PBR September 2024. Volume 10. Number 3

Pharmaceutical & Biomedical Research

Original Article ™
Antifibroid Evaluation of Tetrapleura tetraptera Taubert

(Fabaceae) Stem Bark Ethanol Extract and HPLC
Analysis of Its Polyphenolic Compounds

Rose Osarieme Imade' (), Buniyamin Adesina Ayinde' (©), Chinaza Esther Onyebuchi', Ekene Victor Asoya’

1. Department of Pharmacognosy, Faculty of Pharmacy, University of Benin, Benin, Nigeria.
2. Department of Medical Biochemistry, School of Basic Medical Science, University of Benin, Benin, Nigeria.

* Corresponding Author:

Rose Osarieme Imade, PhD.

Address: Department of Pharmacognosy, Faculty of Pharmacy, University of Benin, Benin, Nigeria.
Phone: +23 (47) 032444024

E-mail: rose.jesuorobo@uniben.edu

ABSTRACT
Copyright © 2024 The Author(s); Background: Uterine fibroids are the most frequently diagnosed tumors of the female
This is an open access article distibued  :  reproductive system and the primary reason for hysterectomy. Tetrapleura tetraptera stem
under the terms of the Creative Commons —+ bk jg traditionally used to treat this condition.

Attribution License (CC-By-NC: https:/
creativecommons.org/licenses/by-

nc/40flegaloode.cn), which permits use Objectives: To assess the antifibroid activity of the ethanol stem bark extract of 7. tetraptera

distribution, and reproduction in any 0 in Sprague—Dawley rats.

medium, provided the original work is  +

properly cited and isnotused forcommercial . Vethods: An acute toxicity test was performed to determine the extract’s safety level.
purposes. 5
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levels were assessed. Histopathological analysis of the uterus was carried out. Major bioactive
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Introduction

terine fibroid is a benign smooth muscle

tumor, also known as uterine myoma.

However, it presents a primary global con-

cern to the reproductive health of women

[1]. It can be described as submucosal,

subserosal, or intramural fibroids as it de-
velops in different places along and inside the uterine
walls or within its cavity. Its size and shape vary from
a pea to a watermelon [2]. Some risk factors increase
the likelihood of uterine leiomyoma: Age (women aged
20 to 44 are more vulnerable), food (it has been dem-
onstrated that refined sugar, carbohydrates, and meals
containing growth hormones raise the risk), overweight,
ethnicity (compared to their Caucasian counterparts,
African American women are more likely to have uter-
ine fibroids), and consuming certain chemicals, such
as monosodium glutamate (MSG) which has flavor-
enhancing properties and induce fibroid formation in rat
models [3, 4]. Furthermore, a person is more likely to
develop uterine fibroids if she takes certain medications
that may raise total protein, cholesterol, and estrogen
levels [5, 6].

In many women, uterine fibroids may not exhibit
symptoms, so they will not receive much clinical atten-
tion. The few who experience symptoms typically report
infertility, complicated pregnancy, labor problems, lower
back discomfort, pelvic fullness, and irregular uterine
bleeding [2]. It is important to remember that the sever-
ity of these symptoms depends on the tumor's size and
location.

High progesterone and estrogen levels increase the
mitosis rate, contributing to the formation of a myoma,
even if the etiology of uterine fibroid is not entirely un-
derstood [5-7]. It has been documented that progesterone
and estrogen contribute to the tumor's continued growth
during the menstrual cycle. Additional evidence origi-
nates from clinical findings, demonstrating that uterine
leiomyoma rarely develops before the onset of menstru-
ation and regresses after menopause. Due to the adverse
effects of prolonged use, hormone replacement therapy
is only beneficial for 6 to 12 months. Therefore, the usual
accessible treatments for this condition are myomecto-
my and hysterectomy [7, 8].

