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Bcl-2 Antigen and TNF-alpha Expression
in Myomas

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: Myomas are the most frequently observed benign smooth muscle tumors of
the uterus; however, their etiopathogenesis has not been fully clarified yet. In the present study, our
aim was to examine Bcl-2 antigen and tumor necrosis factor-alpha (TNF-α) expression in myomas
and explore their possible roles in the development and pathogenesis of myoma. MMaatteerriiaall  aanndd  MMeetthh--
ooddss::  Thirty cases (ages 41-50) were included in the study. None of the cases were given hormone
treatment and all were histopathologically diagnosed with “myoma uteri” after surgery. Our groups
were myoma tissue (group 1), normal myometrium tissue (group 2) and myometrium tissue adja-
cent to myoma (group 3). In group 1, 2 and 3, the levels of TNF-α and Bcl-2 antigens were evalu-
ated by calculating the immunohistochemical staining ratios. Statistical analyses were carried out
using Mann-Whitney U test and Kruskal Wallis test. p<0.05 was considered statistically significant.
RReessuullttss::  The age interval of the 30 patients was 41-50 while the average age was (±SD): 45.83 (±2.97).
It was found that, regarding TNF-α and Bcl-2 expression, myomas showed a higher positive histo-
chemical staining rate compared to myometrium and myometrium tissue adjacent to myoma. Such
a difference was not found between myometrium and myometrium tissue adjacent to myoma. CCoonn--
cclluussiioonn::  The data obtained shows that TNF-α, whose regulatory mechanism in uterus has not been
clearly understood yet, may have a role in the development of myoma. Likewise, showing Bcl-2 ex-
pression supports that inhibition of apoptosis may have a role in the pathogenesis. 

KKeeyy  WWoorrddss::  Myoma; Tumor necrosis factor-alpha; apoptosis regulatory proteins; 
growth differentiation factors

ÖÖZZEETT  AAmmaaçç::  Miyomlar, uterusun en sık rastlanan benign düz kas tümörleridir, ancak hala
etiyopatogenezleri tam olarak aydınlatılamamıştır. Bu çalışmada, miyomlarda Bcl-2 antijeni ile tümör
nekroz faktörü-alfa (TNF-α) ekspresyonunu araştırmak ve miyom gelişimi ve patogenezindeki olası
rollerini aydınlatmayı amaçladık. GGeerreeçç  vvee  YYöönntteemmlleerr:: Otuz olgu çalışmaya dahil edildi. Olguların
hiçbiri hormon tedavisi almadı ve cerrahi sonrası tümüne histopatolojik olarak ‘miyoma uteri’ tanısı
kondu. Miyom dokusu (grup 1), normal miyometriyum dokusu (grup 2) ve miyoma komşu
miyometriyum dokusu (grup 3) gruplarımızı oluşturdu. Grup 1, 2 ve 3’te TNF-α ve Bcl-2 antijenleri
düzeyleri immünohistokimyasal boyanma oranları hesaplanarak değerlendirildi. İstatistiksel
değerlendirmeler Mann-Whitney U test ve Kruskal Wallis testi kullanılarak yapıldı. P<0.05
istatistiksel olarak anlamlı kabul edildi. BBuullgguullaarr::  Toplam 30 olgunun yaş aralığı: 41-50, yaş ortalaması
(±SD): 45.83 (±2.97) idi. Miyomların, miyometriyum ve miyoma komşu miyometriyum dokusu ile
karşılaştırıldığında TNF-α ve Bcl-2 ekspresyonu için immünohistokimyasal boyanma derecesi
açısından yüksek oranda pozitiflik gösterdiği saptandı. Miyometriyum ve miyoma komşu
miyometriyal doku arasında böyle bir farklılık saptanmadı. SSoonnuuçç::  Elde edilen bulgular, günümüzde
uterusta düzenleyici mekanizmasının net olarak anlaşılamadığı TNF-α’nın miyom gelişiminde rolü
olabileceğini göstermekte, aynı şekilde Bcl-2 ekspresyonunun gösterilmesi de patogenezde apoptozis
inhibisyonunun rolü olabileceği görüşünü desteklemektedir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Miyom; tümör nekroz faktörü-alfa; apoptozis regulatuar proteinler; 
büyüme faktörleri
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yomas, the most frequently observed be-
nign tumors during reproductive age, are
also shown as the most important cause

of menstrual bleeding complaints experienced dur-
ing reproductive age.1 The pathogenesis of myoma
has not been fully clarified yet. Up to date, some
differences have been shown between myomas and
myometriums surrounding myomas.2

