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Abstract: Background: Histologically, fibroids are disordered smooth muscle

Reclzir‘if;.e ggi;tzo%z 6 cells buried in abundant quantities of extracellular matrix. The abundance of
Accepted: 01.04.2026 extracellular matrix in fibroids is responsible for the expansion of fibroids.

Published: 27.04.2026 Uterine fibroids are benign neoplasms. Materials and Method: Adult female
Wistar albino rats (200 + 20g) were used for the present study. Animals were
acclimatized for fourteen days in the animal house before being grouped into
four groups of six (6) animals each. The eight experimental groups are as
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Quick Response Code follows: Group A: No fibroid induction, animals were provided with water and
E E normal rat fed; Group B: Uterine fibroid induced without treatment; Group
C:(treatment group): Mifepristone; Group D : (treatment group): Uterine fibroid

induced+ Mifepristone; Group E:(treatment group): Uterine fibroid induced+

-4 500 mg/kg of extract ; Group F:(treatment group): Uterine fibroid induced+
E :15' 1500 mg/kg of extract; Group G:(treatment group): 500 mg/kg of extract; Group
H:(treatment group): 1500 mg/kg of extract. Uterine fibroid was induced by

administering Diethylstilbestrol (1.35 mg/kg/d), Progesterone injection of
1.0mg/180g intramuscularly three times a week, 0.9 mg/kg/d adrenal
hydrochloride injection intramuscularly from week 5% to 6" week of the
experiment (Zhao et al., 2018 method). Uterine fibroid induction lasted for six
(6) weeks. Results: Results from the present study showed that estrogen and
progesterone both increased in fibroid induced group when compared to the
control, and both reduced in the treatment groups especially in the high dose
group when compared to the fibroid induced group. Immunohistochemical
studies showed weak positive stain for BCL-2 and strong positive stain for BAX
in the ovaries. Weak positive stain for BCL-2 and strong positive stain for BAX
in the uterus was also observed. Conclusion: Bay leaves significantly reduced
the levels of estrogen and progesterone caused by induced uterine fibroids. Bay
leaves may likely reduce the size of uterine fibroids in rats due to its ability in
the initiation of apoptosis in treatment groups. Bay leaves may be used as an anti
fibroid agent in experimental rats.
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INTRODUCTION African ancestry earlier than white women. While most
leiomyomas are non-symptomatic, those that cause
symptoms can adversely affect fertility, lifestyle, and
physical function (Munro ef al., 2025).

Uterine fibroids are also more common uterine
tumours, often known as leiomyomas or myomas. These
are benign tumours of the female reproductive system's
smooth muscle that involve various fibrous connective

. . In recent times, the mechanism of action of
tissues (Victor et al., 2025).

several medicinal plants has been reported for various
diseases, which enhance their acceptance among the
population (Talukdar et al., 2018). In many rural
locations around the world, plants have played important
roles as medicine during pregnancy, birth, and
postpartum care (Abdillahi and Van Staden, 2013).

The origin of uterine fibroids appears to be
genetic, manifesting as monoclonal tumors. Diverse
features and mechanisms contribute to the growth and
development of fibroids. Leiomyomas are experienced
globally, the tumors appear to develop in those of
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Plants have also been used for ages to treat infertility and
other reproductive issues.The identification of novel
components that can be successfully applied in a variety
of biomedical applications, such as anticancer therapies,
is aided by natural chemicals (Mann, 2002; Newman and
Cragg, 2007; Cragg and Newman, 2013; Bailon-
Moscoso et al., 2017). The idea that natural compounds
are highly influential sources of new potential
therapeutic agents is supported by the fact that over 60%
of anticancer agents currently in use are derived from
natural sources (Newman and Cragg, 2007; Cragg and
Newman, 2013)

MATERIALS AND METHOD

Collection of Plant Materials and Extraction

Bay leaves were identified and authenticated in
the department of Plant sciences and Biotechnology,
Rivers State University. Bay leaves was pulverised and
weighed. 4000g of the pulverised leaves were soaked in
5 litres of absolute ethanol for 72 hours with intermittent
agitation and gyration. The solution was filtered twice;
first using a chess cloth to remove large particles, and the
filter paper which will remove finely pulverised
particles. The filtrate was concentrated using water bath
at a temperature of 350c, until dryness was achieved,
leaving a paste.