More effective treatment options are required due to the
side effects, expense, and duration of the symptomatic
relief provided by conventional drugs. Pharmacological
evaluation of some plants reveals their antifibroid poten-
tial. In a study, the aqueous extract of Spondias mombin
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and Aspilia africana leaves improved several parameters
affected by the administration of MSG. Histopathologi-
cal evaluation indicates that the treated groups are pro-
tected against leiomyoma development [4]. It has also
been documented that the fruit of Emblica officinalis
has phytochemicals that preserve the uterus against uter-
ine fibroids [9]. Furthermore, morphological analysis
shows that the entire Labisia pumila plant suppresses the
growth of uterine fibroid tumors and triggers apoptosis
on SK-UT-1 (uterine fibroid cells) [6].

Tetrapleura tetraptera Taubert is a deciduous plant in
the Fabaceae family. It grows on the fringes of the rain-
forest region that covers West and Central Africa [10]. It
raises well in the Gambia, Nigeria, Mauritania, Uganda,
Mali, and Burkina Faso. The plant reaches 20-25 m in
height and 1.2-3 m in girth. It is used to treat feverish
diseases, infections, fibroids, postpartum contraction pre-
vention, cholesterol control, and the promotion of breast
milk supply [11, 12]. T_ tetraptera stem bark has been the
subject of numerous investigations, but its antifibroid ac-
tivity has yet to be validated. This study was conducted to
determine its preventive or curative capacities for fibroid
tumors. Specifically, its effects on total cholesterol, pro-
tein, and estradiol content were evaluated. In addition,
its ability to protect the uterus of Sprague-Dawley (SD)
rats against MSG-induced fibroids was assessed through
histopathological analysis. Finally, its phytochemical
constituents were determined through high-performance
liquid chromatography (HPLC) analysis.

Materials and Methods
Chemicals and reagents

The study’s reagents were all analytical graded and
sourced from reliable local suppliers: MSG from
Lobachem, India, ethanol from BDH Chemicals, Eng-
land, AGAPPE test kit, and E2 AccuBind ELISA Kit.

Plant collection and preparation

The stem bark of T tetraptera, collected in Ikire, Osun
state, Nigeria, was validated at the Forest Research In-
stitute of Nigeria (FRIN) with herbarium number FHI
113604. Absolute ethanol was used to extract the dried
and crushed bark using a Soxhlet apparatus. A rotary
evaporator was employed to dry the extract completely.

Animal handling conditions

The Department of Pharmacology at the Faculty of
Pharmacy, University of Benin, Nigeria, supplied non-
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pregnant SD rats weighing between 160 and 200 g. The
animals were grouped in fives in plastic cages with bed-
dings made of shavings from wood and a wire screen
top for aeration. Commercial rat pellets and clean wa-
ter were given to the animals ad libitum. Guidelines is-
sued by the National Institutes of Health for the Use and
Treatment of Laboratory Animals were followed when
handling the animals.

Acute toxicity test

Lorke’s method was used to assess the oral median
lethal dosage (LD, ) of T. tetraptera stem bark extract
(TTS) [13]. The extract was given orally to three groups
of rats in the first phase at 10, 100, and 1000 mg/kg, re-
spectively. In the second phase, 1600, 2900, and 5000
mg/kg of the extract were given orally to three groups of
one rat each. Throughout 24 hours, the animals in both
phases were watched for indications of tremor, diarrhea,
writhing, and mortality. This phase concluded with the
determination of the Stem bark extract’s LD, .

Dosing of experimental animals

This study used three doses of TTS (100, 200, and 400
mg/kg) chosen based on the stem barks LD50, which
was more than 5000 mg/kg. The SD rats’ weekly body
weight was used to determine the dose they received
once a day. Since humans typically use the oral route,
this route was chosen for administration.