As myomas grow during reproductive age and
shrink during postmenopausal period, it is thought
that steroids may have the most important role in
the etiology of myomas. Estrogen receptor has been
found to be more intensive in myomas, and PR-A,
a progesterone receptor, has been reported to have
increased levels in myomas.3,4 However, there exist
controversial views on whether menstrual cycle
phases cause significant difference on mitotic ac-
tivity in myomas. Dokmeci et al showed that phys-
iological hormonal changes in the cycle do not
cause a difference in mitotic activity in myomas
while some researchers studying the relation be-
tween menstrual cycle phases and mitotic activity
in myoma found an increase in mitotic activity at
the secretory phase due to the effect of proges-
terone.5-7 Along with steroids, various growth fac-
tors have been shown to have effects on the
development of myoma. Steroids were found to
stimulate growth factor expression, and growth
factors were found to increase the gene transcrip-
tion regulated by steroids. It has been reported that
epidermal growth factor (EGF) and insulin-like
growth factors (IGF-1 and IGF-2)  are more inten-
sive in myomas compared to myometrium, and
binding proteins (IGF-BP 1, 2 and 3) are found in
myomas.8,9 Although vascular endothelial growth
factor (VGEF) expression in myoma is not regu-
lated by steroids, VGEF has also been reported to
be connected to steroids in myometrium sur-
rounding myoma.10

Bcl-2 is a protein that is the physiological in-
hibitor of programmed cell death, namely apopto-
sis, and it is accepted as “generalized cell death
suppresor”.11 While Bcl-2 expression is high in en-
dometrial hyperplasia, it is known that its expres-
sion is low in endometrial carcinoma. Programmed
cell death prolonged as a result of the inhibition of

apoptosis by Bcl-2 is thought to give rise to the de-
velopment and continuity of hyperplastic lesion.12

TNF-α, which is a molecule that stimulates ca-
tabolism in the whole body, is also called
“cachectin” as it is liable from cachexin observed
in malignant diseases and chronic infection.13 At
the beginning of inflammation, TNF-α activates
endothelium  along with various complements, his-
tamine and thrombin. Various adhesion molecules
produced from activated endothelium cause en-
dothelium to become more active. Thus, inflam-
mation is maintained by a chronic development.14

As TNF-α mRNA synthesis is inhibited by estro-
gen in endometrium, its rise close to menstruation
has been linked with estrogen withdrawal. The
mechanism of its steroid mediated regulation and
the regulatory mechanism of TNF-α expression in
uterus have not been fully understood yet.15 Bio-
logical functions of TNF-α change based on its con-
centration. In low concentrations, it acts both as a
vasodilator and as a fibroblast factor. In high con-
centrations, an endocrine effect is observed and
this causes fatal changes.16 Along with helping im-
mune system, TNF-α, with all these characteristics,
is also effective in the development of many
pathologies. 

In our study, our aim was to evaluate Bcl-2
antigen, which is a physiological inhibitor of apop-
tosis, and TNF-α expression, which is thought to
have a role in cell growth and differentiation, in
myoma, myometrium and myometrium tissue ad-
jacent to myoma of each patient based on their im-
munohistochemical staining ratio and to explore
their possible roles in the development and patho-
genesis of myoma.

