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Abstract

PCOS, which stands for polycystic ovary syndrome, is a prevalent endocrine condition that
affects women of reproductive age. Insulin resistance (IR) often known as IR, is widely
regarded as a defining characteristic of PCOS and plays a crucial part in the development of
the condition. In this review, the goal is to investigate the association between insulin
resistance and PCOS with a particular emphasis on the processes that underlie this
association, the clinical symptoms of IR in PCOS, and the diagnostic and therapeutic options
that are currently available for controlling IR in PCOS. IR is a factor in the development of
several essential characteristics of PCOS. These characteristics include hyperandrogenism,
menstrual abnormalities, and metabolic problems. The evaluation of insulin resistance in
patients with PCOS is necessary for the early identification and management of the disorder.
Alterations in lifestyle, including but not limited to dieting and exercise, are the primary
forms of treatment available for the management of IR in PCOS. In addition, pharmaceutical
therapies such as metformin and insulin-sensitizing drugs have shown promising results in
improving metabolic and reproductive outcomes in women with PCOS. Understanding the
connection between insulin resistance and PCOS is essential for the treatment of this
relatively common endocrine condition.
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Introduction

Women of reproductive age are susceptible to the complicated endocrine condition known as
“polycystic ovarian syndrome (PCOS)” [1]. It is defined by at least two of the three criteria,
which are polycystic ovarian morphology, oligo- or anovulation, and hyperandrogenism [2].
Due to its high prevalence, which affects 6-10% of women of reproductive age [3,] PCOS is

7548
Eur. Chem. Bull. 2023, 12(Special Issue 4), 7548-7555



An understanding of the relationship between insulin resistance and polycystic ovarian syndrome
Section A -Research paper

a serious health concern. It is linked to a number of harmful health effects, such as infertility,
metabolic issues, and a higher risk of cardiovascular disease [4].

“Insulin Resistance (IR)” is characterized as a state of decreased insulin sensitivity that
impairs target tissues' ability to absorb glucose [5]. Up to 70% of women with PCOS display
IR, making it a key component of the condition [6]. The development of PCOS is
significantly influenced by IR, which also adds to the condition's major symptoms such
hyperandrogenism, irregular menstruation, and metabolic abnormalities [7]. With a focus on
the processes behind this association, clinical symptoms of IR in PCOS, and available
diagnostic and therapeutic approaches for controlling IR in PCOS, this review seek to offer
an overview of the relationship between IR and PCOS in this review.

Mechanisms underlying the relationship between IR and PCOS

The mechanisms that link IR with PCOS are intricate and still poorly understood. It is
believed that a mix of hereditary and environmental factors contribute to IR in PCOS. Studies
have revealed that type 2 diabetes mellitus and metabolic syndrome are more common in
families of women with PCQOS, raising the possibility that IR in this condition may have a
genetic component [4-5].

Hyperinsulinemia brought on by IR in PCOS promotes androgen synthesis by the ovary and
adrenal gland [6]. This hyperandrogenism, which is a defining feature of PCOS, helps
affected women develop hirsutism, acne, and male-pattern baldness. By altering the
hypothalamic-pituitary-ovarian axis, IR in PCOS also contributes to menstrual irregularities,
anovulation, and infertility [7].

We don't fully understand the precise processes through which IR causes dyslipidemia and an
elevated risk of cardiovascular disease in PCOS. Increased visceral adiposity, which is
recognized to be a risk factor for metabolic abnormalities, is related with IR in PCOS [8].
Additionally, postprandial hyperglycemia and compensatory hyperinsulinemia are caused by
IR in PCOS, which impairs the uptake of glucose in peripheral tissues like skeletal muscle

[9].

It has been suggested that a number of biological processes can account for the connection
between IR and PCOS. One hypothesised mechanism links increased androgen production to
abnormalities in insulin signaling in ovarian tissue [10]. A dysregulation of adipokines,
including adiponectin and leptin, which are involved in glucose and lipid metabolism and
may contribute to the development of IR in PCOS, is another hypothesized cause [11]. To
fully understand the mechanisms behind the connection between IR and PCOS, more study is
required.

Recent research has also emphasized the potential contribution of inflammation to the IR in
PCOS. Inflammation has been suggested to play a role in the development of IR through its
effects on insulin signaling and glucose uptake since chronic low-grade inflammation is a
characteristic of PCOS [12]. Additionally, it has been discovered that PCOS-related adipose
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tissue expresses pro-inflammatory cytokines more frequently, which could be a factor in IR
and metabolic dysfunction [13].

The risk of metabolic problems in PCOS has been reduced and insulin sensitivity has been
improved with a number of lifestyle treatments. It has been demonstrated that weight loss,
especially by dietary changes and exercise, enhances insulin sensitivity and metabolic
parameters in overweight and obese women with PCOS [14]. Additionally, some research has
indicated that specific dietary habits, like a low-glycemic index diet, may be especially
helpful for enhancing insulin sensitivity in PCOS women [15].

The management of IR in PCOS has also been suggested to use pharmaceutical therapies. It
has been demonstrated that women with PCOS who use metformin, a drug that is frequently
used to treat type 2 diabetes, had improved insulin sensitivity and decreased
hyperandrogenism [16]. Other drugs, including glucagon-like peptide-1 agonists and
thiazolidinediones, have also been researched for their potential use in treating IR in PCOS
[17].

