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In recent years substances have been discovered 
which occur in increased amounts in tumour cells 
as opposed to normal cells, or in raised concen- 
trations in the blood of patients with advanced 
tumours. New techniques and the availability of 
purer reagents have permitted us to characterise 
these marker substances for diagnostic and prog- 
nostic use. Already several substances are be- 
ing used to monitor disease activity. The present 
summary does not attempt to cover the established 
literature, but discusses some recent findings of 
potential interest to clinicians. 

TYPES OF MARKERS 

Morphology 

Histopathologically, highly differentiated tumours 
have a near-normal growth pattern, a near-nor- 
mal DNA pattern, cells and nuclei of slightly 
atypical size, little or no infiltration of surround- 
ing tissue, and often a good prognosis when treat- 
ed by surgery alone. In contrast, poorly differenti- 
ated or anaplastic tumours, have considerable 
variation in cell-size, DNA polymorphism, and 
often an infiltrative mode of growth. 

Material from urogenital tumours for cytolo- 
gical examination is obtained by needle biopsy 
or exfoliation (67). Criteria, similar to those 
used in histology, such as variations in cell and 
nuclear size, are evaluated. It is probable that 
some tumour cells have reduced adherence to sur- 
rounding tissue. Hence, the cytological aspirate 
may be more representative than histopathology 
of the population of cells with the highest tendency 
to recur or metastasize. Cytology, therefore, 
adds a new dimension to diagnosis besides pro- 

viding a non-invasive technique for preoperative 
analysis. 

Microspectrophotometry and automated cyto- 
logy of single cells are used for rapid identifica- 
tion of multiple parameters (19, 61, 79). This 
may be done on unstained native cell populations 
or after specific staining, or reaction with labelled 
immune sera. Computerisation of such data from 
a tumour cell population aids the description of 
its growth-pattern, antigenic properties and pos- 
sibly also describes its aggressiveness towards 
the host, 

M a r k e r  Subs tances  

As the germ layers develop into organ systems, 
pluripotent cells differentiate in diverse direc- 
tions. Repressor substances are thought to sup- 
press areas of genetic information not required 
for further development or function of certain or- 
gans or tissues. Thereby, primitive phase-speci- 
fic substances (23, 43) cease to be produced or 
production is drastically reduced. Substances 

similar to those normally found during embryon- 
ic life may also be produced by tumours (3). 
These fetal antigens are usually not immunogenic 
in the human host. 

Tumours produce a range of hormone-related 
substances, either in turnouts of normally hor- 
mone-releasing organs or ectopically. Adreno- 
corticotrophic hormone (ACTH), antidiuretic hor- 
mone (ADH) and hypercaleaemic agent may give 
disturbing clinical syndromes and the turnour or 
metastatic lesion can be traced that way. Other 
abnormal products, such as precursors, sub- 
units, or break-down products, have little biolo- 
gical activity but still retain their antigenic acti- 
vity. This has been appreciatedwith the de- 
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velopment of highly specific radioirnmunoassays 
(87,88,119). Hormones which are normally pro- 
duced only by the placenta are of special interest, 
i. e. , human placental lactogen (HPL), human 
chorionic gonadotrophin (HCG) and its subunits. 
Prostatic, renal and testicular tumours have all 
been associated with ectopic hormone production. 

Enzyme determinations in serum, urine or 
tissue are useful when isoenzyrnes specific for a 
certain organ exist. Studies of these may reflect 
the extent of a tumour and help to evaluate pro- 
gression and regression. A reversion towards a 
fetal isoenzyme pattern may take place in turnour 
tissue. One such example is the Regan placental 
alkaline phosphatase, which occurs in high 
amounts during pregnancy, but not at all in adult 

males or non-pregnant women. In the case of sub- 
stances which are elevated in relatively few pa- 
tients, a positive finding is clinically useful but 
a negative value is of no diagnostic help. 

Other enzymes occur in many tissues: amylase 
and lipase are raised mainly in gastro-intestinal 
disease; aminopeptidase and 7-glutamyltranspep- 
tidase in liver and bile duct disease; aldolases in 
brain and liver disease. These substances are 
raised in diseases other than cancer and are less 
specific for neoplasia. 

