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ARTICI-E INFO ABSTRACT

-

Fibronectin rype lll domain cont.rining 5 (FNDC5) is.r transmembrane protein. Upon cle.rvage, it yrelds a

peptrde calkd rrrsrn that rs supposedly blDd to an unknown receptor and [acilitates browning ol whrtc.

.rdrp()\r. (rsiLre ilVAl ). ln( reJsed levels ol ir isrn nre.rssoqdte(l with rrrcreased levels ot energy expendrture

nrarkers PCC-1a, UCP-1, besrdes abundance olberge adipocytes in WAT. Though varied sizes of rrsir)

were reportcd in hunrans and rodents ir is nor yer clear about the actual size of the irisrn produced phys

rologrcally. Hence. we cloned and expressed lrurtlan rnsin (-J2 143 aa of FNDC5) in Esc/ierichr( col based

on the proposed cleavage site thar yields 12.5 kDa pepride ro study its antigenicity and other biological

lunctions in yrrro. We purrficd rccombin.rrrt hunr.rn irisin (rh-insin) (o 957" homogcncity with sintplc

purification method with a yield of 25 mglg wet cell pellet. rh-irisin has been detected by commercially

available antibodies from different sources witl.r similar .rntigenicity. Biological activity of the rh-irisin

was confirrned by using 3T3-Ll ple-adipocyte differentiarion by Oil red O stainllig. Fttt'ther, rh-itisitt

treJtiltent on pte-,)dipo(ytes sltowed irrcreared expressiort ol rtarkers associaterl with ertergy expettrli

ture. As ir rs involved tn energy expenditure ptocess, il could be considereri as potential thetapeutic

optron Io[ varrous ntetabolic cliseases.

. 201 8 Productton and hosting by Elsevier B.V. on behaliofAcaderny ofScienttfic Research & Technology.
'tlris is arr open access alticle Uttder the CC BY-NC-ND ltcetlse (.r, I rl

Article lilstory:

ri('!clv(d S wld,2uiri
Re.r'rve(l rn rpvr\r,d l()rm ? I lunp 2018

Accel)red 2b lurre 201 8

Available onlinc 2 Julv 2018

KeywordJ.

Bcigc adrposc trssuc

Inergv expendrture

FNDC5

ltsrn

Obesity

r.r( r,. r

1. lntroduction

lrisin, a recently identified adipo-nlvokitre , is cleaved ptote-

olyrically from Fibronectin tyPc lll donraitl cotrt.ritring 5 (FNDC5)

into extracellular tlilieu with unknown mechanism. lncreased

levels oi f NDC5 rnRNA wet'e tepotled alLet.e.xe.tctse.l-l'r. Exercise

rrrcluccrl I;t'nL'flr ial clfec(s lvet e wt'!l doctltretlted strclr as

decreased tttsulitt resistattce, inrproved furtctiotls ol lreart, brain'

.rclipose trsstte etc. Thc rtrotlse FNDC5 consists of a sigrlal peptide

(29 anrino acirls (aa)), a single flbronectitl rypc lll dorrain (94 aa)'

.r region of 28 a.r of att tttll<ttowtt stll.lctule atld ftrnctton' a trans-

,r.,rbran" dornain (19 aa) and a cytoplasmic dolnain (39 aa) '""

A putative cleavage stte rs proposed rn tlre regiotl of 'tttll<t.'towtt

structure and function' in FNDC5 I . Aftcl clc.lvagc, thc lrisin trav-

els through the blood alld t'eaches the adipose tisstre where it bttrcls

to an unkltowtt leceptol and facilit.rtes the browning of whitc'

adipose tissue (WAT) . .

,.....WhIe WALls.known lbr storage ol energy, browtl adipose

iissue (BA I') is ittvolvecl itl thertnogetlesis. Moreover, BAT is charac

terized by nrore nunlber of lnitocholldria and multilocular ltptd

clroplets . Recentlv, a thircl tVpe of adiprlcvtes ltas been tdenti

fied in loder-rts anrl hulrlatls upon rhe thermogenic stitlrtrli of

WA't ancl .tre naured as beige ot'bnte (brown ill white)aclipocytcs'

Howevel, the plecul'sor cells of beige adipose cells are not sirllilar

to classical SRI bur closer to WAT l Above all' the therrtogeuic
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caoacitv rs also nruch lower than the classical BAT i',' However'
- 

ihd-b1fte .rd'ip-ocytes showed increased numbet ol mitochondria

and uip- t mRNA lcvcls which indicatcs itrcre'rscd ertc'rgy

expc'nditut c.

Bosttottt et al.. sr.tggested that the tnain lullctiotr of ilisin could

lte conve t.stot't olWAlirrto btowrl lil<e adipose rissue (lleigc' adipose
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lnitial identit'icatiou o1' norel coronavu'us tlisease (COVID-

It)I rn \\'rriran rias alcrlctl br thc trphthalnrcr[rgist bv nanrc

Li Wenliang and aftcr thc cnquiry of'rcporling urrusual cascs

ot'pneumonia hr' Wuhan Munrcrpal Health ( urnnrr:sron

gcarccl up thc panrc rn pubhc. Though it was beheved to be

linkcd with Wuhan I Iuiiniilr scllixrd u holcsalc rnarkct initial-

lr.. norr" il is sproad lo rr()rc tharr l6(r countries irr the world.

ancl it vuas dcclarcd as pantlcrnic trv VVH(). Wholc landscapc

ol thc discase lras chanrcd liorn cpidcntic to paniiqnic irr jLrst

-15 days. Worldrvide. lL)1,121 conlirrned cases and 7807

dcaths rvclc rcporrccl as on March lt(. 2020. inclicating scrious

gl.,b;l pubIre hcalth uouoet'u liittps:lwww.wiro,rnt/docs/
,lil.,.,l: ..,,i,; - .. ;.rii,i. it.;\a .ilti.l1i!,n l-Clt,rtls :i)](){)l l N

\lrrrp-)S !oVl(i, |!) piii'.)slI[sn=]()S:(,1iI I). Situational

u\^ arcness rn all icr. els firr rrsk nranagenrerrt is harlly

rccprirccl to contarn the sprcacl olthis dcaclly discasc.

IJased on SARS and NIERS coronaviruscs. it rvas be-

lieved 2-14 days as incubation period lor CIOVID-19. The

Chincsc rcscarchers found that the incubation period could

bc l-1 davs and asyrr.rptorlatic carricrs ucrc cvidcnccd to

translnit the ( ()\'ll)- l9 also. 
-f 

Ite incr-rLrution perrod mar,

bc as long as 0-14 davs rn sol.t)c cascs (https: u,wu,
pharltlacr:ttltrlll-lccll,l()l()g\ \(rnt rl('\\\ tot(rr),1\ lru\-slti(l\'-
rnrub1.rtl1rs1-1-.g1iotl.t. 

-l 
hc vrlal gcrrontcs. i:olatccl iorn [-roth

br-onchoalvcolar lar,agc tluid and ccll culturcs. wclc
secluenced using next-generation sequencing:. aRd fouhtl

covrD-19
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CIOVID-l9 virus was sirnilar to betacr,rlonavilus'bat-SL-
('oVZC45 . [{ower.er, the renrarkahle exception u,as the

spikc protcin. u'hich is only 80{/r sinrilar ttr brt
coronav'iruscs. 1 hc cnlclopc spikc protcin plays rla.jor rolc

in brndrng l() reccptor'^ urerubrane tr"rsrorr^ and tlansrrris:ion

capaoity. lntcrestrngly, it was nrorc sinrilar tt-r S,,\RS-Co\

r'r'ilh rcspcct tu rcccptor-birrcirng domarn I I l. Dcspite lhe,rc

arc sonre i arialion: rn ( OVID- l9 rcceptor-hincling do

rnain. it \\as sLlsH.cstccl that ('OVID- 19 nrieht usc

angrotcnsrn-ct)D\Crtirrrt cnlylnC I (A('t2) as ccll rncl]r-

brane receplor sirnrlar to SAI{S-CoV | 1. ACH2 is

cxprcsscd by cpithclial cclls olthc lung. intcstinc, krdncy.

and blood r ossels.

.\1 prcscnl. no specilic antir ir-al treatnrenl and no cl'llcient

vaccinqs urc availablc lirr C'OVID-l9 in huntans. Rcccntlt'.

twtr lirnriiiar hrtud-spectrull ilnti\jnll drLrgs rentdesivrr and

favipiravir havc bccrr tcstcd against clinical isolatc of
COVID-20191r1 yllro. fhey lburrd that bL',x) ol'a reurdesrr.'rL.

an adenosrne analogue. as I .76 prM which c:an be achieved in

non+umar pri mato studies, Moreovet their preliminarv data

showcd that it inhrbrts ('OVII)-19 r'rrus rnl'cctiot't also in hLr-

man liver crncer ([ luh-7) cel[s.

