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SUMMARY

A leukocyte migration procedure was used as a measure
of cellular hypersensitivity responses of human leukocytes
against human breast tissues and mouse milk samples.
Leukocytes from adult women with and without benign and
malignant breast lesions were tested against cryostat sec
tions of autologous and homologous benign and malignant
(in situ and invasive) breast lesions. Simultaneous tests were
made against RII I mouse milk samples that contain mu
rine mammary tumor virus and against virus-free mouse
milk samples from Rlllf and C57BL mice. Observations
were also made on the response to a common environmental
antigen (Varidase).

The migration of leukocytes from control women, with
and without benign breast lesions, was commonly inhibited
by Varidase but was rarely inhibited by any of the mouse
milk samples or by any of the benign or malignant breast
lesions. The migration of leukocytes from breast cancer pa
tients was commonly inhibited by Varidase but was not
inhibited by virus-free mouse milk samples or by benign
breast tissues. However, migration inhibition (>25%) was
found in 31% of breast cancer patients tested against RII I
milk, in 33% of tests against homologous in situ breast
cancer, in 29% of tests against autologous invasive breast
cancer, and in 16% of tests against homologous invasive
breast cancer tissues. Responsiveness to breast cancer tis
sues was correlated with a high degree of cross-reactivity
against RIII mouse milk. Conversely, leukocytes that re
sponded to RIII milk cross-reacted in most of the tests
against homologous in situ breast cancer and in approxi
mately one-third of the tests against invasive breast cancer
but were nonresponsive to Rlllf milk, C57BL milk, and
benign breast lesions. It appears that the antigenicity of
human breast cancer tissue is largely a reflection of a
component that is similar to that found in murine mam
mary tumor virus-infected lactating mammary paren
chyma. Such antigenicity is more regularly found among
in situ breast cancer tissues than among invasive breast
cancer tissues.
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INTRODUCTION

Structural and clinical considerations led Black et al. (3-
5) to conclude that in situ breast cancers were immunogenic
in the host of origin. Further data in support of this thesis
were obtained by means of a skin-window procedure which
used cryostat sections of breast tissue as antigen (2, 6). Such
preparations allowed for the precise characterization of the
cellular source of the antigen. The procedure demonstrated
prognostically significant cellular hypersensitivity responses
of breast cancer patients against autologous breast cancer
tissues. Such responses were most regular in patients with
in situ breast cancer, less frequent in Stage I patients, and
minimal in patients with extensive lymph node mÃ©tastases
at the time of surgery.

More recently. Black et al. (7) utilized a leukocyte migra
tion procedure to test in vitro cellular hypersensitivity re
sponses to cryostat sections of homologous as well as autol
ogous breast tissues. MI3 of <0.75 were observed in

approximately 70% of tests of Stage 0 patients against
autologous in situ breast cancer, in 30% of the tests of breast
cancer patients against autologous invasive breast cancer
tissue, but in only 15% of tests against homologous invasive
breast cancer tissues. However, MI of <0.75 were found in
one-third of the tests against foci of homologous in situ
breast cancer tissue, regardless of the presence or absence
of concomitant invasive breast cancer in another area of the
same breast.

The higher levels of reactivity against autologous and
homologous in situ breast cancer tissue, in contrast to autol
ogous and homologous invasive breast cancer tissues,
respectively, suggested that in situ breast cancers possess
antigens that are not as regularly present in invasive breast
cancer tissues. Similar conclusions were derived from com
parative studies of in vivo lymphoreticuloendothelial
cellular responses and skin-window responses to in situ and
invasive breast cancers (2). It appeared that in situ breast
cancer tissues would be uniquely favorable for studies of the
viral etiology of human breast cancer, namely, the use of
biochemical and immunological probes for viral genomes.

We now report that, as judged by leukocyte migration
inhibition, approximately 30% of breast cancer patients
exhibit cellular hypersensitivity against mouse milk con-

3The abbreviations used are: Ml, migration indices: MuMTV,
mmary tumor virus.mammary tumor virus.

murine
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taining MuMTV. Moreover there is a distinct correlation
between the ability of leukocytes to respond to breast cancer
tissues and their responsiveness to MuMTV-positive milk.

