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Original Article

Effect of Vanillic Acid on Nerve Conduction Velocity
in Chronic Constriction Injury Model of Neuropathy

Shubhangl Pawar*, Shubham Khalrnar, Vinod Patil, Rajendra Bhambar
Mahatma Gandhi Vidyamandir's, Phammacy Coltege, Mumbai-Agra Road, Panchavati, Nashik. Maharaghira, INDIA.

ABSTRACT

Background: Neuropsthic Pain (NP} is less or symptomatically managed by presently
nvailable therapeutics. Thersfore developing more effsctive drugs with minimum edvarse
offects Is easential. Vanilic acid ia phenclic secondary plant metabolite. Extensive resaarch
regarding phenolic scids with antioxidant, free radicsé wging and protective
rolss have baen publishad. Objectives: The aim of this undertaken study was to evahiate
the efficacy of vanillic acid (V.A.) to improve nerve conduction velacity in neuropathic
pain induced by CCl (chronic constriction injury) and to evaluste its antioxidant potential.
Mathods: Rats wera divided into 7 groups [n=8), as negative control, positive control
(CCH), sham control, CCl+gabapentin (300 mg/kg, p.o.), V.A. {26 mg/kg. p.a.), V.A.
(60 mg/kg. p.o.) and V.A. {100 mgkg. p.o.). After surgery oxytetracycline (25 mg/kg,
i.m.} was sdministered in animals to avoid any Infection. Vanilic acid.and gabspentin
sdministesed post-surgery from day 4* till 28* day. Velocity of nesve conduction and
antioxidant and histopathological studias were conducted on 28™ day. Results: Repeated
oral sdministration of vanilic ecid (60 mg/kg, 100 mg/kg) significantly improved |
MNCV. V.A. showsed sntioxidant property by significantly elevating level of GSH and
siso reverssd histopathological changes induced by CCl. Concluslon: This study has
suggested antioxidant and neuroprotective effect of vaniliic acid in CCl induced paripheral
neuropathy.

Kay words: CCl, MNCV, Neuropathy, Gabapentin, Vanilfic acid.

INTRODUCTION

Neuropathic Pain (NP) is initiated or caused
by ncuronal injury or functional disabilitics
in the nervous system.'! NP is ansing from
damage to nerve due to tumors, diabetic
ncuropathy, herpes zoster, complex regional
pain syndrome, AIDS, hyposia.ctie’ NP
majorly affects quality of lifc of paticnts
and has a great cennomic and social impacl.
It is reported by the institute of medicines
that millions of American adults usually
suffer from chronic pain and 17.9% suffer
from ncuropathic pain.' NP is multifacto-
nial causing impairment in ncrve function.
The pathophysiology of pain is complex
and involves centeal and peripheral path-
ways viz. neurotransmitter eclcase, altera-
tion in expression of ion channcls and main
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pathway.* It is known that both hyperalgesia
and allodynia coexist in both, inflamma-
tory and ncuropathic pain.® Physiological
stress caused by meabolic disorders, van-
ous inflammatory respanses, viral infec-
tions, dircet ncuronal trauma, discases like
cancer or use of chemotherapeutic drugs
and primary ncurological discases leads to
neuromal functional disabilitics and dam-
age resulting into N1 Pain may be tnggered
by even any non-specific, small intensity
stimulus, as neuronal injury changes ncuro-
physiology to the long exeent. These neu-
ronal changes leads to over-expressions of
ion channels and/or neuronal receptors
generating abnormal action potentials and
such synapuc transmission can result in

and
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A novel Comnamdrus disease 2019 (ORAD- 19} Iy the mfection of
the resplratony tract cansed by Sewre acite respifarery syndronne
comiavine — X {SARS ol 2] wiikch lus created 3 disastrous sige-
anlon in mnsk off the countries. Tie Brst case of COVIO-13 was e
ported in Chinas Wuham Stade {capital of Hubei province) in
IDeneutbaer 2019 | 1).

