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Summary. The reactivity profile of  an IgM monoclonal antibody, MBR1, 
raised against the human breast cancer cell line MCF7,  was studied 
in a variety of  human tumours and non-neoplastic tissues by light micro- 
scopic immunohistochemistry. The range of  reactivity included specific 
types of  non-neoplastic epithelial cells and a number of  epithelial tu- 
mours. Most  mammary carcinomas reacted with MBR1, hut adenocarci- 
nomas and squamous carcinomas from different sites were also strongly 
positive. Different patterns of immunoreactivity were apparent in micro- 
scopically normal tissues, in tissues with inflammatory changes and in 
carcinomas. Heterogeneous staining, despite morphological similarities, 
was documented in neoplastic and non-neoplastic epithelial cells. The 
reactivity of  M B R I  was different from that reported for other monoclon- 
al antibodies, but revealed similarities to that of  monoclonal antibodies 
and polyclonal sera against human milk fat globule membrane. 
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Findings in recent studies indicate that monoclonal antibodies (MAbs) that 
identify antigenic determinants associated with human epithelial and/or car- 
cinoma cells have complex and heterogeneous immunohistochemical reacti- 
vities. MAbs prepared against human carcinomas react with a variety of 
tumours and/or with specific types of non-neoplastic cells (Ashall et al. 1982; 
Finan et al. 1982; Gatter et al. 1982; McGee et al. 1982; Nuti et al. 1982; 
Kabawat  et al. 1983; Stramignoni et al. 1983). With regard to breast carci- 
noma antigens, studies conducted with polyclonal sera (Heyderman et al. 
1979; Imam and Tökés 1981; Sloane and Ormerod 1981) and with murine 
monoclonal antibodies (Arklie et al. 1981 ; Taylor-Papadimitriou et al. 1981 ; 

Offprint requests to: F. Rilke at the above address 



390 R. Mariani-Costantini et al. 

Foster et al. 1982a and b; Papsidero et al. 1983; Thompson et al. 1983) 
suggest that a variety of antigenic determinants may be expressed in non- 
neoplastic breast epithelium, breast carcinomas, and a number of non-neo- 
plastic and neoplastic non-breast epithelial cells. 

We have recently reported (Mènard et al. 1983) the generation of three 
murine MAbs against the human breast carcinoma line MCF7. One of 
these MAbs, designated MBR1, has been shown to identify a determinant 
on the sugar moiety of a glycolipidic complex expressed in neoplastic and 
normal breast epithelial cells (Canevari et al. 1983; Mènard et al. 1983). 
We employed a sensitive immunoperoxidase technique to define the reactivi- 
fies of MBR1 in neoplastic and non-neoplastic human tissues, and the results 
of this immunohistologic study are reported in the present paper. 

Material and methods 

MAbs. Techniques used for the generation and characterization of murine MAbs reactive 
with human breast cancer cells are reported elsewhere (Mènard et al. 1983). MBR1 is a murine 
IgM obtained from fusing splenic lymphocytes, from mice immunized with membrane fractions 
of the human breast cancer cell line MCF7, with the BALB/c myeloma line P3-X63-AG8-Ua. 
Antibody MBR1 was selected for study because of its speeific binding to the membranes 
of the immunizing cell line in solid phase radioimmunoassay and immunofluorescence. Murine 
monoclonal IgM B3 (Colnaghi et al. 1982), used as a control in substitution of MBR1, was 
reactive with murine lymphomas, A pool of MBR1 murine ascites, partially purified by ammo- 
nium sulfate precipitation, was used in routine immunoperoxidase screening. The dilution 
(3 gg protein/ml) was selected at the maximum staining intensity associated with the absence 
of nonspecific background staining (comparable to that of the control IgM). Reactivities ob- 
tained with such a dilution were confirmed using purified MBR1 and corresponded in pattern 
and intensity to those obtained with purified MBR1 at 1.5 gg/rel. 

Tissues. Bouin- or formalin-fixed, paraffin-embedded blocks of non-neoplastic and neoplastic 
human tissues were selected after pathological review. Five-micron thick sections, collected 
on albumin-coated slides and heated overnight at 37 ° C, were used routinely. To exclude 
loss of antigenic reactivity, the staining of unfixed or acetone-fixed frozen sections was com- 
pared to that of routinely processed tissues. Tumours that were MBR1 positive in acetone-fixed 
or unfixed frozen sections had the same pattern of reactivity, associated with superior visualiza- 
tion of details, in histological sections from routinely paraffin-embedded samples. Methanol 
fixation of frozen sections resulted in loss of MBR1 immunoreactivity, whereas methanol 
had no effect on the reactivity of Bouin- or formalin-prefixed tissues eren after a 60-min 
incubation. The permanence of MBR1 immunoreactivity in surgical specimens in the time 
span between surgery and pathology processing was evaluated in mammary tissues fixed at 
1-h intervals from 0 to 5 h after mastectomy. Intense staining was documented after 5 h at 
room temperature in the surgical pathology laboratory. 

