UNVEILING THE THERAPEUTIC POTENTIAL OF VERBASCOSIDE TO COMBAT DIABETIC WOUND
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Diabetes is a multifaceted metabolic disease which impedes wound healing process leading to chronic ulcers in the lower extremities mostly. This class of wounds obstructs maturation of granulating tissues due to the vascular damage resulting in ischemia, continuous production of pro-inflammatory cytokines and impaired- angiogenic response, microvascular complications, macrophage activation,
keratinocytes, fibroblast migration & proliferation, production of growth factors, increased serum matrix metalloproteinase, impaired collagen accumulation, dysregulated neuropeptide expression in the skin combining suppressed inflammatory response. With these complex molecular mechanisms in background and despite considerable advances made in understanding them over the years, diabetic wounds
continue to present a daunting challenge and health care burden. So the search for alternative approaches or drugs, particularly from natural products, is of key importance.

Phenylethanoid glycoside like verbascoside a water-soluble polyphenolic compound has antioxidant, anti-inflammatory and antineoplastic properties with numerous wound-healing and neuroprotective properties. It activates antioxidant enzymes along with the increase in keratinocytes migration and inhibition of inflammation mediators. Verbascoside also possesses the highest combinatory activity (wound
healing, anti-inflammatory and anti-nociceptive). It also possesses anti-diabetic and antioxidant activity. Hence, the purpose of this review is to highlight the health benefit role, functional property and therapeutic uses of this phenylethanoid glycoside which holds a great promise as a wound healing candidate in case of diabetes.
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Introduction

TheDiabetes Epidemic: Global Projections, .+ The diabetic foot s initiated by ulceration of the skin. * Phenylethanoid glycosides (PhGs) are generally water-soluble phenolic compounds that occur naturally.
: - : . » PhGs have been isolated from different parts of the medical plants, as well as from suspension cell cultures, callus tissues, and hairy roots cultures.
20 10—2030 » Repeated mechanical agitation and minor trauma are the primary
» They are reported from the families like Acanthaceae, Asteraceae, Berberidaceae, etc.
Causes.
World 2011 = 366 million « For instance, 69 PhGs have been isolated from Cistanche herba and 51 PhGs from Forsythiae fructus.

2030 = 552 million
Increase = 51%

Interaction of neuropathy, ischemia, and infection is seen. : : . o : L : :
patny » Verbascoside (also known as acteoside), another PhGs is widely distributed in the families like Lamiaceae, Plantaginaceae, etc.

* Neuropathy affects sensory, motor, and autonomic pathways. » PhGs possess antibacterial, anticancer, antidiabetic and other properties.

- Some of the pathogenic factors for neuropathy include «  Despite the promising benefits, PhGs have failed to fulfill their therapeutic applications due to their poor bioavailability.

hyperglycemia, oxidative stress, etc.

- Above mentioned factors contribute to microvascular disease and «  \erbascoside is a phenylethanoid glycoside.

neural dysfunction. - Itis a naturally occurring water-soluble compounds widely distributed in the plant kingdom.
» 15% of diabetic patients develop foot ulcers during their lifetime « Structurally, it has cinnamic acid (C6—C3) and hydroxyphenylethyl (C6—C2) moieties that are attached to a f-glucopyranose (apiose, galactose, etc.) via a glycosidic
« Non-healing ulcers are responsible for 85% of non-traumatic lower bond.

extremity amputation. 0 R o
« Limb amputation in diabetic patients is 10 to 20 times more than that HO B ] /ggé/o\/\i:[m

of a healthy individual. § o

- o OH
HO OH
Major Complications of Diabetes a

Microvascular Macrovascular

Chemical structure of Verbascoside. Phenylethanoid (in red) and caffeic acid (in blue) moieties attached to «-rhamnopyranosyl-g-glucopyranose (in green).

