rats that hava;\od their Table 1
genetical homogeneity checked by introstrain skin grafting. ) Trans-  Hepotoma  Tronfer Tumor  Maon - Modal no.  likandsIn
csll genery- toke vival of chromo- tumor -
plantability or mean survival time of the hosts when they were fine ton (%) (doys) romes  clrae(%)
transplanted introperitoneally as well as cytological characteristics AH-64A 140 s 16.5 8 0.9
o AN-88 0 ons 183 n 8.2
such as chromosome constitution or general ascitic feature, are AH-84C 160 .7 10.7 8 5.2
AH-840 . .
all individually distinct.  as shown in Table 1. 5) 10 a0 "e n iy
64C-1 g 100.0 1.1 83 7.0
" . f S4C-2 9.3 9.8 75 1.2
In order to compare the differences in their antigenic specificity, o © 100 s 4 g
female Donryu rats were immunized with eoch of these cell lines by sc—4 0 100 182 » W9

subcutaneous inoculation of 107 cells which were previcusly cttenvated with nitrogen mustard ( 50ug/ml) ot 37°C for 30min.
When solid tumors were develcped they were romoved surgically.  After the repeated immunizations, acquired resistance
of tho hosts to the carrasponding tumer call lino was confirmed by further Intraperitoneal incculations of 105, 108 and 107
viable cells of tha same cell line at 2 weeksinterval.  Sensitized peritoncal lymphold cells were then poolad from the
rasistant animols ond separated by centrifugation into cell-free fluid and lymphoid cell fractions.  The cell fraction was
washed with glucasol { Na HCOg~free Tyrode) soluticn and adjusted to a suspension of 107 tymphoid cells /ml.

Lymphoid cells frem normal intact rats or from rats previously sensitized with Fig. 1

N IMMUNIZED WITH
nermal liver colls were also prepcred to serve o; controls.  An oqual volume N Or CeLl LINES m
of a viable tumor cell suspansion contalning 10” cells/ml of each tumer coll NORMAL RESISTANT

line: either corresponding to or other cell line used for immunization, was added I | /¢
to the sepcrate fractions, and incubated ot 37°C for 15min.  The ratio of the ﬂowﬁ ¢

number of lymphoid cells and the number of tumer cells was made censtont in c‘\

every case at 100 : 1. After incubation, Iml of the mixed coll suspension C:m;lﬁ LYMPHOID

wus incculated intraperiteneally into 80~100g femalo rats (10~15 rats In a {CONTRC (107 / mi)
. . wray. { Fia. 0

group ). that were previously irradiated with 400 radtotal bedy Xeray. {Fig. I) e o

INCUBATED, I°C, 15

Tumor cell proliferation was then checked weekly on the smear preparations
and the survivol time cf the hosts were raccrded until 40 days after the inocu-

lation.  This method was called " Cross-Contact Transplantation Test °.

Following results were cbtained from the present experimonts. (TOTAL 300Y IRRADIATED )

L. In crder to cbrain tumer resistant animals, animals were immunized with tumor cells which had been attenuated with
nitrogen mustard or X-irrodiation and/or surgical removal of vicble solid tumor mass. It was concluded that induction
or cequisiticn of the resistance to a particular cell line wos due to more antigenic property of the cell line rather than to
the procedures applied for immunization. AH-448 and 84C-2 cells showed relatively high in the grade of antigenic

strength «when compared with other coll lines.
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2. Percontoges of incidence of the lymphocytes in sensitized peritoneal lymphoid cells increcsed following repected
immunizotions.  When the sensitized lymphoid cells (PLC) were mixed with tumor cells and cultured ln vitro for 3 days,

they showed o marked inhibitory effact on tumer cell proliferation. Fig.2 shows Fia. 2
specific inhibitory effect of the AH=-648-PLC on the AH-548 cells ot different

mixed ratio.  In this figure enhoncing effect of normal rat PLC on the tumer 7

cells was unexpected,

&

A similar result wes obtained in vivo, and increasing rumber of the PLC

inoculoted, the more prolongation of survival time of hosts was observed,

“

while peritaneal cell-free fluld or antiserum obtained from the resistant rats
showed no effect.

-

3. By the cross-contoct tronsplantation test (CCT-test) between tumor cell lines
derived from seporate hepatoma nodules. it was concluded that the inhibitory

effect of PLC wos specific to the correspending tumer cell line, so that AH-64A,

Nomber of colts counted/ mi (2 10%)
-

e, .
AH-648, AH-64C and AH=-44D «inoculated hosts showed 87, mcre than 100, 74 < 1y ~“\ - AL N
S 1)
ond 23% Increase in 50 percent survival rote, when the AH-64A, AH-648, QH- \._-_-___.:_; n:
44C and AH-64D-sensitized PLC were inoculated, respectively. (Table 2) ° 12 24

Incubotion time ( Hours)

4. On the other hand, the CCT-test carried cut between clonal sublines originating from a single hepatomo ncdule, showed
different results.  For an example,64C-2-PLC showed a marked prolongation effect on the hosts inoculated with not
only 64C-2 colls but glso other sublines. The 64C-2 cells, however, seamed to be comparatively sensitive to any type
of sensitized PLC,  In oddition, the PLC sensitized with mother cell line, AH-64C, showed a cross reaction on either
64C~2 or 64C-4 subline cells. ( Toble 3)

Toble 2 Toble 3
Coll line used Mo Percentoge Increcse of host wrvival * Coll fino usad No. Parcontage Incroase of hest survivol
for § I of for i i of
2otion rots AH-64A AH-648 AH-G4C AH-84D zatien rats 64C-1  8IC-2 64C-3 44C-4
AH-64A &6 84,7 42,8 5.3 10.0 64C-1 30 9.5 >100.0 37.5 40,0
AH- 548 73 0.0 >100,0 5.9 0.0 64C -2 28 631 >100.0 446 100.0
AH-64C & 2.7 87. 8 n.5 18.2 b4C-3 32 6.3 N4 200 45.4
AH-64D 5 5.4 6.8 4«0 220 64C-4 20 14.3 >100.0 8.4 7.7
Normol liver 45 0.0 740 1.8 0.0 AH-64C 30 1.0 53.3 252 &0.5

5. Normal PLC or the PLC sensitized with narmol female rat liver cells did not show any significant prolongation of host
survival.  Lymphocytes obtained from the spleen or lymph nades of the resistant animals showed less effect than sensitized
PLC on survival prolengation of hosts transplanted with any type of cell line.

6. Variant sublines which showed different antigenicspecificity from their mother coll line, AH-648, were isclated when
the AH-84B colls were challenged into resistant animals.  Such variants could be also induced when the AH-5648 cells
were inoculated togoether with AH-64B-sensitized PLC into intact animals. (Toble 4 ond 5)

Table 4 Teble S
P— lrized  Tumor roke  reidence of (10 rots in o group)
Hon rats / Rets {n lemwniz- *Verians* Mixed ratio  Tumer tcke  Maean sur- Incidence of
( Timas ) wsed od rots (%)* (%) PLC/T % - "
, T0/26 _100 To umor (%) vival (Day)  Variant (%)
2 7/ 22 100 28
3 15/52 75 10 Control 100 17.5 [+]
4 10/26 40 100
s 13748 3 100 2/1 100 18.5 0
é /22 50 100
7 13727 8 100 8/1 100 18.5 0
8 8/28 0 - .
8 A 28 o 4071 100 3.0 50.0
o 4728 30 100 200/ 1 80 40.0 872.5
* AH-44B colls (105/ml) were chollenged Intrcperitoneally 2 *BL-6 " BL-2,3,4,5

wooks after the lost Immunization.
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A CCT. test carried out between the mother and its
varlant sublines, BL-1 which was isolated when contacted
with AH-64B-sensitized PLC, and BR-1 which was derived
from the AH-64B-resistant animal, Is shown in Fig. 3.
The AH-648-PLC showed o marked inhibitory effect only
on the AH-64B cells, while no effect on the other two

sublines.

P cov navivo! (%)

Similarly, by ancther set of CCT tests It was suggested
that BL-)-sensitized PLC inhibited only the BL-1 cells, but
neither AH-64B nor another veriant, BR-1 cells.

» 0
Oays after trareplanigiion (1.p. )
* Calh wers trandered Into the hosts pravicaly lnodared with é00rod Xeray.

020 X 4«

7. Cytological characteristics such os ascitic fecture or chromosome constitution as well as biological nature such as
malignancy in host animals or sensitivity to nitrogen mustard, were individually distinct among different sublines.
General findings so far as we cbserved, were as follows: a) Decreasa in their modal chromoseme numbers. b) Deletion

of the capacity to form so called hepatic Islands which characterized epitherial cell origin of the AH-64B cell line.

From these results, it was suggested that rat hepatomata induced by 3'~Me-DAB may have tumor-specific transplantation
antigens which can not be detected in the nommal liver tissue of Isologous animals, end that ontigenic specificity of each cell
line derived from different hepatomo nodules was individually distinct, so that the PLC sensitized with cells of individual call
line could recognize the difference and inhibit tumor cell proliferation only of the corresponding cell line usad for immuni«
zation.  The possible difference in antigenic specificity of separate hepatoma nodules may support strongly the concept of
“multicentric origin® of chemical induced tumors from eytological point of view. 7)

Cross recction of the sensitized lymphoid cells between differant clonal sublines of AH-64C, which was derived from ¢
single hepatoma nodule. indicated that a commen antigen might bo shared by these sublines. This may support our previous
finding that the criginal AH-64C cell line has shown karyologically a mosaic cell population throughout serial passages by
Donryu rats for mere than 100 generaliorm since If any difference in antigenic specificity may exist among cells in the same
coll population, o cell line which may be low antigenic but with an antigenie specificity, will proliferats selectively in hosts
during the serial passages.  One of unaxpocted results wos the increasa of survival tima in the hosts inoculated with PLC
sensitized to an unrelated cell line, rather than those sensitized with the same cell line usad for immunization.  This indicates
that there are possible differances among sublines in their susceptibility to react with the sensitized PLC.