Immunoperoxidase technique. In view of its sensitivity (Hsu et al. 1981 a), a slight modification 
of the avidin-biotin-peroxidase technique (Hsu et al. 1981 b) was employed. Paraffin-embedded 
sections were deparaffinized in xylene and rinsed in two changes of absolute ethanol (10 min). 
Endogenous peroxidase activity was blocked with sequential incubations (15 min each) in 
two freshly prepared solutions of methanol with 0.3% fresh HzO z at room temperature. After 
rinsing in phosphate-buffered saline (PBS), pH 7.6, the sections were pretreated with 2% 
fetal calf serum in Hanks' balanced salt solution for 15 min at room temperature. The same 
medium was used to dilute all subsequent immunoglobulins (Ig). After removal of the pretreat- 
ment serum, the sections were sequentially incubated for 30 min at room temperature with 
200 ~tl/slide of MAb and, after rinsing in two changes of PBS (10 min), with the same amount 
of biotinylated horse antimurine Ig (Vector, Burlingame, CA, USA) diluted 1/400. After rinsing 
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Table 1. Immunohistochemical reactivity of MAb MBrl with breast tissues and breast tumours 

Tissue Cell type MBrl 

Adult female Testing breast 

Breast with lactational changes 
Primary breast carcinoma 

Metastatic breast carcinoma 

Epithelium 
Myoepithelium 
Epithelium 
Ductal 
Lobuiar 
Nodal metastatic cells 

+ + (66/80) 
- (0/80) 
+ + (2/2) 
+ + (27/37) 
+ + (15/18) 
+ + (12/17) 

In brackets: number positive over total tested 
+ + Diffusely positive - Unreactive 

in two changes of PBS, 200 gl/slide of avidin-DH :biotinylated horseradish peroxidase H com- 
plex (ABC, Vector) were added for 30 min at room temperature. Following another rinse 
in two changes of PBS (10 min), the peroxidase reaction was initiated by the addition of 
200 ~l/slide of 0.06% diaminobenzidine (Sigma, St. Louis, MO, USA) in PBS with 0.01% 
freshly added H20 2 for 5 min at room temperature. The slides were finalty rinsed in PBS, 
lightly counterstained with haematoxylin, dehydrated and mounted under coverslips with resin. 

Controls included deletion controls (i.e., with omission of the MAb) and substitution 
controls, stained with the unrelated murine IgM B3, normalized to the concentration of MBR1. 
In control frozen sections, staining, probably due to endogenous biotin, was obtained in tissues 
such as kidney, liver and pancreas treated with biotinylated horse antimurine Ig in the absence 
of MBR1. Such nonspecific reactivity disappeared in Bouin- or formalin-fixed, paraffin-embed- 
ded samples. Dilution curves with MBRI showed similar reactivity endpoints (between 0.2 
and 0.1 !-tg/ml) for all positive tissues, irrespective of the anatomical site and histology. 

R e s u l t s  

Non-neoplastic breast tissues and breast tumours. The reactivity o f  MBR1 
with non-neoplas t ic  epithelia and  tumours  f r o m  the breast  is summar ized  
in Table  1. Microscopical ly  n o r m a l  epithelia o f  the m a m m a r y  ductules dem-  
ons t ra ted  s t rong staining o f  the luminal  cell m e m b r a n e s  and  in t ra luminal  
secretion p rodu c t  (Fig. 1 a). Interepi thel ia l  cell m e m b r a n e s  were unreact ive.  
Cy top lasmic  staining was also observed,  but  this was only focal. Myoep i the -  
lial cells were negative.  In m a j o r  ducts, posi t ivi ty was mos t ly  restricted to 
luminal  cell m e m b r a n e s  and  secretion products ,  and  there was intense stain- 
ing o f  apical  buds  p ro t rud ing  f r o m  luminal  cells (Fig. 1 b). M a m m a r y  epithe- 
lia with lacta t ional  changes  showed foci o f  s t rong react ivi ty dis t r ibuted to 
the cy toplasm,  apical  cell m e m b r a n e s  and  secretion products .  He te rogene i ty  
of  immunoreac t iv i ty  was documen ted  in bo th  resting and  lactat ing breast :  
posi t ive and  negat ive lobular  units were in close p rox imi ty  to one ano the r  
in the same tissue section. 

