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The immunotherapy of cancer is
attaining more and more impor-
tance throughout the world today,
where the immunological responses
of the patients are employed for the
treatment of cancer. Itis known
that the immunclogical reactions
play a significant role in the host
resistance to tumours ard the deve-
lopment of malignaney represents
the failure of such host resistance,
Available data indicate the exig-
tence of numerous possible effector
mechanisms operating concurrently
to limit the growth and dissemina-
tion of fumours. These mechanisms
are rasponsible for the surveillance,
for maintaining the inteprity of
sfructure and funesion in tissues
and for eliminating phenotypically
wayward cell elones!,
Immunological Surveillance
After an extensive  survey of
known facts Burnet®® put forward
the immunologieal surveiliance
hypothesis, which states that‘‘the
haterogenisity of histo-compatabi-
iity antigens and the associated

capacity of the immunological
apparatus of higher vertcbrates to
distinguish self from non-cell is
concerned with the elimination of
somatic mutations.” This hype-
thesis is further supported by the
facts that (1) individuals with con-
genital defects in immunological
responsiveness especially cell medi-
ted immunity show a greately in-
creased incidence of malignant
tamours®. (2) The widespresd use
of immunosuppressive agents lead
to malignant tumours’ ar.d (3) The
immunolegical status of tumour-
bearing patients is fournd to be
low®®

The failure of immune surveill-
ance need not necessarily lead to
overt malignancy. In viral onco-
genesis, immunosuppressicn can
enhance the rate and number of
tumours induced'™. Macrophages
also play a vital role in the immu-
nological surveillance mechanism?!,
Immunclogical escape

Even though tumour specific
immunological mechaniems are
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signilbcant factors in host resis-
tance, the very existence of antigi-
nic tumours implies that neoplas-
tic eellshive escaped the immuno-
logical surveillance mechanisms, or
that th: immune rasponse has been
ineffogtive. There are many theori-
tical possibilities by which the host
reactions may be depressed and the
tumouy grows. Some ol them are
reviewed below.

1) General decline in immune
capacity

Mlignaney is generally associa-
ted with old age and this may be
due to the decline of immune surve-
illance or because of the accumu-
lation earscinogenic impacts,
1t was shown that sumour isografis
are botter accepted in older ani-
mals'2. Kiibet and Morton '3 had
shown that patients with general
hyporeactivity have more rapidly
growing tumours and have poorer
prognosis following surgical treat-
ment. It is wall known that ag
age ndvances, tke regenerative pot-
entiul of lymphocytes is decieasir g,

Ot

2) General immuae suppression

A general depression of cell medi-
ated immunity is noticed in lymp-
homas and leukemias,!*'®> and later
on, in all types of advanced mali-
gnancies > %, Many chemical car-
cinogens have immunosuppressive
action.'™® Immunosuppressed pa-
tients are more prone to maligna-
ncy, as often reported in renal
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transplant recipients.!'® However,
depression in immunity is a cause
or effect of the cancer growth, isa
question not yet answered.

3) Specific Immunologeal
Tolerance io tumours
This may be another reason for
the non-rejection of tumcurs. This
is demonstrated by the vertical
transmission of the virus through
milk to the offspring rendering
them tolerant to mammary ecarci-
noma?®, Gross Leukemia?!' and
Moloney Leukemia®2, Grahazm and
Graham?® showed a tolerance indue-
ing agent in human cancer tissues,
Possibly the excess of antigens pro-
duced by a large tumour mass could
also paralyse the host response.

4) Insufficient antigeric
stimulus

Inocula of small numbers of che-
mically induced tumours would
develop in syngenic hosts, that are
capable of inhibiting the growth of
medium sized, but not of a large
inocula,?* In the early stages of
tnmour growth, a few isolated
tumour cells may present tco Mitls
antigen to sensitise the hest. By
the time any response hag beccme
pstablished, the tumonr cells may
well have replicated several times,
and now the ceil massis beyond the
capabilities of immune rejection.>®
5) High growth potential ef

tumeur cells

Tumours may replicate very rapi-

dly to outstrip the proliferative
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pot:ntial of thelymphoid apparatus.
Ultimasely, the dynamic nature of
the growth potentisl of the tumours
versus the immunological resistance
dotermine the fate of tumours . ®®

6) Development of
Immunoresistance

Continued use of antibiotics will
lead to the selection of resistant
micro-orginisms. Similarly, pre-
sence of anti tumour antibodies
will lead to destruction of sensitive
tumour cells; but at the same time
causes selection and consequent
emergence of resistant tumour cell
colonies. Progressive accumulation
of Ig G on the tumour ocell surface
in a recurrent Burkitts lymphoma
has byan observed 2 Globulin coat-
ing in vivo of KEhrlich’s ascitis car-
cinoma cells has been noticed by
Thunold.?” Antibody induced sup-
prassion of the synthesis of mem-
brane linked antigem has been
demonstrated in tissue culture 28