Isolation of the variant sublines from AH-648 was rather cccidental. The first varlant was datected in an AHe84B-resistant
host 4 weeks after the last challenge of 106 AH-64B colls.  The variant showed single coll type of ascites feature which wes
quite different from “ islond" type of the AH-648.  As similar variont sublines appeared only when the AH-648 cells were
contocted specifically with AH-64B-sansitized PLC, while they could not be induced by either normal PLC or the PLC which
were sensitized with any other tumor cell Yines, and or antiserum from the resistant animals.  In addition,such a single cell
type of sublines could not be isoloted by single cell transplantation frem the criginal mother cell population. From these
findings it was concluded that the varianbwere dorived frem a cortain number of mather calls which acquired new character-
istics on their cell surfoce under soms specific Immunological condition.  Possible modification of tkeir antigenic specific-
ity os well os cytological characteristics in tho hosts resistant to tumor cell transplantation, may support o possibility that
tumer cells ot metastatic region or those in recurrent site would hava different antigenic specificity when comparod with that
of the primary tumer. 9.10)

Referances : 1) Klein, G, Sjdgren, H. O.,Kleln,E. & HelstrBm K. E. Cancer Res. , 20, 1561 (1960). 2) Gleberson,A. &
Faldman, M. , J. Nat. Cancer Inst. , 32, 1229 (1964). 3) Rosenau, W. & Morten,D. L, J. Nat. Cancer Inst. , 36,
825 (1988). 4) Ishidate, M. Jr. , Gann, 58, 5(1967). 5)ldem, Gann, 59, 341(1988). &) Idem, Noture.ﬁ,m
(1967). 7 Yoshida,T., Deut. Mad. Wochschr. , 88, 2229 (1963). 8) Tshidate, M. , Jr. , Abstr. , 12th Infernat. Cong.
of Genetics (1968). §) Hamond, W. G., Abstr. ,55th Ann. Meeting, Proc. Am. Assoc. for Cancer Ros. (1970).
10) Kim, U., Science. 167, 72 ( 1970).
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Chemical aralysis of Further Purified Tumor Specific Antigens of Mcuse Mammary Tumors.
REIXD FURUSE IRIE, HIRCMI MITUSI, TATESHI XKATAOKA, KUSUYA MISHICKA (Virology Divisizn and
Biclogy Divisicn, Mational Cancer Center Research institute, and Faculty ¢f Pharmaceutical

Science, University of Tokyo)

ABSTRACT

The solubilized tumor specific transplantation antigen cf mouse marmary tumer MM1o2
(Irie et al., 1969) was further purified by 75 % ethanol (EtCH Ag fraztion) end its biological
activity and chemical composition were analysed. Recovery cf the antigenic aclivity tested
by immune adherence inhitition test was 25 %, and the antigenic activity was found to be
purified by 22 f:olds on dry weight basis (TABLE I). This fraction inhibited the cytotexic
activity of the tumor specific antiserum (RMS), and induced heightened resistance against
MM102 in the syngeneic C3H/He mice. By these experiments the fracticn was confirmed to
centain a transplantation antigen. Chemical analysis of the lyophilized EtOH Ag fraction
showed that it was ccmposed of 11.7 § protein, 23.3 % lipid, 0.35 & sugar, and 3.3 % RNA
(TABLZ I!). Lipid analysis showed that the ratic between phospholizid and neuytral lipig
in 1ipid moiety was 44:55 and the content of sphingomyelin in phospholipid was 19.3 %.

The localization of the antigen on the mitochondrial and plasma membrane in MM102 cells
was demcnsirated by electronmicroscopic analysis using RMS conjugated with percsxidase. From
lipid analysis, however, it was suggested that the antigenic material might be extracted
only frcm the plasma membrane.

None of chloreform-methancl (2:1, V/V), ethanol-ether (3:1, V/V) and aceton (9C % )
extracts from MM1G2 showed any antigenic activity. The antigenicity of EtOH Ag fracticn was
found ts be lest thrcugh the separaticn of its free lipid or by the treatment with ghesgho-
lipase & 2r C en iz, Lipids in the TiCH Ag fracticn might Lbe expected %o be useful for the
fcrrmatisn and maintenance of the antigenicity as observed in the s+-udies 9f enzyme, Rh

antigen and Semilki Forest Virus.
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H 3. T ZIMiTii, Solium Deoagcholafe F 13 ' MM 2 0§ 38 £ & 137 W N
5] 5 C3H/fe T U R R ZAR L T o B mF IR (RMS) T S 3, MEA
3L AT 3 LG 2 0l B3ttt T RMS @ 0 T Immune Adhereme 3L = K §%.-
L. TH~T. o s v 333053 20 MRl g8 Fgae 1 11 7 0%,

FIGURE 1, PURIFICATION PROCEDURE OF THE TUMOR SPECIFIC ANTIGEN OF MCUSE MAMMARY
TUMOR MM102,

Packed (800 X g, 10 min) MMIOZ €ellS ......¢ieeseereresn. 2002
Sodium deoxycholate ,........ feaercenrrenanness 0.08 g
0,01 M veronal tuifered salxne (pH 5) (VB) ivvrenenees 28 20
0,1 M MECLZ L, uiereeeovasononarcrsoronanes PP 1)

. . ° .
Mix, homogenate, and stirring for 20 hrs at 4°C (homozenate fraction)

e

Centrifuge at 10,000 X g for 60 aim at 0%
Akt

L L)
Supernatant (sup) precipitate (ppt)

Dialyse against VB for 48 hrs at % (10,000 X g sup fraction)

v
Centrifuge at 105,000 X g for 60 ain at 0%
e

5557 pat flefv 1
|____T————‘

Mix and dilute to § tires volume with d, water

Stirring for 20 hrs at 4%C, and centrifuge at 105,000 X g for 80 =in

— a3 1
sup PPt fluffy I
12

Suspend with 1/5 diluted VB, and stirring for 20 hes at & C

Centrifuge at l%?,OOO X g for 60 min at O °c

sup ppt ftuffy 111

Mxx, concentrate to 10 m1, and dialyse agains: d, waler for 3 days at 4 C
(flufiy fractiern)

—

-
Adg 10 =l ethanol, and stand at 20°¢ for 20 nes
+

Centrifuge at 80C X g for 10 =in at 0%
L'

sub 1 ppt

{the ppt 4is treated with 75 % etharol, 2 times)
Jwo seps ane soved (fip X, JpX)
Mix sup 1,11 and EI1, Concentrate by rotary evaporator to 10 al, and dialyvyse against VB

(EtCH Ag fraction)
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Ths.,  Fbffy FEex9 ) - rmBTIt s AxEaBat
RNA ﬂ"ﬁ%b'ﬂ. Ri"i " 5'0’/0 v"EfOH?ZIiﬁL::JE]‘R THh3Ien, §a f§ TN
a2 s K1 <50 2n 3.

TABLE ], PURIFICATION AND RECOVERY OF ANTIGENIC ACTIVITY DETERMINED

BY 50 % ABSORPTION OF RMS! IN TNHIBITION TEST OF IMMUNE
ADHERENCE |

Dry weighla Dry weight required

Fractions recovery :2:‘:;::‘ for 50 % absorption
{ug) 4 of RNS (ug)

Homogenate 1160 100 685

10,000 x g sup 632 [-H 606

Fluffy 174 13 286

Dialysed fluffy? 74 54 191

EtOH Ag "13.§ 25 n

1 ; the tumor specific antisecrun,

2 ; started from 2,2 x 100 MM102 cells which showed 50 % absorption
of RMS,

3 ; The fluffy fraction was dialysed against deionized water before

dialysis by veronal buffered saline.

TABLE I1, CHEMICAL COMPOSITION OF THE DIFFERENT FRACTIONS,

Fractions . . _Conpom:nt !
Protein Lipid Sugar2 RNA DNA

Honogenate 60,6 16,2 1,1% 13,7 3,13
10,000 x g sup 73,5 10,9 0,39 14,7 <£0,13
Fluffy 67,3 10.9 1,08 20,2 <0,12
EtQl Ag 11,7 84,2 0,356 3,86 <0,099
1 ; percentage on the basis of dry weight,

2 ; sun of the hexosamine and sialic acid,

Provgdase TIRSZ L R RMS E MMI02 3EA7 ¢ R At T, B3 IUMIE 5 3 1
FHr REEXMF LR e @3, A YA EY N FTY, B
B RE 0TI R s L BRHRE S B 5 RS AR e s 2, Y
> A5 1§ ¢ RAERE D o B) 2 a¢: 54, VSR T 2% 3 o1 >3 19.37%
THh3 ZYNY) OB LY R AL ar ho3 0 ¢ R T T o0
3,

2
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T, I pPR R s BRI E R 5, JEa rIZETR T A2
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Xenogenization of rat cells by infection with Friend virus
Hiroshi Kobayashi

Cancer Institute, Hokkaido University
School of Medicine, Sapporo

Friend virus is highly infectious to the mouse, but it is not infectious to the rat. It is known
that the Friend virus is a membrane producing leukemogenic virus, so that it is interesting to see what
happens if the rat cell was infected with Friend virus under certain specified conditions. This is
because the new antigen produced in the rat cell by infecting them with Friend virus may.be originally
“foreign” to the host. In other words, attempts were made to analyse the relatfons between the Friend
virus-induced new antigen and the host.

Wistar King Aptekman/Mk (WKA/Mk} rats injected intraperitoneally and subcutaneously with 105
1050/m1 Friend virus at birth matured well as noninjected normal rats. However, as it was reported
previouslyl). approximately 200 days after the Friend virus inoculation rats develop neoplastic
enlargement of the spleen and thymus. The histopathology of most of the neoplasms was lymphosarcoma.

The most characteristic finding in these neoplasms from the rat injected with Friend virus at

birth was cbserved at the transplantation of the tumor.

