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Circulating secretory component in breast neoplasms
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SUMMARY The serum concentrations of IgAp and IgMr associated secretory component (SIgA and
SIgM) of 98 patients with neoplasms of the breast were measured. Of the 56 patients with carcino-
mas, 11 had increased concentrations of circulating SIgM, which was almost twice as sensitive as
SIgA as a marker for carcinoma. Concentrations of circulating SIgA and SIgM were independent
of expression of secretory component, IgA, and carcinoembryonic antigen (CEA); histological
tumour grade; and tumour cell DNA ploidy, whereas a weak correlation between SIgA and SIgM
and circulating CEA was seen. The three patients who had liver metastases indicated had particu-
larly high concentrations of circulating SIgA and SIgM, whereas no difference was generally seen
between patients with malignancy and those with benign tumours.

Secretory component is derived from a trans-
membrane glycoprotein,l expressed by secretory epi-
thelial cells. Secretory component functions as a
receptor facilitating the transport of polymeric
immunoglobulins (pIgA and pIgM) containing J
chain into exocrine fluids2, where it partly remains
bound to the secretory immunoglobulins (SIgA and
SIgM) and partly appears as excess free secretory
component.3 Human lactating mammary glands con-
tain an active secretory immune system and consid-
erable amounts of secretory component and SIgA are
stored in the duct system.4

Neoplastic secretory epithelium may synthesise
secretory component, both in vitro3 and in vivo,5 -11
especially in adenocarcinomas of the breast,6 1'
colon, or lungs.1' Metastases from mammary6 9 and
other carcinomas5 12 may also express secretory com-
ponent. Synthesis of secretory component seems to be
independent of tumour differentiation,6 except in
large bowel carcinomas.7811 Secretory component
has thus been regarded as a potentially important
tumour marker of breast carcinomas.6 Furthermore,
it has been claimed that secretory component or SIgA
in serum reflects the clinical course of breast cancer. ' 3
Other disorders, however, may also produce
increased serum concentrations of secretory com-
ponent, particularly liver disease.'4-16 Secretory
component in serum will always be complexed with
pIgA and pIgM to form circulating SIgA and SIgM.3
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As far as we know this is the first study in which
serum concentrations of SIgA and SIgM have been
determined in relation to other biological variables of
breast carcinomas-tumour expression of secretory
component, IgA, and carcinoembryonic antigen
(CEA); histological grading; tumour cell DNA
ploidy; and circulating CEA. Furthermore, our assay
reflects the actual molecular state of circulating secre-
tory component and takes into account the different
antigenicity of SIgA and SIgM.'7 To the best of our
knowledge previous reports on secretory component
in relation to cancer have not considered the clinical
relevance of circulating SIgM nor its possible
influence on quantitation of SIgA-or secretory
component-in serum.

Material and methods

The 93 women studied were aged between 20-81 years
and had been admitted for breast tumours. Surgery
for breast carcinoma had previously been performed
on 15 patients, seven of whom had no recurrence but
eight of whom had advanced malignant disease. Of
the remaining 78 patients, 48 had carcinomas and 30
benign tumours. Immunohistochemistry, DNA flow
cytometry, and serum CEA measurements were per-
formed in 29 of the patients with malignant tumours.

IMMUNOASSAYS FOR CIRCULATING SIgA, SIgM,
AND CEA
Serum samples were obtained before surgery and
stored at -70°C. Differential quantitation of SIgA
and SIgM was performed by *an enzyme linked