Sonrc clinical tnals with lcnldcsivir. r'rtonarir boostr:d

Iol.rinavir rlonothcrapy. halc bccn lairnched
(Chi("]'R20{10029-108. N( lUrll--i7656), Xia er aL dcvclopctl

a pan-(ioV rusion inhibitor, LK I pcptidc, to rnhibit thc rnloc-

tion rrfdv e h uindn.cor'onarrimses including SARS-CoV The

sanre group showed that tlrc h.K I peptidc arrd the peptide

dcrivcd iiorn HR2 donrarn in spikcr protcin ol'COVID-19
vints could elfectrvel)i inhibit C'OVID-lc) pseudo vinrs inl-ec-

tion and dornarn 52 rnedrated cell lirsion [2]. lt lras been re

ccntly shotn by using plobativc assays tllat SAI{S-CoV lc,

ccptor binrling dontain-spccif'ic rlonoclonal antibody.

CR3022. could potentially bind with COVTII-l9 vilal
rer:eptor-bintl iu_u tlonrain.

-Ihcrc 
arc sonrc ntcclical conditions. which arc bernu

tlcatccl by A( F. rnhrbitor-s arrd arrgrotcnsrn Il typr:-l rccel-r

tor blookers, sLrch ils tvpe- I and type-2 diabetes and hyper-

tcnsion that rcsult in thc inctcascd cxprcssion of ACE2 I 1l

It-wasJry;'rt,thcsiscd that trcatnrcnt rvith ACE2-stirnulating

Kalpana Parrati anr'l Vrnkata Ranrirctltll \arala contributcd cqualll.
tu this work
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Nitric Oxide

Review

Electrophilic nitrated fatty acids are potential therapeutic candidates for

inflammatory and fibrotic lung diseases
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Scvetalrvpeso[exptlsulesCa]lCaLlSetiCuteolChrolli(,itll.]antlralorvlea(.ti()llslntheIungsofterrleaclingto
asthma,ptlln]onal]'fibrosjS,chronicollstntcrivepttlnlonatlClisease(COPD),acutelunginllrY,ltttlgcancer'and
other delere.ous health ourcomes. Currert rherapy, with r'haled or oral glucocorticoids, successiully targets

inflantllarion bur also prorluces advelse effecls rhar limit rheil enthtlsiaslic use Accordingly the need renains

il;;;;;"#;;:,iai',#-.,;ir;;iUf*Ua%ffec(ive..Nitrated fatty'acids (NFAs) are highlv electrophilic and are

producecl endogeloitsly by non-enzymatic r€actrons of nitric oxide wilil cortjugated tursatrtrared fatry acids' The

litelatLlreincii.ateslhalNFAsaredetecte<itnh|Ln]ansalrhenanontolarrangeanrlareprodLtcednlorerobusr]l
urdcr irflarnmatory condir.jons. Reccrlt studi(-s o! noval NFAS rcporl antiinflanrrnatory, antioxidant. and anti-

tjl)rotic eftecrs, while also aclinS as palrial agonists of peroxisome proliferaror-acrivated Ieceplol-ganrma (PPAR-

7). lurthi:rnrore, thcst' functions of NlAs occur via revcrsiblc L:lLlcrrophilir' alkylation of cyslt:inc rcstducs attcl

re$rlation of anriinflammarory. antioxidant slgnaling through modttlation of transcriptlon factors, including

lucleiu fdctor !.2.relatccl lacLor 2 (Nrf2), PI'AR-7, ard N!-rB. HcIc, wc rcvicw and updatc lhc role ol N!A

signaling mechanisms ini !h_elr,_rle{3!_e!lrjc 
potential in various lung diseases. As NFAs display stronS elecrro-

- pU5. iiteraction-with *uitir""f,oni.ti" pathways, they can be considered promising drug candidates for

challenging Ltlng diseases.

1. Introduction

-Ihe 
lung contjnuously functions, working from birth to death. Dur-

ing one s lifetine. the airway eprthelium ls constantly exposed to

external stimrrli and pathogens. These exposures can lead ro manv dis-

ease conditior.rs, particularly allergic and inflam:ratory diseases. As a

natural lirst-linc dcfcncc, thc cpithcliunr sccrctcs corlrpounds such as

mucins, lysozyrne, and syntiresizes nitric oxide [ ], to act as a

non-specific shield agarnst micnrbial attack. Lungs also secrelc reactlve

oxygen species, chtrrokines. and PI)GI;to trjgger intlamnratorv

response. These compounds srimulare gobler celis and result in the

ploduoion ol r:rucus whrch then clears inhaled_aggll"rs 4dhgped 49 Ih4
cpithclium [ ]. Dcsprtc thcsc diffcrcnr laycrs olprorcction in thc lung,
rnrnrune cell dysfunction is tlle n)aJor culprit oi many lun3 diseases [ ,

,1. Recent studies show Lhat individuals are predisposed lo many of
these diseases during their embryonic sraEie irself [ ]. Addirionally,
mortalilv dut,lo lung dislasr,s likr asthnta and (.hronjc obsfnrctive
pulmonan,disease fCOPD). has doubled since 1 980 | I. Corticosteroicis

rcmain thc lirst-linc drugs uscd to rcduce the symptoms of lung discases

[ ]. However, drugs used for the underlyin5i causes of lhese diseases are

olten ineffective, show mixed results in trtals, and sometimes cause se-

vere side-efl('cts [i9-.Li]1. Hence, there is an urgent need for efficient

rherapies with minimal side eft'ects.

Nitrated fatty acids (NFAs) such as nitro-oleic acid (OA-NOr) and

nitro-linolcic acid arc tndogcnously gt'ncratt-'d to rcsolvr.' thc jnflarn-

mation. Nitri( oxjde (oNO), a lree radical, was orrginally studied irr lhe

environment. bul laler found lo mediate redox-signaling reaclirrns

endogenoLrslr t J. In ('ontrast, srrperoxide arrion radical (oO2 ) is a

toxic compoLrnd that inactivates iron-srrltur-cluster-conraini ng enzymes

an! lg(-s to the pro-ductign-gf a highly reactive hydroxyl radical.

Although it displays lcss rcactivity with many biological nolcculcs, it

does react with.NO to rapidly ft-rrm peroxynitrite anion [ ], Oxidative

inflammatory conditions lead tt-r nitra(ion of free and esterified unsatu-

rated fatty acids by oNO and nitrite (NO2 )-dependenr reactions [ ]
( ). This lields a wide array of rtgio)somers with unique chemical
reactivities and signaling properties I l. Studving the bioiogical

'' Correspording author. Department ofzoology, yogi Vemana University. Kadapa, 516 OO5,,A.p, lndia.
E trr(il acldresjr (V.R. Narala).
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Biochanin A Ameliorates Ovalbumin-induced Airway Inllammation
through Peroxisome Proliferator-Activated Receptor-Gamma in a Mouse
Model
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Madhar.il)erangular. Kalpana Panati'ancl Venkata R. Naralar 
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nrtlogt. Oovarutnent ('ollagc /or' .\tot, Kotlttlttr, -4ntlhru l)ratlesh, lrrdiu

lUstracr:'{,lb7car;r,u, Artnnr,, ,, ,,,, i,,tlr,.,',,.,',n,u,'y ,ri,,r,,y dircasc,,tl..ri,,tg ,,turt'rl'rhc population in rhc

u orld. Thc currcnl urcdication tbr asl.hnra rclier cs airway intlarnmation but it has scrious adversc

cl-lccts. Biochanin A (BCA). a phytoostrogsn. is an active componcnt prcscnt in rc-d clovcr, allhll-a. soy

l1a\lltg dt)tl-()xrdart and anlr-rnllarttrnatoly propcrties. ll(A was idcnriflcd as a natural actiratol of'

l)!r ()\is()r))! lrroli Ier atur-arti\ utud rccuptut -gaDtrrra (PIr.\RY)

l{\.!r\.J \,,\Ln)h.r lt),)
R.\ r\cd Ihtrh 1)9. l(1.)l)

^!.cpred 
lfnl01.l(rl0

Melhods:-flr!'stttd.'- airrs to cvalualr'thc r-tlccts of B('A in ovalburrin (O\'^)-induccd murinc modcl

ol asthma and to snrdy the roleotlPEARy. ... "i:.:: . ir , , :\:$ .., , a !

Rcsulls: \\c tirttrrtl that [J( A aclrrtinistrllirlrr redrreed the severity ot ntrrrrne allcrgie ast]rnra as

evidenced histologrcally. and nreasurement ofallergen-specitic lgF- levels in serunt as u.ell as in BAL
tluid. B( A also reversed the elevated lcvels of irrtlanrnratorl cy()kines, cell irrt'iltratrorr. prorcrn

lcakagc illto thc airrvays and expre'ssion ol'henrorygenasc-l in OVA-induccd lungs. Funhcr. wc
cottlirtttc<l thar ll( \ nrcdiatctl inhibrtory cl'ltcts alc ntodiatod throLrgh I)P,\lt7 as asscssc(i h] ltcalmcnr
u ith PP,\R7 rntagonisr CW9662.

Conclusion: C)ur fbsults suggest that BCA is effic.,e ious in a preclinical model of asthma ancl mav

hirr c tlrc potcntial li)t thc lrcatntcnl ol'asthrna in hrrlrritns.