The blood levels of acute phase proteins vary 
in response to injury, surgery, infarction, in- 
fection, collagenosis and neoplasms (4). These 
proteins include haptoglobin, complement corn- 

ponents, C-reactiveproteins, transferrin, ceru- 
loplasmin, C~l-antitrypsin and ~l-antichyrnotryp- 

sin. 
The use of polya~nines in marker studies of tu- 

rnouts was reviewed recently (24). These sub- 
stances, like nucleosides, are byproducts of in- 
creased cellular metabolism. Urinary levels are 
raised with a number of malignancies. Urinary 
spermidine appears to be the most frequent ab- 
normal substance with solid tumours. 

In vivo studies in syngeneic animals have clear- 
ly revealed the existence of tumour-associated 
antigens. They are defined by eliciting an immune 

reaction of the tumour-bearing animal or patient. 
Following detailed and abundant studies in ani- 
mals where tumour-specific and tumour-associ- 
ated antigens have been defined, Hellstr6m et al. 
first described organ-related antigens in many 
human turnouts (56, 57). The importance of these 
antigens in tumour rejection is still being de- 
bated. Experimentally, antibodies formed to tu- 
mour antigens may be of a direct cytolytic type. 
Combined with an antigen, they might interfere 
with cell-mediated immunity. 

Viruses induce turnouts in animals, which reject 
the transplanted tumours due to new, virus-in- 

duced cellular antigens. This has been shown 
both with solid tumours induced by DNA viruses 
and with RNA virus-induced leukemias. Several 
observations suggest that human turnours (75) 
may be caused by viruses: a) certain viruses 
cause naturally oceurring cancers in animals; 
b) evidence of infection with a certain virus is 
sometimes associated with the development of 
turnouts; and c) viral genomes, similar to onco- 
genic viral genomes, can be identified in human 
turnout cells. It is possible that viruses and other 
carcinogens cooperate to initiate and promote 
neoplastic disease. 

MARKERS IN SPECIFIC TYPES OF TUMOURS 

Prostatic Carcinoma 

Continuous cytological or histopathological assess- 
ment is possible with needle biopsies (31), and 
aspirated cells can provide material for DNA 
analysis. Higher degrees of heteroploidy are re- 
lated to a more malignant type of differentiation 
(125) and this is thought to be of prognostic rele- 
vance. 

In prostatic carcinoma, blood enzymes and 
hormone profiles permit specific evaluation of the 
patient' s disease status. A good example of an 
efficient marker substance is acid phosphatase. 
With the use of substrates, such as ~-napthyl- 
phosphate, $-glycero-phosphate, adenosine- 
phosphate or the inhibitor L(+)-tartrate (34, 41), 
measurements of acid phosphatase become more 
specific for prostatic cancer than when total 
serum acid phosphatase is measured. Still more 
sensitive radioimmunoassays are often used now 
(35). A sensitive assay may detect around 50% of 
the turnouts before they rnetastasize. 75-90% 
of patients with prostatic carcinoma metastatic 
to bone have elevated levels of acid phosphatase 
(91), although further disease progression, as 
seen by scintigraphy or X-ray, may take place 
without further rise of the enzyme blood level. 
A statistical calculation of variables in 1824 pa- 

tients shows that high acid phosphatase is a pow- 
erful indicator of poor prognosis (18). Decreased 
serum levels are an indication of response to 
treatment. Acid phosphatase assay of a bone 
marrow aspirate of the iliac crest can be used 
for staging (90). 

Alkaline phosphatases (ALP) are often raised 
in the blood when metastasizing turnouts involve 
liver or bone. In prostatic carcinoma higher lev- 
els are obtained with osteoblastic than osteolytic 
destructions. Changes in the levels can occur be- 
fore any radiological response to therapy is seen. 

The diagnostic value of carcinoembryonic 
antigen (CEA) in prostatic carcinoma has been 
compared to the acid phosphatase test (41). It 
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is probable that these assays may complement 
each other, since liver involvement gives raised 
CEA with greater frequency than raised ALP 

with all types of metastases, while skeletal rather 
than soft tissue involvement yields high acid phos- 
phatases. The value of serial CEA determinations 
is questionable, since increases or decreases 
do not relate well to clinical changes (52). How- 
ever, high levels of CEA are synthesized by both 
prostatic adenoma and carcinoma cells in cul- 
ture (121). Perhaps an antibody to prostatic CEA 
would give more specific information than the 
currently used antibody to colonic carcinoma CEA. 

