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Abstract
Objective: This study evaluated the hepato-renal toxicologitdices following 21 dayq
administration of methanolic leaf extract\titex simplicifoliain Wistar rats.
Methods: Acute toxicity studies with very high concentraisoof the crude extract was
carried out followed by sub chronic toxicities gtsl involving administration of
250mg/kg, 500mg/kg and 1000mg/kg body weight of thethanolic extract to the
experimental animals for 21 days. Liver and Kidt@yicological indices were evaluated
from the serum as well as the tissues of the exyarial animals after the 21 days period
of administration.

Results: The result of acute toxicity studies indicate ttias extract is well tolerated at
doses as high as 5000mg/kg body weight. The resfilsub-chronic toxicity studie
indicate that there was a significant increasdendctivities of ALT and ALP while AS
activities was lower compared to the control. Unagated bilirubin levels were als
significantly (P<0.05) higher in the test groupsngared to the control. Similarly, the
result of kidney toxicological indices showed tita levels of urea, NaHCQs;* and Cl
were significantly higher in the test animals conaipito the control while Kand creatine
levels showed no significant change in the extealrhinistered groups compared to the
control. Histopathology examination of the liverdakidneys showed mild hepatic
damage at the highest dose (1000mg/kg body weight).
Conclusion: These observations shows that care should be talkean using the
methanolic extract oVitex simplicifoliaas a phytoremedy against any ailments as high
concentrations of the extract may induce modergteyi to the liver.
Keywords: Vitex simplicifolig ALT, ALP, AST, Urea, N4 HCO;® , CI,

INTRODUCTION pharmaceutical companies to use this
Plants are known to be efficacious and mostnowledge as a resource for research and
often could contain compounds that aredevelopment programs in the pursuit of
potential drugs which would require furtherdiscovering novel drugs (Krishnaragt al.,
examinations .Interest in and the search fo2005). Medicinal plants have been identified
medicines from natural sources has served @nd used throughout human history. Plants
a catalysts for exploring techniques ofcomponents contain a wide variety of
obtaining the required plants and probincchemical compounds that are used to
their activities (Edeogat al, 2005).A large perform important biological functions and
proportion of such medicinal compoundsto defend against attack from predators such
have been discovered with the aid ofas insects, fungi and herbivorous mammals.
ethnobotanical knowledge of their traditional At least 12,000 such compounds have been
uses. The rich knowledge base of countrieisolated so far; a number estimated to be less
like India and China in medicinal plants andthan 10% of the total (Lai and Roy, 2004,
health care has led to the keen interest bTapsell,et al.,2006).

Citation: Salim M.A (2016): Toxic Effect of Methanolic LeakEact ofVitex simplicifoliaon Liver and
Kidney Function in Wistar Rat8&IMLS, 1(1): 63 — 70 63




Toxic Effect of Methanolic

Chemical compounds in plants mediate theion the human system (Bruneton, 1993).1t is
effects on the human system througHhocally called Vitex (English), Dinya birri
processes identical to those already wel{Hausa), Ucha koro (Igbo) andOori-nla
understood for the chemical compounds ir(Yoruba) (Burkill, 2000).

conventional drugs; thus herbal medicinesSeveral previous studies have established
do not differ greatly from conventional different parts ofVitex simplicifolia as a
drugs in terms of how they function. Thisremedy against many ailments. In Nigeria,
enables herbal medicines to be as effectivmformation available from the indigenous
as conventional medicines, but also givesraditional healers indicates that, a decoction
them the same potential to cause harmfubf the chopped stem barks and leafVakex
side effects (Lai and Roy, 2004, Tapseli, Simplicifoliais prepared and taken orally for
al., 2006). treatment of diabetes and other disease
Vitex simplicifolia (Verbenaceae) is a conditions. The plant extracts have been
perennial shrub or small tree which grows taused as medication for infertility, liver

