cover_issue 90 en US.jpg (JPEG Image, 2475 x 3300 pixels) — Sca... https://medicopublication.com/public/journals/1/cover_issue 90 en ...

ISSN-0973-9122 (Print) ® ISSN-0973-9130 (Electronic)

Volume 16 Number 1 January-March 2022

A

Indian Journal of
Forensic Medicine & Toxicology

Website: www.ijfmt.com

Official Organ of Indian Association of Medico-Legal Experts (Regd.)

1of1 24/09/2022, 9:52



Vol. 16 No. 1 (2022): Indian Journal of Forensic Medicine & Toxicolo... https://medicopublication.com/index.php/ijfmt/issue/view/90

=== Indian Journal of Forensic Medicine & Toxicology

Home / Archives / Vol. 16 No. 1 (2022): Indian Journal of Forensic Medicine & Toxicology

Vol. 16 No. 1 (2022): Indian Journal of Forensic
Medicine & Toxicology

Forensic Medicine & Toxicology

Website: wwwijfmt.com

. Offcal Organ ofIndian Association of idic-LegalExperts (Regd) .

DOI: https://doi.org/10.37506/ijfmt.v16i1

Published: 2021-11-30

Articles

Antibacterial Activity of (+) Usnic Acid against Multi Drug Resistant Acinetobacter
baumannii from Clinical Isolates

B. Nagaraju, K. Fathimunnisa, R. Vijayaraghavan, B. Sreekanth
11-17

pdf

A Comparative study to Evaluate the Efficacy of Supervised Exercise Program and Cyriax
Physiotherapy on Pain and Function in Lateral Epicondylitis

Gouri Kalaskar, Pratik Phansopkar
18-24

pdf

Deleted
25-28

1 of 35 24/09/2022, 9:57



Vol. 16 No. 1 (2022): Indian Journal of Forensic Medicine & Toxicolo... https://medicopublication.com/index.php/ijfmt/issue/view/90

A Study to Assess Respiratory Health Status among Bricks Workers

Jyot B. Dariji, Siddaram Sarate
29-32

Pdf

Study of Ossification Centres Around the Elbow and Wrist of Adolescent Age Group 15-18
Years

Kishore Kumar.G, RJenifer Jacquiline

Cheiloscopy - A Tool For Identification in Twins

M.Sugatha, R Jenifer Jacquiline, M.Tagiuddin Khan
41-46

Pdf

Synthesis, Characterization, Molecular Docking of Sulphamethoxazole Schiff Base Metal
Complexes and Its Antibacterial, Anti-Inflammatory and Anti Depressant Activity

R.Gandhimathi, Magdivari Sangeetha
47-57

Pdf

Aortic Atherosclerosis and Risk Factors: A Clinico- Demographic Autopsy-Based Study

Mainak Tarafder, Suparna Datta, Ranjan Biswas, Prabir Chakraborty, Saptarshi Chatterjee
58-65

Pdf

Estimation of Stature & Gender from Thumb Indices in Indian Population

Mohite Hemlata S, Kakade Satish V, Mohite Sandeep S, Roy Priya P, Doshi Megha A
66-75

Pdf

Sudden Death with Dual Organ Pathologies-An Autopsy -based Case Report

Mukul Sharma, Kimi Soumya Padhi, Govinda Balmuchu, Prachi Nemani, ManasRanjan Sahu
76-82

Pdf

Demographic Study of Unnatural Deaths in Paediatric Age Group in General Hospital,
Khammam

2 of 35 24/09/2022, 9:57



Vol. 16 No. 1 (2022): Indian Journal of Forensic Medicine & Toxicolo... https://medicopublication.com/index.php/ijfmt/issue/view/90

Self-Efficacy with the Quality of Life of Pulmonary Tb Patients

Usastiawaty C.A.S Isnainy, Ridwan Ridwan, Rias Tusianah, M. Arifki Zainaro, Albet Maydiyantoro, Tubagus
Ali Rachman Puja Kesuma
872-884

Pdf

Ultrasound Assessment for Thyroid Examination in Patients with Hypothyroidism
Yours Abdel Hassan, Safwan Saeed, Maha Taha Idrees

Alpha-Mangostin and Gamma-Mangostin Isolated from Mangosteen (Garcinia mangostana
L.) as Promising Candidates against SARS-CoV-2: A Bioinformatics Approach

Arif Nur Muhammad Ansori

Comparative Evaluation of Dexmeditomidine & Fentanyl in Terms of Cardiovascular Stress
Response During Anesthetic Airway Management in Major Surgical Procedures