Experimental Animals
Adult female Wistar albino rats (200 + 20g)
were used for the present study. The animals were

purchased from the Department of Human Anatomy,
Rivers State University and acclimatized for fourteen
(14) days under standard laboratory conditions (good
hygiene practices, 12-hourblight and dark cycle). The
animals had access to clean drinking water and rat
pellets.

Chemicals

Stilbesterol-Smg (Diethylstibesterol tablets BP
5 mg), manufactured by Kwality Pharmaceuticals LTD;
Nam Stone Tablets (Mifepristone tablet 200mg),
manufactured by NAMAN Pharma Drugs, Mumbai-2
(India); Progesterone B.P 20 mg/ml intramuscular
injection, manufactured by Shanxi Shuguang
Pharmaceuticals Co. LTD; Adrenaline injection B.P
Img/Iml, R.No. 002289.

Tumor Induction: (Victor et al., 2025 method)

Uterine fibroid was induced by administering
Diethylstilbestrol (1.35 mg/kg/d), Progesterone injection
of 1.0mg/180g intramuscularly three times a week, 0.9
mg/kg/d adrenal hydrochloride injection intramuscularly
from week 5" to 6™ week of the experiment (Victor et
al., 2025 method). Uterine fibroid induction lasted for six
(6) weeks.

RESULTS

Fig. I: Animals received Distilled water

Fig. II: Animals induced with Uterine Fibroids
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Fig. V: Animals treated with Ethanolic Extract of Bayleaves (500 mg/kg)

Effect of Ethanolic Extract of Bay Extract Treatment
on Anti Oxidant Levels of Hormone-Induced Uterine
Fibroids in Wistar Rats

In FIG VI, the control group had SOD
concentration of 25.67 £2.72. It increased significantly
(p<0.05) in FI (44.44 £2.82) compared with control and
other treatment groups. FIG. VII shows that CAT
concentration in FI (49.99 +1.93) was significantly
(p<0.05) higher compared with control and other
experimental groups. It was in-turn significantly higher
in other groups compared with control. In FIG. VIII,
MDA concentrations in FI, Fibroid + Mifepristone and
Fibroid + Bay (LD), Bay low and high doses group were
significantly (p<0.05) high compared with control group.

Effect of Ethanolic Extract of Bay Extract Treatment
on Female Reproductive Hormones of Hormone-
Induced Uterine Fibroids in Wistar Rats

LH concentration was not significantly
different among the different groups. LH in control

group was 2.34 £0.19.FIG. IX. FSH concentrations did
not differ significantly among the different experimental
groups, FIG. X. No significant difference was observed
in prolactin concentration of the control (0.36 £0.02) and
FI (0.39 +0.03) groups. It was however significantly
(0.05) raised in Fibroid + Mifepristone compared with
control, Bay low and high doses and with Mifepristone
groups, FIG. XI. In FIG. XII, control group had
progesterone concentration of 5.95 +0.18. It increased
significantly (p<0.05) in FI (9.66 +0.58) and
Mifepristone only (9.66 +0.58) compared -control,
Fibroid + Mifepristone, Fibroid + Bay low and high
doses groups. Estrogen levels also increased
significantly (p<0.05) in FI (16.38 +0.80) and
Mifepristone alone (16.38 +0.80) compared with control
(11.14 £0.63), Fibroid + Mifepristone (12.44 +£0.73) and
Fibroid + Bay low dose (13.29 £1.20) and high dose
(12.42 £1.51) and also with Bay low dose (12.63 £0.34)
groups, FIG. XIII.
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FIG. VI: Comparison of superoxide dismutase concentration in
the different experimental groups of fibroid-induced rats.
Values are expressed as mean +SEM, n = 5.
* = significantly different from control at p<0.05
a = significantly different from fibroid-induced at p<0.05
e = significantly different from Bay (Low dose) at p<0.05
f = significantly different from Bay (High dose) at p<0.05
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FIGVII : Comparison of catalase concentration in the different
experimental groups fibroid-induced rats.
Values are expressed as mean +SEM, n = 5.
* = significantly different from control at p<0.05
a = significantly different from fibroid-induced at p<0.05
d = significantly different from Fibroid + Bay (High dose) at p<0.05
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FIG. VIII: Comparison of malondialdehyde concentration in the
different experimental groups fibroid-induced rats.

