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ABSTRACT

Manganese (Mn) is one of the trace elements that is required for human metabolisms and activity of several
enzymes, but it also could induce toxic effect when its ingested in high amount. The present study was carried out to
evaluate the protective effect of T.catappa pericarp antidote against MnCl, induced renal toxicity and hepatotoxicity
in experimental rats. Experimental rats were administered orally of T.catappa pericarp antidote 5 mL x b.w/200 g
b.w against the renal toxicity and hepatotoxicity induced by administration of MnCl, 1000 mg/L. Efficacy of
T.catappa pericarp antidote against the renal toxicity and hepatotoxicity was evaluated by evaluating the
biochemical serum parameters and histopathological changes. The treatment with MnCl, 1000 mg/L induced
apoptotic and necrotic cells in liver. Pre treatment with T.catappapericarp antidote could reduce significantly the
levels of malondialdehyde, urea, creatinine, SGOT and SGPT as 30,33%, 66,03%, 48,83%, 50,62% and 49,01%
respectively compared to MnCl, treatment group. Pre treatment with T.catappa pericarp antidote al so prevented the
deteriorative effect induced by MnCl, through protective mechanisms of ROS scavenging and metal chelating.
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INTRODUCTION

Metal compounds are found throughout the humanrenmient. Industrial activity contributed greatly haman
metal exposure [1]. Some of heavy metals have itapoe function as trace elements in organismstheutoxic
effect of many of them in human metabolisms negteat concern [2]. Manganese (Mn) is one of traement that
is required for the the activity of several enzypiast it also could induce chronic toxicity wherg@sted in high
amount, such as inhalation of the miners [3]. Maiega particles exists as airborne particulate mattéerrous
foundries and because of their small size partictemganese incline to remain and stand in thipalong periods
of time. Exposure in high amounts of manganesedcoalise accumulation in the basal ganglia in tasmlhat lead
to neurological disorder similar to Parkinson’sedise [4]. Because manganese in absorbed and ektrnetine
liver, the liver is also a primary target for itsxicity, through the mechanism of the generatiorireé radicals in
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mitochondria and lead to oxidative stress [5]. Mamgge exposure could induce reactive oxygen spéRi@s)
production and ROS induces the oxidation of membnaolyunsaturated fatty acid, resulted a multitofidipid
peroxidation products [6]. Oxidative stress is defi as an imbalance between production of freecadsdiand
oxidants, and it could eliminate by antioxidansteyn. The term of antioxidant leads to a broad tepec of
compounds that are able to donate the electrons neudiralize free radicals, thus preventing cell dgen
[7].Terminalia catappa or ketapang Indonesian lagguis a plant that easily found growing on thacbe on the
road side, and planted as a shade tree in thergafd¢apang is plant that has many uses, from retésn, and
leaves. Ketapang seeds can be used to make vaades, breads, jams and tempeh, while the sheheofruit
usually discarded [8]. The previous studies rembiteat T.catappa fruit powder was an effective adsorbent for
removal of ion Mn(ll). The optimum amount dfcatappa fruit powder biomass to remove Mn(ll) ions was argl
able to remove Mn(ll) ions up to 75,22%, with opfim sorption capacity 460,18mg/g. The optimum cookt
were at pH 6, 15 minutes for contact time and 68@@L for Mn(ll) initial concentration [9]. The reaech on the
effectiveness off.catappa pericarp antidote in alleviating oxidative stressl liver and kidney damage caused by
Mn(ll) toxicity has not been done. Hence it is resaey to investigate the effect of pre treatmemgu$.catappa
pericarp antidote against Mn(ll) toxicity in liveand kidney of experimental rats through examimatiome
biochemical serum parameters and histology analysis

MATERIALSAND METHODS

Experimental Plant
The experimental plant.catappa pericarp was collected from local market in Padakgst Sumatera

Preparation of antidote of Terminalia catappa pericarp

The pericarp off.catappa were washed with running water and wind driedXaveeks at room temperature. After
dry, the pericarp were mashed using a blender ittécomes a powder. 2 g of the of pericarp powedene added
with distilled water until total volume 120 mL wereached. The solution was heated to boil and shered in a
sterile sealed bottle.

