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ABSTRACT: 
 

The irreversible optic nerve damages are known as optic neuropathies result in permanent 

loss of vision. The optic neuropathy usually affects the anterior optic nerve, leading to 

death of retinal ganglion cells (RGCs) and axonal loss. At present, there is no effective 

treatment to recover degenerated or damaged optic nerves because of their inability to 

regenerate themselves. The present essay has adopted a literature-based methodological 

approach to discuss epidemiological, pathophysiological, and clinical profile of the 

various optic neuropathies. The article traces the prevalence of optic neuropathies in 

Turkey and discusses the causes and effects of irreversible optic damage. Moreover, it 

reports on main rodent models used in the research conducted on optic neuropathy. In 

addition, the paper examined the current treatments used for the management of patients 

suffering from irreversible optic nerve damage and suggests options for future approach 

on introducing new treatments in the field. Thus, the dissertation holds significant 

implications as it helps advance the existing understanding regarding epidemiology, 

pathophysiology, and clinical types of optic neuropathies. Furthermore, it helps highlight 

the potential for new approaches in exploring treatments for irreversible optic nerve 

damage, which can guide future researchers in the area of activity. 
 

1. Introduction 

Optic nerve damage is caused by a number of disorders, 

which cause atrophy in the region due to the destruction 

of ganglion cells in retina and result in complete or 

partial visual loss (Sanz-Morello et al., 2021). Optic 

neuropathy (ON) is one of the leading irreversible optic 

nerve damage and it encompasses a group of optic nerve 

diseases, which result in temporary or permanent loss of 

vision (Margolin et al., 2022). Processes responsible for 

damaging the optic nerve include the increased pressure 

in the intraocular region, traumatic injury, ischemia, and 

compression, resulting in loss of sight. Currently, there 

is no well-established treatment to act towards these 

nerve destructions, therefore, they are referred to as 

irreversible optic nerve damage. It has long been 

recognized that patients suffering from irreversible optic 

nerve damage will never be able to regain their vision 

because the damaged nerves cannot be regenerated or 

repaired. Three assumptions have guided this belief: (1) 

an RGC in a mammal lacks the ability to recover itself 

once it has been injured; (2) a damaged RGC in a 

mammal cannot obtain a new axon; and (3) the 

regenerated axon cannot be integrated back in the system 

towards its destination area in the CNS (Miller & Tsai, 

2023). Studies from the past two decades have been 

focused at identifying several strategies to enable 

regeneration of axons of RGCs along the region of the 

nerve. Some studies have reported a modest re-

innervation of diencephalic and mesencephalic visual 

relay centers. Nonetheless, there are very limited options 

for treatment of this disorder to sustain the sight after 

irreversible damage or other neuro-degenerative 

conditions, such as glaucoma and ON. Furthermore, the 

role of local immune system in promoting the chance for 

surviving among the RGC and regeneration of axons has 

been highlighted. The research in this field is aimed at 

presenting effective clinical strategies to sustain the 

vision of patients suffering from irreversible optic nerve 

damage (Wong & Benowitz, 2022). The essay is aimed 

at reviewing the existing treatments for optic nerve 

damage and to explore future strategies for protecting 

and repairing the optic nerve. With the increasing 

prevalence of various optic disorders, there has been 

observed a growing need for eye care facilities in 

Turkey. This has led building of various eye care 

hospitals in Turkey, offering advanced ophthalmic 

diagnosis and treatment. As a result, the revenue in the 

eye care market in Turkey is expected to reach 

US$1.52m in 2024 (Statista, 2023). The present study 

focuses on Turkey due to the increasing prevalence of 

optic nerve damage among the Turkish people. For 

instance, Glaucoma, which leads to permanent optic 

nerve damage, has been threatening 2 million people in 

Turkey (Dünyagöz, 2023). There is a significant lack of 

studies exploring new treatments for irreversible optic 

nerve damage in the context of Turkey, which makes the 

present study immensely significant. A study conducted 

by Altındal and Kurt (2023) examined the causes of 

https://orcid.org/0000-0003-3637-0495
mailto:drayhanonal@yahoo.com


 

 

 

 

 

 

2497 

  
  

Journal of Chemical Health Risks           

www.jchr.org   

JCHR (2024) 14(1), 2496-2503 | ISSN:2251-6727      

blindness and visual impairment among the people 

residing in the Mediterranean Coast District of Turkey. 

However, the study focused on easily curable diseases 

only. On the other hand, the present study focuses on the 

treatment for irreversible optic nerve damage. 

 

2. Method  

For this research paper, a secondary qualitative approach 

has been considered to explore new treatment studies for 

irreversible optic nerve damage. For this purpose, a 

systematic literature review approach (Lee et al., 2022), 

was taken into account which is supported by 

interpretivism philosophy and inductive access.  