The  staining pa t t e rn  of  ductal  ca rc inomas  var ied according  to the degree 
o f  differentiat ion.  React iv i ty  o f  the apical  cy toplasm,  luminal  cell m e m b r a n e  
and  secretion p roduc t s  was character is t ic  o f  well-differentiated ca rc inomas  
(Fig. 1 c). In  contrast ,  c i rcumferent ia l  labeling o f  cell m e m b r a n e s  and  s t rong 
cy top lasmic  staining, with visual izat ion o f  in t racy toplasmic  lumina,  were 
p r o m i n e n t  in mode ra t e ly  to poor ly  different ia ted ductal  and  lobular  carcino-  
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Fig. 1. a Apical staining in a breast ductule (x 1650). b Reactivity of apical buds in mammary 
duct epithelium (x 1650). e Apical staining in a well-differentiated ductal carcinoma (x 1650). 
d Membrane and cytoplasmic staining in a poorly differentiated ductal carcinoma ( x 1050) 

mas (Fig. 1 d). There was marked variability in the percentages of tumour 
cells stained in the tumours tested: in some specimens, only isolated cells 
reacted, whereas in others most cells were strongly labeled. Reactivity with 
breast cancer metastases in axillary lymph nodes was similar to that of 
primary carcinomas and demonstrated apa t t e rn  of staining with a degree 
of heterogeneity parallel to that of  primary of tumours. 

Alimentary system. Nonkeratinized squamous epithelia of the oropharynx 
and oesophagus (Table 2) revealed a focal, strong, circumferential labeling 
of cell membranes, associated with weaker cytoplasmic labeling (Fig. 2 a). 
Reactivity was detected in cases with acute inflammation and epithelial 
hyperplasia and was restricted to the prickle-cell and superficial layers; it 
was more frequent at the level of epithelial ridges. The basal layer was 
always negative. Intercellular bridges were well demarcated by diaminoben- 
zidine reaction product (Fig. 2b). The reactivity of squamous cell carcino- 
mas from the oropharynx was similar, except that cytoplasmic staining was 
more prominent (Fig. 2c). 

Serous salivary gland cells and acinar cells of the exocrine pancreas 
revealed granular cytoplasmic positivity (Fig. 2d), even though intensely 
reactive acini were often surrounded by negative ones. In salivary glands, 
the mucous component and myoepithelial cells were unreactive. The epitheli- 
um of salivary ducts and, to a lesser extent, of pancreatic ducts demonstrated 
apical labeling only. Among the benign salivary gland tumours tested, focal 
apical positivity was detected in the epithelial component of an adenolym- 
phoma. The distribution of the staining was comparable to that observed 
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Table 2. Immunohistochemical reactivity of MAb MBrl  with tissues and tumours from the 
alimentary system 

Organ Histology MBrl  Organ Histology MBrl  

Tongue Squamous + a (5/6) Small intestine Epithelium 
epithelium (fetal) 

Squamous + + (2/4) Small intestine 
carcinoma 

(adult) 

Salivary Acini and ducts + + (5/6) Colon (fetal) 
glands 

Myoepithelium - (0/6) Colon (adult) 

Adenolymphoma + (1/i) 

Pleomorphic - (0/1) 
adenoma 

Adenoid-cystic + + (1/1) 
carcinoma 

Adenocarcinoma + (2/3) 

+a (2/2) Eso- 
phagus 

Stomach 

Squamous 
epithelium 

Epithelium +a  (5/6) 

Adenocarcinoma + +  (1/2) 

Carcinoid - (0/1) 

Lymphoma - (0/1) 

Liver 

Gall bladder 

Pancreas 

- ( 0 / 2 )  

Brunner's glands + (3/4) 

Epithelium - (0/1) 

Epithelium - (0/12) 

Adenocarcinoma + (2/3) 
(non colloid) 

Adenocarcinoma - (0/3) 
(colloid) 

Carcinoid - (0/1) 

Hepatocytes _ a  (0/7) 

Biliary epithelium + a (1/6) 

Hepatocellular - (0/i) 
carcinoma 

Epithelium - (0/2) 

Acinar cells + + (10/10) 

Ducts + (1/10) 

Adenocarcinoma - (0/5) 

In brackets: Number positive over total tested. 
+ Focatly positive; + + diffusely positive; -- negative; a reactivity associated with inflammato- 
ry changes 

in normal salivary duct epithelium. A pleomorphic adenoma of the parotid 
gland was negative. With regard to the malignant salivary tumours tested, 
apical staining was found in an adenoid-cystic carcinoma (Fig. 2e). The 
predominant distribution was apical and secretory, but cytoplasmic reactivi- 
ty was also present. In poorly differentiated salivary adenocarcinomas, there 
was only focal membrane and cytoplasmic positivity. 

