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The Unani system of medicine recognizes phlegm as one of the four fundamental humors
responsible for preserving physiological homeostasis and maintaining tissue nourishment,
lubrication, and moisture. Under normal conditions, Normal Phlegm serves as areserve source of
nutrition and supports normal metabolic functions. However, qualitative or quantitative
alterations lead to the formation of abnormal phlegm, which classical Unani physicians regarded
as a major etiological factor inthe development of numerous acute and chronic diseases. Classical
scholars, including Hippocrates, Galen, Al-Razi, Ibn Sina, Ismail Jurjani, and Akbar Arzani,
described distinct forms of abnormal phlegm and their involvement in disorders affecting the
digestive, respiratory, cardiovascular, musculoskeletal, nervous, and endocrine systems.
Azam ], Kabir S, Ahmad U, The role ofabnormal  Emerging biomedical evidence demonstrates remarkable similarities between the Unani concept
phlegm (Ghair Tabayi Balgham) in Human  of ahnormal phlegm and pathological processes characterized by metabolic dysfunction, insulin
Diseases: A Review, Journal of Drug Delivery  resistance, chronic low-grade inflammation, oxidative stress, dyslipidemia, endothelial
and  Therapeutics.  2026;  16(7):322-332 dysfunction, and hormonal imbalance. These interconnected mechanisms are increasingly
DOI: https://doi.org/10.22270/jddt.v16i7.7915  recognized as central contributors to obesity, metabolic syndrome, type 2 diabetes mellitus,
hypothyroidism, non-alcoholic fatty liver disease, cardiovascular diseases, chronic respiratory
disorders, osteoarthritis, rheumatoid arthritis, and several neurodegenerative conditions.
Integrating classical Unani concepts with contemporary biomedical knowledge provides a
comprehensive framework for understanding disease pathogenesis and supports the
development of holistic preventive and therapeutic approaches. This review critically evaluates
the classical descriptions, classification, etiopathogenesis, clinical manifestations, and
multisystem involvement of Ghair Tabayi Balgham while highlighting recent biomedical evidence
and future research priorities. Such an integrative perspective may strengthen evidence-based
Unani medicine, facilitate interdisciplinary research, and promote the scientific validation of
traditional concepts in modern healthcare
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Balgham as a cool and moist humor that nourishes
tissues lackingdirectvascular supply, including cartilage,
ligaments, tendons, and nervous structuress.
Furthermore, Balgham serves as a reserve source for
blood formation during periods of fasting or nutritional

Introduction

Health has traditionally been viewed as a dynamic
equilibrium between the internal environment of the
body and external influences. Ancient systems of

medicine, particularly the Unani system, describe this
equilibrium through the doctrine of Akhlat (humors),
which forms the cornerstone of disease prevention,
diagnosis, and treatment?!. According to classical Unani
philosophy, the human body is governed by four
principal humors-Dam (blood), Balgham (phlegm), Safra
(vellow bile), and Sauda (black bile)-each possessing
unique qualitative characteristics and physiological
functions23 . The harmonious balance among these
humors is essential for maintaining [I'tidal-e-Mizaj
(temperamental equilibrium) and ensuring normal
bodily functions*.

Among these humors, Balgham (phlegm) occupies a
distinctive position because of its vital role in
maintaining tissue hydration, lubrication, flexibility, and
nutritional reserve. Classical scholars described normal
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deficiency?!.

The physiological importance of Balgham extends
beyond simple lubrication. Classical Unani physicians
believed that it contributes to the maintenance of joint
mobility, protects delicate organs from friction,
preserves tissue softness, and supports metabolic
homeostasist. Ibn Sina emphasized that the
transformation of Balgham into blood occurs whenever
the body requires additional nourishment,
demonstrating its role as a metabolic reserve rather than
an inert body fluid”.

However, disturbances in the quantity or quality of
Balgham lead to the formation of Ghair Tabayi Balgham
(abnormal phlegm), a pathological humor characterized
by altered consistency, composition, and biological
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behavior!l. According to Unani scholars, abnormal
phlegm results from impaired digestion (Su'-e-Hazm),
defective hepatic metabolism, weakened innate heat
(Hararat-e-Ghariziyah), sedentary lifestyle, excessive
consumption of cold and moist foods, environmental
influences, aging, and various constitutional factorss.

Classical Unani literature describes several varieties of
abnormal phlegm, each possessing distinct physical
properties and pathogenic potential. These include
Balgham Murr, Balgham Hamiz, Balgham Maleh, and
Balgham Afis, which differ according to alterations in
taste, consistency, and associated pathological processes
9. These abnormal humors are believed to accumulate
within tissues and organs, disturb physiological
functions, obstruct channels (Sudad), weaken innate
heat, and predispose individuals to chronic diseases
affecting multiple body systems!.

Although the humoral theory originated more than two
millennia ago, many of its fundamental concepts have
gained renewed scientific interest through advances in
systems biology, immunology, endocrinology, and
metabolic medicine2. The pathological features
attributed to Ghair Tabayi Balgham-including excessive
moisture, sluggish metabolism, tissue infiltration,
impaired digestion, and accumulation of abnormal
substances-bear remarkable resemblance  to
contemporary mechanisms such as chronic low-grade
inflammation, adipose tissue dysfunction, insulin
resistance, oxidative stress, dyslipidemia, endocrine
imbalance, extracellular matrix remodeling, and
metabolic syndrome!®. Recent biomedical studies
demonstrate that these interconnected mechanisms
contribute significantly to obesity, type 2 diabetes
mellitus, non-alcoholic  fatty  liver  disease,
hypothyroidism, cardiovascular diseases, osteoarthritis,
respiratory disorders, and neurodegenerative diseases!1.

Obesity, for example, is now recognized as a chronic
inflammatory disease characterized by excessive adipose
tissue accumulation, altered lipid metabolism, increased
production of pro-inflammatory cytokines, oxidative
stress, and insulin resistance!2. These pathological
characteristics closely parallel the classical Unani
description of excessive Balghami temperament, in
which diminished metabolic heat and excessive coldness
and moisture promote abnormal tissue deposition and
impaired physiological function. Similar conceptual
correlations can be observed in dyslipidemia, where
abnormal lipid accumulation and impaired lipid
transport resemble the Unani concept of altered humor
composition13.

Hypothyroidism also demonstrates several features
traditionally attributed to abnormal Balgham, including
reduced metabolic activity, fatigue, weight gain, cold
intolerance, constipation, cognitive slowing, dry skin,
and fluid retention. The reduction in basal metabolic
rate observed in hypothyroidism closely resembles the
Unani concept of diminished Hararat-e-Ghariziyah,
leading to incomplete digestion and excessive formation
of pathological phlegm?s.
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Likewise, type 2 diabetes mellitus, metabolic syndrome,
and non-alcoholic fatty liver disease share common
pathological pathways involving insulin resistance,
chronic inflammation, hepatic lipid accumulation,
mitochondrial dysfunction, and oxidative stress. These
mechanisms may be interpreted within the Unani
framework as manifestations of persistent Balghami
predominanceresulting from defective digestion, hepatic
dysfunction, and impaired humoral transformation .

Respiratory diseases also illustrate the enduring
relevance of the Balgham concept. Classical physicians
associated abnormal phlegm with excessive mucus
production, airway obstruction, chronic cough, bronchial
inflammation, and breathing difficulties. Modern
respiratory medicine similarly recognizes mucus
hypersecretion, chronic inflammation, and immune
dysregulation as central features of chronic bronchitis,
asthma, and chronic obstructive pulmonary disease!”

Growing scientific interest in traditional medicine has
encouraged researchers to re-evaluate ancient medical
theories using contemporary biomedical methodologies.
Rather than considering humoral concepts as merely
historical constructs, many investigators now view them
as holistic physiological models that may provide
valuableinsightsinto complex chronic diseasesinvolving
multiple interacting metabolic, inflammatory, endocrine,
and immunological pathways?8,

The integration of classical Unani wisdom with evidence-
based biomedical research has important implications
for preventive medicine, personalized healthcare, and
integrative therapeutic strategies. Understanding Ghair
Tabayi Balgham through both traditional and
contemporary perspectives may facilitate improved
disease  prevention, early diagnosis, lifestyle
modification, dietary interventions, and development of
novel evidence-based Unani therapeutics1920,

Therefore, the present review aims to comprehensively
examine the concept of Ghair Tabayi Balgham (abnormal
phlegm) in light of classical Unani literature and
contemporary biomedical evidence. Particular emphasis
is placed on its etiopathogenesis, classification, disease
associations, and potential role in the development of
metabolic, endocrine, cardiovascular, respiratory,
musculoskeletal, neurological, and gastrointestinal
disorders. By bridging ancient humoral theory with
modern scientific understanding, this review seeks to
provide an updated framework for future research and
evidence-based integration of Unani medicine into
contemporary healthcare.

