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Abstract

The nephrotoxic potential of sub-chronic doseshvdroform extract ofArtemisia maciverae

Linn was studied in male Swiss albino rats. Thaigsowere respectively administered
chloroform extract oArtemisia maciverae at 0, 50, 100 and 200 mg/kg b.wt for 60 days &ea t
monitored till day 90 before sacrifice. Sera saraplere analyzed for urea and creatinine. The
kidneys were subjected to histological examinaéitiar staining with hematoxyline-eosin. At
the onset of treatment, the extract caused stigtsiginificant (p<0.05) elevation in serum urea
and creatinine. The mean (+SD) levels of serum atélae onset of treatment with 0, 50, 100
and 200 mg/kg of the extract were 29.6+ 1.10, 54,46, 81.6+8.50 and 132.1+6.10mg/dL
respectively, while that of serum creatinine wefe+0.10, 0.8+0.10, 1.2+0.10 and
1.3+0.30mg/dL respectively. The elevations in sewnea levels returned to normal after the
onset of treatment, but that of creatinine perdisidirty days after withdrawal of treatment, the
levels of serum urea in the 0, 50 and 100 mg/katiment groups were found to be 30.1+2.00,
32.1+ 2.00 and 33.3+1.30mg/dL respectively, whik bf serum creatinine were found to be
0.6+0.10, 1.2+0.10 and 1.2+0.10mg/dL respectividigroscopically, tubular epithelial necrosis
was observed in the treated animals in the eaattyest, but the renal injuries disappeared at the
later stage. These results suggest that chloroéottnact ofArtemisia maciverae may be
nephrotoxic at high doses.

Key words:Artemisia maciverae, Nephrotoxicity, Swiss albino rats
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1.0 INTRODUCTION

Artemisia maciverae Linn, a small herbaceous plant belonging to tineilfaAsteraceae is one of
the widely used medicinal plants in the northermrt paNigeria. It is known locally by the Hausa
people of Nigeria as tazargade. The Hausa peoplertiiern Nigeria use this plant traditionally
in treating malaria. Various pharmacological staciave been carried out on this plant products

which showed that the chloroform extract possesisnaalarial activity(Eneet al., 2008).

In as much as many health problems have been sobied medicinal plants, a number of them
are toxic when not properly prepared or dispeiiBadsiel, 2007). As such a scientific approach
needs to be applied towards the use of plant @straegnanaging ailments, especially in the
developing countries where the level of literacloi® and the status of health management is
poor, and about 80% of the population patronizédletrugs. The toxicity potentials of the
extracts of some medicinal plants have been doctedeSome of these plants &athomorphe
umbellate L. Miq (Barroset al., 2005),Mammea africana SabingAntia et al., 2006),Euphorbia
heliscopa (Al-Sultan and Hussein, 2008}y ocus sativus L (Mohajeriet al., 2007),Alstonia
boonei (Ozeet al., 2007),Pongamia pinnata (Baki et al., 2007) and many others. The workers
reported that the ethanolic extract of the rod®athomorphe umbellate L. Mig was not toxic to
Swiss albino mice and raBarroset al., 2005) In their own studies with ethanolic stem bark
extract ofMammea africana, Antiaet al., (2006) reported a slight toxicity in the extract. Al-
Sultan and Hussei(2006) reported moderate toxicity with the ethamektract of whole plants
of Euphorbia heliscopia. Mohajeriet al., (2007) in their own study reported toxicity witlgh
doses of ethanolic extract of dried stigma€uadcius sativus, and Ozeet al., (2007) noted

toxicity with the ethanol extract of the stem baflélstonia boonei while Bakiet al (2007),
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reported no toxicity with the petroleum ether egtraf the seed dPongamia pinnata. From
literature, nothing is known d&rtemisia maciver ae toxicity, hence this study.

