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Abstract

Fiens purertls Linn, has been reported o0 be rich in phenols, hepmoprolective  amd
antiproliferiyve on leukemic cancer cells, The wm alf thes study wos o evaluale the
mephroprotective effect of hydrocthanolic leaves extracts of F. pumila on gentamicin-induced
kidney damaoge in mis. Twenty seven female Wistar albino mts were divided into @ groups
(n=3) Croup | being normal. groop 2 was the gentmbzin (M) induced only (80 mgdg biw
ip Tor 5 davs)l groups 3. 4, & % rais were ireafed with geniomicin (30mg/ke b'w ip for § days)
aind F, pernla gxiract ab 1, 250, and 200m kg bhw orally respectively, groups 6, 7 & 8 mis
receivid the exiract only (100, 250, and 500mpky bhw omlly) respeciively and group 7 being
gentamicin and silymann {14 mg/&E bw orally ) for 21 days, Blood samples were taken 24
hre after the experimented pericd abd biochemical and hoomalological parameters were
analveed. OM nephrotoxicity was cliiracierized by a sigmilicantly increpsad levels of ssmm
eremtinine, uron, sodium, potassiom and WBC. while reduced RBC. HGB, MCH g MCV
lzvels compored with normal group Rots reated with gemtumicin nnd the oxtroct showed a
significant reduciion in the levels of these markers, The results suggest thot hvdro-gctlanolic
extract of Fiowe pumil leaves proect agninst pentomicin-mduced nephrotoxicity in female
Wistar altno rs.
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Introce i

Mephiotoxicity ks knoswn o be one of the most commaon Kidney problems worldwide, 1L occurs
when the body is exposed to high dosages af a drug or a toxin, Kidney damage is charocierizod
by incrensed levels of serum red and creplining pnd bmbalance of blood electrolyics such as
polassiuvm and magnesiom | 1] Aminogly coside anirbiotics nre commonly used i the treatmeni
of bogterial infiections, They Bave poieni antibacterial activity againsi infections produced by
grom negative bacieria [2] Gentamicin is an amisoghvcoside nntibeotic izoloted from the
bacterimm Micromoraspor purpmred. 1 has a haxose ring to which various amino sugars nre
anached by glveosidic linkages [3] Despate Hs clnical beneliiz, 10 is known 1o be the most
wephrotosic of all the aminoplvcosides [4]. Gentamicin-induced nephrotoxity s mdicated by
clevaled levels ol plasma crentining and wrea with severe mecrosis of the renal proximal
convoluted tubules followed by fodlure of renal funcieons |5, According 1o Al-Maojed er af |6
I8 nephrotoxicity s as m result of the selective pecumulmiion of reactive axy gen species in renal
comical areas leaduag (o damage of nembinanes,

Some species of the Moescene have been shown 1o jpossess significant nephroprotective
setivity, They include &, religioss lntex on claplotin | 7], /- dalfossiee leal methannlic extracls
on genipmicin and sccipminophen [H], P carien leal exiract on gentamicin [9], K rocemosa




noqueous bark cxtract on gentamacin | 10] ond F, benghofenss latex on cisplatm (11 Fiow
gl Linn 48 a grecping vine-like fig plant which alen belongs to the family Moraeear, Tnis
native 1 South ond cast Chinn. Maoloysia, Vietnom and Africa [12]. F. pumido is ingested 1o
wreal conclitsans such as disbeten, dicrimens, skin disenics ond high bbsod pressure [13) The
hydrocthanalic extract of Mo pwifa Lo i6 o rich soance of labning, seponins, gencml
glveosidos, alkaloids, Mavonoids, trterpenes. and sterals and hos been domonstrnted 1o be
hepatoprotective o animals |14, 15], and i1 & poten andconcer pgent, The leaves of thig plant
have been shown 1o hsve anthoxidant, pmimicrobial, anti-mutsgenie, anii-inlammatory and
nnalgesh: activities |14, 16).