7. Antigenic loss

Closely related to the above
mechanisms, is the loss of anti-
gens from the cell surfaces of
malignant cells. Green2® proposed
that cancer cells were malignant
because they lost tissue specific
antigens and thus were no longer
subject to tissue homeostatic
vontrol mechanisms.  Antigenic
deletien has also been shown in
hamster renal carcinoma, rat
muscle tumoui®® and uleo in huwmwan
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malignancies such as squamous
cells carcinoma®' gastric carci-
noma*® and kidney ecarcinoma?®,
Those cells which have lost their
antigenicity will natuarally escape
from the immune attack,

8. Escape from allogenic

inhibition:

Allogenic inhibitict is seen to be
operative only when the number of
tumour inoculum is véry snall at
the order of 10° to IL> cells®* 3
Mammary carcinoma was rejectcd
when inoculated in a small dose but
escaped rejection when large
inocula were tested’®, Herberman
et al®? showed that the amount of
antigen presented, the method and
route of antigen administration,
and the persistence of the antigen,
all appear to be important factors
in immunogenecity.

9. Immunological sanctuaries:

Tumours may arise in regions of
the body hidden from the sur-
veillance of hosts immune system.
Such a mechanism has however
been able to explain carcinocgeneris
caused by plastic films in animal.?3®
or asbestose in humans.

10. Antigenic concealment by
carbohydrate moieties : -

Carbohydrate rich proveins con-
taining sialic acid moieties conceal
the cell sarface antigens and
prevent detection of tumour cells
by the host immune system?:
In favour of this hyjothesis, it was
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shown that treatment of malignant
cells with neuraminidasge (which
will release the sialic acid from
cell surface) increased their immu-
nogenesity in experimental models
4,42 45 well as in human uterine
cervical  carcinoma’® Ascites
tumour cells have been found to be
protected from immune dhback by
a coating of sialomucine® Anti-
genic determinants can be masked
by the glucoprosein coating by
mechanisms involving electrostatic
repulsion, compestitive hydrooen
bonding or by colloid protectlon
In s rat mammary carcincma
model, all the metastasizing
tumours have little or no demonst-
ratable glycocalyx,  while all
nonmetastasizing tumours have
thick glycocalyx™ Unmasking of
tumor specific antigens by neura-
minidase treatment and consequent
increase in their immunogenicity
has been utilized for successful
immunotherapy  against cancer

both animals and human
41, 48, 40 i

in
beings

Tumour enhancement by
antibodies (Blocking factors)

Circulating antibodies may coaf
the malignant cells which prevent
them from being destroyed by
cytotoxic lymphocytes. Immun-
elogical enhancement was detected
by the growth of tumours in
foreign recipients by the passive
adminisération of  pre-formed

11

a seen
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specific antigens* **, Pretreat-
ment of tumour cells with anti-
serum could protect the tumour
cells from immune lymphoid cells
when both are inoculated into
hosts simultanecusly®*®. Moreover,
serum from immuanized donors
containing  specific -antibodies
againgt tumour, and capable of
excerting complement - dependent
and cell dépendent cytotoxicity
against tumour cells in vitro is

ineffective in controlling the
growth of transplanted rat hep-
atomas and sarcomas®™. As the
tumour mass irgcreases in size, the

cell mediated immunity is seen to
be suppresseds', but the titre of
specific humoral antibodies are
to he increasing till the
ends? 53, This implies that anti-
bodies can enhance the tumour
growth.

12 Inhibition of Ilymphocyte

receptors (Inhibitory factors)

It was shown by Currie and
Basham® that lymphocytes from
patients with advanced cancer
need to be extensively washed
bafore their ecytolytic properties
are detectable. When thisinhibitory
material is assayed, patients with
small tumors have Minimal inhibi-
ory activity but in those with
more advanced disease it is readily
detectable. 1t was suggested that
theinhihitory factor is circulating
soluble tumour-antigens. Recently,
it is shown that spleen cells taken
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from immunized animals are slug-
gish to attack the cancer cells; but
whon the same spleen cells were
cilturad for 24 hoars, they become
highly cytotoxic to tumour cells®®.
Similar findings were noted in
the case of lymphocytes taken
from tumeur bearing animals
also’°®, Moreover, when the
supernatant from the culture was
found to contain a factor which
inhibits lymphoecytes in their car-
cinolytie action®., The antigens
released from tumour cells can effecs-
ively combins with thereceptors on
the effector lymphocytes, thereby
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circulating turmour antigenes or
by antigen-avibody complexes is
demonstrated in many animal
models®70,

These are the potential escape
routes for tumours; but at presens
we are not able to find out which
of these important in the
tumour bearing patients. We
should always bear in mind that
there may be aliernative pathways
for tumour escape such as presence
of inhibitery lymphocytes, ieed
back inhibition by antibodies ete.
Once we are able to find out the
escape route, the early detection

are

inhibiting their action. Inhibit- anq treatment of cancer will be
ion of lymphocyte activity by eagier.
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