a height of aproximatively 8 m and is widely disease, anodyne, stiffness, hypertension,
distributed from Egypt to Guinea. In cancer, febrifuge, as tonic galactagogue to
BurkinaFaso, the plant is used to treadid milk production in lactating mothers,
various internal or external diseases like skirsedative, digestive regulator and treatment of
diseases, dermatitis, bilharzia, migraineseye, kidney and as supplement for lack of
fever, aches, amoebiasis, sore teeth, colizitamin A and B (Sofowora, 1993; Burkill,
infant tetanus (Nacoulma,1996). 2000). Despite the extensive use of different
Investigations have also revealed that thiparts of this plant for managing various
plant is also used in the treatment of skimilments, there has not been to our
infections and wounds healing. In Burkinaknowledge, an extensive review of its
Faso, infectious diseases are the leadingossible toxicity against any organ or the
cause of infant (2.37%) and maternalwhole system. These studies therefore aim to
(14.6%) mortality; therefore they constitutebridge this gap by evaluating the toxicity
public health problems. The treatment ofindices of the liver and kidney following
skin diseases dates back to ancient timesub-chronic administration of methanolic
and many of their treatments were usingextract of this plant.

medicinal plants. About 30% of traditional Material and Methods

remedies are used to treat wounds and skiRlant and animal

lesions, compared to only 1-3% of modernThe leaves of Vitex simplicifolia were
drugs (Mantleet al., 2001). The healing collected from Bayero University Kano and
process is an immune response that begingere dried in shade at room temperature and
after injury and takes place in three stageggrounded into powder. Wister rats were
vascular and inflammatory stage, phase obbtained from the department of Physiology
tissue repair and phase of maturation. A drugnimal house, Bayero University Kano; they
having  simultaneously the potential were housed in colony cages at an ambient
antioxidant and antimicrobial activities maytemperature and relative humidity. The
be a good therapeutic agent to acceleratenimals had free access to standard
cicatrization and wound healing (Philligs  palletized grower feed and drinking water.

al., 1991; Heikeet al.,1999). Aromatherapy Extract preparation

is now considered to be another alternativdhe powdered plant was dissolved in
way in healing people, and therapeutiomethanol overnight. It was filtered and the
values of aromatic plants lie in their volatileresidue was discarded. The filtrate was
constituents such as monoterpenoidsgvaporated to dryness using Vacuum
sesquiterpenoids and phenolic compoundsvaporator. The dried plant residue was used
that produce a definite physiological actionto prepare different concentrations.
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Experimental Design evaluated by determining the levels of
A total of 33 white albino rats were used forkidney function indices; urea, creatinine,
the study. 13 rats were used for the acuteodium ion, potassium ion, chloride ion and
toxicity study while 20 rats were used for thebicarbonate ion using the methods described
sub-chronic toxicity study. For the sub-by Weatherburn (1967), Bartels and Bohmer
chronic toxicity study, the 20 animals were(1972), Kraus and Madias, (2007), Henry
divided into four groups of five rats each.(1974), White (1970) and Forrester et al.,
Group 1 was the control fed only feed and1976) respectively.

water throughout the period of the Histopathological studies (Avwioro, 2010;
experiment while groups 2, 3, and 4 wereMitchell etal., 2011)