Pathogenesis of Ghair Tabayi Balgham and Its
Correlation with modern biomedical
mechanisms

The pathogenesis of Ghair Tabayi Balgham (abnormal
phlegm) represents one of the fundamental concepts of
disease development in the Unani system of medicinel.
Classical Unani scholars considered health to depend
upon the harmonious production, transformation, and
distribution of the four humors (Akhlat). Any disturbance
in digestive efficiency, humoral maturation, or
temperament (Mizaj) results in the formation of
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abnormal humors capable of producing disease?. Among
these, Ghair Tabayi Balgham is regarded as one of the
most important pathogenic factors responsible for
numerous chronic disorders, particularly those
associated with metabolic dysfunction, obesity,
endocrine abnormalities, respiratory illnesses, and
degenerative diseases3.

Although described more than a millennium ago, many
mechanisms underlying Ghair Tabayi Balgham
demonstrate remarkable similarities with contemporary
concepts of chronic low-grade inflammation, metabolic
syndrome, oxidative stress, endocrine dysfunction,
immune dysregulation, and impaired cellular
metabolism3. Understanding these parallels provides an
opportunity to integrate traditional Unani principles
with modern biomedical science.

Formation of Ghair Tabayi Balgham according
to Unani Medicine

According to Unani philosophy, food undergoes a
sequential process of digestion (Hazm) at four levels:
gastric digestion (Hazm-e-Ma'idi), hepatic digestion
(Hazm-e-Kabidi), vascular digestion (Hazm-e-'Urooqi),
and tissue digestion (Hazm-e-Aza). Each stage
transforms nutrients into increasingly refined forms
until they become suitable for tissue nourishment>.

This complex metabolic process depends upon adequate
Hararat-e-Ghariziyah (innate heat), proper digestive
strength (Quwwat-e-Hazima), normal hepatic function,
and balanced temperament3. When any component of
this system becomes impaired, digestion remains
incomplete, resulting in the production of immature or
abnormal humors instead of healthy blood and tissues.

Classical physicians described several factors
responsible for the formation of Ghair Tabayi Balgham,
including?s:

Classical Unani physicians described several etiological
factors responsible for the formation of Ghair Tabayi
Balgham (abnormal phlegm)!. Foremost among these is
Su'-e-Hazm (weak digestive power), which results in
incomplete digestion and the production of improperly
processed humors. Impaired hepatic metabolism further
disrupts the maturation and refinement ofhumors, while
diminished Hararat-e-Ghariziyah (innate heat) reduces
the body's capacity to transform nutrients into healthy
humoral constituents2. Dietary habits also play a
significant role, particularly the excessive consumption
of cold, moist, fatty, heavy, and difficult-to-digest foods,
which promote excessive phlegm production3. Lifestyle-
related factors, including physical inactivity, a sedentary
routine, and excessive daytime sleep, contribute to
sluggish metabolism and the accumulation of abnormal
humorss. Classical scholars also recognized the influence
of psychological stress, advancing age, and the
constitutional predominance of a Balghami (phlegmatic)
temperament, all of which predispose individuals to
excessive phlegm formationé. In addition, prolonged
exposure to cold and humid environmental conditions
was believed to aggravate phlegmatic disorders by
enhancing the cold and moist qualities of the body?.
Collectively, these factors impair normal humoral
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maturation and metabolism, resulting in the
accumulation of thick, viscous, and poorly metabolized
phlegmé. Over time, this abnormal phlegm infiltrates
different organs and tissues, obstructs physiological
functions, disturbs normal homeostasis, and contributes
to the development of a wide range of acute and chronic
diseases’.

Weak Innate Heat and reduced metabolic
activity

One of the most important concepts in Unani
pathogenesis is Hararat-e-Ghariziyah, the innate
biological heat responsible for digestion, metabolism,
tissue nutrition, and maintenance of life5. Classical
scholars believed that every metabolic transformation
depends upon adequate Hararat. Reduction of innate
heat slows digestion, promotes incomplete metabolism,
and favors excessive production of Balghamz.

Modern biomedical science recognizes a
remarkably similar phenomenon and reduced
metabolic activity is characteristic of several
disorders including:

Contemporary  biomedical science recognizes
pathological mechanisms that closely parallel the Unani
concept of diminished Hararat-e-Ghariziyah (innate
heat) and the subsequent formation of Ghair Tabayi
Balgham (abnormal phlegm)'2. Reduced metabolic
activity is a hallmark of several chronic conditions,
including hypothyroidism, obesity, metabolic syndrome,
aging, sarcopenia, and chronic inflammatory disorders.
In these conditions, mitochondrial function is
compromised, leading to decreased cellular energy
production, reduced adenosine triphosphate (ATP)
synthesis, diminished basal metabolic rate, impaired
lipid oxidation, and defective glucose utilization?!. As
metabolic efficiency declines, excess nutrients are
preferentially stored rather than oxidized for energy,
resulting in increased adiposity, dyslipidemia, insulin
resistance, and ectopic lipid deposition in organs such as
the liver, skeletal muscle, and pancreas?z. Persistent
metabolic dysfunction is further aggravated by oxidative
stress, chronic low-grade inflammation, hormonal
imbalance, and impaired cellular signaling, all of which
contribute to  disease  progression?3.  These
interconnected metabolic disturbances exhibit striking
conceptual similarities to the Unani description of
weakened innate heat, which fails to adequately digest,
transform, and mature humoral substances, leading to
the accumulation of thick, viscous, and poorly
metabolized pathological phlegmé Thus, modern
biomedical evidence provides a plausible scientific
framework that supports the traditional Unani
understanding of abnormal phlegm as a manifestation of
impaired metabolic homeostasis and an important
contributor to the pathogenesis of several chronic
metabolic diseases”.

Chronic Low-Grade Inflammation

Chronic low-grade inflammation is now recognized as a
fundamental pathological mechanism underlying the
development and progression of numerous non-
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communicable diseases, including obesity, type 2
diabetes mellitus, cardiovascular disease, non-alcoholic
fatty liver disease, osteoarthritis, and metabolic
syndrome?4, Unlike acute inflammation, which is a rapid
and self-limiting protective response to injury or
infection, chronic low-grade inflammation persists for
prolonged periods and is characterized by continuous
activation of the innate immune system and sustained
production of pro-inflammatory mediators2s. Major
inflammatory biomarkers involved in this process
include tumor necrosis factor-alpha (TNF-q),
interleukin-6 (IL-6), interleukin-1p (IL-1f), C-reactive
protein (CRP), and monocyte chemoattractant protein-1
(MCP-1)2¢. These inflammatory cytokines disrupt insulin
signaling pathways, impair endothelial function, alter
lipid metabolism, promote oxidative stress, and
dysregulate immune responses, thereby contributing to
progressive tissue damage and metabolic dysfunction.
Persistent inflammation also accelerates adipose tissue
dysfunction, endothelial injury, fibrosis, and organ
degeneration, ultimately increasing the risk of multiple
chronic disorders?’.

Although classical Unani scholars did not possess
knowledge of cytokines or molecular inflammatory
pathways, they consistently described Ghair Tabayi
Balgham (abnormal phlegm) as a pathological humor
that accumulates within tissues, obstructs physiological
channels (Sudad), weakens the functional integrity of
organs, and gradually initiates chronic disease
processes!s. According to classical Unani literature,
prolonged retention of abnormal phlegm disturbs
humoral equilibrium, impairs tissue nutrition, and
predisposes individuals to progressive systemic
disorders2. This traditional concept closely parallels the
contemporary understanding of chronic low-grade
inflammation, in which persistent inflammatory
mediators gradually damage tissues, impair metabolic
homeostasis, and promote the onset and progression of
chronic diseases3. Therefore, the Unani concept of
abnormal phlegm may be interpreted as an early holistic
description of the chronic inflammatory and metabolic
disturbances that are now well established in modern
biomedical science*.

