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Abstract

Leiomyomas are the common benign tumours of uterus. Surgery is the most
common mode of treatment of symptomatic fibroids. With the advent of minimally in-
vasive interventional procedures like uterine artery embolization (UAE), and focused ul-
trasound on MRI we got some lesser invasive techniques, although they have drawbacks
regarding ovarian reserve etc for patients desiring fertility. Initially GnRH agonists like
leuprolide acetate were the most effective medical agents introduced, but their drawback
was bone density demineralization, hot flushes on long term use besides cost. Selective
progesterone receptor modulators gradually got introduced with initial trials with mife-
pristone (RU486), followed by asoprisnil, ulipristalacetate. Since mifepristone had anti-
glucocorticoid and androgen receptor activity it was not approved by FDA for license,
while four PEARL trials have got completed for UPA acetate 5&10mg regarding safety
and efficacy and intermittent therapy with Smg got FDA approval in Europe and Canada
before surgery. Further trials indicated it may be the future drug of choice for patients
desiring fertility for long term intermittent therapy and possibly avoiding surgery and its
complications like adhesions, uterine scar and risk for rupture during pregnancy. However
in countries where uripristal is not available still one is forced to use mifepristone. De-
tailed mechanism of all these drugs is discussed and a case report of a young unmarried
girl with high BMI is reported where mifepristone intermittent was effective not only in
relieving patients symptoms but effective in decreasing uterine and fibroid volume which
highlights how in such young cases one can preserve future fertility without putting them
at risk of surgery and sometimes myomectomy complications ending in hysterectomy.

Introduction

Uterine leiomyoma (UL) are the most common benign soft tissue tumours in
women occurring in 20-40% of women of reproductive age!!l, and frequently cause ex-
cessive uterine bleeding, chronic pelvic pain/pressure and dyspareunia). UL are believed
to derive from the transformation of myometrial smooth muscle cell, connective tissue
fibroblast™?. Surgery in the form of total abdominal hysterectomy (TAH), myomectomy/
robotic assisted TAH/myomectomy used to be performed for one third of symptomatic
fibroids (pelvic pain, heavy menstrual bleed, rapidly growing masses!-*4. Injury to bowel,
bladder, blood vessels becomes the leading cause for post surgical scar formation mediat-
ed by proinflammatory/profibrotic mediators at injury site.

Recently nonsurgical minimally invasive interventional procedures like uterine
artery embolization (UAE) where emboli occlude uterine artery which disrupts blood
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supply to fibroid or ii)Magnetic res-
onance image guided focused ultra-
sound to reduce leiomyoma volume
have come in voguel®, MRI guided
focused ultrasound is effective only
for large myomas, while particulate
used in UAE and excessive cellular
damage following conclusion of MRI
leave debris and cellular fragments in
uterus which can cause tissue reactiv-
ity and other symptoms of UAE like
pulmonary emboli make them unsuit-
able for patients desiring fertility.

Medical Management

Initially long acting GnRH
agonists therapies with doses as high
as 11.75 mg, which act through pi-
tuitary—ovarian axis and create a hy-
poestrogenic condition have proven
effective in reduction of fibroids al-
though they don’t work in all patients
and drawback is bone density demin-
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eralization with long term use, hot flushes and recurrence af-
ter stoppage of therapy besides cost factor. Although add back
therapy takes care of the hypoestrogenic side effects further se-
lective estrogen receptor modulators (SERM) like raloxiphene
and tamoxiphene!’! and selective progesterone receptor mod-
ulators (SPRM) like CDB2814 (ulipristal acetate), CDB 4124,
asoprisnil (J865) and RU486 (Mifepristone) underwent trials.
Although uripristal acetate (UPA) has received approval after
several therapeutic multicentric trials and is available in many
western and European countries, it is still not available in de-
veloping countries like India and the basic aim of this review
is to highlight the importance of using a SPRM agent prior to
surgery to avoid or make it easier and offer an alternative to
surgery and highlight the advantages and disadvantages of sur-
gery in patients desiring fertility and how use of UPA prior to
hysteroscopy if must, may decrease the morbidity of surgery
and decrease the chances of a laparotomy to a laparoscopy and
make hysteroscopy a single step from two step process and in
countries like India where no UPA available alternative of using
mifepristone is discussed. Further since after stoppage of medi-
cal treatment fibroids recur strategies to develop newer therapies
which would prove to be permanent and without side effects is
discussed based on the knowledge of ongoing research for de-
velopment of effective medical agents.

