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ABSTRACT

Breast cancer is cancer that forms in the calls of the cells of the breasts. After skin cancer, breast cancer is the most common cancer
diagnosed in women in the United States. Breast cancer can occur in both men and women, but it’s far more in women. Aromatase
inhibitors are the selective therapy for breast cancer Aromatase inhibitors are an anti-estrogen agent that targets specifically the
aromatase enzyme. Aromatase, also called estrogen synthetase or estrogen synthase is an enzyme responsible for a key step in the
biosynthesis of estrogen. It is CYP1941, a member of the cytochrome p450 superfamily. Aromatase is responsible for the
aromatization of androgen into estrogen.

There are two types of aromatase inhibitors: STEROIDAL AND NON-STEROIDAL.

In this review, we mainly focus on the mechanism of action, Types, Advantages, Disadvantages, biosynthesis, and resistance of
aromatase inhibitors in breast cancer therapy.
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Worldwide breast cancer estimates included over one million incident cases and almost 400,000 deaths in the year 2000 [1,2]. In the
United States, over 178,000 women were expected to be diagnosed with breast cancer in 2007 with over 40,000 deaths occurring from
the disease [3]. In developed countries, mortality from breast cancer has recently begun to decline, primarily due to earlier detection
and improved treatments [4,5]. Breast cancer is thought to be a result of inherited genetic predisposition (e.g., mutations in genes such
as BRCA-1, BRCA-2, p53, PTEN/MMACI, and/or ATM) and/or environmental factors (e.g., radiation exposure, dietary factors,
alcohol consumption, hormonal exposure) [2,6,7].

Aromatase inhibitors plays important role in the treatment of breast cancer. Estrogen and its metabolites play a significant role in
proliferation of hormone receptor-positive breast cancer. In postmenopausal women, aromatase inhibitors can significantly reduce
estrogen levels by blocking enzyme mediated estrogen synthesis within tissues Aromatase inhibitors lower estrogen levels by
stopping an enzyme in fat tissue (called aromatase) from changing other hormones into estrogen .(Estrogen can fuel the growth of
breast cancer cells) These drug don’t stop the ovaries from making estrogen.[8]

The aromatase enzyme found in tissues of endometriosis, uterine fibroids, adipose tissues, a cytochrome p450 enzyme, catalyse the
last stage of oestrogen synthesis. Many breast tumour tissues have shown the presence of aromatase enzyme activity forming local
oestrogen source [3]
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FIG. AROMATASE INHIBITOR

SOURCES OF AROMATASE

Aromatase, an enzyme of the cytochrome P-450 superfamily and the product of the CYP19 gene, [9] is highly expressed in the
placenta and in the granulosa cells of ovarian follicles, where its expression depends on cyclical gonadotropin stimulation. Aromatase
is also present, at lower levels, in several no glandular tissues, including subcutaneous fat, liver, muscle, brain, normal breast, and
breast-cancer tissue.[ 9,11] ]Residual estrogen production after menopause is solely from nonglandular sources, in particular from
subcutaneous fat. Thus, peripheral aromatase activity and plasma estrogen levels correlate with body-mass index in postmenopausal
women.[ 12 ] At menopause, mean plasma estradiol levels fall from about 110 pg per millilitre (400 pmol per liter) to low but stable
levels of about 7 pg per milliliter (25 pmol per liter). In postmenopausal women, how ovulation in women with infertility. [10 ] The
data in the current review, however, pertain solely to postmenopausal women
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Conversion of androgens to oestrogens by aromatase comprises of three sequential oxidation steps, each one requiring 1 mol of O2
and NADPH [13]. In the first step, the androgen is hydroxylated at C-19 to afford the 19 - hydroxy intermediate. The reaction occurs
with the retention of configuration, which is characterised by a significant normal kinetic isotope effect. In the second step 19 -
hydroxy steroid undergoes second hydroxylation of C-19 to give gem diolic group. This on consequent dehydration results in the
corresponding aldehyde. While there is enough evidence to explain the first and the second steps, the supposed oxidative cleavage of
bond between C10 and C19 to afford estrogen and formic acid in the third step is not clear [14, 15]. A recent investigation proposes
that the third step also follows the ferroxy radical mechanism as the first two steps [16]

Aromatase inhibitor tamoxifen inhibits the growth of the breast tumor by the competitive antagonism of estrogen at estrogen receptor
site. It also possesses partial agonistic properties. These agonistic properties of tamoxifen are detrimental to the expected clinical
efficacy since they are associated with contrast aromatase inhibitors suppressive estrogen synthesis by inhibiting aromatase enzyme
and also are devoid agonistic problems genrally associated with antiestrogenic.

