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HYDROETHANOLIC EXTRACTS OF FICUS
PUMILA LINN. IS PROTECTIVE AGAINST
GENATAMICIN-INDUCED KIDNEY DAMAGE
IN RATS

Ahstract

4 |

The mmijt this susly was 10 evalunte the nephroprotective effect of hydmethmmedie leaves
extrmcts of F. poemitta on pentomiemeinduced kadffih domage inorats Dwenty sven lemale
Wintar altanc rals were divided o 9 grougs Croup | being noemal, gioup 3 was the
peitumsan(CGM) induced onby (30 mekp Ww ap for 5 davs), groups 3, 4, & 5 rals were
treated with gentamcm (8mgkg biw 1p Tor 5 davs) and F. pemile extract ot 100, 250, and
mmm@ﬁﬁwmw} ey, hwﬂ? -ﬁ TER mﬂn:ﬂvd the wﬂnﬂ; (100, 250,

mespect group 9 genbamicin marin {100
mpkg bw orally) for 21 durq:nﬂhmd smples \I:m laken 24 hes ofler the expenimentod
period by cardos puncture under ether wenthesan wid Blochemcal amd hematological
parametess were atalveed, GM oepliotosiedy was dfrcienzed by s significant incrensed
levels of serum orestiine. urea. sodum. potassium md WHC, while reduced RBC. HGH.
MOH i} MOV levels compared with normal groop Rts treated with [ftsmicin and the
extrmet showed o significant reduction in the levels of thew marken The nesilts suggest it
hvidm-ethinidie  extract of Flewy  pimila ledves  prodect againgt gentamicin-induced
mephrotoxicity in lamnabe Wistar albino s

Keywords: Nephmdosacity, Flesy praifa Linn. Crentemns, Unea, electrolvies

lat Pl et bivn
(]

MNephrodosicity & known o be one of the most common kidney problems worldwide |
ocours when the body 15 exposed 10 high desapes of 8 dug or o toxm. Kidoey damage is
chatncterised by incressed Tevels of serum wea and creatinine and imbalance of Blood
elictrolytes such us potassium and magnessum (Pecsa, 20030 1] Aminoghveoside antibiotics
mmmmﬂmdmmuﬂﬂmanﬂhmm mfeations They huve potent anfibacherial
nelivity mguinat infectiond. produced by gram segative haoleria (Chen qnd Kaye, 2008(2]
Chentamiacin i an sminoglycossde milibiotic ssolited from e bactenium Micromomospora

It has o hewose ning to which variffls amina sugars ane attached by plveosidic
hinkmpes (Eslami ¢ of , 200003 Despate s clinieal benels, oo 12 kninen o e the most
mephrotoae of all e aminoplyeosdes (Fdson and Terell, 1999114 Clentamicim-mduced
nephrotoxscity |s indscated by elevaled levels of plosma crestinine and ures wilh severe
negroms of the renal prosamal convoluted fubules followed by fmlure of renal functions
Mingeot-Leclera and Tulkens, 1999)(5] According 1o Al-Majed ef al (2002)(0). its
nephrotosicity 15 a8 o result of the selective aceumulation of reaclive oxypen spectes in renal

cortienl mreas lendig fo domige of membrones

0
Some species of the Morscene have been shown o possess sgmilscant neplroprolective

activity. They mclude & refigona latex on cisplatin (Yadav and Sovastava, 20013(7). F
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dalivmsioe leaf methanolic extracts on gentamicin and scetaminoplen (Ghor e al, J016)[8),
¥ eariea leaf extrovt on gentomicin (Ghaltar ef af, 200509), F rocemoss agueous bark
extrset on gentamicin (Shivalinge und Vivshabendra, 200230 10) and F, benghalensis laes on
conplotin (Yaddav, 201600 11]  Frews puamile Lm0 ereeping vine-like fig plant whaeh also
belings to the family Moraceae It s native 1o South and cast China, Malavsia, Vietnam and
Alricn (Liso et af, 20020)02)  F pomita is inpested o treat conditions such s diabets
dizmness. skin discnses and high Mood pressare (Kaur, 20029013 The hydrocthanobic extruct
ol Fieay prmeler L0 opleh sounoe of lanmns, saponis, geneeal glycossdes, ilknloals,
Muvonoidgy iriterpencs, and steroly and has been demonstrated 0 be hepatoprotective 0
urnmmnds (Larbee e af, 2005, 20063 14,15, and it is 0 potent anticoncer agent. The leaves of
this plont have heem shown ks have antioxidand, sntimicrobial, aof-motspense, anti-
inflammnatory ind sl gesic activitivs ( Siesh er al, 2000014, 16)

