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ARSTRACT

The present stoly was camed om to determue the effec of dionkolabe extrst of Semecarm
arecrree il (SANE) sl the posable uteracizon with poapaalel (PROY on exgsrmuentally wxhiced
mpacardisl mbarction (W0 = eete [aokited pat heaits were ivfissed wih propeanalol 10 pgiml (PRI,
SANE 1 pg'ml (SANE L), SANE 10 pe'ml (SANE 10, SANE 25 pp'ml (SANE 251, SANE 50 ng'ml
(ZANE 500 and 3ANE 14 - PRO dissolve in KH solution usimg mwodified LangendarfT™s appazaius
lwongh e aceta aid solgecied to scbenue reperlssin ey (IRI) by stopplise the KH fow. The
inflosemce of differet meatomest was analysed by guantatieation of % recovery in tenis of beart mte and
force of comtraction. hiomarkers and antioxdamts m past schemic condniom and histapathalogical
shidies. The saperaxide dismutase and calaliee activities were reduced in the hear tissee of solied hearn
perfised with PRO, SANE |, SANE [0, BANE 25, SANE 10 +PRO compared with TRI contiol The
hicmarker LUH activity decrsacss i perfissate wili PRO, SAME 1, SANE 10, SANE 25 8ANE 1IHFRO
tremtupent and rises i heart tisnee homogenate (HTH} of SANE 10 and SANE 10+-PRO groop compared
with TR1 comtrol. CEMB activity decreases significontly i perfusate of SANE 10 and 5ANE 1+PRO)
groups and elevaled in HTH in the groups PRO, SANE 10, SANE 25, SANE [0+PRO as compared with
171 comtrul. Sipnilicant level of %o recovery i tenms of heant maie and developed tension were observed m
grovpe infissed with SANE 10 and SANE WHPRO compared syith [R] confrel, Histopathalegical shadiss
reponied SANE 10+PR0 a5 5 best proteciive prosp,  To conelule, perfosion of SANE 10 with PR
combmation dewenstrated most significan cardinprofective efficacy i sobarad sl et sidgectad T
isctwinia reperfiama iy,

KEYWORDS: Cadiproiection, Proprapolol, Semeapus smaocvanivsn,  [schema-reperfisson iy,
tsalated mi heart

INTRODTCTION

[schemic heart desase (THD) kadme cose of morbadiy and mortaliy o developed covdries buf i is a
wothdwide health problem’* Ischemia which is an acute or choceie form of eardiang canglieation aecurs
thie 1o the imbalamce betveeen the onocardial supply and demand for cxygenated blood.” Herbs and the
hierba] therapy newadsys become very mucl popubin due to poteny sl less tosieiry profile. Ween
syt diigg connbaue with lwrbal thivaps 1 sy polastiste, neinoe oF eppese the plarmsologis]
activity ' The pessibility of herb-#mg interactions is thearesically hi%her then drug-drug Ederactions,
coild be becass syuthetic dmgs nsually comtnin single chemicnl eptities
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Spnpeanri grvavaion belongs o Aonscandscens fmiky, eonmenly knoam s Ballmaka or nmrking
it The principle chemical constimems of fruit mre Aavoncids, sapogins, sl temios, The me of
Semecarpus shell contazs biflvannids, hiflavens A G, A4, As tetralydeomdmstallavone, jesdiflavone,
seimecarpuiflavene and  pulluffavone. Onl fiosn ouls comtaus Bhilaveol sl he leaves coilam
suentoflavome & a4 sl billsvoucid’. Sonecarpws onceordior ol is abeady reporfed foe various
dissses such as meandy, fever, ssibima, dveentery, nenmhbpcal dsorders, canding complication,
mlnr::m:ut of spleen, alopecia, wlesrs. coms, leprosy, lekederma, hemearhoids, rhevanatism and
cancer”, The fro of this plant is tradationally nsed as o @bk remedy in certan regions of Inda far the
fremuent of pales in noa — beeding condsteons. I is e efective adjrvant in the ireatem of ascites and
tmours, i reduces the broschospasme and their frequency oo |, Fusther, sudies showed thet mt extract
sigmificantly lowered Weod ghcose level in alloonn iwhiced diabetic tatand also in nomml rats®,
antifimpal property® and amtioxidans property'™ The present stady was designed 1o demcomstrare 1he
potemtial mieraction of SANE with PRO durue TR dansge o wvocardiim usme sobated perfised ra2
heart preparadion