Niraj Rathod, Sunil Valand, Seema Rawat, Komal Makwana

pdf

©
=)
<
©
o
N

A Tear Inflammatory Biomarker in Dry Eye Disease

Ni Made Inten Lestari, Evelyn Komaratih, Yuyun Rindiastuti, Cita Rosita Sigit Prakoeswa

©
o
@
©
—
)

pdf

Serum Preptin Level in Iraqi Beta Major Thalassemic Patients
Noor Haidar Talib, Hedef .D. Al-Yaseen, Ali Mohammed Jwad

O
—_
w
O
—
O

pdf

Effect of KI on SDF Treated Cavities
Ola Mohamed Ismail Sakr, Mashail Abdullah Alsaikhan

pdf

©
N
<
©
N
o

The Cytotoxic Effect of Iragi Rumex Acetosella against Breast and Esophagus Cancer Cells

18 of 35 24/09/2022, 9:57



Vol. 16 No. 1 (2022): Indian Journal of Forensic Medicine & Toxicolo... https://medicopublication.com/index.php/ijfmt/issue/view/90

Omar Hussein Ahmed, Ali Jabbar Abdulhussein, Enas Jawad Kadhim
929-940

Pdf

A molecular Study of the Microsporum Canis and Trichophyton Mentagrophytes Associated
Fungal Infection: Athlete’s Foot among Farmers

Omar Sadik Shalal, Qahtan Adnan Rasheed, Dunya Abdulrazzaq Alkurjiya
941-950

pdf

Features of Teleroentgenographic Indicators of the Position of the Teeth and the Profile of
the Soft Tissues of the Face in Adolescents with Different Profiles and Types of Faces
According to Schwarz A.M.

Prokopenko O.S, Gunas 1. V, Beliaiev E. V, Kotsyura O. O, Kovalchuk V. V
951-959

Pdf

Study of Genetic Variation of the gene NOS3 and Cadmium Concentrations in a Sample of
Iraqi Patients with Essential Hypertension

Qusay A. Abdulameer, Ismail H. Aziz, Abdul-jabbar A Ali, Ismail A. Abdulhassan
960-966

Pdf

Environmental Analysis of Massive Mask Waste due to the Covid-19 Pandemic in Indonesia

Rahmad Agus Dwianto, Tulus Haryono, Rianto
967-972

Pdf

Immunohistochemical Characterization of Hepatic Nuclear Factor 4 Alpha Expression in
the Choroid Plexus of the lateral and 4th ventricles of adult Male Rat Brain

Rasha A. Salman, Taghreed Abdulrsool Ali, Duaa AL Musawi
973-978

Pdf

Profile Study of Motorcyclists Victims in Road Traffic Accidents at Jaipur Region- An
Observational Antemortem Study

Ravindra Kumar, R.K.Punia
979-985

Pdf

19 of 35 24/09/2022, 9:57



Vol. 16 No. 1 (2022): Indian Journal of Forensic Medicine & Toxicolo... https://medicopublication.com/index.php/ijfmt/issue/view/90

Urban Slum Settings: A Crosssectional Study

M.C. Yadavannavar, Praveen Ganganahalli, Soumya Mirji, Sneha Arkeri, Sadafara Janwekar
1709-1717

Pdf

Comparative Study of Various Human Ossification Centers From 10 Years to 20 Years of Age

Y.V.Ratna Raju, M. Rajeev Varma, Raja sekhar Uppu, P Vijaya Kumar
1718-1726

Pdf

An Examination of the Severity of Periodontal Disease in Elderly Men with Varying Degrees
of Physical Activity

Smitha Shetty, Smeet Gusani, Mranali K Shetty
1727-1735

Pdf

Effect of Gingival Biotype on the Progression of Periodontal Disease

Mranali K Shetty, Neetha J Shetty
1736-1742

Pdf

Methanol Toxicity: An Emergency Department and Toxicologist Dilemma - Methanol Case
Series, Investigation of Medical Professionals’ Knowledge, and Review of The Literature

Sahar Y. Issa, Maha K. Al Mazroua, Naglaa F Mahmoud
1743-1758

Pdf

The Effect of Local Application of Magnesium Oxide Powder on the Blood Parameters
During Nerve Regeneration of Injured Sciatic Nerve in Rat

Helal Montaser, Hussein Aseel
1759-1765

pdf

34 of 35 24/09/2022, 9:57



Vol. 16 No. 1 (2022): Indian Journal of Forensic Medicine & Toxicolo...

