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MALIGNIN, ANTI-MALIGNIN ANTIBODY AND SCANTAG

TABLE II -~ DISTRIBUTION OF NUMBER OF SERUM ANTI-MALIGNIN ANTIBODY
ACCORDING TO TYPE OF MALICNANCY AND CLINICAL STATUS

TYPE OF MALIGNANCY

Carcinome of:

Lung

Larynx

Breast

Uterus

Cervix

Ovary

Vulva

Colon

Rectum

Stomach

Oesophagus

Bile Duct

Prostate

Bladder

Urethra

Kidney

Testis

Thyroid

Pancreas

Adrenal

Skin

Undifferentiated
Hodgkins' Disease
Lymphoma
Multiple Myeloma

Acute Myelogenous Leukemia
Acute Lymphocytic Leukemia
Chronic Myelogenous Leukemia
Chronic Lymphocytic Leukemia

Fibrosarcoma
Melanotic Sarcoma
Osteogenic Sarcoma
Rhebdomyosarcoma
Liposarcoma
Hemangioblastoma
Histiocytoma

Brain Cancer
Retinoblastoma

TOTAL NUMBER
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CLINICAL STATUS

DETZRMINATIONS

No Evidence

Active Disease Disease Terminal
11 1 2%
2 1
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80 2 51
1
247 86 167

respectively, by laboratory personnel who were in a different center than the cne
in which the specimens were collected.

Correlation of Clinical and Laboratory Data

Correlations were made for each patient after completion and recording of both
clinical and laboratory data separately.

terminal cases is likely to be very small since it involved pathologically confirmed

The error for these correlations in

E
?
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342 ONCOLOGY

cancer and two reliable dates: the date of the antibody determination and the

date of death., For each of 206 of the 247 active cancer cases, in addition to

the absence of their names from the tumor registry of deaths, it was posaible to

verify by contacting each patient or their physician that the patient was still

alive at the end of one year. For 41 of these cases, the contact verification

either was not possible or possible only to the tenth month. Since most of these

41 cases were from the first two years of the study, when clinically terminal

patients were actively excluded from the study, this is not likely to represent an

? appreciable error, At most, the number in the terminal group increased, each by o O
. 41, neither of which would significantly influence the conclusions reached except
] for the value of the mean for the antibody in the terminal group which would be
. increased. In the statistical comparison of the groups, values of p=0.0l were
considered statistically significant. The only comparison of those found not

3 significant under these criteria which approached but did not quite reach the 0.05
; level was between the first two control groups (Figure 1). A preliminary report
j was made on the first 290 specimens studied (Bogoch,et al, 1979).

3 ﬁ RESULTS - HUMAN SERUM ANTIZSODY STUDIES

Figure 1 shows the concentration of Anti-malignin antibody, in micrograms/ml serum
in individusl sera, in the four control groups and the active cancer group: that
is, (1) healthy normals, (2) cancer patients showing no evidence of disease after
successful treatment, (3) out-patients (non-cancer) with medicel-surgical symptoms
but without defined disorders, (4) in-patients (non-cancer) with defined medical-
surgical disorders, and (5) patients with active cancer who lived one year or
longer. While the four control groups did not differ from each other at a statis-
tically significant level, each differed from the active cancer group at the signi-
ficant level of p<0.000001.

T —

Figure 2A shows the concentration of Anti-malignin antibody in individual sera of ;
patients with terminal cancer, that is, those who died within one year (mean 4.k

% 3.5 months). The concentration of antibody in this group differs statistically

from the active cancer group at a level of p-<0.000001. Together with the data i
shown in Figure 1, it may be seen that 90 of 108 cancer patients (83.3%) who had
antibody levels below 135 micrograms/ml died within one year. 1In contrast, of

the 76 active cancer patients who were longer term survivors and who could he

followed 13 to 46 months {mean 22.3 * 8) after the antibody determination, 68

(89.5%) had had elevated antibody levels. Figure 2B shows seven examples of the
decrease before death observed in individual patient's serum Anti-malignin anti-

body levels when determined serially.

Table II shows the types of cancer patient studied, and the distribution of samples
between active disease, terminal disease and no evidence of disease in each type

of cancer, The distribution of type of cancer is fairly typical with the excep-
tion of an excess number of brain cancer cases which was the initial focus of
interest of the study.