 

2.1. Data Collection Process  

A list of keywords was formulated for selecting the 

required studies for this paper which include “Optic 

Nerve Damage;” “Irreversible Optic Nerve Diseases;” 

“Novel Therapies of ON”; “Novel Treatment;” “Clinical 

Types” and “Current Treatment.” These keywords were 

instilled in different online databases including PubMed, 

Cochrane Library, EMBASE and other related sources 

for data collection.  

To select the studies for this paper, an effective inclusion 

and exclusion criteria was formulated as presented 

below: 

 

• Inclusion Criteria  

• Research papers and journal articles, incorporating 

current and novel treatments regarding irreversible 

optic nerve damage  

• Research papers and journal articles, published in 2020 

to present 

• Research papers, published in English language  

 

• Exclusion Criteria  

• Papers or journal articles published before 2020 

• Papers or journal articles published in other languages, 

rather than English  

• Chapter books and literature  

Initially, about 50 papers and journal articles were 

considered. However, after implementing the selection 

criteria, only 34 papers and articles were utilized for this 

paper.  

 

2.2. Data Analysis  

In order to analyze the collected secondary qualitative 

data, content analysis (Mengist et al., 2020) was taken 

into account.  

3. Irreversible Optic Nerve Damage  

Damage to the optic nerve, referred to as optic 

neuropathy (ON), obstructs the flow of visual 

information, leading to eventual loss of vision. Optic 

nerve damage is regarded as irreversible as nerve fibers 

do not have the capability to regenerate or repair 

themselves once the damage has taken place. At present, 

the research on discovering clinical options for 

recovering the injured optic nerve is in its initial stages 

(Benowitz, 2022). ON can appear as the non-arteritic 

anterior ischemic optic neuropathy (NAION) and it can 

damage the optic nerve due to a change in the blood 

flow. It obstructs the reception of oxygen into the blood 

flow by interrupting the blood flow. This leads to 

degradation and eventual dysfunction of the optic nerve 

(Kraff, 2022). Optic neuritis is one of the most prevalent 

acute ON mostly affecting young adults. It involves an 

inflammation of the optic nerve and can be either 

idiopathic or an initial exhibition of demyelinating 

situations, of which multiple sclerosis is the most 

common in the Western hemisphere. In most cases, optic 

neuropathy is diagnosed as a hereditary condition 

(Miller & Tsai, 2023). However, some nutritional causes 

have also been associated with optic neuropathy. 

Margolin et al. (2022) highlighted the significant role of 

deficiencies of vitamin B12, folic acid, and copper in 

causing nutritional optic neuropathy. Moreover, the 

consumption of toxic medications as well as ingestion of 

toxins can also lead to optic neuropathy. For instance, 

Ethambutol, an anti-mycobacterial medication, is the 

primary cause behind toxic optic neuropathy, and has 

affected 100,000 patients globally as quoted in the study 

of Margolin et al. (2022). Glaucoma remains the most 

prevalent optic nerve neuropathy worldwide and the 

prevalent cause of irreversible blindness among people 

(Zhang et al., 2021).  

 

3.1. Clinical Types 

Since optic neuropathy encompasses a series of 

disorders created optic nerve atrophy, therefore, there 

are various clinical types of optic neuropathy. However, 

all of these nerve damages result from the death of 

RGCs, and lead to ultimate loss of vision (Buonfiglio et 

al., 2023; Sanz-Morello et al., 2021). Anterior ischemic 

optic neuropathies (AION), the most prevalent form of 

acute ON found in aged people, is characterized by 

visual loss due to swelling of optic disc as shown in  

Figure 3.1. 
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Figure 3.1 AION of the right eye 

 
Note: Swollen pale disc as seen in a stereoscopic view 

Source: (Dahl, 2021) 

 

Furthermore, any internal or external compression along 

the optic nerve can lead to compressive optic neuropathy 

(CON), leading to reduced vision loss and ultimate optic 

atrophy (Rodriguez-Beato & De Jesus, 2020). Figure 3.2 

shows the atrophic left optic nerve due to CON. 

 

Figure 3.2 Fundus examination of atrophic left optic nerve 

 
Note: The image indicates the atrophic optic nerve in the left eye of a 72-year-old man with a moderate loss of vision. 

Source: (Kanakamedala, 2023) 

 

Other clinical types of ON include “Glaucoma”, 

“Leber’s hereditary optic neuropathy (LHON)”, “Optic 

neuritis”, “Traumatic optic neuropathies”, “Nutritional 

and toxic ON”, and “Dysthyroid ON” (Buonfiglio et al., 

2023). 

