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Abstract

Endometriosis is regarded as a spectrum disease with a wide range of subtypes and clinical
manifestations. Endometriosis must be found to be present outside of (ectopic) the uterus in
order to be defined histologically. These ectopic lesions are frequently found on the peritoneum
and pelvic organs. They may occasionally exist in the bladder, kidneys, lungs, and even the
brain, among other body organs. Regarding behavioral characteristics, research has been done on
the connection between dietary preferences, alcohol and caffeine consumption, smoking, and
physical activity in relation to involvement in developing endometriosis. Normal responses to
progesterone in the uterine endometrium include suppression of estrogen-dependent epithelial
cell proliferation, maturation of the glands' secretory systems, and differentiation of stromal cells
into specialized decidual cells. Additionally, progesterone briefly produces the receptive
phenotype necessary for embryo implantation in endometrial epithelial cells. Pain is one of its
predominant clinical features. Women with endometriosis experience a variety of pain
symptoms, most commonly dysmenorrhea, noncyclical pelvic pain, dyspareunia, and dyschezia.
The experience of pain, no matter what the underlying disease, involves several different
mechanisms and interactions between the periphery and the central nervous system (CNS).
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Symptoms of endometriosis include: gradually increasing acute premenstrual pain, pelvic pain,
pain in the sacral region of the spine, dysmenorrhea, painful ovulation, pain during intercourse,
pain when defecating, pain when urinating, pain radiating to the back, abundant irregular
menstruation, blood in the stool, diarrhea or constipation, infertility and chronic fatigue. The
basic examination in the diagnosis of endometriosis is an ultrasound examination. Treatment of
endometriosis is a big medical problem due to the fact that this disease is difficult to treat and is
chronic in nature. Pharmacological, surgical or combination treatment is possible. Emerging
pharmacological therapies are mostly based on targeting the molecular steps relevant for the
pathogenic mechanisms or selective hormonal receptiveness. Medicinal plants and botanical
products are now commonly used for managing the symptoms of numerous gynecologic
disorders, for instance, endometriosis. Medicinal plants and their active compounds have
displayed anti proliferative, antioxidant, analgesic, and anti-inflammatory properties. These
properties may help in treating or regressing endometriosis.
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1. Introduction

Endometriosis is regarded as a spectrum disease with a wide range of subtypes and clinical
manifestations. A result of this ambiguity is a significant heterogeneity in studies that have been
published and are either evaluating diagnostic and therapeutic interventions in endometriosis
patients generally or focusing on a specific subgroup based on a published classification or a
disease subtype with a study-specific definition. Because of this variety, evidence is challenging
to understand, compile, and draw conclusions about the best methods for treating endometriosis
patients(Tomassetti et al. 2021). Endometriosis must be found to be present outside of (ectopic)
the uterus in order to be defined histologically. These ectopic lesions are frequently found on the
peritoneum and pelvic organs. They may occasionally exist in the bladder, kidneys, lungs, and
even the brain, among other body organs(D’Hooghe and Debrock 2002). The condition causes
severe morbidity in the affected women, including several procedures, pelvic discomfort,
adnexal mass, and additional infertility. Age, race, alcohol consumption, body mass index
(BMI), cigarette smoking, and menstrual characteristics (such as early menarche, menstrual
length, cycle regularity, dysmenorrhea, and intensity of menstrual flow) have all been identified
as risk factors for the disease(Ashish et al. 2020). There are clinically aggressive histologic
subtypes of the illness, such as the serous histotype, but the majority of women who are
diagnosed with endometrial cancer (EC) have well-differentiated tumours with endometrioid
histology linked to early-stage disease and favourable outcomes(Dork et al. 2020). According to
earlier research, 0.3% to 1.6% of endometriosis cases may develop into cancer(Nezhat et al.
2008). The actual cause of endometriosis is still unknown, despite the fact that much knowledge
about the condition has been obtained over the past few decades thanks to research programmes.
It is widely acknowledged that the genetic makeup, hormonal activity, inflammatory condition,
and immunological milieu all have a significant impact on how endometriosis manifests and
progresses(Parasar, Ozcan, and Terry 2017). Regarding behavioural characteristics, research has
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been done on the connection between dietary preferences, alcohol and caffeine consumption,
smoking, and physical activity in relation to involvement in developing endometriosis(Hemmert
et al. 2019). Caffeine and alcohol consumption have been suggested to affect reproductive
hormones, increasing the conversion of testosterone to oestrogen, and may contribute to the
pathogenesis of endometriosis(Schliep et al. 2012). In light of the potential impact of exercise on
endometriosis, it has been proposed that vigorous exercise may promote endometrial
proliferation by elevating oestrogen and insulin-like growth factor-1 levels(Friberg, Wallin, and
Wolk 2011). Over 60,000 incident cases and 10,000 fatalities from EC occur each year in the
US. After lung and colorectal cancers (CRC), its incidence is predicted to rise to over 120,000
cases by 2030, making EC the third most frequent cancer afflicting women in the US(Bokhman
1983). The second part of the nineteenth century saw the first references to the pathogenesis of
endometriosis in the literature. Karl von Rokitansky first identified this syndrome in 1860,
defining it as the existence of an active endometrium outside the uterine cavity(Smolarz, Szyho,
and Romanowicz 2021).