A) Although Friend virus-induced tumors (RFT) show the histology of a typical malignant nespiasm
and WKA/Mk rats are inbred, the RFT-tumors either will not grow in the isologous normal adult rat, or
even if they grow initially then regress later in ail cases (Table 1)

B) In order to obtain
the RFT-tumors proliferating

in vivo, Friend virus- Table 1. Grovth of Priend virus-induced tumors
in rata(RFT)

conditioned rats 1-2 months

R In In Priend virus-
old after the Friend virus normal rats conditinned rats
infection at birth were used.

wPT- 1
This is because the RFT- ) _; 3;;?- lé% ifg;lfg 123%
-3 0/26 © 58/58 100
tumors grow well in such -4 0/9 0 25/25 100
-5 - 9/12 75
Friend virus-conditioned -6 0/4 o 9/9 100
- 0 7/1 4
rats with the metastatic _g o;; 8 1151; 130

growth of the tumor and
¢ Spontaneous regression
ki1l the host as usual
experimental tumors do.
As for the mechanism of the above curious tramsplantation result of the Friend virus-induced

tumors in rats, the following information is avaflable,
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A) The difficulty of the RFT growth in the isologous normal rat may be due to the fact that the
membrane antigen produced on the cell surface of the RFT is caused by thebnfection of Friend virus which
is poorly infactious to the rat, so that the membrane antigen of the RFT may be recognized as foreign
and be rejected by the host. A similar curious transplantation resylt was also cbserved in tumors of
the rat which had been induced by chemical carcinogens or developed spontanecusly. By artificially
infecting them with the Friend virus the tumors were converted to tumors incapable of grewing in
isologous normal adult ratsz) (Table 2). Cytotoxic test or membrane fluorescent technique also proved
that the above explanation may be appropriateJ)’4).
8) The reason that the

RFT-tumors grow in Friend Table 2. Lethal grovth of Priend virus-infected
tumor cells in normal rats.

virus-conditioned rats may

Friend . .
be due to the fact that Tumor V{rus-infucted hoxﬁmfocted
. . cells cells
Friend virus-conditioned
rats are Friend virus ¥ST-5 0/26 19/21
DLT 0/28 26/26
tolerant and also tolerant KMT-68 0/24 26/26
AH109A 2/8 16/16
to the Friend virus- Taleda sarcoma 6;18 14;18
0/7 7/7
specific membrane antigen.
g s Total 8/111 (1.2%)  108/115 (94.7%)

Although the virus

neutralizing- and cytotoxic
antibodies were observed at
3 high level in the Friend virus immunized adult rat, no such antibodies were observed in the serum
of the Friend virus-conditioned rat. However, cellular responses in the Friend virus-conditioned rat
seem to be normal, because the allogeneic skin- and tumor transplantation was rejected, as in normal
rats. The RFT-tumor grows not only in the above specific tolerant rat, but also it grows in the rat
heavily irradiated or suppressed immunologically.

Thereafter, a variant Yine (WFT-2H)
was obtained from one of the RFT-tumors

(HFT-ZA)S). The characteristics of the
Pig. 1 Cytotoxic sensitivity of anti-wiT-3

WFT-2N is that this will grow in the rat serum to various lines of the
RPT.
normal adult rat and kill the host. 104
’ WFT-4
Only this is different from other
WFT-3

conventional RFT-turors. Cytotoxic x

o
test is i Iy related to 2
est is inversely relate the S o054
transpiantation result; anti-serum &

x FT-2A
in rats immunized with Friend virus .Z
or WFT-3, one of the ordinary type 3 o_/\WFT-ZN
of RFT-tumors, did highly react in 2 18 e |§na ﬁsn

the cytotoxic test with WFT-3, Serum dilution
WFT-4 and other RFT, and
intermediately reacted with

WFT-2A, but did not react with



WFT-2K (Fig. 1). These correspond to the above mentfoned transplantation results in which WFT-2N do
grow as usudl tumors, WFT-2A grows well for a while and then regresses eventually. Other remaining
Vines of RFT-tumors do mot grow at all in the normal rat. WFT-2N, after the treatment with neuraminidase,
begins to react with the antiserum fn the cytotoxic test.
Electric properties of the various lines of RFT-tumors were investigatedﬁ). As result, it was
confirmed that except for the WFT-2N electric properties of RFT-tumor cells were nearly the same as
those in normal lymphocytes of the rat (Table 3.). HNeoplastic cells having such electric properties
of the normal cells had never been

reported, and further studies may Table 3. Electriphoretic mobilitics of

be required for analizing the viable calls

mechanism of such curious properties Yoshidc: sarcoca -1.310 ¢ 0.100
of the membranous surface of the cell. SPAT-1 -1.257 + 0,043
Another interesting result was VFT-2N -0.960 + 0,069

found in the chromosomes of the VPT-24 -0.938 1 0.088

VPT-3 -0.897 & 0.05)
RFT-tumor cells, in which the normal

N 1 rat
pattern of the chromosome was °rT;np;:cyt" -0.911 + 0,046
observed in most of the lines of

/aec/V/em

RFT-tumors as observed in the * Priend virus-induced tumor of mice
normal cells of the rat. Other
remaining lines of the RFT-tumor

indicated a very slight change of the chromosome (Fig. 2)7).

in summary, Friend virus-induced

Pig. 2. Representative atemline karyotypes
tumors in rats (RFT), except for the of the &) h?‘r -3, @ VFT-4, WPT=-24,

and @
variant, seemed to be an unreal

malignant neoplasm because of their bﬂ “ l‘ «“ . nu o“ . x

curious transplantation results, bﬂﬂﬂlll.ﬂﬂﬂﬂﬁl‘, ,0nnﬂﬂﬂﬂﬂnﬁhﬁo(m
N - mfo
cytotoxic tests, electric properties “ éé “ H ‘“ LIS " Ly ! '
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their histology and invasive growth l!l llllllu-l- @ ;x.;x;[g..;.;.@

and chromosones of the cell. However,
the evidence that the RFT-tumors are

the real neoplasm may be given in

of the tumor in Friend virus-

tolerant rats. Such curious

biolegical behaviour of the RFT-tumors may be due to the fact that the tumors originated from rats
injected with the Friend virus, which is originally foreign to the rat and naturally 2 membrane
producing virus, Friend virus-induced tumors in mice have never indicated such curicus behaviour of
the tumor 3s observed in the rat. In other words, it seems that the above resuylts may be expressed
only when the rat was injected with Friend virus. We designate, therefore, the RFT-tumors as one of

the “ngncancerous cancers'e) .

As it will be reported elesuhereg). when the newborn rat is injected with a small amount of the
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Friend virus, which is not adeguate tc result in the ismunological to tolerance of the host, the rat will
soon die of the runting syndrome. This may be caused by scme femunological disorders, in which the Friend
virus-infected lymphocytes may be inhibited by noninfected normal Iymphocytes of the host. We refered to

the above runting syndrome resulting in death of the host as “xenogenization disease”. [t has been also
mentioned that both tne rat tumors developed spontaneously or induced by chemical carcinogens without any
connection to the virus were converted to tumors acquiring scme foreign antigen on the cell surface by
artificial infection with Friend virus and were followed by the regression of the tumor. This is

designated as “"artificial xenogenization of the tumor”z)'lo)’ll). In any event, it can be said that the
above curious biological behavicurs represented by the Friend virus induced-tumors (RFT) may be obtained from

the “hybridization® of the cell and the virus, both recovered frem animals of different species.
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CELL MEDIATED IMMUNIIY IN CANCER PATIENTS
Chester M. Seutham, M.D
Stoan Kettenmg Institute. New York City. NOY 10021

This subject has two separable but interrelated parts. The fiest concerns the adequacy of immune mechanisms in
patients with cancer  The second concerns the existence and efficacy of anti-cancer defenses  Our interest is not limited 10
cell-mediated reactions. but these are of particulsr interest becauwe there is o charactenstic depression of cell-mediated immune
reactions in patients who have advanced cancer, and because most students of tumor immunology agree thal immunologic
defenses against cancer are principally of the celbmedisted 1ype

I will not attempt to cover the second part of tlis subject, but the followmng papers by Dr. [. Hellstrom and
Dr. K. Kikuchi will be concerned with cell-mediated immune reactions against autochthonous cancer in humans and
experimental animals.

I will attempt to summarize what is sow known concerning the general immunologic capability of cancer patients
| will emphasize cellular mechanisms, as measured by primary and secondary delayed hypersensitivity reactions, rejection
of first and second set homografts, mobilization of macrophsges, and phagocytic activity of the reticuloendothelial system,
but will also touch upon humoral mechanisims including production of 7S and 195 scrum antibodies, serum complement
components, and serum “properdin® activity.

In patients with advanced cancer there is frequently a deficiency in deluyed hypersensitivity reactions, and a
delay in rejection of homografts of normal or neoplastic cells  There is also evidence that mobilization of macrophages
is impaired, bul phagocylic activity as measured by up-take of colloidal particles from the blood is normal or even
faster than normal  There is no evidence of impaired production of antibodies of the 1gM (195) or 1gG (78) type,
but the representalion of other types of smmunoglobulins in the antibody response in cancer patients has not yet been
investigated.  In genceral, secum complement activity and the several components of the complement system are present
at high normal levels in cancer patients. The “properdin®™ activity of serum is markedly depressed in about half of
all cancer patients. In many patients this deﬁcichcy appears to be due to inhibitors of the serologic reaction rather
than an actual lack of “properdin™. The titration of properdin however, probably measures a variety of antibody-like
factors, so the precise nature of the deficiency and its immunologic significance are entirely unknown.