Oxidative Stress

Oxidative stress is a fundamental pathological process
that arises when the generation of reactive oxygen
species (ROS) exceeds the capacity of endogenous
antioxidant defense systems to neutralize them. Under
physiological conditions, ROS are produced in controlled
amounts and play essential roles in cellular signaling
immune defense, and metabolic regulation28. However,
excessive ROS production or diminished antioxidant
activity results in oxidative damage to cellular
components, including lipid peroxidation, DNA damage,
protein oxidation, endothelial dysfunction,
mitochondrial injury, and accelerated cellular aging?°.
Persistent oxidative stress disrupts normal cellular
homeostasis, impairs mitochondrial energy production,
promotes chronic inflammation, and contributes to
apoptosis and tissue degeneration3®. Consequently,
oxidative stress has emerged as a key pathogenic
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mechanism in numerous chronic diseases, including
obesity, type 2 diabetes mellitus, cardiovascular disease,
hypothyroidism, non-alcoholic fatty liver disease,
rheumatoid arthritis, and neurodegenerative disorders
such as Alzheimer's disease!¢.

From the Unani perspective, oxidative stress can be
conceptually correlated with the deterioration of normal
humoral quality resulting from defective digestion,
impaired metabolism, and the accumulation of harmful
metabolic waste products (Fuzlat)!. Classical Unani
scholars emphasized that efficient humoral maturation
depends upon the proper functioning of digestive organs,
adequate Hararat-e-Ghariziyah (innate heat), and
effective elimination of waste materials2. When these
physiological processes become impaired, waste
products accumulate within the body, altering the
qualitative characteristics of the humors and gradually
transforming Tabayi Balgham (physiological phlegm)
into Ghair Tabayi Balgham (abnormal phlegm)3. This
pathological phlegm loses its protective functions and
acquires disease-producing properties, eventually
disrupting tissue nutrition, obstructing physiological
pathways (Sudad), and impairing organ function*. Thus,
the Unani concept of abnormal phlegm provides a
holistic interpretation that closely parallels the modern
understanding of oxidative stress as a consequence of
defective metabolism, accumulation of toxic by -products,
and progressive cellular injury underlying a wide range
of chronic metabolic and inflammatory disorderss.

Insulin Resistance

Insulin resistance is widely recognized as the central
pathogenic mechanism underlying metabolic syndrome
and plays a pivotal role in the development of several
cardiometabolic disorders3!. Under normal physiological
conditions, insulin facilitates cellular glucose uptake,
promotes glycogen synthesis in the liver and skeletal
muscles, enhances protein synthesis, suppresses
lipolysis, and regulates lipid metabolism, thereby
maintaining energy homeostasis. However, when
peripheral tissues such as skeletal muscle, adipose tissue,
and the liver become less responsive to insulin, these
metabolic processes are significantly impaired32.

As insulin sensitivity declines, glucose uptake by
peripheral tissues decreases, resulting in persistent
hyperglycemia and compensatory hyperinsulinemia®.
Simultaneously, insulin fails to adequately suppress
lipolysis in adipose tissue, leading to increased release of
free fatty acids into the circulation. Elevated free fatty
acids promote hepatic triglyceride synthesis, contribute
to ectopic fat deposition, and accelerate the development
of hepatic steatosis?9. Progressive accumulation of
visceral adipose tissue further exacerbates insulin
resistance through the secretion of pro-inflammatory
cytokines, adipokine imbalance, and chronic low-grade
inflammation3°, Collectively, these metabolic
abnormalities culminate in the development of type 2
diabetes mellitus, non-alcoholic fatty liver disease
(NAFLD), dyslipidemia, hypertension, and other
components of metabolic syndrome?e.
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Interestingly, classical Unani physicians described a
comparable clinical syndrome associated with the
predominance of Ghair Tabayi Balgham (abnormal
phlegm)5. According to Unani principles, excessive
accumulation of abnormal phlegm impairs normal
metabolic functions and results in obesity (Saman-e-
Mufrit), lethargy, excessive sleep, reduced physical
activity, sluggish digestion, increased body fat, and
accumulation of thick, viscous humors within the body 33.
These pathological changes gradually weaken organ
function and predispose individuals to chronic metabolic
disorders. Although Unani medicine explains these
alterations through humoral imbalance rather than
molecular mechanisms, the clinical manifestations
closely resemble the metabolic consequences of insulin
resistance recognized in contemporary biomedical
sciences.

Thus, despite differencesin conceptual frameworks, both
modern medicine and Unani medicine acknowledge that
disturbances in metabolic regulation initiate a
progressive cascade of physiological dysfunction,
ultimately leadingto obesity, diabetes, fatty liver disease,
dyslipidemia, and cardiovascular complications®. This
remarkable convergence supports the relevance of
traditional Unani concepts in understanding chronic
metabolic diseases from an integrative perspectivel.

Dyslipidemia and Lipid Accumulation

Abnormal lipid metabolism is one of the most important
biomedical correlates of Ghair Tabayi Balgham described
in Unani medicine!¢. Dyslipidemia, a hallmark of
metabolic syndrome, is characterized by qualitative and
quantitative abnormalities in circulating lipoproteins
that significantly increase the risk of cardiovascular and
metabolic diseases. The typical lipid profile includes
elevated low-density lipoprotein (LDL) cholesterol,
increased serum triglycerides, reduced high-density
lipoprotein (HDL) cholesterol, and increased
concentrations of very-low-density lipoproteins (VLDL).
These alterations promote excessive lipid deposition in
blood vessels and peripheral tissues, contributing to
progressive organ dysfunction 34.

Insulin resistance playsacentral rolein the pathogenesis
of dyslipidemia by increasinglipolysisin adipose tissue
and enhancing the release of free fatty acids into the
circulation3l. Theliver convertsthese free fatty acidsinto
triglycerides and packages them into VLDL particles,
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resulting in hypertriglyceridemia. Simultaneously,
impaired lipid clearance and alterations in lipoprotein
metabolism increase circulating LDL cholesterol while
reducing the cardioprotective HDL fraction. This
combination of elevated atherogenic lipoproteins and
diminished HDL substantially increases cardiovascular
risk3s.

Persistent dyslipidemia accelerates the development of
atherosclerosis, a chronic inflammatory condition
characterized by lipid accumulation within the arterial
wall. Oxidized LDL cholesterol triggers endothelial
dysfunction, inflammatory cell infiltration, and foam cell
formation, ultimately leading to the formation of
atherosclerotic plaques?¢. Progressive plaque growth
narrows arterial lumens and reduces blood flow,
predisposing individuals to coronary artery disease,
ischemic stroke, and other cardiovascular complications.
In addition, excessive hepatic triglyceride accumulation
contributes to the development of non-alcoholic fatty
liver disease (NAFLD), which is now recognized as the
hepatic manifestation of metabolic syndromes3s.

The Unani concept of Ghair Tabayi Balgham closely
parallels these pathological changes. Classical Unani
scholars described abnormal phlegm as a thick, cold, and
viscous humor that accumulates within tissuesand blood
vessels, impairing normal circulation and organ
function®. They associated excessive Balgham with
obesity (Saman-e-Mufrit), sluggish metabolism, poor
digestion, excessive body fat, lethargy, and progressive
obstruction of physiological channels (Sudda). Although
these descriptions are based on humoral theory rather
than molecular pathology, they remarkably resemble the
modern understanding of lipid accumulation, impaired
fat metabolism, and chronic metabolic disease34.

Therefore, the pathological features of dyslipidemia and
ectopic lipid deposition provide one of the strongest
contemporary biomedical analogies for Ghair Tabayi
Balgham®. Both Unani medicine and modern biomedical
science recognize that abnormal accumulation of lipid-
rich or viscous metabolic substances initiates a cascade
of metabolic dysfunction, ultimately leading to obesity,
fatty liver disease, atherosclerosis, cardiovascular
disease, and other chronic metabolic disorders. This
convergence strengthens the scientific relevance of the
Unani concept within an integrative framework of
metabolic health?2s.