MATERIALS AND METHODS

Peripheral blood leukocytes were obtained from women
with and without a history of breast cancer. The former in
cluded both pre- and postmastectomy patients. The latter
included adult females with and without benign breast
lesions who ranged in age from 20 to 70+ years.

The procedure used for studying leukocyte migration
has been reported previously (7). The essential features are
as follows: Fifty to 60 ml of peripheral blood are drawn into
sterile plastic disposable syringes (with 100 units of phenol-
free heparin per ml) and allowed to sediment at 37Â°for 45
to 60 min. The leukocyte-rich plasma is removed and cen-
trifuged at 200 x g for 30 min. The supernatant fluid is
decanted and the cells are resuspended in 5 ml of complete
Roswell Park Memorial Institute Medium 1640 supple
mented with 20% heat-inactivated fetal calf serum; peni
cillin, 100 units/ml; streptomycin, 0.1 mg/ml; Fungizone,
0.25 Mg/ml; and L-glutamine, 292 Mg/ml; and centrifuged
at 200 x g for 5 min. Erythrocytes are lysed by the addition
of 2 ml 0.9% sodium chloride solution, followed by 6 ml
distilled water. Isotonicity is restored by adding 2 ml of 3.5%
sodium chloride solution. The cells are washed twice more
and a 10% cell suspension is made in complete medium.
The cell suspension is aspirated into capillary tubes (inter
nal diameter, 1.1 to 1.2 mm) which are sealed with plasti
line clay, centrifuged at 500 x g for 10 min, and cut below
the cell-fluid interphase. The tubes are placed into Sykes-
Moore chambers.

The antigens used were cryostat sections of breast tissues
removed for biopsy purposes or obtained at the time of
mastectomy. The sections were mounted on circular cover-
slips (25 mm in diameter), air dried, and stored in the
freezer. These coverslips were used as the roof of the Sykes-
Moore chamber. The capillary tubes containing the leuko
cytes were mounted on the floor of the chamber so as to
avoid direct contact with the tissue section. The usual prac
tice was to do simultaneous migration studies against,
respectively, medium alone, autologous cancer tissue,
homologous in situ and invasive breast cancer tissues, and
autologous or homologous benign breast tissue. In most
instances, several different in situ lesions were tested simul
taneously. Each of these studies was performed in tripli
cate.

Migration studies were also performed against milk from
RIII, RUIf, and C57BL mice. In such studies, 10 ml of a
1: 10dilution of the milk sample were dried on round cover-
slips which served as the roof of the Sykes-Moore chamber.
The RIII milk contains 10" to IO12virions/ml, as deter

mined by electron microscopic comparison of a known
concentration of polysterine latex particles mixed with the
viral preparation. The milk of C57BL mice is free of such
virions. RlIIf mice are RIII mice that were foster-nursed

MuM TV-associated Antigenicily of Human Breast Cancer

by low-tumor-strain mice. The milk of RII If mice is free of
demonstrable virions and noninfectious for the first several
lactations.

Observations were also made on the effect of Varidase
(streptokinase-streptodornase; Lederle Laboratories, Pearl
River, N. Y.) on leukocyte migration. In these studies 200
units of Varidase were added per ml of culture medium.

After incubation at 37Â°in 5% CO2 for 18 hr, the cham

bers were placed in a photographic enlarger, the projection
of the migration fan was traced, and the area was meas
ured with a planimeter. The average area of migration in
the presence of each of the different tissue samples was
then compared with that of the migration found with the
medium alone. The ratio of the migration in the presence
of the tissue to that in the tissue-free medium was termed
the migration index.

RESULTS

Since our procedure utilizes the mean values of triplicate
leukocyte migrations for control media and each of the tar
gets, it is pertinent to comment on the deviations encoun
tered among triplicate migrations. The mean percentage
deviation from the average migration, the standard devia
tion, and standard error of the mean were determined for a
series of leukocyte preparations from breast cancer pa
tients. These leukocytes were tested simultaneously against
medium alone, autologous breast cancer, homologous in
situ breast cancer, and RIII milk. The percentage mean
deviation from the average migration and the standard
error of the mean were as follows: control, 3.38 Â±0.38%;
autologous breast cancer, 3.97 Â±0.44%; homologous in situ
breast cancer, 3.93 Â±0.46%; and RIII milk, 3.64 Â±0.37%.
These data indicate that 95% of the replicate leukocyte mi
gration values fell within Â±10%of the mean value.

