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Original Research Article
LIVER AND KIDNEY FUNCTION TESTSAND HISTOLOGICAL STUDY ON
MALARIA PARASITE INFECTED MICE ADMINISTERED WITH SEED EXTRACT
OF PICRALIMA NITIDA

ABSTRACT

The liver and kidney are very important organshef body that play vital roles of detoxification
of compounds and removal of waste products resmgti In this research, some liver and
kidney function tests were carried out on albineerninfected with malaria parasite to know the
effect of treatment with extract on them. Pulvedisdried seeds oPicralima nitida were
extracted using ethanol. Serum aspartate amindérase (AST) and alanine aminotransferase
(ALT) activities, total bilirubin, total protein,rea and creatininévels and histopathological
studies on liver and kidney tissues were performem the results of the experiment,
significant (p < 0.05yeductionswere observed in serulavelsof urea, creatinine of the treated
groups compared to the positive control (groupdted with malaria parasite and treated with 3
% tween 80) on days 3 and 5 post treatmEmére was non-significant (p > 0.08)ductionin
serum AST and ALT activities of the groups treateth 20, 40 and 80 mg/kg b.w. of the extract
on days 3 and 5 post treatment compared to theiymsontrol. Groups treated with 20 and 40
mg/kg b.w. of the extract showed significant (p.€3) reductionin bilirubin level on days 3 and

5 post treatment compared to the positive conglbithe treated groups showed significant (p <
0.05) elevationin serum total protein on day 3 post treatmentlevthie group treated with 80
mg/kg b.w. of the extract showed significant (p €3) elevationin total protein on day 5
treatment compared to the positive control. Histlopiagical studies on thieepatictissues of the
treated mice showed lesser inflammatory cells atatine portal areas than the untreated. No
lesions were noticed in thenaltubules of both the treated and untreated nficemn the results

of this experiment, it is now obvious tHaicralima nitidaseeds possess good hepato-protective
properties.

Key words: Liver and kidney function tests, Picralima nitidrm ALT and AST, serum total
bilirubin, serum total protein, serum urea and tngze.

INTRODUCTION

Plasmodium berghes a unicellular protozoan parasite that infecesnmals other than humans.
It was first described by Vincke and Lips in 194&he Belgian Congo. It is found in the forests
of Central Africa, where its natural cyclic hoste #he thicket rat and the mosquitanppheles
duren) (Vincke and Lips, 1948).
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Like all malaria parasites of mammal, bergheiinfects the liver after being injected into the
bloodstream by a bite of an infected female mosqguifter a short period of development and
multiplication, these parasites leave the liver andide the erythrocyte®. bergheiinfections
may also affect the brain and can cause cerebnaplocations in laboratory mice. The complete
genome ofP. bergheihas been sequenced and it shows a high similaoitly in structure and
gene content with the genome of the hurReEasmodium falcipariunfHall et al, 2005; Kooijet
al., 2006).

The parasite can be genetically manipulated angs siten used for the analysis of the function
of malaria genes using the technology of genetidifitation (Janseet al, 2006; Janset al,
2011). A number of genetically modifi@lasmodium berghaiell lines have been generated and
these transgenic parasites are tools to study suodlize the parasites in the living host (Amino
et al, 2005; Franke-Fayast al, 2006).

Livers function tests (LFTs of LFs) are group ohidal biochemistry laboratory blood assays
designed to give information about the state ofatiept’s liver (Lee, 2009). The parameters
measured include prothrombin time (PT/INR), actdapartial thromboplastin time (a PTT),
albumin, bilirubin and others. Aspartate aminotfaresse and alanine aminotransferase (AST
and ALT) are useful biomarkers of liver injury inpatient with some degree of intact liver
(Johnston, 1999). Some tests are associated withidmality (e.g. albumin), some with cellular
integrity (e.g. transferases), and some with cdonst linked to the biliary tract (e.g. gamma-
glutamyl transferase and alkaline phosphate) (McG&y, 2002). Several biochemical tests are
useful in the evaluation and management of patwittshepatic dysfunction. These tests can be
used to detect the presence of liver diseasesmglissh among different types of liver disorders,

guage the extent of known liver damage and follogresponse to treatment.

Albumin is the main constituent of total proteindeaspecifically by the liver and can easily be
measured. Its levels are decreased in chronic tis&ase, such as cirrhosis. It is also decreased
in nephritic syndrome, where it is lost through tinme. The consequence of low albumin can be
edema since the intravascular oncotic pressurentetdower than the extravascular space
(Menge and Schwiebert, 2005).
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Alanine aminotransferase (ALT), also known as seglmamate pyruvic transaminase (SGPT),
is a member of transferase family. It catalysesdiversible reaction in which aramino group

is transferred between alanine and glutamine (G2#&Y).