This pattern of immunologic deficiency occurred in patients with epidermotd and adenocarcinomas and sarcomas of
diverse origins. In patients with primary ncoplasms of lymphocytes and plasma cells (lymphosarcoma, lymphocytic leukemia,
multiple myeloma) production of serum antibodies may also be impaired, in addition to the impairment of cell-mediated
reactions. Since these are neoplasms of the cells which actually produce serum antibodies, this impairment is presumably
attributable directly to the discase process, but the available data do not actually confirm nor refute this logical assumption,
since most il not all patients with these diagnoses whose immune responses have been studied have also received immuno-
suppressive types of anti-cancer therapy (radiotherapy or chemotherapy). However, delayed homograft rejection and
impaired DNFB response occurred in many carcinoma patients who had not received immunosuppressive treatment, and
these deficients did not occur in scverely debilitaied patients who had non-neoplastic diseases, so this deficiency of cell-
mediated immunoligic reactions is apparently related to cancer per se. Patients with less advanced cancer who were
in good physical condition showed no immunologic inadequacy that was detectable with these crude and non-quantitative
methods, s0 it appears that the characteristic immunologic deficiency of cancer increases in severity as a concomitant
of progressive tumor growth, but we cannot dismiss the possibilities that the deficiency actually exists in lesser degree
before the onset of neoplasia, or early in the course of the disease, and thal it may contribute to the pathugenesis
of the disease
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Cell-mediated immunity against tumors
Ingegerd Hellstrdm (Department of Microbiology, University of Washington)

Rejection of allografted tissues is mediated primarily by immunologically
competent cells, Such cells also play the primary role in the rejection of
tumors which contain foreign specific antigens,

Many techniques have been introduced by which cell-mcdiated immunity can be
detected in vitro., We have developed and utilized a so-called colony inhibition
assay, by which tumor cells are plated onto plastic petri dishes and the following
day., when they have attached to the surface of the dishes, superseeded with a
suspension of lymphocytes immune to the antigens of the neoplastic target cells
{lymphocytes immune to some other, non-crossreacting antigens being used in the
controlsg. The ability of the specifically immune, as compared to control,
lymphocytes to reduce colony formation in yitro of the plated target cells is
measured, Lately, we have also utilized a cytotoxic test, which is carried out
on Falcon microtest plates, and in which we count the number of surviving target
cells rather than colonies foraed,

It has been possible to show that lymphocytes from animals specifically
immunized to antigenic tumor cells, as well as from animals ‘whose own,autochtho-
nous or transplanted syngeneic tumors have been removed, are inhibitory (cytotoxic)
to cultivated neoplastic cells of the resgpective types, Such an inhibitory
{eytotoxic effect can also be seen with lymphocytes from animals carrying pro-
gressively growing neoplasms, Many different animal systems have been studied
by now and give very similar types of data: polyoma virus induced tumors of mice
and rats, methylcholanthrene induced sarcomas of mice and rats, adeno 12 virus
induced tumors, spontaneous mouse mammary carcinomas, Shope virus induced
papillomas of rabbits, Moloney virus induced sarcomas of mice,

A major part of our effort has gone into trying to find out why tumors can
grow progrossively in yivo in spite of the fact that their cells can be re-
cognized as antigenically foreign in vitro and there killed by the tumor-bearing
individuals! lymphocytes, The most likely explanation of this situation (also
other mechanism are likely to play a role{ comes from the demonstration that
sera from animals with progressively growing tumors contain factors (presumably
enhancing 7s antibodiesg, which can in a specific way protect the same animals'
tumors from destruction in vitro by their immune lyamphocytes. Such enhancing
or blocking factors have been demonstrated in all animal systems so far in>
vestigated: Shope virus papillomas of rabbits (in the persistor and carcinoma
rabbits, not in the regressors), Moloney virus induced sarcomas of aice (in
animals with growing tumors, not in those whose tumors have regressed), methyl-
cholanthrene induced sarcomas in mice and rats, polyoma virus induced sarcomas
in mice and rats (Sjtgren et al), spontaneous mouse mammary carcinomas (Heppner).
The blocking serum activity is formed in animals splenectomized before tumor
transplantation (or induction), The blocking molecules can be removed by
absorbing sera with the respective target cells,

On the basis of our experience from animal experiments, we have conducted
searches for a cell-mediated tumor immunity in the human systems and for a
blocking effect of serum from patients with growing tumors, These studies have
shown that a cell-mediated immunity can indeed, be detected against human
neoplasms and that patients with progressively growing tumors, but not the cured
ones, have blocking serum factors, which are most likely 7s immunoglobulins (or,
possibly, antigen-antibody complexes), One of the most interesting findings
evolving from these studies is that histologically similar types of tumors have
crogs-reacting antigens,

Thus lymphocytes from patients with one type of tumor, for example neurcblastoma,
are commonly cytotoxic (inhibitory) to tumor cells of the same type from other
patients as well, Other groups of neoplasms within which immunological cross-
reactions have been detected include malignant melanomas, breast carcinomas,
endometrial carcinomas, colon carcinomas, Seminomas, ovarian carcinomas, sarcomas,
No cross-reactions have been detected between tumors of different types, Normal
cells from the tumor patients have not been affected by lymphocytes destroying
the same patienta' neoplastic cells,

We have recently obtained evidence that the tumor specific antigens of colon
carcinomas, involved in the destruction of such cells by immune lymphocytes, may
be of a carcinoembryonic type (analogous with ~-the same?) as that described by
Gold and Frecedman, since lymphocytes from patients with colon carcinomas inhibit
colony formation of cultivated fetal gut epithelium but not of fetal kidney cells
{or of cells from adult colon mucosa),

Implications of our findings with relation to tumor prophylaxis and tumor
therapy will be discussed,



Cell-mediated Immunity and Allogeneic Inhibition of Tumor Bearing Hosts.
KUNZO ORITA, EIJT KONAGA, NOBUYUKI OHNISHI, NORIHIKO TERADA, YOSHIAKI KOXKUMAI, SANAE
TANAKA ( Department of Surgery, Okayama University)

For the past several years we have been conducting studies on cancer immunity from the
aspect of transplantation immunity by in vitro tissue cultures, It has been possible to
demonstrate that even cancer-bearing host destined to die if left untrecated shows anti-
tumor activity by way of its own lymphoid system at a certain stage, but beyond a certain
limit when the tumor aggravates it loses such an anti-tumor capacity. Fundamentally such
a phenomenon can be observed both in animals and human beings, Namely, it has already
been demonstrated that in the mixed tissue cultures of lymphocytes from a tumor-bearing
host with respective cancer cells of the host, these lymphocytes aggregate on the target
cancer cells and inhibit the growth of the latter ultimately leading the latter to destruc-
tion. This has been proven to be the same in the mixed cultures of such lynphocytes from
a tumor-bearing host with cell lines like mouse mammary cancer cells, nethylcholanthrene-
induced sarcoma cells, either after homctransplantation or isotransplantation, and also in
the mixed cultures of such lymphocytes with spontancous mouse mammary cancer cells or with
human cancer cells, the phenomenon is observable invarjably in all the mixed cultures.

Now, looking at the anti-tumor effect of such lymph node cells of a tumor-bearing
host. from the relationship of cancer development to the location of the lymph nodes, it
seenms that once a cancer generates or is transplanted, the regional lynph nodes of the host
acquire anti-tumor activity, while as the cancer grows beyond a certain biological limit
the anti-tumor activity of regional lymph nodes decreases gradeally, and anti-tumor acti-
vity develops in distal and distant lymph nodes, and as the cancer grows still bigger,
even the anti-tumor activity of distant lymph noaes is lost, For example, in our experi-
ments of mixed cultures of regional axillary iymph node cells, spleen cells, or distant
mesenterial lynph node cells, taken out one, two and 3 wecks after homotransplantation of
500 x lolcclls/nl Ehrlich ascites tumor cells on the back between scapulas of Cb mice,
aixed with JTC-11 cells (derived from Ehrlich cancer) in the ratio of 20 : 1, we find anti-
tumor effect in lymph node cells as proven by the cell counts of target cells {cancer cells)
in culture. That is, by one week after transplantation regional lymph node cells show a
weak anti-tumor activity but no such anti-tumor activity in the distant lymph node cells
or in spleen cells, by 2 weeks a strong anti-tumor activity ig regional lymph node cells
and spleen cells, by 3 weeks the activity is decreased or obliterated in both of these cel)
groups, while a stroag activity in the distant mesenterial lynph node cells. Similar
findings can be obained in the case cf isotransplantation of methylcholanthrene-induced
{MC) sarcoma. For this test first the MC sarcoma induced in C3H mouse is tramsplanted in
C3H mouse subcutaneously on the back and regional axillary lymph nodes, spleen and mesen-
terial lymph nodes are taken out at certain intervals of week, and respective lymphocytes
are added to the replicate cultured MC sarcoma cells in the ratio of 20 : 1 (lyaphcytes

target sarcoma celis), In such mixed cultures, with those lyaph node cells obtajned one
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week after the transplantation regional lynph node cells show a slight anti-tumor activity
but no such activity in the distant and mesenterial Llymph node cells. By 2 weeks the
regional lymph node cells show the nost marked anti-tumor activity followed by the spleen
cells and mesenterial lymph node cells, However, by 3 o1 34 weeks such activity i3 most
marked in the distant mesenterial lymph node cells, followed by that of regional lymph

node cells and the spleen cells. In our mixed culture trials with a few human cases, when
each group of tsese regional and distant lymph node cells are mixed with autologous prinmary
replicate cultured cancer cells, we find that 54% of lymph node cells show anti-tunor
activity while 82% of distant lymph node cells., This finding seems to suggest that the
cases with large tunmors as observed in clinics can be considered to correspond the terminal
stage in animal cancer.

On the other hand, Hellstrim and M3ller have proposed "allogeneic inhibition” to con-
stitute one of the surveiltance mechanisms, arousing a deep interest as to its probable
association with cell-mediated immunity. In our observations of normal lymphocytes
treated with 1-2% phytohenagglutinin (PHA-M) for a certain period of time or normal lyapho-
cytes left in the culture nedium containing PHA, these normal lynphocytes, as if they were
sensitized, aggregate, inhibit and destroy the target cells, JTC-11 cells (derived from
Ehrlich ascites tumor). Judging from these phenomena of aggregation and growth inhibition,
cell-mediated immunity seems to resemble closely allogencic inhibition.

For the full understanding of the action mechanism of cancer-bearing mouse lymphocytes,
which is cell-mediated immunity, it would be of significance to analyze similarity and dis-
similarity of cell-mediated immunity and allegeneic inhibition. For just such a purpose
we have compared the effect of regional lymph node cells from the Ehrlich tumor bearing
nice on target cells, JTC-11 cells, 2 weeks after subcutaneous transplantation of 300 x 104
cells/ml of the tumor, with the allogeneic inhibitory activity of PHA-treated normal mouse
lymphocytes on JTC-1} cells. As a result we find that those lymphocytes from cancer-
bearing host specifically aggregate and inhibit only the growth of the Ehrlich cancer cells
which was transplanted, but the PHA-treated normal mouse lymphocytes show not any specifi-
city.

The lymphocytes of tumor bearing mouse invariably begin to attach uniformly around
JTC-11 cells by culture hour 5-6, and by 24 hours the destruction of the JTC-11 cells can
be observed, The PHA-treated normal mouse lymphocytes begin to aggregate on one side of
JTC-11 cells by culture hour 2-3 and destroy the latter by culture hour 6-10.