621

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.40.6.621 on 1 June 1987. D
ow

nloaded from
 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.40.6.621 on 1 June 1987. D
ow

nloaded from
 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.40.6.621 on 1 June 1987. D
ow

nloaded from
 

http://jcp.bmj.com/
http://jcp.bmj.com/
http://jcp.bmj.com/


622

immunosorbent assay (ELISA), as detailed else-
where.'7 Briefly, the assay was based on non-
competitive binding of SIgA and SIgM to microplates
coated with an excess of sheep IgG antibodies to
human secretory component. Serum concentrations
were determined in relation to appropriate SIgA or
SIgM standards. Mutual competition between SIgA
and SIgM in serum was avoided by testing the sam-
ples at sufficiently high dilutions. The concentration
of total secretory component in serum was calculated
from the SIgA and SIgM values.17 Sera from 49 age
matched healthy women (aged 20-91 years) were
included as controls.
The concentration of CEA in serum was measured

by radioimmunoassay. 8

HISTOLOGICAL GRADING AND

IMMUNOHISTOCHEMISTRY
Sections routinely stained with haematoxylin and
eosin were used for histological grading according to
the World Health Organisation classification."9 The
immunohistochemical procedure, which has been
described previously,20 was based on serial sections
cut at 6 pm from two ethanol fixed paraffin embedded
tissue blocks, including representative neoplastic epi-
thelium from each case. Paired immunofluorescence
staining performed for secretory component, IgA,
and CEA was evaluated semiquantitatively; a score of
3 represented bright overall staining of the tumour
epithelium and a score of 0 virtually no staining. The
degree of heterogeneous staining pattern was not
evaluated in this study.

DNA FLOW CYTOMETRY
Fresh tumour tissues were studied by quantitation of
DNA flow cytometry. The tumours were thus
classified as nearly diploid or distinctly aneuploid.
The procedure has been described and discussed in
detail elsewhere.'2 Briefly, tumour cell suspensions
were stained with ethidium bromide. Flow cyto-
metrical histograms of emission measurements were
analysed by planimetry. Lymphocytes from mouse
spleen were used as a diploid reference.

STATISTICAL METHODS
Comparisons between groups were based on the
Mann-Whitney U test. Correlations were expressed
by Kendall's T (taui). All tests were two tailed. Upper
reference values for seruin SIgA, SIgM, and total
secretory component were taken from those corre-
sponding to the 97 5 percentile (non-parametric) in
the control group.21

Ki'ale, Rognum, Thorud, Fossa, Ro, Brandt-aelg
Results

SERUM CONCENTRATIONS OF
SECRETORY IMMUNOGLOBULINS
Twenty per cent of the patients with either benign or
malignant tumours had circulating SIgM concen-
trations above the upper reference values (fig l).
Raised SIgA concentrations were found in 13% of the
benign and 110% of the malignant tumours, and
nearly all of these serum samples also had raised
SIgM concentrations (fig 1). The two patient groups
showed significantly (benign tumours, p = 0 02) or
probably significantly (malignant tumours, p = 0 07)
higher concentrations of total circulating secretory
component than the controls. There were no
differences in total serum secretory component
between those with benign or malignant tumours.
Three of the four patients with carcinoma with the

highest total serum concentrations of secretory com-
ponent were the only ones in this study who had liver
metastases indicated in their records: one had liver
metastases verified by computed tomography; one
developed clinical overt metastases of liver, medias-
tinum, and spine shortly after surgery (no advanced
diagnostic test was performed before surgery to detect
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Fig I Serum concentration of SIgA and SIgM in patients
wmith benign (a) or malignant (b) breast tumours. Dotted
lines represent upper normal reference ranges. Circles
indicate patients with liver metastases (one questionable).
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Circulating secretorY component in breast neoplasms

liver metastases); and one died three days after admis-
sion with disseminated cancer and probable liver dis-
ease as judged by increased serum liver enzyme activ-
ities (necropsy and other tests were not performed).
The fourth patient with particularly high serum

secretory component had localised cancer but was
treated for rheumatoid arthritis with gold and nap-
roxene. In contrast, seven patients with carcinoma
who had moderately increased serum concentrations
of SIgA and SIgM all had localised tumours, and they
were otherwise healthy. Among the 45 patients with
carcinoma and normal concentrations of circulating
secretory component, six had disseminated disease
with axillary, pleural, bone, or brain metastases.
The women with benign tumours were generally

healthy except for one who was treated for heavy
alcohol abuse. She had raised serum concentrations
of SIgM (136 mg/I). Of the 17 patients with fibrocystic
disease, four had sclerosing adenosis as the domi-
nating histological pattern. These four women had
significantly (p < 0 03) higher concentrations of cir-
culating secretory component than all the others with
benign breast tumours.

