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ABRSTRACT

The pr=enol siudy was desgned o evaherte the caadho protsctive priemtial of sthanzlac exizack of A'sienta rohodarms Lien., (Famly, Aprowmaces) noan
svapreen tnee Wil white, stegly perfussesd flomen on iseprotersnod-indooed Myocandial Infieetion (MT) o e, Feve grougs of albo s, sech congrisng
ax animaly, were seleoed far dhin sudy. Group [esrved o 3 aontal mlome, Groop 11 sets weie pives soproserensd (505 (85 sgkp wbcmeasousty), and
Girgup [H rais were freated wrth propranclol 19 mg'kg 2= siandard treatmem. Growps IV and WV rats were piven EAS {200 mpky and 00 mg'kg. respectively)
aloag rith woproteretol (B2 mpkg). At eod of the sudy cardise Bicmarkers lke CE-MB and TOH wene eipated 1o dccesses candio protecien. EAS pee
ereated ninmads in varioes doaseds sigificastly decreassd die levels of CE-MB aied LOH when comgared with [0 meated onimsal B oiv facilier confomsd by
ohsenmg the hstopathologcal champes of heari The dudy cosfirms ke cardia protechve potembial of sthanolic extract of Alsonie sthalaris agamnst

choproter el -nducsd ewocandaal infircion i ras
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INTRODUCTION

Myocardial nfirction (W} is the leading caise of morbidicy
angl imortaliny in workdwide ad according to the world health
orpanization it will I;r: the major canse of death in the worid
by the yess 020, I'.'le-n].'ung countrizs like [ndis are
il:l'lllEl'lnE te manage the m:]:n::'.l of mfechious dissases
similtaneously with the growing burden o society and
health systems cansed by non-communicable dissases such as
myocardial infarction, In India, myocardial mfarction
typically ocoms 10-13 vears emiler than m  Westem
Conilries. A ibcreasing  madsher of youne [l aee
auccumbing te wvecudial infaretion.” Myoeardial Infisetion
it} reeults fromn the profonged moyocardial ischemia with
nesrosis. of myoewies due to intemaphion of blood mpply to
an area of heart.” Free radicals and reactive oxygen speciss
have an mopeet o various diseeders lile cardiae dizeases apd
caicer which result due to exposure to chemueats apd
environmental pgents, experimental and clinical studies have
shown that there is increased generstion of reactve oxymen
species such as mpperoxide amiom 0y ) oand  hydroscoed
radicals ((OH) in heari failure, wisch iovolved in the
framation of lipid peraxides, damage of cell meebrane, ad
destruction of antioxidative defense system.’ Isoproterenol
(IS0 meduced myvcardial necross 15 a well knoan standarnd
maeded to sty tse benedicial effect of iy dugs on cardiac
dyshmetion. 180 1s a Fadrenersic agonist that causes severe
atress in myocandiom and nedrolic letons in the lweart
mrscles, TS0 induced mvocandial injury insodves mermbrame
permeability alterations, which bamgs about the los of
fumictions and integriy of myocsdial membraes. The
mechanism proposed to explan isoproterenol awbnced cardiac
damage mvolves generadion of highly cytotoxic free radicals
thiough msto-oxidation of cotecholamiine and has besn
implicated 0s ome of the cousative facior’ Tt should be
apprecinted.  thet  over  the  wears.  while more
specific biomarkers of myocardiel necresis became available,
the sccuracyof detecting mvocandial dnfarction has dhanged.
Suwch changzsocowmred when  glummine-oxalic  acetic