The determination of hormone receptors on 
cells or in serum is still of little clinical signi- 
ficance, but may become important for decisions 
about hormonal therapy. The 5-c~-dihydrotesto- 
sterone receptors are prostate-specific and regu- 
late hormonal dependence (77). Immunochemical 
detection of receptors may become a sensitive 
means of following treatment of prostatic cancer 
and detecting recurrence. Hormone receptors 
also make possible the use of hormones as car- 
riers for cytotoxic drugs or antibodies to select- 
ed sites. The presumed presence of oestrogen re- 
ceptors in prostatic tumours was the theoretical 
basis for using an oestradiol-coupled nitrogen 
mustard (65). It is not known whether the recep- 
tor structures of malignant tissues are biochemi- 
cally identical, immunologically similar, or even 
quantitatively comparable to those of the corre- 
sponding normal tissues. 

Sex hormone binding globulin (SHBG) is induced 
by oestrogen; diminished induction of SHGB is 
presumably reflected by poor testosterone de- 
pression with oestrogen treatment. 

Virus-like particles have been detected in pro- 
static carcinoma, or in derived tissue culture 
cell lines, but it has not been possible to establ- 
ish their aetiological significance. Since virus- 
induced proteins are usually strong antigens such 
a discovery would be of great importance both 
for monitoring disease and aetiological studies. 
Centifanto et al. (21) found herpes simplex virus 
in 15% of prostatic secretions and suggested that 
the prostate may serve as a reservoir for the 
venereal spread of this virus. Other investigators 
have not confirmed such a high rate of isolation, 

but conflicting results concerning yield of virus 
isolates are also obtained with uterine cervical 
carcinoma patients. In animal experiments, vi- 
ruses or other carcinogens have had to be com- 
bined with hormones, i.e. oestrogens, to induce 
prostatic tumour s. 

Ablin and coworkers (2) described cell-bound 
antibody activity of eluates from prostatic car- 
cinoma. Antibodies to prostatic carcinoma 
benign prostatic hyperplasia, or bladder turnouts 
have been found in patients and have the distri- 
bution of antibodies to organ-specific antigens 
(27). Delayed-type hypersensitivity has been 

evoked to autologous tumour extracts in a few pa- 

tients with prostatic cancer, but not to benign 
hyperplastic tissue (12). 

Assay of polyamines has been proposed as a 
tumour diagnostic aid. Inflammatory and regene- 
rative conditions, however, also raise levels suf- 
ficiently to make differentiation difficult. Spermi- 
dine is often raised in urine, blood and CSF in 
neoplasia, and urinary spermidine levels seem 
to be related to degree of differentiation and tu- 
mour stage in prostatic carcinoma. Haptoglobins 
and C~l-acid glycoprotein are raised with advanced 
prostatic tumours or with metastases. 

Testicular Turnouts 

Recently, the histopathology of testicular tumours 
has been reevaluated due to the detection of hor- 
mones and fetal antigens in certain germ cell tu- 
rnouts (104). 

Human chorionic gonadotrophin (HCG) is syn- 
thesized by the normal trophoblast in pregnancy 
and by trophoblastic turnouts. EctopicHCG pro- 

duction has been described in many malignant tu- 
rnouts (78). The majority of tumours of non-gona- 
dal origin producing HCG result in only low plas- 
ma levels, in the range 1-20 ng/ml. The greatest 
incidence, 90%, and the highest levels of HCG 
are found in patients with choriocarcinoma but 
raised values are also seen with teratomas. Re- 
nal failure, occurring in many patients with ge- 
nito-urinary malignancy, may give raised c~ and 

subunits and also biologically active HCG lev- 
els (13). Human placental lactogen (HPL), also 
normally synthesised by the placenta in pregnan- 
cy, can be demonstrated with trophoblastic neo- 
plasms of gonadal or non-gonadal origin (94). 
HPL production by malignant trophoblasts is usu- 
ally much less than HCG production. 