Response to Breast Tissues. The effect of different types
of breast tissues on the leukocyte migration of breast cancer
patients is presented in Table 1. MI of <0.75 were found in
29% of the tests against autologous invasive breast cancer
tissues, in 16% of the tests against homologous invasive
breast cancer tissue, and in only 4% of the tests against
autologous and homologous benign breast tissues. When
homologous in situ breast cancer tissues served as the anti
gen 33 per cent of the tests yielded MI of <0.75. The in
creased responsiveness to homologous in situ breast cancer
tissue as compared with homologous invasive breast cancer
tissues is in keeping with our previous findings. The distinc
tive responses to homologous in situ breast cancer tissues
are not due to nonspecific toxicity of the in situ prepara
tions, since leukocytes from control women showed no such
level of response (Table 2).

Response to Murine Milk. When leukocytes from breast
cancer patients were tested against 10 ml of a 1:10 dilution
of RIII milk per ml of medium, MI of <0.75 were found
in 31% of the tests (Table 3). Twenty-one of the breast
cancer patients were also tested against 1:100 dilutions of
RIII milk. Five (24%) of the latter tests yielded MI of
<0.75. The effect of RIII milk on the leukocyte migration
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Table l

MI of leukocytes from breast cancer patients as affected by tissues from breast lesions

The area of leukocyte migration in the presence of cryostat sections of benign and malignant
breast tissues was compared with the migration in the medium alone.

InvasiveMI0.80+0.75-0.79<0.75Total

testsNo.
of patientsAutologous81"736"

(29)'124

(100)124Homologous1151925"

(16)159

(100)136homologous21839127
(33)384
(100)176Benign

AutologousHomologous99125Â«

(4)116
(100)114

" The migration of the leukocytes of 81 of 124 patients was not significantly inhibited (Ml were
80% or more of Ml obtained with no target) by the patient's own invasive breast cancer.

"The leukocytes of 36 of 124 patients were significantly inhibited (migration less than 15% of
control) by the patient's own invasive breast cancer tissue. The other entries in this and the follow

ing tables have similar meanings.
' Numbers in parentheses, percentages.
" Significantly less than response to autologous breast cancer tissue, p < 0.008, and homologous

in situ breast cancer tissue, p < 0.0005.
1 Significantly less than responses to each type of breast cancer tissues, p < 0.005.

Table 2

MI of leukocytes from control women, with and without benign breast
lesions, as affected by tissues from breast lesions

The area of leukocyte migration in the presence of cryostat sections of
benign and malignant breast tissues was compared with the migration in
medium alone.

BreasttissuesCancerousMl0.80

+0.75
0.79<0.75Total

testsNo.
of patientsInvasive31"13

"(9)'35

(100)33In

situ1411111"

(7)163

(100)69Benign3713(7)41(100)32

" See footnotes to Table I for explanation of entries.
* Significantly lower than response of leukocytes from breast cancer pa

tients: p < 0.005 (Table 1).
' Numbers in parentheses, percentages.

of breast cancer patients is not explainable on the basis of
nonspecific toxicity of such milk samples, since no equiva
lent effect was produced on the migration of leukocytes
from control women of similar ages. The specificity of the
response of breast cancer patients to RII I milk is further
supported by the lack of response to milk samples from
C57BL mice and RHIf mice. The latter mice are geneti
cally identical to RII I mice. The milks should be identical
except for the presence of MuMTV in RIII and its absence
in Rlllf mice.

Age-Response Relationship. An unexpected finding in the
present study was an age-related variation in the respon
siveness of leukocytes of breast cancer patients to RIII milk
and breast cancer tissues. As shown in Table 4, leukocytes
from breast cancer patients <45 years of age were signifi
cantly less responsive to RIII mouse milk samples than
leukocytes from older breast cancer patients. The leuko

cytes of only 1 (5%) of 21 patients <45 years of age re
sponded (MI, <0.75) to RIII milk in contrast to 7 (32%)
of 22 patients 45 to 54 years of age and 12 (39%) of 31
patients 55+ years of age. However, none of the leukocytes
from any of the age groups responded to RII If or C57BL
mouse milk.

