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Menstrual cycle values of tumor marker
in healthy women and in patients with
non-gynecological tumors

V. YASASEVER ) - N. BILGE ") - G. TORE ")
H. ONAT " - M. ENGINUN *"

Summary: The aim of the present study is to investigate whether the values of CA 12-5 which
is considered a specific ovarian tumor marker can be used in patients with non-gynecological tumors
whose values in menstrual cycle phases were not previously investigated. In order to determine
whether a particular phase or a combination of phase are important, CA 12-5 values were deter-
mined by radioimmunoassay technique in a limited number of patients belonging to three different
age groups. CA 12-5 were found to be unrelated to age. No statistically significant difference in
CA 12-5 values was noted between samples obtained from patients with tumor and healthy women
on the first and second days of menstruation. In both cases the normal value exceeded 35 U/ml.
The mean values was 42 U/ml in healthy women and 49 U/ml in tumor patients. Mean CA 12-5
values determined between the 12th and 14th days on which estrogen hormone is at its highest
level, were found to be 23 U/ml in healthy women and 40 U/ml in patients with tumors. These
values are statistically significant, while CA 12-5 values determined in samples obtained on the
20th-25th days are within the normal range. Values of the CA 12-5 tumor marker during the estro-
genic phase are important in the diagnosis, management and follow-up of cancer. Determination
of estrogen hormone levels as an additional parameter may provide a significant correlation.

In the 1960’s the work of Abelev, Gold
and Freedman on tumor markers resulted
in the clinical use of markers such as
AFP, CEA, PAP. Ovarian specific antigen
(CA 12-5), found as a result of investiga-
tions by Knapp and Bast, is considered as a
specific antigen for non-mucinous epithelial
cancers (!). It is a glycoprotein with a mo-
lecular weight of 500.000 daltons. Mono-
clonal globulin OC 125 was obtained by
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hybridization of murine splenic cells by
epithelial ovarian cancer cells OVCA 433
celluler sequence (*3). This monoclonal
globulin is used to determine CA 12-5 can-
cer antigen. These glycoproteins, resem-
bling monoclonal antibodies, were first
found in embryonic cells. They are not
found in adult cells. But they are seen as
a result of erroneous gene transcription co-
ding proteins during malignant transfor-
mation of the adult cell. Studies by Buck
et al., in 1975 showed that glycoproteins
contained in cells undergoing viral tran-
sformation include a greater amount of
N-acetyl-neuramic acid (sialic acid) than
that in control cells. The increase in the
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Fig. 1. — St. Curve of Count-Dose.

amount of sialic acid is proportional to
tumor metastases (* > ©).

CA 12-5 is a specific tumor marker in
cases of ovarian tumors and the diagnosis
of metastasis (¥ 7 %% 1% 1) In addition, it
is used in the follow-up response to che-
motherapy in patients (2). This marker in-
creases at definite rates in other malignan-
cies, in benign diseases as well as in heal-
thy individuals (**). The amount of
CA 12-5 tumor marker is directly propot-
tional to the tumoral mass. But it is not
related to tumor histology (* ¥). Its se-
rum levels in healthy women are low,
which supports the view that it is secreted
by the female genital organs (°). The high
CA 12-5 level in amniotic fluid specimens
in the 3rd and 6th months of pregnancy
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suggests that it originated from stem cells
(*). In contrast, values in the sera of pre-
gnant women were found low ('7).
Follow-up examination of CA 12-5 va-
lues gave favourable results in distingui-
shing endometrial cysts from benign non-
endometrial cysts with laparoscopy and
laparotomy; they have a diagnostic value
(*% ¥), In advanced breast cancer CA 12-5
values were found to be higher than CEA.
After removal of the endocrine system,
low values were observed in these pa-
tients during regression. But in the case
of metastases, values increased again ("' %),
The fact that CA 12-5 values as high as
those in cases of ovarian tumors wete
found in the menstrual phase of healthy
women (%) represents the basis of our stu-
dy. Whether the amount of CA 12-5,
which is one of various glycoproteins se-
creted by ovarian tumors, varies during
each phase, playing an important part in
the hormonal equilibrium of the orga-
nism both in healthy women and in tu-
mor patients, was a subject for investi-
gation. The present study was made in
order to demonstrate that this marker was
not only specific for ovarian tumors, but
may also have a certain importance in
other maligniancies, because CA 12-5 va-
lues were found to be correlated and si-
gnificant in all phases, or in any phase.

MATERIAL AND METHOD

The sandwich model of the RIA method was
used in order to determine CA 12-5 serum le-
vels. A prospective study was made in the Insti-

Table 1. — Data of Standard Surve.

St. Min. Count Dose
1 0.5 1311 10.0
2 0.5 1791 30.0
3 0.5 4743 100.0
4 0.5 8930 200.0
5 0.5 15330 400.0
1. Sample 0.5 2011 45.0
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CA 12-5 Values (U/ml)
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Fig. 5. — Distribution of CA 12-5 in three phases in the same healthy sample.

tute of Oncology of Istanbul University in 1988
in 31 apparently healthy women, aged from 15
to 25, 26 to 35, 36 to 45 and in 22 menstruating
women patients belonging to the same age groups
with non-gynecological tumors. Blood samples
were obtained at random in a certain healthy

Table 3. — Results of Student t-test.

