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ABSTRACT

Medicinal lants ane widely wued by Daditional practitionn or cming variows disams. Tlis sudy war designed To asenntain the
antiotidarnd propetios of aquions and millanol vorachs of Flicowrtia indica (il (Governor's (lum) on codmivm inductd Toicity in
lline wistan rats. Forty-Five 2ats of botf seces (U0-1104, aged Imentls) were divided inte wime groups of fiwe 2ats tack. Group A was
wegative control, Group B poritive control while Groups C 1o | were 1t roups. Growps B 16 | were induced with S0, 60, 70, 80, 40,100,110
ard 120mg/lg/body wedht codmivm ovide repectivily [or ovidative shen. Growps C o F ware renpectively heated with oral
admiriitration of 120, 150, 130 and 200mg/ls/body weight of metbanol extract of Flacourtia inica [pwit or 1 das whike G o | were
teated with 150,130 and 200mg/bg/body weight of Hhe agueows ectract. Blood flucor lwels and sctivities of antiotidants such s
Suptroride Dismitase, Catalare, Glutathione Peroridase, reductd gutathione, Vitamin C and Vidamin € were assaned by dtandard mthods
lfore induction, afr nduction and afitr sdmiritration of eehacts. Rewdts affter cadmivm nduction owed signilficant inerase
(P<0.05) in blood flucore concentration and sigrificarnt deertare (PL0.0S) in antioridant bvels. Thest serlts were sversed afften Dreatment
with. the eotracts witl sigpificant deertase (PL0.0S) i blood gucore and vigrificarnt imertares (P<0.0S) in antiotidants bevels. Flicowrtia

Ktywm//t: flacoutia indica, (i, dlficacy, oidative s,

INTRODUCTION
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region of Nigpria. 1 s [lowering (lant with spimy Duch and branches. I sbond form, 3 grows wp 1o 1.6metres (20
(). The dnoping branches bear oval leaves. The Governor's plum sl i 4 pome, about an inch Wik and red
wipering purple. 1 very lasky witl 4ix 1o Tn sued layned carpels. (1 i ealen raw or made nde jlly or jam. 11
can e frmented To make wine (Nakatani, 2013). Flacowtia indica in an indigemows medical plard widely
dirniluted in Bangladerd and Indic and wied for Hhe Deatment of 4 viriely of distass and functional disorder
(Tyags o7 4, 2010). Cadmivm i1 4 dhamical demert with atomic smber U8. 1t i1 4 aofft, bluish- white metal and
ocems ha minor compontid in morl gine orts and 4 4 by-product of gine production. 1t was wad for Long Time 4
comosion wsislind plating on el and cadmivm compourds art watd a1 1d, orange and yllow [pagments To
colowr flans and dabiliye lastics. Codmiom u toxic and Lated in He Ewropan riiction of bagardows
wlitancts. Onct s shsorled, 1 ia dffficintly ritained in Uhe body in whick A sccmilates Ynoughout L. [ Lo
primanily Tovic 1o We bidmey, especially He progimal Wbulan cells, e main 4t of accwmilation (lavien et 4L,
2009). Codmivm can alra canae bome demineraliyation Unough direet bome damage or ndineetly a1 4 nult of
renal dysfnction. I Ue nduatry, excessive expomnt To air bori cadmivm can impain lung function and incran
Yo sk of lung cancr Bambard et dl., 2013). In industricliyed countrics, low emirormundal ecpownt 1o
Artiotidants ane slbitinces Hal prevent, delay or semene odidative damage To 4 Tanget molecwle and plasy an
important role in U body defemse syitom againal sactive oxygon species (Halliwell ez &£, 2010; Boxen 41 4l.,
2012). Antioxidants udibil Hhe process of ovidation wen a1 slatively low comenration and bave divern
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owces Lile (puits, vegelables, 1a, dle. Antiotidarts are owm firal Lime of defense againit [pee radical damage and are
oritical [or maindaining oftimum bealth and wll-being, Regular compmplion of anti-ovidative vegitables and
(pits reduces We vivk of chromic diveares Dambriska-ties o7 4, 2008). Artiovidant-rich diet bas & poritive impact
in Ue Lowg run (Sin e2 44, 2013). Sownces of antioidarts include orangts, lmona, bludberries, shanbeonios, prapes,
Hlumes, prunes, ed beara, spinack, braccoli, [lowers. Others sk a1 vidamin C, vilamin E, 0 carolent, seleriom,
polypberols, utathiont, perotidase and cystine are Hhe main somets of intioidints. Fruits, vegetables and les
chmerr, coronimy beanl A, olesily, Type 2 Aiabetes, byprtension and cataract (Halvoorsen et al., 20011).