Age-response differences were also found when autolo
gous invasive breast cancer tissues served as the target, i.e.,
leukocytes from breast cancer patients <45 years of age
were less regularly responsive to such tissues than leuko
cytes from older patients. A similar trend was found when
in situ breast cancer tissues served as the target. However,
the age-related responses, were not statistically different
from one another. When homologous invasive breast cancer
tissues were used as the target, a low level of response was
found regardless of the age of the leukocyte donors.

Cross-Reactivity. The interrelationship between MI re
sponses to the various targets is exemplified by the listings
in Table 5. The representative control patients responded
to Varidase but failed to respond to simultaneous tests
against RIII, Rlllf, or C57BL mouse milk. Neither did
they respond to any of several samples of in situ breast
cancer, invasive breast cancer tissue, or benign breast tissue.
The leukocytes of healthy control women are not uniformly
responsive to 200 units of Varidase, e.g., MI of <0.75 were
found in 9 of 13 control women tested with this dosage.
Postoperative breast cancer patients who are clinically free
of disease are equally responsive to Varidase (13 of 16).

Breast cancer patients who are responsive to Varidase
may be responsive or nonresponsive to RIII milk and
breast cancer tissues but are regularly nonresponsive to nor-
motypic homologous benign breast tissues. Of 13 breast
cancer patients who responded to Varidase, 9 responded
simultaneously (MI, <0.75) to RIII milk but not to Rlllf
or C57BL milk samples. In contrast, none of 9 Varidase-
responsive control women responded to RIII milk or in situ
breast cancer tissues. Those breast cancer patients with
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Table 3

Ml of leukocytes from breast cancer and control patients as affected by murine milk samples
The migration of patients' leukocytes was in each case tested against 10 ml of mouse mild diluted 1:10

with phosphate-buffered saline.

Breast cancer patientsvs.MI0.80

+0.75-0.79<0.75Total

tesisNo.
of patientsRill"48725*

(31)f80

(100)80C57BL"18(0)1818Rlllf141(0)1414Rill3722(5)41(100)41Controls

vs.C57BL10(0)10

(100)10444RIMI(0)

" Dilution ( 1:1000) of whole milk in medium; equivalent to 10" to 10" virion particles.
6 MuMTV-free milk from C57BL mice.
' MuMTV-free milk from Rlllf mice genetically the same as Rill mice.
" Significantly greater than response of control women versus RIM milk: p < 0.002.
' Numbers in parentheses, percentages.

Table 4
Percentage leukocyte Ml <0.75; breast cancer patients versus Kill mouse milk and human

breast cancer Â¡issuesby age of leukocyte donor
The patient's leukocytes were tested against 10 ml of 1:IO dilutions of the different milk sam

ples and cryostat sections of different types of breast cancer tissue.

TargetRlllf

milkC57BL
milkRill
milkIn

situ,autologousIn
situ,homologousInvasive,

autologousInvasive,
homologous<45

yr0/20/41/21Â°

(5)Â»2/8

(25)8/48
(17)2/27
(1)'5/33

(15)%

MI<0.7545

-54yr0/50/67/22

(32)2/8
(25)14/55
(26)16/44
(36)7/55(12)55+

yr0/80/812/31

(39)9/13
(69)29/84
(35)18/54
(33)13/71

(IX)

" Significantly less than response of patients 45 to 49 years (p < 0.025) and patients 55+ years

(p < 0.008).
* Numbers in parentheses, percentages.
' Significantly less than response of patients 45 to 54 years and patients 55+ years (p < 0.008).

MI of <0.75 against RIII milk samples were more respon
sive to breast cancer tissues than those patients whose leu
kocytes were not inhibited by RIII milk. This relationship
between responsiveness to RIII milk and human breast
cancer tissues is considered below in greater detail.

