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Introduction

The mechanism of histamine in cancer is probably
multi-factorial. Some cancer cell lines have been shown
to have functional histamine receptors and can be stimu-
lated by local histamine administration. Histamine also
has important effects on immune cells. Histamine (H) has
been demonstrated to mediate growth control mecha-
nisms in experimental mammary carcinoma, specifically
by acting on certain H2 membrane receptors [1]. Hista-
mine acts directly through H1, H2-receptors in the prolif-
eration and early expression of cell response, leading to
an increase in cell enzyme activity and metabolism. Pro-
liferation activity of histamine changes in the mammary
glands leads to an interaction with epidermal growth
factor (EGF) and other growth and hormonal factors [2].
Endogenous histamine has been shown to affect growth
mechanisms in experimental mammary carcinomas via
H2 membrane receptors. Both H1- and H2-binding sites
are present in human mammary glands but only 75% of
malignant carcinomas express H2-receptors. 

Histamine is an important mediator of the immunolog-
ical reactions of breast glands and takes place in the
development of precancerous and cancerous states of the
breast [3, 4]. Only a few reports on this subject and unde-
cided results were the motivation to evaluate the concen-
trations of histamine in the neoplasmatic tissues of ductal
breast cancers and the activity of enzymes taking place in
histamine metabolism [5].

Material and Methods
Ninety-five women (aged 38-70) were divided into two

groups. Group I (control), consisted of 30 healthy women
without changes in the breast glands (mean age: 50.5 ± 6.3 yrs)
in whom mammoplasty operations were performed. Histopatho-
logical material was taken during surgery. These women
reported no complaints from breast glands and clinical, ultra-
sonography and mammography examinations showed no patho-
logical changes. Moreover no changes were revealed in the
histopathological specimens. With regard to the control group,
biochemical assays of unchanged tissue specimens were ana-
lyzed. The study subjects (group II) consisted of 65 women
(mean age: 53.9 ± 7.1 yrs) with ductal breast cancer in whom
mastectomy was performed and diagnoses were confirmed by
histopathological examination. Table 1 presents the clinical and
histological assessment of breast cancer in these women.

Concentrations of histamine in the blood plasma were deter-
mined by an ELISA method with a reagent kit according to the
manufacturer’s instructions (Immunotech). 

The specimens of normal breast tissues (control group) and
cancerous tissues (study group) were taken during surgery.
During mammoplasty samples of healthy tissue of breast glands
and during mastectomy samples of ductal breast cancer tissue
were taken to study histamine concentration and enzyme activ-
ity. The obtained surgical specimens weighed 3-5 g. These sur-
gical specimens were instantaneously frozen in liquid nitrogen
for 5 min during the surgery. Subsequently these specimens
were wrapped in foil and stored in the refrigerator at –80ºC. The
concentrations of histamine and its enzymes were analyzed
using an isotope technique [6]. The activity of histidine decar-
boxylase (HDC, EC4.1.1.22) and decarboxylase aromatic L-
amino acids (AADC, EC.4.1.1.28) in tissues were assessed by
an isotopic method [7]. Diamine oxidase (DAO, EC, 1.4.3.6)
and monoamine oxidase B (MAO-B, EC 1.4.3.4) activities in
breast tissue specimens were assessed by means of an isotope
technique according to the method described by Fogel et al. [8].
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Objectives: The aim of the study was to evaluate histamine concentrations in plasma and tissues of breast cancers depending on
the activity of histamine metabolic enzymes in neoplasmatic tissues of the breast gland. Material and Methods: In 95 women aged
38-70 years the concentration of histamine in the plasma by the immunoenzymatic method, the concentration of histamine in breast
cancer tissues and metabolism enzymes of histamine: histidine decarboxylase, decarboxylase of aromatic L-amino acid, N-hista-
mine methyltransferase, monoamine oxydase B, diamine oxydase determined using an isotope technique were assessed. The 24-
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found of histamine concentrations in plasma tissues of ductal breast cancers, activity of histidine decarboxylase, aromatic L-amino
acid and histamine methyltransferase. Conclusions: 1. Concentrations of histamine in plasma is dependent on the concentration of
histamine in the tissues of ductal breast cancers. 2. Significant increases of histamine in cancerous tissues of ductal breast cancer
could suggest the participation of this monoamine in the development of breast cancer. 3. The increase of histamine concentrations
in ductal breast cancer tissues can be connected with disturbances in the balance between synthesis and enzymatic activation of this
monoamine. 4. The concentration of histamine in plasma of women with ductal breast cancers is dependent on the number of lymph
nodes and grade of histological malignancy.
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The activity of histamine N-methyltransferase (HMT, DC
2.1.1.8) was measured by the Snyder and Axelrod method [9].
The 24-hour excretion in urine of tele-methylimidaze acetic
acid (MIAA) was analyzed by the liquid high pressure chro-
matography method Søndergaard [10]. Results were statistically
evaluated by means of set Statistic PL version number 5, by Stat
Soft (USA).

Results

Results of the study are presented in Tables 1-3. Table
1 reveals the clinical and histopathological studies of
breast cancer patients. Table 2 demonstrates the activity
of histamine and their enzymes in cancerous tissues of
the study group vs the control group. Table 3 presents the
concentration of histamine in the plasma of patients suf-
fering from breast cancer depending on diameter, histo-
logical malignancy and involvement of the regional
lymph nodes.