Antifibroid effect of TTS
Preventive study

In this study, female SD rats were divided into five
groups of five rats each. The 1% group received only food
and water, the second group received 800 mg/kg MSG,
and the third, fourth, and fifth groups received TTS with
different doses: 100, 200, and 400 mg/kg, respectively.
The method described in the literature [5] was followed.
Throughout 30 days, all treatments were administered
simultaneously. On the 31¥ day, the animals were sacri-
ficed by anesthetizing them in a chamber saturated with
chloroform, and their blood was drawn via cardiac punc-
ture and placed in plain bottles for the measurement of
total plasma cholesterol, protein, and estradiol content.
The uteri were removed surgically and placed into sterile
tissue containers having 10% neutral buffer formalin for
assessment of histopathology.
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Curative study

Female SD rats were given 800 mg/kg MSG for 30
days to cause uterine fibroid development, based on the
procedure outlined in published research [5]. Each set of
five rats in the housing was designated as a group. On
the 31% day, the extract treatment began. Group A was
the control group throughout the experiment, given food
and water only without MSG. From day 30 to day 60,
Group B received nothing but food and water following
their 30-day administration of 800 mg/kg MSG. After
the 30-day administration of MSG, groups C through
E were treated with 100, 200, and 400 mg/kg of TTS,
respectively, from day 31 to day 60. To measure the
total plasma cholesterol, protein, and estradiol content,
the animals were sacrificed by anesthetizing them in a
chamber saturated with chloroform, and their blood was
drawn by cardiac puncture into plain bottles. The uteri
were removed surgically and placed in sterile contain-
ers with 10% neutral buffer formalin for assessment by
histopathology.

Biochemical assays
Determination of total cholesterol content

The animals’ blood was taken one day after the conclu-
sion of the administration (30 days for preventive treat-
ment and 60 days for curative treatment), and the serum
was separated for the experiment by centrifugation at
3000 rpm for 10 minutes.

The Agappe test kit and the Mindray BA-88A Reagent
system, a semi-automated chemical analyzer, were used
to determine the total cholesterol content. Using the data
from the instruction manual, the semi-automated bio-
chemistry analyzer was set to run the total cholesterol
kit. A micro-tube labeled “blank” was filled with 1000
LL of cholesterol biuret reagent. In a tube labeled «stan-
dard,» 10 pL of standard cholesterol and 1000 pL of the
reagent were added and thoroughly mixed. A tube la-
beled «A1» was filled with 10 uL of sample A1 and 1000
pL of cholesterol reagent, and the combination was well
mixed. The remaining samples (A1-ES) were processed
similarly in the corresponding tubes. Samples from both
the curative and preventive studies were treated in this
manner. Every tube was incubated at 37 °C for 10 min-
utes. Following the incubation period, the absorbance of
the blank tube and standard tubes’ absorbance were mea-
sured by aspirating their respective contents into the ana-
lyzer’s flow cell. The absorbance for each sample was
then measured by aspirating the reaction mixture into the
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flow cell. Each tube’s absorbance readings were noted
appropriately [9].

Determination of total protein content

The kit was programmed on the semi-automated bio-
chemistry analyzer using the data from the instruction
booklet. To a micro-tube designated “blank,” 1000 uL of
total protein biuret reagent was introduced. A tube labeled
«standard» was filled with 20 pL of standard total pro-
tein and 1000 pL of the reagent, then thoroughly mixed.
Sample A1 (20 pL) and total protein reagent (1000 pL)
were added to and thoroughly mixed in a tube labeled
«A». The exact process was applied to the remaining
samples (A1-ES5) from the curative and preventive tests
in their corresponding tubes. Every tube was incubated
at 37 °C for 10 minutes. Following the incubation pe-
riod, the absorbance of the blank and standard tubes was
measured by aspirating their respective contents into
the analyzer’s flow cell. To quantify the absorbance, the
reaction mixture for each sample was aspirated into the
flow well after that. Each tube’s absorbance value was
noted appropriately [9].