IMMUNOHISTOCHEMISTRY FOR SECRETORY
COMPONENT, IgA, AND CEA
Of the carcinomas that were examined immuno-
histochemically, 76% (n = 22) were positive for
secretory component (fig 2) with predominantly faint
staining. Expression of secretory component cor-
related well with IgA positivity, but was not related to
histopathological grade. Moreover, serum SIgA and
SIgM concentrations did not correlate with the
expression of secretory component in the tumours;
two of five patients with raised serum SIgA or SIgM

Fig 2 Immunohistochemical staining for secretory
componentfrom distinct positive breast carcinoma.
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Fig 3 Immunohistochemical stainingfor CEA from positive
breast carcinoma.

concentrations showed no expression of secretory
component in the primary tumour.
Most of the carcinomas (55%) were positive for

CEA (fig3), and 18% of these patients had raised
serum concentrations of CEA. Circulating CEA con-
centrations showed no significant correlation with
tumour CEA expression. Carcinomas with the
strongest CEA staining, however, had by far the high-
est serum CEA concentrations. There was a weak but
significant correlation (r = 0 34, p < 0 02) between
concentrations of plasma CEA and circulating SIgA
and SIgM.

DNA PLOIDY
When carcinomas were divided according to their
DNA ploidy pattern into nearly diploid (31%) and
aneuploid (69%), no significant differences were seen
between the two groups in the concentrations of cir-
culating secretory component and CEA, or in tumour
expression of secretory component and CEA.

Discussion

Previous reports have dealt with secretory component
as a marker of human breast carcinomas in terms of
its expression by primary tumours,6 10 1l or metasta-
ses,69 and its appearance in peripheral blood.13 15 22
We found that 76% of primary breast carcinoma
tumours were positive for secretory component,
which was well within the range of observations
reported by others.6 10

Release of free secretory component (and pre-
formed SIgA) from a tumour could lead to increased
circulating SIgA and SIgM, as free secretory com-
ponent shows high affinity not only for pIgA but par-
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624 Kvale, Rognum, Thorud, Fossa, Ro, Brandtzaeg
ticularly for pIgM.23 Thus free secretory component
is always complexed with pIg in serum, either non-
covalently (mainly to pIgM) or covalently (mainly to
pIgA).3 Release of free secretory component alone
might be expected to cause preferential increases in
SIgM concentration because pIgM is the major circu-
lating pIg. We found that the sensitivity of SIgM as a
tumour marker was almost twice that of SIgA.
Twenty per cent of the patients with carcinomas

had increased preoperative serum concentrations of
SIgM. Other workers have reported 13% increased
SIgA concentrations,'5 although patients with more
advanced disease have shown a higher frequency. 13 22
One of the patients with carcinoma had rheumatoid
arthritis, a condition that may cause an increase in
serum secretory component.14 Interestingly, all three
patients with liver disease had particularly high con-
centrations of circulating secretory component. One
had verified liver metastasis and another most likely
also had liver disease but died before any specific
diagnostic tests could be performed. The third patient
developed liver metastases clinically within a short
time. Conversely, six additional patients who had dis-
seminated cancer without liver metastases had nor-
mal serum values of secretory component.
The possible association between liver metastases

and high concentrations of serum secretory com-
ponent agrees with the findings of previous studies in
our laboratory of patients with large bowel carcino-
mas.24 In addition, follow up studies of these patients
have shown that our test can detect most patients
with liver metastases up to 12 months before the liver
metastases become clinically overt (Kvale D,
Rognum TO, Brandtzaeg P, unpublished obser-
vations). Puleo et al1 3 claimed that total concen-
trations of secretory component in plasma might
reflect the clinical course in metastatic breast cancer,
but the greatest increase in secretory component in
their study also occurred in patients who developed
liver metastases. Other studies`4"5 have reported an
association between raised SIgA in serum and meta-
static carcinomas with liver disease, although a closer
evaluation of tumour properties such as expression of
secretory component was not performed. It is impos-
sible, however, to be conclusive on this matter as only
three patients with liver metastases were included in
our study.
The generally low concentrations of serum SIgA