In the pre-selected groups not representative of the general population, the

antibody level was elevated in the sera of 20.4% of patients with multiple scler- é;\%a o
osis, 31.1% of patients with benign tumors, 30.2% of 'contacts' of active cancer ; o O
patients, and 38.7% of blood relatives of active cancer patients. oo~

Table III shows the correlation of the presence or absence of Malignin in cells
as determined blind by immunofluorescent staining with Anti-malignin antibody
(MTAG), and the clinical-pathological diagnosis. The MTAG stain result was
correct in 20/22 specimens (91%). Standard Papanicolaeu stain examinations per-
formed blind on duplicates of these specimens by other pathologists were correct
in 17/22 specimens (77%).

Figure 1.
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Figure 2,

Relation of level of Anti-malignin antibody to terminal clinical state.
Solid circles, Net TAG; Open circles, S-TAG (F-TAG excess). See
Methods for details. A. Single blind determinations in individusal
patients. B. Longitudinal blind determinations on seven individual
cancer patients (1 through 7) whose death (D) oceurred 1 to % months
from the date the last specimen was determined,
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TABLE ITI

CELL MALIGNIN:
IMMUNOFLUOCRESCENCE MTAG RESULTS

cancer non-cancev total

Clinical- cancer 1L 2 1€

Patholcgical

Diagnosis non-cancer 0 6 S
total 14

Ny
\)

In addition to the positive stain for Malignin in cells from breast, cverian and
bronchogenic carcinoma, and astrocytomas, cells grown in tissue culture from human
squamous cell carcinoma of the vulva (Meck,gﬁ al, 1081), and from five different
types of human lymphoma, as well as leukemic cells in both acute and chronic leu-
kemia blood have demonstrated positive staining. Outer cell nembranes as well

as intracytoplasmic membranes are predominately stained, with sparing of the
nucleus, in agreement with the localization of the Malignin antigen as determined
by cell organelle fractionation and direct isolation. Non-neoplastic adult
tissues (Harris, et al, 1980) and normal fetal tissues have been uniforwly nege-
tive for Malignin except for two cases of astrocytosis.

DISCUSSION - HUMAN SERUM ANTIBODY STUDIES

The data obtained in this blind study are consistent with the previous evidence
that Malignin is a general transformation antigen. Thus, rather than being
restricted to particular cell types, Anti-malignin antibody was elevated sgignifi-
cantly above normal levels and Malignin was visualized in cells, in patients with

a broad variety of active cancer (Table II, and Immunochemical Methods). That

the antibody was in the normal range in 94.2% of patients who had been successfully
treated and at the time of the antibody determination showed no evidence of disease,
suggests that an active cancer state is required to maintain elevated antibody
levels. In the separation of healthy normal subjects from active cancer patients
by determination of Anti-malignin antibody, all healthy normals had values below
135 (mean 59.1 ¥ 27.0) micrograms/ml and there were no 'false positives', while

in the active cancer group, 92.7% showed elevated values of antibody (mean 273.7

¥ 156.5 micrograms/ml). The healthy normal and the active cancer groups differed
at a level of p<<0.000001 for the whole active cancer group, as well as for each

of the two subgroups shown in Figure 1.

As medically-ill subjects are brought into the comparison (Figure 1), the mean
levels of concentration of antibody are seen to shift slightly but nct significantiy
upward. In the out-patient non-cancer group, 94.6% were still in the normal

range, and 5.4% were in the elevated range. In the in-patient, more clearly ill,
positively diagnosed (but apparently noq—cancer) medical-surgical group, 91.2% were
still in the normal range, and 8.8% were in the elevated range. These two con-
trol groups were not statistically significantly different from the healthy normal
control group, but each differed from the active cancer group at a level of
p<0.00000l*. It might be expected that compared with healthy normals, the in-
cidence of cancer would be greater in medically ill patients and that some of

these cancer cases might not yet be clinically diagnosable. How many of these
presumptive 'false positives' actually represent occult cancer not vet clinicallw
detected cannot be predicted, but it is relevant to note that six additional

*Confirmed independently with 360 additional cases by Dr. Stephen Dungan, Smith~
Kline Clinical Laboratories, to be submitted.
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. 'false positives' were found from one to 19 months later actually to have clinic-
i ally and pathologically proven cancer.