MATERIALD AND METHODS

Chimicals

Al elmmnicals osed were of malyiial prade sl pardnsed om standand compenies. Bachemeat ki
liboe LIVH el CB-MB wenve prosmed froen Crest Biosystems (Cioa, Tndm),

Plamt exiract

The shade died mes of Sempcapes anmommdinm were purchased from the Jocal meekes of Basgakore
{Indin} nond Regwon] Besarch Instfute {Ay), Bangalore mitbemicated the nuts The wunis were
nechansealiy praded s detonalfied walli tlm sobent w-biatane] for five days will the daaly clasge of the
sodvent'’ . The detosified nirs were suhjected o exhastive extraction i & sexlilel Apparmis-msing
ethanol. The exiract wes concentrated in waber bath and stored m & desicator untl finther nse.
Phytochemical estlmatinms of the extrac

Hyhroaclcobole extract of Semevmrpus aarcardives muils {SANE) wns subjecied to Qualitatne smlyss to
tsesgmte the presesie of varkors platocleusics] sostioass e alkalokls, carbolndiae, pheoseles,
plistostensls, probeus, saponis, Gaedns s v

Experimental aninalks

Laboralory hred fepmle Spragoee-Dowley (SIF) mis weigling 175250 g wene bonsed at 25 + 53°C ina
well-ventifated animal hovse wider 12:13 & hebt dak evele. losteutional Anunal Ethics Commsties
approved the experinental prolocol. The animals were maintamed wder stansdard condi®ms in an sninal
hirsse w5 per the puadelies of Commnities for the Purpase of Comrel ik Supervision on Expsiments ou
Anmmals (CPCSEA),

Experimental Frocedure

Woddifead langendortT apparaius was used o perfise e tsolsoed hest "', Aninals of all the sroups were
heparanised (Heparin 1060 DU, Infraperropenl voame). After half an howr the amimak were ansesibetizad
with ketapning (70 mgdke, vp) i sylzine (10 mgkp, ip). The beart was salated amd infused with Krel-
Hensele {K-H) sobiiu gassed wili carbogens (95% O ared 5% 0040 82 37 °C at 2 oonsland fow sale af 5
b The amgrositn of K-H sobsion was (ndd) MaCl 1EE KCE AT, NaHCOy 25, MaHPO, Lo,
BelgSh THAO 0087, Cail: 2% mid glucose 11} The pH of K-H solstion was sdjusted 1o 7.4 toomvoid K-H
uffsr neidesis that wmay ecenr affer prokmged gassing wiih carbogen The heart wins allowed o
spiibamte for 19 min sl then regular recondimps wers telien for & perfsion period of 15 min
Mot of comractibe fvee was doie wing foce displacement wandber anl feconded an a
Tatyprapii Apart oo IR cotvol group el the ol gonps the KH solition 15 tepbiced witl doog
with KH sohrison. Drug with KH solution was prepared according to trestment protocol Group [ {PRO
Mgl s KH}, Group [1(SANE 10 pgand = KHE, Groap [V (SANE 23 pgfml m EH), Groug
(SANE 30y g'ml in KH), Gronp VT ISANE 50 pgml @ KHY, Grosg VI SANE 10 ggimil in KH)= PRO
PR IO gl o KH)L Treannent was given 1o solated hean of vespective group for 10 om asd 1l
measireime of conivactibe force was done. After the mitial pre sehemse peifison, eat was subjected
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tix 15 min of ghabal ne-flow Behenda by blockig the ﬂnw of B solution'io-H witl iz sokation &
carbogen supply followsd by 15 min of reperfusion’ The beart rate and developed remsion were
mepsured drmg prﬁ-iu:lum'rr and post-ischemic perod i recovery (*a) was colonlated, Lacinte
delvdogennse (LOHEH) and cesime Kinase-hB (CR-MBE) H[‘Tl'l-rl‘:. were  messred m |:u:|‘3l =18 D
perfisate. The et was then bomopenized to prepare hest fesue bomogenste (HTH) g St
(.23 30" md the aciivity of LDH, CK-ME. superoxide dismsase (SODF ' el caralase'
detemmined, Microscopic shides of myvocardmm were preparsd for lisiopathologicnl stodies after pwl
1elsea.