and SIgM in patients with breast carcinoma without
liver disease, and the lack of correlation between
serum component and tumour expression of secretory
component, suggested that the tumours contributed
very little of the circulating secretory component.
Notably, Stern etal9 found lower concentrations of
secretory component in cytosol from metastatic
mammary carcinomas than from primary tumours.

Metastatic carcinomas may therefore produce less
secretory component than that indicated by immuno-
histochemical observations on tumours positive for
secretory component.6 0 11 Furthermore, increases
in serum secretory component in patients with liver
metastases should mainly be ascribed to secondary
liver derangements and not to tumour production.24

Both from a biological and clinical point of view it
seemed justified to include benign breast tumours in a
study of breast cancer. We found particularly high
concentrations of serum SIgM in patients with sclero-
sing adenosis in fibrocystic disease. This might reflect
the histological and immunohistochemical6 features
of this condition. The raised SIgM value noted in one
alcohol abuser could be due to alcoholic liver disease
known to increase the concentrations of circulating
SIgA7 16 and SIgM.16

In conclusion, we measured the concentrations of
circulating SIgM and SIgA in patients with benign
and malignant breast tumours and found a higher
diagnostic sensitivity for SIgM. We did not find any
significant correlations between tumour secretory
component or CEA expression and the corresponding
serum concentrations of secretory component and
CEA. Moreover, preoperative concentrations of
serum SIgA and SIgM could not indicate the type of
lesion. Nevertheless, an association was indicated
between high concentrations of circulating secretory
component and liver metastases. Liver metastases as
an isolated complication in breast cancer, however, is
rare. The clinical value of quantitating serum secre-
tory component in relation to this malignancy is
therefore questionable.

D Kvale is a research fellow of the Norwegian Cancer
Society, and is financially supported by the Nor-
wegian Cancer Society, Nansen's Fund, and Anders
Jahre's Fund.
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The Design and Analysis of Long-Term Ani-
mal Experiments. Statistical Methods in
Cancer Research. Vol. III. IARC Scientific
Publications No. 79. JJ Gart, D Krewski,
PN Lee, RE Tarone, J Wahrendorf. (Pp.
219; £28.) Oxford University Press. 1987.
ISBN 92 832 1179 8

Most attempts to understand and control
industrial or domestic exposure to chemicals
and radiation as the causes of cancer, and
equally, much research into the stages of car-
cinogenesis are based on long term experi-
ments in animals. The design and analysis of
such studies is far more complex than is
often realised, but if the work is to be worth-
while, extraneous factors must be rigorously
controlled and the results must be evaluated
by appropriate statistical procedures.
The introduction in 1972 of a practical

method of actuarial analysis of carcino-
genicity tests was a great advance in this
difficult field. The originators of that statisti-
cal technique have now combined with oth-
ers to write a first class account of how to do
and analyse such experiments. They and
their sponsor, the IARC, are to be congratu-
lated on a lucid account which shows experi-
mentalists what to do in simple terms, and
which separately presents the statistical the-
ory on which the practical procedures are
based.
The results of long term experiments in

animal and clinical research and for regu-
lation govern most of our usage of chem-
icals. This book needs to be read and
understood by every scientist and adminis-
trator concerned with cancer and its possible
causes.

AD DAYAN

Notices

The International Symposium
BIOTECH Ria 88

Molecular probes: technology and
medical applications

Florence (Italy), at the Congress Palace,
April 11-13, 1988

List of the sessions: molecular probes in
genetic diseases; molecular probes in on-
cology; molecular probes in infectious
diseases.