In conclusion, there are numerous factors at play in the complex link between IR and PCOS.
IR, which causes hyperandrogenism, irregular menstruation, and metabolic dysfunction, is a
key factor in the etiology of PCOS. Although the mechanisms underlying this association are
not fully understood, they include inflammation, dysregulation of insulin signaling, and other
elements. Insulin sensitivity may be improved and the risk of metabolic problems in PCOS
may be reduced by lifestyle therapies, especially weight loss through dietary changes and
exercise. The therapy of IR in PCOS may potentially benefit from pharmaceutical
interventions like metformin. To completely comprehend the mechanisms behind the link
between IR and PCOS and to find new therapeutic targets for the treatment of this
complicated illness, more study is required [18-24].

Clinical manifestations of IR in PCOS

Menstrual abnormalities, metabolic disruptions, and hyperandrogenism are only a few of the
important characteristics of PCOS that IR influences [7]. One of the defining characteristics
of PCOS is hyperandrogenism, and IR has been found to have a key role in its emergence
[25]. Clinical hyperandrogenism symptoms such hirsutism, acne, and male-pattern baldness
are caused by elevated androgen levels [26]. Additionally, oligomenorrhea and amenorrhea
are menstrual irregularities that can develop as a result of IR [27]. Anovulation has been
linked to abnormalities in the hypothalamic-pituitary-ovarian axis, which are caused by
impaired glucose metabolism and IR [28].

Women with PCOS frequently experience metabolic abnormalities such dyslipidemia, type 2
diabetes, and cardiovascular disease, which are thought to be mostly caused by IR [29]. Low-
density lipoprotein cholesterol (LDL-C) levels are increased and high-density lipoprotein
cholesterol (HDL-C) levels are lowered in dyslipidemia, which is linked to IR. Up to 50% of
women with PCOS have impaired glucose tolerance or diabetes, and IR is a substantial risk
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factor for type 2 diabetes. Additionally, IR has been associated with a higher risk of
cardiovascular disease, which is the main cause of death in PCOS-positive women [30].

Diagnostic options for IR in PCOS

It might be difficult to diagnose IR in PCOS because it is often determined by clinical
features rather than by certain laboratory tests. However, IR in PCOS can be recognized
using a variety of diagnostic techniques.

The “homeostasis model assessment of insulin resistance (HOMA-IR)” is one of the most
frequently utilized techniques for IR diagnosis in PCOS. HOMA-IR is a straightforward
formula that gauges IR using fasting blood sugar and insulin levels. A HOMA-IR result
greater than 2.5 is seen as a sign of IR in PCOS [31].

The “oral glucose tolerance test (OGTT)” is another way for identifying IR in PCOS. The
OGTT checks blood sugar and insulin levels before and two hours after a glucose load is
administered. Indicative of IR in PCOS is an abnormal OGTT with high glucose and insulin
levels [32].

Insulin sensitivity in PCOS has recently been evaluated using imaging techniques including
“computed tomography (CT)” and “magnetic resonance imaging (MRI)”. Adipose tissue
distribution, which is closely related to IR in PCOS, can be assessed by MRI and CT [33].

The “quantitative insulin sensitivity check index (QUICKI)”, the “insulin suppression test
(IST)”, and the hyperinsulinemic euglycemic clamp are other laboratory techniques that can
be used to evaluate IR in PCOS. Although more invasive and complicated than HOMA-IR or
OGTT, these tests offer a more accurate assessment of insulin sensitivity [34].

In conclusion, a combination of clinical evaluation and laboratory investigations is needed to
diagnose IR in PCOS. While MRI, CT, QUICKI, IST, and hyperinsulinemic euglycemic
clamp are more specialized tests that can offer a more precise assessment of insulin
sensitivity, HOMA-IR and OGTT are frequently used techniques for diagnosing IR in PCOS.
Early detection and treatment of IR in PCOS-affected women are essential for lowering the
risk of T2DM and CVD development and enhancing reproductive outcomes..

Therapeutic options for managing IR in PCOS

The main therapy alternatives for treating IR in PCOS are lifestyle changes including weight
loss and exercise. In PCOS-afflicted women, losing weight has been proven to enhance
insulin sensitivity, lower androgen levels, and increase menstrual regularity [25].
Additionally, exercise increases insulin sensitivity, aids in weight loss, and enhances
cardiovascular health [26].

Metformin and insulin-sensitizing medications have demonstrated potential in improving the
metabolic and reproductive outcomes in PCOS-afflicted women [27]. The biguanide drug
metformin has been proven to improve menstrual regularity and lower testosterone levels in
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women with PCOS [28]. It also increases insulin sensitivity and glucose metabolism.
“Thiazolidinediones (TZDs)” and “glucagon-like peptide-1 receptor agonists (GLP-1 RAs)”,
which increase insulin sensitivity and have been found to enhance metabolic and reproductive
outcomes in women with PCOS [29], are examples of insulin-sensitizing medications.

Conclusion

In conclusion, IR is a key component of PCOS and is crucial to the pathophysiology of the
condition. Menstrual irregularities, metabolic disturbances, and hyperandrogenism are just a
few of the important characteristics of PCOS that IR contributes to. For an early diagnosis
and effective treatment of PCOS, the measurement of IR is crucial. The main therapy
alternatives for treating IR in PCOS are lifestyle changes including weight loss and exercise.
Pharmacological treatments including metformin and insulin-sensitizing drugs have also
demonstrated potential in enhancing the metabolic and reproductive results in PCOS-affected
women. To completely comprehend the connection between IR and PCOS, however, and to
create more potent treatments for treating IR in this population, more study is required.
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