MATERIAL AND METHODS
CASES

This project was supported by Celal Bayar Univer-
sity, Medical Faculty, Scientific Research Fund and
the study was initiated after the ethics committee
of Celal Bayar University, Medical Faculty Hospi-
tal approved the study protocol. 30 cases (ages 41-
50) applying to our Obstetrics and Gynecology
outpatient clinic and having diagnosed with
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myoma uteri were included in the study. All the
patients were asked to sign an informed consent
form that includes detailed information about the
study. All the cases were in perimenopausal period
and none had received hormone treatment. All the
cases underwent hysterectomy during proliferation
phase of menstruation, and the diagnosis of
“myoma uteri” were diagnosed histopathologically
in all the patients. Our groups were myoma tissue
(group 1), myometrium tissue (group 2) and my-
ometrium tissue adjacent to myoma (group 3).

IMMUNOHISTOCHEMICAL METHOD

In 30 cases, myometrium samples adjacent to
leiomyoma and myoma were taken while in ran-
domly selected 10 cases myometrial tissue samples
were taken. These myometrial tissue samples were
taken from areas far away from myoma. The sam-
ples were fixed in 10% buffered formaline and em-
bedded in paraffin. Using immunohistochemical
method, TNF-α and Bcl-2 were studied on sections
obtained from the paraffin blocks. Leiomyoma
samples were taken from undegenerated areas and
from the myoma having the biggest diameter if the
case has multiple myomas.  

5 µ sections were placed on slides coated with
Poly-L-Lysine. Slides were incubated at 60oC for 16
hours. After deparafination with xylene and rehy-
dration with alcohol, they were kept in 10% hy-
drogen peroxide for 10 minutes. Then, they were
washed 4 times with tris buffered saline (TBS) so-
lution, subjected to antigen retrieval in 10 mM
sodium citrate solution (pH 6.0) and kept in mi-
crowave (home type) 4 times at maximum energy
(720 W) with 5 minutes intervals. They were then
cooled in room temperature for 20 minutes. All the
sections were washed 4 times with TBS. In order
to prevent non-specific background staining, sam-
ples were subjected to protein blockage for 5 min-
utes in room temperature before primary antibody
application. 

For 30 minutes, sections were incubated using
monoclonal mice antibody directed against TNF-α
(Histopathology Ltd., 10026.0.5, 0.1 mg/0.5 mL,
1:75) and monoclonal mice antibody directed
against Bcl-2 (Neomarkers, MS-123-P, 1 mg/1 mL,

1:25). After washed by TBS for 4 times, sections
were first kept in biotinylated anti-immunoglobu-
line (Lab Vision biotinylated antipolyvalent im-
munoglobuline TP-125-BN) solution for 20
minutes. Then, washed with TBS for 4 times and
kept in streptavidine-peroxidase (Lab Vision Strep-
tavidine Peroxidase, TS-125-HR) for 20 minutes
and washed with TBS for 4 times again. Liquid di-
amino benzidine (DAB) (Lab Vision, K3468) was
applied for 20 minutes as a chromogene. After  the
sections were washed with distilled water, a con-
trast staining was performed using acid-free and al-
cohol-free Mayer’s hematoxylene, then sections
were washed under tap water and  rehydrated
through alcohol series. Slides were dried and cov-
erslipped with Entellan. All the incubations were
carried out at room temperature in humid and cov-
ered environment. pH 7.6, 0.05 M TBS was used in
all the washings. 

IMMUNOHISTOLOGICAL EVALUATION

Immune stainings were semiquantitatively scored
based on the staining ratio and intensities of the
positive cells in all the section. Granulomatous in-
flammatory lymph node and tonsil were used as
positive controls for TNF-α and Bcl-2, respectively.
Scoring system was degreed as no staining in
smooth muscle cells (0),  1-25% staining (+1), 26-
50% staining (+2), 51-75% staning (+3) and 76-
100% staining (+4).

Statistical analyses were carried out using
Mann-Whitney U test for comparisons between
two groups and using Kruskal Wallis test for com-
parisons among three groups. p<0.05 was consid-
ered statistically significant.