Determination of estradiol content

The E2 AccuBind ELISA Kit, the Mindray MR-96A
microplate reader, and the Mindray MW-12A microplate
washer were used to measure estradiol. Pipetting 25 puL
of the serum reference and 25 pL of each sample (Al-
ES5) into the designated wells was followed by adding 50
pL of estradiol biotin reagent to each well. After gently
swirling the plates for approximately 30 seconds, they
were incubated for 30 minutes. Subsequently, 50 pL of
estradiol enzyme reagent was added to each well, and
the plates were left to incubate for 90 minutes at room
temperature. Decanting the contents of the microplate
was followed by drying the plates with absorbent paper.
Then, 350 pL of the wash buffer was added thrice, and
the content was decanted. Following the addition of 100
uL of substrate and 20 minutes of incubation, 50 uL
of the stop solution was added to each well and gently
mixed for an additional 20 minutes. Within 15 minutes
of administering the stop solution, the absorbance at 450
nm was measured. From a dosage response curve, the
amount of estradiol in the samples was extrapolated [9].

Histopathology studies of the uterus

For histological analysis, the animal’s uterus was stored
in a 10% neutral buffered formalin solution. After be-
ing dehydrated in increasing alcohol grades (70%, 90%,
96%, and 100%), the tissue was cleared with xylene,
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saturated with melted paraffin wax, and sectioned into
slides. These sections (4-5 pm thick) were stained with
hematoxylin after dewaxing with xylene and hydrating
in descending degrees of alcohol (100%, 96%, 70%) and
water. Following 1% acid alcohol differentiation, eosin
was used as a counterstain on the sections. Before being
examined under a microscope, the slices were once more
dehydrated in increasing grades of alcohol, cleaned in
xylene, and mounted with polystyrene made of dibutyl
phthalate using coverslips [5].

Polyphenolic compounds identification by HPLC-
DAD

The HPLC technique was performed at the Bato
Chemical Laboratory in Lagos, Nigeria. This HPLC was
made by Shimadzu (Nexera mx). The ubondapak C18
reverse-phase chromatographic column was utilized. Its
dimensions were as follows: Length of 100 mm, internal
diameter of 4.6 mm, and thickness of 7 pm. Acetonitrile/
water (70:30) was the mobile phase used. The HPLC
system was attached to a UV—Vis Diode array detector
(DAD) set at an analytical wavelength of 254 nm within
the UV—Visible region. The used pump pressure was
15 MPa. The HPLC system was initially injected with
standard solutions to produce a chromatogram with a
specified peak and peak profile. These were employed to
make a window to analyze the test sample. Also, 5 pL of
extract was injected into the HPLC system at a constant
flow rate of 2 mL/min to create a chromatogram with
corresponding peak areas and profiles.

Data analysis

GraphPad Prism software for Windows, version 6.01,
was used to create bar graphs, and data were subjected
to one-way analysis of variance (ANOVA) using the
Tukey-Kramer multiple comparison test. In all analyses,
P<0.05 was deemed statistically significant.

Results
Acute toxicity test

TTES showed no mortality or evidence of toxicity dur-
ing both phase 1 and phase 2 of the acute toxicity test;
normal eating habits, fecal matter, movements, and sleep
were observed. The lethal median dose of the extract was
estimated to be greater than 5000 mg/kg.



http://pbr.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
http://pbr.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

PBR

Pharmaceutical & Biomedical Research

-

o

o
1

©
o
1

September 2024. Volume 10. Number 3

Normal
800 mg/kg MSG
100 mg/kg extract

(=2
o
1

40 4

20

Serum cholesterol (mg/dL)

N

200 mg/kg extract

NTHAEA

400 mg/kg extract

0 T Y Y

Preventive treatment

Figure 1. The preventive impact of TTS on total serum cholesterol in female SD rats given 800 mg/kg MSG

MSG: Monosodium glutamate.
*P<0.05 vs the control group, *P<0.05 vs the MSG group.

Total serum cholesterol in preventive and cura-
tive studies

An increase in blood cholesterol was seen (56.28%,
P<0.05) in the group that received MSG alone in the pre-
ventive experiment. This effect was seen less when the
extract and MSG were given together at 100 and 200 mg/
kg. There was only a 25.68%—-32.46% increase in blood
cholesterol over the control (P>0.05) (Figure 1). Follow-
ing MSG-induced uterine leiomyoma formation, serum
cholesterol levels were raised (45.10%). However, this
parameter was reduced by the curative treatment using
varying doses of the extract, with a 21.24% rise observed
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at 100 mg/kg. Higher concentrations of 200 and 400 mg/
kg further reduced this parameter to within the normal
range (P>0.05) (Figure 2).