In the presence of 25pg/ml hydrocertisone in the culture mediun, apparently the aggre-
gation of cancer-bearing mouse lymphocytes is not inhibited but their anti-growth effect is
lost., In contrast, in the case of the PHA-treated normal mouse lymphocytes the presence
of hydrocortisone has no effect on their aggregation and growth inhibition.

When the cancer-bearing mouse lymphocytes are treated with 10,0007 x-ray prior to the
culture, they lose growth inhibitory effect on JTC-11 cells, but PHA-trcated normal mouse
lymphecytes similarly irradiated do not lose their growth inhibitory effect.

When cancer-bearing mouse lymphccytes are washed repeatedly with 0.01Y trypsin solu-
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tion and then cultured with JTC-11 cells, the anti-growth effect of these lymphocytes is
lost as well as PHA-treated nornmal méuse lymphocytes simjlarly treated with trypsin lose
their anti-growth effect.

The supernatant fraction obtained after centrifugation (100,000g for 60 min) of homo-
genate of cancer-bearing mousc lymphocytes has anti-growth effect on JTC-1l cells, but
with normal lymphocytes, which have acquired allogeneic inhibitory activity by being
treated with 2% PHA for 12 hours, when washed thoroughly by Hank’s solution and homogenated,
then the homogenate centrifuged (100,000g, for 60 min), the supernatant thus obtaired shows
no growth inhibitory effect.

In addition, when cancer-bearing mouse lymphocytes are treated with PHA, their anti-
growth effect is not accelerated. Fron these findings it seems that sensitized lympho-
eytes, without aid cf PHA or heterogenous antiserum, do attach specifically to antigenic
cells, inhibit the growth and destroy the antigenic cells, and this specific attachment is
a real expression of cell-mediated immunity, and at the stage of subsequent cell destruc-
tion similar to allegeneic inhibition is operating. It is assumed that there is an anti-
body-like receptor on the surface of the sensitized lymphccyte.

In comparing the changes in the cell-mediated irmunity with those of the allcgeneic
inhibitory activity of the host along with the developrmeat of cancer, an intimate rela-
tionship between these two phenomena seems to become clearer.

For this comparative observation, we carry out isotransplantation of MC-induced sar-
coma subcutanccusly on the back of a few C3H mice successively at interval of one week,
making 4 groups, and regional axillary lyaph nodes are taken out from each group 4 weeks
after isotransplantation. Then the regional lyaph node cells are mixed with each group
of the primary replicate cultured MC-ceils in the ratio of 20 : 1, and cutured for 21 and
38 hours to determine the activity of cell-mediated immunity of the regional lymph node
cells, Simultaneously, these regional lymph node cells are added te JTC-11 cells {der-
ived from Ehrlich cancer) in the ratio of 40 : | in the presence of 2% PHA and cultured :c
see the activity of allcgeneic inhibition of these lymphocytes. As a result it is found
that the anti-tumer effect on the prizary culture sarcema cells of the lymphecytes taken
cut one or two weeks after isotransplamtaticn is strong, and also the allcgeneic inhibit-
ory effect on Ehrlich cancer is strong. However, by 3 or 4 weeks when cancer has pro-
gressed, hoth the cell-mediated immunity capacity and allogeneic inhibitory effect are
decreased. It seems, therefore, the mechanism of allogeneic inhibition, which is one of
the surveillance mechanisms, is deeply involved in the cell-mediated ispunity.

These findings lead us to conclude that in the termina?! stage of cancer the cell-
nediated immunity as well as the a:legeneic inhibition are lowered, making it difficult

to Sure cancer.
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Studies on the role of blocking serum factors (antibodies?) under some
conditions not involving neoplasia

Karl Erik Hellstrom (Department of Pathology, School of Medicine, Univeraity
of Washington)

we have during the last few years employed a so-called colony inhibition assay to search
for cell-mediated immunity against tumor specific antigens, One of the most striking
findings from studies carried out with that assay was that lymphocytes from tumor-bearing
animals and human patients are capable of inhibiting growth of (and destroying) the same
individuals' neoplastic cells in vitro. As will be discussed in another presentation at
this symposium by Dr Ingegerd Hellstroa, we have evidence that the progressive tumor growth
in vive is facilitated by the occurrence in the serum of tumor-bearers of blocking factors,
presumably antibodies of the 7s typs, which can in a specific way protect the neoplastic
cells from destruction by the immune lymphocytes.

It appeared likely to us that the organisa's ability to form blocking serua factors
{(antibodies?) may play a useful role under some conditions not involving cancer, and that
this may explain why such an ability has been preserved by evolution, Previous studies by
Kaliss, Batchelor, Fitch and others on the in vive phenomenon of immunclogical enhancement
also indicated that this may be the case, For that reason, we have performed colony in-
hibition studies in scveral different systems to search for the co-existence of cell-
mediated immunity and blocking serum factors,

The first system studied concerns the role of blocking serum factors in pregnancy.
BALB/c mice which were pregnant with C3H males (once or repeatedly) were used as lymph node
cell donors in the experimental group, BALB/c females pregnant with BALB/c being used in
the controls, Normal embryonic C3H cells from approximately 18 days old embryos were used
as targets, It was found that BALB/c mice pregnant with CJH contained lymphocytes capable
of destroying cultivated C3H target cells, and that serum from the same pregnant BALB/c
mice could protect the target cells against this destructive effect; no such immune lympho-
cytes or protective serum factors were found when studying control BALB/c females pregnant
to BALB/c males,

The second system studed involved radiation induced canine chimeras, These studies
which were carried out in collaboration with Drs, R, Storb and E.D, Thomas, were conducted
with dogs which had received approximately 1200 r of whole body x-irradiation and been
repopulated with foreign bone marrow., Those dogs studied by us had survived the initial
period of greatest risk to die from graft versus host disease and were in good health; they
had been maintained varying periods of time following repopulation, the longest survivor §
years, Cytogenetic as well as serological studiea had confirmed that the dogs were, indeed,
repopulated with the foreign marrow, It was found that peripheral blood lymphocytes from
a repopulated dog (which were of donor origin) inhibited colony formation of the same dog's
cultivated skin fibroblasts (which were of recipient origin) and that serum from the same
repopulated dogs could specifically protect against that effect. Our data thus indicated
that the protective serum molecules (antibodies?) may have played a role as a gruard
against graft versus host reaction in vivo,

Our third approach concerned the classical phenomenon of allograft tolerance, This
work was conducted in collaboration with Dr. A,C, Allison, CBA as well as A mice were
injected as newborn with A x CBA tissue and later found to have become tolerant to the
foreign antigens (so that A mice were tolerant to CBA and the CBA mice tolerant to A)
according to skin grafting experiments, We could demonstrate that lymph node cells from
A mice tolerant to CBA were cytotoxic to cultivated CBA target cells (but not to A cells)
and that serum from the same mice (but not from controls) protected against that effect,
The analogous type of data was obtained by studying lymph node cells from CBA mice tolerant
to A, Our data thus indicated that blocking serum factors may play an important role in
the establishment of allograft tolerance; they do, obviously, not exclude that a "true"
tolerance with actual absence of lymphoid clones able to react may exist under certain
other conditions than those studied,

Finally, we have investigated human patients to whom allogeneic kidneys have been trans-
planted, to search for cell-mediated immunity against alloantigens of donor origin and for
blocking serum factors having the same specificity, These studies have shown that patients
who have received a foreign kidney graft and do clinically well, as well as those patlients
who have rejection crisis, both have a cell-mediated immunity to donor derived graft
antigens, as detected by the colony inhibition assay. The Former groups of patients, but
not the latter one, have blocking serum factors protecting against that immunicy,

The findings obtained may explain why allogeneic inhibition is not seen in chimeric
animals and counteract the criticism earlier raised against the allogeneic inhibition
concept, based on the assumption that this phenomenon is not seen in chimeras or in allo-
phenic mice, More importantly still, these findings may have some relevance with relation
to the clinical problem of organ grafting and with regard to our understanding about
immunological mechanisms involved in graft rejection. This will be discussed,
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Tumor-Specific Cell-Mediated Imnune Resistance to Autochthonous Rat Tumors in the Primary Host.
KOKICHI KIKUCHI ( Department of Pathology, Hokkaido University School of Medicine )} and CHESTER M. SOUTHAM
{ Sloan-Kettering Institute for Cancer Research )

Tumor-specific resistance to methylcholanthrene-induced tumors in inbred Lewis rats was demonstrated
by transplanting autochthonous tumor cells in the primary host and by admixing tumor cells with lymphoid
cells from the primary host.

The degree of in vivo resistance in the primary host was expressed by the ratio of the minimum number
of tumor cells (MID} required for the positive take in the autochthonous host as compared with untreated

syngenefc rats. The procedure is schematically illustrated in Fig. 1.
For in vitro demonstration, three techniques were used; cytolytic plaque production, release of 51Cr

label and cinemicrography. Fig 1. Autochthonous Syngeneic
Fifty-two tumor lines were transplantable to syrgeneneic

rats and in vivo transplantation resistance of 42 primary T Sulvuse

hosts to each autologous tumors was investigated. Histo- [:::;;

pathologic appearence of host responses was also studied. ]

The tumors were desfignated HKAT (highly antigenic tumor), [:::;;

MAT (moderately antigenic tumor) and LAT (low antigenic et o wen

tumor) according to the antigenicity as judged by ratio ey

of MID in autologous host to MTD in untreated syngeneic aﬁgfnm

rats. It was confirmed that 6 lines of tumors were Q%,!,f—,',,ll

HAT (the ratio was 10°-10%:1), 13 were MAT (10%-10':1) w4 Toms ot

and 23 were LAT (10%:1). el et
Qut of 26 tumor cell lines which were cultured satis- o, géﬁ;;;;;g:,,cﬂh

factorily enough for experiments, 15 autochthoncus hosts i e
could be used as sources of immunocytes and serum for in vitro cytotoxicity tests.
Both cytolytic plaque technique
and cinemicrography revealed that tumor
Table 1. Fraction of tests causing destruction of tumor cells were frequently destroyed by

cells by autochthonous and untreated syngeneic lymphoid cells from autochthonous hosts.
1ymphoid ceils with the plaque formation-test Incubation of the cells for 24-48 hours

was required for the reaction.

hoi
:I?s Autochthonous Untreated Syngeneic lemunecytes from non-immune syngeneic
Target PC SeC LKC PC SeC LKC rats only rarely destroyed tumor celis.
T L-1 8/8 5/8 0/2 3/19 2/ - The reaction were not influenced by
MAT |28 [a78 - . o/s - :

addition of phytohemagglutinin or

t-33 o6 o/ o/4 | o/m o073
MAT 126 |28 676 - 21 30 -

L-4 6/6  6/6 - 0/6 -

complement.
In the cinemicregraphic studies with

LAY L-13 {o/8 o074 - 078 - N highly antigenic tumors the population
L-36 0/t 172 - 272 22 - of target tumor cells decreased gradually
1 ;omnlement was not added by admixing autochthonous peritoneal
* - .
2 nog;"g;:f:"e°1 cells: SnC,spleen cells: LHC,)ymoh cells.  The destruction of target cells

began after adbout 12 hours, became more

striking after 24 hours and completed
after 48 hours. In contrast, constant propagation of target cells was observed in the tumor cells ad-
mixed with non-immune syngeneic peritoneal cells. We often observed intimate contact of peritoneal
cells with a target cell was followed by death of the target cell, however, it was hard to be certain
whether the aggregation of the lymphoid cells necessarily preceded the damage of the target cell.
Death of the target tumor cells, preceded by retraction of cytoplasmic processes and decreased activity
of intracellular movement, was followed by detatchment of cells from the glass.