Oestrone production with 5-10-fold normal 
levels has been described in teratomas together 
with low FSH, perhaps induced by the high oestrone 
levels (89). Leydig cell turnouts, although rare, 
may excrete high levels of androgenic steroids: 
testosterone and androstenedione, leading to pre- 
cocious sexual development in young males. Addi- 
tional unusual cases of hormonal disturbances 
have been reviewed by Bodansky (i 0). 

LDH-x, a lactate dehydrogenase isoenzyme, 
is the major LDH of mature spermatozoa and oc- 
casionally appears with testicular turnouts (120). 
An alkaline phosphatase called the Regan isoen- 
zyme, otherwise of placental origin, appears in 
detectable levels in some patients. When present, 
it reflects progression or regression of the tu- 
rnout (33, 60). 

Elevated serum levels of alpha-fetoprotein 
(AFP) occur in many patients with malignant tera- 
tomas, largely depending upon the extent of the 
disease (1,33). Yolk sac tumours produce AFP 
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regularly (105,104), but so sometimes do tera- 
tomas of other differentiation. Sequential studies 
show that AFP serum levels are related to pro- 
gression or regression of disease, but also that 
a recurring turnout may have lost the property to 
synthesize this marker (13, 1165. Healthy males 
and patients with seminomas do not express fetal 
antigens in their normal testicular tissues, semi- 
noma cells or serum. AFP, carcinoembryonic 
antigen (CEA5 and ferritin have been found in dif- 
ferent percentages of malignant teratoma cell po- 
pulations. There is no relationship between the 
four parameters: AFP, ferritin, HCG and CEA, 
suggesting that they are not under the control of 
the same gene (ll6).It is therefore likely that 
functionally different sub-populations exist. For 
AFP and ferritin, quantitative determinations 
show that they parallel the course of the disease. 
An analysis of the natural behaviour of these tu- 
mours shows that although lhe histology is simi- 
lar, the mean survival time is longer for patients 
with little serum AFP and/or ferritin (~ 48 
months) than for patients with high levei-s (12 
months). Therefore, the demonstration of high 
AFP or ferritin in serum is an indicator of poor 
prognosis. 

Also, c~ l-antitrypsin (AAT) is slightly raised 
in 70% of patients with endodermal sinus tumour. 
As this marker does not rise to high levels (83, 
103) it is not equally reliable in clinical use. 

Bladder Tumours 

Since urothelial cell turnouts occur mainly in 
the bladder, little is known about tumour mar- 
kers in the rarer forms occurring in the renal 
pelvis, ureter or urethra. Cytology of exfoliated 
cells has proved valuable in the diagnosis and 
monitoring of bladder carcinoma (32,695. DNA 
analysis by cytofluorometry (79,109, 1105 shows 
the aneuploidy of malignant cell populations as 
compared to normal urothelial cells. Chromosom- 
al defects also are correlated with progression 
of the cancer (73, 95) and often accompanied by 
hyperploidy and bizarre marker chromosomes. 
These findings are consistent with the DNA in- 
crease seen with other malignant tumours. 

Electron microscopy has revealed altera- 
tions of surface membranes, cellular junctions 
and microvilli in papillary tumours (38, 68). Pro- 
mising criteria for evaluation of precancerous 
changes are chromatin texture, staining density 
of the nucleus and optical density of the whole cell. 
Ultrastructural changes have been observed in 
chemical bladder carcinogenesis of rats. Pleo- 
morphic villi may be related to invasiveness and 
it is conceivable that such investigations will 
lead to the diagnosis of precancerous lesions in 
humans (63). The relationship of such surface 
changes to superficially localized CEA of bladder 
tumour cells (118) should be interesting. 
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Lymphocyte cytotoxicity against primary hu- 
man bladder tumours was studied originally by 
Bubenik and associates (16, 17). The questions 
they posed were: a) does a tumour-specffic im- 
mune response occur in patients with urinary 
bladder cancer and, if so, b) do the tumour-spe- 
cific antigens which give rise to this response 
crossreact with each other, or are they individual- 
ly specific? These questions remain unresolved. 
Many investigations suggest that tumour-associat- 
ed antigens are retained by bladder carcinoma 
cell lines in culture (7, 54, iii). A collaborative 
effort has been made to describe the cytotoxic re- 
actions (6). A clear-cut disease-related cytotoxi- 
city is not always seen (6, 9,102) but most data 
suggest a reactivity to bladder carcinoma anti- 
gens of patients with this disease (7, 9, ii, 14, iii). 
Some patients have circulating lymphoid cells 
with bladder tumour-related cytolytic activity, 
and minimal but active disease has to be present 
for measurable cytotoxicity of this type (108). 
There is also, superimposed, some degree of non- 
selective cytotoxicity to a number of diverse cell 
lines. The latter type of cytotoxicity can occur in 
healthy persons which reflects the variety of anti- 
gens expressed in tumour cells that the lympho- 
cytes of patients or healthy persons may respond 
to in vitro. 