Phases t-value P-value
Menstruat, ~ 1.08 03>p>0.2
Ovulation o 2.7 0.01>p>0.001 significant
Pre-Mens. o« 034 09>p>05

population during menstruation (I1st and 2nd
days), ovulation (12th to 14th days) and pre-
menstruation (20th to 25th days) phases. The
sera were stored in —20°C until a number of
samples was reached. The same procedures were
also performed for tumor patients.

RESULTS

The standard curve of CA 12-5 values
of the samples and the data are shown in
Table 1 and Figure 1.

The arithmetical mean values of CA
12-5 samples of 31 healthy and 22 men-
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CA 12-5 Values (U/ml)
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Fig. 6. — Distribution of CA 12-5 in three phases in the same tumor patient.

struating women with non-gynecologic
tumors are shown in Table 2 according to
sample distribution.

Statistical significance, estimated from
values obtained in three phases of the
menstrual cycle, is summarized in Table 3.

Table 4. — Significance according to age and
phases in patients with breast tumor.

Age Phase t-value P-value
Menstruation oo 0,75 03>p>05

26-35 Ovulation ) 0.46 05>p>09
Pre-Mens. ) 0.73 03>p>05
Menstruation oo 0.31 05>p>09

36-45 Ovulation oo 0.76 03>p>05
Pre-Mens. oo 0.1 05>p>09
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It is noted in Figure 2 that there is no
significant difference between the CA 12-5
values of blood specimens obtained on
the 1st or 2nd day from both healthy
women and tumor patients.

These values were in both cases supe-
rior to the upper limit. Figure 3 shows
that estrogen hormone is at the highest
level and that CA 12-5 values increase
markedly in tumour patients compared
with healthy women. The arithmetical
mean values (Table 2) show a 75% in-
crease regardless the standard deviation.

Figure 4 shows that there is not any
significant difference between the CA 12-5
values of healthy women and those of tu-
mor patients either in premenstriial or
menstrual phases (Tables 2, 3).
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Fig. 7. ~ Distribution of CA 12-5 in three phases in women with breast tumor.

The distribution of CA 12-5 of the sa-
me sample in three phases is shown in
Figure 5, and the distribution of CA 12-5
of the same tumoral sample is presented
in Figure 4. In order to determine the si-
gnificance of three-phase variations in
these figures the menstruation, ovulation
and premenstruation phases of the same
sample are presented together. A corre-
lated and significant variance is observed
in three phases.

The CA 12-5 values of a group of pa-
tients with breast tumors are shown in Ta-
ble 4 and on the basis of their arithmetic
wean values it was concluded that they
did not present any significance (Figure 7,
table 2, 4).

CA 12-5 values of a group of patients
with thyroid tumors and their significan-
ce are given in Figure 8 and Table 2.

No significant difference was found bet-
ween the age groups of women with
breast and thyroid tumors (Tables 2, 4, 5).

DISCUSSION

In the present study an attempt was
made to determine whether CA 12-5 va-
lues in healthy women and patients with
non-gynecological tumors during men-
strual cycle phases were important in the
diagnosis, management and follow-up of
cancer. The results of this study support
the hypothesis that mean CA 12-5 values
in healthy women and in tumor patients
are not dependent on age or sex.

In studies made up to the present time
CA 12-5 values in the menstrual phase we-
te found to be higher than 35 U/ml (}),
which is considered the upper limit in cir-
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Fig. 8. — Distribution of CA 12-5 in three phases
in women with thyroid tumor.

culation. In fact this value was given as
51 U/ml in literature (7). CA 12-5 va-
lues in infertile women were higher than
35 U/ml in the menstrual phase (?).

Consequently it was expected that
CA 12-5 wvalues obtained during the
menstrual phase would be useful in the
follow-up or diagnosis of cancer. Although
values are not as high as 51 U/ml in the
present study: they are 42 U/ml in heal-
thy women and 49 U/ml in tumor pa-
tients.

CA 12-5 values have not so far been
investigated during ovulation and the pre-
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menstrual phases which represent the
important phases of the menstrual cycle.
In our study also including these phases,
the mean CA 12-5 values which are sup-
posed to be at their highest levels bet-
ween the 12th and 14th days are 23
U/ml in healthy women and 40 U/ml in
tumor patients. This difference is stati-
stically significant. CA 12-5 values in
samples obtained during the premenstrual
phase in which the progesterone hormone
is at high level are within ithe normal
range.

According to the results obtained from
our study only the ovulation phase is si-
gnificant among the phases of the men-
strual cycle. During this phase CA 12-5
values are higher than the upper limit 35
U/ml, while in healthy women, they are
at a very low level. On the basis of these
findings it is thought that it is not ne-
cessary to determine CA 12-5 values du-
ring all the three phases of the menstrual
cycle. Considering the treatments institu-
ted in tumor patients it may be conclu-
ded that the serum levels of the CA 12-5
tumor marker only during the ovulation
phase ate more valuable in the diagnosis,
management and follow-up of cancer, and
that the recognition of estrogen hormone
levels may be helpful as an additional pa-
rameter.
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