 

3.2. Pathophysiology and Epidemiology 

As a part of the CNS, the optic nerve in mammals lacks 

the capacity to regenerate and regrow its axon. In case 

of axonal damage, and injury to glial cells, the growth is 

inhibited. Furthermore, several inhibitory proteins of 

myelin, such as Nogo and glycoprotein obstruct the 

growth factors. In addition, the proximal damage to the 

eye, leads to a quicker apoptosis of RGCs, result in cell 

death along the optic nerve, also known as optic nerve 

atrophy. Furthermore, optic neuropathy is characterized 

by the compression of the vascular supply, which leads 

to ischemia of the optic nerve. This impairs the 

transmission of signals along the axons (Rodriguez-

Beato & De Jesus, 2020). Furthermore, oxidative stress 

has a significant role in the pathophysiology of optic 

nerve neuropathies, such as “glaucoma,” “LHON”, and 

“AION”. The lack of balance between the generation of 

the reactive oxygen species and reactive nitrogen species 

and the antioxidant mechanisms lead to their increased 

production, resulting in the deficiency of adenosine 

triphosphate, loss of RGCs, and irreversible nerve 

damage (Buonfiglio et al., 2023; Kang et al., 2021; Ruan 

et al., 2020; Sanz-Morello et al., 2021). The 

epidemiology of optic neuropathy depends on the type 

of nerve damage. The most cases of acute Optic neuritis, 

one of the most prevalent forms of ON, are diagnosed in 

females of the ages between 20 and 40 years. In Asian 

countries, the cases of optic neuritis are more commonly 
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associated with the multiple sclerosis than in the 

American and European regions (Osborne & Balcer, 

2023). Moreover, optic atrophy, which is an outcome of 

optic neuropathy, is more common among African 

American than in other ethnicities. However, there is no 

sex predisposition associated with this condition 

(Amula, 2022). On the other hand, the estimates of CON 

are 4 cases per 100k individuals as quoted in the study 

conducted by (Rodriguez-Beato & De Jesus, 2020). 

 

4. Rodent Models 

There are several rodent models of optic neuropathies, 

and researchers keep on developing new rodent models 

to conduct research on irreversible optic nerve damage 

and various clinical types of optic neuropathies. 

Researchers use these models to advance the existing 

studies on the pathophysiology of optic neuropathies and 

perform tests of potential treatments. Animal models 

help understand the etiology and pathogenesis of various 

immune responses and help develop various clinical 

strategies to treat optic diseases in human beings. 

Several studies have been conducted using rodent 

models to understand the underlying pathophysiology of 

ON (Redler & Levy, 2020). “Experimental Autoimmune 

Encephalomyelitis (EAE) Model” is the most popular 

rodent model to conduct experiments for studying optic 

neuropathies, particularly for optic neuritis. EAE is 

based on a complex system in which several 

immunological and neuropathological mechanisms 

intermingle and lead to inflammation, demyelination, 

and loss of axons (Redler & Levy, 2020). Other rodent 

models to study neuropathies include a new “MOG-

specific TCR transgenic mouse”, a 2D2 mouse 

developed by Bettelli et al. (2003). Almost 30 per cent 

of these mice show the symptoms of spontaneous ON 

upon immunization with subclinical levels of MOG 

peptide. Moreover, 56 per cent of these mice exhibit 

histological manifestation of EAE. Moreover, upon 

complete immunization, 80 per cent of the mice would 

develop optic neuropathy. It was established that the 

particularity of inflammation and demyelination was 

associated with the crucially increased concentration of 

MOG in the optic nerve than those in the spinal cord 

(Redler & Levy, 2020). Other examples of rodent 

models are the “crush injury model” for the study of 

TON, “ischemic optic neuropathy (ION) models”, 

“Neuro-myelitis optica spectrum disorders optic neuritis 

(NMOSD-ON) model”, “hereditary optic neuropathies 

models” for research of LHON and dominant optic 

atrophy and “toxic and deficiency optic neuropathies 

models” (Pozyuchenko et al., 2020). Recently, two new 

models were introduced, which are known as the 

“sonication-induced traumatic optic neuropathy (SI-

TON) model” and “controlled orbital impact (COI) 

model.” SI-TON is non-invasive and relies on the use of 

ultrasonic pulses for the creation of the injury. However, 

the major drawback of this model is that it scatters the 

ultrasonic energy from the primary site of injury and 

leads to potential harm to the contralateral optic nerve in 

rodents. In addition, the misplaced ultrasound micro-tip 

can cause tissue injury because of inaccuracy in target. 

The COI model causes minimum invasion compared 

with the old models of optic neuropathy. However, this 

model also has some limitations. For instance, this 

model requires a specialized equipment for setting up 

the platform and specialized software for adjusting the 

crucial parameters required for the application of the 

COI (Bastakis et al., 2019). 

 

5. Current Treatment  

Treatment options for Optic neuropathy are contentious, 

and there are currently no universal guidelines or tactics 

for their management. Since ON is so uncommon, there 

has been a dearth of large-scale randomized controlled 

trials, and there is also very little data available. Based 

on the specific pathophysiological mechanism, surgical 

optic canal decompression, observation (conservative 

management), steroid treatment, or a combination of the 

two are the four treatment options available to specialists 

for ON management. 