0

The avm of thas study waos o determine e nepliroprotective elfect of the 5% aqueous -
ethunolic leaves extract of Ficus pumilo L. in pentamicin-mduced kidney damage in
female wistar albino rals.

The leaves of Flons pumifee Line. were eolleciod in Ovtober, 2015 from the Republe Hall,
Kwame Mkromah University of Science and Technology (KNUET) Campus They were
identified based on voucher specimen deposited at the herbarmum of the Department of Herbal
Medicine (KNUST, Kumos, vouches number KNUSTAIM 200 47.003)

Hmnbunpummmnm The exirocts were filiered throngh coton woel and
copoentrslod using & molory gvaporalor under reduced pressiine. They were transdemad inlo
sianle boltles and freeae dijed io obiain the Fiow pumile eilanolie lead exiract (1P The
exiract was dissolved m distilled water ot respective deoses and used for the study

1|

Awinnad Model 0

The study wan parformod on Bwventy <seven femnle Wistir albino rats (150 = 200g1, They were
obstabed from e SMS-UG, Accra and kepd ot the anamal hobding Tacihity at the Department
af Hiochemistry and Bintechnology, KNUST-Komas: The anmmals were Jabeled, koused m a
ﬂmi—ﬂuﬂmﬂﬂmuﬂhﬂhnﬂunﬂdﬂdmﬁnfﬁmmm Kumji.
Cilvma ) nd fifizaroe it room temmperature. Food inake by onimals was menitored dadly - All
uniimal experiments wene conducted in occordance with the pudelines of the Committes foe
the Parpose of Control and Supervison of Experiment on Anmmals (CPCSEA, New Dellu,
l.udjﬂmdgﬁdnfwnmmdmufhhummuhlwmmgtm LIS
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The rats were drvaded snto 9 groups. 3 eoch group. The groups were divided s follows
Girueip | rata served as pormal eomtml and recerved | mlAg doadi Il water thmaghout e
durmbion of e experiment, CGroup 11 were afetead with gentamicen, Chroup T, Croap TV and
Ciroup V orats were treated with gentumiein and plumt esstroet (100, 230 and 500 mphy body
weight respectively ) Groups VL VI mmd VI rats were also treoted with plant extract only al
o dose 100, 250 and 300 mp/kg @y weght respectively Group 1X were treated with
gentamiein and silvmosmn (100 mpbg body weight) The experiment was lerminalid with an
overnight fasted rals ot the end ol 21 dove The rats were sacrificed by cervacal dislocation
after mald ciher onesthenin Blood samples were tiken Tor ochencal and hasmatological

nialysi

Effect of Freatment on Body Weight 1]
Body weight of the ats were takeen every bwo days and perocnt change in body weight
caloulated with the following formuli

Waight, = Weightia
Welghtyiciar

FPercent Chnage in Body Weight = w 1000

Eﬂlﬁmhwhﬁ' weight on Day 4, DR D21 wnd Wit 10 the body weight
o

Effect of Treatment on Kidocy Wellja
The kishneys of sacnficed anmmals were excised, washed in bulfered salive and blated with
paper tissie, They wene weighed 1o obtain the absolute organ wieight (AOW) The Relative
ﬂl‘lﬂ Weight (ROW ) wan caleudated with the following formula:
Absobue Organ Waeight

Relative Organ Weight (96) = Tody Welght ai Sacrifice ¥ 100

i cloan slenle by let tor stusiel for un howir il
mﬁ’un! nﬁﬂﬂll‘w 15 mmutnnl 1o separate the senun for hiochemcal analyms
which eluded e, creatine, electolyles, cholesterol, fasting blood gleose, alamine
aminotransferase (ALT) ond total protem using the Cobos Integra Autosnalyser mnd kits
{Fortress Dingnosties, 1K)