'ﬁ The data in the preselected groups, although blind, were not randomly conlliected

o as were those in Figures 1 and 2 and, are not representative of the general popu-

- lation and therefore, cannot be pooled with them. These conditions are of
course much diluted in the general population and are likely to account for less
than 1% of the total L9 asymptomatic positive rate.

The possible utility of the Malignin antigen and the antibody for general screen-
ing of populations for cancer is suggested by the low asymptomatic 'false' posi-
tive rates shown in Figure 1 in the healthy normal and out-patient control groups. ‘
Further studies in general population groups are now in progress. The results
of the present studies present the possibility, within the limitations cf all lab-
oratory procedures, that both the determination in cells of Malignin and in serum
of its antivody may be useful in helping to recognize the presence of malignant
states in individuals in whom cancer is suspected. In addition, the clinical
follow-up of iadividual patients osver months and years has permitted the compari-
son of clinical outcome with antibody levels which were obtained on blind coded
serwn specimens. The correlation observed suggesits that the Anti-malignin anti-
body level may be related to survival in that the elevated values during active
disease were associlated with longer survival and low levels during active disease
with early death. After successful treatment, however, the presence of normal
(low) antibody levels may be an aid in determining whether an active cancer state
has been replaced by one in which there is 'no evidence of disease'. Once again,
the laboratory value can have relevance only in relation to the clinical status,
and it usually should not be difficult to separabte the clinically healthy from
the clinically terminal patient, both of whom have low levels of antibody but for
different reasons. -

The significance of the correlation of lower levels of Anti-malignin antibody with
terminal illness shown in Figures 2A and 2B is not known. Since as seen in
Figure 2B, the drop in antibody can occur abruptly, in as little as one month
before death, it is not known how many of the eleavated values shown in Figure 24
were followed by a similar drop prior to death, The drop nay, therefore, be even
more common than observed in the single determination. The phenomenon is in
accord with previous demonstrations by others of the general decrease in immuno-
competence observed to signal oncoming death in both human and animal cancer
(Hersh,gz al, 1976), and may simply represent a secondary consequence of the ter-
minal state. However, since Anti~malignin antibody is specific for a cancer cell
antigen, localizes preferentially in malignant cells in vitro and in vivo, and has
been shown to be cytotoxic to malignant cells in vitro (Bogoch and Bogoch, 1980),
the drop in antibody might be more central to the cancer process and be to the
detriment of the patient. In addition, earlier data {Bogoch and Bogoch, 1979a)
showed Anti-malignin antibody in human cancer sera to be largely 'disarmed‘', with
its Fc porticn cleaved from the Fab fragments, which would result in loss of cyto- ]
toxicity. This process might reflect one form of the cancer cell's defense -
against the antibody. The low levels of antibody observed here prior to death

may be evidence of a second form of the cancer cell's defense, the result of in-

creasing blockade of antibody production or release due to antigen excess as the
tumor proliferates.

CONFIRMATORY STUDIES ON HUMAN SERUM ANTIBODY STUDIES

[T )

1. SmithKline Clinical Leboratories (1982) - Hospital Population

1 Three hundred and sixty additional cancer patients and controls were studied
. blind and completely independently by Dungan et al (to be published) with
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TARGEY reagent. The range of values of Anti-malignin antibody in both normal
and elevated groups were comparable, patients with active cancer had slevated
values, and doth terminal patients and those in remission ('no evidence of
disease') had low (normal) values, all with avproximately the same consistency
as observed in the data sbove {Bogoch, et al, 1982). Notable again was the
low asymptomatic ('false') positive rate of 6% for a non~cancer
out-patients and in-patients.

2. Chemical Industry Workers {(1982) - 4% Asymptomatic Positive Rate in General
Population

One thousand four hundred and eighty serun specimens from five hundred and one
normal chemical industry workers were ztudied blind with TARGET reanent
(approximately three specimens per subject with two months between specinens).
The overall asymptomatic {'false') positive incidence was 9. Only twenty
workers had two or more elevated values, and these twenty are being
followed Ffor the appearance of clinical cancer. (See data in Bomoch, eb al,
1982, indicating that six asymptomatbtlc positive subjects developed the Tirst
clinical appearance of cancer one to 19 months after the Anti-malignin anti-
body serum test was elevated.)

The low asymptomatic positive rate of 4% is azain encouraging for the uss of
the Anti-malignin antibody test in the screening of normal populations.