\ R I I ( l_ [ H lS I () R \

D()l
I t1 : 1 14. t,\' | 1 10.1 :t1oh6:t jt)\t) to i I ht)g

(fficro=.ru..t

Ke\.nords: Allcrgic atttra\ tliscasc. brochirrrilr A.lu[:.. ilrllunrrnillion. isollirrorrcs. PPARv

I.INTRODUCTION

i\sthrna is a chronrc ainvay intlantr))atory disease, wherein
r.nany ccll t_vpes are involved, particularly. eosinophils, .

rnacrophagcs. rrcutntphrls, T-lyrnphocytcs, rnast cclls and
upitlreli.rl eulls ur tlre puthogurrcsrs lll. lt i: clraractcrizcd by
Itir\:t', lt)l,t'r're.lrpn'irencsr l() lr rltriclt Ltt' lrllcrgCns.
Sy'rrlrtorrrs ine ludc u hcczing, coughing. chcst righrncss. and
excess prodLrcliorr ol'nrrrcirs bv goblet cells [2]. The sereritv ol'
asthrna is correlated rvith the nunttrer ot eosinophils [3].
('urrcntll'. pr-adrcnoccpror agonisrs [4], nrcttrylxanthrngs [!1,.,..,,.
leukotriene modifiers [61. corticosteroids [7] and non-steroidal
antr-inflanrrrarory drugs {ttl arc bcing Llscd as a rrcatulcnr lor
asthrna. llowcrcr. Iong tcnlt use ol thcsc lnay causc advorso
cllccts likc slrultcd gro\\,1h. ostc()l)orosts. an\lct) and
tachvcardta I9 l0l. lherelble. a sal'e and secure altenratire
drug is needed to ntanage asthnta. Itr general, plant extracts are
ttatural prodLrcts. uhich usualll har.c le:s adverse el'lects
conrparecl tr-r synthetrc drugs and are beurg rnvestrgated as a..-*
thcrapy fbr various condirions Il ll.

*.\ddrcsr correspondencr l(r lll\ tulltr)r itt tlte l)cpantllet)l of lrrrkrg] \,rrIr
\etnanir ['rrrrcrsrtr. lradapa. 516 005. Alrdhrir l)rrtlcsh. lndra: lul: -91
li)61:1.i49)1. la\ -ql,X56:-ll-5-119. E-ntarl: rrrrarrrircdtly/r.gnrarlcrrlr

Biochanin n (BCn) (5.7 dihydroxy-4-nlerhoxr-
isollaronc) (Fig lA). is an isol'lavonc extractc(l fionr various

soufces like red clover il21, chickpea U3, l1l, fiuits ot'
Cti.ssio li.tttrlu (,/(. !-s]. lts stlucturc is shorvn in l-i_u. (lA)
and it has bccn classil'icd as a phytocstrogcn [16] BCA
posscsscs rnanv bcnclicial lolcs includ ing antr-rntlarnmatorv.
anti-allcrrllc, antr'diabetrc. and anrt-oancer etlects [ 1 7 20]. A
recent review highlighted rhe porential use ol B('n ft)r
ItLnnan lrcalth and its lirrritarion [3 I ]. Plcvious stutlics
reportcd the anti-jntlammatory potcntial of BCA lbr thc
treatmelrt of .asthma and chronic obstructive pulmouary
discase (('OPD) by sc.lcctivc inhibition of phosphodicsterase.

4 (PDE4) l9l. tsCA has bccn rcccntl) itlcntilicd as a

lransactivator ol' PPARy [22 ]. t,t,ARy bclongs lo rhc nuclcar
lionlonc [ecept()r taniily antl plays a major role rn

irtllarrrnration. .4,ctivatiorr of' l'l'}ARy inhibits l L-2 sr:r:retrorr

tiom l'-cells [2-l]. LPS-induced lNl"-o in huntan alveolar'
nrac'rophirgcs Lll], nrtric oxidc (N()) and ruarlix
metalloprtrtease (MMP)-13 from human chondrocytcs [25],
ll - l p. ll.-6. and I!1 M P-9 lrorl lruman brorrchral cpirhclial
cells [26]. and irrduciblc nrtric oxide synrhase (iNOS) lrorn
cardiac ttt1,oc1tes 1271. Ilarlier. it has been reporled that

lrcirtrncrll ri rtlr Pt'}A l{7 agonisls clecreases aslhnla irr

preclinrcal models [2fi-.10]. Henioxygenase (HO)-l is I mrc-

. 187.1-5303/21 $65.001.00 p-2Q2!.llsntha.tl!_Ssicnce llublshcrs

@
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Abstract: Recently.. novcl c.r-.navims inflction (covD-19) emergetl in wr.rhan' china has been

cloclarcd as pantlcnric by wllt). Unlil now. no cvitlstrcc ls doctllllqntcd rcgarding its wrld animal

l(),1\\,ir ,,r illtitlllu\llf,l) lttr:t. httt. ltutltatl tu ltrtttt'rtt trltt:tttisiiull' ililtttPtuntrtie eal'llcl's \ cle

rory rnuch obscrvorl. Iho number ofconlirmed oascs iud dearh toll*havc bcorl incrcaso'{ chnost aii

.r,er t6.- uorlcl indicating it, polrii.r rhreat to putrlic healih.'Though the phylogenetic arralysis

sh()us sorne sirrilarily ot SAR-S-CloVl to bat betacoronariruses' rt exhibrtecl signiticant \ill latl(rll ill

St clorl)atn ol sprkc protcin frotn baf-ilCrll'c:d Vimscs. Sl dtlr.natn plays an itnporlanl rr'rlC in rCCcplor

burding and ir can bc a target for thc dcvelopment of thcrapcutlcs and vacctnes ln thts rt'r ir'w' wc

havc discLrsscd thc updates on lransmission, diagnosis. gen.mc analysis and cot,parison, ttcatmcllt

options attd clinical trials of COVID-19

It,,.r\.'L .l(n! .u lul!
l{c\Ls(a ()Lltih.r 0l 1020

\.!.fr.d ().Loh. ri lollr

it1 ) : I I \' i i:ai :tLnn):t1I I tD I I \,\:1)

W cro*.r*lnrt

Keyrvorrts: Antivirals, coronavirus pandemlc, COYID-i9, $A&!i-Fq,{lV, angiotensin co'qYe{irg enz.yme'

l.l\l.llODUCTI1;\ worlcl over within 15 days. Cloballl,. as per the \\'llO report"

w.rrcr I Icaltt, orga rizarro , (\,\'lto) l,as tlcr cl.pcrl,.r spc- ::lYl:;l|lil:tt'r;:illidri:ffJi::i:irl,i::JTi[:
cial tool to detenntne which diseases alld patllogcns to bc nIr-_ .rr,:.", ,"ia.ntic is unkr*rwn, the hurnan rnl-ection ol-
oritizccl ltx n:scarch ancl dcvcloprlcnt in thc p.trp.-:ll):,,::l iilf,i'p ir',t,,.or-rgh the scati)oLl rnarker in Wuhan has been
publrc hcalth cmcrgc.cy. rlic [Jlucprint lit,uf pr]ut]:I,:1,i_ ;;",;;l ifl. ff-,.-pf.,r-fogc,cric a,alysis rcvcalcd bat as rlic
eiises. released by \\'HO betbre the end,ol^2019, rnclude ':I':'::.',' '

Nritrcltc Fiisr Rcspirar.ry iiffi';r; ;;m;i,itolt"ns: 1ot1oi1li'r,eoVID-l9' 
but the following facts are taken rn-

(.oV). Scverc Acutc Rcspi;atory Svnclromc (sARS) il';;- to constdctirtion i) nlost olthc bat-specics wcrc hibcrnating

ease X r,/c'. 'Drsease X' represenrs a se'i.us in,.n-,,r,,,,,rir Ip,- 9yl'"]H '-tt-t'bcr 
2019 in wuhan' ii) ,o bats wcrc sold at

Llulrl!. rllll\no\\ l ro e.ru)c huuian tliscas.. hr".t'.;, li" tht'tlurltrtrl scaltrotl tlarkct' iii) lcss scquencc similarit'v

\\'lJf) sccks r. c.uhlc prr.pure-drrcss lirr rlrc rr.kr.*,-,,'iir.;;;' ('9Oo'ir), hctwccn c'ovlD-l9 and bat-dcrived virLrscs' lv)

seat]ch.lnd-der'elopment-in-e,"1u.,.1..,i'.*ot

2. O;'l BRL.{K OF COyID-I9 may act ar ad'intErmediary'hosi hetr'"'een bats and humans

Hi,rs or.rrouhre were noated,1, when rhe wuhan Muni. [],,,i]li,Yi1,ii,l,:i'J:,1"i:lll:J|iil,ilil:,i;:'J::',il:;
cipal llealth C ommissir.rn asked the hosprtals to report unusu- discussecl elaborarely elseivhere l5].
al cases ol pneurnonia on 30'r' f)ecentber 20 1 9 and tLrrned up

to 27 cases in the crty ltnked to the rvholesale Huanau Sea- J. TRANSNIISSION, SyNlp.lOMS AND DIAGNOSTIC
tirod Nlarkct Il], lnitially, rr w,as bclr*'cd that rhis cprclcrrric 1'ESTS O[- COVID-19
rvas linked to the Wuhan Huanau Seatbod \&'holesale Mar-
ket and the presulnecl nreChanisnr of transnission lr.as l wild ' 'The re|,'16rd'.infected ca,ses'have been increased continu-

that ir also rransnrirrcd hunran-to-hunran probahlr this ('()VID-l9 is higherthan initiallv expected. This is, partly.