Mechanism of Action

Animal studies done by Varghese ef a/ have shown
that REI silencing transcription factor (REST), A silencer or
transcriptional repressor results in the expression of G-protein
coupled receptorl0 (GPR10) which when activated promotes
PI3K-Akt/Mtor/rapamycin pathway and cell proliferationt'®!"
(Figl). Although somatic mutations of MED12 a product of the
mediator complex subunit 12 gene and present on exon 2 are
present in 30-70% of cases of leiomyomas!'*'* 'Varghese et a/
didn’t find any altered interaction between REST and MED12.
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Figure 1: Courtesy ref no 11 - Loss of REI silencing transcription
factor(REST)in patient leiomyoma cells resulted in the expression of
the G protein coupled receptor 10(GPR10)and Akt/MTOR/ signalling
pathway. Transgenic overexpression of GPR10 in mouse myometrial
smooth muscle cells resulted in a phenotype characteristic of human
fibroid tissue.

GnRH agonists act at the level of P-O axis to cause
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regression of leiomyoma growth however direct action on pe-
ripheral tissues including uterus by acting on GnRH receptors is
also documented. They act directly on cell growth and apoptosis
in myometrial and leiomyoma cells.

Because gonadal hormones induce or maintain UL
growth SPRM ‘s have been evaluated as therapeutic agents. The
concept that progesterone (Pg) plays a vital role in the growth of
uterine leiomyomata is supported by the wealth of accumulating
data from various studies. Effects of Pg on target tissues are me-
diated by the Pg receptor (PR) which belongs to the nuclear re-
ceptor family. PR functions as a ligand activated transcriptional
factor to regulate the expression of target genes. PR exists in two
isoforms PRA and PRB, which are transcribed from two promot-
ers on a single genel'>!%l. Although PRB functions as a transcrip-
tional activator of Pg responsive genes, PRA may function as a
transcriptional inhibitort'"!'®l. Several studies have demonstrated
that PR is upregulated in uterine leiomyomata, as compared with
adjacent normal myometrium™! at mRNA and protein levels.
Evidence from clinical studies suggests that synthetic progestins
stimulate leiomyoma growth!?®l. Selective progesterone recep-
tor modulators (SPRM) are a novel class of Pg receptor ligands
exhibiting mixed and/or partial agonist/antagonist activity.
Mifepristone was the first SPRM developed in 1981, which is a
synthetic C19 nonsteroid with a potent antagonist of PR!, but
also simultaneous glucocorticoid receptor (GR) and androgen
receptor(AR) activity. When given for 3-6 months, mifepristone
reduced UL size and symptoms and induced amenorrhoea in 63-
100%o0f women!*?. Mifepristone induces a significant decrease
in uterine volume, a significant reduction in Pg receptors content
without affecting the estrogen receptor level®*. Under in vivo
conditions RU486 also altered the rate of DNA synthesis and
growth factors and proteases expression in MSMC or LSMC
primary culturest®. 17 B-estradiol inhibited whereas Medroxy-
progesterone acetate (MPA) enhanced the expression of miR 21
and miR 26 a in MSMC and LSMC respectively, and the expres-
sion of miRNAs was also the target of ICI 182780 and RU486
respectively®. GnRH and RU486 therapies often cause UL re-
gression possibly by enhancing cellular apoptosist**24. Although
initially it was used in low doses by Fiscella et al, a dose of 50mg
alternate day was found to be more effective for greater reduc-
tion of myoma as well as uterine volume by RU486!*"]. Further
Engman et al studied Glutathione-s transferase mul (GSTM1)
gene pathway as a biomarker for which patients would be good
responders to mifepristone, or poor responders with those hav-
ing high expression of GSTM1 as good responders and this can
be used to predict the leiomyoma volume regression in response
to mifepristone treatment..