The kidney is the primary organ for clearance axaetion of xenobiotics including drugs and
drug products from the body. Damage to the kidreydcarise due to the administration of plant
extracts, but there is paucity of scientific inf@tmon because the incidence of toxicity in local
settings are hardly reported or documented. A stiddlye toxicity ofArtemisia maciverae is
imperative because of its widespread use in nartNegeria. Moreover, a study of the effect of
the drug extract on the kidney is essential becatifee cardinal role the organ plays in plasma
clearance, some detoxification, homeostasis anegan of xenobiotics. The estimation of the
histological effect on the kidney tissues and teednination of some waste metabolic products
excreted exclusively via the kidneys provide useitdrmation about the health status of the
kidneys. Such metabolites include urea and crem{Rianda, 1999). Systemic electrolyte and
water balance are regulated via the kidney, theaplaisma electrolyte levels also provide vital
information about the functional state of the kigm@wanjoet al., 2004). The present study
aims at establishing the possible nephrotoxic efiéthe chloroform extract of whole plants of

Artemisia maciverae which has been found to possess significant ant@rmaéactivityin vivo.
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2.0MATERIALSAND METHODS

2.1 Plant Material and Extract Preparation

The plantArtemisia maciverae was collected in Zaria, Kaduna State, Nigeria, idedtified by a
Taxonomist at the Herbarium Section of the Depantroé Biological Sciences, Ahmadu Bello

University, Zaria, Nigeria.

The whole plants ofrtemisia maciverae were dried under the shade for two weeks and groun
into powdered form using laboratory mortar. Exti@tiof this powdered form of the plant was
carried out by first defating it with petroleum ettor 8 h before extracting with chloroform for

(4 h x 2) using Soxhlet apparatus. The extractainimtg chloroform was allowed to evaporate to
dryness to prevent its toxic effect. The chlorofextract ofA. maciverae was selected from all

the other “extracts for detailed toxicity studyislis because the chloroform extract of this plant
exhibited the highest antimalarial activity comghte the methanol and petroleum ether extracts
of A maciverae(Eneet al., 2008) The extract was stored in the refrigerator &€C-dntil

required.

2.2 Animalsand Treatments

Ninety six (96) male adult Swiss albino rats of atbb2 weeks of age were randomized into four
groups, each containing 24 rats. The rats wergvatldo adjust to the laboratory environment
for one week before the commencement of study. ilowhich served as the normal control
was administered 0.3% Tween 80, while rats in gsdyB, and 4 were administered the
chloroform extract oArtemisia maciverae (dissolved in 0.3% Tween 80, ie the vehicle) at the

dose levels of 50 mg/kg, 100 mg/kg and 200 mg/kdyhwmeight (b.wt) respectively for sixty

5
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days. The doses were selected based on the rekalfsrevious study by Eret al (2008). At the
end of 60 days, administration of extract was widlnh and the surviving animals were
monitored for another 30 days before sacrifice.

Through out the experimental period, all animalsen@bserved daily for clinical signs and
symptoms of toxicity. Animals were sacrificed ateks 0, 1, 2, 4, 8, 10 and 12. At the end of the
study, all surviving animals were sacrificed. Thethod of decapitation was used to sacrifice the
animals. Blood samples collected were allowedaadslanted in the laboratory, and the serum
separated by centrifuging at 3,000rpm for 20 milifte sera samples were stored af€0ntil
required for analysis. were collected for biocheahanalysis. Kidneys of both the dead and

sacrificed animals were removed and stored in 10r#al saline for histopatholgical analysis.

2.3 Histopathological Studies
The kidneys were embebbed in paraffin wax, secti@ibpum and stained with haematoxylin
and eosiriDrury et al., 1993). Detailed microscopic examination was conelicn the kidneys

from both control and treatment groups.

2.4 Biochemical Analysis

Whole blood samples were collected and alloweddb €he sera samples collected were stored
at -20C or analyzed immediately for creatinine and uraseld on the principles outlined by
Fabiny and Ertingshausen (19ahd Searcyt al., (1967) respectively, using standard
biochemical reagent kits (Biosystems S. A; CostavBr30, Barcelona (Spain), Iso 13485-TUV

Rheinland-Reg: SX 60010383 0001).
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2.5 Statistical analysis
Results generated were analyzed using Studergsttaind significant differences were separated

using Analysis of Variance (ANOVA).