— -



Quantitative studies of cytotoxic effects of lymphoid cells and serum were performed with 5'Cr release
cytotoxicity test. The cytolytic effect of lymphoid cells or serum was expressed by “net release [ =
{release in reaction tube spont.release)/(maximum release - spont.release)]”. Peritoneal cells frem the
primary host, that had acquired resistance to their tumor were most effective in destroying tumor cells

(Table 2). Autologus spleen cells were less effective and 1ymph rode cells had 1ittle or no effect.
Autologous sera had almost no effect in the presence of com-
plement.

Limitted data suggested that the cytclytic effect was  Table 2. Het-release of Slcr from target-

. tiumor cells after incubatfon for
specific for individual tumors.

Relationship between fn vivo transplantation resistance 24 hrs 48 hrs
and in vitro tests was studied.  The frequency of plaque with 3"‘3::090"3 2.9 2.8
formation with autochthonous immunocytes did not always sp 8.2 34.6
paraliel the degree of‘i_n vivo transplantation resistance Sel;ﬁg .;g:g ‘;:g
(Table 1). In the 5'Cr release studies, it can be seen with syngeneic
that there was a direct relationship between in vivo PC -10,4 -:‘!.g
resistance and in vitro cytotoxicity of autochthond$ E,‘IE :g:g -23:7
peritoneal cells (Fig.2). These facts imply that the Serum -6.5 -5.3

estimation of immunologic state of resistance in cancer
patients against the autochthonous cancer may be possible
by in vitro tests.

The mechanism by which lymphoid cells destroy the

target cells have not been completely elucidated. Fig 2. Relationship between in vitro cytotoxicity

Time-1apse phase contrast cinemicragraphy revealed of lymphoid cells and degree of in vivo
striking destruction of target tumor cells as previous- resistance to the autochthorous Tumor

ly described, however, it was not certain whether or
not contact of lymphoid cells on target cells is
{ndispensable for cytolysis. To solve the prcblem,
an assembly was devised which permitted growth of
target cells directly on ongside of the Millipore mem-
brane and 1ymphoid cells on the other side.

Although the existence of cytotoxic substances

o o
o o
‘

Y
o

I S.t.

Auto,.PC
Auto.serum
Syn.PC
[ Syn,serum

Net release of S1Cr label (%)
(7]
8

diffusible through HA Millipore membrane was proved 0
in scme experiments, negative results were also 10
frequently observed. This may suggest that lymphoid o
cells produced a diffusible substance which may be
tightly tound with lymphoid cells and may be different -10
from typical antibody.
LAT HAT HAT
(This work was supported by grants #7404 and T229 from Degree of in vivo resistance

the American Cancer Society and #5 ROI CA-07863 and
CA-08748 from the Natiomal Institute of Health)
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{nteraction in culture between tumor ond lymphoid cells of the isologous mouse. YUKIQ ISHIBASHI®, KAZUTAKA
ASHIKAWA®, HAJIM KATSUTAY, & TOSHIKO TAKAOKA' (- Department of Surgery, and t Department of Cancer Cell

Resecrch, Institute of Medical Science, University of Tokyo)

The intetaction between tronsplantable cscites mammary carcinome MM2 cells of C3H/He mice ond thymocytes or
lymphocytes of mesenterial lymph nodes of untrected or tumor-bearing isologous mice of the same sex was investigated by
means of tissue culture.

When cultured alone in the medium consisting of 20%
incctivated colf serum and B0% synthetic medium 199, oll of
these cells showed little chonge in cell number during 7 days
of incubotion ot 37°C.

In the mixed culture of MM2 cells ond thymocytes of :
untreated mice the number of MM2 cells was kept unchanged, 2R :
whereas that of thymocytes docreased in every case of experi- ﬁ%‘ G

; Qs
T

e Llual
ment (Figs. 1 and 2). This chango did not depend upon the VRARURR b T R

mixtura rate of both cells. Similor result was also obtained in Fig.1, Thymocytes of untreated CIH/He mice in a
the mixed culture of MM2 cells and thymocytes derived from hasmocytometer cfter 7 days of cultivation.
tumor-bearing mice. In the mixed culture with histiocytes,
thymocytes of untrected mice did not show ory decreose in
number.

To examine why the number of thymocytes was decreased
in the mixed culture with MM2 cells, chonges in the calls of the
mixed culture ware invostigated by the use of cinemicrography.

In the control culture of thymocytes ond lymphocytes

of mesenterial lymph nodes from untreated C3H/He mice or

MM2 cells olone, oll of thess cells showed cctive movement.

Fig.2. Thymocytes (T) of untroated mice ond MM2 cells
In the mixed culture with MM2 cells, however, it was evidently (M} in @ haemocytometer aofter 7 doys of mixed

demonstrated that both of thymocytes and lymphocytes of culture. Marked decrease in number of thymocytes

is noticed.
mesentarial lymph nodes from untrected C3H, He mice were all

phogocytosed by MM2 cells (Fig. 3).
Thymocytes from the MM2-bearing mice were mixed with MM2 cells in culture 3 weeks cfter the subcutaneous

tronsplantotion and were observed by cinemicrography for the periad of almost 4 wecks, Moast of the thymocytes were found



to have been phagocytosed by MM2 cells within 1

BUNWEER
waek, only MM2 cells being remained in the culture

Dt
R 2yA
2 :4‘1 ”:i‘
cfter 3 weeks.

tn the mixed culture of MM2 cells ond
lymphocytes obtained from mesenterial lymph nodes

of C3H/He mice sensitized beforehand with DOC-

extracted antigen of MM2 cells, all of the lympho~

cytes were phogocytosed by the tumor cells within |

week. The observation in 2 or 3 weeks raveoled the L RE R
Al
YR

Gttt
\%’-‘;@1&-.;

i 3

XS 4 155

Fig.3.  Tha mixod culture of thymacytes (T) from untreated mico
and MM2 cells (M) in 13 doys. A white arrow indicates the

inteaperitenecl back-transplontation into mice, pro- phagocytosis of @ thymocyte by & MM2 tumor call.

v3

existence of MM2 cells alone in the culture. These

tumor cells showed very active behavior and, on

ducad tumors in the mice all of which died of tumor
by 38 days. The phagocytosis of erythrocytes by MM2 cells wos hardly detected, while some of the cells obtained from spleon
lissus were phogocytosed by the tumor cells.

It should be emphasized that no tumor cells were observed to have undergone degeneration or necrosis due fo the
phagocytosis of these lymphoid cells including those derived from sensitized mice.

Lympheid cells of sensitized animals have been convinced to be cytocida! against tumor cells, and this hypothesis hus
been regarded os an indirect evidence of cellular immunity.

In this paper, however, lymphoid cells did not domoge tumor cells but, contrarily, were phogocytosed by them.
The reason is obscure, but it tells us the importance of the observation of dynamic morphology of cells under

these environments.



CONTENTS (continued)

In vitro cell-mediated immune reaclion against allogeneic tumor

CEHIS covnerretmne ittt it rreecir e e e e e ran e ren e raeas Y. HASHIMOTO --eeer 35
Local graft-versus-host reaction in ratg-.----- e,
H. Ixepa, K. Komuro ano M, Amzawa - 39
Relationship between blood group gene B and graft-versus-host
reaction activity in the chicken« - erserrreersincnninnnnnn.. Y. Fuyio -----+ 43
Role of humoral antibodies in tumor allograft immunity: - --ceeeeeet
M. Yuroxu, H. Sexot axp M. Kitacawa - 46
Species specificity of skin reactive factor (SRTF) and macrophage
migration inhibitory factor (MIF) «veeevveeriimmennnns T. Yosuipa,
M. Wartaxukr Axp T. HasuiMoTo «oeeet 49
Tumor specific antigens e vieemieciiniieien... M. IKITAGAWA ereeer 56
Antigenic specificity of hepatoma cell lines recognized by sensitized
peritoneal lymphoid cells-- - eeemeeeeieeiiiiininiinn, M. ISHIDATE, JR. --e-e- 57
Chemical analysis of further purified tumor specific antigens of
MOUSE MAMMATY LUMIOrS--rerrresrscrenses R. Furuse-Irie, H. Mitsui,
T. Kataoka axp K. NisHioga «---- 60
Xenogenization of rat cells by infection with Friend virug---------e--
H. KOBAYASHI »orvre 64
Cell-mediated immunity in cancer paticnls «« tvecreerean C. M. SOUTHAM ------ 68
Cell-mediated immunity against tUmMOrs:-««+++eeereereeemevannns I. HELLSTROM ---::- 69
Cell-mediated immunity and allogeneic inhibition of tumor bearing
hosts: oo eovrmerreessiiei e K. Orita, E. Koxaca, N. OuxisHi,
N. TeraDs, Y. KoRUMAL AND S, TANAKA «-ever 70
Studies on the role of blocking serum faclors (antibodies?) under
some conditions not involving neoplasia.«.---vvverees K.E. HELLSTROM ------ 73
Tumor-specific cell-mediated immune resistance to autochthonous
rat tumors in the primary host.-«- K. Kikvcni axp C. M. SOUTHAM «vvere 74
Interaction in culture between tumor and Iymphoid cells of isologous
TNOUSE:-++++ Y. Ismisaskt, K. Asuigawa, Fl, KATsuTA AND T. TAKAOKA +ooeer 76