transamminase {F0T) was replaced by laciate dehvdrogemase
(LDH} & fater by aveative kinss (CE) and the MB fraction
of CK. L CEMB activity asd CEMEB mass. Climrent, moge
specific and sensitive bismarkers and imeging mesthods o
et ial infarction aré firther refinements in is
evalution”. dlvomia selolaris Linn, (Family,  Apocynacens]
which &3 popularly keown & the Sapiaparns in Sanskrit snd
Hindi Devil’s tres m enghsh. Alstonfa scholmds L 15 an
gvergresn tres with white, strongly perfumed flowers and 2
nediurn 1o larpe tree which prows up to 8 bedght of 100 m
bedght The plant grows i the Asts Pacifie tegon o lia,
orsd St Larkas South-East Asis, southem China, Molaysia and
the toribaem part of Ansstralin and Solomon islands, In kndia i
s widely distributed m dred forests like, Westen
Himalayms, Western Ghats and in the Southern region’ . In
various iraditions. the decoction gpregared from the plamt is
hﬁamdusadmahmmahamﬂ:w& febdifigre. @erid,
thenmogenic, digsstive, Laxative, anthelmintic, astringent,
febrifuge, anti-pyretse, depurative, galnciogogue, siomachic,
cardiy tomic amd fomic. o 15 usefol in fever, mmilamal fever,
abdomsnal  disorders,  dimhoes,  dvsentery,  dvspepsia,
leprosy, skinn diseases pivditus, tomeds, caronde aisd foal
uleers, ashma, bropchiftis, cardiopathy,  helminthissis,
ogalactin and debility, Tt 15 miven as postoatal condifions o
oiliers for bicressing factation, and o ouprove digeston
u.nd. rl-]l-nt t-delivery weakness. it is also usefil agamst
It the literature, there are no clear rapaits o
this p]mt for cardin profective activity The present shaly was
phtemapted 1o evaluate the cardio profzciive activaty of EAS
(Ethanolic exiract of Alenis sefiolari) on isopeoteranol
mduced uwryocandial damage with the reference of lwean
hiochemical markers, aotimddants and histopathology,

MIATERIAL AND METHODS
Anwimals

Expermmental animals of eitler sex weighine 170 to 200 2
wefe obimned from Baghavendra enterprises. Bangalore,
Indin. The ammals wers housed m stunless stesl cages at a
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cootrolled room temperature of 24°C, wnder 2 12 b heht and
12 h dwk cycle After Iwesk of acclimatwation, the
experimental animals were divided randomly i to 5 groups
(11 = &), The Experiment was carried mu as per the gosdelings
of the Comamattss tor the Parpose of Control and Supervision
of Experiments on Anbmals, Mew Dells, hudin and oo ts
approved by the Instihvional Ammal Ethics Commitiee of
Creative Educaticaial Socsety’s College OF Plarmaey
1E08ACTSCPCECA. Tsopeoterennd was  purchased  from
Sigma Aldrich USA. Remnining all chemscals was ussd
amalviical grads

Freparation of plang extract

Plent {Afsraetier pehuodoris) vesd for experiieeital pusposs was
procured  from BMallamala forest i Eumes] and  weas
anthentified by Dr, B. Siaram  Professorssmior
consuitang, 5%, Ayurvedic Medical College, Tirpati. dia.
The dried bak was cleansd and reduced to powdery form
with the help of mechanical grinder after which 70 g of
powder mmple wes exhmestively extractad with 140 ml of
ethaned {amalyiical grade} for 3 days by soshlet apparatus.
The plant materiol was seporated by fAlimbion ood the
methanolic were concentrated aind [yophilized to presenve i
The reaidue obtaised froon the extract was stoged in a
refrigerator ot 4°C ond 45 air dned and calculates the
percantags of viekd,

Preliminary Phviochemicnl Screening

Eibanedic extract of Afsionig schofarss L, was suljected for
the qualitative preliminary phytechemical dentifications by
the standard methods. Vanous chemical tests were carried oot
for the detectzon of Alkaleids, Carblichiydreates. Giyeosides,
Saponins, Phytosterols, Tammins, Flavonowds, Protedns and
Fixed oils,

Acute tugiciny stulles

Acute oral toxicty stedy wes performmed os per OECD-413
gnidelines, EAS was admanistered as the dose of 30 mgke,
100, 30, 1000, 2000 and 4000 melkg body weight 1y groups
of ammals {n = 3}, During the 1 b of admanistration mis were
oferved for pross bekavioral changes as deseribed by Irvin
sesle, and the mostality rate was observed for 72 b and [y,
viduee wis calculated.