3.0RESULTS

Administration of chloroform extract of whole plamitArtemisia maciverae produced signs of
toxicity like loss of appetite, loss of agility,aziness and convulsion in the treated groups. These
signs of toxicity were found to increase in sewesi$ the dose increases. Mortality was recorded
in the 50 mg/kg treatment group in week one ofttnemt. There was also mortality in the

100 mg/kg treatment group in week one and fourestment. All the animals in the 200 mg/kg
body weight (b. wt) treatment group died within Wweme of treatment with convulsions as a
major observable sign of toxicity. In the courseto$ study two animals out of 24 died in the

50 mg/kg b. wt treatment group within one week #ygJ, and six animals out of 24 died in the
100 mg/kg b. wt treatment groups within three wg@dsdays). No casualty was recorded in the
control group. Generally, there was a drop in watet food consumption in the animals as the

dose of the extract administered to them increases.

Serum clinical chemistry showed some consistemi@gbs. Over the twelve (12) weeks treatment
period, there were statistically significant (p<®).@levation in the levels of creatinine and urea
in the treated groups compared to the normal cb(frgures 1 & 2). There was a statistically
significant difference (P< 0.05) observed when ¢h@schemical parameters in the treated

groups were compared with the normal control. Tioegase in these biochemical parameters
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was more prominent in weeks one and two of treatnidre levels of serum urea at the onset of
treatment with 0, 50, 100 and 200 mg/kg of theaxttwere 29.6*.10, 54.14.40, 81.68.50

and 132.16.10mg/dL respectively, while that of serum creatrwere 0.56.10, 0.8©.10,
1.240.10 and 1.38.30mg/dL respectively. A statistically significattference (p<0.05) was
observed in the levels of this biochemical paransatethe treated animals compared to the
untreated controls at the onset of treatment. Thbrermal elevations in serum urea levels
returned to normal after the onset of treatmententhie abnormal elevations in serum creatinine
levels persisted. On day 90( ie week 12), the &g€kerum urea in the 0,50 and 100 mg/kg
treatment groups were found to be 3@1D9, 32.142.00 and 33.3%+30mg/dL respectively,

while that of serum creatinine were found to bet0.60, 1.26.10 and 1.26.10mg/dL
respectively. The levels of these biochemical patans after withdrawal of treatment and day
90 is equally presented in figures 1 and 2. Tha leeel was found to return to normal while the

elevation in creatinine persisted in the differeaatment groups (Figures 1 and 2).

Gross and histopathological observations indicatedestion/tubular epithelial necrosis in the
kidneys of the animals treated with 50 mg/kg, 1@gkg and 200 mg/kg of the extract (Plates 1),
but not in the control, in week one of treatmeriwdver, the lesions disappeared after 30

days of withdrawing treatment in the 50 mg/kg afA@ ing/kg treatment groups.

The weight of treated animals as compared to the&ralas presented on Table 1. Loss of weight
in the treated animals especially in the 100 ar@lr3@/kg treatment groups as compared to the
control and 50 mg/kg group was observed. The peagerrelative weight of the kidneys of the

treated animals were significantly different (p<8).@rom that of the controls at the onset of

8
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treatment (Figure 3). The significant increased(p8) in percentage relative weights of the
kidneys of the treated animals at the onset ofrtreat when compared to the control is clearly

demonstrated (Figure 3).

4.0 DISCUSSION

The therapeutic importance of the whole planAdémisia maciverae in folk medicine had been
documented in our earlier studies (Ehal., 2008). Notwithstanding, there is paucity of
information regarding the adverse or toxic effefdhe plant extract in spite of its use in folk
medicine practice. Current study showed that theroform extract of this plant could be

potentially nephrotoxic when the dose is high dmduration of use extended.

This sub-chronic study revealed that the chlorofextract ofArtemisia maciverae was toxic to
the experimental animals during the experimentabgdeparticularly at week one (Figures 1 and
2). This toxic effect was observed with all the esf the extract administered to the animals.
The extract was associated with consistent doskdaration -dependent increase in serum
urea and creatinine with significant increases (pSPobserved in the 50, 100 and 200 mg/kg
treatment groups compared to the untreated confrhkstoxic effect of this plant extract was
reversed within 4 weeks of withdrawing treatmeng@es 1 and 2) suggesting that the

nephrotoxic effect of chloroform extract Af maciverae may not be permanent.

