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Abstract

Antibodies directed against tumor associated antigen provides a means for delivering preferentially cytotoxic radionucleotides to the tumor
tissue primary as well as its metastatic sites known as Zetotherapy or Radioimmunotherapy, The factor that can influence the effectiveness of
radiation in the tumor compared with its effects on radio sensitive normal tissue depends upon specificity of antibody , other factor which can
influence is the distribution of target energy in the tumor and host response to the injected foreign antibody There is a continue research/studies
for more specific antibodies to target against targeting antigen present on tumor, the parallel growth of Genetic Engineering are geared towards
the problem of reducing antigenecity of specific antibodies and reducing the mass of cancer antigen antibodies.

Discussion i Monoclonal antibodies introduction allows more precise

. targeting to cancer cells (Figure 1A & 1B).
Radioimmunotherapy (RIT) gota thrust after the development

of new monoclonal antibodies as part of chemotherapy / ii. The improve gamma and positrons tumor immune
immunotherapies for cancer treatment because of three factors imaging can be obtained by the help of Monoclonal antibodies
given below. since it get concentrated in tumor tissues.
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Figure 1A & B: Radioimmunotherapy.
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iii. There have been number of research /studies indicating
clinical response to monoclonal antibodies labeled with
radionucleotides.

In view of above facts Order at el at Jhon Hopkins hospital
Baltimore used Radio labeled antibodies for Hepatocellular
carcinoma and Cholongiocarcinoma which included 1131 labeled
antiferritine and Anti carcinoembrynoic antigen (CEA), and
Carrasquillo and his colleagues 1984 used murine monoclonal
antibodies labeled with isotope of radioiodine against Oncofetal
glycoprotein (p97) in human melanoma with definite clinical
response. So, till date stage is set for this form of cancer therapies
but it requires Multidisciplinary team work which includes
nuclear medicine expert / Radiation oncologist /Medical Physicist
[1-5].

What is targeted in Radioimmunotherapies?

The ultimate target for the administered radio labeled
antibodies / polyclonal antibodies are ionizing radiation to the
DNA of malignant cells.

The effect of radiations due to doubled DNA breakage (DSB). It
hasbeen found thatlow energy transfer LET radiations of photons/
electrons an average 200 -DSB require to kill 90% of tumor cell
populations as well as high energy transfer high LET radiation
a particle/ Neutrons is somewhat fewer DSB are required. One
advantage that targeted radiations has over antibodies targeted
cytotoxins is that a tumor cells without appropriate antigenic
determinants can yet be sterilized by radiations cross fire from
adjacent cells having the determinant and binding the labeled
antibody the sterilizing efficiency of the crossfire effect will
depends to a large degree upon the spatial arrangement of the
malignant stem cells the respect of labeled carrier antibody.

It has been also found in studies that tumor biopsies that many
of the McAbs (Monoclonal antibodies) directed against tumor
associated membrane antigen will attack /attached to surfaces of
only a portion of the malignant cells population due to Antigenic
heterogeneity due this there is no doubt that many tumors it will
results in uneven distribution of targeting antibody so the cross
fire effect will compensate this? it is also possible that polyclonal
antibodies can reduce this un even distribution of radio nucleotide
carrier antibody furthermore the problem of heterogeneity of
tumor cells antigen can be overcome by radioactivity were to
deliver by small numbers of antibody molecules heavily laden
with a and {3 emitters [6-12].

The Carrier for Radio Immunotherapies

furthermore, of the carrier (Antibody) is to deliver tumor
cells sufficient radioactivity to sterilized them although attention
is focused on delivering high levels of radioactivity as quickly as
possible to tumor cells furthermore it is equally important that
retention time of radio nucleotides in the tumor cells relative to
that dose limiting normal tissues should be as long as possible [13-
18]. To maximize the ratio of dose to tumor cells to normal cells,

ideally the physical half-life of radio nucleotide should be similar
to the biological half-life of carrier (antibody) but unfortunately
antibody biological half-life greatly varies tumor types to other
tumor types, It seems monoclonal antibodies more avidly binds
to tumor cells antigen in compare to polyclonal antibodies. Recent
advancements in genetic engineering now make it possible to
prepare human antibodies with high avidity to tumor tissues
that reduces the chances unnecessary accumulation of radio
labeled antibodies in normal tissues. After injecting radio labeled
antibody immunogenic reactions happens in host and immune
complex being formed these immune complexes get accumulated
in host Reticuloendothelial (RES) tissues, Spleen , bone marrows.
Kidneys and liver and producing harmful side effects of radiation
we also know that circulatory tumor antigen is also present in host
blood (LIQUID BIOPSIES) which instantly combine with injected
radio nucleotide antibody and get deposited in RES, and kidneys
and producing harmful effects [19-25].