35 of 35

Current Issue

Make a Submission

Browse

Open Journal Systems

Information
For Readers
For Authors

For Librarians

https://medicopublication.com/index.php/ijfmt/issue/view/90

Platform &
workflow by

OJS/ PKP

24/09/2022, 9:57



Editorial Team | Indian Journal of Forensic Medicine & Toxicology https://medicopublication.com/index.php/ijfmt/about/editorial Team

== Indian Journal of Forensic Medicine & Toxicology

Home |/ Editorial Team

Editorial Team

Editor in Chief
Prof S K Dhattarwal

Forensic Medicine, PGIMS, Rohtak, Haryana

E-mail: editor.ijfmt@gmail.com

EDITORIAL ADVISORY BOARD

1. Prof Sudhir K Gupta, Head, FMT. AIIMS, New Delhi, India

2. Prof Mete Gulmen ,Cukurova University, TURKEY

3. Prof. Leandro Duarte De Carvalho, Minas Gerais, Belo Horizante, BRAZIL

4. Dr. Valery Gunas, National Pirogov Memorial Medical University,Vinnytsya, UKRAINE

5. Dr. Rahul Pathak Forensic Science, Dept of Life Sciences ,Anglia Ruskin University,
Cambridge, UNITED KINGDOM
6. Prof Emilo Nuzzalese, University of Turin , Italy

7. Dr Noha A. Magdy Elrafie, Forensic Toxicology, Ain Shams University, Cairo, EGYPT

8. Dr Rituja Sharma, Associate Prof, Law, Banasthali Vidyapeeth Jaipur
9. Dr Shankar Bakkanwar (Associate Professor) Forensic Medicine, Kasturba Medical College,

Manipal, Karnataka

10. Dr K. Ravikumar , Raksha Shakti University, Ahmedabad, Gujrat.

11. Dr C. Behera (Addl. Prof) Dept of FMT, AIIMS, New Delhi

12. Dr. Kanak Lata Verma, Deputy Director, Toxicology ,RFSL, Chanakyapuri New Delhi

13. Dr. Asha Srivastava (Senior Scientific Officer) Forensic Psychology,Central Forensic Science
Laboratory, CBI, Delhi

14. Dr. Raghvendra Kumar Vidua, (Associate Prof), FMT, AIIMS Bhopal

15. Dr. Vaibhav Saran (Asst.Prof.) School of Forensic Science, Sam Higginbottom Institute of
Agriculture Technology & Sciences,Allahabad

16. Ms Aparna R. Asst. Prof. Forensic Serology & Biology, Jain University, Bengaluru

17. Dr. Deepali Jain, Asst Prof, Forensic Science ,BB Ambedkar University, Lucknow

18. Prof. NK Aggrawal Forensic Medicine, UCMS, Delhi

19. Prof. Manoj Kumar Mohanty, Forensic Medicine, AIIMS, Bhuvneshwar, Odissha

20. Prof. Amar Jyoti Patowary, Forensic Medicine, NEIGRIHMS, Shillong, Meghalaya

21. Prof S. Venkata Raghava, Forensic Medicine, Banglore Medical College, Bengaluru

22. Prof. Shalini Gupta Oral Pathology and Microbiology,Faculty of Dental Sciences, King
George Medical University, Lucknow

23. Prof. Virender Kumar Chhoker Forensic Medicine, Santosh Medical College, Ghaziabad, UP

24. Prof. Dayanand G Gannur, Forensic Medicine, Shri BM Patil Medical College, Hospital &

1of3 24/09/2022, 10:02


https://medicopublication.com/index.php/ijfmt/index
https://medicopublication.com/index.php/ijfmt/index
https://medicopublication.com/index.php/ijfmt/index
https://medicopublication.com/index.php/ijfmt/index
mailto:editor.ijfmt@gmail.com
mailto:editor.ijfmt@gmail.com

Editorial Team | Indian Journal of Forensic Medicine & Toxicology https://medicopublication.com/index.php/ijfmt/about/editorial Team

2 of 3

Research centre, Bijapur, Karnataka
25. Prof Praveen Arora, Forensic Medicine, SAIMS, Indore, MP
26. Prof Barkha Gupta, Saraswathi Institute of Medical Sciences Hapur, Uttar Pradesh India
27. Prof M Prashant Apollo Medical College Hyderabad
28. Prof Dimple Patel , Anatomay, AMC MET Medical College , Ahmedabad , Gujarat
29. Dr Mohammed Nader Shalaby, Associate Professor of Biological Sciences and Sports
Health Department, Faculty of Physical Education, Suez Canal University, EQypt