Total protein content in preventive and curative
studies

There was no obvious (P>0.05) alteration in blood pro-
tein between the normal rats, the MSG-only, and MSG
and extract-treated groups (Figure 3). Additionally, pre-
treatment of normal rats with MSG did not result in a
statistically significant increase in blood protein levels
(Figure 4).

Normal
800 mg/kg MSG
100 mg/kg extract

200 mg/kg extract

DEOBE

400 mg/kg extract

Curative treatment

Figure 2. The curative impact of TTES on total serum cholesterol in female SD rats received MSG at 800 mg/kg

MSG: Monosodium glutamate.

"P<0.05 compared to the normal group, *P<0.05 compared to the MSG group.
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Preventive treatment

Figure 3. The preventive effect of TTS on total protein in female SD rats given 800 mg/kg MSG

MSG: Monosodium glutamate.

Total serum estradiol in preventive and curative
studies

Treatment with MSG resulted in a highly significant in-
crease in estradiol (90.98%, P<0.05). Concurrent admin-
istration of MSG and extract at different doses decreased
hormone levels, where a 28.77% increase was seen at
100 mg/kg. At 200 and 400 mg/kg, the estradiol content
was reduced to within the normal range (P>0.05) (Fig-
ure 5), with a significant difference between the MSG
and the 400 mg/kg group (P<0.05). In the curative treat-
ment, serum estradiol was significantly raised (95.23%,
P<0.05) in the MSG group relative to the control. The
normal group’s parameter showed elevations of 33.44%
and 16.15% with 100 and 200 mg/kg doses (Figure 6),
indicating a considerable reduction after pre-treating
the rats with MSG and treating them with the extract in
graded doses. The MSG-induced rise in estradiol was
significantly inhibited at 400 mg/kg (P<0.05). The ex-

15

Total protein (g/dL)

tract brought high serum estradiol down to normal in a
dose-dependent manner.

Histopathology results of the uterus

A typical layout of tissues was seen in the section of the
normal uterus, which included the uterine cavity (UC),
endometrial glands, endometrial stroma, and endome-
trial lining (EL). The sections of the female rats treated
with 800 mg/kg MSG alone revealed thick bundles of
spindle-shaped Ss randomly organized and crisscrossing
the stroma and endometrial glands, a feature typical of
leiomyoma.

Gradually increasing doses of TTES administered con-
currently with MSG appeared to slow the proliferation
of fibroid cells. At 200 and 400 mg/kg, there was little
evidence of the thick band of smooth muscle fibers (SFs)
showing the development of leiomyoma, and normal

Normal

800 mg/kg MSG
100 mg/kg extract
200
400

mg/kg extract

DEDBA

mg/kg extract

Curative treatment

Figure 4. The curative effect of TTS on total protein in female SD rats given 800 mg/kg MSG

MSG: Monosodium glutamate.
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Normal

800 mg/kg MSG
100 mg/kg extract
200 mg/kg extract

DEDEBA

400 mg/kg extract

Serum estradiol (pg/mL)

Preventive treatment

Figure 5. The preventive effect of TTS on total serum estradiol in female SD rats given 800 mg/kg MSG

MSG: Monosodium glutamate.

"P<0.05 compared to the normal group, *P<0.05 compared to the MSG group.

tissue layout was primarily detected, indicating that the
extract was active in the preventive experiment (Figure
7). Curative treatment still revealed some fibroid cells at
400 mg/kg.