This enzyme is found mainly in liver and small ambun heart, muscle, and kidney. In healthy
subjects, serum ALT levels are low. However, whellscare damaged, for instance, acute and
chronic hepatitis, obstructive jaundice, carcinoofidiver, myocardial infarction, this enzyme
may leak into the blood stream and its levels &geifscantly elevated (Hayaslet al, 2003;
Berget al, 2006).

Aspartate aminotransferase (AST) is similar to AhThat it is another enzyme associated with
parenchymal cells. It is raised in acute liver dgeaut is also present in red blood cells, and

cardiac and skeletal muscles, so is not specifithéoliver (vww.notebook.co.uk2014). So,

elevated AST levels are not specific for liver dgmaAspartate aminotransferase, as with all
aminotransferases, operates via dual substratgniion; that is, it is able to recognize and
selectively bind two amino acids (Asp and Glu) wdifferent side-chains (Hirotset al, 2005).

In either case, the aminotranferase reaction ctnsfstwo similar half-reactions that constitute
what is referred to as a ping-pong mechanism. énfitist half-reaction, amino acid 1 (e.g., L-
Asp) reacts with the enzyme-PLP complex to genekatimacid 1 (oxaloacetate) and the
modified enzyme-PMP. In the second half-reactiosto&cid 2 ¢-ketoglutarate) reacts with
enzyme-PMP to produce amino acid 2 (L-Glu), regeteg the original enzyme-PLP in the

process.

Total bilirubin includes both unconjugated and cgajted bilirubin. Unconjugated bilirubin is a
breakdown product of haem (Pirore¢ al, 2009). It is very hydrophobic and is mainly
transported bound to albumin circulating in thedoloHigh concentrations of hydrophobic drugs
and high free fatty acids can cause elevated ungatgd bilirubin. The liver is responsible for
clearing the blood of unconjugated bilirubin, atdat 30% of it is taken up by a normal liver on

each pass of the blood through the liver by theesorachanisms.

Bilirubin can be conjugated with a molecule of gltanic acid which makes it soluble in water.
Some of the double-bonds in bilirubin isomerizesewlexposed to light. This is used in the

phototherapy of jaundiced newborns: the E, Z-isenwérbilirubin formed upon light exposure
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are more soluble than the unilluminated Z, Z-isqm&s the possibility of intramolecular
hydrogen bonding is removed (McDonagit al, 1980). This allows the excretion of

unconjugated bilirubin in bile.

Erythrocytes generated in the bone marrow are despof in the spleen when they get old or
damaged. This releases haemoglobin, which is bralkem to haem as the globin parts are
turned into amino acids (Cheifetz, 2010). The h&ethen converted into unconjugated bilirubin
in the reticuloendothelial cells of the spleen.sTater-insoluble unconjugated bilirubin is then
bound to albumin and sent to the liver. In thediv@lirubin is conjugated with glucuronic acid
by the enzyme glucuronyltransferase making it watduble and afterwards goes into the bile.
Conjugated bilirubin is not absorbed in the smialéstine but instead is passed into the colon
(Cheifetz, 2010). Colonic bacteria deconjugate ametabolize the bilirubin into colourless
urobilinogen which is further oxidized to urobiliand stercobilin which give stool its
characteristic brown colour. A trace amount of umbgen is reabsorbed into the enterohepatic
circulation to be re-excreted in the bile: sometlw is instead processed by the kidneys

colouring the urine (Kuntz, 2008).

Kidney or renal function tests are common labogatests used to evaluate how well the kidneys
are working. Such tests include: blood urea nitno@JN), serum creatinine test, urinalysis and
glomerular filtration rate (GFR) test (Kidney Fuioct Tests, 2010). Urea is produced as a waste
product of protein digestion by the liver. Normainian adult blood should contain 6-20 mg/dL
of blood. The main causes of an increase in BUN laigh protein diet, decrease in glomerular
filtrate rate (GFR) and in blood volume, congestieart failure, gastrointestinal haemorrhage,
fever and increased catabolism (Kaspe@l, 2005). Decreases in BUN are caused by severe
liver disease, anabolic state and syndrome of irggoate antidiuretic hormone (ADH).

Creatinine is a breakdown product of creatine phaspin muscle, and is usually produced at a

fairly constant rate by the bodyw.medicinenet.con2014). Serum creatinine is an important

indicator of renal health because it is an easiBasored by-product of muscle metabolism
excreted unchanged by the kidneys. It is synthdslzg the liver from the methylation of

glycocyamine by S-adenosyl methionine. It is themgported through the blood to the other
organs, muscles, and brain where it is phosph@&yltd phosphocreatine. During this reaction,

creatine and phosphocreatine are catalyzed byimeekinase, and a spontaneous conversion to

4
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creatinine may occur (Allen, 2012). Creatininedmoved from the blood by the kidneys through
glomerular filtration and also by proximal tubukscretion (Shemesh, 1985). There is little or no
tubular reabsorption of creatinine. When its fiitva in the kidney is impaired, blood creatinine
levels rise and so its levels in blood and uring/ ip@ used to calculate the creatinine clearance
(Crcl). Creatinine levels in the blood and urineretates with the glomerular filtration rate
(GFR) while blood creatinine levels alone are usechlculate the estimated GFR (eGFR).