With respect to serum biochemical parameters, ltheagon observed at the onset of treatment

in the levels of creatinine and urea may be attetuo the toxic effect of the plant extract on the
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kidney. The lesion inflicted on this organ by tHam extract might be responsible for the high
values recorded in the above biochemical paramdtersg the first and second weeks of

treatment (Figures 1 and 2).

Urea and creatinine are waste products of prote@tabolism that need to be excreted by the
kidney. Therefore, marked increase in serum urelecegmatinine are indications of functional
damage to the kidneys (Panda 1999). At the onge¢atiment, the elevation in the levels of
urea and creatinine of the intoxicated rats, mdycate renal function impairment dueAo
maciverae toxicity. This may be supported by the occurreniceenal lesions at the onset of
treatmentKelly,1984; Hassielet al., 1988), as was the case in this experiment (Figus 2;
Plates 1). Although, urea level can be increasech@yy other factors such as dehydration, anti-
diuretic, drugs, diet etc, creatinine is specificite kidney since kidney damage is the only
significant factor that increases serum creatifenel (Cheesbrough 1998; Chahal., 1984;
Adeyemiet al., 1988). Therefore, the significant increase (p<0if%jrea and creatinine levels
at higher doses of the extract and when administratas conducted for a longer duration
showed that the kidney was adversely affected bye#tract, but the adverse effect was more

prominent when high dose of the extract was giwgraflong period ( Figures 1 and 2).

Similar results were reported by AL-Sultan and Hus$2006). In a toxicity study carried out
with the ethanol extract duphhorbia heliscopia in Swiss albino rats, they reported that at the
onset of the experiment, there was a significacrieiase in the levels of serum creatinine and
urea. Furthermore, they observed lesions in theekicbf the animals in the treatment group

during the study period.
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These abnormalities observed in the levels of sem@atinine and urea at the onset of the
experiment were brought back to normal towardsetigkof the experiment when treatment was
withdrawn. This may be explained by the fact thatliver was able to detoxify the extract at
this stage. The detoxified compounds were handilexligh the excretion process of the kidney.
In the histopatholgical evaluation of the tissuesions were observed in the kidney of the
treated groups during the onset of the experiniédrgse lesions in the kidneys were found to
disappear after the onset of the experiments egtrdtreatments were withdrawn. The
histopathological results at the onset and towtrd®nd of the experiment concur with the
results of the biochemical parameters. The elenatidhe biochemical parameters during the
onset of treatment (Figure 1 and 2) concurs wighléisions observed in the kidney during the
onset of treatment (Plates 1). The return to nacynial the levels of the biochemical

parameters towards the end of the experiment alsoucs with the absence of lesions in the
major organs of the animals at that period of tigeeiment, suggesting cessation of toxic effects

of the plant extract.

5.0 CONCLUSION

Evaluation of sub-chronic/nephrotoxic effects itsrdosed 50 mg/kg, 100 mg/kg and

200 mg/kg b.wt ofArtemisia maciverae showed that the extract is toxic at the onsetaztment,
but toxicity can be reversed by the withdrawalretment. It is therefore concluded that the
chloroform extract oArtemisia maciverae may be nephrotoxic especially at higher dosesoand

chronic application.
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Table 1: Average Changes in Body weight of ratgikeeg different intraperitoneal doses of

chloroform extract & . maciverae

Dose (mg/kg)

50

100

200

Control

N

24

24

24

24

Initial

195.21+12.17

179.03+£11.96

192.16+16.74

169.60+5.45

18

Weight of rats (g)

Final

202.20+15.30

187.00+10.50

186.03+14.88

185.24+6.96

Percentage weight gain

(%)

3.58

4.45

-3.19

9.22
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330
331
332
333
334
335
336
337
338
339

340 Normal kidney of rat showing no lesion Kidney of rat showing Tubular epithelial
341 necrosis (N)

342

343  Platel: Histopathological appearances of the kidiegts showing tubular epithelial necrosis

344  (N) compared to normal kidney
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