It appears from the above that varying responsiveness of
breast cancer patients to different breast lesions and milk
samples is not explainable on the basis of anergy. A similar
conclusion may be derived from the stage-response rela
tionship of breast cancer patients. Stage I patients who have
no evidence of disease 1 to 12 months postoperatively
rarely exhibit clinical evidence of anergy. Innumerable
clinical observations indicate that such patients have no
unusual incidence of opportunistic infections. While the
percentage of MI <0.75 to autologous invasive breast can
cer was greater in Stage I patients [23 of 72 (32%), com
pared with Stage II patients, 13 of 52 (25%)], this was not
true for the responsiveness to homologous invasive breast
cancer [namely, Stage I, 15 of 99 (15%); Stage II, 14 of 71
(20%)]. When RIII milk served as the target, responsive
ness was similar for Stage I and Stage II patients, namely,

Stage I, 13 of 45 (29%); Stage II, 10 of 30 (33%).
In view of the overall similarity of response of breast

cancer patients to RIII milk and homologous in situ breast
cancer tissues, it was appropriate to examine the relation
ship between the responses to these 2 targets. As shown in
Table 6, there is a distinct correlation between the response
to RIII milk and responsiveness to in situ breast cancer
tissues. The percentage MI <0.75 versus in situ breast
cancer tissues increased progressively as MI versus RIII
milk decreased, i.e., 0.80+, 9%; 0.75 to 0.79, 47%; <0.75,
60%. Moreover, this relationship was maintained regardless
of the age of the leukocyte donor. In each age group, leuko
cytes that were responsive to RIII milk were significantly
(p < 0.001) more responsive to homologous in situ breast
cancer tissues than leukocytes that were nonresponsive to
RIII milk. As shown in Table 7, neither RIII milk nor in
situ breast cancer tissues inhibited the migration of control
leukocytes with any appreciable regularity, regardless of
the age of the leukocyte donor.

The relationship between the response to RIII milk and
the response to invasive and in situ breast cancer tissues is
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in Chart I. It appears that responsiveness toinvasiveand
in situ breast cancer tissues is correlated with respon

siveness to RII I milk. It should also be noted that respon
siveness to in situ breast cancer tissues is greater thanthatagainst

invasive breast cancer tissues. A more direct com
parison between the responses to in situ and invasivebreastcancer

tissues is presented in Chart 2. The ability of leuko
cyte preparations to respond to autologous andhomologousinvasive

breast cancer tissues is seen to be related totheirability
to respond to in situ breast cancer tissues. Itshouldbe

noted however that leukocyte preparations thatrespondto
in situ breast cancer tissues do not respond uniformlytoinvasive

breast cancer tissues. The data suggest thattheinvasive
breast cancer tissues are less antigenic thanthein

situ cancer tissues. This conclusion is supportedbystudies
of the effect of in situ and invasive breastcancersamples
from the same breast. A series of leukocyte prep

arations from 48 breast cancer patients were tested simul
taneously against foci of in situ and invasive breastcancertissues

that were derived from the same breast. Thecancertissues
were obtained from 7 different breasts. MI of<0.75were

found in 15 (31%) of the tests against the in situcancertissues
in contrast to 9 (19%) of the responses tothematched

invasive cancer tissues. Among the 33leukocytepreparations
having MI of 0.75+ against in situbreastcancer,

only 3 (9%) had MI of <0.75 against thematchedTable

6Interrelationship
between the effect of Rill mouse milk andhomologousin

situ breast cancer on Â¡hemigration of leukocytes frombreastcancer
patients; MI byageLeukocyte

preparations from each patient were tested againstRillmouse
milk and cryostat sections of one or more human in situbreastcancers
simultaneously.Vi.

RUI milk vs. in situcancerMI

(no. of patients") No. of tests Ml <0.75"All

ages0.80+
48 10810(9)"0.75-0.79

7 178(47)<0.75
23(29) 6137(60)Total
78(100) 18655(30)Age

<45yr0.80+
20 436(14)"0.75-0.79<0.75

1 (5) 33Total
21(100) 469(20)Age

45-54\r0.80+
13 29 1(3)"0.750.79

3 94(44)<0.75
7(30) 1711(55)Total

23(100) 5516(29)Age

55+0.80+
15 363(8)"0.75-0.79
4 84(50)<0.75

15(44) 4123(56)Total
34(100) 8530(35)Â°

Numbers in parentheses,percentages."Significantly
less than the effect on leukocytes responsive toRillmilk,

p < 0.001.
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Table 7
Interrelationship between the effect of Rill mouse milk and homologous

in silu breast cancer on the migration of leukocytes from control
women: Ml by age

Leukocyte preparations from each patient were tested against Rill
mouse milk and cryostat sections of one or more human in situ breast
cancers simultaneously.