Anelysey
Part of the blood sunple wos ploced in FDTA tbes for haemotological analy ses which
ncheded red blood cell (RBC), hemoghobin (HGH), hematoerit (HCT), mean cell hemoglobin
concentration (MCHC), mean cell volume (MCV) and plateleis (PLT) coant using the
Swsmex KX2 1IN mtoanalyzer to run o full blood count in the whaole blood mode

Basivtical Amalysis

Diata wes onalvsed wang Graph'od priom 5 for windows, The resailts were expressed as the
Meam + Standord gror mesn (SEM). One — way Analysts of variance followed by Newmon-
Keuils multiple comparison test was used for contpanson between groups (¢ control and
tremted groupay All statistical tests swre ru ot & 95% conlidence interval and values of P< 0
(% were conmiderad shatisteally sgnificantl Percentoge protection was cabenloed  with
Tollowing Tommulor bosed on sigmificant indicators of nephmoprdoction inoluding unan
crémlinemse,
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Effect of treatment on budy welight

Tubde 1 shivws thie elfect of treatment on the body welght of the ruta. There wis o reduction in
tha boshy woight of e trented with gentomicos only comparod with the noomal. Flowever, the
by wenght of grougs wested with plant extruct only wis almost the sume s the noomal b
companng the body weights of groups trested with gentamicin and plant extroct ot varving
concentrution lo the gentarmcin only group, o decrense was observed

]
Effect of treatment on relative kidney weight

Frgure 1 shows the effeet of the teatment of FPE on relatve weght of the kedoecs
Adlimimistration of FET 1o the animsals did nel provoke my signalicant insrenss in e relative
Kidhney wedglits

1]
Fii. 12 Effect of treatment on kidoey welght. Each column represents o mean £ SEML

Effect offffeatment ow some biochemical parameters 1]

Tuble 2 shows the. blochemical dota nhunwi[hrlhr.nnrmul pnd treated rats. The rats 1o
whech 4ih endy was administered showed o significant meregse i the blood uren. serum
erviirine, bote] proteim amd Tsten g Blood sugar levels and o decrenss m ALT levels comparad
s the normal Thandparmmeters however, hud rduced bevels in the groips that were teatad
with 1P usd M suggesting nephroprotection, while GM sgnificontly reduced the serum
pestasanm, sodinam and chlonds kevels o compared o nemmal, the dectivolvie levels were
however significantly mcreased in the trested groups

]
Effect of treatment on hacmatological parsmetors

1]
Tabde ¥ shows the effeot of irestment on some hemotobogienl porameters Thae were 1o
significol changes in the haemsiological panmeters eeeryed excepled o mgnilant inarense
in wnimals ireaied with boah G& ond extract

Percentiape Projection

Fig 2 shosvn the peroent proteation of extreet sloone aod witle Cib on th liver. Tho exirset of
ull doses protected the kedney (94-005) Wit Gk, oaly the 250 mgdg showed o goosd
protechion al 8%
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Fig 21 Effect of treatment an percent liver protection