Values are expressed as mean +SEM, n = 5.
* = significantly different from control at p<0.05]
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FIG. IX: Comparison of luteinizing hormone concentration in the
different experimental groups fibroid-induced rats.

Values are expressed as mean +SEM, n = 5.
No significant differences among groups
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FIG. X: Comparison of follicle hormone concentration in the
different experimental groups fibroid-induced rats.

Values are expressed as mean +SEM, n = 5.
No significant differences among groups
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FIG. XI: Comparison of prolactin concentration in the different
experimental groups fibroid-induced rats.

Values are expressed as mean +SEM, n = 5.
* = significantly different from control at p<0.05
a = significantly different from fibroid-induced at p<0.05

b = significantly different from fibroid + Mifeprostone at p<0.05
d = significantly different from Fibroid + Bay (High dose) at p<0.05
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FIG. Xll: Comparison of progesterone concentration in the
different experimental groups fibroid-induced rats.

Values are expressed as mean +SEM, n = 5.
* = significantly different from control at p<0.05
a = significantly different from fibroid-induced at p<0.05
b = significantly different from fibroid + Mifeprostone at p<0.05
c = significantly different from Fibroid + Bay (Low dose) at p<0.05
d = significantly different from Fibroid + Bay (High dose) at p<0.05
e = significantly different from Bay (Low dose) at p<0.05
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FIG. XlII: Comparison of estrogen concentration in the different
experimental groups fibroid-induced rats.

Values are expressed as mean +SEM, n = 5.
* = significantly different from control at p<0.05
a = significantly different from fibroid-induced at p<0.05
b = significantly different from fibroid + Mifeprostone at p<0.05
c = significantly different from Fibroid + Bay (Low dose) at p<0.05
d = significantly different from Fibroid + Bay (High dose) at p<0.05
e = significantly different from Bay (Low dose) at p<0.05
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Table 1: Comparison of SOD, CAT and MDA level in control, fibroid-induced, Mifepristone and Bay extract

treated rats

Superoxide dismutase Catalase Malon-dialdehyde

(mIU/mL) (mIU/mL) (ng/mL)
Control 25.67+2.72 29.42+2.05 4.2540.05
Fibroid-induced 44.4442 .82* 49.99+1.93* 5.34+0.45*
Fibroid + Mifepristone 28.34+1.02° 40.53+1.62%2 5.68+0.06*
Fibroid + Bay (Low dose) 29.31+2.03° 40.88+1.01*2 5.01£0.13%*2
Fibroid + Bay (High dose) 30.15+1.24* 43.41+1.01%2 5.1840.16**
Bay (Low dose) 27.43£1.36* 40.97+3.34*2 5.06+0.24*
Bay (High dose) 27.68+1.46* 40.07+1.18%*d 4.94+0.19*
Mifepristone 32.05+1.88%2f 39.07+1.35% 4.82+0.39

Values are expressed as mean £SEM, n = 5.
* = significantly different from control at p<0.05

a = significantly different from fibroid-induced at p<0.05
b = significantly different from fibroid + Mifeprostone at p<0.05
d = significantly different from Fibroid + Bay (High dose) at p<0.05
e = significantly different from Bay (Low dose) at p<0.05
e = significantly different from Bay (High dose) at p<0.05