The relationship between classical Unani concepts and contemporary biomedical mechanisms can be

summarized as follows:

Unani Concept

Modern Biomedical Correlation5-6

Weak Hararat-e-Ghariziyah

Reduced metabolic rate and mitochondrial dysfunction

Su'-e-Hazm

Digestive dysfunction and gut dysbiosis

Fasad-e-Akhlat

Metabolic derangement

Ghair Tabayi Balgham

Chronic low-grade inflammation and metabolic dysfunction

Sudad Vascular, hepatic, and airway obstruction

Fuzlat accumulation

Toxic metabolites and oxidative stress

Balghami Mizaj

Obesity, insulin resistance, endocrine dysfunction

Quwwat-e-Mudabbira weakness

Immune dysregulation and impaired homeostasis
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Obesity (Siman Mufrit) and the role of Ghair Tabayi
Balgham

Obesity (Siman Mufrit) is a chronic multifactorial
metabolic disorder characterized by excessive
accumulation of body fat that adversely affects health
and increases the risk of numerous non-communicable
diseases, including type 2 diabetes mellitus,
dyslipidemia, hypertension, cardiovascular disease, non-
alcoholic fatty liver disease (NAFLD), and certain
cancers>34. According to the World Health Organization,
obesity has become a global public health challenge, with
its prevalence increasing steadily due to unhealthy
dietary habits, physical inactivity, urbanization, and
genetic susceptibility36. In contemporary medicine,
obesity is recognized as a state of chronic low-grade
inflammation associated with insulin resistance, adipose
tissue dysfunction, oxidative stress, and endocrine
imbalance®. These pathological changes disrupt normal
energy homeostasis and contribute to metabolic
syndrome and related complications.®

In Unani medicine, obesity is described as Siman Mufrit,
a condition resulting from excessive accumulation of fat
and predominance of the Balghami Mizaj (phlegmatic
temperament)3?. Classical Unani scholars, including
Hippocrates, Galen, Al-Razi, Ibn Sina, and Akbar Arzani,
attributed obesity to excessive production and
accumulation of Ghair Tabayi Balgham (abnormal
phlegm) caused by weakened digestive power (Su'-e-
Hazm), diminished innate heat (Hararat-e-Ghariziyah),
excessive intake of cold and moist foods, lack of physical
activity, prolonged sleep, and sedentary habitss. They
proposed that impaired digestion leads to incomplete
transformation of food into healthy humors, resulting in
the formation of abnormal, viscous phlegm that
accumulates within tissues and promotes excessive fat
deposition 12,

The Unani concept of Ghair Tabayi Balgham closely
parallels several mechanisms described in modern
biomedical researchs. Reduced innate heat resembles a
decreased basal metabolic rate and mitochondrial
dysfunction, while defective digestion corresponds to
impaired nutrient metabolism and altered gut
microbiota. Furthermore, the accumulation of abnormal
phlegm reflects excessive lipid storage, adipocyte
hypertrophy, and chronic inflammation observed in
obesity3+. Adipose tissue in obese individuals functions
as anactiveendocrine organ, secreting pro-inflammatory
cytokines such as tumor necrosis factor-alpha (TNF-a),
interleukin-6 (IL-6), and leptin, while reducing the
production of the anti-inflammatory adipokine
adiponectin. These alterations contribute to insulin
resistance, endothelial dysfunction, oxidative stress, and
progressive metabolic impairment38.

Clinically, obesity associated with Ghair Tabayi Balgham
manifests as increased body weight, excessive sleep,
lethargy, reduced physical activity, poor digestion, cold
intolerance, breathlessness on exertion, and generalized
weakness!. These features closely resemble the
manifestations of Balghami predominance described in
classical Unani texts2. The striking similarities between
the traditional concept of abnormal phlegm and
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contemporary understanding of obesity suggest that
Ghair Tabayi Balgham may represent a holistic
description of the metabolic, inflammatory, and
endocrine disturbances underlying obesity3. Therefore,
integrating Unani principles of dietary regulation (llaj bil
Ghiza), lifestyle modification, regimenal therapy (/laj bil
Tadbeer), and pharmacotherapy (Ilaj bil Dawa) with
modern evidence-based interventions may provide a
comprehensive strategy for preventing and managing
obesity and its associated metabolic disorders*.

Hypothyroidism and the role of Ghair Tabayi
Balgham

Hypothyroidism is one of the most common endocrine
disorders, characterized by inadequate production of
thyroid hormones, resultingin ageneralized reduction in
metabolic activity®39. The condition may be primary,
secondary, or subclinical and is associated with
autoimmune thyroid disease, iodine deficiency, thyroid
surgery, radiation exposure, congenital abnormalities,
and certain medications. Thyroid hormones regulate
basal metabolic rate, thermogenesis, lipid metabolism,
carbohydrate metabolism, protein synthesis, and
cardiovascular function404l. Deficiency of these
hormones leads to fatigue, weight gain, cold intolerance,
constipation, dry skin, bradycardia, cognitive
impairment, depression, menstrual irregularities,
infertility, and dyslipidemia. If left untreated,
hypothyroidism increases the risk of metabolic
syndrome, cardiovascular disease, and reduced quality of
life42.

Although hypothyroidism is not described as a distinct
disease entity in classical Unani literature, many of its
clinical manifestations closely resemble conditions
associated with Ghalba-e-Balgham (predominance of
phlegm) and Ghair Tabayi Balgham (abnormal
phlegm)39. According to Unani scholars, including Ibn
Sina, Al-Razi, and Akbar Arzani, diminished Hararat-e-
Ghariziyah (innate heat) weakens digestive and
metabolic  functions, resulting in incomplete
transformation of food into healthy humors.
Consequently, excessive and abnormal Balgham
accumulates within the body, producing a cold and moist
temperament (Barid Ratab Mizaj)!. This pathological
state manifests clinically as lethargy, sluggishness,
excessive sleep, obesity, cold intolerance, poor appetite,
constipation, edema, reduced physical activity, and
mental dullness, features that closely parallel the clinical
presentation of hypothyroidism*.

From a biomedical perspective, hypothyroidism is
characterized by reduced basal metabolic rate and
impaired mitochondrial oxidative metabolism, leading to
decreased energy production and increased
accumulation of body fat 4142, The reduction in thyroid
hormone activity also alters lipid metabolism, causing
elevated serum cholesterol, low-density lipoprotein
(LDL), and triglyceride levels while promoting oxidative
stress and endothelial dysfunction. Chronic low-grade
inflammation, increased circulating inflammatory
cytokines, and insulin resistance further contribute to
metabolic disturbances in hypothyroid patients*3. These
mechanisms are conceptually similar to the Unani
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description of weakened innate heat leading to defective
metabolism and accumulation of abnormal phlegm
throughout the body*.

The role of Ghair Tabayi Balgham in hypothyroidism may
therefore be interpreted as a systemic metabolic
dysfunction characterized by impaired digestion,
reduced tissue metabolism, excessive moisture, and
accumulation of pathological humors#41. Classical Unani
physicians believed that this abnormal phlegm obstructs
normal physiological processes (Sudad), weakens organ
function, and predisposes individuals to chronic
diseases. Similarly, modern endocrinology recognizes
that prolonged thyroid hormone deficiency disrupts
carbohydrate, lipid, and protein metabolism, increasing
the risk of obesity, dyslipidemia, non-alcoholic fatty liver
disease, cardiovascular disease, and metabolic
syndrome. The close correlation between these concepts
highlights the relevance of traditional humoral theory in
explaining complex endocrine disorders#2.

Management of hypothyroidism from an integrative
perspective should focus on correcting the underlying
metabolic imbalance through dietary modification (/laj
bil Ghiza), regular physical activity, improvement of
digestive function, and appropriate pharmacological
therapy#3%. In Unani medicine, therapies aimed at
reducing excessive Balgham, strengthening Hararat-e-
Ghariziyah, and restoring humoral balance may
complement conventional thyroid hormone
replacement, although robust clinical studies are needed
to establish their efficacy and safety#4!42. Thus, the Unani
concept of Ghair Tabayi Balgham provides a holistic
framework that closely aligns with contemporary
understanding of the metabolic and inflammatory
mechanisms involved in hypothyroidism, offering
opportunities for integrative approaches to prevention
and management#344,

Non-Alcoholic Fatty Liver Disease (NAFLD) and the
role of Ghair Tabayi Balgham:

Non-alcoholic fatty liver disease (NAFLD) is one of the
most prevalent chronic liver disorders worldwide and is
characterized by excessive accumulation of triglycerides
in hepatocytes in the absence of significant alcohol
consumption?s. The disease encompasses a spectrum
ranging from simple hepatic steatosis to non-alcoholic
steatohepatitis (NASH), fibrosis, cirrhosis, and
hepatocellular carcinoma. NAFLD is strongly associated
with obesity, insulin resistance, type 2 diabetes mellitus,
dyslipidemia, and metabolic syndrome, making it the
hepatic manifestation of systemic metabolic dysfunction.
The pathogenesis of NAFLD is complex and involves
insulin resistance, altered lipid metabolism, oxidative
stress, mitochondrial dysfunction, chronic low-grade
inflammation, gut microbiota dysbiosis, and genetic
susceptibility!. These factors promote excessive hepatic
lipid accumulation, inflammatory cytokine release, and
progressive liver injury+.