Ml0.80+0.75-0.79<0.75Total0.80

+0.75-0.79<0.75Total0.80

+0.75-0.79<0.75Total0.80+0.75-0.79<0.75Total,.

Killmilkno.

ofpatients3332(5)Â°38

(100)1822(9)22

(100)516

(100)1010(100)vs.

insituNo.

oftestsAll

ages737585Age

<45yr375547Age

45-54yr14216Age

55+yr2222cancerMI

<0.7511

(D11

(2)

" Numbers in parentheses, percentages.

invasive cancers. In contrast, among the 15 leukocyte prep
arations showing MI of <0.75 against in situ cancer, 6
(40%) had similar responses to matched invasive breast
cancer tissues. These data demonstrate that the response of
leukocyte preparations to particular invasive breast cancer
tissues is a function of the responsiveness of the leukocytes
in situ breast cancer from the same breast. However, leuko
cyte preparations that are responsive to particular in situ
breast cancer tissues do not necessarily respond to invasive
breast cancer tissues from the same breast. In short, inva
sive breast cancer appears to be less antigenic than in situ
breast cancer from the same breast.

DISCUSSION

Leukocyte migration-inhibition procedures have been
used by a number of investigators to measure cellular
hypersensivitivy responses against a variety of common
antigens and extracts of cancer tissues (1, 8). Our current
and previous studies are in agreement with the findings of
others that autologous breast cancer tissues inhibit leuko
cyte migration of an appreciable proportion of breast cancer
patients. The unique finding in this study is the observation
that approximately one-third of breast cancer patients
exhibit cellular hypersensitivity responses to MuMTV-con-
taining milk from RIII mice. Such responses appear to be
specific as judged by the lack of response of breast cancer

patients to MuMTV-free milk from RHIf and C57BL mio
and the low level of response of control women against mill
samples from RIII, RHIf, and C57BL mice.

The specificity and biological significance of the response
of breast cancer patients to MuMTV-containing RIII milk
is further supported by the finding that responsiveness to

90

80

70

iC 60

2 50

5 40
tâ€”t!Â»

20

IO "â€¢(113)

0.65 0.65- 075-
0.74 084 0.85+

MI (BREAST CANCER PATIENTS

VSR m MOUSE MILK)

Chart 1. Relationship between response of leukocytes from breast can
cer patients versus RIII (R-III) mouse milk and versus breast cancer
tissues: , invasive breast cancer; -, in situ breast cancer (total
series); , in situ breast cancer (lowest index of simultaneous tests
against 2 to 5 different in situ samples); numbers in parentheses, number
of tests performed. The response of the leukocytes to in situ and invasive
breast cancer tissues is seen to be a function of their responsiveness against
RIII milk. Note the higher level of cross-reactivity against the in situ as
compared with invasive cancer tissues. While most leukocytes having
MI < 0.85 versus Rill milk cross-reacted with at least 1of several samples
of in situ cancer tissue ( ), leukocytes with MI 0.85+ versus RIII milk
showed minimal responses to all of the breast cancer tissues.

oinWSÃ¯nIÂ¡Ã‡vÂ§Â¡XvP806050403020IO

â€¢¿�0AUTOLOGOUSHOMOLOGOUS(II)\(2"-\

(M)\\(I5ÃŒSÃ€v\^'.!L_

__(MI\a>

Â¿w
<0.65 0.65- 0.75-

0.74 0.84 0.85+

MI (BREAST CANCER PATIENTS

VS HOMOL IN SITU BCA
-LOWEST VALUE OF 2t SAMPLES)