1.1. Pathophysiology:

The strongest evidence points to the so-called retrograde menstruation phenomena as the
pathogenic theory(Burney and Giudice 2012). The number of ovulations and menstruations a
woman experiences overall over her reproductive life span increases as her age at menarche, the
number of pregnancies she has, the length of time she breastfeeds, and the timing of her first
delivery all decrease. The historical norm has not been continuous monthly menstruation for
decades. Therefore, it's possible that today there is a higher chance of getting a sickness that is
specifically brought on by menstruation.62 In fact, having frequent and plentiful periods raises
your chance of developing endometriosis(Vigano et al. 2004)(Holt and Weiss 2000)(Gylfason et
al. 2010)(Simoens et al. 2012)(Nnoaham et al. 2011)(Mirkin, Murphy-Barron, and Ilwasaki
2007)(Levy et al. 2011)(Burney and Giudice 2012). Seven risk loci show a strong connection
with endometriosis, according to meta-analyses of the few genome-wide association studies
conducted in recent years(Nyholt et al. 2012)(Pagliardini et al. 2013). The WNT4, CDKN2B-
AS1, and GREBL1 genes are ideal candidates for more endometriosis research because to their
gene-based ranking, established pathophysiology, and closeness to single nucleotide
polymorphisms with significant genome-wide effects. A member of the wingless type MMTV
integration site family, encoded by WNT4, is crucial for the growth of the female reproductive
system and for the production of steroids. The CDKN2B-AS1 gene is produced in a long non-
coding RNA in the antisense direction of uterine contractions and is situated in the second-
densest gene desert for putative enhancers in the human genome. They have the ability to
implant, develop, and penetrate onto pelvic tissues once they enter the peritoneal cavity. Any
monthly, reproductive, or personal characteristic that might increase pelvic contamination by
regurgitated endometrium has an epidemiological impact on this event's chance(Cramer et al.
1986)(FRISCH et al. 1992)(Darrow et al. 1993). Physiologically, by any change at the molecular
level that encourages the stepwise process of cell implantation and proliferation at ectopic places,
such as an early age at menarche or a protracted menstrual cycle (Figure 1).
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Figure 1. Endometriosis development is influenced by epidemiological variables and biological
pathways. Due to a pressure gradient that may have been caused by dyssynergic uterine
contractions, viable endometrial fragments are forced into the fallopian tubes during retrograde
menstruation. Once within the peritoneal cavity, they have the ability to implant, develop, and
infect pelvic tissues. Any menstrual, reproductive, or personal characteristic, such as an early age
at menarche or a lengthy duration of each menstrual flow, that increases pelvic contamination by
regurgitated endometrium, influences the risk of this happening epidemiologically. Any
molecular change that encourages the gradual process of cell implantation and proliferation at
ectopic sites has an impact on this event's likelihood biologically. Arrows show the direction of a
danger.