Androstenedione Testosterone

ubcutaneous
fat, live . or brain)

Tamoxifen

T~ Estrogen receptor

Fig. MOA OF AROMATASE INHIBITORS

TYPES OF AROMATASE INHIBITORS:
Aromatase inhibitors mainly dived into two categories:
TYPE 1(STERODIAL)
TYPE 2(NON-STERODIAL)

TYPE I(STERODIAL AROMATSE INHIBITORS)

Steroidal aromatase inhibitors are a class of drugs that are mostly used for treating breast cancer in postmenopausal women. High
levels of estrogen in breast tissue increase the risk of developing breast cancer and the enzyme aromatase is considered to be a good
therapeutic target when treating breast cancer due to it being involved in the final step of estrogen biosynthetic pathway and also its
inhabitation will not affect the production of other steroids.

Competitive enzyme inhibitors. Investigations on the development of aromatase inhibitors began with the synthesis and biochemical
evaluation of competitive inhibitors (17-19). The term “apparent Ki” represents the equilibrium constant for the reversible binding of
the enzyme and the inhibitor. The values are used in comparisons of inhibitors, and the smaller the value, the better the inhibitor

MECHANISM OF STEORDIAL AROMASTE INHIBITORS:
Steroidal aromatase inhibitors irreversibly inhibit the enzyme by binding covalently to the binding site of aromatase so the substrate
can't access it. These inhibitorsbindtothearomatasecytochromeP450enzymein the same manner as the substrate androstenedione.

STRUCTURE:
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Cancer

A majority of breast cancers are hormone-dependent and most of them express either the estrogen receptor and/or progesterone
receptor [21][22][23]. That is the reason that compounds that inhibit the biosynthesis of estrogen have been researched and are now
the standard adjuvant therapy for breast cancer in postmenopausal women [21][22]. Brain, skin, adipose tissue, normal breast tissue,
and breast cancer cells have aromatase but estrogen that is synthesized in breast tissue and around the cancer cells affects the growth
of cancer. Aromatase inhibitors stop this conversion and lower the levels of estrogen.

EXAMPLE OF STERODIAL AROMATASE INHIBITORS

GENERATION TYPE 1 STRUCTURE
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NSAIs is mainly used to treat breast cancer in women. NSAIs binding is a reversible process where NSAIs binds to the aromatase
enzyme through non-covalent interactions. NSAIs are used to treat hormone-dependent breast cancer. all cancer cells express either
estrogen or progesterone receptors it is a possibility that and-estrogen treatment work. The binding of the NSAIs depends on the
binding site of the aromatase as it has to fit into the substrate-binding site of the aromatase enzyme. NSAIs are not as specific as SAIs
and therefore other enzymes may be inhibited which also have cytochrome P450 groups. It has been possible to develop selective
drugs against cytochrome P450 aromatase where the amino acid sequence of the P450 from is well defined from other members of the
P450 cytochrome family, resulting in more specific inhibition of the aromatase [24].

Aminoglutethimide was the prototype for nonsteroidal aromataseinhibitors [25]. Aminoglutethimide was originally an antiepileptic
agent that was removed from the market due to serious side effects. Aminoglutethimide inhibited cytochrome P450SCC and other
enzyme pathways but was more selective for cytochrome P450arom. The racemic mixture (dl-aminoglutethimide) inhibits aromatase
with an apparent Ki of 700 nm. The d-aminoglutethimide stereoisomer is 20-fold more potent than the l-aminoglutethimide
stereoisomer

Type I Inhibitors

Twvpe IT Imhibitors NADE

Fig. (2). MhMechanism of tvpe I and Il aromatase inhibitors.