administered 250, 500 and 1000mg/kg bodyrhe liver biopsies were fixed with 10%
of the methanol extract respectively for 21formal saline and then transferred to a
days. After the 21 days of administration,cassette, a container designed to allow
the animals were sacrificed, blood sampleseagents to freely act on the tissue inside.
were collected in heparin bottles and theThis cassette was immersed in multiple
liver and kidney of the animals were baths of progressively more concentrated
removed and preserved in 9% formalin untilethanol (to dehydrate the tissue with
histopathological analysis. ascending grade of alcohol), cleared with
Determination of LDsg toluene, infiltrated with molten paraffin wax.
The lethal dose (LE) was determined by During this 12 to 16 hour process, paraffin
the method of Lorke (1983).In the first will replace the water in the tissue, turning
phase, nine (9) Wistar rats were used. Theoft, moist tissues into a sample miscible
nine animals were divided into three groupswith paraffin, a type of wax. This process is
of three animals each. Each group wer&nown as tissue processing. The processed
administered 10,100 and 1000mg/kg bodyissue was then taken out of the cassette and
weight of the extracts and then observed foset in a mold. Additional paraffin was added
24 hours to monitor their behaviour andto create a paraffin block which is attached
mortality. In the second phase two of theto the outside of the cassette. The process of
experiment, three animals were used; thembedding allows the sectioning of tissues
animals were divided into three groups ofinto very thin (2 - 7 micrometer) sections
one animal each. They were administeredising a microtome. The slices are thinner
higher doses (1600, 2900 and 5000 mg/k¢han the average cell, and are layered on a
body weight) of the extracts and observedjlass slide for staining. Tissue was dewax
for behaviour as well as mortality. (Lorke,and  hydrated, stained in  Erich’'s
1983). LDy was calculated by the formula: haematoxylin for 15mins, rinsed in water,
LDso =V (DoxD100) where: differentiated in 1% HCI and 70% alcohol
Do = Highest dose that gave no mortality, for 1min, rinsed in water, counterstained
D100 = Lowest dose that produce mortality. with 1% eosin for 1min, rinsed in water
Liver and Kidney function test again and finally dehydrated, cleared and
Four enzymes indices of liver damage werenounted on microscope for examination.
assayed to determined liver toxicity. AST

activity was determined by the methodResults

described by Karmen, (1955), ALP and ALT The result of phase | and Il acute toxicity
activities were determined by the methods oftudies is presented in Table 1&2 below. In
Reitman and Frankel (1957), while bilirubin both phases no signs of toxicity or mortality
levels were determined by the method ofvere recorded after 24 hours of the
Sherloch (1951). Kidney function was administration.

65



Toxic Effect of Methanolic

Table 1: Phase | LD, of the methanolic leaf extract oVitex simplicifolia

Group No. of Animals Doses (mg/Kg ) No. of Death
1 3 10 0

2 3 100 0

3 3 1000 0

Table 2: Phase Il LD;p of the methanolic leaf extract olVitex simplicifolia
Group No. of Animals Doses (mg/Kg ) No. of Death
1 3 1600 0

2 3 2900 0

3 3 5000 0

Table 3 below shows the activities of AST,serum AST and serum concentration of
ALT, ALP and Unconjugated billirubin in unconjugated bilirubin between the test and
extract administered and control rats. ALPcontrol groups however, were similar
and ALT significantly (P<0.05) increased in (P<0.05).  Similarly, the levels of

the test groups (Groups IlI, 1l and IV) Unconjugated billirubin were not

compared to the control. The activity of significantly different from the control.

Table 3: Effect of oral administration of methanolic of leaftract ofVitex simplicifoliaon
liver enzymes and unconjugated billirubin in Wigtats.

GROUP __ ALP/ (U/l) AST/ (U/l) ALT/ (U/l) U.Bil (umoll)
1 200.33+7.84 84.667+4.70 39.00+3.05 1.14849.32
2 354.067.9% 27.68+1.03 33.00+1.73 0.63320.064
3 939.000.00 67.00 +1.00 36.00+1.00 0.720+0.110
4 1119.0+17.00 26.86+0.44 45.50+3.50 0.88520.055

Grp 1. Normal control, Grps 2, 3 and 4 received,2500 and 1000mg/kg of extract,
respectively. Values are presented as mean + sthrefaor of mean? = significantly
different (p<0.05) from the Normal control.

Table 4 shows the toxicological indices on(P<0.05) increase compared to that of the
the rats kidneys following administration of control However, the concentration of
methanolic leaf extract dfitex simplicifolia potassium and creatine between the test and
. Sodium, chloride, urea and carbonate levelthe control groups were similar (P< 0.05)

of the test animals showed significant

Table 4: Effect of oral administration of methanolic leaf extract of Vitex simplicifolia on
urea, creatinine and electrolytes in Wister rats.