In the allogeneic reaction to established cell 
lines, K-cells, which have a receptor for the Fc- 
fragment of immunoglobulin, in cooperation with 
specific (and unspecific) antibody seem to be the 
effector cells (107,112), while non-antibody de- 
pendent T-cells have been described to have a 
killer cytotoxic effect in the autologous situation. 
The clinical relevance of these reactions is still 
unclear. Reservations have been made about the 
applicability to the patient' s situation, mainly be- 
cause further knowledge is needed to clarify the 
complex antigenic pattern of the studied bladder 
tumour cell lines. 

A new series of surface antigenic determinants, 
Ek-i to Ek-ll, not obviously belonging to previ- 
ously known HLA antigens, has recently been de- 
scribed (30). Among these, Ek-2 was the only Ek- 
determinant present on all nine bladder carcinoma 
lines but only found in i0 percent of other turnout 
lines. 

An aetiological role of oncornavirus in cancer 
of the human bladder has been suggested (36). 
Chemical or physical carcinogens can induce the 
expression of RIgA viruses of endogenous or exo- 
genous origin, and this expression may result in 
cell transformation. Alternatively, cells actively 
producing viruses may be more susceptible to 
chemical transformation. 

Virus-like particles have been described in the 
cytoplasm of transitional cell carcinomas of the 
human renal pelvis, ureter and bladder. Other 
workers have not isolated virus (86). Virus infec- 
tions of the human urinary tract are known to be 
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common in e. g. patients with immunological im- 
pairment. One might speculate that bladder can- 
cer, which occurs in persons exposed to certain 

chemical carcinogens, may result from chemical 
activation of endogeneous or passenger viruses 
present in the bladder epithelium. 

Another virus of interest in the study of blad- 
der cancer is cytomegalovirus, which is often 
found in the urine and is ubiquitous in the human 
population. Some herpes viruses, including cyto- 
megalovirus, can transform cells in tissue cul- 
t.ure (40). The common feature of herpes viruses 
and oncornaviruses is their capacity for latency 
within host cells. 

Following Hall et al. (55), several authors (53, 
92, 117) have found that urinary CEA is higher 
with more advanced bladder tumours and sub- 
stances occur in chronic urinary infections which 
have the same imn~unoreactivity by radioimmuno- 
assay. Provided that the urine is extracted with 
perchloric acid to avoid inhibitory substances 
and that severe bacterial infection can be excluded, 
sequential urinary CEA is a valuable additional 
method for monitoring patients with bladder car- 
cinoma. Serum CEA levels in patients with blad- 
der tumours are increased in 60% of the patients 
with stages T3 and T4, and with metastasizing 
bladder tumours the mean serum level is further 
increased. Monitoring of bladder carcinoma pa- 
tients by both serum and urinary CEA determina- 
tions has shown a relationship to clinical stage, 
although not comparable to that with gastrointestin- 
al tumours (44, 117). CEA has been isolated and 
characterised from bladder carcinoma tissue (126), 
and no CEA is found in normal urothelium (47, 
118). It is therefore probable that urinary CEA 
is derived from the bladder cancer cells. Quanti- 
tative determination of cellular CEA content is a 
new way to characterize the cancer cell popula- 
tion (118). 

Although many bladder carcinomas may be car- 
cinogen- or parasite-induced, most have unknown 
aetiology. There is evidence of a role for some 
metabolites in carcinogenesis of the bladder (124). 
The urinary excretion of tryptophane metabolites 
is higher in bladder carcinoma than in healthy 
persons and loading tests increase the metabol- 
ires in patients whose level is already high (8). 
Other biochemical markers, excreted in the 
urine have also been considered for diagnosis. 
Pseudouridine, B-aminoisobutyric acid (62), and 
immunoglobulins (64) constitute a combination 
which, together with CEA, may become of value. 