Unfortunately, it remains a significant stumbling blo-
ck in the treatment of Radioimmunotheripes

One can argues that high metabolic activities in tumor cell as
well as high proliferative index over normal tissue will take care
of RES/ KIDNEY extra radiation, but we all know that normal
tissue permeability of capillaries example thyroid bone marrow
renalglomeruls liver/spleen choroid plexus there is rapid passage
of macromolecules so if malignancies originating from these
tissues might be the ideal candidates for radioimmunotheripes.

The Choice of Radionucleotides

Tumor localization can be obtained by using specific
antibodies (Monoclonal/ Polyclonal) labeled with 109 Pd, 1131
( Goldenberg Et al 1982), Astatine A211 among above mention
only 1131 has been so far used much clinically most of the work
on 1131 was carried out by Order and his colleagues(1980 to
1984) they reported significant response in Hepatocellular
carcinoma to 1131 Labeled with Antiferritine in Hepatocellular
carcimona and 1131 along anti CEA antibodies used as part of
complex drug/ radiation regime .Some researchers have reported
added degree of response when 1131 labeled with anti-epidermal
growth factor receptor these researchers injected labeled McAbs
either directly into tumor or artery supplying that very tumor.
[131 Over many years proved its tumor destructive properties
in thyroid carcinomas and it was therefore quit natural to use this
radionucleotide for antibody targeted therapies knowing the fact
this agent has been well studied as well as relatively cheaper to
other radionucleotides.

However, some limiting factors is being noted in RIT treatment
are.

i. Variation in the pattern of distribution of malignant cells
within the tumor mass because of the heterogeneity factor.

ii.  Variation in the size of tumor mass and their metastasis
pattern.
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iii.  Different retention time of different radiolabelled
antibodies makes it clear that only one nucleotides will not be
suitable for all different kinds of tumor.

One therapeutic approach to overcome the heterogeneity of
tumor mass is to use to use a radiolabelled with high cytotoxic
activities , the a emitters radionucleotides fall into this class, but
the problem of with this emitter that a emitters equally efficient
in killing of normal cells as well.

B emitter can be use with philosophy that allows time for the
repairing of normal cells but such repairer do not happens with
a emitter.

How to Protect Normal Cells & Fast-Growing Stem
Cells (Bone Marrow) During Rit Treatment

THE Attention given for increase deposition of energy in
tumor keeping mind that similar increase may occur in the
energy deposits in bone marrow kidneys , liver like critical
organs in clinical practice above problem tackled by monitoring
biochemical and hematological parameters before ,during
and after RIT therapy . The most common side effect found to
be life threatening leucopenia and thrombocytopenia, by the
help of gamma scientinography that liver and spleen (RES)
accumulates large amount of radio nucleotides. It indicates that
highest activities used in the therapy the dose limiting radiotoxic
effect may be to those organs rather than bone marrow, in other
circumstances kidney could be most affected organ because of
localization of radionucleotide immune complexes of Ig fragments
kidney keeping these thing in mind that estimation of local
absorbed dose not simply the absorbed dose to the whole organ.

Zetotherapy prospects

Cancer treatment with targeted radionucleotide treatment
also known as Zetotherapy (Zeto means therapy by seeking out
tumor cells) is area of radiotherapy with considerable potential
, this potential is to realize problems as well associated with this
form of therapy need to be sorted out clinically and must be
realized and addressed upon .given below points must be clarified
and resolved.

Antigenic heterogeneity

The irregular distribution of binding sites throughout the
tumor cell population is likely to produce a similar irregular
deposition of energy for that an approach must be addressed to
get an uniform distribution of radiation energy among tumor
cell population, McAbs (monoclonal antibodies) supposed to less
heterogeneously distributed and more specific to tumor cells.

Specificity of Antibody (Carrier)

Many of the presently available antibodies are localized in
the area other than tumor. It’s important that search must made
for most appropriate antibodies as carrier that preferentially
localized in primary tumor or its secondaries only.

Fractions of Radiations

With external irradiation EBRT fractionations dose is given
in such way that normal tissue gets time to repairer the same
principle will apply with 8 emitters but not with o emitters. The
difficulty with fractionations of dose with Zetotherapy is the
major problem due to antigenicity of given radiolabel antibodies
the most pragmatic and successful to this problem were tried to
resolve by Order and his collogues by using multiple sessions of
giving polyclonal antibodies each time of using different species of
to develop antibodies other most practical salutation appears to
me that we deployed Genetic engineering dept to develop carrier
antibodies molecule with minimum antigenicity to host.

Access of antibody to target antigen

Science estimation of radioactivity deposition at microscopic
level in tumor mass cannot be done even by Gamma Scintigraphy
or by PET scanning [26-35]. *Actually Specking This Represents
a Major Problem in Our Present Knowledge*

Conclusion

In India parallel development of Genetic engineering,
Radiation oncology along nuclear medicine branch as well as
medical physicist will surely give boon to this form of therapies,
our aim should be therefore addressing the problems associated
with Zetotherapy as discussed above as well as try to identify
tumors as quickly as possible those are most suitable for this kind
of therapies in cancer treatment.
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