Groups Urea Creatinine Na’ K* Ccr HCOg3
(mg/dl) (umol/1) ( mEq/L) (mEq/L) (mEqg/L) (mEq/L)

1 25.72+0.83 186.33+3.18 219.48+2.31 5.88@0 75.71+1.04  44.33+1.45

2 67.52+2.56 118.67+23.68 227.75+8.02 5.69+0.43 87.38+2.99 33.00x%.55
3 112.38+2.00 185.00+1.00 221.98+0.00 5.70+0.10 78.150+2.86.00+2.00
4 85.57+2.4% 149.00+2.00  249.33+5.914.44+0.2G 89.38+2.24 38.00+2.00

Grp 1. Normal control, Grps 2, 3 and 4 received,2500 and 1000mg/kg of extract,
respectively. Values are presented as mean + sthretaor of mean? = significantly
different (p<0.05) from the Normal control.
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Plates | and Il below showed the result ofthe control group showed no pathological
liver histopathological examination of the changes, while that of the test group show
control and group IV administered sinusoidal lymphocytosis and  mild
1000mg/kg body weight of the methanolicexpansion.

extract of the plant. The liver architecture of

Plate 1: Stained cross section of liver of groufdntrol) albino rats administered no
extract showing the portal tract area, with no plthical changes (normal). (H and E
Stain (x250)

Plate 1I: photomicrograph of a section of liver from ratsttiagere administered 1000
mg/kg methanolic extract d¥itex simplicifolialeaf extract using H and E stain and
magnification of x250.This shows the portal traceaa (black arrows), with mild

sinusoidal lymphocytosis and mild expansion

Plates Il and IV below showed the result ofarchitecture when compared to the group |
kidney histopathological examination of thecontrol showed no pathological changes in
control (Group 1) and test group IV the 1000mg/kg body weight extract
administered 1000mg/kg body weight of theadministered rats.

methanolic extract of the plant. The kidney
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Plate 11l : Photomicrograph of a cross section of kidniegroup | (control) wister rats
administered no extract showing the portal traeaawith no pathological changes (normal).
(H and E Stain (x250)

Plate IV: Photomicrograph of a section of kidney from wistats that were administered
1000 mg/kg of methanol leaf extract\ditex simplicifolia showing no pathological changes
(normal) (H and E Stain (x250)

Discussion bilirubin is used as indices of liver function
The administration of methanol leaf extractsand bile excretion status (Abdurrahmah

of Vitex simplicifolia at 250, 500 and 1000 al, 2007), this study did not record
mg/kg® doses for 21 days orally was appreciable differences in bilirubin levels
observed to significantly increase ALT andbetween the test and the control groups.
ALP (P>0.05) and decrease significantlyThe administrations of methanol extract of
(P>0.05) AST and had no significant changeV/itex simplicifoliato Wistar rats showed no
on the level of Unconjugated billirubin. The significant change in sodium, potassium,
elevation of levels of Alkaline Phosphatasechloride but a significant increase in urea
(ALP) as observed in the present study magnd creatinine levels and decrease in
be an indication of either liver problem orcarbonate levels was recorded. The
bone disease, since the two main sources efevation of serum urea and creatinine
ALP are liver and bone. ALT is a cystosolicobserved in this study may have resulted
enzyme more specific to the liver, so a risdrom kidney damage from exposure to the
only occurs with liver diseases (Amdat extract.

al., 2008). Although high level of serum
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It is an established fact that a wide variety otontain some phytochemicals that could
renal diseases with different permutation oinduce mild damage to the kidney.
glomerular, tubular, interstitial or vascular Conclusion
damage can cause an increase in serum uréhis  study  evaluated hepato-renal
and creatininine concentration (Roet al, toxicological indices following oral
1998). Histopathology result of the kidneyadministration of aqueous leaf extract of
(Plate 1V) with mild distal tubular dame Vitex simplicifoliato experimental animals.
substantiate this observaion. Urea is a by¥he recorded observations suggest that the
product of protein metabolism that isplant is well tolerated up to a dose of
excreted through the urine (Abdulrahmein 5000mg/kg body weight at acute level with
al., 2007). Previous studies(Rabet al, tendency of hepato-renal toxicity as the dose
1998 and Abdulrahmaret al,2006) on and duration increases. Care should be
Vitex donniana a related specie oYitex exercised when using this plant as a
simplicifolia reported similar observations phytoremedy against ailments especially
which indicate that the Vitex family may with respect to the dose and duration of
administration.
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