Chemicals
All chemicals including MnGl was obtained from Merck (Darmstadt, Germany). ¢ikemicals were analytical
grade and were purchased from standard commeugglisrs

Experimental Rats

The adult male white rats weighing 140-160 g predithy Andalas University. The experimental ratsenaut into
caged and ad libitum diet and water were givennduthe experimental period. All treatments and Itegiance
procedures has been approved by the animal ethiomitee of Andalas University

Mn (11) Toxicity Experimental Design

The experimental rats were randomly divided inigr@ups which is consists of 3 rats in each grougere the first
group was the the control which given distilledtevaonly. The second group was administered withL1x b.w

Mn(ll) 1000 mg/L intraperitoneally. The third growpas administered with 5 mL x b.w/200 g b.w To€atappa

pericarp antidote for 7 days by oral intubatiord &wllowed by administration of 1mL x b.w/200 g bn(ll) 21000

mg/L intraperitoneally.

Collection of Experimental Samples

After 5 hours, the animals were sacrificed by obflorm anesthesia. The blood was collected froenathimals by
cardiac puncture. The aliquots of blood samplesweeserved for biochemical serum analysis andatixie stress.
Organs of rats which include liver and kidney weigsected and preserved for determination of M€kl which
accumulates in each organ. The liver and kidne\iged in Bouin solution for histological analysis

Analytical Procedures

Mn(ll) concentration in each organ was determinsithgi atomic absorption spectroscopy (Varian Spesia£40
Spectrometer). The liver and kidney function par@mrseand oxidative stress product were determirsdgu2
reagents method (Start Substrate).
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Histopathological Studies
Slices of liver and kidney from each group weretirmly stained with haematoxylin and eosin (H&Ejassessed
in a light microscope.

Statistical analysis
The data was analyzed statistically using Statistrackage for Social Science Program ver.16.Tlaysis was
conducted using analysis of variance (ANOVA) folemhby Tukey and Bonferroni test.

RESULTSAND DISCUSSION

Accumulation of Mn (I1) in Liver and Kidney
The accumulation of Mn(ll) in liver and kidney atite effect of pre treatment by oral intubation witkatappa
pericarp were shown in Table.1.

Tablel: Mn content in liver and kidney in experimental rats

No Organs Group 1 (control) Group 2 Group 3
(Mn (Il) treatment; (mg/g  (antidote pre treatment (mg/
1 Liver ND 0,00648 0,00439*
2 Kidney ND 0,00455 0,0016*
*P<0,05 compare to group 2

Table 1 shown there are significantly decreasedvofll) levels in liver and kidney after pre treatmewith
antidote. The result shown that the rats were eeghes Mn(Il) will lead to accumulation of Mn(ll) ifiver than the
kidney. It might be due to manganese in absorbedeanreted by the liver, so the the liver is arauiy target for
its toxicity, through the mechanism of the generatf free radicals in mitochondria and lead todaxive stress.
The primary targets of Mn toxicity are central marg system and brain. Mn has been shown to be itieghas
certain regions of brains mainly in basal ganglegion and could lead to a progressive, permanedt an
neurodegenerative damage [10,11]. Based on epidiggital and experimental studies, in addition te binain, the
liver also a major target organ for accumulatiod #oxicity of Mn [12]. The pre treatment withcatappapericarp
antidote could reduce the level of Mn(ll) in livend brain as 32,25% and 84,73% respectively. ©sslr may be
due to metal chelating activity dicatappa. The result of in vitro antioxidant studies asseésthatT.catappa show
higher metal chelating activity (390,00+08,66 feafl and 480,00 +08,66 for stem) [13].

Biochemical serum parameters and oxidative stress product
The blood of rats from each group were taken amdrifeged to obtain serum. The result of analyaidude liver
function enzyme, markers of renal function and mdialdehyde (MDA) are shown in Table.2

Table?2: Thelevel of malondialdehyde, urea, creatinine, SGOT and SGPT in serum

No Parameters Group 1 Group 2 Group 3
(Control)  (Cd treatment) (pre treatment with antidote)
1 Malondialdehyde (MDA) (mg/d 3,61 5,77 4,02*
2 Urea (mg/dL) 38,36 83,4 28,33*
3 creatinine (mg/dL) 0,21 0,43 0,22*
4 SGOT (U/L) 111,987 189,00 93,32*
5 SGPT (U/L) 25,88 80,37 40,98*
*P<0,05 compare to group 2