Chart 2. The response of leukocytes to invasive breast cancer tissues is
seen to be a function of their responsiveness to homologous (HOMOL.)
in silu breast tissues (BCA). Leukocytes that were nonresponsive to any of
2 to 5 samples of homologous in situ cancer tissues were poorly responsive
to autologous ( ) or homologous (----) invasive breast cancer tissues.
Leukocytes with MI < 0.75 versus at least 1 of 2 to 5 samples of in silu
breast cancer cross-reacted in approximately 40% of tests against invasive
breast cancer tissues. Numbers in parentheses, number of tests.
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RIII milk is associated with a high degree of cross-reactiv
ity against homologous in situ breast cancer tissues. This
correlation is maintained regardless of the patient's age,

stage of disease, or responsiveness to Varidase. Conversely,
most breast cancer patients who are responsive to in situ
or invasive breast cancer tissues exhibit concomitant re
sponsiveness to RIII milk. Of 27 breast cancer patients
with MI <0.75 versus in situ breast cancer tissues, 18(66%)
responded similarly to RIII milk; of 18 patients who re
sponded to invasive breast cancer tissues (autologous and
homologous), 10 (56%) responded simultaneously to RIII
milk. It thus appears that the antigenicity of breast cancer
tissue may be dependent upon the presence of a MuMTV-
associated component(s). Conversely, the responsiveness
of breast cancer patients against antigenic breast cancers is
a function of their responsiveness to an MuMTV-associated
antigen. Such MuMTV-associated antigenicity is particu
larly but not exclusively manifest in the in situ phase of
breast cancer.

The finding that leukocytes of premenopausal breast
cancer patients were significantly less responsive to RIII
milk samples, in situ breast cancer tissues, and autologous
invasive breast cancer tissues has not to our knowledge been
previously reported. These observations are reminiscent of
the delayed expression of MuMTV in RHIf mice. In such
mice, the virus is indigenous or gamete-transmitted, and the
mammary tumor incidence is only 10%. No viral antigen is
demonstrable (immunodiffusion tests) in the milk for the
1st several lactations. By the 6th lactation however, 30% of
the milk samples appear to have viral antigens. It would be
of great interest to determine whether the age-related
change in responsiveness to MuMTV-containing RIII milk
reflects endocrine-independent activation of viral genomes
and/or loss of tolerance to gamete-transmitted viral
genomes.

The conceptual and practical implications of the data
derived in this study warrant extended studies by immuno-
logical and nonimmunological procedures. The former
should include studies of the response of breast cancer pa
tients to isolated MuMTV and fractions thereof. A non
immunological procedure of particular pertinence would
be the use of hybridization techniques that are exquisitely
precise in demonstrating viral genomes (9, 10). It seems
likely that viral genomes should be more regularly and
readily demonstrable in in situ breast cancer tissues, com
pared with invasive breast cancer or normotypic breast
tissues. This question is currently under investigation in our
laboratories. Although the study is as yet incomplete, it is
already evident that RNA derived from in situ breast
cancer tissue may indeed demonstrate unusually high levels
of hybridization with DNA probes prepared from MuMTV
RNA. The joint application of biochemical and immuno-
logical probes to specifically defined breast lesions may
yield insights into mammary carcinogenesis that are not
obtainable by either technique alone.

Finally, we should comment on the particular features of
cryostat sections as antigenic targets. Such sections are

easily obtained in quantity, even from small tissue samples,
and may be stored in minimal space for prolonged periods
of time. Most importantly, they make it possible to study
the antigenic properties of and hypersensitivity responses
against precisely defined lesions. This feature is of great
value in defining the complex immunological phenomena
involved in the development and clinical behavior of cancer
in individual patients.
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ADDENDUM

Since submission of the manuscript, we have found that purified
virions isolated from RIII milk are also capable of inhibiting the migra
tion of leukocytes from breast cancer patients. Moreover, rabbit anti-
MuMTV serum can abrogate the inhibiting effect of RIII milk, isolated
MuMTV. and human breast cancer tissues on the migration of leukocytes
from breast cancer patients. While these findings will be detailed else
where, it seems pertinent to note that they suggest that some human
breast cancer tissues contain components which are antigenically similar
to components of MuMTV.
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