MOA OF NSAIs

NSALIs is a reversible binding process where NSAIs binds to the aromatase enzyme through non-covalent interactions [26]. NSAIs
does not destroy the enzyme-like SAls do. An interaction occurs with a heme group of cytochrome P450 in the aromatase enzyme
[24]. The first- and second-generation of NSAIs, aminoglutethimide, and fadrozole also have a reducing effect on the production of
aldosterone and cortisol. The third generation, anastrozole, and letrozole are very selective, they only inhibit the aromatase enzyme
and do not affect other steroidogenic pathways [27]. Mechanism of NSAIs is a reversible binding process where NSAIs binds to the
aromatase enzyme through non-covalent interactions [26].
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NON-COMPETITIVE COMPETITIVE

Steroidal Non-Steroidal
Daily administration Daily administration
Covalent bond irreversibly inactivates an enzyme Reversibly binds to the active enzyme binding site

Enzyme binding depends on relative concentrations

Enzyme actively is restored by new enzyme synthesis and affinitics of inhibitors and subsirate

Partial lack of cross-resistance with non-steroidal
inhibitors

BIOSYNTHESIS OF AROMATASE INHIBITORS

*BIOCHEMSTERY OF AROMATASE INHIBITORS

*AROMATASE GENE EXPERSSION

*AROMATASE INHIBITORS IN BREAST CANCER TISSUE

BIOCHEMISTRY OF ARMATASE INHIBITORS

Aromatase, a member of the cytochrome P450 (CYP) enzyme family, is a product of the $:1 gene and is the rate-limiting step in the
conversion of androstenedione to estrone and of testosterone to estradiol [28]. The $:1gene is highly expressed in the human placenta
and the granulosa cells of the ovarian follicles. Nonglandular tissues having lower levels of aromatase activity include subcutaneous,
fat, liver, muscle, brain, normal breast, and breast cancer tissues [29]. The activity of the enzyme is increased by alcohol, advanced
age, obesity, insulin, and gonadotropins [29]. Recent advances in computational chemistry, including density functional theory alone
or in combination with molecular mechanical methods, have provided better tools that enable the study of the active species in their
native protein environment, such as the cytochrome P450 oxidant Compound I [30].
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Over the past two decades, knowledge of biochemistry, molecular biology, and regulation of aromatase has increased greatly. The
aromatase gene, designated CYP19, encodes the cytochrome P450arom, and this gene is located on chromosomel5q21.1. The coding
region is approximately30 kb in size, and the regulatory region is approximately 93 kb [31, 32] The aromatase gene consists of 10
exons, and its full-lengthcDNAof3.4kbencodesforaproteinof503amino acids. The aromatase protein is a glycosylated cytochrome
P450 protein with a molecular mass of approximately 58,000 Da [33].
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METABOLIC PATHWAY FOR ESTROGEN PRODUCTION:

Aromatase in breast cancer tissues

Aromatase is found in breast tissue, and the importance of intratumoural aromatase and local estrogen production is being unravelled
[34, 35, 36] Aromatase has been measured in the stromal cell component of normal breast and breast tumours, but the enzyme has
also been detected in the breast epithelial cells in vitro [37, 38, 36-39]. Furthermore, the expression of aromatase is highest in or near
breast tumour sites [38,36]. The exact cellular location(s) of aromatase must await a more rigorous analysis by several laboratories
with a new monoclonal antibody now being developed and evaluated [40]. The increased expression of aromatase cytochrome
P450arom observed in breast cancer tissues is associated with a switch in the major promoter region used in gene expression, with
promoter PII being the predominant promoter used in breast cancer tissues [41]. As a result of the use of the alternate promoter, the
regulation of estrogen biosynthesis switches from one controlled primarily by glucocorticoids and cytokines to a promoter regulated
through cAMP-mediated pathways [41]. Prostaglandin E2 (PGE2) increases intracellular cAMP levels and stimulate estrogen
biosynthesis [41], whereas other autocrine factors such as IL B(Beta) appear to act via Pge2 [42].
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Aromatase inhibitors (Als) have a central role in the treatment of breast cancer; however, resistance is a major obstacle to optimal
management. Besides the therapeutic success of the third-generation Als, acquired resistance may develop, leading to tumour relapse.
This resistance is thought to be the result of a change in the behaviour of ER in these breast cancer cells, presumably by PI3K/AKT
pathway enhancement along with alterations in other signalling pathways. Nevertheless, biological mechanisms, such as apoptosis,
autophagy, cell cycle modulation, and activation of androgen receptor (AR), are also implicated in acquired resistance. Moreover,
clinical evidence demonstrated that there is a lack of cross-resistance among Als, although the reason is not fully understood. Thus,
there is a demand to understand the mechanisms involved in endocrine resistance to each Al, since the search for new strategies to

surpass breast cancer acquired resistance is of major concern.