In the stomach, reactivity consisted of focal, foamy cytoplasmic staining 
of goblet cells of intestinal metaplasia and antral gland cells, associated 
with week apical labeling of surface epithelial cells. A similar, weak labeling 
was detected in some of Brunner's glands in the duodenum. In contrast, 
normal colonic epithelium and fetal small and large intestine (30 weeks 
of gestational age) were negative. Adult bile duct epithelium showed foci 
of apical reactivity in only one of six cases, in association with acute inflam- 
mation. Foci of strong apical, membrane, and cytoplasmic staining were 
observed in gastric and colonic adenocarcinomas of the non-colloid type 
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Fig. 2. a, b Membrane staining of intermediate layer keratinocytes in buccal squamous epitheli- 
um (a, x 1050; b, x 1650). e Membrane and cytoplasmic staining in a squamous cell carcinoma 
of the tongue ( x 1050). d Membrane and cytoplasmic staining in serous salivary cells ( x 1650). 
e Apical labeling in an adenoid cystic salivary carcinoma ( x 1605). f Cytoplasmic reactivity 
in colonic adenocarcinoma cells (x  1650) 

(Fig. 2f). The colloid carcinomas tested were negative. Gastrointestinal car- 
cinoids, pancreatic and hepatocellular carcinomas were also unreactive. 

Respiratory system. No reactivity was detected in microscopically normal 
tissues from the respiratory system (Table 3). However, foci of reactivity 
appeared in association with inflammatory changes. In bronchial epithelium, 
apical and vesicular epinuclear staining were detected in a specimen with 
acute inflammation. In alveolar respiratory epithelium, strong periluminal 
labeling of pneumocytes was consistently demonstrated in association with 
fibrosis and chronic inflammation either in the adjacencies of primary and 
metastatic carcinomas or in tissues from patients with chronic obstructive 
pulmonary disease (Fig. 3 a). Positivity was especially prominent in plump 
type Il pneumocytes. Of the respiratory tumours tested, a variety of lung 
carcinomas was positive. In adenocarcinomas, apical and secretion product 
staining of neoplastic glands was associated with membrane and cytoplasmic 
labeling (Fig. 3 b). In squamous cell carcinomas, circumferential membrane 
labeling was associated with foamy, cytoplasmic reactivity as in squamous 
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Table 3. Immunohistochemical reactivity of MAb MBr l  with tissues and tumours from the 
respiratory and urinary systems 

Organ Histology MBr l  Organ Histology MBr l  

Respiratory System Urinary System 
Maxillary Colloid carcinoma - (0/1) Kidney Glomeruli and - (0/2) 
sinus (fetal) tubules 

Larynx Squamous epithelium - (0/1) Kidney Glomeruli - (0/5) 
(adult) 

Lung Pulmonary tubules, - (0/1) Proximal tubules - (0/5) 
(fetal) stroma 

Distal and col- + (5/5) 
Lung Bronchial epi- + a (1/3) lecting tubules 

(adult) thelium Renal carcinoma - (0/7) 

Alveolar epi- + a (13/16) 
thelium Bladder Urothelium + a  (1/2) 

Adenocarcinoma + + (4/6) Transitional cell + (1/2) 
carcinoma 

Squamous carcinoma + + (3/4) 

Small cell carci- + (3/5) 
noma 

Bronchiolo-alveo- + (1/2) 
lar carcinoma 

Large cell carcinoma + (2/4) 

Adenocarcinoid - (0/1) 

In brackets: Number  positive over total tested 
+ FocaIly positive; + + diffusely positive; - negative; a reactivity associated with inflamma- 
tory changes 

cell carcinomas from other sites. In small cell and large cell carcinomas, 
cytoplasmic and membrane labeling was restricted to small clusters of  tu- 
mour cells in some specimens only. 