Wuhan pneuuronia ntight bc the f)isease X ol'WHg. Then bec.atlsc W'trharl is a crucial hub linking many crtics w'ith

the causa!tve agelr ot'rhi. Wrlru, pueuntonia was rdeurilied high-spccd transport systcm {6i. llunlan to hltntan transntis-

and nanrccl as 2()19-n('oV by WH(i [2] ancl larcr or.r iI was rc- sioll is also cvidcncctl [7]. ThoLrgh thc carly synrptotns in-

narned as C'oronar,irus clisease 2019 (C0\,lD-19) and the clr-rclc f'cvcr, dry cough, malaisc that arc non-spccitic and

causative virus as SARS-CoV-2. This eprdemtc,.was-de. goqxnon laboratory lindings rncludc lymphopenta and bilat-

clarcd as "pandcnrrc" by WllO as it infcctcd many countrie. dral'ground-glass opacity or consolidation in chcst CT scans,

diarrhoea r.r,as also reported in a feu, cases Iltl.

*Adilress corrcrloildelae l() lllrs lulhor at tlte [)eParlnreIt ol ltxrloqt. ytr-
gt Vettriirtir L.nr\cr:[!.Kr(lal)a.51()O(r5.AP. lrrrliir:Tel: r9l-9X66094511:
F-nrril rrr ltntirerlth ,i trrrrrl.crrnt

Based on SARS and MIIRS corouaviruses, 2-14 days
was bclicvctl to bc incubariorr pcriod fbr ('OVID- l9 [9], bur
thc ('hincsc rc-scarchcrs fbLrnd thc incubation pcriod could
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Nitrated fatty acid, 1O-nitrooleate protects against hyperoxia-induced acute

lung injury in mice

Venkata Ramireddy Naralar , Lokesh V. Thimmanau, Kalpana Panati b, Narasaiah Kolliputi "
x Deparmwt of ZooloKy, YogL Venntn Lltilversltt. Kcdepa, 5 16 005. Andhro Pradesh. Irdto

' Deportnent ol Btoil,(hnoLog, Govenlnrcnt Colleg? t'or Men- Kodapo. Audhtc Pra(lesh. lndia

ARl'I(]LL INFO ABSTRACT

KqNotls:
A.rle lilng ilrlt rv

ARDS

covrD-Iq
Hyperoxia

\lrlop:r.i8,,

Nitro lattv acids

The anrioxidani irid'inii-lnflanima-tiiiy lffecr. of eiicirophilic nirrared faty acid (NFA); 'lo-ntrrooleare. 
have

brctt reporti'cl. Thc prcscnl sludy irtvcstigatrd shcthcr l0{)itroolcAtr: has u protcctivc ro)c against hypcroxic-
induced actrre lUrrg jnjury (llALI). tlsing a C.57Bl./6 mjce model of IlAt,l, we investigared rhe protecrjve effect
of l0ltiLroolcattr. C57BL,z6 rlice were admir)rstcrcd wlth NIA rntraLrachcally, cxposccl Lo hypcroxia for 48 h [o
indlrce I IAl.l, and kepr ar room air lbr 24 h. Bronchoalveolar lavage (BAl.) fluid and hrng samples were collected
after 24 ll of posl hvperoxia to analyze nrarkers associated with HALI. lntratraclteal (l l') and intraperitoneal 0p)
admlnrstratjort ol NFA notablv atteruated hyperoxia'rnduced inhlrarton of inflammarory celis, alveoiar-
capiilary leal<age, upregularion of proinflaltnarory cytokine levels flL-er and TNF(I) inro rhe BAL fluid, ancl

resolutlon ol rnllaluradon rn the lug. Western blot analyses showed rhal ].0{}itrooieate reduced ille expressjon
of the inflammatolf transcription factor NFXB p65 subunir and increase<l anrioddant proteins HO-l and NeOl
exPlessioll In lhe ltltl8 rissues compared to r,ehicle treated anrmals. Moreover. l(lnltrooleate reverserl the
h)'Peroxia-indrced expression of mitophagy-assor:iated markers (PINKl and pti2//SQSTMI j, rhereby protecrtng
lhc HAL.I/ acute rcspiratory dislrcss syndronrc (ARDS). IT and IP delivory of to-nitrooleatc rcduccs hypcroria-
induced ALI,/ARi)s bv reSularinS the anrioridarr pathways and resroring rhe mirochondrial homeosrasrs br
ttlgulatittg n:rtophagy. lt is sLrtscstcd tllat NFAS car bc lL[thcr cvaluatrd as supplcnrcrrrary therapv lot crrLitalll
i1l palients iike COVID-19/ARDS.

1. lntroduction

Acute lrulS injury (ALl) and its severe manllesration, acLrre resplra-
torl'distress syndrome (ARDS), are the most devastating conditions ol'
fatality rn cliticalll, ilJ patients . l'he most prevalenr reason lbr the
hospitalization of ALI,/ARDS and COVTD-19 parielrrs is hypoxcmic res.
pi raturl failurc. I li gh conccnt ra tions of inspircd oxygc_n (Flo2 > 0,g) arc
frequently required to sustain adequate oxygenation in patients with
significantly reduced lung funcrion, such as those wirh COVtf).l9-

incluced ALl,'ARDS lhe iniured lu:rgs' exposure to hyperoxia
may also lre consrderalrly extended, as observational srudies of COVII)-

1g,/ARDS tbund mean mechanical venrilarion durations exceeding rrvo
wt'eks However, prolonged ox)gen (',650/0 02) exposure to the
lungs can lead to increased exacerbation of lurg svmptoms and cause

hyperoxic acute lujrg inlury (HALI) and respiratory lailure

" -. IIAL,I-jnjliates an rmmediate inflarmmatory responsc that gcncrarcs

proinflammatory cytokines, immune cell infiltration, edema, ancl alve-
olar epithelial cell damage . 'l hus, the hyperoxia model, a model of

N I' 

^. 
n iu a rL,d la rty acid; NF-KB, Nucleil factor-kappa-q,Neo! NAD(p)H euinone Dehydrogenase I i Nrfzr nuclear factor erythroid 2_rejated factor 2; p62lSeSTM I ,

p62lsequestosome ll PBS, phosphare-buffered saline; PINK1, PTEN-induced kinase 1; PPAR7, peroxisome proliieraror-acrivared recepfor gamma; Ros, reactive
oxySen species; SARS-CoV-2, Severe acute respirarory syndrome coronavinls 2; SDS-PACE. sodium dodecyl-sulfate polyacrylanlde gel electrophoresis; TNF(,
Tumour necrosis f acror-a1pha.
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Abstract

Colorectal cancer (CRC) pnrgressiorr rs a corrrplex process. with art irrterplay of rttultiple nrolecular signaling pathr,vays.

C'yclooxygenase-l (COX-2tand NF-r'B are rntportant hallniark proteins resptrnsible lbr the transrtion liotr inllatntnation ttr

colon eilnccr'. Duc to thc adlcrsc otlects of cheniotherapeutic drugs, therc is an imperative need to dcvelop new drugs, and

rcccntly. nanoparticlcs found to bc pronrising stratcgy in tunror dctcction, prcvct.ttitln and trcattttcnt tlf canccr, Biosvnthcsis

ol silver nanoparticles (AgNPst was achieved with the help o[ Eucolt,lttu.r ,qlobulus L. Ieal'extract. Using a typical XRI)

pattcrn. NanoSight ancl TEM tcchnique. thc sizc and shape ol lhc biogcnic AgNPs wcre detcrmincd as - 20 nm and

:phclical.-l'hc cvt()toxicity stLrcly'cxhibrlccl a closc-clcpcnclcnt cttcct agarnst HCTll6 cclls.'"vith an inhibrtoly conccntrrti()tl

(IC.,) ol l.l52 pg/nrl. In adclition. AgNPs el'lectively inhibited the prolileration. colonv lbrntalion. with increased IIOS

productron cornparcd to untlcatcci cclls. Furthcr, nrcchanistic analysis lcvcalcd that AgNPs arlcstcd thc ccll cyclc,

dornrcgulatcd thc expression of antiapoptotic, inflammatory, stem-cell nrarkers,-and upregulated the apoptotic genes in

HCTI l6 cells. ln conclusion, tbr the tirst tinre, we report the green synthesis ol AgNPs using E. globuLu,s leaf extlact that

has potential anticarrcer ilctivity wrth dual rnhibitorl, lctiort ott COX-2 and NF-rcB expressiott,

Keywords Anticancel activity .Colorectal canccr. Nanonreclicinc .Silver nanoparticles .Toxicity

lntroduCtiOn shows'an immunosuppressive ettect in the tunror

r)rrcroenVlr()nnrcnt, pro|ilotit)g tunrof progression | 2l.