TYPES OF RESISTANCE
Tumour microenvironment
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L Clinical versus other forms of resistance:
Clinical ‘resistance’ to Als is usually perceived as a lack of growth inhibition by Al treatment in that the therapy is ineffective in
causing a decrease in tumour size. However, Al treatment often results in molecular (and pathological) changes in clinically resistant
tumours [43,44]. Clinical resistance, therefore, needs to be distinguished from other forms of resistance, including that in which Al
therapy fails to elicit any form of response (in the same way as dependence should be separated from sensitivity).
L Primary versus acquired resistance:

Resistance may be subdivided into primary (or de novo) and secondary to initial treatment response (or acquired). Although having
clinical implications, primary and acquired resistance may not be separate entities and underlying mechanisms of resistance may be
shared. However, the inference is that ‘acquired’ resistance is the result of inductive changes or clonal selection caused by treatment.
Molecular changes that could impact on eff effectiveness of therapy have been observed following Al treatment [45,46].

Cross-resistance and non-cross-resistance:

Some tumours resistant to Als also appear non-responsive to other forms of endocrine therapy (that is, they are cross-resistant [47]
other Al resistant tumours are sensitive to other endocrine therapies (that is, there is no cross-resistance [48,49]. Non-cross-resistance
can be subtle where, for example, tumours may be resistant to one Al (or class of Als) but respond to another [50,51].

By analysing information about the genetic, molecular biology and physiology of cancer cells, the models allocate the key molecules
that were associated to the development of Als resistance, both in vitro and in vivo, in ‘decision modules’ (cell cycle and apoptosis),
‘stress modules’ (autophagy and unfolded protein response) and ‘signal processing modules’ (ER and growth factor signalling). As
the majority of acquired endocrine resistance cases occur in ER-expressing breast cancers, it is suggested that loss of ER expression is
not the main mechanism. This evidence reinforces the need to understand the molecular processes to design new strategies to
overcome Als-acquired resistance.

Evaluation of Als with other forms of endocrine therapies:

The third Als (anastrozole, letrozole, and exemestane) have greater ability and improved safety profiles compared with their
predecessors when employed as a treatment for hormone-responsive postmenopausal breast cancers [52, 53, and 54]. Randomized
clinical trials also show that third-generation Als are equivalent or larger in efficiency to tamoxifen [55,56,57,58] and maybe effective
in tamoxifen-resistant advanced breast cancer [59,60]. Although the latter observation, prior resistance to other forms of endocrine
therapy is associated with a decreased probability of response to an Al [61]. It is worth commenting on the time taken to elicit a
clinical response. Several neoadjuvant protocols show that longer treatment with Al results in an additional clinical benefit [62,63]. It
is thus possible that a minority of apparently resistant tumours may be sensitive to the action of Als but extended treatment is required
before clinical response becomes manifest. This contrasts with the speed of response generally observed following chemotherapy.

Letrozole-resistant

Several mechanisms that involve MAPK and PI3K pathways and cell cycle regulators are linked to letrozole acquired resistance.
Letrozole-resistant cells exhibit reliance on the MAPKs pathways, mainly through HER2 and EGFR overexpression [64], which
highlights the part of GFRs on the ligand-independent activation of ER Co-targeting HER2, via trastuzumab, and ER signalling, in
long-term letrozole-treated tumour (LTLT-Ca) cells, a resistant cell model, restored letrozole sensitivity, inducing tumour regression
as a consequence of a re-expression of ER [65]. Nevertheless, recent data also defined that letrozole-resistant cells present a higher
expression/activation of the PI3K/AKT/mTOR pathway. In a reported phase, I trial [68], the inhibitor buparlisib showed to be safe
and to have anti-tumour efficacy in combination with letrozole [67] Altered PI3K inhibitors, such as pilaralisib and voxtalisib, are
currently being tested in phase I/II studies Moreover, in letrozole-resistant cells, taselisib, also a PI3K inhibitor, demonstrated anti-
tumour efficacy in combination with letrozole Recent studies [68] have also described an association with cell cycle regulation and
letrozole resistance [70,71]. FDA recently approved as first-line treatment in ER+ postmenopausal women the inhibition of CDK 4/6
with palbociclib in combination with letrozole [69]. This approach showed high efficacy, as previously described by the PALOMA.-
1/TRIO-18 clinical trial, and the ability to prevent letrozole resistance an up-regulation of Aurora kinase A and B also seems to be
involved in letrozole acquired resistance. Their embarrassment resulted in tumour growth suppression, specifying that these kinases
might be new potential therapeutic targets [72]. Moreover, studies involving the histone deacetylase (HDAC) inhibitor, entinostat,
suggested a beneficial effect, from side to side HER2 modulation, on LTLT-Ca cells and Letrozole-resistant MCF-7Ca xenografts
[74,75].

