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ABSTRACT 

Type 2 Diabetic Retinopathy is a communal cause of visual damage in the world and it is a actually blinding 

complication of diabetes that damages the eye's retina. Type 2 Diabetic retinopathy is a complication of diabetes 

that distresses the blood vessels of the retina. Growth of new blood vessels, known as proliferative retinopathy, 

may lead to blindness through hemorrhage and scarring. A worsening of retinal blood vessels producing loss of 

blood vessels and leakage into the retina is known as maculopathy and leads to visual impairment and may 

progress to blindness. Brain-derived neurotrophic factor (BDNF) activates the receptor tropomyosin-related 

kinase B (TrkB) with high potency and specificity, promoting neuronal survival, differentiation, and synaptic 

function. In this review, main focus has been played on NTF3, NGF interactions with TrkB as NTF3 and NGF 

can act as agonist for TrkB, which would be helpful in retinal cell survival which would in turn help in controlling 

Type 2 Diabetic Retinopathy. 
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INTRODUCTION 

Type 2 Diabetic retinopathy (T2DR) remains a main cause of visual impairment and blindness in the worldwide 

with its timely detection and timely treatment capable of reducing the risk of visual loss [1]. Reasons for loss of 

vision are diabetic maculopathy and complications of proliferative diabetic retinopathy (PDR) such as vitreous 

hemorrhage, tractional retinal detachment, and neovascular glaucoma. By 2030 developing countries will face 

growth by 69% and industrialized countries by 20% of the number of patients with diabetes compared to 2010 

[2,3,4]. Micro-angiopathy due to hyperglycemia in patients with diabetes mellitus outcomes in vascular leakage, 

which causes diabetic macular edema on one hand, and capillary occlusion on the other hand. Capillary occlusion 

then again causes retinal ischemia and increased levels of vascular endothelial growth factor (VEGF) which are 
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responsible for the expansion of neovascularization and the proliferative stage of diabetic retinopathy [5]. Retina 

is a part of central nervous system. Brain-derived neurotrophic factor (BDNF), a member of the neurotrophin 

family, was effective in guarding retinal neurons from hyperglycemia in vitro. BDNF promoted neuronal cell 

survival. Tropomyosin-related kinase B (TrkB) is a receptor protein involved in the development and maturation 

of the central and peripheral nervous systems. BDNF has a great affinity for TrkB and p75 increases the 

interaction between BDNF and TrkB [6].  

 

 

Figure1. Difference between healthy eye and Diabetic Retinopathy eye [7] 

 

BDNF and TrkB 

 

 BDNF is a member of the neurotrophin family of growth factors and is significant in the development, 

differentiation and maintenance of neurons. Previous studies have discovered that BDNF is critical for 

photoreceptor cells and the repair of injury to the retina and the optic nerve. BDNF encourages survival in injured 

RGCs induced by axotomy or retinal ischemia, and also promotes regeneration of the nerve fiber [8, 9]. In 

addition, BDNF encourages the survival of retinal interneurons and is important for forming phenotypes and 

synaptic connections in the developing retina [10]. Tropomyosin-related kinase B (TrkB) is a receptor protein 

involved in the development and maturation of the central and peripheral nervous systems. BDNF has a great 

affinity for TrkB and p75 increases the interaction between BDNF and TrkB. Upon ligand-binding, TrkB 

undertakes homodimerization, autophosphorylation and activation. It then recruits and activates several 

downstream effectors to regulate gene expression and protect neurons. Members of the TrkB downstream 

signaling cascade, including ERK/MAPK and PI3K/PKB, have been reported to be responsive to BDNF [11, 12]. 
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The interaction study of brain-derived neurotrophic factor (BDNF) with its tropomyosin-related kinase receptor 

B (TrkB) is involved in fundamental cellular processes including neuronal proliferation, differentiation and 

survival [13]. 

 

7, 8-Dihydroxyflavone  

 

Flavonoids are a naturally arising class of chemicals, which are plentiful in fruits and vegetables and exert diverse 

biological effects. Recent studies have recognised that a flavonoid derivative, 7,8-DHF acts as a high-affinity 

tropomyosin related kinase receptor B (TrkB) agonist that incites receptor dimerization and autophosphorylation 

and activation of downstream signalling in vivo. This compound has been revealed to be highly neuroprotective 

in numerous disease conditions. 7, 8-Dihydroxyflavone (7,8-DHF) is a TrkB receptor agonist, and treatment with 

this flavonoid derivative conveys about an enhanced TrkB phosphorylation and encourages downstream cellular 

signalling [14]. 

 

NGF and NTF3 

Nerve growth factor (NGF) is important for the development and maintenance of the nervous system. 

Extracellular ligand for the NTRK1 and NGFR receptors, triggers cellular signaling cascades through those 

receptor tyrosine kinase to regulate neuronal proliferation, differentiation and survival. NGF is initially in a 7S, 

130-kDa complex of 3 proteins - Alpha-NGF, Beta-NGF, and Gamma-NGF (2:1:2 ratio) when expressed. This 

form of NGF is also referred to as proNGF (NGF precursor). The gamma subunit of this complex acts as a serine 

protease, and cleaves the N-terminal of the beta subunit, thereby activating the protein into functional NGF. NGF 

is involved primarily in the growth, as well as the maintenance, proliferation, and survival of nerve cells 

(neurons). In fact, NGF is critical for the survival and maintenance of sympathetic and sensory neurons, as they 

go through apoptosis in its absence. However, numerous current studies suggest that NGF is also involved in 

pathways besides those regulating the life cycle of neurons [15]. 
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Figure2. Structure of NGF [16] 

Neurotrophin-3 is a protein that in humans is encoded by the NTF3 gene. The protein encoded by this gene, 

NT-3, is a neurotrophic factor in the NGF (Nerve Growth Factor) family of neurotrophins. It is a protein growth 

factor which has activity on certain neurons of the peripheral and central nervous system; it helps to maintaining 

the survival and differentiation of existing neurons, and inspires the growth and differentiation of new neurons 

and synapses. NT-3 was the third neurotrophic factor to be categorized, after nerve growth factor (NGF) 

and BDNF (Brain Derived Neurotrophic Factor) [17, 18]. NT-3 is unique in the number of neurons it can possibly 

stimulate, given its ability to activate two of the receptor tyrosine kinase neurotrophin receptors [19]. 

 

Figure3. Structure of NTF3 [20] 
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CONCLUSION 

In past studies, it has been reported that BDNF activated TrkB for cell survival signals. Likewise, 7, 8-

Dihydroxyflavone was used as TrkB receptor agonist, enhanced TrkB phosphorylation and promotes downstream 

cellular signalling. In this review, as a novel approach it was hypothesized that NGF and NTF3 can also act as 

agonist for TrkB as both of them are similar to BDNF (predicted with help of ProBis bioinformatics tool). NGF 

and NTF3 could be helpful in controlling T2DR as they will bind to TrkB and thus will promote cell survival 

signals in diabetic retina. In future study, NGF and NTF3 will be docked with TrkB for studying the interactions 

of NGF and NTF3 with TrkB with the help of various online bioinformatics online tools, which would be great 

beneficial for controlling T2DR. 
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