Table 2 showed that in group 2, all parameters aredswere increased. The levels of malondialdel{jieA),
urea, creatinine, SGOT dan SGPT were elevated itr&#ted animals (Group 2) compared with the cogit@ups.
The level of SGOT and SGPT were elevated in ragatéd with Mn(ll) as , it might be due to increased
membrane permeability or damage of hepatocytes.ifidreasing levels of SGOT and SGPT in serum aitée
rats is mainly due to the leakage of these enzyora the liver cytosol into the blood stream [14Hazavian and
Rabiee [15] reported that Mn exposure could leatiépatotoxicity as indicated by the elevated lefeEGPT
(ALT) and SGOT (AST). In their research, the minéed higher AST and ALT than others. AST and ALT
increased significantly in miners with 300ug/L sarvin concentration. Higher AST and ALT in minerslicate
more hepatotoxic and less cholestasis. The parantien decreased with statistically differences0(@5) in
Group 3 when compared with Group 2. It is indicatteat T.catappa pericarp antidote has hepatoprotective effect
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[16]. Administration of Mn (Il) 1000 ppm lead todreased levels of malondialdehyde significantlyrats.
Malondialdehyde (MDA) is one of lipid peroxidatipmoduct. The measurement of MDA can be used tcsadged
peroxidation [17]. Pre treatment with antidote cbréduce the elevated levels of malondialdehyd#é 80t32%. It
might be due by the act of antioxidantsTicatappa as free radical scavengers by preventing and niagalamages
caused by reactive oxygen species (ROS). Pre tessitmith antidote also able to reduce the levelsiref and
creatinine which is parameters of kidney functiGhtourou et al [18] reported administration of sibrin (SIL), a
natural flavonoid, reduced the alterations in teeat and urine markers in manganese induced nepdcity and
oxidative stress in rat. Administration of SIL sifigantly prevented Mn induced nephrotoxicity, indted by both
diagnostic indicator of kidney injury like plasmaean, uric acid and creatinine. The protective effet
T.catappapericarp in kidney might be due by increasing thBoxidant cascade and decreasing lipid peroxidatio

markers[18].

Histopathology Study
The protective effect of.catappapericarp antidote against Mn induced hepatotoxiitgt nephrotoxicity showed in

Figure.1 and Figure.2 respectively

(©
Figurel: (a). photomicrograph of ratsliver in control group, (b) photomicrograph of ratsliver in group 2 (injection with Mn(l1) 2000
ppm) ; slicesof liver tissue is composed of cellsthat arranged to form sinusoid hepatocytes with central venous dilated, apoptotic and
necrotic cells (c) photomicrograph of ratsliver in group 3 (pretreatment with T.catappapericarp antidote) ; lobulesand central venous
appeared normal

146



Rahmiana Z. et al Der Pharma Chemica, 2016, 8 (14):143-148

N ! v
" \ \'-‘\“\“:‘.'f“l““h

Figure 2: (a). photomicrograph of ratskidney in control group; (b) Photomicrograph of ratskidney in Group 2 (I njection with Mn(l1)
1000 ppm) ; kidney tissue composed of cortex and medulla containing glomeruli and tubular, degeneration and necr osis occur s partially
in epithelium; (c) photomicrograph of ratskidney in Group 3 (pretreatment with T.catappa pericarp antidote) : occurred cloudy
swelling and less necrotic cells

This study was in accordance with Roy et al [19]Johhreported that manganese could induced hepatitioin
poultry birds. Exposure with Mn(ll) 50 and 100 mg/k.w showed decrease of total protein, an indiealiver
damage. The liver tissues accumulated Mn(ll) ineddspendent manner and the histopathological stfidiyer
showed apoptotic and necrotic changed. In our stildykidney showed severe tubular necrosis. Ttheeki tubular
necrosis may be due to the oxidative damage indbgeédn(ll). Nuha and Al-Harbi [20] in their rese&rbas been
investigated histological alteration induced by gemese chloride in the kidney of the albino ratee Tats
randomly divided into several groups and exposet mianganese chloride (60,80,100 ppm) by oral aidirétion
via drinking water. Histopathological, the mostilgtrg lesion were observed in the kidney. The hilglse Mn(ll)
(100 ppm) caused exacerbation in tubular necrtsésprotective effect of.catappapericarp may be due to metal
chelating ability. Prabha [21] reported that peficaf T.catappa which is contain anthocyanin have chelating
activity, reducing power and hydrogen peroxide soging assay hence it can reduce the toxicity oflMm liver
and the kidney.

CONCLUSION

The exposure with Mn(ll) in rats could lead to #ievated levels of serum biochemical parametetsdimg SGPT,
SGOT, urea and creatinin and also lipid peroxidgafwoduct, malondialdehyde (MDA). The administratiof
antidote T.catappa pericarp could reduce the observed parametersodtixp to Mn(ll) could lead to structural
changes in hepatocyte and kidney include hepatoogteosis and tubular necrosiGcatappa pericarp antidote

147



Rahmiana Z. et al Der Pharma Chemica, 2016, 8 (14):143-148

expressed protective role against toxic influenclinCl, on all analyzed parameters and its protectivevidgtinay
be due to anti oxidant mechanisms and metal chelatbility.
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