Abbreviations: ERp, estrogen receptor p; FOXO1, forkhead box O1; HOXA10, homeobox
A10; MCP-1, monocyte chemotactic protein 1; MMP, matrix metalloprotease; NCoR2,
nuclear receptor corepresssor 2; NF-kB, nuclear factor kB; ROS, reactive oxygen species;
TNF, tumor necrosis factor; VEGF, vascular endothelial growth factor.

Ectopic endometrial development is fueled by oestrogens, and changes in oestrogen signalling
have been linked to the condition(NA 2002). Estradiol can be created locally in endometriotic
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implants via aromatase expression as well as from recognised steroidogenic organs to encourage
the development of ectopic tissue(L S Noble et al. 1996)(Luis S. Noble et al. 1997). Normal
responses to progesterone in the uterine endometrium include suppression of estrogen-dependent
epithelial cell proliferation, maturation of the glands' secretory systems, and differentiation of
stromal cells into specialized decidual cells. Additionally, progesterone briefly produces the
receptive phenotype necessary for embryo implantation in endometrial epithelial cells.
Progesterone resistance leads to the loss of genes necessary for these processes, such as prolactin
for decidual response(L. Aghajanova et al. 2009). On the other hand, inflammation brought on
by endometriosis may result in progesterone resistance by changing the progesterone signalling
pathway through processes that compete with or interact with the transcriptional factors that
promote inflammation. Endometriosis causes abnormalities in a number of signal intermediates,
including the co-regulator Hic-5 and the chaperone protein FKBP4(Lusine Aghajanova, Velarde,
and Giudice 2009)(Batt 2013).

1.3. Pain in Endometriosis

Endometriosis is an estrogen-dependent inflammatory disease estimated to affect approximately
10% of women of reproductive age. Pain is one of its predominant clinical features. Women with
endometriosis experience a variety of pain symptoms, most commonly dysmenorrhea,
noncyclical pelvic pain, dyspareunia, and dyschezia(Simoens et al. 2012). Endometriosis-
associated pain is as complex as the 16 disease itself(Canis et al. 1997). Pain may be nociceptive
(including inflammatory), neuropathic or a combination of these and it is likely that
endometriosis gives rise to all three types of pain(Vercellini et al. 2014). Moreover, factors such
as psychological and physical stress, hormone status and various coping mechanisms are known
to influence pain perception(Nakae 2016). However, it is plausible that in an individual one
particular pain mechanism may predominate, possibly due to a particular pathogenesis or disease
entity and therefore symptoms may only be responsive to certain treatments(Sotome et al. 2021).
The experience of pain, no matter what the underlying disease, involves several different
mechanisms and interactions between the periphery and the central nervous system
(CNS)(Stratton and Berkley 2011). Recent work has shown alterations in both the peripheral and
central nervous systems of women with endometriosis-associated pain, in addition to
demonstrating direct innervation of endometriotic deposit(Brawn et al. 2014);(Morotti et al.
2014). Peripheral mechanisms in endometriosis-associated pain are numerous with interplay
between endometriotic lesions, immune system, peripheral nerve fibres in both the lesions and
adjacent peritoneum and peripheral neurons(Asante and Taylor 2011). Changes in the peritoneal
fluid (PF) in women with endometriosis can activate or sensitise peripheral
nociceptors(Adamson et al. 2010). Numerous algogens (pain-producing agents) have been
identified in the PF of women with endometriosis, which can directly evoke excitatory inward
currents or modify the function of ion channels, for example the transient receptor potential
vanilloid channel 1 (TRPV1)(Rocha et al. 2011). Furthermore, cytokines (such as IL-1b, IL-6,
and TNFa), growth factors (such as b-nerve growth factor and vascular endothelial growth
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factor), and several chemokines, such as CCL2 (also known as monocyte chemotactic protein-1),
which are secreted by immune cells, are also present at increased levels in PF of endometriosis
patients. They can directly sensitise peripheral nerves through specific cell-surface receptors or
evoke complex feedback loops, which amplify the microenvi ronmental inflammatory response
and the generation of pain(McKinnon et al. 2015).