For further information please contact
the organising secretariat: Fondazione
Giovanni Lorenzini, Via Monte Napo-
leone, 23-20121 Milan (Italy).

Joint Royal College of Surgeons/Imperial
Cancer Research Fund Histopathology

Unit

As part of this unit, which has been
established for the purpose of advancing
the science of diagnostic histopathology,
a panel of experienced histopathologists
provides advice on diagnostic problems
to any pathologist seeking a second opin-
ion. Material can be sent as wet tissue,
fixed tissue, paraffin blocks, or sections.
If stained sections are submitted addi-
tional unstained sections should be sent
whenever possible. Where blocks are
sent, they will be returned in due course
when the sender indicates that this is nec-
essary. Special arrangements can be
made, where possible, for the exam-
ination of frozen sections or material
requiring electron microscopy. There is
no charge for these services.
The Panel is now in its third year and

has dealt with an average ofbetween four
and five cases per week. These have come
from more than 50 different hospitals in
the United Kingdom and from 10
different countries. The membership of
the panel at present includes: Professor
NFC Gowing, Professor DH Mackenzie,
Dr BC Morson, Dr RCB Pugh, Pro-
fessor H Spencer, Dr AG Stansfeld, Pro-
fessor AC Thackray and Dr KAD Turk.
The work of the panel is being coordi-
nated by Professor B Cohen from whom
request forms can be obtained and to
whom enquiries can be addressed at: the
Histopathology Unit, 35-43 Lincoln's
Inn Fields, London WC2A 3PN (01-242
0200).

ASSOCIATION OF
CLINICAL PATHOLOGISTS

JUNIOR MEMBERSHIP

Junior membership of the Association is
available to all trainees in pathology for
up to six years after the start of training.
The annual subscription is £15 and may
be claimed against tax. All junior mem-
bers receive copies of the Journal of Clin-
ical Pathology. Other benefits include
membership of the Junior Members'
Group and a regular junior members'
newsletter; the ACP Newsletter and all
other documents regularly sent to full
members including the postgraduate
education programme.
Apply to: Dr PP Anthony, Education
Secretary, Postgraduate Medical School,
Barrack Road, Exeter EX2 5DW,
Devon.

West of Scotland Committee for
Postgraduate Medical Education
Five day course on histopathology

of the skin
21-25 March 1988

This course is designed to meet the needs
of both pathologists and dermatologists
with an interest in dermatopathology.
Both newcomers to the field and those
with considerable experience of skin
pathology will find the course of value.
The course, which is organised by Pro-

fessor R M MacKie, is divided into three
sections: lecture discussions, individual
microscopy sessions, and projection ses-
sions, at which material submitted by
those attending the course will be dem-
onstrated and discussed.
The syllabus covered includes the

structure of normal skin, congenital skin
disease, inflammatory dermatoses, gran-
ulomata and viral disease, cutaneous re-
ticuloses, skin tumours, bullous diseases
and connective tissue problems including
vasculitis.
The course will be held in the Univer-

sity Department of Dermatology, An-
derson College Building, Western
Infirmary, Glasgow Gl 6NT, and ac-
commodation will be available at a
nearby Hall of Residence.
Course Fee £110
Further information and application
forms from: Mrs W E Scott, adminis-
trative assistant, West of Scotland Com-
mittee for Postgraduate Medical
Education, University of Glasgow,
GLASGOW G12 8QQ.

Corrections

An error occurred in the summary of J Clin
Pathol 1987;40:879-84. (Barbatis et al.) The
last paragraph should read: Bile duct epi-
thelium expresses HLA-DR in primary bili-
ary cirrhosis, large duct obstruction and
drug induced cholestasis indicating that
HLA-DR expression in bile duct epithelium
is not exclusive to primary biliary cirrhosis.

(See also correspondence from Professor
Wright)
In the paper by Kvale D et al. (J Clin Pathol
1987;40:621-5), the first line of the summary
should read: The serum concentrations of
IgA and IgM associated secretory
component ... and not serum concentrations
of IgAp and IgMr....