Table 2: Comparison of sex hormones level in control, fibroid-induced, Mifepristone and Bay extract treated rats

Variables LH FSH Prolactin Progesterone Estrogen
(mIU/mL) | (mIU/mL) (ng/mL) (ng/mL) (pg/mL)
Control 2.34+0.19 | 2.83+0.45 | 0.36+0.02 5.9540.18 11.14+0.63
Fibroid-induced 3.31+0.26 | 3.66+0.31 | 0.39+0.03 9.66+0.58* 16.38+0.80*
Fibroid + Mifepristone 3.2940.24 | 3.804£0.19 | £0.74+0.03*2* | 6.83+0.32° 12.44+0.73%
Fibroid + Bay (Low dose) | 3.04+0.32 | 3.30+0.14 | 0.90+0.24 7.16+0.43% 13.29+£1.20°
Fibroid + Bay (High dose) | 2.94+0.29 | 3.30+0.27 | 0.9140.21 6.55+0.442 12.42+1.51*
Bay (Low dose) 3.03£0.28 | 3.34+0.47 | 0.3740.04% 8.09+0.49* 12.63+0.34*
Bay (High dose) 2.30+0.40 | 3.18+0.15 | +0.39+0.05* | 7.81+1.29 15.10+1.04¢
Mifepristone 2.13+0.23 | 3.18+0.29 | £0.35+0.08* | 9.66+0.58* | 16.38+0.80%bde

Values are expressed as mean £SEM, n = 5.
* = significantly different from control at p<0.05
a = significantly different from fibroid-induced at p<0.05
b = significantly different from fibroid + Mifeprostone at p<0.05
¢ = significantly different from Fibroid + Bay (Low dose) at p<0.05
d = significantly different from Fibroid + Bay (High dose) at p<0.05
e = significantly different from Bay (Low dose) at p<0.05

The mean MDA value was higher in fibroid
induced group when compared to the control, MDA
value reduced significantly in the treatment groups when
compared to fibroid induced group (Table 1). Results
from the present study showed that estrogen and

progesterone both increased in fibroid induced group
when compared to the control, and both reduced in the
treatment groups especially in the high dose group when
compared to the fibroid induced group (Table 2).

© East African Scholars Publisher, Kenya

224



Victor, P.D et al, East African Scholars J Med Sci; Vol-9, Iss-4 (Apr, 2026): 217-228

IMMUNOHISTOCHEMICAL STAINS

Plate I: (CONTROL): Section of the uterus stained for BCL2 and shows a weakly positive reaction. All the stroma
cells and cells lining the glands are faintly stained brown as indicated by the unlabeled arrow x 100

Plate II: (FIBROID INDUCED): Section of the uterus shows the endometrium consisting of the endometrial
stromal cells and glands (GL) and superficial epithelial (EPI). The tissues show a positive reaction for BCL2

Plate III: (MIFEPRISTONE): Section of the uterus stained for BCL2 and shows a weakly positive reaction. All
the stroma cells and cells lining the glands are faintly stained brown as indicated by the unlabeled arrow. x100
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Plate I'V: Section of the uterus from the low dose (500 mg/kg) treatment group. Section stained with BCL2 shows a
negative reaction. X100

Plate V: Section of the uterus from the low dose (500 mg/kg) treatment group. Section stained with BCL2 shows a
negative reaction. X400

N-1 X100 BAX
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positive BK expression in the myometrium and endometrium cells X400

Immunohistochemical studies showed weak
positive stain for BCL-2 and strong positive stain for
BAX in the ovaries. Weak positive stain for BCL-2 and
strong positive stain for BAX in the uterus was also
observed.