30 Dr. Avinash Harishchandra Waghmode
Professor and Head,Dept of Forensic Medicine and Toxicology,BKL Walawalkar

Rural Medical College Chiplun Ratnagiri

31 Dr. Anita Yadav Assistant Professor Forensic Science, SBAS Galgotias University,
Greater Noida, UP

32 Dr. Risha Jasmine Nathan Assistant Professor Forensic Science, SBAS Galgotias

University, Greater Noida, UP

(@]
ELE
,
,
(1]
11k
-+
| )
w0
w0
=
(1]

Make a Submission

Browse

Open Journal Systems

Information

For Readers
For Authors

For Librarians

24/09/2022, 10:02


https://medicopublication.com/index.php/ijfmt/gateway/plugin/WebFeedGatewayPlugin/atom
https://medicopublication.com/index.php/ijfmt/gateway/plugin/WebFeedGatewayPlugin/atom
https://medicopublication.com/index.php/ijfmt/gateway/plugin/WebFeedGatewayPlugin/rss2
https://medicopublication.com/index.php/ijfmt/gateway/plugin/WebFeedGatewayPlugin/rss2
https://medicopublication.com/index.php/ijfmt/gateway/plugin/WebFeedGatewayPlugin/rss
https://medicopublication.com/index.php/ijfmt/gateway/plugin/WebFeedGatewayPlugin/rss
https://medicopublication.com/index.php/ijfmt/about/submissions
https://medicopublication.com/index.php/ijfmt/about/submissions
http://pkp.sfu.ca/ojs/
http://pkp.sfu.ca/ojs/
https://medicopublication.com/index.php/ijfmt/information/readers
https://medicopublication.com/index.php/ijfmt/information/readers
https://medicopublication.com/index.php/ijfmt/information/authors
https://medicopublication.com/index.php/ijfmt/information/authors
https://medicopublication.com/index.php/ijfmt/information/librarians
https://medicopublication.com/index.php/ijfmt/information/librarians

Editorial Team | Indian Journal of Forensic Medicine & Toxicology https://medicopublication.com/index.php/ijfmt/about/editorial Team

Platform &
workflow by

OJS/ PKP

30f3 24/09/2022, 10:02


https://medicopublication.com/index.php/ijfmt/about/aboutThisPublishingSystem

908 Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

A Tear Inflammatory Biomarker in Dry Eye Disease

Ni Made Inten Lestari', Evelyn Komaratih!, Yuyun Rindiastuti!, Cita Rosita Sigit Prakoeswa?

!Department of Ophthalmology, °Department of Dermatovenerology, Faculty of Medicine Universitas Airlangga/

Dr Soetomo General Academic Hospital, JI. Mayjen. Prof. Dr. Moestopo 4-7, Surabaya, Indonesia

Abstract

Background: Dry eye disease is a chronic ocular condition and significantly impacts visual function
with multifactorial origin. It is characterized by tear instability and inflammation on the ocular surface.
The inflammatory response initiates by synthesis and release of cytokines, Recently, there has been
increasing scientific interest using tear film biomarkers that play a role in pathophysiology of dry eye
disease. The objective of this study to explain relationship of tear film biomarker in dry eye.

Methods: The research design of this study used literature review. The data was collected from
electronic database in PubMed, Google Scholar, and website of science and predominantly published
in the last 10 years.

Result: The defect on the tear film component due to oxidative stress lead to ocular surface epithelial
exposure, and intracellular signaling pathways are triggered, involving an inflammatory mediator
which plays a role in the pathophysiology of dry eye. Using biomarker lead to better diagnosis, drug

development, and effective management for dry eye disease.

Conclusion: In conclusion, TNF-a, IL-6, IL-8, IL-1 by number studies to consistently reflect disease
severity and strong correlation with schirmer tear test and another test for the ocular surface in dry eye

disease.

Keywords: Dry eye disease, Tear Biomarker, Inflammation

Introduction

In recent years, the epidemiology of DED is
changing. The new paradigm impacting younger
patients, mostly related to the rise of smartphone
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use. In America, an estimated 16 million had been
diagnosed with DED and many countries worldwide
with a range of 9.5-90 %. The prevalence is higher
among women than man and increases with age'.
In Indonesia, the majority of DED is 37,6 % by 40-
49year age group and 1,4 times higher for men than

women2’6.