Incrdence ol colorec[al cancer (('R(]) continue [(] lncrease Numerous stuclres i.tave rmplicated that PGE2, the

glohally. iluc to unheulthy tirod habits rrnd litestyles and nretabolite ot the (lOX I enzymc. is l potent nritogen atttl

accounts tirr the third most cal)cer dclths in rrrerr und e ontribute\ to c0krn cuncer deleloplnent l.l l. Overexpres-

uornen [1]. ln the CRC progression. rnultiple rnolecular sion oI COX-2 initiates and prornotes hutnan colorectal

signaling pathways arc involvcd. Cyclooxygcnasc-2 (COX- adenocarcrnomas and it ircts ils a powcrful biornarker lirr

2) is a critical hallmark protein in carcinogenesis and.- .ealy,clinical detection [4.5[. Interestingly, when COX-2 is

rnllarnnratory drseases. Besides. prostaglandin L,2 (PGE,2) targeted through either gene knockouts or C--OX-2 specilic

rnhibitors. a signrhcant rcduction in thc nurnbcr of turnors

was ohscrvcrl. suggcsting that CIOX-2 plavs a kcy rolc in

colon tunrorigerresis [(r]. One rnote irnportant pathwrL) in

colorcctal canccr is NF rB signaling l7l. Rcccnt studrcs

shorvccl that NF-r<ts acts as a ccntral molccule rcsponsible

for thi transition from inflammation to cancer [8]. NF-rB

actiVation pronrotcs thc rclcasc uf proinflarnrnaturl

cytokines. and thus lt has been suggestecl lo pronrote

turnorigencsis l!l Yu et ll. r'eporled that the increusccl

elpression of NFr-n-B in colorectal cancer plays a vital role

in the pathogenesis of colon cancer in hunrans by rnedrat-

ing thc transrtion fronr colorectal aclcnonra with low-gladc

dysplasia to aderfocarcinomas I l0l. Snrdies in hurrrans

\ r'ir.rtltlh R \rrrlrrrnrhrr rrrrLl I Srci'l rrlhlr hrrrc coltrihuli'Ll

equallv t0 thrs studr
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Abstract

Angrotensin-converting enzyme 1 (ACE1 )

and ACE2 play a malor role in regulation of blood
pressure and electrolytic balance. Theyare known
to express in epithelial cells of various ttssues.
SARS-CoV2 usesACE2 as one of the receptors
to enter into the host cells. Coronavirus infection-
associated decrease in the expression of ACE2
rs known to assoctate with vasoconstriction,
hypertension and other cardiovascular problems.
Patients who are on ACEI inhibitors show
increased ACE2 expression, which is known to
protect the lung from acute lung in1ury. ACEI and
ACE2 polymorphisms might be associated with
the infectivity, severity and recovery from the
COVID-19 Association studies of ACE gene
polymorphisms in affected population may suggest
the clinical outcome of the COVID-19

Keywords : Angiotensin-convertrng enzynre,
polymorphrsm, COVID-19, spike protein

Contracting a disease is dependent on
individual's genetic makeup rn several cases. lt is
true in metabolic disorders and Infectious
diseases too. Even in case of viral infections, some
people showed inherited resistance ag€iihSt FllV
infectton (Zrmmerman et al. .l 9g7). Among
coronavrruses, SARS-CoV and lVl ERS_CoV
resulted n 1)oio of case-fatality rate during 2003
eprdemrc (Barnard et al. 2011) and up to 4Oa/o

mortality rate rn some regions during 2012 (Al
Awaidy et al. 20tg) respectively. This is due to,
partly, extreme genetic variability of'R NA viruses

236

such as coronaviruses, increased transmission
rate and recombination that occur in viruses when
they are in reservoir animals (Barnard et al. 201 1 ).
The recent pandemrc, COVID-19, accounts for

' 5f-03b06 infetted cases and 333401 deaths as
on May 23, 2020 (https://www.who.int/docs/
default-source/coronavrruse/situation-reports/

20200523-covid- 1 9-sitre Q- 1 24.pdft sfvrsn=
9626d639_2). Though good supportive care was
given and maintaining social distancing, the
infective cases and death toll is being increased- 
ebnti'ntbustytThe"SARS-CoV (Li et a[ ZOO3) anO

COVID-19 (Zhou et al. 2020) were found to use
angiotensin-converting enzyme 2 ( CE2) as one
of the receptors lo enter into host cell (panati et
al. 2020). ln recent COVID-lg pandemic, older
individuals and the individuals with cardrovascular
diseases were observed to be at the high risk in
China (Wu et al. 2020) and other places.

The renin-angiotensin system (RAS) is a
key player in maintainrng the homeostasis of blood
pressure and electrolyte balance and rs a marker
for essential hypertension (Nicholls et al. iggg)
and COVID-19 (Roncati et al. 2020). ACE.1 gene
ismapped lo qhromosome 1lqZ3 and consisting
of 25 exons and 26 introns. A2B7 bp Alu repeal
sequence inclusion plays altered levels of ACEl
and its activity. The insertion/deletion (l/D)
polymorphrsm was found in intron 16 of ACEl
gene. The homozygous deletion genotype (DD)
results in higher levels of ACEl protein in plasma.

Heterozy g o u-g, conditjon ghows fl oderate levels

Angiotensin-converting enzyme gene porymorphism may
be a risk factor for COVID-I9 clinical outcome

Kalpana Panati,l surendranatha Reddy .E. c2 and venkata Ramireddy Narala3*
Department of Brotechnology, Government college for Men. Kadapa -516004, A.p, lndia

Department of Genetics and Genomics, yogi vemana University, Kadapa - s16 oos, A.p, lndiaj 
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Thiamine: A Natural Peroxisome Proliferator-Activated Receptor Gamma
(PPAR-y) Activator
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Ahstract: Background: There has becn increasing cviclence ol the correlation bctween thiamine defi-
ciency and type 2 diahetes (T2D). T2D is a condition in rvhich an indir,idual's insulin sensitivity is highlv

::ffil:rffi;,i:lli.lilliiilSili"jli"i;'TlfT,$;'f;ii1'|i,ffi1iJiiflili:::,j.i:ffil,flii,_H;
aud thus acti!atc ppAR-y and aurelrorate TlD.

Obiective: Thls studv aims to cstablish thiaminc as a PPAR-1 ligand llrr nrolccular clocking an<l 4ynanrie s

_ sirnulations (VDS) artd thiarninc's ahility to inducc aclipogcncsis whilc uprcgularing PPAR-y ancl Ap-2
gctlL.s uslng //, r,//r.(/ ttssays.AR',tt(t.uHlstoRt
Melluuls: Thlarninc ['PAR-y brnding u,as studicd using Schriidingcr's (ilrdc Ihc bound corlrplcx was
sunulared rn rhe,OP].S200Ltirrc&ti€,tdr$iuerfl&lqlud ll]d&praadip.qcyre.cefls.were.drllbrentiared in
1l'tc llrcsc'ncc ol'thiarrlinc and rosiglitazonc and staincd u,rrh Oil Rcd O Nucilcar pr()(cin liom thc 6iflcrcn-
tratcd cclls u'a5 irsod to study thc birrdirg .f tlrc ppAR-y rcsporrsu clcr,crrt (ppRI-.) usi.g a, r-r,rSA-basctl
assay. rnRNA liotrt ilifl-iJta,l,latcd cclls rvas uscd to stLrdy tlrc c\pr!.ssioll ol'gcncs tising qLrantitatiic RT-
P('R.

Results: lrt .xilitrt docking shous thal thiamine binds uith PPAR-y. MDS indicate that the rrrteractions
bctwccn Lhian.rinc and Pl'Al{-y are stable over a significanr pcriocl. 'lhiarnrnc 

incluccs thc dil-lcrcntiarion ol
-'lT3 I.l preadlpocytcs in a dosc-dependent nranner"and errhanoes thc PPRE-binding actiriry ol'ppAR-y.
Tlri.rrrirrc rreurr)rcnl sigrrilicanlly increaleithe nrRNA lercls olppAR-y and Ap-2 gJnes.

( otrtlusion: ()ur rcsLllls \how thal lhramrnc rs a PPAlt-y lrgand. Anrnral slurirr.s and clinical trials arr,
rcquue(l to cofr()b()ratc tlrc resrrlts obtaincd.