Extracts ofPicralima nitidaparts (root, seed and stembark) have been shoexhibit a broad
spectrum of activity against bacterial strains (hkand Iroegbu, 2005). Among the susceptible
bacteria wereStaphylococcus aureus’seudomonas aerugings&scherichia coli Bacillus
subtilis and Salmonella kintamhorhe Minimum Inhibitory Concentration (MIC) valuésr the
ethanol extracts range from 6.25 to 50 mg/ml, while MIC values for the cold water seed
extracts (CWs) was 50 mg/ml showing that the ethartracts were more potent than the cold
water extracts at very low concentrations. Thevéets of these extracts were possible because
they contained a good number of phytochemicals sashalkaloids, saponins, flavonoids,
steroids, tannins and terpenoids. Ubulemal. (2011) have investigated into the antifungal
activity of both aqueous and ethanolic extractPamiralima nitida seeds againshspergillus
flavus Candida albicansandMicrosporum canisand found them to have activity against these
organisms. However, the ethanol extract was fountave better antifungal activity than the
agueous extract. Okonta and Aguwa (2007) compdrechypoglycemic effect of glycosides
extract with that of alkaloids extract &f. nitida seed and were able to establish that the
hypoglycemic effect of the seed lies in the glydesi extract. The alkaloids extract reduced
given i.p caused increase in mean fasting bloodogle levels while the glycosides extract

reduced the blood glucose levels in normoglycemit layperglycemic rats.

In traditional medicine, numerous plants have baead for cognitive disorders, including
memory loss and antiaging. In accordariRieralima nitidafruits and seeds have been found to
possess memory enhancing property (Mojisetiaal, 2012) and so could be applied in the
treatment of cognitive disorders like Alzheimer'sisehse, amnesia, depression and
schizophrenia. Soladoyet al (2010) performed ethnobotanical survey of plamted in the
treatment of haemorrhoids in South-Western Nigand foundPicralima nitidafruit to be very

effective. From the survey, a total of 143 plargges belonging to 58 families were found to be
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useful for the treatment of haemorrhoids. The nposiminent family among these plant families
is the Leguminosage and then others includ&uphorbiaceag Apocynaceae Meliaceae
Compositaeand Poaceae The seed extract dP. nitida (Enomfon and Ime, 2004) showed
inhibition of B-glucosidase activity and so the exploitation a$ ghotential could be of immense
value in the current search for new therapeuticafigctive drugs with inhibitory effects against
B-glucosidase which is implicated in HIV infectiviof cells. The aim of this study however, is
to ascertain the protective effect of the seedaektof Picralima nitida on hepatic and renal

tissues so as to advice the users better on hadmnunister the drug.
MATERIALSAND METHODS

Materials

Collection of Picralima nitida seeds

The seeds oPicralima nitidawere collected from Isuofia, Aguata Local GoverninArea of
Anambra State, Nigeria and were authenticated by Mired Ozioko of the Bioresource

Development and Conservation Programme (BDCP) Resé&entre, Nsukka, Nigeria.

I nstruments/Equipment

The following instruments were used for the expenitn Adjustable micropipette (PERFECT,
USA), Chemical balance (Gallenkamp, England), Rigjthoto colorimeter (E1,312 Model,
Japan), Incubator (Gallenkamp, England), Microscejdes (UNESCOPE, USA), pH meter
(Pye, Unicam 293, England), Refrigerator (Kelvimat@&ermany) and Spectrophotometer
(NOVASPEC LKB Biochrome, model 4049, Germany

Chemicals/reagents
The commercial kits used for this study were presld Randox, QCA, USA and Biosystem
Reagents and Instruments, Spain.

Methods

Extraction

Seeds oficralima nitida plant were harvested and then dried at room temperg29-35°C)

for three weeks, after which they were pulverizetd powdered form with a Creston high speed

milling machine. The powdered seeds (1 kg) wera timnacerated in 5 volume (w/v) absolute
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ethanol at room temperature for 48 hours. Afterwatbe extract was filtered through muslin
cloth on a plug of glass wool in a glass columne Tésulting ethanol extract was finely filtered
using Whatman qualitative filter paper, concenttatéend evaporated to dryness using rotary
evaporated at an optimum temperature of betweeandi045°C (to avoid denaturation of the

active ingredients). The concentrated extract wa®d in the refrigerator for subsequent studies.