Brain-derived neurotrophic factor (BDNF) or neurotrophin 4 and 5 (NT4/5) suggesting a role for
these neurotrophins in the modulation of endometriosis-associated innervation and related
pain(Zheng, Liu, and Guo 2012);(Barcena de Arellano et al. 2013). In women with
endometriosis, infertility arises mostly as the consequence of chronic pelvic inflammation(De
Ziegler, Borghese, and Chapron 2010)

1.4. Endometriosis — Symptomatology

Endometriosis-related symptoms can affect a woman’s overall health and mental and social well-
being. It causes a significant deterioration in the quality of life(Vessey, Villard-Mackintosh, and
Painter 1993);(Vigano et al. 2004). In 66% of women with endometriosis, the first symptoms of
the disease appear before the age of 20(Saridolan 2015). Symptoms of endometriosis include:
gradually increasing acute premenstrual pain, pelvic pain, pain in the sacral region of the spine,
dysmenorrhea, painful ovulation, pain during intercourse, pain when defecating, pain when
urinating, pain radiating to the back, abundant irregular menstruation, blood in the stool, diarrhea
or constipation, infertility and chronic fatigue(Kowalczyk-Amico, Szubert, and Suzin 2009).
Patients may also experience uncharacteristic accompanying symptoms such as subfebrile
conditions, nausea, dizziness and headaches, symptoms of depression, anxiety, hypoglycemia,
rectal bleeding, hematuria during menstruation or susceptibility to infections and allergies.

The pain associated with endometriosis most often takes the form of painful menstruation. It
precedes the appearance of bleeding; over time it intensifies and its location concerns the lower
abdomen and deeper pelvic areas. Pain can radiate to the sacral region. The pain can extend
beyond the bleeding period and also be present throughout the menstrual cycle. There is a
hypothesis that the intensification of menstruation soreness is associated with the involvement of
the Douglas sinus and the formation of adhesions in it(Smolarz, Szytto, and Romanowicz 2021).
Sometimes very advanced endometriosis may not cause any symptoms, and, paradoxically, small
foci within the peritoneum can cause great pain. Intraperitoneal adhesions or overgrowth of the
fallopian gouges are the most common causes of the problem with the treatment of
endometriosis. Sometimes foci of endometriosis produce antibodies to the eutopic endometrium,
which can induce poor embryo implantation or spontaneous abortions. Increased and profuse
menstruation is one of the symptoms of endometriosis, e.g., in adenomyosis (so-called internal
endometriosis)(Smolarz, Szyto, and Romanowicz 2021).

1.5. Risk Factors for Endometriosis
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e Early menarche—epidemiological studies analyzing the cycle of women with
endometriosis have shown that the early first cycle (before the age of 11) is associated
with the risk of endometriosis(Cramer et al. 1986);(Parazzini et al. 1995),

e Shorter than 27-day genital cycles, genital defects, including hymen overgrowth or
narrowing of the cervical canal(Luna Russo, Chalif, and Falcone 2020). The risk of
endometriosis is increased in women with short cycles, i.e., lasting less than 27 days, but
is unrelated to the number of bleeding days and the volume of menstruation(Moen and
Schei 1997),

e LowBMI,

e Small number of births,

e Caucasian race,

o Age 25-29,

e Daily consumption of alcohol in the amount of at least 10gm per day,

e Endometriosis is more often diagnosed in infertile women who are active smokers and
whose body mass index (BMI) is normal or low(Molgaard, Golbeck, and Gresham 1985)