R(. c \ (d lurr I r, lul L

R.\ \fd Octoh.r I l(lll

A.!.It!tl lI\(,Ih!r ]r ,il

i t) : I I t \ 1) i \t),\ t rh/tt-.-'tt | :. | : ; lt ) i

fl) c^,.,run,L

Ke1'words: PPAR-y' thianlinc. typc 2 drabctcs. molcculal clynanrics sinrulations. aclipocytcs dil'lcrsntiation. natural lrgand

I. IN'I'RODUCTION

Type 2 cliabetes (T2D) is becornihg'a'pressing prcblern
tbr del'eloping countnes. A l0lg study estln)atea tliar the
nunrbcr ol 'l lD paticnts r.r'ill rrrcrcasc hv 51,,i, rvorldwjclc and
that ncarll' I l')o ot thc huntan p,,pul,rtl,,n rrrll br- utlcctccj bl.

l!ls disc,l:! b1 20.1-s Il]. ('ausat agcnls ot'T2D inctudc rgc
[3]. diet [-1]. genetics [.1], and lilesryle [5]. Triggers lirr Tlt).
including dcplcssion. scdcntary bchar ior [6]. c.onsumption of
sweetened beverages [7], and intake of I'ast tbod. rich;in li,
pids !il, are increasing due to rhe urban lrt-estyle and peer
prc-ssulc. Maintaining a hcalthy lrl'cstvlc, good caring habits.
ancl regular cxcrcise. can prcvcrlt T2D l9].

Thiamine, vttarnin 81, is comrnonly lound in cereals such
'as rice,[10]. All animals have to acquire thiamine through
thcir diet sincc rhcy cannor svnthosizc it on thcir own I l i]
Enzyntcs inrpoltanr tbr carbohydr.atc nrctabolisnr havc thia_
rrrirrr: as a cotautor. and thiartrinc clcticioncy i.vas tiruntl to bc
a risk tacror lor l'2D f l2. I I l. Administration of thiaminc
alorrg rvith other nutrrtional supplements has been shou. n to
lesscn J-21) tnarkcls such as blood glucosc. lcvcl Il.l]. MLrta
tiorrs rn the thiamine transpoficr gete SLClgA2 wcre shorvn

1tb bdiiisTlDI15. 16.]. e numbcr-Of researchers havc rcporr-
cd that thiamirrc coulcl curc cliahcric synrptoms [17-2 l]. l'hi_
anrinc d.ctlcicncy, is cornr.non urntrng lrcoplc c,onsuming alco_
hol [22] Thiaminc dctlcicncv lcads to scvcral downsrrcam
clinical synclrorncs and flnally causcs cliabctic conra [23].
Thc molccular parhway behrnd thc r.elationship bctwccn thi_
amine dellciency and T2D is largely unknown. Researchers
rmpl1g._4qe r arious_molecules that may play a vital rolc in this
pathway. ln this study. wc show lor thc first timc that rhia_

*Adtlrcss corrcspoll(tr.ltcc t()

\ enirn., I lll\rl\]1,\. K ld il) L

tlrrs author ar thc Depafintent ofZoology, yogi
.\.P., 5 I6 005. lndia:

l'-nrai ls nr rarnircddy,rr gnrail.corn; nvramircddl (9y vu.cdu.in-Thtrr ,tttthor' I t)uttibu/ad cqlmllr_
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Code inside the codon: The role of synonymous mutations in regulating

splicing machinery and its impact on disease
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Keluortls:

AbDornral splicrr)8

Exooi(/iruonic splicing enhancers

\4 i ili gene

NRNA 5rirL)rlil)'

sytoIt !]olls lilulrtiol
x-linked drsorders

ln eukaryotes, precise pre.mRNA processing, including alternarive splicing, is essenrial to carry out the inrficale

protein t a$lafion ptocesg.,,Both,,point:,mutaliotrs {that alter the trans]ated protein sequence) and synonyrnous

murations (that do not alter the lranslared protein sequence) are capable of affeetlng rhe spll,ing pr,,t.ss.

StnolvlroLrs nrutatiuts ar{,knowlr t(} aftirct gelr crPression via alterilrg nIRNA slabjllt}, ntRNA seLrrttclatl

srructure, splicing processei. and translarional liinen(s. In higher eukaryores, preaise splicinS is regulaled bl,

Lhree n.eakly rotrserlecl cis-elernerrrs, 5' ar)d 3 spiice sites ard tlle brattclt stte. Mar)l- ollter cis-acting elenlerlts

(exoric,,inrronic splicing enhancers and sjlencers) and a(ns-acting splicing factors (serine and arginine-flch

proteins ard heteroge:reous nuclear ribonucleoproteins) have also been tbund to etihartce or suppress Llie

splici ng process. The appear ance oI synonyntous murations in ci-s-acti ng eLenents can a lter the spi icing pro.ess b\

cha:rging rhe bindin8 pattern of spliciug factors to exonic splicinS enhancers or silencer motifs. This results in

uon skipping, intron retmtion, and various oths foms of alternative splicin& eventually leading ro the

emprgen.e oIa wide ran6Je ofdiseases. The focrrs ofrhis review js to elucidare the role ofsynortymotts mrrtnri,rtrs

ancl lltcir lrlpa(t on ablornral splicrng nrcclranrsrrrs. F'Lrrllr(.r. tlris study hiShliShts lhc firtctton ofsyrtottytuorts

mutarion in Dediaring abnormal splicing rn cancer and development ol X-linked, and autosomal inherited

cl iscast's

l. Introduction

Mutation is a pL'rnlancnt alti:ration irvolving thc dclctron, inscrtion,

or subsLitution ol-rtucleotirlcs, resultutg tr a cltatrge irt llNA sequence

. A nucleotide alteration thar chanSes the corresponding amrno acid

in thr prorein is r:allt,d a uonslnonynrous inutalion. whertas a nucleo-

ride alteration that does not modify an amino acid sequence ofa protein

due to codon degeneracy is referred to as a synonymous mutation :. As

thc anrino acids in tht pcptidc chain arc triplct codorr rcficctions, and

nrRNA coutains lour nucleotides [A, U, G and C], a totdl of64todons are

generated. oi which 61 encode the 20 standard amino acids and the

remaining three functron as stop signals . Iixcept for melhionine and

tryptophan. which have single codons. tlre remaining l8 amino acids are

encoded b1 rwo or more codons. l.eucine, arginine and serine each have

six codons owing to codon degeneracy. Different codons thaI encode the

same amino acid are known as synonymous codons. The translation of

dilferent synonymous codons has no impact on the amino acid contpo-

sition oIa po)vpeptlde chain, as the nrain polypepticle chatn inclur]es the

same amino acid, whether encoded by a single or multiple synonymous

codons 'lheretbre, synonymous nttttations are ignoretl tn in-

vestigations ol protein expression.

Although numerous diseases have been shown to be associated with

synonynous mutations during the last two dccadcs, only recently sci-

' endatsili'd! r' irtfestiCa-tdd''the impaat of synonymous mutatjons wi th

respect to the molecular etioloSy of diseases,

While it is believed rhar nonsynonymous mutarions are subject ro

natrrral selection. svnonymous nrulations were believed to be evoltt-

tlonary neutrai . Howt'ver. lhe presence of synonymous mutarions in

' (lorresponding aLrrhor.

f, nloi/ oddrcJsr ... ., r,\.. ..r.tl,n'., \,r!.odlr jfl (V.R. Narala).
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Introduction

T\esDihe advances in biomedicine, rural or

LJt ita coo, .^ities still practiqr the use

oi medicina.l plants to cure djI{erent ailrnents.

Rrual communities have a long tradition of

using medicinal plants for various human

Ihir B an op€n aceas irrnal, ag ,tides *e defud ud€t

d€ terrns oI the Crdi',e C..n rEB ltdr.don{sfo.nrn€tEbl

SltarcA5e 40 tirrta, *t'ldl *16 cd'.rs to 
'cn4 

tirtaL dn
hJd Won tlE rEk ndldrrrsdtf], e6 brBs apgop*tb .rEdt

b8i€n ard th€ rBvcr€atirEre lcerEed uderfu irenlicC t rrE

Fo. ltgtrs GlE: wxHtRPI4€dk tow-eginE@t dteGldttua

ailments, rvhich arc pivotal in prbviding
primary health needs. The herbal practice

ofhealing diseases by herbal practitioners is

locally called "Naatuvaidhyalu." In recent

years, the traditional approach of healing

diseases with mcdicinal plants has been

gaining importance u,orldwide because of

its safety ancl affordability. According to
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Abstracl

BACKGROUND: The local villagers residing at Sadasivakona sacred grove are associated with

medicinalplants and utilize many medicinalplants to cure arlments. Because olthis, the presentstudy

was intended to documenl the traditional uses of medicinal plants used by localvillagers residing at

Sadasivakona-a sacred grove of Chittoor district, Andhra Pradesh, lndia.

METHODS: The documentation of indigenous kno,rvledge on medicinal plants used by localvillagers

of Sadasivakona sacred grove was carried out with a structured questionnaire. The docurientation

of indigenous knowledge was made byCqnducting several tours and personal interviews with their

local dialsct lrom 2019 to 2020.

RESULTS: Sixty-seven potential medicinal Plants belonging lo 59 genela and 36 families were

documented from Sadasivakona?.,*sacred grove of Chittoor district, Andhra Pradesh, lndia, For

the preparation of medicin€, leaveeli4g%) among the plant parts, paste (36%) among the lorm ol

medicine, internal administration (53%) among the intake of medicine, and cough (16%) among the

ailment trealment were riiiticed as the highosl percentages. Altogether, 41 typss of ailments wsre

successfully documenled farluhe herbeLpractitioners of Sadasivakona sacred grove.