Renal Tumours 

Preoperative thin needle biopsy and an evalua- 
tion of the malignancy grading may help in treat- 
ment planning, such as preoperative radio- 
therapy of poorly differentiated carcinomas 
(28, 97). Exfoliated tumour cells in urine are 
found only with tumours of the renal pelvis. 
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Erythropoietin is normally formed in the kid- 

ney, and renal tumours are a common cause of 
abnormally high secretion (106). Erythropoietin 

stimulates maturation of red blood cells and a po- 
lycythaemia may develop. Resection of the tu- 

rnout leads to reduction or disappearance of the 
erythrocythaemia. Only about 3% of renal tumours 
have excess erythropoietin, while many more 
produce an elevated ESR. The reason for this 
has been ascribed to serum protein abnormalities 
of diverse kinds, such as raisedhaptoglobin or 

globulins. 
Ectopic ACTH secretion, although most com- 

mon with lung tumours, has also been noted in pa- 
tients with renal or prostatic carcinomas (76). 
It is important to differentiate the Cushing' s syn- 
drome which may result from these tumours from 
that induced by primary adrenocortical turnouts. 

Parathyroid hormone (PTH) production by renal 
cell turnouts may explain the hypercalcaemia seen 
even in the absence of bone metastasis (45, 48). 

Other rare hormones produced by kidney tumours 
are enteroglucagon, which results in malabsorp- 
tion (42), and prolactin, producing galactorrhoea 
(1i3). Rarer syndromes have been described by 
Ratcliffe et al. (87). 

Renal turnouts in frogs are induced by the 
Luck~ virus (49). This is aherpes virus, readily 
isolated from the tumours at low temperature, 
and it leads to new turnout formation when inocul- 
ated into further frogs. During the summer, no 
frog tumours are seen, so that a proviral or la- 
tent form at higher temperatures has been postu- 
lated. Two papovaviruses, BK and JC, which 
have a known oncogenic capacity in animals, are 
of potential importance for renal malignancies. 
BK is frequently isolated after immunosuppres- 
sire therapy (39), perhaps due to reactivation. 
Papillomas of the larynx and warts are induced 
by papovaviruses, but no evidence has been found 
for pap0vaviruses as aetiologic agents of tumours 
of the urogenital tract (99). 

Evidence of renal tumour antigens has been 
presented (15, 26,101). Using the mixed lympho- 
cyte-target interaction test, cellular immunity 
to renal carcinomas was studied in six patients 
(i01). Renal carcinoma cells significantly stimu- 
lated the patients' own lymphocytes in three 
cases, while normal renal tissue did not induce 
the same reaction. These results seem to be con- 
firmed by studies demonstrating leucocyte inhibi- 
tion by renal turnout extracts (66). Cell-mediated 
reactivity to autologous turnout cells has also 
been described with nephroblastoma or Wilms' 
turnout (56, 70). Antibodies with membrane re- 
activity or cooperating in cell-mediated killing 
have been described in a few children with this 
turnout (71). 

The morphology of nephroblastoma is remini- 
scent of the developing embryonic kidney. An 
interesting substance from this renal tumour of 
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childhood is a mucopolysaccharide that is also 
present in the blood and urine. It does not occur 
in the normal adult or fetal kidney, but is immuno- 
logically similar to calf fetuin (123). The clinical 
usefulness of this antigen has not yet been ex- 
plored. 

With renal turnouts, CEA determinations in 
urine and serum were predictive of the disease 
status in less than 40-60% of the cases (22, 51). 
LDH and ALP may be found in the urine after re- 
moval of inhibitors and are signs of underlying 
renal or bladder disease, often of a malignant 
nature (5). 

Immune complexes are deposited in the kidney 
in autoimmune and other diseases (122). Presum- 
ably not only antibodies reacting with a postu- 
lated renal tumour cell antigen can be deposited 
there, but also circulating immune complexes 
derived from other tumour antigen-antibody re- 
actions (93). 