Discussion

Histamine is metabolyzed by means of methylation fol-
lowed by 75% of oxidation [11]. Monoamine oxidase B
(MAO B) takes place during the oxidation process. In the
study group the activity of monoamine oxidase B was

significantly lower than in the control group. In the
present study a significantly higher histamine concentra-
tion was found in the neoplasmatic tissues of ductal
breast cancer patients than in the healthy controls (p <
0.001), which can indicate the role of this monoamine in
the pathogenesis of breast cancer disease [12-14]. The
results (Table 3) suggest that with the progression of
ductal breast cancer disturbances in histamine metabo-
lism occur on a greater scale [15].

Table 1. — Clinical and histological assessment of breast
cancer in women (n = 65).

Parameters Number Percent

Age
< 40 yrs (premenopausal) 5 7.7
> 40 yrs (premenopausal) 20 30.7
> 48 yrs (postmenopausal) 40 61.5

BMI < 25 19 29.3
BMI > 25 46 70.7

Diameter of neoplasmatic changes
T1 < 2 cm 21 32.2
T2 2 cm 15 23.1
T3 > 2 cm 29 44.6 

Grades of histological malignancy
according to Bloom et al. [16]
1 17 26.1
2 37 56.9
3 11 16.9

Histological types
ductal cancer 57 87.7
lobular cancer 5 7.7
cribriform cancer 3 4.6

Estrogen receptor status
ER (+) 57 87.7
ER (–) 8 12.3

Lymph node status
N0 – without lymph node involvement 23 35.4
N1 and N2 – with lymph node involvement 42 64.6
1-3 lymph nodes 25 59.5
4-6 lymph nodes 12 28.5
> 6 lymph nodes 5 11.9
N3 – with supraclavicular node involvement  
on the side of the breast cancer 7 16.6

Table 2. — Concentration of histamine and activity of
histamine enzymes in neoplastic tissues of ductal breast cancer
in women (n = 65).

Parameters Abbre- Range x ± SD p
viation Group I Group II Group I Group II value

Histamine in plasma; H 3.5-6.1 5.2-9.3 5.92 9.61 < 0.01
nmol/l ± 3.1 ± 3.2
Histamine in tissue; H 4.8-6.99 9.1-17.1 6.34 14.2 < 0.001
nmol/g/tissue ± 2.7 ± 5.1
Histidine
decarboxylase; HDC 29-44 30-64 39.3 54.7 < 0.001
pmol/mg/tissue ± 26.9 ± 17.1
Decarboxylase
aromatic
L-amino acids; AADC 19-30.1 22-48 24.1 34.4 < 0.05
pmol/g/tissue ± 9.7 ± 14.2
Histamine
methyltransferase; HMT 22-43 29-77 33.9 61.3 < 0.05
pmol/min/mg/tissue ± 25 ± 45.7
Monoamine B
oxydase; MAO-B 89-151 71-124 135.3 99.3 < 0.01
pmol/min/mg/tissue ± 69.8 ± 44.6
Diamine oxydase DAO 25-42 1-22 36.1 14 < 0.01
pmol/min/mg/tissue ± 9.7 ± 6.4
Methylimidazol
acetic acid; MIAA 1.9-3.1 0.3-2.4 2.58 1.44 0.001
mg/24h ± 0.8 ± 0.5
I: control group; II: study group; P < 0.05: level of significance.

Table 3. — Concentrations of histamine in the plasma of ductal
breast cancer tissue depending on size, histological malignancy
and involvement of regional lymph nodes.

Parameters No. Histamine p
nmol/l value

Diameter of the breast cancer
< 2 cm 21 13.3 ±  5.1 NS
2 cm 15 14.1 ±  5.4 NS
> 2 cm 29 14.5 ±  7.3 NS

Grades of histological malignancy
according to Bloom et al. [16]
1 17 12.1 ±  2.7 NS
2 37 15.3 ± 5.2 < 0.05
3 11 17.9 ± 3.5 < 0.01

Lymph nodes status:
N0 – without lymph node

involvement 23 12.2  ± 4.1 NS
N1 and N2 – with lymph node 

involvement 42 16.9 ± 2.4 < 0.01 
1 – 3 lymph nodes 25 15.2 ± 3.9 < 0.05
4 – 6 lymph nodes 12 17.5 ± 2.1 < 0.01 
> 6 lymph nodes 5 17.8 ± 1.4 < 0.001
N3 – with supraclavicular node involvement  
on the side of the breast cancer 7 18.3 ± 3.7 < 0.001
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Conclusions

1. The concentration of histamine in plasma is depend-
ent on the concentration of histamine in ductal breast
cancer tissue.

2. Significant increases of histamine in cancerous
tissues of ductal breast cancer could suggest the partici-
pation of this monoamine in the development of breast
cancer.

3. The increase of histamine concentration in ductal
breast cancer tissues can be connected with disturbances
in the balance synthesis and enzymatic inactivation of the
monoamine.

4. The concentration of histamine in the plasma of
women with ductal breast cancer is dependent on the
number of involved lymph nodes and grade of histologi-
cal malignancy.
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