........

Treascanon of Flacourtia indica (

',‘

2 |: Flacourtia indica plant

R -

RATIONALE OF STUDY

Heavy metal intorication especially by bad, codmivm, armic and mircny conliule saniowm st To bumin
bealth (Wermeleng, 201S; Hu 201S). Cadmivm is one of Hhe most Toric wdsatinces in Hhe ervironment with 4 wide
néngt of organ Toxicity and Long dlimination ball-lifle (20-30 yeans) Warup ez 4d, 2014). I2 binds 1o systim residis
of protein incuding mitallothiontin and reduced gutatlione (GSH) in an hracellilar complen and s bnown 2o
be stored primanily in e bidamey and Lver (Frei, 2010). Metals eopecially Dansition melals act an catalyits in e
oxidative saction of biological macromolecules, Was, wital Toricities might be anrociated witl oxidative Taue
damage. Codmivm timulates We population of sactive oxygen specier due To s inlilitory dfect on mitockondnial
decron harmporl dain and 4 4 reaull, We decthron hamport dain becomes bighly rduced, Wat Lo, dechons are
Dansned dinectly To available oxygen 1o ebanct formation of mactive oxygn species (Ocki et 4, 2011; Tatrai o7
#l, 2012). Reactive ovygen spcies liad to cllilan damage whon He 2ate of grition wapsses e rate of
decomposition by antiotidant deferae sytems (Datla o #L, 2000). One of the mort important effects of e
nadicals s exidation of polyumatirated (itly acids. Po 4 vesuld of Uis (pee radicals’ attack, bigids ane oxidiged
and membranes ane damaged (Saban et ll, 2016). Therefore, i1 i U sim of Wis Sudy o sscertain e dfficicy 1o
widlar 24ts.

MATERIALS AND METHODS
Prcparation of Fruit Extract: Agqueons eetract
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Fllcowrtia indica fpuits were obtained [pom 4 ganden in Engun, Eng State, Nigeria, and sun-doied [or e bowns,
350 of 2he [punits were grownd, €S0 ml of water were added and mired. The mitune was concnrated in & water bath
a1 70°C for 2bna.
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Metbanol Extract: The procedunre for Hhe aqueons extract was [ollowed and €50 md of metbanel were vaed.

Forty-fwve allimo wister 1ats (aged Smonths, G0-141¢) were allowed to scclimatize or o weeks. They were [ed with
Aurdardigpd pallctined finiaben (1ed and giver s water fon the ducriion of acclimatization and test froceduncs,
The experimental design was in e phases, plase 1 and phase 1. The US 2ats were divided into G gpowps of lrats
each. Group A war megative cortrol, Group B positive control while Group C 1o Group 1 were st groupa.

Induction with different amounts of cadmivm ovide (CDO) was camvied out intrapiritoneally as [ollows:

Group A: Negative Control- No cadmivm induction, no echact sdminishation

Group B: Positive (1a1) control: inductd ntraperitoneally with SOmg/ kg codmivm ovide

Group C: Inductd raperitoneally with €0my/ kg CDO

Growp D: V0mg/lg CDO

Group E: 80mg/bg CDO

CW# f: 70&»5/ l&f Do

Growp G: 100mg/kg CDO

Gﬂwf* H. 770#‘5/@ cno

Group 1: 120mg/ g CDO

At Hhe end of Plase | (Cdays), twe rats were Taden pom tack gpoup and blood samples collected [or biockemical
analysn. The rats were ssonificed; the Lver and bidmeys were presewed in 10% formal saline for bistopatbology
udies.

Phase ll: Extract Admiristration

Groups C 1o F were gwen metlanol ectract while Groups G 1o | rectived aqueons ecracl of Flacourtia indica daily
[or Mays.

Groups C: reated with 120mg/ by metlamol ecract of Flicowrtia indica [puit

Group D: reated with 1S0mg/ by methanol eoract of Flicowrtia indica puit

Group E: 1reated with 180/ ly methanol extract of Flacowtia indica frui?