Role of Asoprisnil

Asoprisnil (J867) is the first SPRM that has been clin-
ically evaluated in patients of symptomatic uterine fibroids
and endometriosis*3!. Asoprisnil (As) is a 11B benzaldoxime
substituted steroidal SPRM that shows high uterine selectivi-
tyP2. Previously conducted studies have shown that asoprisnil
reversibly suppresses uterine bleeding, primarily targeting uter-
ine endometrium®!. Further studies have demonstrated that aso-
prisnil reduces volume of uterine fibroids in a dose dependent
manner®”. Similarly in vitro studies have shown Asoprisnil (As)
inhibits proliferation and induces apoptosis in cultured human
uterine leiomyoma cells in absence of similar effect in myome-
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trial cellsP*. Just like in nonhuman primates Asoprisnil (As) was
associated with decrease in proliferation markers Ki 67 while
PTEN (Phosphatase and tensin homologue) a tumour suppressor
gene expression remained unaltered ,in patients receiving 10/25
mg asoprisnil, thus making it a safe option®'.

Role of Ulipristal acetate

CDB-2914 (170-acetoxy-11p [4-N,N-dimethylamino-
phenyl]-19norpregna-4,5-diene-3,20dione) is a relatively pure
Pg antagonist (SPRM) without agonist activity. It binds the PR
but not the ERF5*. Although it is structurally similar to mife-
pristone, ulipristal has less antiglucocorticoid activity providing
a potential advantage for long term use. Unlike RU 486 which
affected both leiomyoma and myometrial cells, UPA and aso-
prisnil affected only leiomyomata growth along with expression
of growth factors, cytokines and proteases like MMP along with
downregulating Bel2 and upregulating caspase” 1. Levens et
al evaluated the effect of 10 mg and 20 mg, CDB2914 admin-
istered 3 months in women with symptomatic fibroids in a ran-
domized placebo controlled trials. Amenorrhea was achieved in
all patients receiving 20 mg dose. CDB2914 not only suppressed
menstruation and ovulation but also significantly reduced fibroid
volumes by 26-36% and improved quality of life comparable to
the results of studies with other PRM’st %),

Subsequently two randomized prospective controlled
trials known as PEARL I (PGL4001(UPA) Efficacy Assesment
in Reduction of Symptoms due to uterine Leiomyomas trial I
and II were undertaken. Initially they were undertaken to study
the safety in terms of improvement of quality of life (in terms of
pain reduction, decrease in bleeding in volume <100 ml on day
1-8 along with reduction of uterine and fibroid volume prior to
surgery using UPA 5 and10 mg/day x 13weeks in PEARL I vs
placebo and PEARLII using 5 and10 mg UPA/day vs GnRH
depot leuprolide acetate 3.75 mg x 13 weeks. In all studies in-
clusion criteria was age 18-50 years with fibroid related men-
orrhagia and anemia and uterus size=/<16 wks pregnant uterus
size with atleast one fibroid 3 cm or more and largest 10 cm in
diameter as seen by MRI, blood loss >100 ml (d1-8, pictorial
blood assessment chart (PBAC), significant haemoglobin de-
crease if <10.2 gm without macrocytosist*"*4. Since 3 months
use was found efficacious for preoperative symptomatic fibroids
in controlling excessive bleeding and hence normalizing anae-
mia, decrease uterine fibroid size and volume for upto 6 months
and thus quality of life initially UPA got a license in Europe and
Canada in a dose of 5 mg for preoperative before surgery®.
SPRM administration has been shown to lead to a pattern of
benign, nonphysiologic, nonproliferative histologic features of
endometrium known as progesterone receptor modulator as-
sociated endometrial changes(PAEC)*41. 3 months courses of
UPA induced PAEC in approximately 60% of patients which
was fully reversible 6 months after the end of treatment.