Urinary system. Foci of strong reactivity were routinely detected in the 
epithelium of distal and collecting renal tubules (Fig. 3 c, Table 3). The distri- 
bution was predominantly apical and, to a lesser extent, cytoplasmic. Glo- 
meruli and proximal tubules were negative. Fetal kidney (30 weeks of gesta- 
tional age) was also unreactive. In transitional cetl epithelium, apical labeling 
of the luminal cells was detected in association with inflammation in areas 
adjacent to a transitional cell carcinoma. Among the urinary system tumours 
tested, renal carcinomas were consistently unreactive, whereas strong cyto- 
plasmic and membrane staining was observed in a transitional cell carcino- 
ma of the urinary bladder, although only in a few cells. 

Reproductive system. Reactivity was detected in a variety of epithelia of 
the female and male genital systems (Table 4). Squamous epithelium from 
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Fig. 3. a Apical staining of pneumocytes in thickened alveolar septa ( x 1650). b Cytoplasmic 
reactivity in pulmonary adenocarcinoma cells (x  1650). ¢ Apical and cytoplasmic reactivity 
in a collecting renal tubule (x  1650). d Apical reactivity in oviduct epithelium (x 1650). e 
Membrane and cytoplasmic reactivity in in situ squamous cell carcinoma of the uterine cervix 
(x  660, curettings), f Apical reactivity in a well-differentiated endometrial adenocarcinoma 
( x 1050). g Apical and h epinuclear staining in mucinous ovarian cystadenocarcinomas ( x 1650) 

the vagina and exocervix consistently revealed membrane labeling of cells 
in intermediate and superficial layers. The basal layer was unreactive. All 
the specimens examined had chronic and/or acute inflammatory changes. 
Only apical labeling was seen in endocervical epithelium. In the endome- 
trium, isolated glands, predominantly with a secretory histological pattern, 
had apical and secretory labeling associated with foamy cytoplasmic reactivi- 
ty. The epithelium of the oviducts showed apical labeling only (Fig. 3 d). 
Intense reactivity of buds originating from the apical cytoplasm was detected 
in endometrial and oviduct epithelia. This pattern of distribution was com- 
parable to that in the epithelium of mammary ducts. Ovarian mesothelium, 
stroma and follicles were negative. 

A number of female genital carcinomas was consistently reactive with 
MBR1. In cervical squamous carcinomas, membrane and cytoplasmic label- 
ing were present in in situ as well as in infiltrating lesions (Fig. 3 e). Predomi- 
nantly apical positivity was characteristic of neoplastic glands in endometrial 
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Tal)le 4. Immunoh i s tochemica l  reactivi ty of  M A b  M B r l  with  tissues and  tumours  f rom the 
reproduct ive  and  in tegumenta ry  systems 

Organ  His tology M B r l  Organ  Histology M B r l  

Reproductive system 

Vagina  Squamous  epi- + + "  (1/I)  Epidi- Epi the l ium + + (1/1) 
the l ium dymis 

Uterus  Exocervical  + + "  (5/5) Ductul i  Epi the l ium + + (1/1) 
epi thel ium efferentes 

Squamous  carci- + + (5/5) Seminal  Epi the l ium + + (1/1) 
n o m a  in situ 

vesicles 
Invasive squamous  + + (1/I)  
ca rc inoma Testis Spermatogon ia  - (0/2) 

Endocervical  + (4/10) Spermatocytes  - (0/2) 

epi thel ium Spermatozoa  - (0/2) 
Endomet r i a l  + 64/14) 
glands Seminal  epi- - (0/2) 

the l ium 
Endomet r i a l  + + (2/3) 
ca rc inoma  Leydig cells - (0/2) 

M y o m e t r i u m  - (0/5) Seminoma  - (0/1) 

Le iomyoma  - (0/1) Embryona l  carci- - (0/1) 
n o m a  

Placenta  Chor ion ic  villi - (0/1) 
Integumentary system 

Decidua  - (0/1) Skin Epidermis  (mal- + ° (10/10) 
phigian and  

Oviduct  Epi the l ium + + (4/5) superficial 

layers) 
Ovary  S t roma  - (0/6) 

Basal cell carci- - (0/5) 
Ovar ian  follicles - (0/6) n o m a  

Ovar ian  meso- - (0/6) Squamous  carci- + (1/3) 
the l ium n o m a  

Endomet r io id  + + (3/4) T r i ch i l emmoma - (0/1) 
ca rc inoma  

Tr ichoepi the l ioma - (0/1) 
Serous cyst- + + (2/5) 
adenoca rc inoma  Sweat glands + + (10/10) 

(eccrine) 
Muc inous  cyst- + + (2/5) 
adenoca rc inoma  Sweat glands + (1/1) 

(apocrine)  