The UC, EL, endometrial stroma (ES), and endometrial
glands (EG) are visible in panel A, which depicts the typ-
ical architecture of the uterus. Panel B shows MSG-only
treatment of the rat uterine wall made up of stroma (ST)
and endometrial glands (EG); this structure is typical of
leiomyoma and is surrounded by spindle-shaped, prolif-

25 *

20

154

104 premi

Serum estradiol (pg/mL)

erating bundles of SF. Panel C displays the 100 mg/kg
treated group, which comprises less spindle-shaped pro-
liferating SF bundles in both treatments and endometrial
stroma (ST). Panel D comprises stroma (ES) with a mi-
nor form of proliferating SF bundles at 200 mg/kg in the
curative treatment, and preventive treatment shows rela-
tively normal cells. Panel E shows a 400 mg/kg treated
group, comprising endometrial stroma (ES) blood vessel
(BV) in the preventive group, which indicates primarily
normal uterine architecture; curative treatment reveals
mild form of proliferating bundles (SF).

Normal

800 mg/kg MSG
100 mg/kg extract
200 mg/kg extract
400 mg/kg extract

Curative treatment

Figure 6. The curative impact of TTS on total estradiol in female SD rats received 800 mg/kg MSG

MSG: Monosodium glutamate.

*P<0.05 compared to the normal group, *P<0.05 compared to the MSG group.
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Figure 7. SD rat uterine segments (H&E staining, x400)

HPLC analysis

HPLC evaluation of TTS revealed the presence of ma-
jor umbelliferone, piperazine, aridanin, and naringenin.
Other phenolic compounds, such as echinocystic acid,
ferulic acid, octodrine, hentriacontane, butein, are pres-
ent but in smaller proportions (Table 1). An HPLC chro-
matogram displaying the different peaks of the chemi-
cals that were identified is presented in Figure 8.

Discussion

This study looked at the possible benefits of TTS in
preventing/curing uterine fibroids in rat models. Several
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PBR

steroid hormones, potent signaling molecules that con-
trol a range of bodily processes, are produced with the
help of cholesterol [14]. The enzyme 3-hydroxyl-3-me-
thoxylglutamyl-CoA reductase (HMGR), which cata-
lyzes the rate-limiting step in the manufacture of choles-
terol by converting HMG-CoA to mevalonate, is often
responsible for an increase in total blood cholesterol [9].

Ovarian steroid hormones are significant molecular
markers connected to the emergence and proliferation of
uterine fibroids. Estrogen has been largely linked to the
development and creation of uterine fibroids, although
progesterone and its receptors may also play a signifi-
cant role [15]. Estradiol is unusual in that it can stimulate
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Figure 8. HPLC chromatogram of T. fetraptera ethanol stem bark extract PBR
HPLC: High-performance liquid chromatography.

Table 1. HPLC result of TTS

No. Component Retention Time (m) Area Height
1 Ferulic acid 1.35 337.024 25.413
2 Echinocystic acid 1.65 471.103 51.167
3 Umbelliferone 1.983 9170.301 228.662
4 Piperazine 3.166 1503.013 41.157
5 Aridanin 4.016 1636.508 33.757
6 Octodrine 5.05 198.104 6.851
7 Scopoletin 5.766 42.8 3.478
7 Hentriacontane 6.35 239.5975 5.555
8 Naringenin 7.35 1061.391 21.867
9 Butein 8.616 120.839 2.572
10 Isoliquiritigenin 9.616 98.262 5.41
11 Aesculetin 10.566 30.028 1.884
Abbreviations: TTS: T. tetraptera stem bark ethanol extract; HPLC: High-performance liquid chromatography. m
PBR 65 |
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the proliferation of uterine cells because it binds to ERa
receptors in the uterus and forms a complex that inter-
acts with DNA in the nucleus to activate transcriptional
promoter and enhancer regions that drive gene expres-
sion. This condition facilitates the binding of RNA poly-
merase II and the subsequent initiation of transcription,
leading to the synthesis of proteins and increased prolif-
eration of ovarian and uterine cells [15].