Without the use of medication or surgery, patients are 

carefully watched during observation management. 

(Chen et al., 2022) is among the numerous studies that 

have surprisingly demonstrated that patients managed 

with observation can spontaneously show a recovery in 

visual acuity (VA) ranging from 30% to 60%. It is 

unclear what has led to this recovery. 

Due to their unique pharmacological characteristics, 

corticosteroids may provide some advantages in the 

treatment of TON, according to some experts. It is 

suggested that the antioxidant, anti-inflammatory, and 

anti-apoptotic characteristics of corticosteroids help 

preserve ON axons and limit damage after trauma 

(Miller, 2021). Research conducted by (Au & Ma, 2022) 

demonstrated the effects of methylprednisolone, 

naloxone, trilazoids, and a placebo following acute 

spinal cord injury. The results indicated that 

administering methylprednisolone within 3-8 hours after 

the trauma greatly enhanced motor function and 

recovery. This encouraging finding regarding the 

effectiveness of steroids in treating neuronal trauma 

offered proof of the drugs' off-label use in treating ON. 

Yet, other clinical and basic research studies  (Bastakis 

et al., 2019) have found no difference or even negative 

effects of steroid usage after neuronal trauma. 

Thirdly, ON can be treated by addressing the 

compression forces that may act on ON axons following 

trauma, such as edema or hemorrhage. (Nakazawa & 

Fukuchi, 2020) found little evidence that ON 

decompression surgery had a positive impact on TON in 

animal models and clinical trials. There is a lack of 

convincing evidence that surgical decompression is 

superior to alternative treatment options, and the 

majority of the published works on the topic are 
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retrospective case series. It is already challenging to 

choose the best strategy, and the fact that various 

surgical procedures were used in these studies just 

makes things worse. (Lambiri & Levin, 2022)  found no 

significant benefit from steroid treatment or 

decompression ON surgery in the prospective, 

multicenter International ON trauma study. 

Finally, a treatment regimen for ON management has 

been suggested, which includes both decompression 

surgery and steroids. All patients were given steroids 

within eight hours of injury in this protocol. If there was 

no improvement, endonasal endoscopic decompression 

of the ON was done. 

In order to prevent carriers from experiencing visual 

loss, the management of ON patients has centered on 

comprehending the disease's pathophysiology and 

potential triggers. When blindness begins in one eye, 

medical intervention is necessary. Researchers looked at 

medications with the potential to repair the electron 

transport chain in retinal ganglion cells' mitochondria. 

Gene therapy and free radical cell scavengers have both 

made great strides in the search for a cure for ON (Hage 

& Vignal-Clermont, 2021). Although promising, 

clinical trial results in halting the progression of visual 

loss have been inconsistent. We still do not know of an 

effective treatment that can restore vision in patients 

whose disease has persisted for more than a year. 

A treatment that showed the most promise was one from 

the ubiquinone family. Coenzyme Q10 is a component 

of this, and it is responsible for transporting electrons 

from the mitochondrial ETC complex I to complex II. 

Although a small number of case reports indicated 

otherwise, coenzyme Q10 has not improved LHON, 

despite its usefulness in other IMDs where its 

insufficiency causes encephalomyelopathy (Hargreaves 

et al., 2020). Coenzyme Q10 has a big drawback when 

taken orally: it cannot pass the blood-brain barrier. This 

problem was solved by creating Idebenone, a synthetic 

hydro-soluble version of coenzyme Q10. In vitro, 

Idebenone protected retinal ganglion cells from death 

caused by complex I deficiency. Additionally, it enabled 

rotenone mice to regain their eyesight. The delivery of a 

gene to the RGC nucleus constitutes Gene therapy in 

ON. A protein is subsequently redirected into the 

mitochondria after being produced in either the 

cytoplasm or the ribosomes of the RGCs. The authors 

correctly deduced that the transfected cells had 

successfully restored complex I-dependent respiration 

because their ATP production was three times higher 

than that of the mock-transfected cybrids (Yu-Wai-Man 

et al., 2020). 

 

6. Options for Novel Treatment  

Published recently (Sreshta et al., 2021) are results from 

a multicenter, open-label, phase 3 semi-experimental 

trial that tested the efficacy of treating ON with the 

cytokine hormone erythropoietin (EPO). EPO is a 

hormone that is classified as a cytokine. It is a member 

of the superfamily and an essential cog in the wheel of 

erythroid lineage. The neuroprotective and anti-

apoptotic effects of EPO in central nervous system 

(CNS) and peripheral nerves following injury, 

neurotoxicity, or ischemia have been demonstrated in 

various in vivo and in vitro studies (Ureña-Guerrero et 

al., 2020). In most cases, EPO's anti-apoptotic and 

neuroprotective effects are brought about by the 

phosphorylation of Janus kinase 2, which in turn 

activates the PI3-K, MAPK, and Stat5 pathways. 