CONCLUSIONS 

The presence of unexpected enzymes, hormones, 
fetal or tumour-associated antigens suggests 
ectopic synthesis by tumour cells. One hypothesis 
assumes that genes repressed in normal healthy 
tissue become de-repressed, changed or deleted 
with neoplasia. De-repression is probably not 
totally random, since the incidence and concen- 
tration of a substance vary between different 
types of tumours. In virus-induced tumours, ad- 
ditional genes might be expressed in addition to 
the existing information. Multiple antigens may 
act as markers for cells of varying differentiation 
within a population, and thus also serve as indica- 
tions for the choice of therapy. 

Many patients with urogenital turnouts (20, 82, 

96) as well as patients with other types of cancer 
(29, 59) have been shown to have lymphocyte or 
myeloid defects, compared to healthy persons 
(50, 58). The evaluation of reactivities without 
known specificity have, "in fact, often been of a 
predictive value, a depressed response indicating 
poor prognosis. Various explanations have been 
suggested for depressed cellular or humoral 
functions. Unspecific factors may be the debiliat- 
ing disease, or the treatment itself, i.e. radio- 
therapy or chemotherapy. 

Detection of specific antibodies or cell-medi- 
ated reactivity to tumour antigens, when in ex- 
istence, is potentially a sensitive procedure for 
immunodiagnosis. Only lately, with the aid of K- 
cell assays, has the sensitivity reached high, 
discriminative levels (84). In syngeneic systems 
it is possible that T-cells may play a role. Ani- 
mal experiments indicate that for T-cell cyto- 
toxicity to virus-infected target cells for ex- 

ample, the cytotoxic cell and the target cell must 
have histocompatibility determinants in common 
(127). Thus, cytotoxic T-cell killing in vivo may 
occur largely as a function of similarities, not 
dissimilarities. 

A variety of mechanisms have been proposed 
to explain why tumours can continue to grow in 
the presence of detectable immune reactivity. 
Failures may be found in the turnout cell, e.g. 
the antigens are weak and evoke a response, but 
too late. The antigens may be secreted (25), 
thereby blocking attacking antibodies or cells. 
Modulation - i.e. temporary loss of surface ex- 
pression of a turnout cell surface antigen - is 
another mechanism. 

On the responding side, cellular incapacities 
to exert an immune reaction may be due to intrin- 
sic defects, blockage by soluble turnout antigens, 
or the appearance of suppressive agents of other 
kinds, such as pregnancy proteins or fetaiAFP. 
T-cell response is diminished or suppressor 
cells are induced by AFP (80), pregnancy asso- 
ciated macroglobin (PAM) (I00) or HCG (74). All 
are substances normally present in high amounts 
during pregnancy, which also constitutes a toler- 
ance to an incompatible tissue. Such factors may 
depress the immune responses of a tumour host, 
although this hypothesis has been questioned. 

An increased incidence of organ antibodies 
has been described in patients with bladder, pros- 
tate and kidney cancer (72), similar to the find- 
ings in other forms of tumours and in documented 
autoimmune disease. The interference of such 
antibodies in assays of antibody-mediated speci- 
fic cytolysis must be taken into account. An- 
other possibility, that tumour cells ha%e reinduced 
Fc-receptor sites and therefore attract antibodies 
without tumour specificity, as in cells infected 
with herpes viruses, has not received enough at- 
tention. The induction of Fc-receptors on T- 

cells has lately been consid@red as taking part 
in the suppression of antibodies or antibody de- 
pendent effector cells (37). 

In conclusion, turnouts release substances 
which differ from the products of normal cells. 
At present, much emphasis is being placed on 
understanding the decline in immune functions 
with advanced malignancy, on purification of the 

measurable antigens and on characterisation of 
circulating immune complexes. 

For cardiology, liver diseases and gynaecolo- 
gy, enzyme and hormone determinations have be- 
come important tools in diagnosis. 

In oncology too, measurements of tumour an- 
tigens or serum products have implications for 
diagnosis and monitoring of disease (81, 98, 114, 
115, 120). The relative organ-specificity of some 
known antigens (46, 58) raises the hope of further 
identifying organ-associated antigens representa- 
tive of different types of tumours. The contribu- 
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tion of viruses to carcinogenesis and resulting 
virus-associated antigens (85) is complex, and 
the importance of cofactors attracts renewed 

interest. 
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