Defect on tear film components due to oxidative
stress lead ocular surface epithelial exposed and
The
inflammatory response initiates the synthesis and

triggered intracellular signaling pathways.

release of cytokines, matrix metalloproteinases

(MMPs), and chemokines. Pro-inflammatory cytokine
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could activate T-cell to raise inflammation, and MMPs
promote extracellular degradation, causing exposure

to epithelial barrier®®.

Recently, there has been increasing scientific
interest in the use of tear biomarkers in DED.
Biomarker or biological marker is an objective
indicator medical sign or biological stated of normal
and pathogenic processes*. Using biomarker will lead
to better diagnosis, drug development, and effective
management for dry eye disease. However, it is
challenging to access ocular specimen—alternatively,
many studies identifying protein biomarker in tear
fluid. A biomarker originated anatomically close to
the disease and noninvasive for dry eye disease is
crucial to increase specificity. This article aims to
describe an overview of the use of tear fluid biomarker
in diagnosing and managing DED.

Pathophysiology Dry Eye Disease

Dry eye disease can divide into several significant
subtypes, such as aqueous deficient and evaporative.
The etiology of aqueous deficiency is disruption of the
sensory drive to the lacrimal gland, decreased reflex
tearing due to nerve damage (refractive surgery),
and systemic drug (such as beta-blocker, diuretic,
antihistamine), and aging. Aqueous deficiency most
common is related to systemic inflammation, such
as Sjogren syndrome. Sjogren syndrome is a chronic
autoimmune disorder characterized by lymphocytic
infiltration in the exocrine gland, resulting in dry
mouth and dry eye’.

Evaporative dry eye resulting in low covering
of lipid to the surface of the eye. The most common
cause by Meibomian gland dysfunction (MGD). The
obstruction of the Meibomian gland leads to tear
film instability, hyperosmolarity, and increased tear
evaporation. Disruption Meibomian gland function
impacts the quantity and quality of Meibomian
secretion, affecting changes in tear film composition.
The risk factor of MGD including hormonal aspect
(imbalance and

androgen estrogen),

13-cis

systemic

medication (administration of retinoid

acid), and topical medication (e.g. beta-blocker,

prostaglandin analogs, topical epinephrine) 4.
Diagnosis Dry Eye Disease

Toassess DED required acombination of symptom
and sign. Dryness symptom assessed on validated
questionnaires such as ocular surface disease index
(OSDI), MacMonnies dry eye questionnaire, and dry
eye questionnaire (DEQ). Clinically, DED routinely
assessed using a Schirmer tear test to evaluate
production aqueous, tear break up time (TBUT) to
measure tear film stability, defect on ocular surface-
specific corneal and conjunctival staining. The tear
film quality could be assessed using an osmometer

that measures tear film osmolarity .
Tear Film Composition

The tear film is composed of three main layers.
The outermost layer is formed predominantly of lipid,
which function is to prevent water evaporation and
reduce the tension of the ocular surface. The middle
is an aqueous layer and plays a role in protecting
against pathogens and particle and hydration ocular
surface. Its contain insoluble and soluble component
such as proteins, electrolytes, peptides, and small
molecules. The innermost layer is a mucin layer that
resides directly at the surface of the cornea. Mucin
originated from the goblet cell. The primary function
is to maintain the hydration of the ocular surface’.

Dysfunction of the lacrimal functional unit cause
tear film instability and change any component of
the tear fluid. The lacrimal functional unit consists
of the lacrimal gland, ocular surface, ocular nerves,
goblet cell, and accessory gland (e.g. Meibomian).
Hyperosmolarity would activate innate immune
response by generating a pro-inflammatory
microenvironment on the ocular surface’. Initially,
natural immune response mediated by pattern
recognition receptor such as a toll-like receptor.
Receptor recognition and triggers activation of
secretion

inflammasomes  to pro-inflammatory

cytokines such as interleukin -1b'%!!. The murine
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model demonstrated that hyperosmolar condition
activated protein kinase and stimulates cytokines
(IL-8, IL-6, TNF-a), matrix metalloproteinases
(MMP9, MMP1)'%!1 Another study showed that
hyperosmolarity of corneal

induces apoptosis

epithelial cell in vitro condition.