Following that PEARL IIT where upto 4 doses of inter-
mittent UPA was studied but the limitations in all these studied
like PEARL II was that it was not designed to specifically assess
the surgical outcome although rates and surgery were similar in
the 3 study groups and of PEARL III was placebo could not be
used, longer treatment not assessed and very few black wom-
en were recruited’. Hence Donnez et al classified use of UPA
based on age, severity of symptoms (pain, bleeding) infertility
tumour characteristics (volume localization ),wish to preserve
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fertility into 3 groups!*”.

Group I Patients <40 Years with Symptomatic Myomas Dis-
torting Uterine Cavity

a) For fibroid class 0 hysteroscopic removal and for class 1 <3
cm-2 options

1) Either hysteroscopic myomectomy

ii) UPA in 1-2 courses of 3 months followed by hysteroscopic
myomectomy if inadequate response

b) While for fibroidsclass1>3 cm/class 2-UPAx 1-2 courses
of 3 months. Since mostly type 1 and 2 respond one can plan
hysteroscopic myomectomy after withdrawal bleed following
NETA (norethisterone acetate) (10 mg X10 days) immediately
following UPA stoppage!*®l.

¢) In multiple myomas (2-6), of different classes(2-5) UPAx 2
courses of 3 months-then 4 outcomes possible

1) >50% regression in uterine volume, uterine cavity no longer
distorted-try conception naturally/ART if indicated ii) >25% but
<50% regression but baseline volume is so great that indication
for surgery still remains—then UPA may allow surgery laparo-
scopically once haemoglobin restored-thus avoiding laparotomy
iil) >25% but <50% regression but uterine cavity still distorted
a) prolong medical therapy for another 2 courses of 3 months
b) straight surgery. iv) Insufficient myoma regression —surgery
according to size/site of fibroid.

With this protocol in one of centre carrying PEARLII/IIT
Luyckx et al reported first series of 18 pregnancies (21/52 want-
ing to conceive -19 underwent surgery 2 did not) 12 resulted in
13 babies but 6 had miscarriages of which 3 occurred follow-
ing IVF-Mean duration to conceive was 10 months following
completion of treatment/surgery. 11/12 underwent a LSCS for
either previous surgery/maternal complications like PIH/fetal
conditions!®l.

Group II-Premenopausal Women with Symptomatic Myo-
ma but no Desire for Pregnancy
For class 0/1-same as for grp 1.
i1) Fibroids class 2 distorting uterine cavity/multiple >2 (class2-
5)-long term intermittent treatment therapy i.e. 2 courses of 3
months of UPA proposed since PEARL III study demonstrated
that repeated courses maximize the effect!*®l.
iil) Important especially in young women with multiple myo-
ma with severe bleeding not desiring fertility to use besides for
raising haemoglobin but avoid surgery as recurrence following
surgery is 25% after 3 years, especially in those with genetic pre-
disposition. Besides with repeated surgery, pelvic adhesions and
subsequent infertility/risk of uterine rupture during pregnancy
may be avoided.

Only in insufficient fibroid volume reduction /per-
sistent bleeding, surgery is indicated

Group III->40 years Presenting with Symptomatic Fibroids
If patient wants to avoid surgery UAE/other interven-
tional procedures under radiologic guidance can be performed/
or premeopausal with symptomatic fibroid —long term intermit-
tent therapy with UPA may be proposed-
1) If very good response following 2 courses of 3 months (>50%
reduction in volume) therapy can be stopped until symptoms re-
cur ii) If moderate response (>25 but <50%) another 2 courses
Of UPA-based on results of PEARL III study*®! maximized effi-
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cacy in this way/stopping UPA till recurrence of symptoms-an-
other option. iii) Insufficient response-fibroid reduction insuffi-
cient but good control of bleeding —wait till bleeding recurs-then
restart UPA treatment /Perform TAH/UAE are 3 different op-
tions. If heavy bleeding persistent (in 1% of intent to treat) sur-
gery is indicated.

