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Neuro-vascular damage

Diabetic Retinopathy
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v- Poly ADP Ribose Polymerase
vi- Reactive Oxygen Species
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i- Prolifrative Diabetic Retinopathy

ii- Non-Prolifrative Diabetic Retinopathy
iii - Scavenger

iv -Advanced Glycation Endproducts
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viii -Pigment Epithelium-Derived Factor
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i- Blood Retinal Barrier, BRB

ii -Vascular Endothelial Growth Factor
iii -Monocyte chemoattractant protein-1
iv -Intercellular Adhesion Molecule-1

v -Nuclear factor-kappa B

vi -Hypoxia-inducible factor 1-alpha
vii -Nitric Oxide


https://ijem.sbmu.ac.ir/article-1-1919-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-06-10 ]

1H9F M/_M:; LS‘OJL«.A:; 4/,.&.44'6 o9 (il paleilio 9 j4y(19)3 3£ galan YA

Vascular cell
membrane

G = DAG

’ Acivation of PKC isoforms,
Glyealysis espacially PKCf

Phosphorylation and
regulation

' ' ] '
. L Cyioskaletal I ol
factors ranspariers proseins enzymes and

receplons
A '] i
Leucocyte
Cooon > izt D
Gt ) 2, oo )

Siyde o PKC Qb slapsissd A -¥ K
™ il S,

Sk, s polyol .
G Bl KK € el Sl glie (s 5mme polyol juue
3ol Mo piige Jaas 55058 4 o O s 5 st
5 ol s Gal geiSugane 5 sal a3l S,
G S s ol ol bl s SHE 5 5 SYE
ca3 Mbsdie bad Jsinose 5 JASSYE G s
sadds Jlad Haese gl OSHE mlans il 5 Sl Ll s
Olsie 4 oidw NADPH (i) s olose Q33 b
oalS sel of o (BAK 5 s sidipe s 5SS
sbayl 51 (S plee o S0, esbsK callas
e o g shial GaSbsK e (RS 5 Sl ol

e pgo 5586 Ol sie 4 i) Gu il Gl Bl

f

Mgl 4Sud ¢

i
S0H
D~
NAD+  NADH
QD D

glucose

Glutathione
reductase

Cridized Reduced

a3l Olsie 4 GBS 05 3all a3l G Jlad —F [
@“-‘i#‘) d)ﬁeg BY) ‘POIyOI o L;Q.JISJJ..\A.A

" i

iii -Aldose Reductase

Oilpls s o PKC Hud Jls eel 35 VEGF
™ s sl sa VEGF o131 Slee el PKC slasais s

| Hypoxia |
4
1 — A
ANVEGF [auund PkEB- 1
]
B vrmmation
=

A Vascular

Proliferative DR Macular
edema

Permeability

355 58 VEGF 5 uSsua 63550 (38 -Y JS&
A} Li ‘Li .-
R SR

il Slsis, s PKC as
GLUTL' o5k 3 3S5K (oanaima bulyd o
Olmoa Lo s ead S gladsle 5 3use Wl
SlSE labailgun pant sgdipe Bras Sl SK
s9) DAG cale &el wliwsy-adall ok fie
e o al s e Lo T s e (Uil oo
i PKC-B 2535340 s325 4 PKC a3 DAG a3
L3S 08 855/ (s 83l 33 532 a3l ol oo s e
5 Oo—redishud Bl b Jlad ) sa oS Mo
cLesas Bl (s, slaossSk als
o LS 5 ol oWl glagdis, (olae
o Gel g o sl el Jals glaas sl
sSlae Hu el g 35T s Seas Gooe

o aalsa JLb 5wl

i -Glucose Transporter 1
ii -Diacylglycerol
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i -Nicotinamide adenine dinucleotide

ii -Glyceraldehyde 3-phosphate dehydrogenase

iii -Tumor Necrosis Factor alpha

iv -Glutamine-fructose 6-phosphate amidotransferase
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i -Extra Cellular Matrix

ii -Matrix Metalloproteinases

iii -Tissue Inhibitor of metalloproteinase
iv -Matrix metalloproteinase inhibitors
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ii- Insulin-like Growth Factor 1

iii- Growth Hormone

iv -Endothelin 1

v -Human Umbilical Vein Endothelial Cells (HUVECs)
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i -Doxycyclin
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Abstract

Introduction: Today, diabetes as a result of its many complications such as retinopathy,
nephropathy, neuropathy and cardiovascular problems is attracting much attention as a global
pathology. Diabetic retinopathy is a major cause of adult blindness in the world, as reported by the
World Health Organization, with a prevalence estimated to double by 2030. Diabetic retinopathy
can be categorized as two types, proliferative- and non-proliferative diabetic retinopathy. Based on
literature available, 20-50% of patients with long duration of diabetes, are mostly diagnosed with
the proliferative form of retinopathy, a disorder caused by activation of biochemical pathways
associated with hyperglycemia and ultimately increased oxidative stress, inflammation, and nerve
damage, resulting defects in micro-vessels of the retina, eventually which can lead to vision loss
and blindness. Hence due to the increased production of free radicals and active oxygen species
(ROS), and also defects in the antioxidant defense system in this disease, natural antioxidants,
such as plant flavonoids can be effective in reducing harmful oxidative stress. Currently the use of
medicinal plants and their active components is a field of interest in the treatment of diabetes and
its complications. Based on the results of several studies on the use of natural products in
treatment of diabetes, antioxidants could be used to design new drugs with lower side effects.
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