TTS is non-toxic at an oral dose of 5000 mg/kg. There-
fore, this work investigated it at graded doses of 100,
200, and 400 mg/kg for its potential capacity to block
MSG impact on specific biological markers measured
as well as the production of fibroid cells in the uterus.
Serum cholesterol levels in the MSG group were consid-
erably (P<0.05) higher than those of the normal group
(Figure 2). Both in the curative and preventive experi-
ments, treatment with TTS brought the increased cho-
lesterol levels nearly to normal (P>0.05). The extract's
capacity to reduce cholesterol may result from a decline
in dephosphorylated HMGR levels and a negative im-
pact on cholesterol synthesis by glucagon and adrenaline
activation [6].

There was no notable change in the total protein level
between the MSG, treatment, and normal groups. This
finding is comparable to the outcomes of earlier studies
[9, 15].

In both the curative and preventive studies, treatment
with the extract lowered the increased estradiol levels in
a dose-dependent way (Figure 6). Its effect on estradiol
may be related to inhibition of the enzyme aromatase,
which is involved in the manufacture of estradiol from
cholesterol and is responsible for the aromatization of
androstenedione and testosterone to estrogens [16]. Fur-
thermore, it might include phytochemicals that act as
agonists of gonadotropin-releasing hormone (GnRH),
which, when persistently activated, reduce or downregu-
late the production of GnRH receptors on the anterior
pituitary. Another possible cause is a liver microsomal
enzyme inducer, which speeds up the metabolism of es-
tradiol [16]. As a result, less estradiol would be gen-
erated. There is also the possibility that the decrease in
estradiol production is related to reducing cholesterol
production.

Subsequent histology studies revealed the influence of
T. tetraptera on uterine fibroid cell proliferation. A sec-
tion of the uterus of rats fed only food and water showed
normal tissue architecture; however, after the female rats
were given 800 mg/kg of MSG, the section displayed
thick bands of randomly arranged, spindle-shaped SFs
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that crossed the endometrial glands and stroma, indicat-
ing the formation of fibroid [5]. The extract and MSG
were administered concurrently at progressively higher
doses. The results showed a dose-dependent, progressive
improvement of the leiomyoma lesions with the highest
dose resulting in the most apparent change. Compared to
the curative treatment, the preventive treatment demon-
strated a higher suppression of leiomyoma cell develop-
ment (Figure 8). According to reports, the stem bark of
T tetraptera contains sugars, tannins, saponins, phenols,
and amino acids. It also possesses a high proportion of
antioxidant activity, nearly equal to ascorbic acid [17].
Activation of the immune system and a decrease in cho-
lesterol levels are the health advantages of saponins [18].
Furthermore, research has demonstrated that the enzyme
aromatase [12], which is involved in the synthesis of es-
trogen, is inhibited by saponin. Phenols are critical in
preventing chronic illnesses because they shield key
components, including proteins, lipids, and DNA, from
oxidative damage induced by reactive oxidant species.

Studies indicate several antioxidants may help control
and manage uterine fibroids [19]. Major compounds,
including umbelliferone, piperazine, aridanin, and nar-
ingenin, were found in TTS by HPLC analysis; small-
er levels of hentriacontane, ferulic acid, echinocystic
acid, butein, and octodrine were also detected (Table
1). Umbelliferone, a phenylpropanoid, has been shown
to have antioxidant properties and to efficiently block
type 3 17p-hydroxysteroid dehydrogenase, the primary
enzyme that converts 4-androstene-3,17-dione to testos-
terone [20]. Among its many biological functions, fe-
rulic acid is particularly active against oxidative stress,
inflammation, and fibrosis [21]. There have been reports
of antiviral, anti-inflammatory, and antioxidation effects
for echinocystic acid and anti-inflammatory, antioxidant,
lipid-lowering properties and antiproliferative activities
for naringenin, a flavanone [10]. Several pharmacologi-
cal characteristics, such as anti-inflammatory and anti-
oxidative actions, are possessed by butein, hentriacon-
tane, and isoliquiritigenin [10].

Conclusion

This study aimed to investigate the use of TTS extract
in treating fibroids. The results indicate that the extract,
primarily when used as a preventive measure, can lower
the biochemical parameters elevated by MSG in SD rats
and inhibit the formation of leiomyoma cells.
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