The am of this stody was 1o determine the nephroprotective effect of the 507 aqueous-
ethanolic lopves extract of Ficus prmila Linn, in gentamicin-induced kidnoy damage in female
Wiktar olbino rois,

Materials and Methods

Pt collection dnd authertication

The leaves of Ficus prmita Linn, wene collected in October, 2003 from the Republic Hall,
Kwame Nkrumah University ol Science and Technology (KNUST) Caompus. They were
identificd bosed on voucher specimen deposited o the herbaniom of the Departmient of Herbal
Medicing (KRUST, Kumosi; voucher number BNUSTHB L2014/ L0003,

Extract Preparation

Th plants were washed, shade-dried for a month, and milled. 50% athanel extmction of the
plants were cartied o by susponding 100 grams of the powder in 100 mi of 30%% cthanol (S
S0 gthopnal, water, viv) The leaves=solvenl mixiures were allewed 1o stpnd ok 24 hosire af moom
lemperature on a shaker, The extracts were filtered through cotton wool and comcentrated using
a rodary evaporator under reduced pressure. They wero tmnsforred into sterile bodthes and freeec
dred o oblain the Fiewy pamnder cthanolic leal extract (FRE) The extrast was dissalved in
distilled waser ot respective doses and wsed for the study,

Awinnnd Mol

The study was performed on twenty-seven female Wistar albino rits (150 = 200g). They were
obiaed from the SMS-LIG, Accm mid kept of the animand holding Facility s the Deportment of
Biochemisry nnd Bistechnology, KNUST-Kumasi. The animals were labeled, housed in
chean standnrd meinl cage and had free woier and stwndard rodent feed (Agneome, Kumasi,
Gihona) aed fthifee ol moom wmpersione. Food inmke by animals wos monitoned doily. All
nmmal experiments were condocied m accondonce wiih the padelines of the Commuties For
ihe Purpose of Conrgl and Supervision of Experiment on Animals (CRCSEA, New Delhi,
Indsin) and guide fior care and use of Inboratory animnds { Washngton, LS),

Exparimental Drng

Ciendpmicin mjection (Leisp Pharmaceuticals, Ghano) at %0 mpky body weight was
administered to the rats intraperitoneally iph from the 16" <20 day of weatment to indace
kidney damage.

Experimental Desigr
The rats were divided into 9 grougs with 3 pndmals i csch group. The groups were divided os

lollows; Group | rals served o8 normal control and received | mlkg v distlled swater
throughout the duratien of the experiment, Group 11 were injected with gentamicin, Groap 111,
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IV and V rats were greated with gentamicin and FPE (100, 250 and 300 mphg body weight
respectivelyy, Groups VI, WII and VI rals were also realed with FPE onlyv of a dose 100, 250
and 506 mg'kg body weight respectively, Group IX were treated with gentamizin ond siby manin
1100 mg/&g body weight). The experiment was terminated with afi ovemight fast ai the end of
21 days. mﬂw#mmwwum Incisions were made m the

cervical region of the animals and blood samples were isken for biochemical mnd
analysis.
Effect of Treatment an Fody Weight

Bodv weighi of the rofs were laken every twa days and percent change i body seight

coloalated with the followimg formulki:

Weight, — Welght i
Weight o

where Wenphits bs the oty welght on Day 4, DE . D21 and Wl i5the body weight on
o

Effect of Freatment on Kidier Weighe

The kudneys of spcnficed animmaks were excised, washed in buffered salme md biotied with

paper tesme. They were weighed 0 oblain ihe obscluie organ weight (AOWS, The Relonve

Organ Weight (ROW) was calculated with the following formula:
Absolube Organ Weight

Body Weight at Sacrifice

Pereent Chnage in Bady Weight = w100

Relative Organ Weight (%) = w L0

Asvessment of Kiduwey Fiaction

The blood samples were collected into ¢lean sterile mbe and lefl to stand for om hoar and
cenirifuged nt 3000g for 15 minues ol 5°C 10 separale he serum for biochemical analyses
which inchisded wres, ercotimine, clocirolyics, cholesterol, fnsting blood plucose, alanine
penbnstronafiorase (ALTY ond eotal proteis wsing the Cobos Iniegm Awtoasalyscr and kitg
{Foitress Dhnpnostcs, LK)

Hawrmatological Analyses

Part of the blood sample wos placed in EDTA twhes for hoematological analvses which
included red blood cell (RBC), hemoglobin (HGE), hematocrit (HCT), mean cell hemaoglobin
concentration (MCHC), mean cell volume (MO and placlets (PLT) count using e Sysmex
EX2IN antoanaly zer i mm a full blood count in the whole blood mods.