Although NAFLD is not explicitly described in classical
Unani literature, its clinical features and underlying
mechanisms closely resemble the pathological effects of
Ghair Tabayi Balgham (abnormal phlegm)5. According to
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Unani scholars, the liver (Kabid) is the principal organ
responsible for the formation and maturation of the four
humors (Akhlat)¢. Proper hepatic function depends on
adequate Hararat-e-Ghariziyah (innate heat) and
efficient digestive processes. Weakness of hepatic
metabolism, impaired digestion (Su'-e-Hazm), excessive
consumption of cold and moist foods, sedentary lifestyle,
and predominance of Balghami Mizaj (phlegmatic
temperament) result in the production of abnormal
phlegm. This pathological humor accumulates within the
liver and other tissues, leading to impaired organ
function and chronic disease?e.

The Unani concept of Ghair Tabayi Balgham
demonstrates remarkable similarity to the modern
pathophysiology of NAFLD. Reduced innate heat
corresponds to diminished hepatic metabolic activity
and mitochondrial dysfunction, while defective humoral
transformation resembles impaired lipid oxidation and
excessive triglyceride synthesis*. Similarly, the
accumulation of abnormal phlegm parallels hepatic
steatosis, in which excessive fat deposition disrupts
normal liver architecture and function. Modern studies
have shown that adipose tissue-derived inflammatory
cytokines, includingtumor necrosis factor-alpha (TNF-«)
and interleukin-6 (IL-6), together with oxidative stress
and insulin resistance, contribute to hepatocellular
injury and progression from simple steatosis to
steatohepatitis and fibrosis646. These mechanisms are
conceptually consistent with the Unani description of
pathological humors causing tissue damage, obstruction
(Sudad), and gradual deterioration of organ function>.

Clinically, patients with NAFLD commonly present with
obesity, central adiposity, fatigue, dyspepsia, abdominal
discomfort, elevated liver enzymes, dyslipidemia, and
impaired glucose metabolism, features frequently
associated with Balghami predominance in Unani
medicine*. From an integrative perspective,
management should emphasize weight reduction,
dietary modification, regular physical activity, and
improvement of hepatic metabolism through lifestyle
interventions. Unani therapeutic principles aimed at
reducingexcessive Balgham, strengthening digestive and
hepatic functions, and restoring humoral balance may
complement contemporary evidence-based
management of NAFLD#5. Therefore, the concept of Ghair
Tabayi Balgham provides a holistic framework that
closely aligns with modern understanding of NAFLD as a
metabolic and inflammatory liver disease and highlights
the potential for integrative strategies in its prevention
and treatment546,

Polycystic Ovary Syndrome (PCOS) and the role of
Ghair Tabayi Balgham

Polycystic ovary syndrome (PCOS) is the most common
endocrine and metabolic disorder affecting women of
reproductive age, with a global prevalence ranging from
6% to 20%, depending on the diagnostic criteria used*’.
It is characterized by hyperandrogenism, chronic
anovulation, menstrual irregularities, polycystic ovarian
morphology, infertility, obesity, insulin resistance, and
metabolic dysfunction. In addition to reproductive
complications, women with PCOS have an increased risk
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of type 2 diabetes mellitus, dyslipidemia, metabolic
syndrome, cardiovascular disease, and non-alcoholic
fatty liver disease (NAFLD)*8. The pathogenesis of PCOS
is multifactorial, involving genetic predisposition, insulin
resistance, chronic low-grade inflammation, oxidative
stress, endocrine dysregulation, and altered adipokine
secretion. These interconnected mechanisms contribute
to ovarian dysfunction, impaired follicular maturation,
and excessive androgen productions.

Although PCOS is not described as a distinct clinical
entity in classical Unani literature, many of its
manifestations closely resemble disorders attributed to
Ghalba-e-Balgham (predominance of phlegm) and Ghair
Tabayi Balgham (abnormal phlegm)%°. According to
Unani scholars, the reproductive system depends on
balanced humoral composition, adequate Hararat-e-
Ghariziyah (innate heat), and normal hepatic metabolism
for the production of healthy blood and reproductive
fluids*. Weak digestive power (Su'-e-Hazm), excessive
intake of cold and moist foods, sedentary lifestyle,
obesity, and predominance of Balghami Mizajlead to the
formation of abnormal phlegm, which accumulates
within the body and interferes with normal ovarian and
uterine functions®. This pathological state is associated
with obesity, menstrual disturbances, infertility,
excessive vaginal discharge, lethargy, and reduced
reproductive capacity, clinical features that closely
parallel those observed in women with PCOS*8.

From a biomedical perspective, insulin resistance plays a
pivotal role in the pathogenesis of PCOS by increasing
circulating insulin levels, which stimulate ovarian
androgen production and suppress hepatic synthesis of
sex hormone-binding globulin (SHBG)4°. The resulting
hyperandrogenism disrupts follicular development and
ovulation, leading to menstrual irregularities and
infertility. Furthermore, chronic inflammation, oxidative
stress, mitochondrial dysfunction, and adipose tissue-
derived cytokines such as tumor necrosis factor-alpha
(TNF-a) and interleukin-6 (IL-6) exacerbate endocrine
and metabolic abnormalities 50. These mechanisms
closely resemble the Unani concept of diminished innate
heat, impaired metabolism, and accumulation of Ghair
Tabayi Balgham, which weakens physiological functions
and promotes chronic diseasel.

Clinically, women with PCOS frequently present with
obesity, central adiposity, irregular menstruation,
anovulation, infertility, acne, hirsutism, fatigue, insulin
resistance, and dyslipidemia. Many of these features are
consistent with the characteristics of Balghami
predominance described in classical Unani texts8. From
an integrative perspective, management should focus on
weight reduction, dietary regulation, regular physical
activity, improvement of digestive and hepatic function,
and restoration of humoral balance. Lifestyle
modification remains the cornerstone of therapy, while
evidence-based pharmacological treatment may be
complemented by appropriate Unani interventions
aimed at reducing excessive Balgham and strengthening
metabolic function*®. Thus, the concept of Ghair Tabayi
Balgham provides a holistic explanation for the
metabolic, endocrine, and reproductive disturbances
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observed in PCOS and supports the integration of
traditional Unani principles with contemporary
biomedical approaches for comprehensive disease
management.4?

Osteoarthritis and the role of Ghair Tabayi Balgham

Osteoarthritis (OA) is the most common degenerative
joint disorder and a leading cause of pain, disability, and
reduced quality of life among older adults. It is
characterized by progressive degeneration of articular
cartilage, subchondral bone remodeling, synovial
inflammation, osteophyte formation, and loss of joint
function>2. The prevalence of osteoarthritis increases
with advancing age, obesity, joint injury, genetic
predisposition, and mechanical stress. Although
traditionally considered awear-and-tear disease, current
evidence indicates that osteoarthritis is a complex
disorder involving chronic low-grade inflammation,
oxidative stress, metabolic dysfunction, and altered
cartilage homeostasis®3. Pro-inflammatory cytokines,
including tumor necrosis factor-alpha (TNF-a),
interleukin-1f (IL-1f), and interleukin-6 (IL-6),
stimulate the production of matrix metalloproteinases
(MMPs), leading to degradation of extracellular matrix
components such as collagen and proteoglycans,
ultimately resulting in cartilage destruction and joint
dysfunctions4.