It s 3 bighly infiecrious dwesse amd abmest reachiod every
colmtry across the globe (Over 200 coantles) within a vwey vt
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Protective effect of SKB_Gutbiotic against castor oil and E.coli induced g]
diarrhea in laboratory animals :

Hemant Vanjari"’, Mahalaxmi Mohan®, Parag Saudagar”, Gitesh Guthale”, Mitali Dalvi"
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Koywanke The sim af this stady is W evabuste antiilshesd activity of SR Guthiotie agsing Castor oll and E ool lafucsd
SHR Gkl diarvhes tm Swtss albino mice and Sprague Dawley raks. In presens study three demns of SN Gartiotle we e reaod
Leeli agalnet casor off Induced Saarhes B mice, Ibs efect on with leitne was sudind.
:"," X SKRGbictic delnyed cumen o dintrhen, evuced fecal casiput and focad weight In Gastromsestinal manst inse
Armil cakdm el Comtonr ol Imfuoed SEB Grobied] ifieantly reduced p dric kades amd valume of -
Iﬂ.lmlmuﬂmpmly 112 Ecoll Insfuwed diatrraes muded, E coff [ wirk d fwr 7 ditys for
drrhea, SHI ¢ aly smd doce depesslently pedoced fecal autgan, Smproved fecsd

conslrenty, reduced I‘ml wwter coasess and laguved WO count. Fssopstiidogiond imeges thownd bn-
premement In domege cossed to the muosal epithedinn due e Ecoll and sl lmprved complese crype ooll
aarciiliocoune med Insegrity of gobles celic These resdi Indieased thes SKB Quidhdotic <an be weed ax an aatt
dl-lﬁulna:-aplnnmn-nllumnuimmm I Radiitiles collomization of . ooll hucsesia nn aobonic
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of diznhea Thus SKB Gurty eoubll e am et Bnrd unibdine-
rbenl duge.

1. Introduction infections are likely i for pm finy lon of all
dlunilumhed dullu I31. Dhniﬂ Il cinssified Hlnlaph:dly imto
bhhnmdmﬁmpd(ﬂlw]ﬂdhm{ﬂanln- two and diarrhea (4], Nomin-
b flow ar ean). 1¢ is ck ] by inal medlity with ledhudlmluumbemumllymlu.dumkr&mnw-ub

duclwduukuﬂdurmurfunudwuﬁmuammmﬂmﬁul bintics. Infrctious diarrhen occurs worldwide in kumans us well ax
fuid quemcy of bowel  nmimals due b0 vaniety of boecteria. Antavires smd £ coli struins ane non.
mm.mmlmdnbdwﬁmlmmnhdhgmlunlelm toxdn prodwcing bacseris kated with acute and protracted dlarhes
trolytes and water [ 1). fnfectlow xgents inclmbing b {a, virmvwesamd i Enfants particulady in developing fes. Ecoll is a major etinlo-
parasltes couses dinrrbea, Eooll, rofovineses are mijor agents cnsing  ghoal ogent levbved in infectioes dizndeea in by and smimals from
flarrisea im faros antmals. This pathogen causes specific enteric different pathog h of B.ral) divided In 4-8 gocies, BEn.
Infection that k asmoased with monspecific signs of diamhens. 1. hogenie Ecall (FPEC), Enterobemorrhegic Ecoll (EHEC), En.
fedlwnd-rhnln&nnmhuls-mo‘ﬁlenmtmud lwh’t Ecoli (EAEC), Entervinvasive Ecoll (EIEC), En-
ing comdilioms, din animal sgricultre tevotoxigende B.cali (ETEC) [5,6]. EPRC s the leuding cnme of infectious
Induistry H] Ilhbnlhynwmbh-ullmnublr Adn-l&nnipm- dlasvhen in hurnaa as well as frrm anlmals, It is the colonizing intestine
portion of diarthend o an be § drinkin, whidh leads fo disnaption in i inal pathogenic bamvier [7]. EPEC
wuser and ad ikl a-d Dl-ﬂm:l:lsﬂlyn smin are mom-toain prodecing b § ited with acwte and

of am Infection In b L'll':lcl wih:hmhemmlbjn pmlunu!dlul‘lluinldm et sarly Im the develapi

