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Objective

Considering the high prevalence of leiomyoma and endometrial polyps, investigating the contributing factors and
determining the pathophysiology of these lesions are essential. Target therapy is now an acceptable method for
the treatment of some diseases. We aimed to determine the expression of transforming growth factor (TGF)-1 in
endometrial polyps and leiomyomas to discover a drug-based method to overcome surgical treatments.

Methods

In this cross-sectional study, 55 patients with leiomyoma and 55 patients with polyps were included. Prepared
slides from leiomyoma and adjacent myometrium or polyp lesions and adjacent endometrium were obtained and
investigated for TGF-B1. Then, data were collected and analyzed using SPSS version 22.

Results

The mean age of participants was 40.6+5.8 years. Based on their reports, 88.2% (n=97) of patients in the study
population had abnormal uterine bleeding with similar distributions among both groups. In contrast, 63.5% of
the leiomyoma group did not express TGF-f1. However, in normal myometrium, 23.6% had the highest degree of
TGF-B1 expression. Polyp tissue did not show staining for TGF-1 in any patients. Additionally, 89.1% of non-polypoid
endometrium did not express TGF-B1. Normal tissue had a significantly greater amount of TGF-31 compared to
leiomyoma and endometrial polyps.

Conclusion

TGF-B1 is expressed more prominently in normal myometrium with mostly high-intensity features compared to
leiomyoma. Additionally, polyps showed no staining for TGF-B1, while normal endometrium showed a low-density
staining pattern.
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cause AUB [9]. Although its definite cause is unknown, some
hormonal imbalance, immune mechanisms, and cytokines
such as TGF-B (mainly TGF-B1) are attributed to polyp devel-
opment [10-13].

TGF-B, which is released from cells to the extracellular ma-
trix, has 3 isoforms: TGF-B1, TGF-B2, and TGF-B3. Binding of
TGF-B to its receptor followed by activation of this cytokine
by proteases leads to phosphorylation of proteins such as
Smads, which are known as signal transducers involved in
TGF-B receptor pathways. Consequently, the transmission
of transcription messages to the cell nucleus takes place
[7]. Moreover, TGF-B can play a key role in both SMAD-
mediated and non-SMAD-mediated pathways [14]. TGF-31
is recognized to play a role in fibrotic processes, proliferation
progression, and alteration of the fibroblast phenotype, all
of which affect both the myometrium and endometrium,
leading to leiomyoma and polyp development, respectively
[7,13,15,16]. The development of uterine leiomyoma is
directly or secondarily affected by TGF- via altering envi-
ronmental estrogen interactions [17]. This cytokine has 3 iso-
forms with TGF-3 as the major subtype expressed in fibroids
[4]. Meanwhile, TGF-B1 is more highly expressed in endome-
trial polyps than in normal endometrium [13]. It is recognized
that among patients with adenomyosis, TGF-B1, which is
expressed in endometrial stromal cells, leads to increased col-
lagen production by affecting endometrial fibroblasts [15].

To the best of our knowledge, there is limited data on the
role of TGF-B1 in polyps [12,13,15]. In addition, there are
some controversies regarding the levels of TGF-31 and other
subtypes of TGF-B in leiomyoma [4-6,18]. By considering the
role of TGF-B as a target therapy agent in endometrial cancer
[19] and recognizing the role of TGF-B in the development
of leiomyoma and polyps, a door can be opened to non-
surgical treatment of these diseases in order to overcome the
financial, economic, social, and marital burden of hysterec-
tomy as the distinct approach to manage leiomyoma [1] and
hysteroscopy as the major method to treat polyps [11]. The
aim of this study was to determine the association of TGF-B1
expression with endometrial polyps and leiomyoma to dis-
cover a drug-based method to overcome burdensome surgi-
cal treatments that cause concern for patients.
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Materials and methods

1. Study design
In this cross-sectional study, 110 pathologically documented
patients were studied (55 patients with leiomyoma and 55
patients with polyps). Based on Xuebing et al.’s study [20],
considering a mean difference of 1.6, standard deviation (SD)
of 2.8 in each group, and type 1 and type 2 errors of 0.05
and 0.20, respectively, the minimum required sample size
was calculated as 50 in each group by applying the following
formula:

(7 +53)(Z,_a +7,_5)’

ty g 2

(11 — 12)?

where alpha and beta are type one and type 2 errors, S
represents standard deviation, and u denotes the mean of
the 2 groups.