DISCUSSION

Ovarian steroid hormones have been shown to
be important biomarkers associated with the growth and
development of uterine fibroid (Agbadua et al., 2020).
Estrogen has been considered the major factor, there is
growing evidence suggesting that progesterone and its
receptors play a key role in the growth and development
of uterine fibroid (Agbadua et al., 2020). Some authors
have reported that estradiol and progesterone are
important in the transformation of myometrial cells into
leiomyoma cells, with progesterone required for the
complete development and proliferation of leiomyoma
cells (Reis et al.,, 2015). The key hormones in the
pathogenesis of leiomyoma formation are estrogen and
progesterone (Kim and Sefton, 2012).

A decrease in the serum levels of estrogen and
progesterone observed in hormone fibroid-induced
animals which were treated with ethanolic extract of bay
leaves may explain the use of this treatment method by
herbal practitioners. Progesterone and Estrogen levels
were reduced significantly in Fibroid + Mifepristone,
Fibroid + bay leaves and Fibroid + bay leaves high dose
groups compared with fibroid induced groups (FI)
(Figure 6 and 7) respectively. This implies that bay
leaves extract reversed elevated estrogen and
progesterone levels caused by diethylstilbestrol, adrenal
hydrochloride, and progesterone injections (Agbadua et
al., 2020). The possible mechanisms of action of bay
leaves against uterine fibroid growth and development
can be attributed to the inhibition of aromatase, thus
preventing the synthesis of estrogen. Bay leaves may be
protective because it decreases serum progesterone
levels as observed in the study (Cermik, et al., 2002).

This agrees with the findings of Oyebode ef al., (2019)
who studied the protective effects of the alpha stone
decoction on monosodium glutamate-induced uterine
fibroid. It also agrees with other studies by Obochi et al.,
(2009) and Olowofolahan et al., (2007), who
investigated the effects of garlic extracts and extracts of
Drymariacordota respectively, on MSG-induced uterine
fibroid.

In fibroid-induced rats treated with bay leaves,
it was observed that the size of the uterus and its weight
were reduced. This suggests that bay leaves can be useful
as an anti-fibroid agent. It is believed that plant extract
capable of reducing the weight and size of the uterus can
act as an anti-fibroid agent (Victor et al., 2025). This
decrease in the size of the uterus of animals induced with
fibroid and later administered with high and low doses of
extracts bay leaves suggests that the plant extract may
have played a pivotal role in the reduction of the size of
the uterus and/or shrinking the growing tumor.

CONCLUSION

Bay leaves significantly reduced the levels of
estrogen and progesterone caused by induced uterine
fibroids. Bay leaves may likely reduce the size of uterine
fibroids in rats due to its ability in the initiation of
apoptosis in treatment groups. Bay leaves may be used
as an anti fibroid agent in experimental rats.

REFERENCES

e Agbadua, O.G., Idusogie, L.E., Chukwuebuka, A.S.,
Nnamdi, C.S. and Sylvester, S. (2020) Evaluating the
Protective and Ameliorative Potential of Unripe Palm
Kernel Seeds on Monosodium Glutamate-Induced
Uterine Fibroids. Open Access Library Journal, 7:
e6461. https://doi.org/10.4236/0alib.1106461

e Bilal KM., Measurement of some biochemical
parameters in serum of uterine cancer. Raf J Sci..
2013; 24 (6) : 37-44 . View Article Google Scholar

© East African Scholars Publisher, Kenya

227


https://doi.org/10.33899/rjs.2013.80280
https://scholar.google.co.in/scholar?hl=en&q=Measurement%20of%20some%20biochemical%20parameters%20in%20serum%20of%20uterine%20cancer

Victor, P.D et al, East Afiican Scholars J Med Sci; Vol-9, Iss-4 (Apr, 2026): 217-228