Pros ta te  A d e n o m a t o u s  + (1/3) Sebaceous glands + (1/1) 
glands 

In brackets." N u m b e r  posit ive over total  tested 
+ Focal ly  posi t ive;  + ÷ diffusely posit ive;  - negat ive;  a reactivity associated with in f lamma-  
tory changes 
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Fig. 4. a Staining of malpighian and superficial layers m epidermis ( x 1650). b Apical and 
cytoplasmic staining in a Moll gland duct ( x 1030). e Staining of sebaceous gland cells ( x 1650) 

adenocarcinomas (Fig. 3 f). The common histological varieties of ovarian 
epithelial tumours were all positive. The staining of ovarian endometrioid 
carcinomas was similar to that of endometrial adenocarcinomas. In serous 
cystadenocarcinomas, staining was distributed along cell membranes and 
was often associated with cytoplasmic reactivity. In some mucinous cyst- 
adenocarcinomas, apical cell membranes and extracellular secretion product  
were stained (Fig. 3 g), but in one specimen reactivity was restricted to epi- 
nuclear vesicles (Fig. 3 h). 

With regard to the male genital system, strong immunoreactivity was 
associated with the epithelium of the ductuli efferentes, epididymis and semi- 
nal vesicles. In prostates with adenomatous hyperplasia, only some glands 
were stained. In all cases, secretion product  and apical staining, with strong 
reactivity of apical buds, was prominent.  Seminal epithelium, interstitial 
cells and spermatozoa were unreactive. One seminoma and one embryonal 
carcinoma tested were similarly negative. 
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Table  5. I m m u n o h i s t o c h e m i c a l  react ivi ty o f  M A b  M B r l  wi th  t issues and  t u m o u r s  f r o m  the  
endocr ine ,  h e m o l y m p h a t i c ,  n e r v o u s  a n d  muscu loske le ta l  sys tems  a n d  f r o m  the  se rous  cavities 

O r g a n  H i s t o l o g y  M B r l  O r g a n  Hi s to logy  M B r l  

Hemolymphatie system Central nervous system 

Spleen Whi t e  pu lp  - (0/4) Cerebra l  N e u r o n s  - (0/1) 

R e d  pu lp  - (0/4) cor tex  

Glial  cells - (0/1) 

Bone  m a r r o w  E r y t h r o i d  l ineage - (0/22) G l i o b l a s t o m a  - (0/1) 

Mye lo id  l ineage - (0/22) m u l t i f o r m e  

M e g a k a r y o c y t i c  - (0/22) 
l ineage Peripheral nervous system 

Per iphera l  S c h w a n n o m a  - (0/2) 

L y m p h  node  React ive  - (0/7) nerves  

Endocrine system P a r a g a n g l i o m a  - (0/1) 

A d u l t  ad rena l  Co r t ex  - (0/2) Musculoskeletal system 

gland  Car t i lage  Adu l t  - (0/5) 

Medu l l a  - (0/2) Fe ta l  - (0/1) 

N e u r o b l a s t o m a  - (0/1) 
Skeletal  Adu l t  - (0/5) 

Feta l  ad rena l  Cor t ex  - (0/1) musc le  

g land  Feta l  - (0/1) 

Pancreas  Is lets  o f  - (0/10) R h a b d o m y o s a r c o m a -  (0/1) 

L a n g e r h a n s  
Connec t ive  A d u l t  - " 

T h y r o i d  Follicles -- (0/7) t issue 

Parafo l l i cu la r  - (0/7) 
cells 

A d e n o m a  - (0/1) 

Fol l icular  carci- - (0/1) 
n o m a  

Papi l la ry  carci- - (0/1) 
n o m a  

M e d u l l a r y  carci- - (0/1) 
n o m a  

Feta l  - (0/2) 

M a l i g n a n t  f ib rous  - (0/1) 
h i s t i o c y t o m a  

Serous cavities 

Mes-  Mesothe l ia l  cells - (0/5) 
the l ium 

Mesothe l ia l  cysts - (0/2) 

In brackets: N u m b e r  posi t ive  over  to ta l  tested 
- Negat ive ;  a negat ive  in all tested t issues 

Integumentary system. Membrane and cytoplasmic staining were detected 
in some epidermal cells, restricted to the malpighian and superficia! layers 
(Table 4). The basal layer was unreactive. Most reactive cells were localized 
at the level of epidermal ridges and associated with acute and chronic inflam- 
mation and epidermal hyperplasia (Fig. 4a). In the epidermal adnexa, a 
consistent reactivity was found in apocrine and eccrine sweat glands, exclud- 
ing Moll's glands of the eyelid (Fig. 4b). Membrane and cytoplasmic stain- 
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ing were equally strong in sweat acini, whereas apical labeling predominated 
in sweat ducts. In sebaceous glands, strong membrane and foamy cytoplas- 
mic reactivity was detected in isolated cells (Fig. 4c). Among the skin tu- 
mours tested, basal cell carcinoma, trichilemmoma and trichoepithelioma 
were negative, except that weak reactivity was focally detected in luminal 
structures or in squamoid areas. Membrane and cytoplasmic reactivity was 
detected in a squamous cell carcinoma of the skin. Malignant melanomas 
were consistently unreactive. 