All patients were referred to the obstetric clinic of Hazrat
Zeinab Hospital affiliated with Shiraz University of Medical
Sciences from November 2016 to May 2017. After diagnosis
of leiomyoma or polyps by ultrasonography, pathology sam-
pling by surgery and immunohistochemical (IHC) staining for
TGF-B were performed.

Patients with any type of malignancy, comorbidity, chronic
liver or renal diseases, any organ failure, atypical change in
pathological report of polyp or leiomyoma, leiomyoma and
polyp coexistence, and previous administration of hormonal
therapy or other treatments were excluded from this study.

Demographic data including age, history of AUB, parity,
and body mass index were recorded in data collection forms.
Then, prepared slides of leiomyoma and adjacent myome-
trium or polyp lesions and adjacent endometrium were ob-
tained.

2. Immunohistochemical staining

Formalin-fixed, paraffin-embedded blocks were sectioned at
5 um thickness. Then, IHC staining for TGF-B was performed
using the avidin-biotin peroxidase complex method. The
TGF-B1 primary antibody was a mouse monoclonal antibody
(TGF B1 (3C11): SC-130348, dilution 1:200; Santa Cruz
Biotechnology, Dallas, TX, USA). The peroxidase system was
applied for secondary antibody using envision (biotinylated
link anti-mouse and anti-rabbit) and diaminobenzidine (DAB
3000; DAKO, Glostrup Kommune, Denmark).
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3. Inmunohistochemical scoring and grade 5, more than 75% of cells were positive. The in-
The sections stained by IHC were examined by 2 blinded  tensity of staining was categorized as strong (third degree),
pathologists. Cytoplasmic staining of TGF-B was described  average (second degree), and poor (first degree). In this way,
semi-quantitatively, where grade 0 showed less than 1% of  positive or negative results of TGF-B protein were compared
cells as positive; grade 1, 1-10% of cells; grade 2, 11-25%  between leiomyoma and normal myometrium or between
of cells; grade 3, 26-50% of cells; grade 4, 51-75% of cells;  polyp lesions and normal endometrium (Figs. 1 and 2).

A

Fig. 1. Transforming growth factor (TGF)-B1 in myometrium and leiomyoma. (A) Expression of TGF-B1 in myometrial smooth muscle (M)
and non-expression in leiomyoma cells (L). Hematoxylin and eosin (H&E), x100. (B) Expression of TGF-B1 in myometrial smooth muscle
with +3 staining intensity (M) and low staining intensity (+1) in leiomyoma (L). H&E, x100.

Fig. 2. Transforming growth factor (TGF)-B1 in the endometrium and polyps. (A) Expression of TGF-B1 in the smooth muscle of the arte-
rial wall (arrow) and myometrium (M) and non-expression in the endometrial polyp (P). Hematoxylin and eosin, x100. (B) Expression of
TGF-B1 in the myometrium and non-expression in the endometrium.
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4. Statistical analysis

Data were collected and analyzed using SPSS version 22 (IBM
Corporation, Armonk, NY, USA). Mean, median, and SD data
were analyzed descriptively. To compare groups and study
the relationship between qualitative variables, y* and inde-
pendent t-tests were used.

Table 1. Age, abnormal uterine bleeding, body mass index and
parity distribution among leiomyoma and polyp groups

Characteristics Leiomyoma Polyp
Age 43.1+4.7 38.1£5.8
Abnormal uterine bleeding 47 (85.45) 50 (90.9)
Body mass index 27.44+4.67 26.21+4.74
Low weight: under18.5 0(0) 1(1.8)
Normal weight: 18.5-24.9 5(27.3) 24 (43.63)
Over weight: 25-29.9 28 (50.9) 18 (32.7)
Moderately obese: 30-34.9 7(12.7) 10(18.2)
Severely obese: over 35 5(9.1) 2 (3.6)
No. of parity
0 14 (25.5) 8(14.5)
1 7(12.7) 10(18.2)
2 9(164) 16(291)
3 1(20) 4(25.4)
Above 3 14 (25.4) 7(12.8)

Values are presented as meanzstandard deviation or number (%).