RELWBL LKL L. B 6T ¢ BRI S (RBE, SRR A G
SR MRATIEFYHTLER HE Q. T 075-771-8111 i 3296,

BEOH S 15350 SHMTHET L)



SYMPOSIUM on
IMMUNOBIOLOGY 4

CONTENTS

Thymus-dependent lyvmphoceyies in lymph node and spleen (Intro-
duc[ol"\‘ l-c”}a;-k)-;; .................................................. M. Havaoka cooeen 1

immunologica! functions of the thyimus and the bursa of Fabricius

.................................................................................. 3
The lymiphatic system of germiree animals o
Homeostasis of cell-mediated immunity ceeeeinnn, 8
The role of sensitized lymphiocytes in the antibody production

against the same antigens .......................................... K. NoMOTO «»---- 9
Phylogenic study of leucocvte antigen (HL-A antigen)-.---o-er K. Tsust +evee- 12
Surface immunoglobuiin-moieties on lvmphoid cells----ooeo o E, KLEIN -»-- 19
Runting syndrome of the rat infected with Friend viruse------ceneee .

N. Tareicii, N. Kvzomakr axo . Kosavasti - 20
Cell-medizted immunity in Adenovirus infection------overveieennionnn.
C. Hamada, S Nakajima axp H. UETAKE - 24
Efiect of antilymphocyie serum oa Reovirus infection of mice------
S. Ina axo Y. Hixusma --oeoe 7
Influence of ALS on the antigen-veactivity of bone-marrow ceil

{guinea pig) oo Y. Arar, T, Tsti, Y. Norose axn Y. [cHigawa «oeee. 30
Lyvmphoid cell surface antigens and cell-mediated immunity.---.-.-.

D.B. Amos ----- 33
Allogeneic inkibition and ccll-mediated immunity {Introductory
FOMATRS) o e K.E. Herrstronm «o---r 34

{continued on inside back cover)

1970. 11. 29~30 — Nagoya

JAPANESE SOCIETY FOR IMMUNOBIOLOGY



e/ RN b1y N
A=A A

THE &3, TH

SYMPOSIUM
ON

IMMUNOCHEMISTRY
AND

IMMUNOBIOLOGY

RBFn45E 11 28 .29.30H
P BHERESHSEE - BEE
NOV. 28.29.30, 1970

NAGOYA



(1)

gt EYy R YU a

=18 11 H28H (+) & 4

9.25-9.30 B OH REAEF (RGR2AEY 2—)

Opening remarks Yohei Ito (Aichi Cancer Center)

9,30-10.00 Y ¥ ¥ [gG0A2T %47
MmBEH (LXBEGEA)
Studies on the specificity of allotype A2 of rabbit
immunoglobulin G,
Mitsuaki Kakinuma (Research Institute for Tuberculosis,

Hokkaido University, Sapporo)
10.00-10.30 % &7 a7 |} v © Idiotypic Determinants

mEER o RE EANERERER-E » HHf)
Idiotypic determinants of immunoglobulins.
Yuji Matsuoka, Masaru Takata and Masayasu Kitagawa
(Institute for Cancer Research, Osaka University
Medical School, Osaka)
10.30-11.00 IgAxo—=HEO—KR#EE
HEH=Z MASFSHE(HEHDY 1220 FHER—(RX - EBH ).
ENE— e R A~ NMNER (K < B » 5AFH )
On the chemical structure of IgA myeloma protein of
lamda type.
Yuzo Nozu, Yoshimi Okada, Koichi Titani#,. Shinichiro
Watanabe**, Hiromichi Hara** and Masayasu Kitagawa®#*
Institute for Plant Virus Research, Chiba, *Institute
for Protein Research, Osaka University, **Institute for
Cancer Research, Osaka University, Osaka)
11.00-11.30 Bence Jones X B OHH DR
g FOES(RK-A-EDIBSBRA (SRR« 34AH)
States of side chains in Bence Jones proteins.
Takachika Azuma*, Kozo Hamaguchi* and Shunsuke Migita*#
(*Department of Biology, Faculty of Science, Osaka
University, Osaka, **Cancer Research Institute, Kanazawa

University, Kanazawa)



2
5. 11.30-12.00 H#W [gAOREAEMNTARC [IVEES LT IgA ”
FHEa¥E Secretory Picce OBt . HRl L T OHEHKOWT
PHRBE « FHBR KB - E—E{E)
Studies on human secretory IgA (II): Comparative
studies of IgA-bound secretory plece and free secretory
piece.
Kunihiko Kobayashi, and Hidematsu Hirai (Department of
Biochemistry, Hokkaido University School of Medicine,
Sapporo)
6. 12,00-12.30 1 25 X%+ @D homneytotropic antibody— %0
WEBILFEN . RELCENER —
BAME RN MR -ZHEE(FHERE - B22T53)
Homocytotropic antibodies in the dog and rat —
Physicochemical and immunochemical characterizations —.
Shigeyoshi Fujimoto, Ko Okumura and Tomio Tada
(Department of Pathology, School of Medicine, Chiba
University, Chiba)

12.30-13.30 & K &2 (HBEAS. HHNeHm=R)



'3)
=2 1 H 118288 (+) & &

13.30-13.50 Rty v Koo oS

7. 13.50-14.20 v ¥ ¥ [gMIRAEGHEORAR & oRME
Bl R -BEES (AK@ - £LF)
The antigen binding properties of rabbit IgM antibody.
Kaoru Onoue and Tadamitsu Kishimoto (Department of
Biochemistry, Kyushu University School of Dentistry,
Fukuoka)
8. 14.20-14.50 AT &+ 78234 rREHositkic L sPil
SREZEAARE B FE(RTKR B« ELFE)
The mechanism of inhibition of stem bromelain by its
spec‘fic antibodies,
Shigeki Iida, Makoto Sasaki and Takashi Murachi
(Department of Biochemistry, School of Medicine, Nagoya
City University, Nagoya)
9. 14.50-15.20 Erey b7 A7 Iy AKOUBRIEORERILDONT
R e —{E TR — e LR F o NURER LK R EHBKE )
Tmmunochemical studies on guinea pilg nonprecipitating
antibody to ovalbumin,
Tohoru Nakamura, Kazunobu Ohune, Xoichi Tamote, Kazuko
Uehara* and Jiro Koyama (Department of Hygienic Chemistry,
Faculty of Pharmaceutical Sciences, Hokkaido University,
Sapporo, *Medical School, Tokushima University, Tokushima)
w.liwdjjoIgMV71=vb©@Mﬁﬁ&@mﬁ@K?H6hnu—
chain v 24 724 FREGOLBEIERXDOWT
BAEE - BER=Z B EROAK# - =4F)
Properties and hemolytic activity of the reduction
products of rabbit IgM antibody.
Masaharu lkeda, Tadamitsu Kishimoto and Kaoru Onoue
(Department of Biochmistry, Kyushu University School of

Dentistry, Fukuoka)



(4)
11. 15.50-16.20 ~ & (¥ + 05 13RE M &

O e « FHiR ﬁ(ﬁk-@-ﬁb%@)iﬁﬁ(%:’(°ﬁ'ﬁém)
Studies on the natural hemoiytic activity of snake serum.
S.Kawaguchi¥*, S.Muramatsu*‘and S.Mitsuhashi**
(*Department of Zoology, Faculty of Science, Kyoto
University, Kyoto, **Department of Microbiology, School
of Medicine, Gunma University, Maebashi)
12. 16.20-16.50 *4 Helix pomatia pCH & T 57 &4 REEDOWRILFHHER
BLUEXR BELE(REKE «&E)
Purification of helix anti-A agglutinin and its
specificities as serologically acitive aeagent.
Tkuo Ishiyama and Akihiro Takatsu (Department of Legal
Medicine, Faculty of Medicine, University of Tckyo, Tokye)
13, 16.50-17.20 FYVY KV —nifin 25 -2 LtOES
K AR - THEMT (BIHK « 5« £@{ES)
Binding of anticatalase by rat liver ribosomes.
Tokuhiko Higashi and Hisako Kudo (Department of
Physiological Chemistry, School of Pharmaceutical Sciences,
Showa University, Tokyo)
14, 17.00-17.50 Y v'# — 4@ immunodominant group &+ Otk
BE R BEER - RFHEA (RK « &5 - £5L3)
Two distinct immunodominant groups of lysozyme and
their respective antibodies.
Hajime Fujio, Nobuo Sakato and Tsunehisa Amano (Department
of Immunochemistry, Research Institute for Microbial

Diseases, Osaka University, Suita, Osaka)



{
R =2 B 118298 (B) & &
15. 9.10-9.40 a 1—2#%8 8 trDextran NRRL B13970REFENHHR
BELE s BERT (X« BB« £&LEFE)
Immunochemical studies on Dextran NRRL B1397 containing
a 1-2 linkages.
Mitsuo Torii and Kyoko Sakakibara (Department of Immunology,
Research Institute for Microbial Diseases, Osaka University,

Suita, Osaka)

16. 9.40-10.10 u’“ﬂ-ﬁb%mm&%ﬁﬁoﬁﬁ& ( %V(rk»z RV e 7'5- P4
2WnT)

RBREWR (BRKE * JAGH « £ ) EHEXR (FRE - HR)
Immunochemical properties of glycolipids in mammalian
cell membrane (Studies on Forssman globoside).