Exporimental design
Tsopmotersnol was dissolved in normal saline end anjected
subcutanecusly to sats (B85 meke) daly for 2 cobsecutive

days to induce experimemtal myocardial mifarction.” The
experimentnl animals were randomly divided i o 5 groups
(@ = &) and trested foe dusation of 2B days as per the
treatment sclsedule. Groug [ amimals receaves normal salie
ad serve as normel contrel. Growp I ammaels meceive
boproterensd (B85 ang'ked for fast vwo consecutive days and
serve as disense comirol. Oroup I anomals pretreated wath
propragelol 38 ataided  drog (10 meke) and  thae
snbeutaneous anjection with TS50 (8% mpke) serve as
standard treatmend control. Growp 1T animals pretreated with
EAS (20 ma'kg) and the suboutaneous injection with IS0 (85
mg'ke) serve as test control &t bow dose. Group [V ansmals
pretreated with EAS {400 meke) and the subcuisnemis
jection with IS0 (85 make) serve as test control ot high
dose, At the wmd of eperimeant blosd was collected and
serum separmted by centnfogation. Semom was used for
varigus bicchemical estimstions. Heams were excised and
remved all bloed and stored in 10 %4 formaldebiyde salotion
for histopatholegical studizs.

Bivmarkers estimation

24 h after the second mjection of 180, the mimals were
spcrificed by cervical decapitation, blood was collected and
the lseart was dissected ouf. The semm was separated
mmedistely by cold centnfigetion and  used for
determination of cardiac biomarkers markers LDH, CE-MBE
ad tofal protelrs by wsing commerclal diagnestic kit
(Agappe P, Lid, Kerala, India),

Histolagical examimations

The hests were semmoved, washed brmedistely with saline
atwd then fixed in 10 % buffered formalin, The bearts stored
m 10 % buffered formalm wers embedded mm peraffin,
sections cut af 5 pm and stained with hematoxylin and eosin,
These sections were then exaninsd under a gkt aderoscape
for hisiclomcal changes.

Statitleal analvsis

Dhescriphive statistics such as mean and standard deviation has
been caleulated for each and every variable for each proup.
Oy analysis of variance {ANOVA]) has been apgdied for
siokistical analysi= with Torksy as post metric tse2 and & valus
of = 0.0 has besn conpidered g stativticol significances
level,

Tabls 1: EMect of methapelic sxira of Alaonid soalards oo serum candise maniers lke CH-MB and LIVH apd Total protais leveds

Gienp Tirtsnl | LDH Iy of protein CH-MEB I i of protedn Tolal Frdebs gl
Gronp-I Mol Saline | 1707+ 08220 1465 = 1D.53 990215
G- 11 Mool Saline = 150 8% Ig't! 43 3= 701" Lpsa4ar? 415+ 040"
| Greup- | Progranc 10mpkg - 150 85egky | 6108 1543" 14404 £ 518" L0x0(2"
Graup-TV EAB 200 gy - 150 55 mgkg 1511 & 3.342" 11619 & 2.60" 5k 023"
| GreupV | EAS 00 enky-1S08fimaks | 1365 = 1.590" TEAGY = 316 razonl®
Indicaies P = 0001 when compaaed with 150 coszol *indicaies ¥ = 00T whea compared with 050 comrol
RESULTS the mmimals pretreated with EAS m IV md V groups a