In Unani medicine, osteoarthritis is comparable to
conditions such as Waja‘Al-Mafasil, Tahajjur Al-Mafasil,
and Taqashshuf Al-Mafasil, in which the predominance of
Ghair Tabayi Balgham (abnormal phlegm) is considered
a major pathogenic factors3. Classical Unani physicians,
including Ibn Sina, Al-Razi, and Akbar Arzani, described
that weakening of Hararat-e-Ghariziyah (innate heat)
and impaired digestion (Su'-e-Hazm) lead to the
production of abnormal, viscous phlegm. This
pathological humor accumulates in joints and
surrounding tissues, causing obstruction (Sudad),
stiffness, pain, swelling, restricted movement, and
gradual degeneration ofjoint structures. Individuals with
a Balghami Mizaj (phlegmatic temperament) are
considered more susceptible to musculoskeletal
disorders because of the predominance of coldness and
moisture, which impair normal tissue nutrition and
repairs3.

The Unani concept of Ghair Tabayi Balgham
demonstrates significant similarities with the
contemporary understanding of osteoarthritis®. Obesity,
one of the major risk factors for OA, promotes systemic
inflammation through increased secretion of adipokines
and inflammatory cytokines, accelerating cartilage
degradation.  Similarly, oxidative stress and
mitochondrial dysfunction impair chondrocyte survival
and extracellular matrix synthesis, leadingto progressive
joint degeneration. These mechanisms closely parallel
the Unani concept of diminished innate heat, defective
metabolism, and accumulation of pathological phlegm
within the joints. Moreover, the classical description of
Sudad corresponds to impaired synovial fluid dynamics
and reduced nutrient diffusion to articular cartilage, both
of which contribute to cartilage deterioration and loss of
joint functions®s.
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Clinically, osteoarthritis presents with joint pain that
worsens with activity, morning stiffness lasting less than
30 minutes, crepitus, reduced range of motion,
tenderness, and progressive functional limitation52
From a Unani perspective, these manifestations reflect
the accumulation of abnormal Balgham and weakening
of musculoskeletal tissues. Management should
therefore focus on reducing excessive body weight,
improving digestion, enhancing physical activity, and
restoring humoral balances3. Unani therapeutic
approaches, including Ilaj bil Ghiza (dietotherapy), llaj bil
Tadbeer (regimenal therapy) such as massage, exercise,
and Hijama (cupping), and Ilaj bil Dawa
(pharmacotherapy) using anti-inflammatory and
Muhallil-e-Waram (resolvent) herbal medicines, may
complement conventional treatment aimed at pain relief
and preservation of joint function555¢. Thus, the concept
of Ghair Tabayi Balgham provides a holistic framework
that aligns with current knowledge of the metabolic,
inflammatory, and degenerative mechanisms involved in
osteoarthritisand supports an integrative approachtoits
prevention and management 557.

Conclusion

The conceptof Ghair Tabayi Balgham (abnormal phlegm)
occupies a central position in the Unani understanding of
disease pathogenesis and provides a comprehensive
framework for explaining the development of numerous
chronic metabolic and inflammatory disorders. Classical
Unani scholars recognized that impaired digestion (Su'-
e-Hazm), weakened Hararat-e-Ghariziyah (innate heat),
and disturbed humoral balancelead to the formation and
accumulation of abnormal phlegm, which disrupts
normal physiological functions and predisposes
individuals to disease. Contemporary biomedical
research demonstrates remarkable parallels between
these traditional concepts and modern mechanisms,
including insulin resistance, chronic low-grade
inflammation, oxidative stress, mitochondrial
dysfunction, endocrine imbalance, and altered lipid
metabolism. These shared mechanisms underlie
common disorders such as obesity, hypothyroidism,
dyslipidemia, type 2 diabetes mellitus, non-alcoholic
fatty liver disease, polycystic ovary syndrome, and
osteoarthritis. Integrating the Unani concept of Ghair
Tabayi Balgham with current biomedical evidence offers
a holistic perspective on disease prevention and
management by emphasizing dietary regulation, lifestyle
modification, restoration of metabolic balance, and
personalized therapeutic interventions. Although
conceptual similarities are compelling, further
experimental studies, molecularinvestigations, and well-
designed clinical trials are essential to validate the
biological basis of Ghair Tabayi Balgham and evaluate the
efficacy of Unani interventions. Such evidence will
strengthen the scientific foundation of Unani medicine
and promoteitsintegration into evidence-based, patient-
centered healthcare for the prevention and management
of chronic non-communicable diseases.

Funding and conflict of Interest: Nil

ISSN: 2250-1177 [330]

Journal of Drug Delivery & Therapeutics. 2026; 16(7):322-332
References:

1. Parveen A, Parveen R, Akhatar A, Parveen B, Siddiqui KM, Igbal M.
Concepts and Quality Considerations in Unani System of Medicine.
J AOAC Int. 2020 Jun 1;103(3):609-633. doi: 10.5740/jaoacint.19-
0284. PMID: 31547901.Ansari S, Khan QA, Anjum R, Siddiqui A,
Sultana K. Fundamentals of Unani system of medicine-a review.
European Journal of Biomedical and Pharmaceutical Science. 2017
Sep 7;4(9):219-23. https://doi.org/10.5740/jaoacint.19-0284
PMid:31547901

2. Khan F, Tehseen A, Nayab M, Ansari AN. Understanding the concept
of Purgation (Ishal) in Unani Medicine: A Review. Journal of Drug
Delivery & Therapeutics. 2021 Mar 1;11(2).
https://doi.org/10.22270 /jddt.v11i2.4584

3. Alam MA, Quamri MA, Sofi G. Understanding hormones in terms of
humours (Akhlat) in Unani system of medicine. Journal of
Complementary and Integrative Medicine. 2021 Sep 1;18(3):459-
67. https://doi.org/10.1515 /jcim-2020-0003 PMid:32857723

4. Ahmad W, Sofi G, Alam MA, Zulkifle M, Ahmad B. Understanding
Holism in the light of principle underlying practice of Unani
Medicine. Reviews on Environmental Health. 2022 Jun
27;37(2):189-99. https://doi.org/10.1515/reveh-2021-0009
PMid:33984879

5. Ibn Sina (Avicenna). Al-Qanun fi al-Tibb (The Canon of Medicine).
New Delhi: Idara Kitab-us-Shifa; 2010.

6. Ansari AP. '113j bi'l-Tadbir (regimenal therapy): a core mode of
Unani treatment. Journal of Complementary and Integrative
Medicine. 2021 Sep 30;18(3):449-58.
https://doi.org/10.1515/jcim-2020-0048 PMid:32853166

7. Bhikha R, Glynn J. The theory of humours revisited. International
Journal of Development Research. 2017 Jul 22;7(9):15029-34.

8. Sheeraz M, Jan U, Salati HA, Yaqoob F, Ayoub M, Farooq SF, Sumeena
N. Exploring the philosophy of Unani medicine: A comprehensive
review. Indian Journal of Unani Medicine. 2025 Jan;18(1):29-34.
https://doi.org/10.53390/]JUM.2025.18105

9. Miraj S, Alesaeidi S, Kiani S. A systematic review of the relationship
between dystemprament (sue Mizaj) and treatments and
management of diseases (Ilaj and Eslah-e-Mizaj). Electronic
physician. 2016 Dec 25;8(12):3378.
https://doi.org/10.19082 /3378 PMid:28163851
PMCid:PM(C5279969

10. Ahsan MT, Zafar S. Temperament of Drugs in Unani Medicine.
Hamdard Medicus. 2012;55(3):73-8.

11. Ahmad HI, Khan MH, Ahmer SM, Dar FA. Mizaj Metric: A Deep
Learning Framework for Unani Temperament Analysis: A
Hypothesis. Journal of Drug Delivery & Therapeutics. 2026 Apr
1;16(4):195. https://doi.org/10.22270/jddt.v16i4.7673

12. Xilifu D, Nurmuhammat A, Halmurat U. Abnormal Balgham
Munziq, a Uighur herbal medicine formula, has been recently
shown to possess extensive cardiovascular pharmacological
activities. Atherosclerosis. 2016 Sep 1;252:e87.
https://doi.org/10.1016/j.atherosclerosis.2016.07.523

13. Alam MA, Quamri MA, Sofi G, Tarique BM. Understanding
hypothyroidism in Unani medicine. Journal of integrative
medicine. 2019 Nov 1;17(6):387-91.
https://doi.org/10.1016/j.joim.2019.05.006 PMid:31164280

14. Sultana A, Viquar U. A clinical comparative study & efficacy of
polyherbal Unani formulations in subclinical hypothyroidism &
overt hypothyroidism (Qillat-E-Ifraz-E-Ghudde Darqiyya). IJAR.
2020;6(11):429-34.
https://doi.org/10.22271 /allres earch.2020.v6.i111g.7974

15. Nazamuddin M, Wadud A, Ansari AH, Alam T, Perveen A, Igbal N.
Concept of diabetes in Unani system of medicine: an overview.
Medical Journal of Islamic World Academy of Sciences. 2014
Jul;109(1567):1-6.