Statistbcal nmalysis

Resaahs are expreseed as mean + SEM. Stabistical sigmificnnes was assessed vsing Ome-way Apabpss of
varinmoe ( ANOVA) folkowed by Tukey mohiple comparisom tests. po005 was conssdered significant

RESIULT

EfTect an LIV and CE-5H activithes in perfosate (Figure 1)

SANE I, 5ANE 1 BANE 25, SANE 10+PRO freaded group shons an extremely sigmifieant (p=h 001}
decense m the LDH acivity in perfrsate compiged 10 TRI costrol group aikd il tated group SANE
10+ PR shovws just szznifscant (900,05} deciease = LDH activity coanpared with he SANE 10 frested
o, The CE-MB activire in perfisse shows a extremely sipnificant {p=0,001) decrease in SANE
M PRO tremed group and o very sgnificand (peib o) decrsase in SANE 1 sresbed growp comqpared with
the [RI control progp, SANE |0PRO meated gromp shows novery sigmificant (p=0 411 decrease m CK-
I activity coingeresd wiil e PRO rested proap.

EMeet on LIE and CR-YB activitbes In beart iksue hemegenzie (Figurel)

[here wis an extrepely sipmifican nerease (0 001) i LDH sotiviy o perfiasate of SANE 10 and
SANE MHPREY tremted gromp when compared 1o the TRI contrel group,. LI activity of HTH m SANE
1=+PRG shows an exaremely sigmificant morease (p=dl, 001 <ongeued wih the PRO and a very
spgrnficant (.00 mereass cormnpared witli the PRO- E0 fresbed proup.

E et wn SO0 and catabase activity (Tabde 1)

SANE 1, BANE 10, SANE 25, §AME 10-PRO trented group shows an exiremely significant (poib 001
increase in SO0 activity compared wirh 1R1 comfrel group SANE [0HPRO frested group shinys an
extrenmly signdfican (peo0 001) merease m SO0 activiy when commperad with PRO and an exdvensely
stenificant {p=0.001) nkrease m SO0 serivy when coapaied witlh SANE 10 thsitad group PRO, 5ANE
1, BANE 10, SANE 23, SANE 10-PRO weated proup shows an extremely significant {pol b1 pxremss
in catalase netivity and the SAME S0 treated gronp shws a just significant (p-05) merense in catalase
activity wien compared with IRl conhmol groap, SANE 10HPRED freated group shows an extrensely
stenificant (po0.001) hwresse b catabise activiy wien congared with PRO and & very stensfian
(00 ) merense m cataliss netivity when comparsd with SANE 10 treabed progg SANE |0+HPRA
tremted gromp shows i extremely signaficant (p=0 00} increase in catalase netivity when compared with
PR and an extremely siznificant (00000} increaze i calalse activity when compared with SANE I
tremed group.

EMect on devebsped fension and beart sale (Figure 3)

The isolted hean wfirsed with PRO 1O (0,050 SANE 10 (pe0.001) and SANE [HEPRO {peiho01)
shows mgnificant % recovery io sohemic heart = fenms of hears ke afler global Bschemda SANE
1=PRO dhows sipnafican level of {po=0.05) %s recovery campared with PEOC % recovery m devebaped
tensian shows moderadely sigmificant (p=0.01} i SANE 10 and extiremely significant {p=k001) n 2ANE
HHPRO emted prowp compared wiili the 1B conirel. SANE 10 =FROG shows g sgofeas (peogl)
compared with FRO and modemmiely significan {p=00%) comgared wih SANE 10 in % recovery of
developeil fenson

Efect on histobogical score [Figure 5)
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DISCUSSHON

The ressarch was groposed o deiermme the effect of nfusion of differem doses of SANE and s
somparssan with PRO-10 disselve in KH solution during 1R indaced myocandnd infarction (M) in
tsalated sar et geeparation. In s snidy we indvced e myccandab oy by sioppuse te ow of
carbogenated KH which prodoces mebesmn followed by ceperfiseon aduch meresses the expent of
damage. Suiden ecchision of physiclgical sal sobmion (P55) resahs in mmediate hiochemical
ahtersticns . The incrense in mtrocellulw Ma® serves 1o drive Ca®* itrcelhlarty via Ma“iCo’
exchanpe (bl resnlts i ireversible damage o vocardinm & the end of 15 min glabal schemis”