RESULTS
The mean age of the patients was (±SD): 45.83
(±2.97) while the age interval was 41-50. In 74% of
the patients, myomas were 2-6 cm and the mean
myoma diameter of the patients was 4.86 cm.16
cases had applied to our clinic with menorrhagia, 5
with low back pain, 1 with abdominal distention
and 8 for routine controls (Figure 1). 

Regarding TNF-α and Bcl-2, myomas showed
a higher positive histochemical staining ratios com-
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pared to myometrium and myometrium tissue ad-
jacent to myoma. Such a difference was not found
between myometrium and myometrium tissue ad-
jacent to myoma (Figure 2 and Figure 3).

In myomas, the mean staining ratio was
60.75% (+3) for TNF-α and 68.25% (+3) for Bcl-2.
In myometrium, the mean staining ratio was
37.5(+2) for TNF-α and 45% (+2) for Bcl-2. In my-
ometrium adjacent to myoma, the mean staining
ratio was 38.25% (+2)  for TNF-α and 37.5% (+2)
for Bcl-2.

In Kruskal-Wallis test, statistically significant
differences were found among the mean staining
ratios of myoma, myometrium and myometrium
tissue adjacent to myoma for TNF-α and Bcl-2 (p=
0.001, p= 0.000 respectively). 

In Mann-Whitney Test, when the mean stain-
ing ratios of myoma, myometrium and my-
ometrium tissue adjacent to myoma were
compared for TNF-α and Bcl-2, myoma mean
staining ratio was higher than myometrium and
myometrium tissue adjacent to myoma mean stain-
ing ratios. The differences were statistically signif-
icant [p= 0.016, p= 0.001 (TNF-α); p= 0.019, p=
0.009 (Bcl-2) respectively] (Table 1). Hovewer,
when the mean staining ratios of myometrium and
myometrium tissue adjacent to myoma were com-
pared for TNF-α and Bcl-2, no significant differ-
ences were found between the mean staining ratios
(p= 0.669, 0.158 respectively) (Table 1).

DISCUSSION
Uterine leiomyomas are diagnosed frequently in
about 20-25% of the women over 30.9 In the de-

velopment of myomas, effects of growth factors
and sex steroids and factors effecting apoptosis are
intermingled.17

The activity of estrogen is mediated through
local growth factors such as IGF-1 and EGF.18 Prog-
esterone increases EGF and Bcl-2 expression and
decreases IGF-1 and TNF-α  expression.17 Proges-
terone contributes to the growth of myoma cells by
increasing the expression of Bcl-2 protein and es-
trogen contributes the same by stimulating the pro-
liferative potential of myoma cells.19 Bcl-2 increases
cell replication by decreasing the growth factor de-
mand of the cells. It is thought that Bcl-2 plays an
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�

FIGURE 1: Complaints and their distribution.

�

FIGURE 2: TNF-α staining ratios in myoma, myometrium and myometrium
tissue adjacent to myoma.

�

FIGURE 3: Bcl-2 staining ratios in myoma, myometrium and myometrium tis-
sue adjacent to myoma.

Myoma- myometriım Myometrium-myometriım

tissue adjacent tissue adjacent

Myoma-myometrium to myoma  to myoma  

TNF-α 0.016 0.001 0.669

Bcl-2 0.019 0.009 0.158

TABLE 1: Mann-Whitney test p values obtained with
comparison of the mean staining ratios of myoma, 

myometrium and myometrium tissue adjacent to myoma
for TNF-α and Bcl-2.



important role in tumor development as is extends
the life of the cells and allows mutation accumula-
tion.20

In the literature, there are many studies ex-
amining Bcl-2 expression in myoma growth. Zhang
et al showed that Bcl-2 expression is doubled in
myomas compared to myometrium, and found that
this expression is stronger in the secretory phase.21

Kawaguchi et al. observed that the biggest prolif-
erative activity in myomas takes place during se-
cretory phase and pregnancy.22 Based on these
findings, progesterone was shown to have a role in
Bcl-2 expression. In a study on cases with myoma,
leiomyosarcoma and uterine smooth muscle tumor
of uncertain malignant potential, Bodner et al,
showed that Bcl-2 expression was significantly
higher in myomas and thus Bcl-2 expression could
be used as a good prognostic marker in patients
with uterus smooth muscle tumor.20 Vu et al found
that Bcl-2 expression was not different in never-
treated cases compared to cases treated with GnRH
analogs for 2-6 months.23 However, Bcl-2 was
higher in both groups when compared to controls. 