Other systems. Tissues and tumours from the hemolymphatic, endocrine, 
musculo-skeletal, central and peripheral nervous systems were negative (Ta- 
ble 5). In addition, it should be pointed out that pleural and peritoneal 
mesothelium, including activated mesothelium in mesothelial cysts, was also 
unreactive. 

Discussion 

The results of an indirect immunofluores¢ence assay, performed on a re- 
stricted sample of tissues, previously demonstrated MBR1 binding in non- 
neoplastic and neoplasti¢ breast epithelial cells and in apocrine sweat glands 
(M~nard et al. 1983). Using the highly sensitive ABC immunoperoxidase 
technique (Hsu et al. 1981a and 1981b), and studying a variety of human 
tissues and tumours, we found a more complex spectrum of reactions. The 
immunoperoxidase reactivity of MBRI included specific types of non-neo- 
plastic cells and a number of epithelial tumours. Differences in staining 
according to anatomical site and histology were apparent in microscopically 
normal epithelia, in epithelia with inflammatory changes, and in car¢inomas. 
Comparisons of the reactivity of non-neoplastic epithelia with that of carci- 
nomas in specific organs yielded five possible associations: 1) in the pancreas 
and kidney, positivity was dete¢ted in specific epithelial cell types, but carci- 
nomas were unrea¢tive; 2) in a variety of epithelia, such as those of the 
breast, endometrium and salivary glands, positivity was detected in normal 
and cancer cells, and was orten enhan¢ed in tumours; 3) in the respiratory, 
gastric and stratified squamous epithelia significant positivity was apparent 
in association with inflammatory ¢hanges and/or hyperplasia, and was orten 
enhanced in carcinomas; 4) in the large intestine and the ovary, positivity 
was detected in carcinomas only; 5) in endo¢rine glands and the liver (hepa- 
to¢ytes and hepato¢ellular tumours), non-neoplasti¢ and carcinoma cells 
were unreactive. 

A shift from apical labeling in benign epithelial cells to circumferential 
membrane and cytoplasmic reactivity in neoplastic cells was consistently 
observed in a variety of sites with non-squamous epithelia, most notably 
in the breast. A similar alteration in antigenic reactivity was previously 
documented with polyclonal sera against human milk fat globule antigens 
(Imam and Tökés 1981 ; Sloane and Ormerod 1981) and T antigen (Stegner 
et al. 1981) and with a variety of lectins that bind carbohydrate moieties 
(Howard and Batsakis 1981 ; Stegner et al. 1981 ; Franklin 1983). With re- 
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gard to squamous cell carcinomas, MBR1 membrane reactivity comparable 
to that of non-neoplastic squamous cells persisted, but was associated with 
strong cytoplasmic staining. 

Heterogeneity of staining despite apparent morphological identity was 
present in non-neoplastic epithelia and carcinomas. The specificity of the 
labeling for well-defined histological structures, its persistence in serial sec- 
tions, and the presence of a similar heterogeneity in frozen sections ruled 
out the possibility of a fixation artifact. Heterogeneity of antigenic pheno- 
types has been extensively documented within cell lines and tissue sections 
of human mammary cancer (Horan Hand et al. 1983). Cell cycle-related 
changes in membrane antigenic expression might contribute to such hetero- 
geneity (Kufe et al. 1983). 

