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ABSTRACT

In the risk assessment and safety evaluation okffext of the ethanol leaf extract of Piliostigt@nningii on
kidney functional indices on male Wistar albinostateaves of P. thonningii were air dried pulvedisend
extracted using ethanol. Twenty (20) male albingt®lvirats were allowed to acclimatize to laboratdrgndling
and conditions for seven (7) days, following whticey were randomly assigned into four (4) studyugoA,B,C,
and D based on average body weight. Rats in gr&yf3, and D were orally administered by gavage \ith 100,
and 200mg/kg body weight of the extract respegtiRats in group A served as the control and welmiaistered
with distilled water only for administration, thats were then sacrificed and blood collected bydizr puncture.
Blood and the (kidney) were obtained for analyssng standard method and kits. (p< 0.05) . Serlentmlyte
analysis also revealed a significant (p< 0.05) ®ase in C4", CI', HCO3, and uric acid while a significant (p<
0.05) reduction was observed on serum PQX" at various dosage of P. thonningii leaf extract auistered.
Likewise, the extract also produced a significardréase (p< 0.05) on serum creatinine at 100, 20@mdpody
weight. The extract produced a significant incregpe 0.05) on serum (ALP) alkaline phosphatase evfal
significant decrease (p< 0.05) was observed witin&y (ALP) alkaline phosphatase, (ALT) alanine a&min
transferase, and (AST) aspartate amino transferike.spectrum of changes in the biochemical amiceli indices
of the renal functions due to the administered etthadeaf extract of Pilliostigma thonningii are méastations of
nephropathy and kidney malfunction.
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INTRODUCTION

A relative abundance of medicinal herbs are in emvironments and the realization that they possesive
ingredients with therapeutic potentials has made thed for their study to be imperative. Herbs aedbal
preparations are effective in the management otadiss such as cancer, diabetes mellitus, obesdy an
cardiovascular diseases [1]. One of these medibiedds isPiliostigma thonningii

Piliostigma thonningiiSchum also known as Camel’s Foot/Monkey bread I{&mng Kameel spoor (Africans),
Mukolokote (Venda); Mokogoropo (North sotho). Ingdia, it bears such local names as abefe (Yorilkadgp
(Hausa); okpoatu (Igbo) [1]and nyihar (Tiv ) ejgei—(Ilgala) omepa (lgede) [2], obepa (Yala) and dbu
(Kidakpam).
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Piliostigma thonningiiis common throughout the Sudan savannah from thentit to the red sea and to east
African. In Sahel the distribution iliostigma thonningiis Rather sudanian it extends to the border oXhimean
rain forest [1].Various part d®iliostigma thonningischum, belonging to the familgguminosae - caesalpinoldgae
a family that comprises of trees, shrub or verglsascramblers, have been used locally in the memagt of
dysentery, fever, respiratory ailment, snake bite@kworm and skin infection in eastern NigeriaeTéaf extract
has been used for various ethno medicinal purpodeeaonomic applications including the treatmentafaria all
over eastern Nigeria [3,4]. It is therefore impemato ascertain its safety and risk potentiatsfithanol leaf extract
on the kidney.

MATERIALS AND METHODS

Plant material

FreshP. thonningiileaves were obtained from Okuku, Cross River Usitgmof Technology, Nigeria November.
Identification and authentication was done at thddfal College of Forestry Jos, Plateau State,riMigeith the
voucher number 25.

Assay kit
The assay for serum electrolytes, serum and kidnesmnogenate enzyme at the Chemical Pathology and
Haematology Units of the Medical Laboratory of ta&tional Hospital Abuja, Nigeria.

Experimental animals

Twenty (20) male Wistar rats were obtained fromdhanal holding unit, Department of Medical Scies\cE€ross
River University of Technology, Okuku, Nigeria. Theimals were allowed to be acclimatised for aqukdf seven
(7) days. Each rat was housed in a woodened cdge.ahimal room was well ventilated and kept at room
temperature and relative humidity of 29+2°c and #@%pectively with 12 hours natural light- dark leyand were
allowed free access to standard feed and waterd Gpgiene was maintained by constant cleaning antbval of
faeces and spilled feeds from cages daily.

Preparation of ethanol extract ofPiliostigma thonningii leaf

The leaves oP. thonningiiwere collected and air dried for 14 days untilstant weight was obtained. The dried
leaves were then pulverised after which 300g waseted in 1000ml of ethanol for 72 hours with dans shaking
using the electric shaker. This was later filteneslng Whatman No.1 filter paper. The filtrates weéhen
concentrated in water bath at 40°. The resultingrys was weighed and reconstituted in distilledtavato
administer the required dose.