2. DIAGNOSIS

Histopathological examination clearly allows for the diagnosis of endometriosis. However, a
good medical history, gynaecological examination with specula, two-handed examination,
additional diagnostic tests using imaging techniques, laparoscopy and biochemical tests are
helpful in the initial diagnosis of the disease. The basic examination in the diagnosis of
endometriosis is an ultrasound examination(Reis, Monteiro, and Carneiro 2017). Ultrasound
examination (ultrasonography, USG) is helpful in the diagnosis of endometrial cysts of the ovary
and of congenital defects of the reproductive organs favoring the retrograde outflow of menstrual
blood into the peritoneal cavity. In the case of endometriosis infiltrating the urinary bladder or
the large intestine, it is justified to perform cystoscopy, colonorectoscopy and transrectal
ultrasound examination(Leyland et al. 2010). In the case of deeply infiltrating endometriosis, the
Rectal Water Contrast Transvaginal Sonography (RWC TVS) is also appropriate. The water
contrast allows us to detect foci in the intestinal area and assess their progression. Deeply
infiltrating endometriosis is characterized by the infiltration of endometrial cells > 5 mm below
the surface of the peritoneum(Cornillie et al. 1990). Profound lesions mainly affect the posterior
pelvic compartment, including the rectovaginal septum, posterior vaginal vault, utero sacral
ligaments and anterior rectal wall, causing adhesions and distortions of pelvic anatomy(Chapron
et al. 2006);(Seracchioli et al. 2007). In addition to the classic DIE pain syndrome (characterized
by dysmenorrhea, dyspareunia, chronic pelvic pain, dystrophy and dyschesia), profound changes
are associated with dysfunction of the pelvic organs and pelvic floor muscles (PFM)(Raimondo
et al. 2017). A series of events or a combination of factors may contribute to the development of
non-relaxing PFM in women with chronic pelvic pain, including direct or indirect (neuropathic)
pelvic floor muscle injury, pelvic pain symptoms and inflammation. Evaluation of PFM by
palpation or electromyography can cause pain, causing pelvic muscle spasm, which can be a
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confounding factor. Transperineal ultrasound has been shown to be an important, reliable and
non-invasive tool for assessing pelvic floor morphometry(Dietz 2017);(Youssef et al. 2016)

It is also helpful to have a magnetic resonance imaging (MRI) examination, but the ultrasound
examination is the basic tool in the diagnosis of this disease. However, the gold standard in the
diagnosis of endometriosis is laparoscopic surgery, with simultaneous confirmation in
histopathological examination(Horne et al. 2019)(Ali, Pathak, and Mandal 2023).

3. TREATMENT

Treatment of endometriosis is a big medical problem due to the fact that this disease is difficult
to treat and is chronic in nature(Basta et al. 2012). Pharmacological, surgical or combination
treatment is possible. Emerging pharmacological therapies are mostly based on targeting the
molecular steps relevant for the pathogenic mechanisms or selective hormonal receptiveness.
Medications interfering with the inflammatory condition, hormone responsiveness, cell survival,
proliferation, neoangiogenesis and invasion have been tested mostly in preclinical models, but
also in humans(Soares et al. 2012). Some therapeutic agents are as follows:

Sr. | Drug Brand Name | Dose Side Effect Reference

No

1. | Danazol Danatrol 600 to 800 | Acne, Decrease in | (Buttram,
mg/day. breast size, Oily skin | Belue, and
Orally or  hair,  vaginal | Reiter

dryness, burning, | 1982)
itching, or bleeding.

(Al-Badr
2022)

2. | Progestogens PROMETRI | Doses ranging | Side effects include | (Bruner et
(Medroxyprogester | UM from 20 to|nausea (0 to 80%), | al. 1999)
one acetate) 100 mg daily. | breast tenderness