Group F: treated with 200mg/ by methanol eoract of Flicowrtia indica puit

Group G: reated with 1S0mg/ly agueons eoract of Flacowrtia indica (puit

Group H: reated with 130mg/ b aqueons extract of Flacourtia ipdica (it

Group I: eated with 200mg/ by aqueons ecract of Flicowrtia indica [puit

METHODS
{luoride and plain bottles [or biockemical assaps. The armimals wert saenificed and the Lver and bidimey presrved in
10% (ormal saline [or bistopathology.
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Pliin bottle samples were sllowed 1o clot fjor 30minutes and serum sparated nte reypective (lainm specimen Tube.
Flowride samples were analysed for Ulood glucor by glucon oxidase method while the srum samples were ansaged fjor
nedvetd gutatlione (GSH), Suprovide Dismitase (SOD), Catalare (CAT), Glutathione Peroxidase (GPx), Vitamin C
ard Vidamin E by standand methods and activitios meanned spectropbotometrically.

Lt/ woww casinmediabsdliskine.com

STATISTCAL ANALYSIS
Results were expressed as mtan + dandord deviation and avalysed wing one-way analysis of variance (ANOVA). P
value (< 0.05) war considerntd sigpificant.
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RESULTS
Table 1: MEAN VALUES BEFORE INDUCTION OF CDO (CONTROL)

Grougs Blood Glucose (my/M) GSH(pmol /g protein) SOD (w/smg protein) CAT (KU/L) GPx (wmol/g) VIT.C (mmg/ ) VIT.E (mg/dl)
A-l 42+6€ 0.0013 +0.001 0.067+0.00¢ 241+3 1.22+0.9 0.17+0.01 0.12 +0.03
Table 2: Meas values alter codmivm oxide induction
Groups Blood Glucon GSH SOD cAT GPX Z1¢ Vi E.
(mg/ M) (svmol/ mg protein) (IU/ g protein) (KU/L) (ol /g) (mg/AL) (mg/ L)
A 2+6 0.007¥ £ 0.007 0.067 £0.006 247T+3 122+049 011 x0.07 012 +0.0%
B 118 +10 0.0021 + 0.0004 0.016 +0.002 45+ 0.0 1.024 07 0.013 +0.0 0.069 +0.02
¢ 107 + 24 0.0027 +0.001 0.055 +0.028 64+ 62 1.04 +0.01 0.015 0.0 0.021 +0.02
D 493 +6 0.0014 + 0.0009 0.010 +0.00 217 +0.00 0.06 +0.01 0.002 +0.0 0.024 +0.01
E 116 £12 0.002€ +0.00141 0.029 +0.003 200+ 10 1.03 0.9 0.006 +0.0 0.04 +0.01
f 11+ 14 0.0014 +0.0011 0.042¢€ +0.00S 224+0.00 1.04+0.2 0.004 +0.0 0.035 +0.01
G 102 £S 0.0021 +0.0011 0.0541 + 0.00€ 233+7 0.06 +0.01 0.038 + 0.0S 0.033+0.01
H 121+ 12 0.001740.000¢ 0.0304 +0.003 24+ 85 0.08 +0.24 010+0.0 0.00% +0.00
{ 16 +20 0.0011+0.000 0.014 + 0.009 260 + 32 1.02 +0.01 0.13 +0.0 0.011 +£0.00

P (<0.05)

Table 3: Mean values affter ueatmert with Mctamol and Agutous extracts o Flicourtia indica fpuit
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Groupas Blood Glucose GSH SOD CAT GPx Vaa Vi E.