IN VIVO DETECTION OF CANCER CELLS WITH RADIOISOTOPE SIGNAL FROM
SCANTAG

The feasibility of attaching a radioactive label to Anti-malignin antibody has
been demonstrated. The injection into animals of this radio-labeled antibody,
called SCANTAG, has been accomplished and shown to be safe and effective. The
radio-labeled SCANTAG localized preferentially in the cancer tissue when compared
to normal tissue, thus indicating that the specificity previously dermonstrated

in vitro of the preference for cancer cells which is conveved by the use cf
specific Anti-malignin TAG products is confirmed in vivo.

The Labeling of SCANTAG with 99m Technetium (99MTc)

Procedure for Labeling

Two preparations of SCANTAG (concentration of each 0.4 mg/0.5 ml) were added to
separate sterile evacuated vials. To each vial was added 0.1 ml of a sHanncus
chloride solution (10 mg SnCly. 2 HpO in 100 ml of O.0L N HCL). The vials were
mixed for 3-4 minutes. 0.1 ml. (6mCi) of 99MPc-pertechnetate (sodium salt) was
added and mixed 2-3 minutes.

Procedure for determining labeling efficiency

Samples of each 99mTC-SCANTAG preparation were tested for labeling efficiency by
descending paper chromatography using Watman No. 1 paper with 85% methanol as the
golvent. A similar study was done with Sodium Pertechnetate-29™Tc which acted
as & control. After 2 hours, the papers were removed from the chromatography
tank and divided in two sections: (1) 1 cm about the origin; (2) the remaining
peper up to the solvent front. Each section was then counted in a gamma well
scintillation counter and its content of radioactivity determined (cpm). Approx-
imately 50 lambda were plated on each paper strip.
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ac
T4«B8LE IV - LABELING EFFICIENCY OF ’)mTC—SCANTAC
Ccmpound Site on Paper CPM 4 Chewlcal Svecies
Q0 U . S 7 %= '
WaTa01,-77"Te  origin k.ol x 10 7.%3% reduced TcO, -
NaTcOy,-99"Te  sclvent front .25 x 10° or.E74 Teo" -
- QG " -
SNmoSCANTAG  origin k.35 x 10t 98. L7 I9NDe _5CANTAS
solvent front 0.7t x lO% 1.53% g?Ou -
origin 1.96 x 10° 98.01% Z7Me - SCANTAG
Ixpo. 2 solvent front 3.93 x 10" 1.99% TcO, -
TABLE V - ANTIGEN-ANTIBODY RESECTION
Gel Area Counts per Min. %
SCANTAG - MALIGNIN 1.99 x 10% 92 ,0L%
Backzround gel 1.72 x 10~ 7.96%
TABLE VI - °°Tc-SCANTAG LOCALIZATION IN VIVO
Counts/gm/min.
Sacrifice Tumor
Animal (hr. post injection) Wt., mg. Tumor Normal Ratio
A 1.25 1.9 149,100 13,400 .l
3 5.30 6.0 16,200 6,600  Z.5:1
M) 7.2l 23.0 53,000 5,800 L.l
D 24,10 29.0 56, 700 7,500 L0k

Procedure for Antigen-Antibody Reaction

A portion of the labeled solution was also tested in an Ouchterlony gel plate to
determine its ability to react with Malignin in the antigen-antibody reaction.
After a 3-hour peried, the resulting sharp reactive lines were removed from the
gel and their content of radicactivity measured. An equal portion of the gel
not involved in the reaction was also removed and its content of radiocactivity was
also measured as background.

Results: Labeling Efficiency

The following conclusions were reached relative to the quality control tests
employed (Tables IV and V): (1) 99 c._pertechnetate was reduced by stannous
chloride to a more reactive oxidation state (+4+5); (2) The reduced pertechnetate
labeled both preparations of SCANTAG; (3) The 99T~ SCANTAG was tested for its
ability to retain its acti.ity and was found to retain its ability to react
immpnologically.
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TABLE VII
ANTTIBODY PRODUCTION MEAN (AND RANGE) FOR SETS OF CLONES

Antibody (pg/ml cell supernate)

Antibody species At 1 mo. At 5 mo.
MAMA-F 33 (19-67) (n=1k) 216 (126-393) (n=8)
MAMA-S 33 (21-62) (n=22) 107 ( 3hk-248) (n=8)
MAMA-F /s¥* 27/25 (n=7) 105/146 (n=15)