16. Hamzeloo-Moghadam M, Athari SS, Kashafroodi H, Dargahi T, Ara
L, Choopani R. Effects of a polyherbal formulation on
inflammation and histopathological alterations in mice with

CODEN (USA): JDDTAO


https://doi.org/10.5740/jaoacint.19-0284
https://doi.org/10.22270/jddt.v11i2.4584
https://doi.org/10.1515/jcim-2020-0003
https://doi.org/10.1515/reveh-2021-0009
https://doi.org/10.1515/jcim-2020-0048
https://doi.org/10.53390/IJUM.2025.18105
https://doi.org/10.19082/3378
https://doi.org/10.22270/jddt.v16i4.7673
https://doi.org/10.1016/j.atherosclerosis.2016.07.523
https://doi.org/10.1016/j.joim.2019.05.006
https://doi.org/10.22271/allresearch.2020.v6.i11g.7974

Azam et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

ISSN: 2250-1177

ovalbumin-induced allergic asthma. Avicenna Journal of
Phytomedicine. 2022 Sep;12(5):527.

Upur H, Dubrovin D, Amat N. Avicenna's view on the prevention of
thrombosis. International journal of cardiology. 2013 Sep
20;168(1):577-8. https://doi.org/10.1016/j.ijcard.2013.01.279
PMid:23490081

Itrat M, Nasir F, Akhtar Y, Ahmad I. Pharmacological Treatment of
Upper Respiratory Tract Infections in Unani Medicine: An
Evidence-Based Review. Alternative Therapies in Health &
Medicine. 2023 Oct 1;29(7):252.

Bano S, Ansari AA, Jahan N, Ahmad W. The Decoding of Awram
Balghamt (Phlegmatic Swelling): An Extensive Analysis from the
Perspective of Unani Medicine. Hippocratic Journal of Unani
Medicine. 2023 Oct 1;18(4):94-101.
https://doi.org/10.4103/hjum.hjum_38_25

San-Millan 1. The key role of mitochondrial function in health and
disease. Antioxidants. 2023 Mar 23;12(4):782.
https://doi.org/10.3390/antiox12040782 PMid:37107158
PMCid:PMC10135185

Saponaro C, Gaggini M, Carli F, Gastaldelli A. The subtle balance
between lipolysis and lipogenesis: a critical point in metabolic
homeostasis. Nutrients. 2015 Nov 13;7(11):9453-74.
https://doi.org/10.3390/nu7115475 PMid:26580649
PMCid:PM(C4663603

Varra FN, Varras M, Varra VK, Theodosis-Nobelos P. Molecular and
pathophysiological relationship between obesity and chronic
inflammation in the manifestation of metabolic dysfunctions and
their inflammation mediating treatment options. Molecular
medicine reports. 2024 Apr 9;29(6):95.
https://doi.org/10.3892/mmr.2024.13219 PMid:38606791
PMCid:PMC11025031

Cifuentes M, Verdejo HE, Castro PF, Corvalan AH, Ferreccio C,
Quest AF, Kogan M], Lavandero S. Low-grade chronic
inflammation: a shared mechanism for chronic diseases.
Physiology. 2024 Nov 14.
https://doi.org/10.1152/physiol.00021.2024 PMid:39078396

Jenkins DJ, Kendall CW, Connelly PW, Jackson CJ, Parker T,
Faulkner D, Vidgen E. Effects of high-and low-isoflavone
(phytoestrogen) soy foods on inflammatory biomarkers and
proinflammatory cytokines in middle-aged men and women.
Metabolism-Clinical and Experimental. 2002 Jul 1;51(7):919-24.
https://doi.org/10.1053/meta.2002.33352 PMid:12077742

Sproston NR, Ashworth JJ. Role of C-reactive protein at sites of
inflammation and infection. Frontiers in immunology. 2018 Apr
13;9:754. https://doi.org/10.3389/fimmu.2018.00754
PMid:29706967 PMCid:PMC5908901

Lazarut-Nistor A, Slevin M. Beyond the Biomarker: Monomeric
CRP as a Driver of Multisystem Pathology in Rheumatoid Arthritis.
International Journal of Molecular Sciences. 2025 Aug
25;26(17):8227. https://doi.org/10.3390 /ijms26178227
PMid:40943152 PMCid:PMC12427756

Sies H, Berndt C, Jones DP. Oxidative stress. Annual review of
biochemistry. 2017 Jun 20;86:715-48.
https://doi.org/10.1146/annurev-biochem-061516-045037
PMid:28441057

Sharifi-Rad M, Anil Kumar NV, Zucca P, Varoni EM, Dini L,
Panzarini E, Rajkovic ], Tsouh Fokou PV, Azzini E, Peluso I,
Prakash Mishra A. Lifestyle, oxidative stress, and antioxidants:
back and forth in the pathophysiology of chronic diseases.
Frontiers in physiology. 2020 Jul 2;11:552535.
https://doi.org/10.3389/fphys.2020.00694 PMid:32714204
PMCid:PM(C7347016

Chaudhary MR, Chaudhary S, Sharma Y, Singh TA, Mishra AK,
Sharma S, Mehdi MM. Aging, oxidative stress and degenerative
diseases: mechanisms, complications and emerging therapeutic
strategies. Biogerontology. 2023 Oct;24(5):609-62.
https://doi.org/10.1007/s10522-023-10050-1 PMid:37516673

Zhao X, AnX, Yang C, Sun W, Ji H, Lian F. The crucial role and
mechanism of insulin resistance in metabolic disease. Frontiers in
endocrinology. 2023 Mar 28;14:1149239.

[331]

Journal of Drug Delivery & Therapeutics. 2026; 16(7):322-332

https://doi.org/10.3389/fendo.2023.1149239 PMid:37056675
PMCid:PMC10086443

31. Gill H, Mugo M, Whaley-Connell A, Stump C, Sowers JR. The key
role of insulin resistance in the cardiometabolic syndrome. The
American journal of the medical sciences. 2005 Dec 1;330(6):290-
4. https://doi.org/10.1097/00000441-200512000-00006
PMid:16355013

32. Al-Majusi AIA. Kamil al-Sana'ah al-Tibbiyah. Idara Kitab Us Shifa
New Delhi.2010.

33. Rahman Z, Shaikh N, Abdurrahman OA, Akhtar ], Ahmad NZ.
Natural Agents Used for the Management of Obesity in the
Traditional Unani System of Medicine: A Comprehensive Review.
Acta Scientific MEDICAL SCIENCES (ISSN: 2582-0931). 2025
Feb;9(2):27-40.