In this shady we infused the beart with two dioses of PEO (E0 and [00pe/md) and foumd that the hezh dose
of PR canaes the immediste cessation of hesrt respomse bt with lew dese the solsted heasts gave fle
ol diug respuss with significan recevery from schemse damage m develaped tension and heart
rate. Hence low dose of PRO (1 Opg/ml) was selectead ns 0 safe dose of proprasale] laolaced mi keart were
alse infired with dulfire concentestaon of SANE (1, 100 25, 50 ap'ud) aml il recocdmyg wese takin on
pelveraple Tt post schimee perfusale amoaslsn and boimker levels was aared sad subjected
for hestopathological study. The resuls showed SAME 10 (10 pp'mlp a5 the waost effective dose. Going a
step abemd we cowhine ihe doses SANE 10 and PRCY 10 and mensimed the ®orecevary m fenns of
developed 1ensaon, beart rate, potiviny of marker spgymes, aatinxidont |evel, hiscopatholegical sody
Ealier st :ep-arled it dalfieremt arker eurymes ave ofpan specific med sedasad frow the damegad
or dirg duua_gn' Dawspe o mvocandinl e canses the mlesse of conding biominkers such @
LOH nn! CR-MB info the perfisate with resultat decresse in their activities in HTH and merease m
]:I:t,'.l'fl,liﬂ'l: In this study we fmd that the SANE 10 and SANE 1 HPRO = the most profective doses by
decrense the bomnurker levels i the perfisate and merease i HTH, SANE 1HFRO Ll was found to best
etfectve combinalon 2 A demosstvated supeowe protecion eommparad with the alswe wfnskn af beth
SANE [0 akl PROO

Different studses alrendy demscmstrated Had generation of coypen fee radicals agd ihe hydrogen per oxide
chrmg she WL elevates the extent of dunege resulting m decrease level of antinxadants soch as SO0 and
catalase m HTHY, Infisian of BANE 1, SANE 10, SANE 25 and SANE 10-PRO cazses significant level
of elevation o st toxsdant kvel bub m SANE 50 e ik kevels does nof show tle sumba fyps of
sctivity, Ammnag e proag SANE [OHPRO foued to be most effectne dose ns iF e the snaficans
level of slevation compared with PRO and SANE 10 alome Percentage recovery m post ischemic
condion is calculnied comsiderme preschemic condition m meancimonmn *a recovesy in terms of developeil
tension and heard tote was founmd wost #ffectve in SANE 10 and SANE [HPRO bar ibe eombsstion
with PRO conehstesd as most effective ae it was giving better recovery compaved with biils SANE 10 arel
FRC mfused beart. Histopathological studies also sugpested SANE 104 PRO a5 n most effective dose,

CONCLUSTON
The present stly showsd dbar the mfision of Bsolated bea wel the grougs BANE 10 and BEANE
W=PRO was fond 10 ke protective i voenrdinl danage induesd by ischemac reperfsion ijury (TRE)
Hoewewer the eomvhination of SAME VPR wis foumd b0 be mes effective gronp comparsd with the all
il il pravig,
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Table 1: Phytechemieal investigation for various eompoanid
| TEST | i

SLNO[TES INFERENCE RESULT
L Tt Tor allcibalds ) B ] -
Ln Fimger's nest Y low colou - -
LI Mlfer’s best CTeam [Hecip Rale = +
l.c Dizgendrofls pest oaarge pricipiknie +
1.4 Wagner's lest red-brown pricipiate 4
1, Test For carbokbivirates
I Molish tess Wealket colow +
2 Fehling's fest_ Bueak red el :
2 Borfbed's fes B coboin ¥
il Henedict s best Bed calour +
A, Fest for steradls, trilerpemoids and glycosides