* MAMA-F/S values in mouse ascites fluid at 8 months were, in two clones,
660/1070 and 780/670 (Bogoch, et al, 1981)

The Use of Radio-ILabeled SCANTAG in vivo to Detect Cancer Cells

Wistar rats were injected intracerebrally with Cg gliome tumor cells which had

had previous passages in rats and in tissue culture. The rats were observed for
the first signs of growing tumor, such as weakness, tremor or unstesdiness. These
symptoms first appeared seven to 10 days from injection, and resulted in death
within three to four days in many animals, and one week in all. As soon as
symptoms appeared, the animals were injected with labeled SCANTAG intravenously

in the tail vein, then the animal was sacrificed at varying times, the brain re-
moved, the tumor dissected from normal brain, and the radiocactivity in each
dissected specimen compared (Table VI). Tumor and normal brain specimens were
counted overnight in the gamma well counter. All samples and standards were

decay corrected for convenience to the mid-count of the first sample in the se-
quence.

Conclusion

The preferential localization with 2™Tc-SCANTAG of radioactivity in tumor as
compared to normal tissue is demonstrated in Table VI.

MONOCLONAL ANTI-MALIGNIN ANTTIBODIES

As shown above, polyclonal Anti-malignin antibody from immunized animals or man
has two components - one binds rapidly to Malignin antigen (10 min) and one binds
slowly (2 hr). The polyclonal antibody produces specific immunofluorescence in
a broad variety of malignant cells from human fluids and biopsy tissue and kills
cancer cells in vitro at a concentration of approximately 1 ng of antibody protein
per malignant cell. The production is here described (Bogoch, et al, 1981) of
antibody-synthesizing cell lines producing only the fast-binding species (mono-
clonal Anti-malignin antibody-fast: MAMA-F) or only the slow-binding species
(MAMA-8) or both (MAMA-FS). MAMA-F or MAMA-S alone bound to the antigen but did
not destroy the cell, whereas a mixture of the two species or MAMA-FS labveled and
destroyed malignant cells.

Myeloma cell line NS-1 was cultured in Dulbecco's minimum essentiazl medium supple-
ment with 10% fetal bovine serum (Djp) in a humidified incubator at 27°C and %
C0p. Inbred female BAIB/cj mice, 8 weeks of age (Jackson Leboratory, Bar Hartor,
Maine) were immunized with four weekly intraperitoneal injections of 20 pg Maliznin
{Brain Research, New York) emulsified in complete Freund's adjuvant (Difco). Sera
were tested for Anti-malignin antibody by quantitative specific immunocadsorption

to immobilized Malignin, and antibody positive micg received one booster dose U
days before cell fusion. Immune spleen cells (10°) were fused with the myeloma
cells (107) using polyethylene glycol (Galfre, et al, 1977)(PEG 1000;J.T. Backer).

o oo T

e e
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hn
upplemented with hypoxanthine, aminopterin, and thymnidine. Only the hybriavteiis
remained actively growing attecs LO days. After two weeks in this mediun, ths
Hyurid cells were fed with wediwn Dyg supplenented wWwith hypoxanthine and thymniiine
Tor anocher weziz and then with D, alone.  Whenever the wells were aboub 350}
covereld by avbrid cells, supernatants were aspirated for Anti-malisnin antivois
assay. Cells were identified by whether they produced one, the cother, or both
species (Tasle VIL). Cells from the antibody producing wells were cloned in
sOLL AZarosc. The Anti-malizgnin antibody positive clones were furthers grown
intraperitoneaily as ascitic tuwwors in BAEB/cj adlce.

The PES treated cell mix was seadad into 90 wells of a microtitre plate in D
-

Table VIL shows the quantities of wonoclonal Anti-malignin antibody produced by
eath antibody producing clone. The antibody yield increased by the fifth month
of prorasation. The cells continued to grow well thrceuzh the eighth month and
arew when transtecced incraperitoneally to mice, where the yield o2 MAMA-S ia-

creasad to as wuch as 1 mg/inl ascites fluid. The <ells als2 zrew well on solt

azar,

All the Hhree noncclonal antibody species stained wmalignant cells at concentrations
of around 1 ng per cancer cell, specific immunofluorescence being obtained withk
v levsenic Llood, six cultured lines of leukemia cells, thres hunan Lyuphcras,
and hwnran maliznant glial cells in vitro. Second layer fluorescent labels, tcth
rfiworescein and rhodamine, were active at concenteations as low as 1 in 1600,
permittingy elinination of non-specific staining. The stain was distributed <n
cytoplasulic and surface membranes while the nucleus was spared.