Experimental design

A total of 180 albino mice of either sex weighin§-24 g were housed in separate cages,

acclimatized for one week and then divided intogisups of thirty mice each as follows:

Group 1: Normal control (Normal mice treated with the \&@j 3% tween 80)

Group 2: Positive control (Mice inoculated with malariargsite and treated with 3% tween 80)

Group 3: Mice inoculated with malaria parasite and treat#ti 20 mg/kg b.w. of the extract

Group 4: Mice inoculated with malaria parasite and treat#tht 40 mg/kg b.w. of the extract

Group 5: Mice inoculated with malaria parasite and treat#tht 80 mg/kg b.w. of the extract

Group 6: Standard control (Mice inoculated with malariagsite and treated with the standard
drug, artesunate)

The route of administration (treatment) was vid ovate with the aid of an oral intubation tube.

Procurement of parasitaemia

Malaria parasitaemiaP(asmodiumberghe) was obtained from malaria-infected mice at
Veterinary Medicine Department of University of Mita, Nsukka. Ten drops of the parasitized
blood obtained with the aid of a capillary tubeotigh the ocular region of the mice, was diluted
with 1 ml of normal saline. Thereafter, 0.2 ml betdiluted parasitized blood was used to

passage three mice that served as the host fromesbhbsequent ones were passaged.

Assay of aspartate aminotransferase (AST) activity
The activity of aspartate aminotransferase (AST3} wasayed by the method of Reitman and
Frankel (1957) as outline in Randox Kit.

Aspartate aminotransferase activity was measureohdnyitoring the formation of oxaloacetate
hydrazone with 2, 4-dinitrophenylhydrazine.
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The AST substrate phosphate buffer solutions (0.8anh) were pipetted into both the reagent
blank and sample test tubes. Serum sample of Oviasiladded to the sample test tube only and
mixed thoroughly. Then, 0.1 ml of distilled wateasvadded to the reagent blank. Afterwards,
the entire reaction medium was well mixed and irted in a water bath at 32 for 30 minutes.

A volume, 0.5 ml of 2, 4-dinitrophenylhydrazine wadded to the reagent blank and the sample
test tubes immediately after incubation. Also, ®llof the sample was added to blank only. The
medium was mixed and allowed to stand for exac@lynfinutes at Z5C. Finally, 5.0 ml of
sodium hydroxide (NaOH) solution was added to hbéhblank and sample test tubes and mixed
thoroughly. After 5 minutes, the absorbance of damnas read at 550 nm against the sample
blank after 5 minutes. The activity of AST in miserum was obtained from the already

calibrated table.

Assay of alanine aminotransferase (AL T) activity
The activity of alanine aminotransferase was askdyethe method of Reitman and Frankel
(1957) as outlined in the Randox Kit.

Alanine aminotransferase is measured by monitoitegconcentration of pyruvate hydrazone

formed with 2, 4-dinitrophenylhydrazine.

Aliquots, 0.5 ml of the ALT substrate phosphateféugolutions were pipetted into two sets of
test tubes labeled B (sample blank) and T (san@sig. tThe serum sample (0.1 ml) was added to
the sample test (T) test tubes only and mixed thgihtty and then, incubated in a water bath at
temperature of 3 for 30 minutes.

A volume, 0.5 ml of 2, 4-dinitrophenylhydrazine wadded to each of the test tubes labelled T
(sample test) and B (sample blank) immediatelyrafie incubation. Also, 0.1 ml of serum
sample was added to sample blank (B) only. Thereemtiedium was mixed thoroughly and
allowed to stand at % for exactly 20 minutes. After this, 5.0 ml of &t hydroxide (NaOH)
solution was added to each test tube and mixedtighty. The absorbance of sample against the
sample blank was read at a wavelength of 550 nimstgdne sample blank after 5 minutes. The
activity of ALT in the serum was obtained from @&qmalibrated table.
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Deter mination of total bilirubin concentration
Total bilirubin concentration was determined usiihg method of Jendrassik and Grof (1938) as

outlined in the Randox Kkit.

A volume, 0.2 ml of sulphanilic acid was pipettedioi the sample blank tube and sample tube.
This was immediately followed by the addition 08®.ml of sodium nitrite to the sample tube.
Caffeine (10 ml) and 0.2 ml of sample were alseeftgrl into each of the sample blank tube and
sample tube. These mixtures were mixed and incdtfatel0 minutes at 20-3%. Finally, 1.0

ml of tartrate was pipetted into the sample blambetand sample tube. These mixtures were
once again mixed, incubated at 20-Z5for 30 minutes and their absorbances read amb78

against the sample blank.

Deter mination of Total Protein

Total protein concentration was determined usimgntiethod of Lowret al. (1951)

Eleven sets of test tubes were set up in a racKibed with different concentrations (0, 10, 20,
30, 40, 50, 60, 70, 80, 90 and 100 pl) of BovineuBeAlbumin (BSA). A known volume, 2 ml

of solution D (48 ml of 2 % N&Os; in 0.1 N NaOH; 1 ml of 1 % NaK Tartarate in®land 1 ml

of 0.5 % CuS@5H,0 in H,0O). The mixture was incubated for 10 minutes ahrdemperature.