The distribution of the MBR1 immunohistochemical reactivity in epithe- 
lia and carcinomas might reflect functional or evolutionary relationships 
between molecules in different tissues and tumours, but could also be ex- 
plained by the fortuitous presence of similar or identical epitopes on differ- 
ent molecules in different cell types (Lane and Koprowski 1982; Nig et al. 
1982). Any interpretation taust wait for the data on the nature and func- 
tional roles of reactive molecules recognized in different tissues. Several 
authors have reported results of immunohistological studies with MAbs 
to breast epithelium or breast carcinoma. The immunohistochemical reactiv- 
ity of MBR1 was distinct from those of other MAbs, but was quite compara- 
ble to those of MAbs and polyclonal sera against human milk fat globule 
membrane (MFGM) preparations. Arklie et al. (1981) and Gatter et al. 
(1982) published the immunoperoxidase reactivities of two MAbs that recog- 
nized MFGM glycoproteins, previously designated 1.10. F3 and 3.14.A3 and 
presently HMFGI  and HMFG2 (Taylor-Papadimitriou et al. 1981; Burchell 
and Taylor-Papadimitriou 1983). Both were similar to MBR1 in that they 
reacted with normal and malignant breast epithelial cells, salivary and pan- 
creatic acinar cells, distal and collecting renal tubles, and endometrial glands. 
In contrast, both could be distinguished from MBR1 in that they stained 
normal colonic and thyroid epithelium and renal carcinomas. In addition, 
HMFG1 clearly differed from MBRI in that it reacted with smooth muscle 
cells. The immunoperoxidase reactivities of four other MAbs against 
MFGM have been described in detail (Foster et al. 1982a and 1982b). Two 
of these MAbs (LICR LON/M3 and LICR LON/M18) could be distin- 
guished from MBRI in that they reacted with mesenchymal cells (LICR 
LON/M3 with smooth and skeletal muscle, LICR LON/M18 with brain 
capillaries) and adrenal cortical cells. The range of reactivity of the other 
two MABs (LICR LON/M24 and LICRLON/MS) was restricted to epitheli- 
al cells but also differed from that of MBR1. Antibody LICR LON/M24 
labeled normal colonic, tracheal and male germinal epithelia and the inter- 
epithelial cell membranes in mammary ducts. Antibody LICR LON/M8 
had a reactivity profile similar to that of MBR1 in normal breast epithelium, 
but clearly differed in that it stained hepatocytes, spermatozoa and their 
precursors, and normal tracheal, thyroid and colonic epithelium. 

The immunohistological profile of a polyclonal serum against MFGM, 
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which identified a major component termed " E M A "  (Heyderman et al. 
1979; Sloane and Ormerod 1981), had remarkable similarities to the reactivi- 
ty of MBR1. The range of reactivity of the anti-EMA serum encompassed 
epithelia and carcinomas reactive with MBR1, but was broader and also 
included mesothelial cells. Immunoreactivity changes associated with inflam- 
mation were documented in specific sites (i.e., squamous epithelia and uro- 
thelium). The reactivity of another polyclonal serum that identified an 
M F G M  glycoprotein (Imam and Tökés 1981) was also similar to that of 
MBR1 in breast epithelium and breast tumours. Two MAbs raised to the 
MCF7 cell line (Papsidero et al. 1983; Thompson et al. 1983) also reacted 
with normal and malignant breast epithelial cells, but their reported ranges 
of extramammary reactivity were different from that of  MBR1. 

A variety of MAbs to breast carcinoma appeared, to a greater or lesser 
extent, unrelated to MBR1. Three MAbs to an estrogen-induced protein 
(Ciocca et al. 1983) reacted by ABC immunoperoxidase with a number of 
epithelia that we found positive with MBR1. However, they reacted with 
a minority rather than with the majority of the non-neoplastic and neoplastic 
breast specimens tested. Some non:epithelial tissues were also positive. Mur- 
ine MAbs prepared against metastatic mammary carcinomas (Colcher et al. 
1981; Nuti et al. 1982) had restricted binding to non-neoplastic mammary 
epithelium by immunoperoxidase assay on tissue sections. A human MAb 
(Schlom et al. 1980; Teramoto et al. 1982) was also reported to have little 
reactivity with non-neoplastic breast epithelium. The Cal MAb (Ashall et al. 
1982), which strongty reacted with breast carcinoma cells, did not react 
with most non-neoplastic epithelia (McGee et al. 1982), but stained a 
number of non-epithelial tumours. 

In conclusion, we showed that the fange of reactivity of MBR1 included 
a variety of epithelial and carcinomas, that there was association between 
immunoreactivity and inflammatory changes in some non-neoplastic epithe- 
lia, and that the major differences between non-neoplastic and neoplastic 
MBRl-positive epithelial cells were related to variations in the intensity 
and distribution of the staining. We also showed that there was marked 
heterogeneity of MBR1 binding in neoplastic and non-neoplastic epithelial 
cells, despite morphological identity at the light microscopic level. Finally, 
we demonstrated that the immunoperoxidase reactivity of MBR1 was dis- 
tinct from that reported for other MAbs against breast epithelium and 
breast carcinoma, but had similarities to that of MAbs and polyclonal sera 
to MFGM. 
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