CONCLUSIONS: There is no alocumentalion on tho indigenous knowledge of local villagers ol

Sadasivakona sacred gmve so far, Hence the present study locuses on the documentation of pe shing

knowledgg of this sacred grovs.Among the documenl€d plants,lhe therapeutic uses of 28 medicinal

plants wers matched with Dr. Duke's Phytochemical and Ethnobotanical dalabase and '10 medicinal

plants with Foundation for Revitalization of Local Health Traditions database. The documented

information may be helpfulto lhe pharmaceutical industries in the preparation ol novel drugs.

Keywords:

lndigonous knowledge, medicinal plants, sacred grove, Sadasivakona
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Citation:
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Reddv, N.R.S., Sunrl (untar' B', Ntgendra'

C., Prasad, K. and Reddy' A ivl.' 2022'

Oecurrence ol Crrrturlt lorilitliu:lr

(A.marylhdaceae) ln Eastern Ghats' Andhra

Pratlesh, lndia. Iwlinr loutrutl of Forcstty

4s(l ), PP,l2-J4.

Receivecl:25

PuL:lished;

c(r 2022 tndran Journrl ol lrrlrestry Ail rigttg ryser,v.e.{.

l)Ol : hrtps: ldor'org,rl0 5420?rbsnrpsl00(r-20:2'L?Ml6B

06 2022r Revised 17 07 2O2), Accepled: ?t'-Oi 2O?2

whi'te. Urnbels 9 l4 flttrvered. Florvers ratliall)' symmetric'

white, fragrant, subsessile or shortly pedieellatel pedrceis ca'

6 nrnr long. Perrarlth tube L0 I5 crn long, bluntly-angled'

purplis[-gr..'n' periatrth scgments 6, Inear-lanceo]*te or

io,ri.olnt", 8 l0 x l l.4 cnr, shorter than perianth tube'

recurved or spreading''white, purplish on keel- Stamens

INTRODUCTION crevices' After critica! study' the collected'specitnens n'ere

Crmum t. (Amaryllidaceae), co,:rprisinpi o1 r14 specres, l' :1T:i:,1,:rl:::,':;i:;fllfir::;:;: fjif;Y'#i[i
distribuled in lropies and suh tropics (Atrica' Atnerica' '{sta [ronr Eirstenr Glrars and Andhra Pradesh t. date (Pullaiah &

auii .{ustralra ) (,ovrc'rls r't rl.. l0ll. P()\\'O l0ll lhei' are 
*"ru-u"o,rr, 2018, 2020). Hence, it is reporterl llere as u

valued as ornanrentals due to therr shoty llowers *9 {* 
"aaitio, 

to the Eastern Ghats from Andhra Pradesh state.

tradecl for traditiotral medicines (Refaat et al , 2012) 1n India' ;;;; a.r.r,ri.r, 0u"," irlate and key to tlre species

it is represeilted by lir species (Karthikelan et al ' -1989;. ,-i*,"rn Ghat, is prori,t..l to f*cilit"t" easy i.e,tification.
(iaikrvatl, (iarat{ u\ (lorc' 2014; Patel & Patel' 2019)' ol

wiriclr 6 slrecres .amely, c, brttcltynetra Herb. (lvlaharasl:tra), Crinunrlorifolium Ro$. exKer-Cau'l ' 
iI J' Sci' Arts (Loudon)

O. el,:,tnttrrte Blatt. & N{cCann (N'laharashtra\, C ntslabancunr '3(5): ll0 l8l7' Crinunt Pr(ltensc ]ierb''.funaryll 256' I837;

I,ekhak&S'R.Yaclirl.(Kerala)'()rtdtll,tN,t,Pate]&}I}{ook.f.,l-l.I}ritlndia6:282i892;(]ooke,F},Pres.Bombal
Patel ((rutaral), (. solal'urt'nst: (iaikwatl' (iaratl & (iore 750 190tt Frg I

(Maharaslrtra) and C. woodrowii B'aker (Maharashtra) are A bulbous, lrc'rennial herb: roots long, flesh1r thick' ca 3 nrm

endetr:ics. Itr F.astern Ghats, tbur species of Crtnuttt in i{iar,r, Bulbs ovoiii or spherical, 8- l2 x I I I'i cnr, white'

l{'.. urnoenlnt Ri.,xlr. ex Ker (iawl., () asottcun l , C lati,folium not tur',r.tg trr*k when exp,:sed tt) iight, tunicdte, gradual}y

1.., C. r,iwparunt (Lam.) Il. Ansari & Vl Nair) have so far 
narro*rng-t., r neck above; neck cylintlrical' 8-ll cnr long'

bee,r .ecortl".l (Pullaiah & Karuppusar.nY, 2020)' ttl thesc 
Leaves .intcr'porary rvith flowers, radic*I, liuear or linear'

I\(o spccrr,s, C. asaticunt ant! C. lati-tttlntnr arc widcll'us.'d oblong, cir. lS x 2.5 cm, p01 cirannelled, ilpex truncate Llr

ns poiential onliur)entals. While collectir:g wild ornanlentals obt,,r* o, suba.ute; nlargl.s etrtire, t,inutely sptnulose Scape

in Srshachalunr hills oi AnJhrt Praclesh (Eastern ('hats)' 
65-22cmlong,"o-pr..r"d,d.curnbent,palepurple.Involucral

tire authors collected a Crinum species pJrowing in rock 
bracts 2, ,.uriorr, ieltc,rd lo,ee,rlate, 6 8 x 2 5'3.5 cnr. faintly

ribbed; bracteoles linear, with broad base, 5-7 crr long' pale

ofir
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Crotulariu lamelldormis (Fabaceae: Crotalarieag), a new species from Eastern

Ghats of Andhra Pradesh, Peninsular India
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Abstract ''^, : r '. - '

{ t()tLtiLu tLt iLltn(tiitlt)nnt.\ rs described and illustlated as a ne\\ species in sect. ('ali cinae tiont Eastern Chats. Andhra Pradesh

ollndia.Thehabitatecologl.distribirtionandconserrationstatusarebriefll'discussedinthisstudl.Thisnerr speciesis

apparentl) resenrbled t,.t ( r'otulut'iu ulhiclu B. He1 ne ex Roth. 1Nor. Pl. Sp." 182 l:333) but shows a detlnite difference by

shouir-rg a conrbination ofregetatire nrorphologr. intlorescence architecture and floral characters.

Keywo rd s : Sadasivakona. Calvcinae. Lamelliform. Callosities.- India

I ntrod uction

Irrdia is one ot the rrain wolld centers o1'biodiversity lRather cr ctl.)018.1, afier Lastenr and soLrthern tropical Afi"ica

(Harned ct al 2018. Sosef et ol 2017\ andthe Mediterrariedn'BaSin (Garcia-Vega & Newbold 2020. Perrino el rrl.

20 18. \\agensonrner at ttl 20l7. Perrino ar u1.2013. Naveh 1998) Mostly the diversity is concentrated in Westenr

Cihats and North East India-Himalayan hotspots. The Western Chats are characterized as rnost interesting biodiversity

area irr tlre Peninsular lndia and is rrentioned as arr impoftant place lor endernic plants (Swaroopa 20 13, Kuriakose

& Sebastian 2016). Likewise, Easteln Chats are also flourished well with nearly ?000 plant species, which constitute

l3% plants of India (Ahrnedullah and Nayar. 1986). The Fabaceae farnily is the third largest fanrily in the world after
,\steraceae and Orchidaceae (Lewis et a|.2005).lt exhibits greatest ecological diversity and is well spread in tropical,

desert and alpinc tundla regiorrs (\\'ojciechowski 2003). The genus ( rotulariu L. ( 1753: 714) has distinctive characters

corttbirtation, as the presence ol'a pair olcallosities on tlrc starrdald petal, five anthers (long) plus five (short). rostrate

keel andinflatedpod(Rouxet ol.20l3). ltisoneofthelargestgenerabelongstothetribeCrotalariae(Benth.)Hutclr.

o1'sub f'amily Papilrnoidae of Fabaceae Lindley ( 1836:148). It is widely distributed in tropical and sub-tropical regions

olthe world (Lewis et ul. 2005).
-lhe 

genus Crotaluriu is Ibund throughout the lndia including Andaman and Nicobar Islands but there is an

especiallyhi*lrdiversitf istbirnclirtPeninsularIndia(\\'esternandL'.asternClrats)(Krishnafa.i (/a/.20 I--1.Sutrrarnarriarn

cr ul.7015" Danada cr ul.2016. Ninkaew u ul.20l 7 a.b. Rather cr al.2018. Cholave ct u|.2019. Naik & Singh 20 19,

Rokade cr ul ?0 19. Rokade cr ul 2020. Herbariunr 2020. Singh cr ul.2020\. ln India the genLrs is representecl by ca.l l6

species ot'which ca.73 is confined to Peninsular India including -i8 species.0l sub-species" 09 varieties and 02 forrna

are endernic (Ansari 2008:2). Most of the ('nttularia species were recorded froln Westem Ghats, whereas the Eastern

Chats of Andhra Pradesh is also considered as one of the 1clr99t audmost uni.que regions lbr plant diyelqity in Peninsular

lndia (Sivaramakrishna & \ligandhar 2020) witii,lc) Ci,,tiiii,rt'iu-sp'..i.r'hnroirg tirerir si*-species are endemics: (

and Pullaiah. 1998).