Results

Our study population consisted of 110 patients: 55 subjects
with leiomyoma and 55 patients with polyps. The mean age
of the participants was 41.709+4.562 in the leiomyoma
group and 39.781+5.886 in the polyp lesion group. Based
on patient reports, 88.2% (n=97) of patients in the study
population had AUB. The distribution of AUB was similar in
both groups in that 85.45% (n=47) of patients in the leio-
myoma group and 90.9% (n=50) in the polyp group had
AUB (P-value=0.55) (Table 1).

The degree of TGF-31 staining in lesions of leiomyoma
patients and in polyp lesions is shown in Table 2. As can be
seen, 63.5% of leiomyoma lesions did not stain for TGF-B1,
while all normal myometrium showed TGF-B1 staining. In
addition, 23.6% of normal tissue samples demonstrated the
highest degree of TGF-B1 expression with no reported cases
among the leiomyoma group. Meanwhile, polyp tissue did
not express TGF-B1 in any patients, while 10.9% of normal
endometrium samples presented expression of TGF-p.

The intensity of staining was also classified as described
above. Most (65.5%) leiomyoma lesions presented with 0
degree of staining intensity, whereas normal myometrium
had a higher prevalence of third-degree intensity (41.8%).
The details are shown in Table 3.

Table 2. Degree of transforming growth factor-g1 staining in leiomyoma and polyp lesions compared to normal tissue in both groups

Second

Third Fourth

Title 0 degree  First degree degree degree degree Fifth degree  P-value
Leiomyoma lesion 35 (63.5) 4(7.3) 9(16.4) 5(9.1) 2(3.6) 0 0.001
Normal myometrium 0 0 5(.1) 20 (36.4) 17 (30.9) 13 (23.6)

Polyp lesion 55 (100) 0 0 0 0 0 0.012
Normal endometrium 49 (89.1) 0 0 0 1(1.8) 5(9.1)

Values are presented as number (%).

Table 3. Intensity of transforming growth factor-3 staining in leiomyoma and polyp lesions compared to normal tissue in both groups

First degree

Second degree Third degree

Title 0 degree (poon) (average) (strong) P-value
Leiomyoma lesion 36 (65.5) 16 (29.1) 2 (3.6) 1(1.8) 0.001
Normal myometrium 1(1.8) 17 (30.9) 14 (25.5) 23 (41.8)

Polyp lesion 55 (100.0) 0 0 0 0.014
Normal endometrium 49 (89.1) 0 2 (3.6) 4(7.3)

Values are presented as number (%).
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Discussion

Uterine leiomyoma is an important subject due to the preva-
lence of the disease, financial and economic impacts on
society, and problems caused for patients. Some medical
treatments with the superior effectiveness of gonadotropin-
releasing hormone analogs, such as nonsteroidal anti-
inflammatory drugs, tranexamic acid, hormonal therapy,
and ulipristal acetate, were introduced by Lewis et al. [1] as
alternatives to surgery as the major treatment of the disease.
The main purpose of some of these drugs is to counter the
gonadal hormonal effects that produce and maintain leio-
myoma by modifying the extracellular matrix. As a target
therapy, anti-fibrotic agents affect not only the extracellular
matrix but also the cytokines, hormones, and microRNA
involved in the leiomyoma formation processes [21]. To al-
ter the hormonal imbalance among patients with polyps,
levonorgestrel-releasing intrauterine devices are presented as
a non-surgical target therapy method [11].

To focus on TGF-B as the target therapy, Halder and his
colleague [22] verified the major role of elevated levels of
TGF-B3 isoform and TGF-B receptor 2 in leiomyoma tissues
in comparison to normal myometrium. They presented the
role of vitamin D therapy in interfering with TGF-B as a target
therapy treatment option. Additionally, Liarozole is another
agent that interferes with the TGF-B pathway in fibroids [23].
Shen et al. [16] examined uterine artery embolization as a
successful alternative therapy to hysterectomy. They reported
an improvement in the volume of the fibroma and relief of
symptoms in addition to the decreased level of TGF-§ as a
serum marker that reflects leiomyoma growth after the pro-
cedure.