Anastrozole resistance

Altered mechanisms were designated to be associated with anastrozole resistance, and most of these seem to share the same growth

factor receptor eccentricity. Anastrozole-resistant cells do not exhibit an up-regulation in HER2 like in letrozole resistance Instead,

they present an intensification in IGFR1 and a reduction in ER expression and aromatase activity, with up-regulation of the

PI3K/AKT pathway [76,75]. In fact, a study conducted by Rechoum et al. showed that overexpression of AR and collaboration amid

AR and ER led to anastrozole resistance of MCF-7 cells that overexpress aromatase and AR, through the activation of IGFIR and
11
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sensitivity to anastrozole Similar results were found using the AKT/mTOR inhibitor MK-2206, on anastrozole-resistant cells
consequent from aromatase-overexpressing MCF-7 [81] cells and the PI3K inhibitor pictilisib on phase II randomized trial [77]
Therefore, it can be concluded that targeting the PI3K/AKT/mTOR pathway in anastrozole resistance is of major importance. This
was strengthened by the use of a MAPK inhibitor, selumetinib, which caused downregulation of activated MAPK and phosphorylated
mTOR, reverting anastrozole resistance.
Moreover, in a TransATAC study, it was pragmatic that amplification of the CCNDI, a gene that encodes cyclin D1, was associated
with an increased risk of tumour recurrence in response to anastrozole. The biological effects of the combination of a CDK 4/6
inhibitor, abemaciclib, plus anastrozole vs anastrozole or abemaciclib alone, are being evaluated by the ongoing EO monarch clinical
trial.

Exemestane resistance

Exemestane, the only steroidal Al of the third-generation group, has an altered resistance mechanism when compared to the two non-
steroidal Als Contrary to non-steroidal Al-resistant cells, Exemestane-resistant cancer cells carry on to present a hormone-dependent
behavior In the last years, different mechanisms have been supplementary with exemestane innate resistance, with some of them
being corporate to non-steroidal Als while others are speciously specific for this steroidal Al. exemestane resistance is the
upregulation of the cell cycle regulators, Aurora kinase A and B, in resistant cells derived from MCF-7 cells Moreover, a recent phase
III study is currently evaluating the efficacy of palbociclib, in combination with Exemestane or fulvestrant, vs capecitabine. Genetic
and epigenetic alterations are also known to play a role in exemestane resistance. HDAC inhibitors also seem to reverse exemestane
resistance in resistant cells derived from MCF-7-aro cells. In this study, the HDAC inhibitor, panobinostat, inhibited exemestane-
resistant cancer cell proliferation, through cell cycle arrest, and apoptosis. Similarly, the use of the HDAC inhibitor, entinostat, has
also shown promising results in a randomized phase II, double-blind, placebo-controlled study, for this reason, this combination is
now being studied in phase III clinical trial.

Finally, autophagy is also an alternative potential mechanism associated with exemestane resistance, since it appears to act as a pro-
survival mechanism. Our group described that the combination of the autophagic inhibitor, 3-methyladenine (3-MA), with
exemestane re-sensitized resistant breast cancer cells). A recent analysis, in ER+ carcinoma cells of patients following adjuvant
exemestane treatment, demonstrated an increase in the immunoreactivity of autophagic markers, LC3 and beclin-1, and a correlation
between beclin-1 levels in pre-treated stromal cells and poor clinical response to endocrine therapy (Ueno et al. 2016). Thus, this
highlights the autophagic process as an important player to overcome resistance, to achieve therapeutic success.
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Als.