Cermik, D., Arici, A. and Taylor, H.S. (2002)
Coordinated Regulation of HOX Gene Expression
in Myometrium and Uterine Leiomyoma. Fertility
and Sterility, 78, 979-984.
https://doi.org/10.1016/S0015-0282(02)03366-6
Kim, J.J. and Sefton, E.C. (2012) The Role of
Progesterone Signaling in the Pathogenesis of
Uterine Leiomyoma. Molecular and Cellular
Endocrinology, 358, 223-231.
https://doi.org/10.1016/j.mce.2011.05.044 [Citation
Time(s):1]

Obochi, G.O., Malu, S.P., Obi-Abang, M., Alozie,
Y. and Iyam, M. (2009) Effect of Garlic Extracts on
MSG Induced Fibroid in Wistar Rats. Pakistan
Journal of Nutrition, 8, 970-976.
https://doi.org/10.3923/pjn.2009.970.976 [Citation
Time(s):5]

Olowofolahan, A.O., Aina, O.0., Hassan, E.T. and
Olorunsogo, O.0. (2017) Ameliorative Potentials of
Methanol Extract and Chloroform Fraction of
Drymariacordata on  MSG-Induced  Uterine
Hyperplasia in Female Wistar Rats. European
Journal of Medicinal Plants, 20, 1-9.
https://doi.org/10.9734/EJMP/2017/36335 [Citation
Time(s):5]

Oyebode, O.T., Obickwe, M.E. and Olorunsogo,
0.0. (2019) Protective Effects of Alpha Stone on
Monosodium Glutamate-Induced Uterine
Hyperplasia in Female Wistar Rats. Journal of
Ayurveda and Integrative Medicine, in Press.
https://doi.org/10.1016/j.jaim.2019.05.001

Rahman K., 2007Studies on free radicals,
antioxidants, and co-factors. Clinical Interventions
in Aging.; 2(2): 219-36. PubMed Google Scholar
Reis, F., Bloise, E. and Ortiga-Carvalho, T. (2015)
Hormones and Pathogenesis of Uterine Fibroids.
Best Practice & Research Clinical Obstetrics
&Gynaecology, 34, 13-24.
https://doi.org/10.1016/j.bpobgyn.2015.11.015
[Citation Time(s):1]

Victor, P.D., Akpantath, A.O., and Akpaso, M.
(2025). Therapeutic Effect of Physalis angulata
Fruit Extract on Hormone-Induced Uterine Fibroids
in Wistar Rats. Advances in Research 26 (3):645-
81. https://doi.org/10.9734/air/2025/v26131376
Vural M., Camuzcuoglu H., Toy H., Camuzcuoglu
A., Aksoy N., Oxidative stress and prolidase activity
in women with uterine fibroids. Journal of
Obstetrics {&} amp; Gynaecology.2012; 32 (1): 68-
72. View Article PubMed Google Scholar

Cite This Article: Victor, P.D, Benwoke, W.I, Sapira-Ordu, L, Nyesom, G.I (2026). Therapeutic Effects of Ethanolic Extract of Bay
Leaves on Hormone-Induced Uterine Fibroids in Wistar Rats. East African Scholars J Med Sci, 9(4), 217-228.

© East African Scholars Publisher, Kenya

228


https://doi.org/10.1016/S0015-0282(02)03366-6
https://doi.org/10.1016/j.mce.2011.05.044
https://doi.org/10.3923/pjn.2009.970.976
https://doi.org/10.9734/EJMP/2017/36335
https://doi.org/10.1016/j.jaim.2019.05.001
https://www.ncbi.nlm.nih.gov/pubmed/18044138
https://scholar.google.co.in/scholar?hl=en&q=Studies%20on%20free%20radicals,%20antioxidants,%20and%20co-factors
https://doi.org/10.1016/j.bpobgyn.2015.11.015
https://doi.org/10.3109/01443615.2011.633718
https://www.ncbi.nlm.nih.gov/pubmed/22185542
https://scholar.google.co.in/scholar?hl=en&q=Oxidative%20stress%20and%20prolidase%20activity%20in%20women%20with%20uterine%20fibroids