Further Donnez et al investigated two repeated 3 month
courses of daily UPA 5 mg and 10 mg of repeated intermittent
treatment of symptomatic fibroids mainly with idea of amenor-
rhea, degree of bleeding and fibroid reduction along with safe-
ty and efficacy termed PEARL IV where TAH was must after
these 2 courses. They studied 451 patients prospectively with
symptomatic uterine fibroids with heavy bleeding and randomly
allocated them to receive 5 mg and 10 mg of daily UPA during
2 three month courses separated by an off treatment period in
11 different centres. Amenorrhea was observed in 62% and 73%
respectively in 5 mg and 10 mg UPA patients. (higher in 10 mg
group 83% as compared to 72-74% in 5 mg group). The rate of
control of bleeding following 2 courses of treatment was >80%
with both courses. Mean reduction of fibroid volume was 54%
and 58% for patients receiving 5 mg and 10 mg of UPA respec-
tively. Pain and quality of life improved in both groups PAEC in
endometrial biopsies done 6 weeks after 2™ course showed non-
physiological features in 16% and 19% cases with 5 mg and 10
mg respectively. Hence 5/10 mg UPA /day x 3 months courses
decreases bleeding, fibroid volume leading to improved quality
of life without increasing incidence of PAEC was their conclu-
siont ),

Although UPA is licensed in many countries, still in
certain countries like India UPA is not available. In view of
that to prevent recurrence following myomectomy in patients
desiring fertility and prevent risk of development of adhesions
and subsequent infertility/risk of rupture and further since UPA
only studied till BMI 25 in all PEARL studies we are forced
to use mifepristone. We report a case of young unmarried very
obese girl with huge broad ligament fibroid along with multiple
fibroids distorting cavity which was effective in reducing fibroid
volume pain and pressure symptoms using 50 mg on alternate
day. Besides this girl we have been successful in getting reduc-
tion of fibroids to control heavy menstrual bleeding even in pre-
menopausal patients who want to preserve uterus and not en-
countered any antiglucocorticoid effects. As with UPA the PAEC
regress once the treatment is stopped and that has not been a
deterrent and no liver function abnormalities or breast changes
were observed.

Case Report
A 29 year old unmarried obese girl with BMI 34.20 Kg/
m? (Wt-78 kg, ht-151 c¢cm) having irregular cycles 3-4/30-45-50
days presented with severe pain in left lower abdomen, radiating
to leg, breast discomfort, pelvic pain which was not regular and
occasional burning micturition relieved with excessive fluids.
No history of proctodynia, flushes, headache, nausea, vomiting,
diarrhoea, mood changes or fatigue were observed.
Abdominal Ultrasonography revealed an enlarged uterus
50.1 x 31.6 mm with a huge broad ligament fibroid on the left
side 89.9 x 83.1 mm on (27/8/2013). Right ovary was enlarged
and polycystic 44.9 x19.7 with a cyst 36.8 x28 mm. Patient was
asked to get an MRI done for baseline before starting therapy but
was postponed for 3 weeks(19/9/2013) due to monetary reasons,
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when MRI revealed markedly enlarged anteverted uterus, devi-
ated to the right,112 x 110 x 85 mm, parenchyma was studded
with multiple submucus/intramural fibroids. The largest intra-
mural fibroid along the left lateral wall of uterus measured 92 x 8
mm and largest subserous fibroid along right lateral wall was 42
mm in diameter. Number of degenerating fibroids were present
as well. Endometrium and centre of canal along with both ova-
ries were normal (Figures 2,3,4).