ADAPTATION

MECHANISM OF RESISTANCE

IMAGE

Letrozole resistance
HER?2 overexpression

PI3K/AKT/mTOR overexpression
CDK4/6 activity

Cyclin E overexpression

Aurora kinase A/B upregulation

HDAC aberrant activity

Decrease  expression and  ligand-
independent activation of ER

Decrease  expression and  ligand-
independent activation of ER

Raise of cell cycle progression

Promotion of cell cycle probation

Promotion of cell cycle progression

HER2 modulation

Anastrozole resistance
IGFRI1 overexpression

PI3K/AKT/mTOR overexpression
MAPK overexpression
Androgen receptor overexpression

CCND1 amplification

Decrease  expression and  ligand-
independent activation of ER

Decrease  expression and  ligand-
independent activation of ER

Decrease  expression and  ligand-
independent activation of ER

Increase IGFIR and PI3K/AKT/mTOR
signalling

Promotion of cell cycle progression

Exemestane resistance

AREG overexpression

Aurora kinase A/B up-regulation
HDAC aberrant activity

Autophagy

Increase MAPK pathway activity
Promotion of cell cycle progression
NF-«B expression

Pro-survival cellular mechanism
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THE TUMOUR MICROENVIRONMENT AND AI RESISTANCE

ADVANTAGES & DISADVANTAGES OF AROMATASE INHIBITORS AND:

Type of inhihitor Advantages Disadvantages
More selective Poor oral bioavailibility
Steroidal inhibitor Longer half life Androgenic effects on high doses
Less toxic Metabolism by other CYP 430 enzymes
Highly potent
. . ol PO.tEﬂ. Less selective
Non steroidal inhibitors (Good Pharmacokinetic profile
, Museuloskeletal problems
Lack of hormonal properties
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Through now third-generation aromatase inhibitors are alternative to tamoxifen but left some room for improvement. There is a need
for the appearance of fourth-generation aromatase inhibitors with unambiguous aromatase inhibition and low toxicity profiles
exclusively for addressing musculoskeletal disorders. There should be more clinical trials of in effect aromatase inhibitors to
doggedness problems like the role of aromatase inhibitors in chemoprevention and clinical response among the third-generation
agents. In future clinical studies, it is important to test ER receptor status, receptor coactivators, and ErbB-2 for superior treatment
methodology. Combination therapy of aromatase inhibitors along with agents targeting other molecular targets like COX-2 inhibitors
may influence the efficacy of aromatase inhibitors, recently some studies were planned for this purpose. Current clinical data supports
letrozole's ability to induce monofollicular ovulation it is desirable for patients with polycystic ovarian syndrome. As the medicinal
chemistry of aromatase inhibitors attaining maturity, there are new trends. Recently, Lawrence et al reported dual aromatase steroid-
sulfatase inhibitors Some of the chromone and xanthone derivatives have shown inhibitory activity on both aromatase and C17, 20
lyases Such type of molecules may provide more therapeutic assistance and manifold clinical presentation

CONCLUSION:

Aromatase inhibitors are at this time designated as first-line adjuvant endocrine therapy in the treatment of early-stage breast cancer in
postmenopausal women with ER-positive tumours. The efficacy of these medications in prolonging disease-free survival and
decreasing the risk of contralateral breast cancer has led to a considerable increase in the frequency of their use. Many of the adverse
effects associated with these medications may be more readily recognized by physicians familiar with the adverse effect profiles of
these drugs. Reducing the severity and frequency of adverse effects may improve the quality of life for patients taking Als and
prevent discontinuation of this well-documented and beneficial therapy. Undesirable longterm effects such as fractures can be
prevented with appropriate recognition and treatment The FDA approvals for the delay in tumour progression achieved by everolimus
and the CDK4 and CDK6 inhibitor palbociclib in combination with an Al promote optimism that considerable improvements in the
treatment of Al therapy-resistant ER+ breast cancer are a near-term possibility. However, there is currently no evidence to date that
these dual-targeting approaches improve overall survival or are active adjuvant treatments. Improvements in the fidelity of preclinical
models are therefore essential, and PDX models have a role in moving the endocrine resistance field beyond the restricted discovery
space afforded by the few ER+ cell lines available31. However, the value of PDX models for the study of tumour dormancy, stem
cell-like behavior, and stromal—epithelial interactions is Unclear.
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