g/ 0 (ool gostein) (U g gt (/L (ol ) (ong/ ) (ng/ )
A 2+¢6 0.003 + 0.002 0.0€7 +0.00€ 21 +3 122+ 04 0.11+0.01 0.12+0.03
B 96+3 0.00S + 0.000S 1M8+0%8 M+ 1.02 + 015 0.17 +0.06 0.77 +0.0€
¢ 92+ 1 0.0061 + 0.0015 M4 +11 248 +70 0.06 + 0.09 0.11 £0.06 0.11 0.0
D g0+7 0.0058 + 0.0003€ M4+9 369 £73 112 +0.08 0.09+0.00 0.09 +0.02
E % +3 0.0077 +0.0024 14+04 292427 1.08 +0.5€ 0.0€ +0.00 0.0€ +0.009
f 70 +€ 0.0058 +0.0003 M9+1 332+34 111+ 0.31 0.02 +0.07 0.02 +0.007
G K6 +2) 0.004¢ +0.0014 1.6+ 3 21S+24 112 +0.0€ 0.06+ 0.05 0.06 + 0.008
H 75+ 10 0.0032+0.0003 1.8+ 0.02 339+93 0.93 +0.2¢ 0.04 +0.02 0.04+0.002
f 0 +6 0.0886+0.011 1.8+ 08 4s2 +89 1.00£0.08 0.040 +0.5 0.04 +0.005
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DISCUSSION

Artiotidarts play am important role in Hhe body's response mecbariom agpinal rtactive oxygn species. Natural
artionidarts i cortituunts of (puits and vegeiables. Phtockenical screning of Flacowmtia indica (puit showed e
presnce of alhaloids, Tarmina, saporing, (lavonoids, glycorides, (henol, Trpenoids, and striods. The main
[pnction of antionidants i1 prevertion of oxidation. The buman body i1 protected [pom cardiovasenlan, nunological
ard candimogric disars Prtionidarts alre delay chronic bealth problems such as calaracts). Artiovidants emunt
Ye best protection againit He deelopment of divcass cavsed by ovidative sy sk 4s camerr, coroniny beant
divease, obesity, Type | Liabetes, bgpertension and cataract (Bovin et all, 2012). Table | preserted the mean values of
control 2ats, Table 2 indicated Ylood flucore concrthratioms and antiotidants activitios of Glutatlione (GSH),
Suprovide Dismutase (SOD), Catalase (CAT), Glutathione peroidase (GPx), Vitamin C and Vitamin E after
nduction with codmivm ovide (CDO) while Table 3 sbowed e resndts of 24a1s afftr Deatment with metbanol and
aqutons eehacts of Flacowrtia indica |pwid.  After induction, blood fucos concrtration of it proups C, D, E, F,
G and | inertaned sigrificantly (4<0.05) compared 1o conhrols due 1o Hhe Toric inbilitory dfect of cadminm oxide
on W ke of Lingerbands of We pamertane [pom prodicing mulin. Ar Whe sdminishation of Whe eotracts, Ware
was datintically vigpificant (P<0.0S) decrease in blood glucose level in bl e Test grovps due To restoration of e
pamertas and inlin production. This indicated We bypolycarmic dfect of Flacowrtia indica [puil.

Tle buman body produces glutatbione (GSH) [pom e synthesis of Unte amine acids, cyrtiine, flycine and glutamic
wiid. 11 i one of Ue mot sburdant Dipelide, mon-ergymatic biological antiotidant presnts in e Lver and
frotects cll (pom Towinm sk as [pee radicals (e.g wproide radicals) and maintsim protein thoils (Goldery and
Spooner, 2013).  Glutathione perovidar (GPr) Lo an angyme Yl ocowrs in plants, mille and bucoeytes and
consiss of 4 protiin complee will bematic poups Ut calalyp We otidation of viriows wbidances (Dolas and
Gotmara, 201S). Decreared bevel of GSH ia anreciated with am enbanced Lpid proidition. Glutatliont proridare
works together with GSH in e decomporition of byrogn porotide and otber organic lybroprovides. Under
oxidative shen some endognons [actors such as GPx i1 activated in Hhe deferse againat injury (Weber o7 44, 2013).
Alter induction GSH and GPx were decrtasd 4 4 result of bepatic damage coanued by CDo and indicated Hat e
aimals were oxidatively sresud. After teatment with ectracts, GSH level and GPr activity incrtand vignificantly

(P<0.0S) implyin dficacy of Flacourtia indica fpuit im amiriansting Lid porovidation