In our study, a statistically significant differ-
ence was found between Bcl-2 staining ratios of
myomas and Bcl-2 staining ratios of myometrium
and myometrium tissue adjacent to myoma. How-
ever, there was no statistically significant differ-
ence between the staining ratios of myometrium
and adjacent myometrium. This shows us that Bcl-
2 expression is increased in myomas and this could
have an effect on myoma growth, which is consis-
tent with the literature. 

TNF-α, which is a pluripotent proinflamma-
tory cytokine, plays an important role in many  au-
toimmune and inflammatory diseases (systemic
lupus erythematosus, systemic cyclerosis, ankylos-
ing spondylitis, diabetes mellitus).24,25 Although
TNF-α has been shown to inhibit proliferation in
different cells and induce apoptosis, there is few
knowledge on its expression in myoma cells.24

Kurachi et al. found that TNF-α expression is
much more in myoma cells compared to my-
ometrium cells and that this expression is more sig-
nificant during proliferative phase.16 Similarly, they

emphasized that progesterone could have an in-
hibitory effect on TNF-α as TNF-α expression was
less in the myoma cells in the uterus of pregnant
women. As a result, they thought that TNF-α ex-
pression could be a basic molecular characteristic
in myomas and progesterone decreases TNF-α lev-
els, thus it may has an important role on develop-
ment of myomas. Some researcher indicated that
progesterone has a dual effect on myoma and it in-
hibits myoma by down-regulating IGF-1 expres-
sion and induced development of myoma by
up-regulating Bcl-2 and EGF secretion on one hand
and down-regulating TNF-α secretion on the
other hand.26

Posaci et al. compared TNF-α levels of  20
cases undergoing hysterectomy for myoma  and 20
cases having endometriosis diagnosed by la-
paroscopy to the TNF-α levels of a control group,
and they found that neither the endometriosis nor
the myoma group showed a significant difference
with respect to TNF-α levels when compared to
the control group.27 Moreover, they measured
peritoneal liquid TNF-α levels of 9 cases with en-
dometriosis and found no correlation between
peritoneal liquid and serum TNF-α levels in these
cases. Sikorski et al also compared TNF-α, IL-1 and
IL-6 serum levels in cases with and without
myoma and found that the only significant in-
crease in myoma cases was in IL-1 levels.28 On the
contrary, they stated that peritoneal liquid TNF-α
levels could be used as an indicator of angiogenic
activity in peritoneal myomas growth. Therefore,
they reached to the idea that more studies had to
be conducted with proinflammatory cytokines to
study pathogenesis of proliferative diseases of
uterus. 

In the literature, there are few studies explor-
ing the effects of  TNF-α on myoma development.
In the present study, we found that TNF-α staining
ratio was higher in myomas compared to my-
ometrium and myometrium tissue adjacent to
myoma. There were no statistically significant dif-
ference between the staining ratios of myometrium
and myometrium tissue adjacent to myoma. This
shows us that TNF-α may has an inductive role in
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myoma development. In our study, all the cases
were operated at proliferative period and both Bcl-
2 and TNF-α secretion were shown to be higher in
myomas In cases with myoma, Bcl-2 secretion was
higher during secretion period while TNF-α secre-
tion was higher during proliferation phase which,
together with the literature data, indicates that
TNF-α is more important in the development of
myoma that is known to be sex hormone depen-

dant disease. Future studies on TNF-α expression
and the effect mechanism of TNF-α on myomas
may clarify this issue.

Determining different cytokines and growth
factors in myoma development and exploring their
effect mechanisms may allow establishing differ-
ent and more effective treatment choices for these
benign tumors that are observed in women in re-
productive age and diminish the quality of life.
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