.1ct,'t,tt'tf ht l)nrico l)crrino: 1-1 l;ch 1l)) I prthlishacl; t0 .1.lqr 102t 71
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Abstract
Combination therapy has gained significant interest in

recent years due to its potential to produce greater

therapeutic success than mono - drug therapy. However,

carriers capable of effective and stimuli-responsive co-

delivery of several drugs are severell, lacking at the

time. To address this need, the study represents the

fabrication of reduced graphene oxide-sodium alginate
microbeads for co-delivery and controlled release of
doxorubicin (DOX) and S-fluorouracil (S-FU). The

developed beads were characterized by Fourier
transform infrared spectroscopy (FflN, Dffirential
scanning calorimetry (DSC), Thermogravimetric
analysis GGA), X-ray diffraction (XRD) and Scanning
electron microscopy (SEM). Swelling antd in vitro drug
release experiments were performed at pH 7.4, 5.4 and
1.2 at 37 "C,

The findings indicated that the pH of the test media
could be appropriate for intestinal drug delivery. The

release process was studied with the release data being

integrated into the Korsmeyer-Peppas equation. The

presence of rGO in the polymeric matrix inJluences the

drug release rate. The anticancer activity of the

alginate beads was assessed using an MTT assay

against MCF-7 cells. The findings indicate that the

dual-drug containing microbeads showed good activity
compared to 5-FU loaded microbeads. The results
showed that the developed microbeads waruant.further
development for applications that require simultaneous
administration of multiple bioactive agents.

Keywords: Microbeads, 5-Fluorouracil, Anti-cancer
activity, Graphene oxide.

Introduction
Cancer is a significant cause of death in humans. According
to estimates, cancer is the number one leading cause of death
in the present day and kills tens millions of people every
ye+rr2. Cancer incidence and mortality rates have increased
in many parts of the world over the past few decades,
especially in developing countries. Cancer treatments have
very low therapeutic eff,rcacy and a high lerrel ofside effects
which have limited their applications due to multiple drug

resistance (MDR) effects, low efficiency of cellular uptake

and nonspecific distribution in the bodyz5. Therefore, an

effective strategy against cancer cells requires a combinatory

approach. In recent years, a great deal ofattention has been

paid to the design of targeted delivery by polymer

functionalized graphene oxide for cancer therapy2r.

In recent years, there has been an immense potential in the

use of polymeric matrices for targeted drug delivery due to

their natural abundance, lack of toxicity, biocompatibility
and biodegradabilityT. Carriers for bioactive agents
(hydrogels, microparticles and nanoparticles) are often made

of polymeric materials. In general, natural polymers are

more biodegradable and less hazardous than synthetic
polymersr5. Until recently, a wide array of drug-delivery
methods has been developed and published in the

lite'rature6,2a. Nevertheless, the majority oithem are intended

for single-drug delivery. They are either incapable of
efficiently loading several agents or lack the capability to
accurately control the release rate of each co-delivered
ageplr r,zo. This limits their utility in multi-drug therapy. The
purpoie of this study is to design a carier capable of
addressing this technical gap and enabling the co-

administration of doxorubicin (DOX) and 5-fluorouracil (5-

FU).

Sodium alginate (SA) is a linear anionic polysaccharide

composed of randomly 1-+4 connected B-(D)-guluronic (G)

and o-(L)-mannuronic (M) acids. SA is among the most

commonly encountered anionic polymcrs in biomedical
applications due to its ability to dissolve, biocompatibility,
hydrophilicity, biodegradability, safety and favourable drug
delivery propertiesl8,le. Despite polymers, research focus on
GO has turned more significantly towards development of
using the versatility of the material for medicinal purposes

due to the many acid groups available on the GO surface for
linking to various other compounds2l.

Additionally, GO is two-dimensional as well as being large
in area. This is absolutely essential for the adsorption of
molecules on the GO sheetsr'8. Unlike GO, reduced graphene

oxide (rGO) has a planar structure which improves the
effi cacy of drug encapsulation3,26.

Additionally, rCO has greater bioactivity and thus can serve
as a drug carriere. 22. It was shown in a previous shrdyl0..
DOX has been found to interact more with rGO because
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A STABILITY.INDICATING LC.MS METHOD FOR DETERMINATION

OF PERINDOPRIL AND ITS PROCESS RELATED IMPURITIES
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Perindopril erbumine belongs to the member of angiotensin-converting enz).me inhibitors group used in the

treatrnent of heart failure and hypertension. A sirnple and highly sensitive LC-MS method has been developed

for the simultaneous determination of three process-related impurities (L-norvaline, L-norvaline ethyl ester

HCl, and /S/-indoline-2-carboxylic acid) in perindopril. Samples were separated using 5 mM ammonium

formate (A) and acetonitrile/methanol (B) as the mobile phase on a Symmetry C,, column (75 mm x 4.6 mm,

3.5 pm) using gradient elution mode at a flow rate of 0.6 ml/min. The proposed method was validated as per

ICH guidelines and can be used for quality testing of perindopril and determining its process-related impuri-
ties in pharmaceuticals.

Keywords: peilhdopril erbumine; process-related impurities; hypertension; LC-MS; stability-indicating
method.

I.INTRODUCTION

Perindopril erbumine (PER) is a tert-butylamine salt of
perindopril, which is a pro-drug metabolized in vivo by hy-

drolysis of the ethyl ester group to form biologically active

metabolite (perindoprila$. PER is an angiotensin-convert-

ing-enzyme (ACE) inhibitor successfully used in treating

various cardiovascular diseases such as heart failure, hyper-

tension, high blood pressure, and ischemic heart disease

tl - 31. Howeveq in countries of climatic zones III and IV,
pcrindopril arginine is also used instead ofPER due to thera-

peutic equivalence and improved stability [a].
Literature survey revealed several methqds for the quan-

tification of PER and its process-related inrpurities. Mede-
nica, et al. [5] developed an isocratic HpLC method for esti-
mating PER and its impurities [5]. A micro-emulsion LC
method for the quantification of pER and impurities was re-
ported in [6], but it was not completely validated. Zaazaa, et
al. [7] reported TlC-densitometric and HpLC methods for

the impurity testing of amlodipine and perindopril in phar-

maCeutical formulations. The British Pharmacopeia (BP)

monograph proposes a gradient RPLC method with long run

time (65 min) using perchloric acid as mobile phase additive

(pH 2.5) [8], which is method is not only time consuming but

also produces inadequate peak shapes. Micro-calorimetry

and HPLC methods for PER quantification in aqueous solu-

tions [9] and simultaneous estimation of perindopril and

indapamide in the presence of impurities and degradation

products were reported [0, ll]. Prameelarani, et al. [12] de-

veloped an HPLC method for PER and the results were sta-

tistically compared by applying Student's /-test and F-test

[2]. A stability-indicaring RPLC method for pER was re-
ported in [3, l4]. Darshana, et al. [15] developed absorban-
ce-correction spectrophotometric methods for the simulta-
neous determination of perindopril and indapamide in phar-
maceutical formulations [15]. Nevinet, et al, [16] described
first-derivative spectrophotometric method with zero-cross-
ingtechnique and ratio-derivative spectrophotometric tech-
nique for perindopril and indapamide in pharmaceutical dos_
age forms [6]. Elshanawane, et al. developed a RpLC
rnethod for separation of perindopril with indapamide and
captopril with indapamide in pharmaceutical fonnulations

!71. Vijayalakshmi, et al. [18] reponed a first-order deriva_
tivc speckophotometric method for estimating pER and
losartan in formulations. A kinetic study on the isomerization
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Abstract

A group of DPP-4 inhibitors such as alogliptin, linagliptin and saxagtiptin were selected for

:nantioseparation for this study. Crown ether columns contain a chiral crown ether ring as a chiral

selector is suitable for the compounds having primary amino groups. Since the selected compounds

:ontaifi free amino groups, a crown ether column was selected for enantiomeric separation of

lipeptidyl peptidase-4 inhibitors. Dipeptidyl peptidase-4 inhibitors are a class of oral

hypoglycemics that block dipeptidyl peptidase -4 enzyme and can be used to treat diabetes mellitus

rype2.A sensitive HPLC method was developed to separate the enantiomers of each dipeptidyl

peptidase*4 inhibitor. Effects of various parameters such as type of solvents, selection of additives,

:ffect of pH and column temperature on chromatographic results were studied. The optimal

:onditions for the chiral separation of dipeptidyl peptidase-4 inhibitors without any derivatization
;nrare inrrpcfioefprl