In addition, after NF-kB activation, proapoptotic factors 

(BAD) are reduced and anti-apoptotic factors (Bcl‐xL, 

Bax) are increased (AlAsmari et al., 2021). Additionally, 

EPO lessens neuronal injury by reducing glutamate 

release and inhibiting Ca influx. EPO treatment 

following ON proved to be a safe and effective way to 

enhance color vision and best-corrected visual acuity 

(BCVA) without causing any negative side effects, thus 

making it a promising treatment option for ON (Lai et 

al., 2022). The ideal dosage range and treatment rounds 

need further investigation, though. 

Spermidine is an additional molecule that helps ON 

axons survive damage. As a naturally occurring free 

radical scavenger, spermidine blocks the effects of 

reactive oxygen species (ROS). The following are 

known to increase post-neuronal injury: chemokine 

levels, p38, apoptosis signal-regulating kinase‐1 (ASK1 

(Basha et al., 2021) . Inducible Nitric Oxide Synthase 

(iNOS) upregulation in the mouse retina and suppression 

of the ASK‐1‐p38 pathway resulted in suppressed 

chemokine production in ONC mouse models when 

spermidine was administered orally once daily (Chen et 

al., 2021). 

Crystalline is another class of molecules that may have 

neuroprotective and regenerative effects following ON 

trauma. There are three types of crystalline, which are 

the primary building blocks of mammalian lenses 

(Dimauro & Caporossi, 2022). These crystalline are 

members of the small heat shock proteins superfamily 

(sHSP). Apart from crystalline lenses, can be found in 

other ocular structures like cornea, retina, astrocytes, 

ON, Muller cells, and in many non‐ocular tissues. In a 

study conducted by (Rajeswaren et al., 2022), it was 

demonstrated that administering a‐crystallin 

intravenously to rats following an ONC improves RGC 

survival while simultaneously preventing the activation 

of retinal microglial cells. 

The actions are enhanced by A‐crystallin because it 

suppresses the RhoA/ROCK pathway and activates the 

regeneration process by increasing the expression of 

PKCα and suppressing the RAF/MEK/ERK pathway. In 

addition, (Rajeswaren et al., 2022)demonstrated that 

injecting a-crystallin intravenously into rats following 

an ON crush improves RGC survival while 

simultaneously preventing the activation of retinal 

microglial cells. As we've already established, the 
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neuroprotective effects of crystallin release following 

lens injury extend to ON .Research has demonstrated 

that beta and gamma crystalline can enhance 

regeneration by activating CNTF expression in 

astrocytes (an action that is independent of 

macrophages) and the JAK/STAT3 signaling pathway 

that follows (Liu et al., 2022). The foregoing suggests 

that crystalline may one day make up a regenerative 

therapy for ON. 

Some members of the family of (NGFs) that have been 

linked to neuroprotection following injury are (CNTF), 

(BDNF), and fibroblast growth factor-2 (FGF-2). 

Researchers have found that BDNF improves the 

survival of RGCs after injury. In addition, the survival 

of SMI‐32+ large soma RGCs is enhanced when BDNF 

expression increase in the retinal tissue. This is because 

these cells are more prone to acute injury following 

ONC. In conclusion, a rat model of ON transaction 

demonstrated that RGC survival was enhanced when 

BDNF and the free radical scavenger S‐PBN were 

administered together, but long‐distance axon 

regeneration was not improved. 

According to (Bennett et al., 2023), people who test 

positive for antibodies to myelin oligodendrocyte 

glycoprotein, AQP4, and CRMP5 may have more severe 

optic nerve atrophy and worse visual acuity recovery 

compared to people with typical optic neuritis caused by 

idiopathic or multiple sclerosis. By distinguishing 

between these conditions, important laboratory, 

imaging, and clinical findings help doctors narrow their 

diagnostic focus and provide the best acute and 

preventative care. The preservation of color vision, 

visual fields, and contrast sensitivity could be achieved 

through the prompt administration of high-dose 

corticosteroids and, in certain cases, plasmapheresis, 

which could be guided by the prompt and accurate 

diagnosis of optic neuritis subtypes. The understanding 

of autoimmune neurological disorders, the design of 

clinical trials, and the forefront of therapeutic innovation 

can all be enhanced by further progress in the diagnosis, 

treatment, and understanding of optic neuropathy. 

 

7. Conclusion and Implications  

In the past 20 years, numerous research groups have 

dedicated their efforts to finding new ways to treat the 

ON's currently incurable diseases. The understanding of 

demyelinating ON and TON in rats has grown thanks to 

recent advances in the field's models. Several 

therapeutic options have been identified through animal 

model studies and clinical trial results. These include 

both established pharmaceutical compounds and newer, 

more innovative drugs or stem cell therapies that are 

showing promise in slowing the disease's progression. 