LT Liehberam-buchard tess Badish- viekst colaur =
i Saloowski fes Bued colomr t
3 Ralyet tesi Change ek ++F
3 | Reller kalkai 1ess Bl cabonr +
4 Test for sapoming

dan Frothted | om foam_ +
4.h Hasmnahta: test NO prcipale ¥
5 Te=st for tamemins

5.4 Ferric chioryde et Eihee colom 4
&b Lead acetate tesl Yellw ok +
L] Test Tor prateins and Amboe achls

B Millom's fest Red calonr s
[ Biaared et Vaalel sl +
e Minkredrom 1est Yealet calour -
7 Test for Aavanalds

.0 Ferric chioride res Blnckish red colesn 1
Tl Lead poctats fes YVellow pricipitate +
X el Tor apecific Navanaids

B Vet for carpiemmids Deep bhe calour +
a Test foo phenolic compod | Badis Do coloan 1
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Table 23 Effeet om 5000 anal catalase o heart thsue hsmogemate

Gromps | Heart fissie homogenate

H{H CAT

{mndt'myg {mmit'mg

proteing proteln)
TR cantrol 1.7l T+ 08
PRO0 AT EN TR
SAME 1 ETEET T
SANE 10 GARHLT CR
SANE 24 TRASROT 127011
SANE S0 AT FETENEN
SANE TARLE T | LT
THFRO-11

Al values are mean £+ SEM, oef; Po005 P00, P a0l when compared to IR comrol;
"Pl0d, P08, ™R 0001 when compared o PRO *Pa000s P Paiol, " P 001 when compared
10 SANE 10 with SANE 10<PRO ; IRL ischemin reperfision mnduced injury; PRO. 10, proprasals] 10
pil; SANE 1, Seseevrpes cowacrarltivees i exiract Quginl; SANE 1k Seoscvargmey amcosdipn nim
extinet 10 pgial, SANE 25, Semecarpwr owararefioms gifl extgact 25l SANE 500 Sewecanies
awecrretawe UUE eXleact 50 peiml
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Effct on LDH and CK-MB activities In perfisate using Bchemila-
reperfusion injury (1R1) in isolated rat heart

i ow
i ]
! ! i vk k. .
Fow . A
v"q. ‘-:‘J.' 'ﬁ_ ~£: I:E:_"
.g'-" # ¥ e Cu & ,;l}
o

Teped

Figure 1: All values me mean + SEM. =6 "P<0.0d, “P<0.01, "'P= 0001 when compared to IR
aonrsl; *Pends, *Paial, " 0000 when compared to FRO P as, *Eeonl P 0,001 when
compared 1t SANE 10 with SAME  10HPRO  IRL ischemia separfision mduced mpey: PRO- 10,
propranckal 140 pgiml SANE |, Seuecarpes csoeyrdioey e extmact |ppoml SANE L, Seoievarpres
arserreivess T s 11k paiaal; SANE X5, Seuwecargms anposedias it exarmer Dpgind; SANE M)
Semecarps mecartan G0 exizact 50 pedl,

Effiect om LOH and CK-MB activities in HTH using IR1 in (solated rat heart

llli{lim

i e kT e ELT

E

Dranrrss s theity b 01
I gl mard bivsan |
=

BB om B

Vo i

Figure 21 All vahies are mean + SEM, met; ‘P<0.05. “Peo0l, “"Pc 0001 when compared to IRI
contmol; *P0005, P00, *TP 0000 when compared to PRO . *P<0.05, 2P0l ™ 0.00]1 when
compared ta SANE 10 with SANE  [0+PRO ; IRL dschemin reperfision mdoced mjury; PRO-LO,
progaiedal 10 el SANE |, Sewecmpns auanadinm il extact lpgil SANE 1 Semacarpa
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Effect on Percentage recovery of Developed tension

and Heart rate using IRl in isolated heart
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Figure 3: All vahies are mean + SEM. met Penid, “Peon], P 0001 when comparad to TR
contmel; "P<005, “P<i0], P 0001 when compared o PROG  TP<0,05, *P<000 ™R 0001 when
compared to SANE - 10 with SANE  10HPRO ;. IRL ischemin reperfision mdoced . mjury; PRO-LO,
proprancdol 10 pgpiml, SANE |, Sewecorpwe oancoedige mi extmagl Lpgimis SANE 10, Sasiararpvs
corecrreie U1 EXACRCE 10 pig'nal; BANE 215, Semecarpies anacmedtase 10T SxI0ae 25p2inl; SANE 50,
Sewecarprr araacaratran (A exisach S jepiml
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