An aliquot, 0.2 ml of dilute Folin-phenol as addedeach test tube and vortex immediately.
Afterwards, the contents were incubated for 30 te@s@and the absorbance readings taken at 600

nm.

Deter mination of serum urea concentration
The concentration of serum urea was determinedyulg method of Tietz (1994) as outlined in
Randox kits, UK.

A known volume, 10 ul of the sample was pipettad the sample tube; 10 pl of the standard
was also pipetted into the standard tube while L6fdistilled water was added to the blank
tube. A volume, 10 pl sodium nitroprusside and 1Qingase were added to each of the three
tubes. The tubes were mixed and incubated %3@r 15 minutes. Then, 2.50 ml of phenol was

added to each of the three tubes followed by amditf 2.50 ml of sodium hypochlorite. After
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mixing, they were incubated at®Z for 15 minutes and the absorbance of the samateread

against the reagent blank at 546 nm.

Deter mination of serum creatinine concentration
The concentration of serum creatinine was deterdnimging the method of Tietz (1994) as

outlined in Randox kits, UK.

A volume, 100 pl, of distilled water was pipettattoi the blank tube. Also 100 ul of the
standard was added to the standard tube while L60the sample was pipetted into the sample
tube. Then, 100 pl of the working reagent was pagkeinto each of the three tubes and mixed.

The absorbance of the sample was read againstathle &t 492 nm.

Histopathological Study

The tissue specimens (liver and kidney) were egcisam the sacrificed rats and fixed in 10%
formaldehyde buffered saline (formal saline). Afseme days, the processing started with the
dehydration in graded levels of alcohol (about ©0%) in ascending order to remove the water
content.

After the dehydration, the tissues were clearedyilene impregnated with paraffin wax and
sectioned at 5 microns thickness using rotary nocr®. The sections were floated on a water
bath maintained at a temperature of 2-3°C belowingepoint of the paraffin wax after which
the sections were dried on a hot plate maintaineal tamperature of 2-3°C above the melting
point of the paraffin wax used. After proper dryiige sections were stained and mounted using

haematoxylin and eosin in such a way as to aveidwbbles.

Experimental Animals

The animals used for this study were white albincenof either sex weighing 20-34 g. The mice
were between 3-4 months old and were obtained th@mAnimal Unit of Faculty of Veterinary
Medicine, University of Nigeria, Nsukka.

Clearance and approval for the humane use andihgrafllaboratory animals were given by the

ethical committee of Biochemistry Department, Unsity of Nigeria Nsukka.
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RESULTS

In table 1, the serum AST and ALT activities and tbtal proteirlevel are presented. In normal
mice, the AST activity of found to be 28.60 + 11U/L; the ALT activity was 44.60 + 2.78 IU/L
and the total proteifevel was 6.74 + 0.19 g/dl. In the positive control ggp&ST and ALT
activities was non-significantly (p > 0.08)evatedcompared to the normal control. The total
proteinlevelin the positive control was significantly (p < 0)0&ducedcompared to the normal
control. In group 3, the AST activity was showrb#®30.20 + 3.58 IU/L on day 3 post treatment.
This activity was non-significantlyeducedto 29.40 + 3.44 [U/L on day 5 post treatment. In
groups 4 and 5, the activity of AST was 29.60 +13ahd 29.00 = 3.02 IU/L on day 3 post
treatment which reduced non-significantly to 29108.02 and 28.80 + 2.85 IU/L on day 5 post
treatment respectively. The total protéivel was observed to be 5.78 + 0.10 g/dl in group 3,
5.96 + 0.10 g/dl in group 4 and 6.04 £ 0.08 g/digmoup 5 on day 3 post treatment. These
concentrations were non-significantievatedo 5.86 + 0.10, 6.00 = 0.11 and 6.34 £+ 0.05 IU/L
respectivelyon day 5 post treatment. Group 6 (standard corgfmyved AST activity of 30.80 £
2.60 IU/L on day 3 of post treatment whichducedto 29.40 + 1.57 IU/L on day 5 post
treatment. The standard control showed ALT actiwfy45.40 + 1.47 IU/L on day 3 post
treatment whichreducedfurther to 44.40 + 1.75 IU/L on day 5 post treatmelhe standard
control produced 5.74 £ 0.12 g/dl on day 3 posattreent and 6.08 + 0.09 g/dl on day 5 post
treatment. The effect of treatment with ethanodseeract ofPicralima nitidaon AST activity
and total proteitievel of the treated mice was dose-dependent while fikstedbn ALT activity of
treated mice was non dose-dependent.