The wide variety of optic nerve pathologies, each with 

its own unique cause and degree of visual impairment, 

presents researchers and clinicians with a formidable 

array of obstacles. Mild to severe visual impairments, 

and in extreme cases, total unilateral or bilateral 

blindness, can be caused by optic neuritis and traumatic 

optic neuropathy, particularly the demyelinating form. It 

is crucial to find effective treatments that can alleviate 

symptoms and improve patient outcomes, since these 

diseases remain incurable despite substantial research. 

Both medical professionals and researchers are on the 

lookout for new and old treatments that can address the 

causes of optic nerve damage. Because these 

interventions must be administered soon after the insult, 

treatment is time sensitive. This review delves into the 

clinical and epidemiological profiles of optic nerve 

pathologies, illuminating their symptoms and 

prevalence. Additional aid in the development and 

testing of treatments is provided by rodent models that 

reproduce clinical features of these diseases. 

As challenging as it is, present treatments try to lessen 

inflammation, safeguard the brain, and increase neural 

regeneration. The necessity for continuous research to 

enhance therapeutic tactics is, however, highlighted by a 

critical evaluation of current treatments. Complex optic 

nerve pathologies may be treatable with the use of 

emerging technologies and combination therapies. 

According to the papers were looked at, the optimal 

approach might involve a mix of pharmacological, 

cellular, and technological interventions. The translation 

of research into effective treatments for patients requires 

collaboration between pharmaceutical companies, 

medical professionals, and researchers. There is a 

scientific and humanitarian motivation to find the 

therapies for optic nerve pathology that will help people 

whose lives are severely impaired by these diseases. 

 

8. Limitations and Future Research  

There has been less study focused on optic nerve 

pathology, but there are still some caveats to think about. 

The results might be impacted by socio-cultural 

variables, diagnostic capabilities, and healthcare 

accessibility in the region. To overcome these 

limitations, future studies should investigate cultural 

differences in the way different populations react to 

optic nerve diseases. The generalizability of the research 

would be enhanced with a more extensive geographical 

scope that encompasses multiple countries. Additional 

research is needed on time-related factors, including 

intervention effects and longitudinal studies. If reliable, 

cross-cultural insights into optic nerve pathology is 

needed, Cross-verify of results in different healthcare 

structures should be done. All things considered, our 

knowledge will grow, and we will be able to develop 

treatments for optic nerve disorders that are both more 

universally applicable and more responsive to changes 

in time. 

 

References  

1. AlAsmari, A. F., Alharbi, M., Alqahtani, F., 

Alasmari, F., AlSwayyed, M., Alzarea, S. I., Al-



 

 

 

 

 

 

2502 

  
  

Journal of Chemical Health Risks           

www.jchr.org   

JCHR (2024) 14(1), 2496-2503 | ISSN:2251-6727      

Alallah, I. A., Alghamdi, A., Hakami, H. M., & 

Alyousef, M. K. (2021). Diosmin alleviates 

doxorubicin-induced liver injury via modulation of 

oxidative stress-mediated hepatic inflammation and 

apoptosis via NfkB and MAPK pathway: A 

preclinical study. Antioxidants, 10(12), 1998.  

2. Altındal, E. U., & Kurt, A. (2023). Causes of 

Blindness and Visual Impairment in a Mediterranean 

Coast District of Turkey. Eastern Journal of 

Medicine, 28(3).  

3. Amula, G. M. (2022). Optic Atrophy. 

https://emedicine.medscape.com/article/1217760-

overview#a6  

4. Au, N. P. B., & Ma, C. H. E. (2022). 

Neuroinflammation, microglia and implications for 

retinal ganglion cell survival and axon regeneration 

in traumatic optic neuropathy. Frontiers in 

Immunology, 13, 860070.  

5. Basha, F. H., Waseem, M., & Srinivasan, H. (2021). 

Cellular and molecular mechanism in 

neurodegeneration: Possible role of 

neuroprotectants. Cell Biochemistry and Function, 

39(5), 613-622.  

6. Bastakis, G. G., Ktena, N., Karagogeos, D., & 

Savvaki, M. (2019). Models and treatments for 

traumatic optic neuropathy and demyelinating optic 

neuritis. Developmental neurobiology, 79(8), 819-

836.  

7. Bennett, J. L., Costello, F., Chen, J. J., Petzold, A., 

Biousse, V., Newman, N. J., & Galetta, S. L. (2023). 

Optic neuritis and autoimmune optic neuropathies: 

advances in diagnosis and treatment. The Lancet 

Neurology, 22(1), 89-100.  

8. Benowitz, L. (2022). Optic Nerve Regeneration. 

https://glaucoma.org/optic-nerve-regeneration/  

9. Bettelli, E., Pagany, M., Weiner, H. L., Linington, 

C., Sobel, R. A., & Kuchroo, V. K. (2003). Myelin 

oligodendrocyte glycoprotein–specific T cell 

receptor transgenic mice develop spontaneous 

autoimmune optic neuritis. The Journal of 

experimental medicine, 197(9), 1073-1081.  