Suppronide dismitase (SOD) 1 ont of Hhe mostl important umpymes in Mt trgymalic antiotidart defemse vystom. 11
wcavenges e superodide amion to form bydrogn provide and Yo diminiobes Hhe dfect cansed by tis radical
(Uarndis and Tower, 2015). A sigmificant (P<0.0S) decreare was obserwed in SOD affter induction with CDO whick.
war indicative of s, The level of SOD activity affter Hhe admiristration of aqueons and mithanol etracts sbowed
Bgmifficant incrtane and Waa, reduced reactive [pee nadical inductd oxidative damage o te Liver,

btp:! [ covirmidiapilblinking.com

Catalase (CAT) 1 an erngymatic ationidant widely disributed in sl avimal Lamesr will bighest activity im red
lls snd Lwen. 18 decompors bydnogn pirovides and protects He Tnme (pom lighly ractive bydnoxyl radical
(Mucller o7 4L, 2017). A reduction in Hhe activity of CAT was obswed in e poritive control gprowp affter CDO
nduction whic indicated deletenions dffect due To Yo anvimilation of peroxide radical and buydnogen peravide
(Clance and Grenstiin, 201)). After heatment with metlanol and aqueons echacts e rendts showed sigpificant
incrtare in CAT activity epecially with 1t gpoups £ and | #hat rnceived 200mg/ by of the echracts, M revealing
bepatopotective ffect of Flicomtia indica [puid. Catalane comerts bydrogen perovide To wattr and oxygen wring
Ether am nom or mmangpnest co-fpcton. (1 s bangely Located im most ediaryotic clls in sdedllilan orgpmelles called
perotisomes (Mucller e 2l 2013). 11 protects cells agpinat oxidative shress.
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Vitamin C i1 & main 1ouce of artiotidant and derived [pom (it juics, bverages and bot drinda (Gillman et 4L,
2017; Riman e al, 2013). The Levels of Vidamin C in Table | after induction with CDO were significantly decrtand
in dll proups. Vidamin C mafor role i1 1o meutnaliye e radicals sinct A scavenges aqueons peroxyl radicals lefore
Hhese destructive whitances damage the Lpids. Vitamin C functions slong with Vitamin E, 4 (a1 soluble sntiovidant
and Wil gludatlione perovidase 1o stop pee radical chain neaction (Fres, 2015). The reduced srwm levels of Vidamin
C in Uis study reffect levels of oxidative stress. Aftr Deatment witl boll. extracts, Yare were wotable inertares in e
bl of Vidamin C sigrifyying antiotidarnt property of lacowrtia indica [pwil. 1t bas ben suggested Hhat 200mg of
Vitamin C daily may reduce e el of shress bormones. Shens sppresses We immunt system. Mo doses of
Vidamin C inertar the bvel of antilbody et [(ft agpinal grma and vinwss in both sressd and wnihressed rats
will gpeater atibody incrase in e writresnd 1ats (Block, 2014). Vitamin € Lo found in sl membranes and
cnclating Lpoproteinm and one of e moitl important Lipid-soluble primany defme avtiotidarts (Handan o 2L,
201); Abdalla, 2013). 11 is 4 greric Tm wed fjor sveral saturally eccwnring tocoplerols and tocotrienls. 1
functions a1 & dain braling artionidant and rapidly Darafers T phenolic H-atom 1o 4 Lipid peroryl radical,
comerting i1 inte 4 Lpid bybroprotide and o Vitamin € radical (Baskin et al, 2014). Sownces of Vitamin E
nclude wheatgrm, wits, suds, whole pain, guen lafy vegitables, vegetalle ol and il Liver ol I Table 2, Hhere
wis & smduction in Vitamin E Ly sfter induction with CDO whick indicated oxidative s, The imertase in
Vidamin E aftr teatment with mitlanol and agueons eohacts of flicotia indica [pwil was due To e
artionidant dfect. Vitamin € scavenges perogyl radical intomediates in bgid perovidation and ia reaponsible for
protecting polyumiatinated [ily acids presnt in bl membrane and alao low density Lipoprotein (IDL) against
Lipid protidation (Vivedh and Surendna, 2016). Possible mecdarima by which artiodidants unction 1o
reduce e 2ate of oidation of [its and oils include bydrogn snd dechon dovation by amtiotidarts, sddition o
Lipid 1o We antiotidarts and [ormation of 4 comple btwen Lpid and artiotidants. Flacourtia indica il bas 4
Lot of phptockemicals which ane plant-Aerived molecwler endowed with steady antioidant power. The comudative and
wmirgiatic activities of Hhein bioactive molicules presnt in pland [ood and puits are resporaible for Wein enbanced
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