M. Naiki and H. Kamimura (Department of Biochemistry,
Institute of Adaptation Medicine, Shinshu University,
Matsumoto)
17. 10.10-10.40 C3H<Y X+ v ¥ ¥ rGORK P T2 EREFO Kkl ©
BitcontT

BREXR(RK B/ &8

On the mechanism of the termination of immunological
tolerance.
Michio Fujiwara (Institute of Medical Science, University
of Tokyo, Tokyo)

18. 10.40-11.10 AIDNP R+ 2R EABFOBR L BUHRALYRORE

BEAAR R R RBFEA(RKE « i)

Induction of immunological paralysis to DNP group and
the absence of carrier specific effect in the paralysis
induction.
T. Fujimoto, S. Utsumi and T. Amano (Department of
Bacteriology, Osaka University Medical School, Suita)



19. 11.10-11.40 Hapten—Carrier FOHMFREBMTC BT T4 hapten,
FlCarrier UK OHEEIER ~f Carrier ik O hapten
PREE X RITTHEIZR —

HEBREE «cRKHEFZ s LNER(BFER & « BAH)
Regulatory effect of anti-hapten and anti-carrier
anti-bodies on the recongnition of antigenic determinants
in hapten-carrier system — Suppressive effect of
anti-carrier antibody on the anti-hapten antibody
response,
K. Takatsu, T. Hamaoka and M. Kitagawa (Institute for
Cancer Research, Osaka University Medical School, Osaka)

20, 11.40-12.10 3 ¢ b homoéytotropic antibody (HTAIEH£ O

FRA) AP
BREE - AO R ZHEE(TEXR -E«EIHKE)
Regulatory mechanisms of homocytotropic antibody
formation in the rat.
Ko Okumura, Masaru Taniguchi and Tomio Tada (Department
of Pathology, School of Medicine, Chiba University, Chiba)

MaodE LHHRAS (GRREIAW)
e« KR (W KE£1L)

Closing remarks Shunsuke Migita

(Cancer Research Institute, Kanazawa Universiy)

Makoto Sasaki
(School of Medicine, Nagoya City University)



BEEYEY PRI Y A
828 1178298 (B) 4 K
& o B B B F (FaRksAtrys-—)

Opening remarks Yohei 1Ito (Aichi Cancer Center)
Session I 2,00-6.00 p.m.

1. Introductory remarks: HIIRIKF Y ¥ ~“ROBHW
HMEB (WK 4R -FHE)
Thymus-dependent lymphocytes in lymph node and spleen.
Masao Hanaoka (Department of Pathology, Institute for
Virus Research, Kyoto University, Kyoto)
2. BromliEz 7Y vy REOHEE
GEEEZ(LER B EE)
Immunological functions of the thymus and bursa of
Fabricius.
Koji Sato (Department of Animal Physiology, Nagoya
University, Nagoya)
3. REHYOY ¥ %
FH B(EKE - EEHHTFEHR)
The lymphatic system of‘germfree animals.
Yutaka Uno (Germfree Life Research Laboratory, School

of Medicine, Nagoya University, Nagoya)

o~

Homeostasis of cell-mediated immunity.
David S. Nelson (Department of Bacteriology, the University
of Sydney, Sydney)

5. RfEY vy SROMEFELERL ST 25E

BFEABAKE (AKX -E - @8

The role of sensitized lymphocytes in antibody production

against the same antigens.

Kikuo Nomoto (Department of Bacteriology, School of

Medicine, Kyushu University, Fukuoka)



/8)
6. HMBREFOEERGRELHFR ;

it AE(BR-E- -#HE)
Phylogenic study of leucocyte antigen (HL-A antigen).
Kimiyoshi Tsuji (Department of Radiology, Keio University
School of Medicine, Tokyo)
7. Surface immunoglobulin-moieties on lymphoid cells.
Eva Klein (Institute for Tumor Biology, Karolinska
Institute, Stockholm)
8. Friend Virus K#> - b OS5 v MEER
RTACE « Bk o J# LK E » B - HE)
Runting syndrome of the rat infected with Friend virus.
Noritoshi Takeichi, Noboru Kuzumaki and Hiroshi Kobayashi
(Cancer Institute, Hokkaido University School of Medicine,
Sapporo)
9, PARARPRZTIZMRBEE(TTF /v AL ABEZCET HBH)D
WHEEIR PEHF - HAAHE (FKe9 40 2x7)
Cell-mediated Immunity in Adenovirus infection.
Chuya Hamada, Setsuko Nakajima and Hisao Uetake
(Institute for Virus Research, Kyoto University, Kyoto)
10, =9 RO3F Vv VAV AREECETHH) Y “ROHOLE
HELEA - BBER (FELK -8 - #5ED)
Effect of antilymphocyte serum on reovirus infection
of mice.
Shiro Ida and Yorio Hinuma (Department of Micreobiology,
Tohoku University School of Dentistry, Sendai)
11. B oRE RIGE~OALSODERIKDOWT
FRsER - F -FEHEE HINE—(BEX @fEH - %%
Influence of ALS on the antigen-reactivity of bone-marrow
cell (guinea pig).
Yoshio Arai, Tadashi Tsuji, Yoshihikc Norose and Yoichi
Ichikawa (Department of Microbiology and Immunology,

Nippon University Medical Scheol, Tokyo)



(9
12, Lymphoid cell surface antigens and cell-mediated immunity.

D. Bernard Amos (Department of Microbiology amd

Immunology, Duke University, Durhan)

T & B

B # & (Reception) 7.00-9.00 p.m.
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Session II 9.10-11.00 a.m.

13. Introductory remarks: Allogenic inhibition and cell-mediated
immunity,
Karl E, HellstrBm (Department of Pathologt, School of
Medicine, University of Washington, Seattle)
14, EEREEEECH T2 RREAARERERIE
BALSE (EFRELER)
In virto cell-mediated immune reaction against allogenic
tumor cells.
Yoshiyuki Hashimoto (Tokyo Biochemical Research Institute,
Tokyo)
15. 5 5 FiC¥# ¥ B local GVHEIG
MEAE IAEBF AR B (KB -RE)
Local graft-versus-host reaction in rats.
Hisami Ikeda, Katsutoshi Komuro and Miki Aizawa
(Department of Pathology, Hokkaido University School of

Medicine, Sapporo)
16, =7 bV OMBEBLGVHERE
BESA(ZX B -FREEHE)
Relationship between blood groop gene B and graft-versus-
host reaction activity in the chicken.
Yoshihisa Fujio (Laboratory of Animal Genetics, Faculty
of Agriculture, Nagoya University, Nagoya)
17, wEEARESHEER s L KEENR 40 &
BETH e+ ERASL AJNERCRK <& « &)
Role of humoral antibodies in tumor allograft immunity.
Masamichi Yutoku, Hachiro Senoh and Masayasu Kitagawa

(Institute for Cancer Research, Osaka University, Osaka)



y
f;). EMRGEERTF (SR EUFK=2a7 7y - #BEEF (MIF)
CHEBEREE
TFH OECMHAEIOT - HBEEB(FHBED)

Species specificity of skin reactive factor (SRF) and

macrophage migration inhibitory factor (MIF).

Takeshi Yoshida, Matsuko Watanuki and Tatsuichiro

Hashimoto (Department of Tuberculosis, The National

Institute of' Health, Tokyo)



(12)

N

Session III 11.00-12,00 a.m.

19. EHEFEAR
FINER (K E « 8
Tumor specific antigens,
Masayasu Kitagawa (Institute for Cancer Research,
Osaka University, Osaka)
20. BABEAMEKC L AEHBHAROMI & T ORI
=3 AT
Antigenic specificity of hepatoma cell lined recongnized
sensitized peritoneal lymphoid cells.
Motoi Ishidate, Jr. (Cancer Institute, Tokyo)
21, = v AR BORBSRINFE OB LLFEIW
ALALF « SHEEZE KHMBZ -BMAKRF (B ¥ 2—8
RH » v A0 REP o Y R KFERFH)D
Chemical analysis of further purified tumor specific
antigens of mouse mammary tumors.
Reiko Furuse Irie, Hiromi Mitsui, Takeshi Kataoka and
Kusuya Nishioka (Virology Division and Biology Division,
National Cancer Center Research Institute, and Faculty
of Pharmaceutical Science, University of Tokyo, Tokyo)
22, Friend virus K 15 7 v FHifgo &L
Ak B iR & B
Xenogenization of rat cells by infection with friend
virus.
Hiroshi Kobayashi (Cancer Institute, Hokkaido University

School of Medicine, Sapporo)

B kK & (EHEA&. Hils

%
B
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Session IV 2.00-5.00 p.m.

23. Cell-mediated immunity in cancer patients.,
C. M. Southam (Sloan-Kettering Institute for Cancer Research,
New York)
24, Cell-mediated immunity against tumors.
Ingegerd Hellstr8m (Department of Microbiology, University
of Washington, Seattle)
25, Cell-mediated immunity & allogenic inhibition KD wnT
FHE= « MREZ - KEET » FELE « & fREE - HPEH
(RlK-&E AR
Cell-madiated immunity and allogenic inhibition of
tumor bearing hosts.
Kunzo Orita, Eiji Konaga, Nobuyuki Ohnishi, Norihiko
Terada, Yoshiaki Kokumai and Sanae Tanaka (Department
of Surgery, Okayama University, Okayama)
26. Studies on the role of blocking serum factors (antibodies)
under some conditions not invelving neoplasia.
Karl Erik Hellstr8m (Department of Pathology, University
of Washington, Seattle)
27. MCHERERBOBER 2T s BRE S &
BHEET (LR BE - BH) FxRE2—e)\eF o Hal 20—y,
e ANy SEWH)
Tumor-specific cell-mediated immune resistance to
autochthonous rat tumors in the primary host.
Kokichi Kikuchi (Department of Patholegy, Hokkaido
University School of Medicine, Sapporo) and Chester M.
Southam (Sloan-Kettering Institute for Cancer Research,
New York)
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28, ) o 3ZR & i 43 4R & OIS ERIBEIER \ )

EEREE.ENRG(RA-EHR -8, BEE - &MK%T
(K« BRIRR - AR )

Interaction in culture between tumor and lymphoid
cells of isologoﬁs mouse.,

Yukio Ishibashi*, Kazutaka Ashikawa*,

Hajime Katsuta** and Toshiko Takaoka** (Department
of Surgery*, Department of Cancer Cell Research,
Institute of Medical Science, University of Tokyo,

Tokyo)
PH& OFF LTHFEAGRER (FLARKAL Y 2 —)

Closing remarks Takato Yoshida, Toshiteru Morita

(Aichi Cancer Center)
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