PS

vnrk'lyolhu:rli ﬂulmﬂmlli:nqa.mvdudlhﬂ:hﬁ- Both EHEC nmd FPEC bind to the surface eplthelin, indure rearmrange-

wption in & ¥ amd y mends of the cytodhek fexved to 2s hlmg ond eifaciag lesiuns,
* Cosvespaniag asehar.
Eavai] adddn ik (@ gl com (L Vasgarsd, asm nasikihyubao.cn b (M Mohan), deparsgistbsatie rons (1. Suadage),
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aneaics. Disbetic neurnpathy is werve dnm the ﬂpevunenlnl anbmal, Alloxan has found e be
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A nowel Coranavirus disease 2019 (COMID- 19] Is the mfection of
the respiratovy tract cansed by Seveve aoube respiratory synchrame
coranavirus —2 (SARS-Cov'-2] wikich has created a dizastioes sits-
akian in meos of the countries. The first case of COVID-19 was ne-
paried In China's Wuham Sade (capizal of Hubel province) in
December 2019 [ 1)

it i a Mighly infrchions divease asg aimost reached every
ooymiry across the globe (Cver 200 eommniles) withlm 3 very shon
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By April 20, 2020 ower 24 Likh people were infected with
QOVID-19 amd cawsed over 1.7 Lakh deaths worldwide [21 The
wiortality rate bhazed om the cases which had am putcome is on
Migher side, ir. 207 |2) Most of COVID- 19 wﬂmh W asymp-
omatic (or with very mild amd
mlmmmdnmmmheummmnm
wumber of COVID- 1 caers reportied mhrwmldbemlhehl#r
side. As an date, mo thexapy bs suaillabl
SARS-CoV-Z, the s mainly | ow

Accarding 1o the f‘.ﬂdﬂlelmwmwﬂ)
tiom, mone than 463 mdlioa peopleax were sulfering fromn dizbetes
phetully | 8) Very Bmited data ks available reganding COVIR9 pa-
thenes with dlaberes, but it & reporied that the diahetic pationts ane
at the vimeost sisk of SARS.CoM.2 infectkon. The rcemt report
publisihed by Chine e Cesre for Disease Comtrol and Prevention of
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1. lotrwdwition

CVID-19 {cosvmavirus disease 2009) Is a sespixatory trach in-
fection caused by 3 noved corunavinue that was first identified in
the oty of Wuhan, Hubei Proviace, Chims, 2t the end af 2019,
Cemrtirally, the virus closely resemnbles the severe ansie respiva-
wry syndmmne oooawins IHIS-CINJ {1) and has beem mamed
severe aouhe Y nm 2 (SARS-CoV-2]. I
Mmdmﬁgﬂzbmlhan 190 coeniies within a
shart perbod, Le. within 4350 days of ins iasial The

beem found bo be very effective o alected individuals. This mighs
be ome of the sasons for the low mostality rate in (ndia (0.02
deaths pev nilllon prreons) compared with Maty (178 deaths per
mlllﬁmpm:]lJL

cpuine and its b A aniah T ik ime have
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(blood glucose level > animaly trextad with Cabspentin (300 mg/kd po) Or. M Rudrapat
and Vantilo acid (28, 50 and 100 mg/kg, p.o) for next 4 weska. Vanilie scd (50 and Departmant of
MWWNMMMMU doxal changes, n  Onamisty, Bandp vathas of
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INTRODUCTION
Neuropathic Puain (NI%) ase chronic pain caused due 1o
damage 30 nesvnius gystem aither by inuey o diseases.