Searistical Analysis

Diata was analvsed wsing GraphPod Prism 3 for windows, The resubis were expressed ps the
Mean + Standard error mean (SEM ), One = way Analvsis of vanancs lellowed by Mewman-
Keuls multiple comparison st was wsed for comparison betwoen groups (e, control and
ireated groupsh. All statistical tests were rui ai a 93% conlidence interval and values of P< 10,

03 were considercd smusstically significnmt, Percentage prodoction was caleulated with
lollowing formulas bosed on signilicant indicators of nephropredcction mcluding  ures,
chgatining,

Vahaes of Toxin Contol — Vahies of Test sampe

Percant Protection = 100 4 s Cantrol ~ Valaes T Normat Canirol)
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Effect of treatment 4m body welght

Table | shows the effect of treatment on Uhe body walght of the rats. There was  reduction in
the body welght of s teated with genfamicin only compared with the normal, However, the
body welght of groups trosied with plant extrogt only wos almost the same as e nomal bot
compariieg the body weighis of groups treated with gentamicin und plani oxtract al varving
copgentmtion o the gentamicin only growp, o decrease wis ohsgryved

EiTect al trestment oi relative Kidisey soeighi

Figuro | shows the effect of the treatment of FPE on melative weight of the kidneys,
Administration of FPE and GM o the animads did oot provoke amy sigmificant menznse - the
relative kidney welghts

-
L

Wi eve K (dney Weghi iR

Tradimanie

Fig. 12 Effect of treatment oo lddney welght. Each column represents o mean = SEM.

Effect of treatment o sivne Mool emilosl paranmetiors

Table 2 shows the biochensical datn abtined for the normal and tremed rate, The tis 1o which
G only was administerod showed o significont increase in the blood uren, serum creatinine,
total protein and fasting blood sugar levels and 0 decrease in ALT levels comipared o the
normal Those parameiers however, had reduced kovels in the groups that were tréated with
FPE ond GM suggesting nephroprotection, while GM sipnificanily  reduced the serum
potassium, sodium and chlonde levels a8 compored o pormal  The electrolvie levels were
however significantly increased in the reated groups

Effect of tremtment on haematologicnl parameters

Table 3 shows the elfect of weament on some hemaiological poramciers, There were no
significoni changes in the hocmabologion] parnmeters osvaved excepied o significant mereams
in animpls treated with both GM and ¢xiract

Percentupe Protectivn
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Fig. 2 shows the percent protection of extract alone and with GM on the ksdney The extract m
all doses prodected the Kidney (94-09%)0, With GM, only the 250 mpkg shovwed a good
protection of 3K
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Fig. 2: Effect of tremtiment an percent liver piroteetion