To determine the possible role of TGF-B, Chegini et al. [24]
presented TGF-B receptors and Smad proteins as signal trans-
ducers of TGF-B in leiomyoma and normal adjacent myo-
metrium, which are prominently expressed in leiomyoma.
In our study, we checked the TGF-81 level directly in both
tissues that were prominent in the myometrium rather than
in leiomyoma. In 2003, Arici and Sozen [6] showed a dual
dose-dependent role of the existing concentration of TGF-B1
in promoting the expression of both fibroma and adjacent
normal myometrium. They showed that the presence of
TGF-B1 RNA was 1.2-fold higher in adjacent myometrium
than in leiomyoma. We found the same result for TGF-31 in-
stead of TGF-31 RNA. What is more, Lee and his colleague [5]
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presented that although TGF-83 is increased in leiomyoma
in comparison to normal myometrium, TGF-1 has the same
concentration in both tissues regardless of the menstrual
cycle. In contrast to Lee and his colleague [5], in this survey,
our analysis revealed that normal myometrium had a higher
degree and intensity of TGF-B1 compared to leiomyoma.
For further explanation, in another article in 2000, Arici and
Sozen [4] showed a higher level of TGF-33 in leiomyoma
than in the myometrium depending on the menstrual cycle
of the patient. They also emphasized that TGF-B3 has more
dominant proliferative effects on the extracellular matrix
compared to TGF-B1. This proliferative effect was correlated
with a low concentration of TGF-3 in both myometrial and
leiomyoma tissues, while high doses of TGF-33 did not show
proliferative effects. However, analysis of fluid irrigation of
the uterus in patients with leiomyoma showed high levels of
TGF-31 and metalloproteinase in the irrigation sample [18].
One of the limitations of their study is that the analysis of
the irrigation fluid is doubtful because the unsecure origin
of the cells makes it unclear whether it is a true indicator of
leiomyoma, endometrium, or adjacent normal tissues.

Xuebing et al. [20] reported the overexpression of the
TGF-B1 isoform in the glandular cells of the endometrium,
especially in the secretory phase of menstruation in compari-
son to polyp lesions. They also demonstrated that stromal
cells of the endometrium express this cytokine in a lower
amount than glandular cells independent of menstrual
cycles. Moreover, Zhu et al. [10] presented low concentra-
tions of TGF-B among patients with polyps. Inagaki et al.
[18] surveyed the level of cytokines in uterine cavity irrigation
samples in patients with polyps. They reported a correlation
between high levels of metalloproteinase and interleukin 1,
but not TGF-B, in polyp irrigation samples. In line with Zhu et
al. [10] and incongruent to Xuebing et al. [20], based on our
study, polyp lesions showed no TGF-B1 presentation, while
10.9% of normal endometrium expressed this cytokine with
no significant statistical difference.

Target therapy is crucial for leiomyoma because it has dif-
ferent bothersome presentations, leading to the acceptance
of some major surgeries. Target therapy may not be appli-
cable for polyps. One problem for target therapy of polyps is
that they are mostly asymptomatic; thus, they are hormon-
ally inactive, and hormonal therapy cannot be used to treat
them. In addition, hysteroscopic resection of the lesion is a
safe and easy method to overcome the disease [11,25,26].
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Previous studies focusing on target therapy for leiomyoma
were based on the level of TGF-B3 alteration. Furthermore,
previous studies did not measure TGF-31, except for Lee and
Novak, and our result was incongruent with theirs [5]. This
measurement is one of the strengths of our study. Measuring
this cytokine in the polyps and endometrium is another posi-
tive point of our study. In addition, we performed this study
to detect the level of this cytokine in the tissue itself, while
some studies, such as Inagaki et al. [18], measured cytokines
in irrigation samples rather than in tissue. In this study, we
did not measure TGF-B3, which is considered a limitation of
our study. Another limitation of this study is that the level of
TGF-B1 was not checked among women who had neither
leiomyoma nor polyps. As a control for this study, it is nec-
essary to compare the expression of TGF-b1 in the normal
myometrial and endometrial tissues of women without leio-
myoma or endometrial polyps.

Matching the normal group is difficult because hysterec-
tomy is a procedure performed in patients mostly due to
adenomyosis, cancer, or other pathologic features. Young
patients with polyps or myoma are treated by other fertility-
preserving methods rather than hysterectomy used to treat
these types of gynecologic problems that are usually found
accidentally during hysterectomy as a result of other issues.

In conclusion, despite the controversies about the role of
TGF-B1, our study revealed that TGF-B1 is expressed more
prominently in normal myometrium with mostly high inten-
sity features compared to leiomyoma. In addition, polyps
showed no staining for TGF-1, while normal endometrium
showed a low-density staining pattern. Further studies are
recommended to detect the exact role of TGF-B1 in both
fibroids and polyps, leading to insights for target therapy for
both diseases.
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