Orally (5%), fluid retention | (Brown and
(50%), and depression | Farquhar
(6%). 2014)
3. | Leuprolide Lupron Depot | 7.5 mg IM | Transient vaginal | (Sharpe-
monthly, 22.5 | bleeding, hot flashes, | Timms et
mg IM every | vaginal dryness, | al. 1998)
3 months decreased libido,

breast tenderness, | (Donnez
insomnia, depression, | and

irritability and | Dolmans
fatigue, headache, | 2021)
osteoporosis, and

Eur. Chem. Bull. 2023,12(Special issue 12), 1359-1379 1366




Endometriosis: A brief review of Pharmacological and Non-Pharmacological Treatment

decreased skin
elasticity
4. | Gestrinone Dimetrose Orally in | Voice changes, | (Cornillie
doses of 2.5 | hirsutism, and clitoral | et al. 1986)
to 10 mg | hypertrophy
weekly, on a (Robyn,
daily, twice- Bourdoux,
weekly, or and
three  times- Copinschi
weekly 1983)
schedule
5. | Mifepristone MIFEPREX | 200 Abdominal or | (Zhang
mg, orally as | stomach pain  or | 2016)
a single dose | uterine cramping,
back pain, diarrhea,
dizziness, fatigue,
hypokalemia, loss of
appetite
6. | Cetrorelix Cetrotide 0.25 mg, | Injection site | (Taniguchi
subcutaneousl | reactions (pain, | et al. 2013)
y swelling, redness),
Itching, Irritation,
Nausea,  Vomiting,
Lower abdominal
pain, Ovarian
hyperstimulation
syndrome
7. | Tanaproget NSP- effective dose | Side effects such as | (Bruner-
989, WAY- | (EC50) of | blood clots, heart| Tran et al.
166989 0.15nM attacks, and strokes, | 2006)
or problems of the
liver and eyes
8. | Letrozole Femara 25 mg PO | Hot flushes, difficulty | (Agarwal
gDay sleeping, tiredness | and Foster
and low mood 2015)
9. | Anastrazole Arimidex 1 milligram Constipati, (Garzon et
Eur. Chem. Bull. 2023,12(Special issue 12), 1359-1379 1367
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(mg) once a Diarrhea, Nausea, | al. 2020)
day Vomiting, Upset
stomach, Loss of
appetite,  breast
swelling/tenderne
ss/pain,

10. | Quinagolide Norprolac 75 to 150 Loss of appetite, | (F. Y. Chen
micrograms/d Abdominal pain, | et al. 2019)
ay, Orally Constipation  or

diarrhea,
Insomnia,
Increased  water
retention,
Flushing.

3.1. Medicinal Plant used in the treatment of Endometriosis
Medicinal plants and botanical products are now commonly used for managing the symptoms of
numerous gynecologic disorders, for instance, endometriosis. Medicinal plants and their active
compounds have displayed antiproliferative, antioxidant, analgesic, and anti-inflammatory
properties. These properties may help in treating or regressing endometriosis(Reduction et al.
2021a);(Wieser et al. 2007);(Wieser et al. 2009).

Sr. | Plant Name/ | Extract & | Mechanism of | Responsible References

No. | Biological Dose Action Constituents
Name/Plant part

1. Chamomile Tea | Hydroalcoholi | It attenuats the | Apigenin (Manach et
Matricaria c extract, 2.5 | protein expression al. 2004)
chamomilla mg/kg and TNF-a-

Daisy induced IL-8 gene (Suou et al.
(Flowers) expression 2011)

2. Danggui Hydroalcoholi | The peritoneal | Ferulic acid (Jin et al
Angelica c Extract, 459 | levels of TNF-a 2012)
sinensis root daily and IL-18
Apiaceae registered  lower (Xiong et al.
(Root) values and CA-125 2020)

decreased. It
suppressed the
expression of
Eur. Chem. Bull. 2023,12(Special issue 12), 1359-1379 1368
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MMP-2 and
MMP-9

3. Yarrow Ethanolic The levels of IL-6, | Chlorogenic (Yesilada et
Achillea (25%) extract, | VEGF, and TNF-a | Acid, Caffeic | al. 1995)
biebersteinii 4.5 g/day significantly Acid, Rutin,

Asteraceae decreased Quercetin, (Mazandarani

(roots, leaves, Luteolin, , Osia, and

and flowers) Apigenin Ghafourian
2015)

4. Garlic Hexane extract | Reduced cellular | Quercetin, (Xiao et al.
Allium sativum , 300 to 2,400 | proliferation Curcumin, 2006)
Amaryllidaceae | mg/day for 2 | through the | Resveratrol
(Bulbs) to 24 weeks reduction of | and

VCAM-1 and | Naringenin
ICAM-1
expression.