DISCUSSION

Owing 1o the merensing kidney descase burden anmuaelly smd the hipgh cost of teentment, there
s The poed 10 develop new thernpnies 1o overeome these chillenges. Therefone, in Dis dudy,
the nephroprotective effect of the aquecus-cthanolic leaves extucl of # pamla Lo, wis
mvestigated, Admnstraiion of gentamscu (80 mpAy bhw i) for § conseculive duvs caused
minrked nephooiwicny as s evidend from Table 1, showing sgmficant imcrense m seram
creafinimg (33280 mpidl 21290 mgWdl ot pe< 001 and serim wea (2615 mpidl. =
26,32 mgMl w p=. 0001 ) compared with nomnal serum dreatinine (3460 mpidl. & 2 428
mpidl) s sren (3902 mpfdl & 243 mpidl) The elevalwm of the serum crestinine is
prodluced by kidney damage, which bead 1o 0 decreaning glomenalar filtration rate (CFR ) and
serim crestinime Dilration. The imercase 0 the sorum orealinine bevels i the pentamisin
{GM) treated group s duo o decreased GFR cosed by ithe gemtmmizin {Abdel-Gayvoum ef o,
195451 17], The gentarmuem nephroboxicny was spmbcantly protectod mogroups ireated with
pentumscin and the FTE and 1w 250mg + gentamicin groap reduced the uran snd creatinine
levels even betier than the Ssbymarn (lest drug weed) The pesalts thus incieated that FPL5 m
effective i reducing serim onsatinime and wea level o gentamiein loxicity. Aceonding 1o
Larble e el , (20050 14) e hvdescthonolic extraet of FTE hod sigoilican  ansidan
activity and contming tomming;  saponing, genscral glyvoosides, alkalodds. favonouds and
triferpened, The nephroprofective eflects of FI'L m penfumicm iaduced nephmotoxicity. may
b due 0o Movenoads and tonnms present i (e extrogt. These findmgs are in sccendunce with
These peported el b which Flewy corion Tt extrect covsed morked reduction i senm
wrea ml ercatining levels i gentumicin ndifd nephroloxieity (Kere et al, 2010015
Serum pofossium. chlornle and sodiunfvere sgnifieantly reduced groups trented willy
penturnscan only compared with nommal which mdicated Kidney diemage simee the Kidneys are
invedved i osmode and son halmee m the body, therelore an imbolance in serum clectrolyies
wirs sndivetive of kidney domoge (Stryll ef of , 200519 The elfects imduced by gendmmigim
wene mignifcantly prevented by T which Turther Battress the Togt that s plant has the
pestential 1o be ysed 10 ameliorate geramicin peplrotoxicity. Agun FREO and tolal protem
mercased while ALT decressed mo proups treoled with gentomicm onby compared  wath
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nommal This can olso be amiibuted w the fact thar gestamicin a9 known 1o be pephirotinge
ruther than hepatotoxic

0
There was vbserved decreanes m RBC indices (HCT, MCH, MCHC, PLT and HGE) i rals
treated with gentammicin anly as companed to the normal, possibly indicating an mmpmrment of
MWﬂMWMhm enough of ervehropodctin for the
' of red blood cell (Stver ef al, 20519 On the other hand, the ugueous
cthimole extroel of the Jeaves of Fiews pumidy was able 10 inerease e kevels of thew
jpainetern ey eatmend  This protection may be becasse the plant extiact wis able 1o
mmmmwmmmmmummﬂmmmmm
TArEoWw

Halukumar & af I""IHHH"T.I|=1~:I:H it gentamicm i the cytosel acts oo muboachondrie
directly und mdireotly o notivate (he intrnsic pothway of upoplosis, mtermpts the respioibory
chain, impairs ATP production and caiises oxudolive sress by incrensing siperoode nions
MWIMWMMHWMMHMW!MMMM
uebmimstration: enhances the production of free radicals mdicatng cadative domage ot the
cellular hevel of the remnl cortex. Other manifestiions of gentamicin nephrotoxicity include
electrobyte imbalanew amd wister and non-electrolyie transport in o vatiety of colls aned tsues,
the prncipol tarpel organ being the kidneys.  Flovonosds, one of the phyvtochemical
constilienls of the leaves of Flewy pomila Linn. has been reported 1o show strong antiesant
sctivity  (Larbde ot al, 2005(14] This may acfunt for the mechanism of the

nephroprolective effeet of Fiews pumida. In sddition. Further, the exiract was observed 1o
il

restore electrolytes fo near normal levels in treatment group Summarzang all these (o

ts,
can be aaid that thess phyioconstiiuents an responsble for the observed bological live
effect w this study

ONCLUSHRN
T oomelusaon, thin study gives the expermentil evidence tat the sgueous ethanolio extmet of
the leaves of Flews Linn. was able to produce conssderable protection from the

nephrotosae sotion of gentamiem in female albino mis  Further siudies will be required 1o
understorsd the mechaman of protection and alss ds protective elleel gguns olher
nephrotoxie agents
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