Figure 2:

Figure 3:

Figure 4:

Haemogram, LFT, RFT were within normal limits.
S.TSH-2.03 ui/ml, cortisol-11.34 (evening 3.1-16.4 pg/ml)
Mammography was normal. Patient was put on topiramate 25
mg od and mifepristone (Mp) 50 mg alternate day x 3 months.
She developed marked improvement in leg pain and pressure
symptoms and except for mild acidity no other side effects were
encountered and gradual follow up with ultrasonography showed
shrinkage of fibroids and repeat MRI done on (27/1/2014) (one
month post stoppage of Mp) showed uterus was anteverted,
large but considerably smaller than before, parenchyma had 4
discrete intramural fibroids. Largest of these was 60 x54 mm in
left lateral wall and 2 were seen in anterior wall (17 mm and 30
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x 21 mm respectively)and one in right lateral wall 25 mm, vi-
sualization of endometrium was much easier than earlier which
was pushed earlier (Figures 5,6,7) rest was same with significant
improvement as compared to previous MRI.

Figure 5:

Figure 6:

RL-14 right

Figure 7:

Subsequently patient got her with drawl bleed after 45
days. Topiramate was omitted in middle due to slight confusion
whether apparent fluid retention like side effects was caused by
which drug. Later patient was put on a cycle of clomiphene to
get ovulation and regularize her cycles as Gonadal hormones are
contraindicated and patient lost 4 kg weight.

Further after a 2 month rest period a repeat course of 50
mg mifepristone on alternate day x12 weeks was repeated. MRI
showed the largest lateral fibroid had reduced to 56.1 x 50 mm
along with two anterior wall seedling fibroids 17 mm x 15 mm
and 15 x 15 mm. Mean duration of amenorrhea was around 30
days and PAEC reversed

Other Future therapies
Kulvinder, K.K. et al.
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Role of stem cells

Mas et al have characterized leiomyoma stem cell lines
or SP cell lines which have a normal karyotype and express
genes of undifferentiation such as oct4 (octamerbindingtran-
scriptionfactor4), NANOG, DNMT3B [DNA (cytosine5) meth-
yltransferase 3beta] and GDF3 (growth differentiation factor3).
These cells also had markers of mesenchymal differentiation
and developed tissues resembling human fibroids within 8week-
son growing in presence of E2 and Pg in NOD-SCID mice[50]
in view of samples of hysterectomy showing myometrium from
uterine fibroids contained more stem cells than normal uterus®®.
Further Moravek et al reviewed that although lot of medical
treatments have been demonstrated like SPRM’S, aromatase
inhibitors for treatment of fibroids they utilize dependence of
fibroid growth on ovarian steroids, because of which on stop-
ping those treatment leiomyoma tend to recur. Hence they sug-
gested developing therapeutics based on the discovery of stem
cells along with their interactions with more differentiated cell
populations within the leiomyomal*!l,

Role of Resveratol (R)

R-adietary phytoalexin as well as component of red wine
has been shown to increase apoptotic cells in leiomyomas, de-
crease viability of cells, number and arrest them in G1 phase in a
dose dependent manner by preventing cell cyle progression from
G1 to S phaseP®?. Besides it is an antifibrinogen and also alters
TGFp/Smad pathway and because of these two it reduces colla-
gen production production. In view of its ability to cause apopto-
sis, reduce collagen production and prevent cellular proliferation
it offers a novel therapeutic agent for leiomyomas.

Role of COMT-inhibitor Epigallocatechin gallate (EGCG)

A Green Tea Extract Product-Since Catechol-O —Meth-
yl transferase is required for metabolizing estrogens by meth-
ylation of catechol estrogen 2 &4 hydroxy estradiol are anti-
estrogenic but by converting to methoxy counterpart estrogenic
milieu increases. COMT RNA’s increase in leiomyoma and SNP
of VAL/Met site in COMT gene at site 158. In Val/VAL geno-
type enzyme activity is 4 times greater and this is more prev-
alent in African/American women. Hence targeting inhibition
of COMT is one potential treatment of leiomyomal®]. EGCG,
a extract of green tea, a COMT inhibitor commonly used in
parkinsons disease, in vitro dose dependently decrease PCNA
labelling and increase apoptosis factor bel2B4 ii)Cell cycle stud-
ies have shown that ECCG increases the percentage of cells in
G2/M phase. In Eker rat derived tumor cells EGCG decreased
tumor size when compared with water. It arrested tumor growth
and decreased leiomyoma size Further trials by Roshdy et a/ in
women with symptomatic fibroids have been launched™!.