In the acute toascity study noae of the dosa of EAS was
shown mortslity even at 4000 moke. Therefore, 1/10% and
1720 of the dose were selectzd for the study as low and high
test doses. Thers was | significant slsvation in cardiac
murkers like TI%H and CE-MB profiles i isoproterenol
treated amrmals when 1t compared to the cootrels (Table 1), [n

sigfuifbcaint reduetion (p < GLO0LY 1y the cardiae meskers like
IDH and CE-MB level was observed whes compared with
the isoproterened trested rals (Group 10D The decrement of
cardime merkers i almost simdlar to the standard treatment
with proprenolol [0 me'ks ie. Group I animals. The total
profein bevels were significandly (P = 02001} decresced mn
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comtrol group (GI) when comparsd anth normal animals,
The tatal protein levels were significantly increassd standand
eroupe (GI animals when compared witl coivtrol animals.
T thee samwe mannes the test groups e, Group IV and Groep
% wiich were pretreatad with EAS in vanous doses such as
200 mewke wed 400 meke of bodvweight, were shoan a
significant merease in ol profein levels i the dose
depandaeist maner, Wien i was comparad with coaiptrol group
(G, Histopathological examanation of arpocasdial tissae of
normal ammals shows a clear intzgriry of myocardial cell

NORMAL

Fag. | Neemal

membrane. Endocardinm and pericardium were geen wathin
the normal limits, No inflammatory cells infiliration was
observed in nores] rat hean. Tn isoproterencl treated ansmaly
shovws that a focal myvosnecoss with myophagoowiosizs and
hmphocytic infilirstion (myocanditis) wos observed. The
antarals were pre-rested wilt EAS st 200 and 400 me'ke
doses were foumd less dasmaged and low ftty mbliation was
observad when comperad with iscléamic control grosp,

ISOPROTERENOL 83mg'kg

Fig: 2 150 84 mae'kd

PROPRANOLOL 10mg/kg

Figr T Paopranchsd [ Mmg g

EAS 400mg kgt 150 85mg ks

Fay 5 EAY SHmpky

Figure 12 Efect of coliimslid sxirset af Abroels iefalands I (EAS) on hisragestholsgie sl changes in fal mvecandis) tkewe. Normsl Showiag mormal

mveca i sbewing normal myeardium. Dapraternol 55 mg/ky showisg focal mysuetreis wih call Inflrration. Propransdol 10mgky showisg
dec reased degive of Recrosks and leis iAltration of inflammatery cals. EAS 200mg'kg+ 150 £Fmg iy showisg redaced Tecal blersticial

inflammatery reiponse and EAS d0dagdg+ 150 BSmg/kg rhawing ridurdd liagmantption of myec ardi sl Nhers saed Mocal imeerotitbal Dufsm i fer
ik i
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DSCUSSIOMN