The asmilability of puritied human polyclonal Anti-aalignin antibody and individ-
ual monoclonal aatibody for the fast and the slow binding specles permits explor-
ation of the therapeutic possibilities of antibody acting alone or as a carrcier
for anti-cancer drugs.

DEMONSTRATION BY CYTOFLUOROGRAPHY OF A DIAGWOSTIC "MALIGNIN
FLUORESCENT INDEX" WIDH MOWOCLOWAT, ANT [-MALTINIY ANT{RODIES F & S

'] Using the two monoclonal Anti-malignin antibodies, MAMA-F and MAMA-S, in severa’
concentrations, tlme of incubation, washing or no washing, different concentrazions
and time of Incubation of fluorescein isothiocyanate anti-mouse antibody (FITC),
and other specificatlions as to method of preparing bleod and/or white cells, in
both acrmal and cancer sera (leucemias, lywphomas), in a study of how these aqci-
bodles mav best be used with flow cytometry instrunents, the followingz conclus.cns
were reached.

1. By quantitacing the actual nuwmber of cells fluorescing per 100 cells counted
and correcting for the cells fluorescing without MAMA but with the FITC anti-
body alone, an absolute number is obtained which represents the true or speci-
tic fruorescence due to MAMA, Thus, the Maliznin Fluorescent Index = (Nurber
of Cells fruorescing with MAMA prus FLLC) less (Number of cells fluorescin:
with FITC atone).

2. The Maligni:r Fluorescent Ind2x is a rapid liagnoscic test for mailignant cells
in finid suspension, which distinguishes norma!l from malignant cells rega=nd-
less of the cell type.
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TABLE VILL - MALIGNIN FLUFORESCENT INDEX

Cells fluorescing/100

! Date + MAMA Time Washed FITC (corrected) Malignin
i Specimen Used min. _+/-  min. Rezion Region Region Specific Fluorescent 1
! 2 3 L Total Index 3
. Normal. 0 20 0 30 L. 13.3 36.5 2
i Normal MAMA-F 20 0 30 3.5 12.3 31.7
: ' - 0.6 - 1.0 -4iB -6.4 :
. Leukemia o} 20 ¢} 30 11.8 7.8 3.0 p !
! Lenkemia MAMA-F 20 0O 30 15.4 7.8 3.2 »
1 (Acute) + 3.6 0 +0.2 +3.8 +10.2 1 N
: Normal O vs. X ‘“Z
MAMA-S A0 + 10 + 5.4 - 0.2 + 1.6 - k4.0 . 1
Leukemia O vs. -
MAMA-S 60 + 10 + 0.8 + 0.3  + 0.2 + 1.3 + 5.3 b
: Leukemia O vs. E |
. Chronic MAMA-S 60 + 10 - 2.7 - 141 + 0.5 - 16.3 - 12.3 |
Lymphoma O vs.
MAMA-S 60 + 10 + 0.1 + 0.4 +11.8 + 12.3 + 16.3
Lymphoma O vs.
MAMA-S 60 + 10 - 0.5 - 0,3 + 6.1 + 5.3 + 9.3
Lysmphoma O vs.
MAMA-5 60 + 10 - 0.5 - 0.2 + 4.5 + 3.8 + 7.8
DI3CUSSION

, That Malignin is not an 'onco-fetal' antigen is supported by the absence of

Malignin from feval tissues. The possibility that Malignin or its close struc-

tural relatives, the cancer Recognins, are general transformation antigens common

to all malignancies regardless of cell type, and that these antigens are ubiqui-

tous in distribution in cancer are supported by the elevation of Anti-malignin

; antibody in all common malignancies, the cytotoxicity of the antibody and the anti-
body failure in the terminal state. The radiolabeled antibody SCANTAG, localizes :
selectively in cancer cells in vivo. ) :

t Since both the purified human polyclonal Anti-malignin antibody and the individual ‘ E
monoclonal aantibody for each of the fast and slow binding species of the antibody
are available the in vivo diagnostic and therapeutic possibilities raised by these

label or anti-cancer drugs 1s being systematically examined.
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