In a comprehensive, extensive review on the basis of
NIH meeting on fibroid prevention of worldwide experts Se-
gar’s et al concluded that uterine fibroids being a complex en-
tity in view of converging ethnicity, race, epigenicity, genetic
with most patients of fibroids in end will have normal pregnancy
outcomes further research is warranted. Hence an alternative to
surgery, an effective long term medical treatment which reduces
heavy uterine bleeding along with decreases uterine and fibroid
volume without side effects without recurrence is the goal. But
unfortunately this has not been currently achieved. Hence aim is
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to further understand the molecular mechanisms of origin and
pathogenesis of uterine fibroids to identify further novel targets
for non-invasive, possibly nonsystemic effective long term treat-
ment™, Unnecessary surgery should therefore be avoided and
minimally invasive options/newer medical options continually
getting developed.

Based on roles of E2/Pg, cellular origin, cytogenic ab-
errations, racial ethnic variations Commandieu et al concluded
that possibly menstrual cycle related injury and repair which
coincides with the hormonal cycling seems to affect the myo-
metrial stem cells, which at a particular stage of leiomyoma de-
velopment, obtain cytogenic aberrations along with mutations
of MED 12. Mammalian Target of rapamycin (MTOR) which
is known to be a master regulator of proliferation is activated in
many tumours and possibly by mechanisms which are similar to
some human fibrosis syndromes and/or mutations of upstream
tumor suppressor genes. These suggests several key pathways
involved as shown by animal models, suggests complexities of
fibroid development and individualized therapies?®.

Role of Vit D

Brakhta et al reviewed the role of Vit D in uterine bi-
ology and found that Vit D deficiency has been associated with
increased leiomyomatosis in afro-american group as found by
other workers like Baird et a/57*® which is associated with de-
creased Vit D absorption due to increase melanin concentrations
associated with decreased Vit D R (VDR) concentrations. They
demonstrated 1,25 dihidroxy Vit D acts as an antifibrotic fac-
tor inhibiting proliferation of immortalized human uterine fi-
broid cells HuL M cells™-¢!1. Further they found on cells treated
with Vit D3 growth was inhibited along with apoptosis through
downregulation of proliferation cell nuclear antigen (PCNA),
BCL-2, CDKI1 and suppressor of COMT expression along with
its activity in leiomyoma cells®?. In a following study they ex-
amined role of Vit D3 in TGFB3 induced fibrosis related protein
expression in human cells and found a Vit D3 suppressed effects
of TGFB3 on process of fibrosis in human leiomyoma cells!.
Also Vit D3 significantly decreased levels of MMP2 and MMP9
activity along with an increase in VDR levels and TIMP levels,
in a concentration dependent manner®. Besides that they found
Vit D3 reduced expression of sex steroid receptors ERa, PR-A,
PR-B in a concentration dependent manner in an immortalized
uterine fibroid cell linel®], which indicates long term therapeutic
role.

Because of hypocalcemic side effect long term ran-
domized trials with hypocalcemic analog pericalcitrol, which
has been found to be effective in nude mice in reduction of fi-
broidsl® as well in cardiac fibrosis is warranted for a long term
treatment to stay®J-reviewed in 65.

Role of Retinoic Acid Metabolizing Blocking Agent-Liaro-
zole

Liarazole inhibits RA metabolism and thereby increase
intracellular levels of RA levels and just like ichthyosis where
excessive ECM production is there, Liarazole has been studied
for its role as a prospective candidate for treating leiomyomas
both in 2D and 3D models by acting on the TGFp3 signalling
pathway it has even shown to decrease TGFf gene and protein
along with extracellular matrix components like versican, colla-
genlAl, and fibronectin making it a prospective agent for treat-
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ment of fibroids and long term trials are needed to study effica-
Cy[66,67]‘
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