The present was mmed to evaloate the cardio protective
artivity of ethanolic estract of Alsfomta selalarly od
lsoproterenal sixluced myocasdial mfarcivon i albing sats.
Izoprotersnal 15 well knoem cardio tocoic agent des do 1ts
almliny to destrsct ovocandial cells. As 8 conssquence,
cytosolic enrymes such as LI ALT. AST and CPE were
rebeased dnte Wood stvexn and eeve ag the disgnoatic
markers of myocardial tisae damage'. The amount of these
cellular enzymes present i blood seflects the alterations m
plesma membrene integrity and or permeatility. [ 15 well
known  that soproterenol-induced  aryocardial inpery is
medisted primanly via the f-adrenespic meceptar. Acwe fi-
affeneric receptor slinmdation ot only rapedly generates
resctive oxyien species, but also depresses total cellulay
anfioxidant capacity, down regulates copper-mine superoxide
disgrutase enzynee activity, proteas and mBRNA and reduces
clutaflvione level, leadinge to the lods of membrane inteprity
and inducing heart confractils dysfunchion and myocytes
toxicity finally producing myocardial necrosis™. Number of
stichies stronzgly suggesis that free rebcals play an mportast
role in cobecholamime-induced cardio toxcity by cowsing
peroxidation of membrane phospholipids, whch can résalt m
permeability dumgeg i the mendhrane as wall oy intracelbislar
calciom overbond ~. In our study, moproterencl freated mats
showed significant elavation in the levels of these dimgnoshic
marker enzymes. Moreover, ¢levated levels of these enzynws
are an indicator of he severity of isopromerenol-inducsd
myocardial  membrane  pecrosis, The — prefiminary
phyfochemical ecreenma showed thai ethanolic extract of
Alvoria sekolaris presence of high level of secondasy
metabolites. like flavomouds, phenolc  compounds  and
phytosterols, Mumber of investigations suggested that the like
flapvemoids, phenedic compounds have shown m important m
reduciion of axyvgen free rchicals, Aleration m LDH and CK-
ME has been considered as one of the most important cardiac
marker of myocardial infarcton. Weder and Kittinger ar o,
demonsirated that there was & dramatic rise and fall o senm
CE-MB and LDH following isoproterenol indwced MI m
rats, gt the degres of rse and fall in sem enzvme activities
were commensuraie with the extent of the evocardiom
infircted ™, In the presemt sudy, SO treated s showed
significait levation in the kvels of thess disgnostic markes
enrymes {TTH and CRLARB). Moreover, elevnted levels of
thess enzymes are an mdicator of the seventy of T30knducsd
miyocardial membrane mecresis. which is i line with
earlies repont’™. The prior administration of EAS (200 and
400 mg kg '} shewed sigmificant (p = 0.001) reduction in 30
induced elevated serom marker enrymes, This reductieon m
emryme levels could be due to 35 action on mangsining
membrane infegrity thersby restnicimg the leakoge of thee
efirymes, The presence of alkaloids, steroids, flavenoids and
triterpenaids 15 supposed to be responsible for the veriows
pharmecological effects of dfsfomic scholaris.™  Since,
flavomoids &re one of the most populsr compounds in the
plaist kpgdoim s have effectivenss in redwcig bloosd lptd.
as an aseosidative, o assimiloting cholestered, mhibatisg
thrombesis, dilating the coronary artery, ere, " Ramachandra
et if, suggested that the methanclic sxtract of Alstomis
sohplaris possess amtioxddant activity, which might be helpful
in preverting of various Ceidative stress- related diseases and
alse the present wark provides the evidence for presence of
bivactive compounds like flavoncids and phenols™. The
presemt study revealed that there wall be significant decrease
cardiar markers like LDH mnd CK-MB which are o

prominert dingnostic agent in ML The cardiac projective
effect of FAS is atniterted due to the presence of vanms
phivte  constivests  like  flavenoids  polyphenols and
phytosterols whidh are proven mstiosidant. Dumng tissue
damage the protein levels were decressed. In the present
siudy a dgnificant decreased n potal proen fevel in comrod
wlven comgpared with normal. In the samwe muosaer the total
protein bevely were significantly mereased in EAS treated
growipa i dose dependent memmer Hetopatholagical stisdies
revenl that there wes more myocardial damage and focal
myonecrosis and chroniz infiliretion. of inflammatory cells
fouud im the ammals treated with dsoproterenel B3 mpke
when comgpared with normal groop. The anbmals wese pre-
treatad with Propeanelol 10 msa'ka and EAS at low and high
doses were fovnd less damage asd low farty infiltration wihet
it wis compared with control group. This confirming forthers
the candio protective activity of methanolic extract of
Alsterria seholords mothe present study. The present data
mdicate that EAS muny provide potential therapeutic value in
the freatment of myocardial infarction. The beneficial effects
ol Alvtmre scholar can be repoduced i bumen beings,
thess fndings may represent nonovel prophylactic therapy for
ML

CONCLUSION

This stody thus demanstrates the cardio protective effect of
EAS (200 and 400 oaz'ke. poo. ) Tlhs extract was foued 1o be
moest effective in the reduction of biomarkers of dhe heart and
restoration of bochemical and histopathological alterations.
Further isolation, charactenzation and punfication of the
active comstitvents and further expeitmentation woald be
recessary 1o elucidste the esact mechaidsin of action of
Alstomia scholaris L,
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