In table 2 are presented the mean values of seitinmbin (0.34 £ 0.05 mg/dl), urea (20.00 +
0.32 mg/100 ml) and creatinine (0.72 = 0.01mg/1@0ahnormal mice. There was significant (p
< 0.05)elevationsn serum urea and creatinine and non-significarnt 0.05)elevationin serum
bilirubin levelsin the positive control compared to the normaltoanin all experimental groups
of mice, the mean values for bilirubin on day 3tgosatment were 1.46 + 0.10, 1.28 + 0.11 and
0.88 + 0.10 mg/dl respectively. On day 5 post trematt, thelevels further decreased non-
significantly to 1.40 + 0.11, 1.22 + 0.11 and 0¥8.10 mg/dl respectively. The standard
conctrol showed bilirubinevelsof 1.12 + 0.12 mg/dl on day 3 post treatment ardt * 0.13

mg/dl on day 5 post treatment. Compared to thetipestontrol, groups 3 and 4 showed non-
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significant (p > 0.05)yeductionsin serum bilirubinlevel on days 3 and 5 post treatment. The
treatment with ethanol seed extracPiodralima nitidashowed a dose-dependent effect on serum
bilirubin levelin the treated mice. In normal mice, the serum lgeal was found to be 20.00
0.32 mg/100 ml while that of the positive contrchsv34.80 + 0.37 mg/100 ml. On day 3 post
treatment, groups 3, 4 and 5 produced decreasesrim uredevel as 32.60 + 0.40, 29.20 +
0.37 and 31.00 + 0.71 mg/100 ml respectively widebreased further to 30.80 + 0.37, 28.40 +
0.51 and 24.40 + 0.68 mg/100 ml respectively on Blgpst treatment. The effect exerted by the
treated groups on serum urieael of the treated mice followed a non dose-depentisttion.
The standard control showed serum ukeel of 26.40 £ 0.51 mg/100 ml on day 3 post
treatment with aeductionof 1.00 mg/100 ml serum urea on day 5 post treatn@mdays 3 and

5 post treatment, all the extract treated groujsveld significant (p < 0.05eductionsin serum
urealevel compared to the positive control. The serum argeg level of normal mice was
found to be 0.72 £ 0.01mg/100 ml and that of pesitontrol was 1.33 + 0.01 mg/100 ml. On
day 3 post treatment, groups 3, 4 and 5 showedimirealevelsof 1.30 £ 0.01, 1.14 + 0.01 and
1.14 + 0.02 which decreased to 1.22 + 0.01, 1.070t and 0.99 + 0.02 mg/100 ml respectively
on day 5 post treatment. When compared with thé&ipesontrol, groups 3, 4 and 5 showed
significant (p < 0.05)reductionsin serum creatinine concentration on days 3 angost
treatment. The effect was non dose-dependent. reTas a significant (p < 0.08)Jevationin
serum creatininéevel in the positive control compared to the normal oantThe standard
control showed the serum creatinileeel of 1.07 + 0.02 mg/100 ml on day 3 post treatment
which decreased to 1.03 + 0.02 mg/100 ml on dagsh peatment.

The histomorphological changes in the liver sedioof the different groups of mice
(positive/untreated control, negative/normal coptstandard control and treated groups) are
shown in plates 1. There is infiltration of monoleae cells (inflammatory cells) around the
portal area (PA) (portal hepatitis) (white arrow)groups 2,5 and 6 while group 1 shows normal
PA and hepatocytes(black arrow)ae severity of inflammatory cells infiltratiois more in 2
than 5 and 6.

The changes in the kidney sections of the diffeggpotps of mice (positive/untreated control,
negative/normal control, standard control and &@ajroups) are presented in plates 2. There is
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364 no infiltration of mononuclear cells around the rgkeruli (G) and renal tubules (arrow) in the
365 kidneys of all the experimental groups
366
367 Tablel: Table showing the values serum AST and ALT acgsgitand total protein concentration
Groups Day 3 of post treatment Day 5 of post treatment Parameters
AST (IU/L)
1 28.60+1.17* N.D. “
2 32.20+£3.20 N.D. “
3 30.20 + 3.58 29.40+3.44 “
4 29.60 + 3.01 29.00 + 3.02 “
5 29.40+3.01 28.80+2.85 “
6 30.80 £ 2.60 29.40 £ 1.57 “
ALT (1U/L)
1 44.60 £ 2.78 N.D. “
2 49.40 £ 3.03 N.D. “
3 48.80 + 2.85 48.00 + 2.88 “
4 49.20 £ 2.62 46.60 £ 2.54 “
5 46.20 + 2.50 45.20 + 2.87 “
6 4540 £ 1.47 4440+ 1.75
Total Protein (g/dl)
1 6.74 £ 0.19* N.D. “
2 5.76 £ 0.10 N.D. !
3 5.78 £ 0.10* 5.86 £ 0.10 “
4 5.96 £ 0.10* 6.00 £ 0.11 “
5 6.04 £ 0.08* 6.34 £ 0.05 “
6 5.74+0.12 6.08 £ 0.09 “
368 * = p < 0.05 compared to the positive control (h=5