10. Buonfiglio, F., Böhm, E. W., Pfeiffer, N., & Gericke, 

A. (2023). Oxidative Stress: A Suitable Therapeutic 

Target for Optic Nerve Diseases? Antioxidants, 

12(7), 1465.  

11. Chen, B., Zhang, H., Zhai, Q., Li, H., Wang, C., & 

Wang, Y. (2022). Traumatic optic neuropathy: a 

review of current studies. Neurosurgical Review, 1-

19.  

12. Chen, Y., Yuan, S., Cao, Y., Kong, G., Jiang, F., Li, 

Y., Wang, Q., Tang, M., Zhang, Q., & Wang, Q. 

(2021). Gasotransmitters: potential therapeutic 

molecules of fibrotic diseases. Oxidative Medicine 

and Cellular Longevity, 2021, 1-18.  

13. Dahl, A. A. (2021). Anterior Ischemic Optic 

Neuropathy (AION). 

https://emedicine.medscape.com/article/1216891-

overview  

14. Dimauro, I., & Caporossi, D. (2022). Alpha B-

Crystallin in Muscle Disease Prevention: The Role 

of Physical Activity. Molecules, 27(3), 1147.  

15. Dünyagöz. (2023). This Disease Threatens Almost 2 

Million People In Turkey! Dünyagöz Hospitals 

Group 

https://www.dunyagoz.com/en/corporate/news/this-

disease-threatens-almost-2-million-people-in-turkey 

16. Hage, R., & Vignal-Clermont, C. (2021). Leber 

hereditary optic neuropathy: review of treatment and 

management. Frontiers in Neurology, 12, 651639.  

17. Hargreaves, I., Heaton, R. A., & Mantle, D. (2020). 

Disorders of human coenzyme Q10 metabolism: an 

overview. International journal of molecular 

sciences, 21(18), 6695.  

18. Kanakamedala, A. (2023). Compressive Optic 

Neuropathy Clinical Presentation. 

https://emedicine.medscape.com/article/1217005-

clinical#b4  

19. Kang, E. Y.-C., Liu, P.-K., Wen, Y.-T., Quinn, P. M., 

Levi, S. R., Wang, N.-K., & Tsai, R.-K. (2021). Role 

of oxidative stress in ocular diseases associated with 

retinal ganglion cells degeneration. Antioxidants, 

10(12), 1948.  

20. Kraff, C. (2022). Optic Neuropathy: Symptoms, 

Causes & Treatment.  

https://kraffeye.com/blog/optic-neuropathy-

symptoms-causes-treatment 

21. Lai, Y.-F., Lin, T.-Y., Ho, P.-K., Chen, Y.-H., 

Huang, Y.-C., & Lu, D.-W. (2022). Erythropoietin in 

optic neuropathies: current future strategies for optic 

nerve protection and repair. International journal of 

molecular sciences, 23(13), 7143.  

22. Lambiri, D. W., & Levin, L. A. (2022). Modeling 

Reactive Oxygen Species-Induced Axonal Loss in 

Leber Hereditary Optic Neuropathy. Biomolecules, 

12(10), 1411.  

23. Lee, S. H., Yun, S. J., & Kim, D. H. (2022). Optic 

nerve sheath diameter measurement for predicting 

raised intracranial pressure in pediatric patients: A 

systematic review and meta-analysis. Hong Kong 

Journal of Emergency Medicine, 29(3), 177-186.  

24. Liu, H., Bell, K., Herrmann, A., Arnhold, S., 

Mercieca, K., Anders, F., Nagel-Wolfrum, K., 

Thanos, S., & Prokosch, V. (2022). Crystallins play 

a crucial role in glaucoma and promote neuronal cell 

survival in an in vitro model through modulating 

Müller cell secretion. Investigative Ophthalmology 

& Visual Science, 63(8), 3-3.  

25. Margolin, E., Blair, K., & Shemesh, A. (2022). Toxic 

and nutritional optic neuropathy. In StatPearls 

[Internet]. StatPearls Publishing.  

26. Mengist, W., Soromessa, T., & Legese, G. (2020). 

Method for conducting systematic literature review 

https://emedicine.medscape.com/article/1217760-overview#a6
https://emedicine.medscape.com/article/1217760-overview#a6
https://glaucoma.org/optic-nerve-regeneration/
https://emedicine.medscape.com/article/1216891-overview
https://emedicine.medscape.com/article/1216891-overview
https://www.dunyagoz.com/en/corporate/news/this-disease-threatens-almost-2-million-people-in-turkey
https://www.dunyagoz.com/en/corporate/news/this-disease-threatens-almost-2-million-people-in-turkey
https://emedicine.medscape.com/article/1217005-clinical#b4
https://emedicine.medscape.com/article/1217005-clinical#b4
https://kraffeye.com/blog/optic-neuropathy-symptoms-causes-treatment
https://kraffeye.com/blog/optic-neuropathy-symptoms-causes-treatment


 

 

 

 

 

 

2503 

  
  

Journal of Chemical Health Risks           

www.jchr.org   

JCHR (2024) 14(1), 2496-2503 | ISSN:2251-6727      

and meta-analysis for environmental science 

research. MethodsX, 7, 100777.  