Eye Brain
High blood glucose and high Increased risk of stroke and
blood pressure can damage cerebrovascular disease, including Neuroprotective Activity Antiviral, Antibacterial and
eye blood vessels, causing transient ischemic attack, cognitive o Alzheimer e Antiprotozoal Activity

retinopathy, cataracts and impairment, etc.

* Activating ERK
glaucoma

* Increasing IFN-y

« Parkinson
« Conginitive performance

Kidney Heart _ Protection from UV irradiation
High blood pressure High blood pressure and insulin | ——— + Down-regulating MAPK/NF-KB
damages small blood vessels resistance increase risk of coronary Anti diabetic Activity ‘ » Inhibiting melanin production
and excess blood glucose heart disease * Decreasing glucose uptake 1

overworks the kidneys,

resulting in nephropathy. * Inhibiting related enzymes

Hepatoprotective Activity

* Increasing antioxidant defense system

* Alleviating lipid-overoxidation damage

* Increasing the activities of related enzymes

Extremities

Peripheral vascular disease results
from narrowing of blood vessels

Neuropathy

Hyperglycemia damages

Anti-obesity
» Inhibiting a-chymotrypsin, trypsin,

ne:veor::s; ;f; tt;i P?:izhri:i increasing the risk for reduced or pepsin and pancreatic lipase Antiinflammatory Activity
result in pain and/or lack of blood flow in legs. Feet i Up-regulating adipose leptin » Suppressing MAPK, NF-kB, and

wounds are likely to heal slowly

numbness. Feet wounds may contributing to gangrene and other
go undetected, get infected complications. Anticancer Activity

andiend Iogangrens: = Inhibition of cancer cell proliferation
* Inducing cancer cell apoptosis

| JAK-STATs pathways
* Activating Nrf2 pathway
~* Inhibiting chemokines

Promoting bone regeneration

DIABETES * Decreasing tumor size e 2 ¢ A
S —— - - - .
IMPAIRED MMPs HIGH SUGAR * Enhancing survial rate of tomor mice iz e osteopro.egerm i
l am - * Decreasing NF-kB ligand level
~~_PRODUCTION .
IMPAIRED CYTOKINE L\
\. » '/,\,\: \
£ ZFua ALDOSE REDUCTASE NITRIC OXIDE SYNTHETASE i : ' '
B / NEUROPATHY ACTIVATE HEXOSAMINE PATHWAY
, ] S HEEVOREAE ‘ ‘ A summary of the potential health benefits of phenylethanoid glycosides
) - ‘ ' GLUCOSE-6-PHOSPHATE DEHYDROGENASE '
7o\ | SORBITOL AND FRUCTOSE ' _~ NIRIC OXIDE {
IMPAIRED ANGIOGENESIS AP, Y ‘
= {NITROUSOXIDE BLOCKING ‘ ”A':'P"" ‘ ‘

l ‘ MYOINOSITOL t REACTIVE OXYGEN SPECIES |

| l l AFFECT
IMPAIRED KERATINOCYTE ) IMPAIRED FIBROBLAST NUEROPATHY Low skin penetration capacities

PROLIFERATION AND PROI&?‘:&%’: AND { VASOCONSTRICTION
MIGRATION . PLATELET FUNCTION
3 CELL CHEMOTAXIS ANGIOGENESS
2 GROWTH FACTOR PRODUCTION
! s CELL PROLIFERATION INFLANIMATION ‘
ST R IMPAIRED INFLAMMATORY / ‘

) A
FACTOR PRODUCTION ’,ﬁ o

| WOUND HEALING |

GLYCATION OF Limitations of phenylethanoid glycosides

CELL FUNCTION \
HAEMOQGLORIN
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Healing In Diabetes
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= ! diabetic, etc.
Differences in the normal and diabetic wound healing phases  \erbascoside increases keratinocytes migration and inhibits inflammation, hence it is a potential candidate

for wound healing

M * Due to its potential healing activities when it comes to diabetic wound, it can be used in that aspect.
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