369  The results arexpressed as mean + standard error of mean (S.E.M)
370 N.D. = Not determined

371 Group 1: Normal control (Normal mice treated with the vatj 3% tween 80)
372 Group 2: Positive control (Mice inoculated with malariargsite and treated with 3% tween 80)
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373
374
375
376

377

378
379

380
381
382
383
384
385

Group 3: Mice inoculated with malaria parasite and treatéti 20 mg/kg b.w. of the extract
Group 4: Mice inoculated with malaria parasite and treatéti 40 mg/kg b.w. of the extract
Group 5: Mice inoculated with malaria parasite and treatéti 80 mg/kg b.w. of the extract
Group 6: Standard control (Mice inoculated with malariagsite and treated with the standard drug, artésuina

Table 2: Table showing the serum total bilirubin, urea arehtinine concentrations

Groups Day 3 of post treatment Day 5 of post treatment Parameters
Bilirubin (mg/dl)

1 0.34 £ 0.05 N.D. “

2 1.50+0.11 N.D. “

3 1.46 £0.10 1.40+0.11 “

4 1.28+0.11 1.22+0.11 “

5 0.88 + 0.10* 0.78 £ 0.10* “

6 1.12+0.12 1.04+0.13

Urea (mg/100 ml)

1 20.00 £ 0.32* N.D. “

2 34.80 +0.37 N.D. “

3 32.60 + 0.40* 30.80+0.37 “

4 29.20 £ 0.37* 28.40+0.51 “

5 31.00 £ 0.71* 24.40+0.68 “

6 26.40 £ 0.51 25.40+0.51 “

Creatinine (mg/100 ml)

1 0.72+0.01* N.D. |”

2 1.33+0.01 N.D. “

3 1.30 £ 0.01* 1.22+0.01 “

4 1.14 +0.01* 1.07+£0.01 “

5 1.14 + 0.02* 0.99 £ 0.02 “

6 1.07 £0.02 1.03+0.02 “

* = p < 0.05 compared to the positive control
The results are expressed as mean * standarcbémaan (S.E.M)

N.D. = Not determined

Group 1: Normal control (Normal mice treated with the \&aj 3% tween 80)

(=5

Group 2: Positive control (Mice inoculated with malariargsite and treated with 3% tween 80)
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386
387
388
389

390

391

392

393
394
395
396
397
398

399

400

Group 3: Mice inoculated with malaria parasite and treatéti 20 mg/kg b.w. of the extract
Group 4: Mice inoculated with malaria parasite and treatéti 40 mg/kg b.w. of the extract
Group 5: Mice inoculated with malaria parasite and treatéti 80 mg/kg b.w. of the extract
Group 6: Standard control (Mice inoculated with malariagsite and treated with the standard drug, artéshina

Plate 1: Photomicrograph of liver section of mice fromperimental groups showing A-normal
control, B-infected but untreated, C-infected arehted with artesunate, D-infected and treated
with extract. The mononuclear infitration of cedleound the portal area-portal hepatitis (white
arrow) in groups B,C and D while the group A showsrmal portal area(PA) and
hepatocytes(black arrow). Note that the severitinbammatory cells infiltration is more in B
than D and C. H and E x 400.
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402

403

404

405

406
407
408
409

410

411

412

413

Plate 2: Photomicrograph of kidney section of mice fromperimental groups showing A-
normal control, B-infected but untreated, C-infectend treated with artesunate, D-infected and
treated with extract. Note the apparently normahgrulus(G) and renal tubules(arrow). H and
E x 400.
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DISCUSSION

Elevated levels of AST and ALT (Kew, 2000) are ocative of damage to tissues or organs in
the body such the parenchymal cells, red cellsaher cells. However, ALT is a more specific
enzyme marker for liver cells damage. The resuitthe effect of seed extract dficralima
nitida on AST activity of mice showed that group 3 hael tighest mean AST activity, followed
by group 4 while group 5 showed the least actididlys 3 and 5 of post treatment. The extract
treated groups produced better AST activity than standard control on days 3 and 5 of post
treatment. The highest ALT activity was shown bgugr 4 and the least activity was shown by
group 5 on day 3 of post treatment. This effecthaf extract on ALT of mice was non dose-
dependent. However, group 3 showed the highesteydallowed by group 4 and the least
activity was shown by group 5 on day 5 of postttremt. The standard control showed better
mean ALT activities than the extract treated groopsdays 3 and 5 of post treatment. The
evidence showing that the infected animals treat@tl the extract caused dose-dependent
decreases in the activities of AST and ALT revedlet the extract protective effects on body
liver and other tissues by lowering the activittdgthese enzymes. The time dependence of the
effect of the treatment (table 1) showed greatexcebn day 5 than day 3 of post treatment. This
correlates with the findings of George al (2011) who asserted that serum ALT and AST
activities were significantly higher in positive rdool (group inoculated with malaria but not

treated) when compared with group treated with egadbses ofAframomum sceptrum

Urea (Kaspeet al, 2005) is produced as a waste product of pratgjastion by the liver which
is normally removed from the body through the psscef utrafiltration in the glomeruli of the
kidneys. Creatinine, an important indicator of delm@alth, is a breakdown product of creatine
phosphate in muscle produced at a fairly constatég by the bodywww.medicinenet.com