Hyperosmolar stress also activates adaptive
through
presenting cells (APCs), mainly corneal dendritic

immune response activation antigen-
cells, and recruitment of inflammatory mediators.
Hyperosmolar state on the ocular surface also
increased the level of chemokines such as CCL20
and CXCL9 in tear film®!°. Mature APCs migrate
the regional lymph nodes and prime CD4+ T
cell, including T helper 1 (Thl) and Thl7. These
inflammatory mediators interferon-gamma (IFN-g)
through angiogenesis and lymphangiogenesis. [FN-g
is secreted by T helper 1 and NK cell related loss of
conjunctival goblet cell. Goblet cell produces mucins.
In vitro study demonstrated goblet cell is susceptible to

IFN-g with significantly reduced proliferation!1314,

Tear Inflammatory Biomarkers
Interleukin-6

Interleukin-6 (IL-6) is an
that is
T-lymphocytes and activated macrophages. IL-6

important pro-
inflammatory  cytokine produced by
promptly and transiently acute responses to infection,
inflammation, immune response, and hematopoiesis.
However, dysregulated continue synthesis of IL-6
play a significant effect on chronic inflammation.
Interleukin 6 is a representative cytokine with
increased expression in tear fluid and conjunctival
epithelium and has been known as one of the key

molecules in DED.

In many studies, the expression of IL-6 in tear
fluid up-regulated in chronic condition'”. Another
study revealed that IL-6 was significantly related
to the schirmer tear test. IL-6 levels can be used as
indicators to determine the severity and efficacy of
anti-inflammatory drugs for DED!8, Using enzyme-

linked immunosorbent assay in tear sample patients
with DED that are reported I1L-6 level is elevated'®22,
Another study showed IL-6 level was significantly
increased in evaporative DED and correlated with

meibography and schirmer tear test's.
Interleukin 1

The IL-1 family consist of three forms, namely
IL-1a, IL-1b, and IL-1 receptor antagonist. The
mechanism action of IL-la and IL-1b activate an
immune response that trigger activation to a cascade
of inflammation by infiltration, the proliferation
of lymphocyte and macrophage, and increasing
chemokine production. In ocular surface, IL-1 has
been related to corneal neovascularization, bullous
keratopathy and reported increasing level in Sjogren
Syndrome and ocular rosacea'®?’. This study noted
the pro-inflammatory cytokines IL-1 associated with
the intensity of corneal defect epithelium and density
of goblet cell 2!. IL-1 receptor antagonist is a form
anti-inflammatory of interleukin-1, which has a role
to be a natural homeostatic mechanism for preventing
undesirable activation of IL-1 mediated inflammatory

events on ocular surface???! .

Interferon-gamma

Interferon-gamma (IFN-y) is secreted mainly
through lymphocyte T helper type 1, cells, cytotoxic
T cells, and natural killer. IFN-y have a role in the
innate and adaptive immune response. In tear fluid,
the increase IFN-y level inducing conjunctival goblet
cell loss and apoptosis of lacrimal gland cell. In the
ocular surface, elevated IFN-y in tear correlated with
tear hyperosmolarity and corneal fluorescein. Another
study revealed the IFN-y level associated with
TBUT?. In murine model, high IFN-y expression
correlates with severity of conjunctival pathology?*

Interleukin 8

The chemokines IL-8 is a potent pro-inflammatory
cytokine that are chemotactic for Iymphocytes,

neutrophils, and basophils. IL-8 significantly
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increases in the tear of DED. The IL -8 contributes to
the occurrence of dry eye disease through infiltration
and activation of T lymphocytes, leading to damage

lacrimal gland and ocular surface'®.
Tumor necrosis factor alfa

Tumor necrosis factor alfa (TNF-a) is a potent
mediator inflammatory produced mainly through
macrophages during the acute phase of inflammation.
The primary role is responsible for the regulation
immune system and selectively cytotoxic, leading to
necrosis or apoptosis>*. TNF-a significantly raised in
DED and correlated with MMP activation and limit
fibrosis. Multiple studies have concluded that TNF-a
related to decreased tear production, disease severity,
and correlation with OSDI score and schirmer tear test
8.24-26 In the dry eye mouse model, TNF-a, IL-1, IL-6
level were detected in the tear fluid and conjunctival
epithelial?’.

Conclusion

In summary, the identification of molecules in tear
fluid as biomarker provide evidence that inflammation
is a key feature of the pathophysiology of DED. For
dry eye disease, [L-6, TNF-a, IL-8, I[L-1 by number
studies to consistently reflect disease severity and
strong correlation with schirmer tear test and another
test for the ocular surface.
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