Animal grouping and administration of extract

Twenty (20) male albino rats were picked at randomd placed into wooden cages labelled A-D, fiva\(iSjar
male albino rats each per cage, with the grouplletb@-serving as the control group, while B, C dhdvere the
test groups. The animals in the control group (Ayavadministered with standard feed and neat taprveaally
daily using cannula and syringe. The group B, C Brahimals were also fed on a daily bases withdstethfeed
and water with a daily oral administration of thetract with a dosage of 50,100 and 200 mg/kg bo@ygiat
respectively. The oral administration of the extracthe animals in the test groups (i.e. B, C B)dlasted for 21
days after which the rats from each group wereifszenl after 24hrs of completing the required desad the
extract. All animals were handled in accordancén e guidelines of the European Convention forRhatection
of Vertebrate animals and other scientific purpede§S-123 [5].

Blood sample collection

Blood was collected from all the test rats and mmntats by cardiac puncture under chloroform atfessa and
collected into two sample test tubes for eachRlane sterile test tubes were used to collect béamaples for serum
electrolytes, preceded by centrifuging and subssiggeparation of the blood plasma with a standgreltie.

Preparation of kidney homogenate

The kidneys of the rats were removed under the saondition (i.e. under chloroform as anaesthesiay the
surrounding fatty tissues were removed from theansg as they could make the homogenisation pravess
difficult. The process was carried out by blend#agh organ of each rat separately in 2mls of 1%ogk solution
until a relatively smooth homogenate was formede Hlomogenate of each organ was centrifuge for 1&min
followed by extraction of the liquid homogenateoiiat sterile plane test tube.
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Statistical analysis
Data were presented as a mean + SD of five detatioirs. Statistical analysis was carried out using way
analysis of variance (ANOVA). Difference were stitially significant at P<0.05. [6].

RESULTS

Table (1) reveal that the extract caused the diberaf serum electrolyte. The ethanol extracPdfostigma leaf
produced a significant increase (p< 0.05) in se@s&i’ and Cl at 50,100 and 200mg/kg body weight when
compared with the control, though the extract poedua significant decrease (p< 0.05), on serum, iK&and
PO4 at 50, 100, and 200 mg/kg body weighlso, the extract produced a significant incregse.05) only at 100
and 200mg/kg body weight for serum Creatinine,dratiuces a significant decrease at 50mg/kg bodgtwetable
(2) depicts that the extract produced a signifiqart0.05) decrease and increase in kidney and séduy AST
and ALT respectively.

Table 1: Effect of ethanol extract ofPiliostigma thonningii leaves on renal function indices

Parameters A(control)  B(50mg/kg) C(100mg/kg) D(2@0kg)
Caz*(mmollL) 61+0.2* 61.54+1.3* 62.12+0.1* 65.84+0.1*
PO4 (mmol/L) 5.14+0.3 4.37+0.2* 5.06+0.2 5.0610.1
K*(mmol/L) 13.43+1.2 10.441.1* 11.5+1.3* 13.2+1.2
Na‘(mmol/L) 136.6+1.3 127.254+0.3 149.6+1.2* 169+0.2*
Cl"(mmol/L) 105.33+1.2  109.25+1.0 116+1.0* 140+1.3*
HCO3; 13.32+1.1 14.44+0.2 15.23+1.2* 15.43+1.0*
Urea(umol/L) 11.16+1.2 10.07+1.1 10.64+1.3 9.23+1.2
Uric acid (mmol/L 2.58+1.0 3.42+0.2* 2.77+0.4 4.10%*

Creatinine (umol/L)  53.02+0.2 51.04+0.3 58.45+0.3* 55.46+0.0*
Results are expressed in mean +SD (n=5). *sigaifiat P<0.05 compared with the control.

Table 2: Effect of ethanol extract ofPiliostigma thonningii leaves on serum enzymes

Parameters A(CONTROL) B(50mg/kg) C(100mg/kg) D(20¢kg)

AST(IU/) 400.2540.2 655.63+0.1 846.75+0.3 493.2+0.

ALT(1U/1) 130.98+1.1 145.63+1.2 176.53+0.1 172.9720

ALP (1U/) 237+0.1 252+0.2 252.25+0.1 278.33+0.4
Results are expressed in mean +SD (n=5). *sigaifiat P<0.05 compared with the control.