34. Alam K, Sheikh H, Samad MA. Clinical effect of poly herbal Unani
formulation on dyslipidemia-a randomized trial. Turkish Journal
of Agriculture-Food Science and Technology. 2023 Oct
24;11(10):1892-904.
https://doi.org/10.24925 /turjaf.v11i10.1892-1904.6185

35. Ataey A, Jafarvand E, Adham D, Moradi-Asl E. The relationship
between obesity, overweight, and the human development index
in world health organization eastern mediterranean region
countries. Journal of Preventive Medicine and Public Health. 2020
Mar 31;53(2):98. https://doi.org/10.3961 /jpmph.19.100
PMid:32268464 PMCid:PMC7142010

36. Akbar Arzani M. Tibb-e-Akbar. New Delhi: Idara Kitab-us-Shifa;
2010.

37. Smitka K, MareSova D. Adipose tissue as an endocrine organ: an
update on pro-inflammatory and anti-inflammatory
microenvironment. Prague medical report. 2015 Jul 1;116(2):87-
111. https://doi.org/10.14712/23362936.2015.49
PMid:26093665

38. Alam MA, Quamri MA, Sofi G, Tarique BM. Understanding
hypothyroidism in Unani medicine. Journal of integrative
medicine. 2019 Nov 1;17(6):387-91.
https://doi.org/10.1016/j.joim.2019.05.006 PMid:31164280

39. Quamri MA, Samal M, Alam MA. Efficacy of Jadwar (Delphinium
denudatum Wall. ex Hook. f. & Thomson) in Subclinical
Hypothyroid Patients: A Single-Blind, Randomized Placebo
Controlled Trial. Phytomedicine. 2026 Feb 5:157925.
https://doi.org/10.1016/j.phymed.2026.157925 PMid:41678911

40. Alam MA, Quamri MA, Sofi G, Haider N. Evaluation of the add on
effect of Majoone Sarkhas with levothyroxine in primary
hypothyroidism: a randomized standard control adjuvant clinical
study. Drug Metabolism and Personalized Therapy. 2025 Jun
1;40(2):121-30. https://doi.org/10.1515 /dmpt-2024-0096
PMid:39976613

41. Alam MA, Quamri MA. Herbal preparations in the management of
hypothyroidism in Unani medicine. Drug metabolism and
personalized therapy. 2020 Sep 7;35(3):20200123.
https://doi.org/10.1515/dmpt-2020-0123 PMid:32975201

42. Alam MA, Quamri MA, Sofi G. Historical account of endocrinal
disorders in Unani medicine. Journal of Basic and Clinical
Physiology and Pharmacology. 2021 Dec 8;32(6):1013-9.
https://doi.org/10.1515/jbcpp-2020-0231 PMid:33550777

43. Alam MA, Quamri MA, Haider N. Efficacy and safety of Barg-e-
Sahajna (Moringa oleifera Lam.) in primary hypothyroidism. Drug
metabolism and personalized therapy. 2022 Apr 5;37(1):21-6.
https://doi.org/10.1515/dmpt-2021-0136 PMid:34449175

44, Gaggini M, Morelli M, Buzzigoli E, DeFronzo RA, Bugianesi E,
Gastaldelli A. Non-alcoholic fatty liver disease (NAFLD) and its
connection with insulin resistance, dyslipidemia, atherosclerosis
and coronary heart disease. Nutrients. 2013 May 10;5(5):1544-60.
https://doi.org/10.3390/nu5051544 PMid:23666091
PMCid:PMC3708335

45. Farooq F, Hussain Z, Hanief M], Fida Z. Safety and efficacy of
cinnamomum zeylanicum Blume in non-alcoholic fatty liver
disease: a single-blind randomized standard controlled trial.
World ] Pharm Res. 2023 Jul 30;12:540-56.

CODEN (USA): JDDTAO


https://doi.org/10.1016/j.ijcard.2013.01.279
https://doi.org/10.4103/hjum.hjum_38_25
https://doi.org/10.3390/antiox12040782
https://doi.org/10.3390/nu7115475
https://doi.org/10.3892/mmr.2024.13219
https://doi.org/10.1152/physiol.00021.2024
https://doi.org/10.1053/meta.2002.33352
https://doi.org/10.3389/fimmu.2018.00754
https://doi.org/10.3390/ijms26178227
https://doi.org/10.1146/annurev-biochem-061516-045037
https://doi.org/10.3389/fphys.2020.00694
https://doi.org/10.1007/s10522-023-10050-1
https://doi.org/10.3389/fendo.2023.1149239
https://doi.org/10.1097/00000441-200512000-00006
https://doi.org/10.24925/turjaf.v11i10.1892-1904.6185
https://doi.org/10.3961/jpmph.19.100
https://doi.org/10.14712/23362936.2015.49
https://doi.org/10.1016/j.joim.2019.05.006
https://doi.org/10.1016/j.phymed.2026.157925
https://doi.org/10.1515/dmpt-2024-0096
https://doi.org/10.1515/dmpt-2020-0123
https://doi.org/10.1515/jbcpp-2020-0231
https://doi.org/10.1515/dmpt-2021-0136
https://doi.org/10.3390/nu5051544

Azam et al.

46. Salaria N, Kumari I, Pathania D, Kumar R. Concept of polycystic
ovarian syndrome: Anti-PCOS plants in the Unani system of
medicines. InHerbal Medicine Applications for Polycystic Ovarian
Syndrome 2023 Aug 31 (pp. 111-130). CRC Press.
https://doi.org/10.1201/9781003344728-5

47. Syed AF, Ahmed J. Marz Akyas Khusyatur Rehm (Polycystic Ovary
Syndrome): An Overview. PATHOPHYSIOLOGY. 2016;9:11.

48. Raza A, Zehra F, Nayab M. Management of Amenorrhoea (Ihtibas-

al-Tamth) in Unani System of Medicine: A Review. Journal of Drug
Delivery & Therapeutics. 2024 Apr 1;14(4):22-28.
https://doi.org/10.22270 /jddt.v14i4.6500

49. Rosenfield RL, Ehrmann DA. The pathogenesis of polycystic ovary
syndrome (PCOS): the hypothesis of PCOS as functional ovarian
hyperandrogenism revisited. Endocrine reviews. 2016 Oct

1;37(5):467-520. https://doi.org/10.1210/er.2015-1104
PMid:27459230 PMCid:PMC5045492

50. Patel S. Polycystic ovary syndrome (PCOS), an inflammatory,
systemic, lifestyle endocrinopathy. The Journal of steroid
biochemistry and molecular biology. 2018 Sep 1;182:27-36.
https://doi.org/10.1016/j.jsbmb.2018.04.008 PMid:29678491

51. Ansari A, Saleem S, Kalam MA. Management of Waja' al-Rakba
(knee Osteoarthritis) by TakmidHarRatab (hot and moist

fomentation) and Habb-i-Siranjan: A case study. Int. ]. of AYUSH
Case Reports Jan.-Mar. 2019;3(1).

ISSN: 2250-1177

[332]

Journal of Drug Delivery & Therapeutics. 2026; 16(7):322-332

52. Ansari A, Saleem S, Kalam MA. Management of Waja' al-Rakba
(knee Osteoarthritis) by TakmidHarRatab (hot and moist

fomentation) and Habb-i-Siranjan: A case study. Int. J. of AYUSH
Case Reports Jan.-Mar. 2019;3(1).

53. Kapoor M, Martel-Pelletier ], Lajeunesse D, Pelletier JP, Fahmi H.
Role of proinflammatory cytokines in the pathophysiology of
osteoarthritis. Nature reviews rheumatology. 2011 Jan;7(1):33-
42. https://doi.org/10.1038 /nrrheum.2010.196 PMid:21119608

54. Meraj M, MI AR, Khan NA, Husain S, Khan N. Successful
Management of Waja'al-Rukba (Knee Osteoarthritis) with Unani
Pharmacopeial Poultice: A Case Study. International Journal of
Alternative and Complementary Medicine. 2024 Sep 2:1-5.
https://doi.org/10.46797 /ijacm.v5i2.596

55. Sameer M, Abdul Rehman MI, Husain S, Shah AH, Khan N, Meraj M,
Ali AR. Unani Regimenal Approaches for Pain, Function and
Quality of Life in Knee Osteoarthritis: A Rapid Scoping Review of
Current Evidence. Journal of Drug Delivery & Therapeutics. 2025
Oct 1;15(10):15-22. https://doi.org/10.22270/jddt.v15i10.7410

56. Shaikh ST, Anwar M, Yasir M, Fareed R. Effect of Zimad (Unani
pharmacopeial liniment) in the management of Knee

osteoarthritis: A case study. Journal of Drug Delivery &
Therapeutics. 2023 Dec 1;13(12):21-29.

https://doi.org/10.22270 /jddt.v13i12.6024

CODEN (USA): JDDTAO


https://doi.org/10.1201/9781003344728-5
https://doi.org/10.22270/jddt.v14i4.6500
https://doi.org/10.1210/er.2015-1104
https://doi.org/10.1016/j.jsbmb.2018.04.008
https://doi.org/10.1038/nrrheum.2010.196
https://doi.org/10.46797/ijacm.v5i2.596
https://doi.org/10.22270/jddt.v15i10.7410
https://doi.org/10.22270/jddt.v13i12.6024