5. Korean methylene Regulate p38 and | Artemisia acet | (Umano et al.
wormwood chloride NF-kB pathways, | ate, 1,8- | 2000)
Artemisia extract, 25-30 | inhibit the | cineole,
princeps ml expression of Bcl- (Kim et al.
Asteraceae 2, Bcl-xL, XIAP, 2013)
(Leaves) caspase 3, caspase

8, and caspase 9

6. Mongolian Ethanolic Decreased the | Astragalus (Orkhon et al.
milkvetch extract, concentrations of | polysaccharide | 2018)
Astragalus IL-2, TNF-a, | (APS),
membranaceus estrogen and | flavonoids, (Reduction et
Fabaceae progesterone saponins, al. 2021b)
(Root) alkaloids

7. Turmeric Ethanolic the volume of | Curcumin (Swarnakar
Curcuma longa | Extract, 6 | ectopic and Paul
Zingiberaceae grams a day | endometriotic foci 2007)
(Rhizomes) for four to | significantly

seven weeks decreased, inhibit (Uchio et al.
the expression of 2017)
MMP-9 and TNF-
o, and increased
the  levels of
TIMP-1
Eur. Chem. Bull. 2023,12(Special issue 12), 1359-1379 1369
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8. Self-heal Water- Inhibit the p38 | Betulinic Acid | (Psotova et al.
Prunella extracted, 0.8 | MAPK/ ERK 2003)
vulgaris 20 mg/kg and | signaling pathway
Lamiaceae 4.100 mg/kg | and regulated (Park et al.
(Dried fruit | body weight TNF-a-induced 2013)
spike) expression

9. Asian Bur-Reed | Aqueous lowered the levels | B-sitosterol, (Sun, Wang,
Sparganium Extract, of FGF-1 and | succinic acid | and Wei
stoloniferum around 4 | VEGF, and daucostero | 2011)
Typhaceae gm/day I
(Rhizomes) (Wu, Sun,

and Wang
2017)

10. | Danshen Ethanolic Decreased miRNA | Rosmarinic (Z. zhen Chen
Salvia extract, 20-30 | levels of | Acid, and Gong
miltiorrhiza ml in solution | angiotensinogen Salvianolic 2020)
Lamiaceae four times | and angiotensin 11 | Acid,

(Dried roots) daily for two in dorsal root | Dihydrotanshi | (Zhou et al.
ganglion neurons, | none, 2012)
Decreased the | Cryptotanshin
levels of IL-18, | one,

TNF-a  in the
peritoneal fluid

Tanshinone |,
and
Tanshinone
1A

4. CONCLUSION:
Endometriosis is a fascinating condition whose mechanism is yet unknown. The understanding
of the probable causes and processes that may contribute to the onset and course of the illness
has advanced significantly in recent years. There is substantial evidence to support The
pathophysiology and aetiology of the illness may be influenced by immunological agents like
cytokines. We are only just starting to comprehend how these immunological factors may
contribute to the peritoneum, endometrium, and peritoneal cavity developing the illness.
Although the argument over whether endometriosis is genuinely an autoimmune illness will
continue, current data clearly show that there are at least some very significant parallels between
endometriosis and autoimmune disorders such as RA, Crohn's disease, and psoriasis. The
essential feature of these commonalities is the increased production of cytokines like TNF-a as
well as the pathologic events that are characterised by these raised levels. Even while the existing
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medical treatment plans seem to be adequate, there is undoubtedly space for improvement in
terms of the goal to prevent those negative and unpleasant side effects connected with the
hypoestrogenic environment created by the current GnRH- treatments. It seems promising to
utilise anti-TNF-a treatments to treat autoimmune illnesses. As a result, it could be justified to
use comparable medicines to the management of endometriosis.
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