Table 3: Effect of ethanol extractPiliostigma thonningii leaves on kidney enzymes

Parameters A(CONTROL) B(50mg/kg) C(100mg/kg) D(200kg)
AST(IU/L) 450.23+0.1 250.21+0.2*  300.31+0.1* 280B2*
ALT(IU/L) 520.21+0.3 420.23+0.1  430.21+0.2* 424.310
ALP (IU/L) 430.21+0.2 423.30£0.2  362.43+0.2* 36002+

Results are expressed in mean +SD (n=5). *sigaifiat P<0.05 compared with the control.

DISCUSSION

The biochemical indices evaluated in the studyuseful parameters to indicate the functional stafake kidney.
The functional capacity of the kidney can be acegsssing biomarkers like urea, uric acid, creadramd serum
electrolytes like C&#, PO4*, CI, Na', K* and HCQ. Inorganic electrolytes occur in large quantitissboth
extracellular and intracellular fluids due to thability to dissociate readily into their constitug ions or radicals,
they compromise the single most important factothim transfer and movement of water and electrolyééween
three divisions of extracellular and intracellit@mponents [7]. Serum phosphate is released doeihdpreakdown
can be used in building nucleic acid of cell. Ihdze inferred that the decrease in serum phosphigiet suggest
tubular dysfunction of the nephrons. The significarctrease in serum sodium ion concentration folfmwthe
administration of ethanol leaf extract, suggest tha extract induce hypernatremia, due to malfoncof the
kidney. Calcium ions are one of the most importalements in the body. It is important in many bgial
processes such as muscle contraction, serves raseltilar second messenger for hormones [8, 9is klso
important in nerve impulse and also for blood ahgtf9]. It is also known to activate a number nkgmes. Despite
all these functions, its intracellular concentratiseeds to be kept essentially low by the calciumg [8, 9]. The
increased level of serum €dollowing the administration of the plant extrattdoses 50, 100, and 200mg/kg body
weight may be due to increased mobilization from iones and this may adversely affect several aiieium
dependent activities with the system. It could deadue to a direct and indirect effect on hormdikescalcitonin
and parathyroid hormones which are needed to niaicgédcium homeostasis. It may also be an assatection and
the sexual act.
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Bicarbonate ions and chloride ions can also be tgeatcess kidney function. The significant incee@s both
HCOs and chloride ion may be an indication of tubulad glomerular dysfunction [10].

Urea is the major nitrogen-containing material prcidof protein catabolism. The significant reduct{p< 0.05) in
the serum urea concentration following the admiai&in of the ethanol extract & thonningiiat various dosages
may be due to the impairment in the urea cycleitepth reduced production of metabolic products.

Uric acid is the major product of the catabolic mfrine nucleotides, however, the bulk of purinemately

extracted as uric acid come down from degradatfendogenous nucleic acids [10]. The observed aszrén uric
acid suggests it's important in the renal functiGneatinine concentration is considered a significaaker of renal
dysfunction [11, 12]. The constancy of endogenotsatnine production and its release into the bfhdigs at a
constant rate, and constancy of plasma levels eftfiine over 24 hours of a day, makes Creatiningeful

endogenous substance where clearance may be netasuas indication of glomerular filtration ratactease in
Creatinine content of the serum at 100 and 200mbpddy weight suggests glomerular and tubular dygfan,

nephropathy or injury by the extract.

The biochemical indices monitored in the kidney aseful marker for the assessment of tissue damBge.
management of activities of various enzymes in tissue and body fluids play significant role in edise
investigation and diagnosis [13] assault on thecttyxof the extract [14]. Alkaline phosphatase @®La marker
enzyme for the plasma enzyme and endoplasmic hetic{d5] is frequently used to access the integotythe

plasma membranes [16], such that any alteratiothénactivity of the enzymes in the tissue and sewonld

indicate likely damage to the external boundarytha cells (plasma membrane) [8]. Therefore, thaifognt

decrease in kidney ALP with a corresponding inceeasserum ALP suggests that the extract had aetas

effect on the plasma membrane of the kidney. Heeselting in the leakage of the enzyme into theimerlt may
also affect other metabolic processes where thgnesiis involved such as the synthesis of nucleatepr, nucleic
acids and phospholipids as well as in the leakdghasphate esters. Likewise, the decrease andaser(p< 0.05)
observed in both kidney and serum ALT and AST mightdue to alterations in the lysosomal membrangnef
kidney.

CONCLUSION

The spectrum of changes in the biochemical andcalinndices of the kidney function are manifesia of
Hypernatriemia, nephropathy, and kidney malfunctioe to the extract.
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