NI is distinguished by the sensory abnnrmabitics \m.,
dysesthesia (unpleasant abnormal inn), hyperal

Yaniiic acid, Antiaxidants.

raised dur W) dhronic hyperglycemia is responsible for
dubetic compbeations like neuropathy. Apopeosis in
neurens and supporting ghal cells is also developed by
thax oxadative nruamduuldlr!hcnmdun@muﬁlg
nervous 1)xttm dxrmgu n disbetex!¥ Reduction in

(an elevated respaase 10 painful sémul) and allodynia
(pain 1o stimui that normally does not prvoke pain).!!
NP is complication of both types of disbetes. 1t ocoun
at shaur B% in ncw pancais and maore than 50% in
paents with long-standing discase.P Oxicarrve stress

DOt 10.5530/ajbin 2020.9.48

hypenth Imted mitochondrial ROS by cenain
agents prevent producton of sdvanced glyaaton end
products, glucose-induced scovation of pmotan kinase
¢ accumulabon of sotbital and activation of NE-R
{nuckear faceor H) and thuy, prevent development of
dubete comphaationc™ Az most of pan producing
sumub produces neural inuiry, human experimentation
to n-nlr\mc of NP is complex. So,  snimal

i requined to lerstand vadous
m:chnmrns invlved with NP8 NT7Z (Streptosstoan)
induccd neurpathy i widely accepted madel that
mirnics the diabetic neurnpathy. 817 is an anticancer
antibintic and chemically nitmsourcss analigue. 817,
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ABsmACT

Backg d: N i Pah"‘l’)lclu-or ymp L ly
ilable theraspeutics. Th P -nm-oﬂocﬁwdlmuﬂlhnﬂrﬂﬂmmndmu

affacts ls assential. Vanlilic acid is ph d phnl ik r

regserding phenolic acids with , free gng and i

rolas have baen published. Objectives: The aim of this undoﬂnlun nudy was w wllunu
lhoe!ﬁcocyofv-vmiclcidNAllo "o narve ity In 0
pain ir d by CCI (chronk iction mjury} and to 1 [} loxid

Methods: Rats were divided into 7 groups {n=6), as nagative control, poﬂtiv. control
{CCl); sham control, CCI + gabepentin (300 mg/kg, p.o.), V.A. (26 mg/kp, p.o.), V.A.
{BO mg/kg, p.o.) and V.A (100 mg/kg. p.o.). After surgary oxytetracyclina {26 mg/kg,

AR d in

Lm.) wae

10 avoid any infection., Venilfic acld snd gabapentin

ndmlnlltotsdponlwgcryhmd-v 4= till 28* day. Vdochyolnuv.euﬂdnﬂonmd

PPy i

and hi

d d on 28" dny. Results: Repeatad

were
oral sdministration of vnniliu acid (60 mg/kg. 100 mg/kg) significantly improved

by significantly alevating level of GSH and

MNCV. V.A. sh prop
Fon d histopathological ch LA
suggested antioxid snd P
nauropathy.

d by CCi. Conelusion: This study has

sctive affect of vaniiic scid in CCl induced peripharal

Key words: CCl1, MNCV, Neuropsathy, Gabapentin, Vanific acid.

INTRODUCTION

Ncuropathic Pain (NP) is initiated or caused
by neuronal injury or functional disabilitics
in thc nervous system.' NP is ansing from
damage to nerve due to tumars, dabetic
ncurnpathy, herpes zoster, complex regional
pain syndrome, AIDS, hypoxiacte’ NI
majorly affects quality of life of paticnts
and has a great cconnmic and sacial impact.
Tt is seporied by the institute of medicines
that millions of Amencan adults usually
suffer from chronic pain and 17.9% suffer
from ncuropathic pain.' NP is multifacto-
rial causing impairment in nerve function.
The pathophysiology of pain is complex
and invohes central and peripheral path-
ways viz ncurotransmitter rolcase, altern-
tion in expression of #on channels and pain

wos

Indian Jo:

pathway.* It is known that both hyperalgesia
and allodynia coexist in both,
tory and ncuropathic pain.' Physiological
stress caused by memabolic disorders, vani-
ous inflammatory responses, viml infec-

inflamma-

tions, dircet ncuronal trauma, discases like
cancer or use of chemotherapeutic drugs
and primary ncurological discases leads to
ncuromal functional disabilities and dam-
age resulting into NP Pain may be triggered
by cven any non-specific, small intensity
stimulus, as ncuroaal injury changes ncurm-
physiology to the long extent. These neu-
ronal changes beads 10 over-expressions of
wn channcls and/or ncuronal receptors
genenting abnormal action potentials and
such synaptic transmission can result in
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