27. Miller, N. R. (2021). Traumatic optic neuropathy. 

Journal of Neurological Surgery Part B: Skull Base, 

82(01), 107-115.  

28. Miller, N. R., & Tsai, R.-K. (2023). Optic 

Neuropathies: Current and Future Strategies for 

Optic Nerve Protection and Repair. In (Vol. 24, pp. 

6977): MDPI. 

29. Nakazawa, T., & Fukuchi, T. (2020). What is 

glaucomatous optic neuropathy? Japanese Journal 

of Ophthalmology, 64, 243-249.  

30. Osborne, B., & Balcer, L. J. (2023). Optic neuritis: 

Pathophysiology, clinical features, and diagnosis. 

https://www.uptodate.com/contents/optic-neuritis-

pathophysiology-clinical-features-and-diagnosis#  

31. Pozyuchenko, K., Shouchane-Blum, K., Brody, J., 

Lazdon, E., Yassur, I., Nisgav, Y., Frenkel, D., & 

Stiebel-Kalish, H. (2020). Investigating animal 

models of optic neuropathy: An accurate method for 

optic nerve and chiasm dissection in mice. Journal 

of Neuroscience Methods, 331, 108527.  

32. Rajeswaren, V., Wong, J. O., Yabroudi, D., Nahomi, 

R. B., Rankenberg, J., Nam, M.-H., & Nagaraj, R. H. 

(2022). Small Heat Shock Proteins in Retinal 

Diseases. Frontiers in Molecular Biosciences, 9, 

860375.  

33. Redler, Y., & Levy, M. (2020). Rodent models of 

optic neuritis. Frontiers in Neurology, 11, 580951.  

34. Rodriguez-Beato, F. Y., & De Jesus, O. (2020). 

Compressive optic neuropathy.  

35. Ruan, Y., Jiang, S., Musayeva, A., & Gericke, A. 

(2020). Oxidative stress and vascular dysfunction in 

the retina: Therapeutic strategies. Antioxidants, 9(8), 

761.  

36. Sanz-Morello, B., Ahmadi, H., Vohra, R., 

Saruhanian, S., Freude, K. K., Hamann, S., & Kolko, 

M. (2021). Oxidative stress in optic neuropathies. 

Antioxidants, 10(10), 1538.  

37. Sreshta, K., Dave, T. V., Varma, D. R., Nair, A. G., 

Bothra, N., Naik, M. N., & Sistla, S. K. (2021). 

Magnetic resonance imaging in rhino-orbital-

cerebral mucormycosis. Indian Journal of 

Ophthalmology, 69(7), 1915.  

38. Statista. (2023). Eye Care - Turkey (OTC 

Pharmaceuticals, Issue. 

https://www.statista.com/outlook/hmo/otc-

pharmaceuticals/eye-care/turkey 

39. Ureña-Guerrero, M. E., Castañeda-Cabral, J. L., 

Rivera-Cervantes, M. C., Macias-Velez, R. J., 

Jarero-Basulto, J. J., Gudiño-Cabrera, G., & Beas-

Zárate, C. (2020). Neuroprotective and 

neurorestorative effects of Epo and VEGF: 

perspectives for new therapeutic approaches to 

neurological diseases. Current Pharmaceutical 

Design, 26(12), 1263-1276.  

40. Wong, K. A., & Benowitz, L. I. (2022). Retinal 

Ganglion cell survival and axon regeneration after 

optic nerve injury: role of inflammation and other 

factors. International Journal of Molecular Sciences, 

23(17), 10179.  

41. Yu-Wai-Man, P., Newman, N. J., Carelli, V., 

Moster, M. L., Biousse, V., Sadun, A. A., Klopstock, 

T., Vignal-Clermont, C., Sergott, R. C., & Rudolph, 

G. (2020). Bilateral visual improvement with 

unilateral gene therapy injection for Leber hereditary 

optic neuropathy. Science translational medicine, 

12(573), eaaz7423.  

42. Zhang, N., Wang, J., Li, Y., & Jiang, B. (2021). 

Prevalence of primary open angle glaucoma in the 

last 20 years: a meta-analysis and systematic review. 

Scientific reports, 11(1), 13762.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.uptodate.com/contents/optic-neuritis-pathophysiology-clinical-features-and-diagnosis
https://www.uptodate.com/contents/optic-neuritis-pathophysiology-clinical-features-and-diagnosis
https://www.statista.com/outlook/hmo/otc-pharmaceuticals/eye-care/turkey
https://www.statista.com/outlook/hmo/otc-pharmaceuticals/eye-care/turkey