2014). It is an easily measured by-product of nmusoktabolism excreted unchanged by the
kidneys. Group 3 showed the highest mean urea r@adirtine concentrations followed by group

5 while group 4 showed the least concentrationdayn3 of post treatment. Group 3 showed the
highest urea and creatinine concentrations follolwgdyroup 4 and group 5 showed the least
serum urea and creatinine concentrations on daly@st treatment. Day 3 post treatment of
standard control showed more appreciable decréasesa and creatinine concentrations when

compared with the extract treated groups but gfygroduced better effects than the standard
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463
464
465
466
467
468
469
470

471
472
473

control on day 5 of post treatment. The evidened the extracted treated groups caused non
dose-dependent decreases in urea and creatinigergoations on day 3 of post treatment and
dose-dependent decreases on day 5 of post treatenedled the ability of the extract to
increase the kidney'’s functionality because it plap active role in clearing urea and creatinine
off the blood. The time dependence of the effeftthe treatment (table 2) produced greater
effects on day 5 than day 3 of post treatment. Thiselates with the findings (Zailaet al,
2009; Ariseet al, 2012) which stated that extracts ©&rica papaya Alstonia booneiand
Clerodendrum violaceur@irke have been observed to play vital roles irreBesing the serum
urea and creatinine concentrations thus proving effieacy of extracts in maintaining the

integrity of the kidney function.

A rise in serum bilirubin concentration is an iration of liver damage, parenchyl or biliary
(Collier and Bassendine, 2002). Bilirubin was fouade produced in highest concentrations by
group 3 and in least amounts by group 5 on daysd3eof post treatment. The standard control
showed better bilirubin clearance effect on miantkthe extract treated groups on days 3 and 5
of post treatment. Only group 5 showed a significdecrease in serum total bilirubin
concentration among the extract treated groups wimmpared with the positive control
indicating that this extract has bilirubin clearareffect at higher doses. The evidence showing
that extract treatment caused a dose-dependergadecmn total bilirubin concentration revealed
that this extract enhance the liver function ofadleg the blood unconjugated hydrophobic
bilirubin by combining it with glucuronic acid maig it water-soluble conjugated bilirubin using
the enzyme UDP-glucuronide transferase. The tinpenidence of the effect of the treatment
(tables 1) showed greater effect on day 5 than 3@y post treatment. This correlated with
observation of Olorunnisola and Afolayan (2013) wishowed that leaf extract of
Sphenocentrum jollyanuadministered to malaria-infected mice significamtécreased the total
bilirubin concentration. In conformation to the geat study too, crude aqueous extract of the
fruiting body of medicinal mushroonGanoderma lucidunmhas been found to significantly

reduce the total bilirubin level in malaria-infedteice (Olubaet al,, 2013).

Decreased levels of albumin, the main constituértb@l protein are noticed in chronic liver
diseases such as cirrhosis and nephritic syndroneeewt is lost through the urine (Menge and

Schwiebert, 2005). The highest protein concentnativere produced by group 3, followed by
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501

group 4 and the least by group 3 on days 3 andosif treatment. The extract treated groups
produced better total protein that the standardrobon days 3 and 5 of post treatment. The
evidence showing that the extract treatment caasddse-dependent increase in total protein
revealed that the extract protected integrity @& lkiker which is involved in manufacturing of

total proteins. The time dependence of the efféeth® treatment (table 1) showed greater effect

on day 5 than day 3 of post treatment.

The histomorphological changes in the liver seatiohthe different groups of mice (plates 1 —
4) showed inflammatory cells around the portal dpeatal hepatitis) in groups 2,5 and 6 while
group 1 shows normal portal area (PA) and hepatscythe severity of cellular infiltration
(inflammation) is more in 2 than 5 and 6; an intaa that the extract produced hepato-
protective effect on the liver of the treated mi€bae histomorphological changes in the Kidney
sections of the different groups of mice (plate8)showed normal glomeruli(G) and renal
tubules in the kidneys of all the experimental gru

The decreased activities of the liver function eneymarkers, serum bilirubin level and increase
in total protein of the treated groups are indigaithat the extract has hepato-protetective effect
The functionality of the kidney was enhance by #deninistration of this extract thus serum
amounts of urea and creatinine were significantiguced in the treated mice. Nevertheless,
prolonged treatment and higher doses with suclaetxtan pose a seroius danger and damage to
these organs. The observed normal glomeruli andl reoules in the untreated and treated
groups shows that the kidney is not a target organthe malaria parasite during its exo-

erythrocytic stage and also indicates the appadesattoxic effect of the extract on body tissue.
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