DISCUSSION

Ohwing to the increasing kidney discase burden annually and the high cost of treatment. there
15 the need 1o develop new therapees 1o overcome these challenges, Thersforz. i this siudy, the
nephroprolective effect ol the aguecsus-cthanolic braves extmct of &, pomile Linn wos
investigaied. Adminestration of gentamicin (K0 mg'ke biw ip) for 8 consecutive davs caused
marked nephrotoxecily as is evident from Toble 2, showing significant incresss in serum
créntimine (332 80 mgdL £ 12 % mpid L m p 0480 ) and serum aeed (261 50 mgidl & 36,32
midl al pth000E) compored with normal semam crentining {300 mpdl & 2420 mpidl)
o wires (5912 mg/dl £ 243 mg/dly, The elevation of the serim creatiine & produced by
kidney damage, which lead 1o o decressing glomerulnr [ilration e (GFR) and serum
croptiming filiration, The increnss in the sorwm crentinime levels in the gentamicin (G treated
group is due to decreased GFR coused by the gentamicin [17]. The gentamscin nephratosicity
was significantly prodeciod in groups oeated with gentomicin amd the FPE o the 250mg +
gentpmicin group reduced the urea and creatining bavels even better than the Silvmarin (lest
drug used), The resulis thus indicated that FPE &5 effective in reducing serum creatinine and
urea level in gentambcin toxiciey . Acconding vo Larbse ¢f @f [ 14], the hydroethanolic extract of
FPE had sygnilicani aniocedond nctiviey ssd contning annims, saponing, gencral glycosides,
alknloids, Movonoids amd triterpenes. The pephroprotective elfects of FPE in GM-induced
neplirciosicuy may e dee 1o Navonokds pnd tanains present in the extreet, These Nndings ore
in occordonce with those reported earlier dn wlikch Ficiiw covica Trull extract coused maorked
reduction in serim wrea and crestinite kevels in GM-mduced nephrotoxicity [ 18] Serum
potassium, chlonide and sediin were significantly reduced in groups teated with pontnmicin
only compared with normal which indicated kidney damage since the kidney e are invalved in
osmotic and fon balpnee i the bBody, thercfore o imbalanee in gcrum elecirolvies wpa
inchentive of kidney damage | 1%], The cffects induced by GM weore sigmificantly prevented by
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FPE which further buttresa the fact tha this plant has the potential o be uscd 10 ameliomte
ppentnmicin nephrotoxicity. Agnn FBG and tolal protesn increased while ALT decrensed in
groups treabed with gentamecin only compared with normal, This con nlso be aiinbated (o the
lact thai gentamicin ks Known 1o be nephrotoxic rather than hepaiotoxhs

There was observed decreases in RBC indices (HCT, MCH, MCHC, PLT and HGB) in rots
trealed with OM oaly as compared o the normal, possibly indicoting an mpasrment of kidneys
bgcaune ot normeal conditions the kidngy s produce enough of erythropoictin Tor the production
of red blood cell [ 1Y), O the other hand, the aqueous ethanolic extract of the leayes of Frous
il was able 1o mcresse the levels of thess parnmciers upon trestment. This predestion may
be because the plant extract was able 1o increase the production of envihropoietin 1o enhance
ihe production of red blood cells in the bone marrow

Balakumar of @f |20) reveabed that gentomicin in the cyiosol acts on mitochondrio directly and
inhinccily io actvale the mtnnse pathway of spoplosia, iniermips the respralony chan, mpaie
ATP production and causes oxidative siross by increasing superoxide andons and by droxy]
raskicals which further contribute to cell death, This means thay gentamicin administration
enhanges (he production of Troe radicals indicating oxidative damage ot the collular level of the
renal cottes. Other manifestations of gentamici nephrotoxicity melode electrolyte imbalance
and water and non-glectrolfyte transport in a variety of cells and tissues, the principal target
organ beang the kidneyvs Flavonouds, one of the phytochemocal constituents of the leaves of
Freus gl Linn. has been reported 1o show sirong antioxsdant activity |14). This may
giccount for the mechamsm of the nephroproiectve effect of Fons el In addition, s
extract wns observed o restore electrolvies o near normal levels in ireatmend group.
Sommarizing all these agts, o b sabd that théss phy loconstiuents are responsible for te
observed hologscal prodeciive eflzct i ihis study

CONCLUSION

Iis comclusson, this siudy gives se experimental evidence Uit the ageeoas ethomalic extract of
the leaves of Fiews pomila Linn was able o produce considerable protection from the
mephrotosic seton of gentamicin in female Wisiar ros Further studics will be reguired 1o
ursdersiand L mechanism ol prowection and alss s protecisve effect ngainst cdher nephrotogee
ngenis
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