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Abstract  22 

The nephrotoxic potential of sub-chronic doses of chloroform extract of Artemisia maciverae  23 

Linn was studied in male Swiss albino rats. The groups were respectively administered  24 

chloroform extract of Artemisia maciverae at 0, 50, 100 and 200 mg/kg b.wt for 60 days and then  25 

monitored till day 90 before sacrifice. Sera samples were analyzed for urea and creatinine. The  26 

kidneys were subjected to histological examination after staining with hematoxyline-eosin. At  27 

the onset of treatment, the extract caused statically significant (p<0.05) elevation in serum urea  28 

and creatinine. The mean (+SD) levels of serum urea at the onset of treatment with 0, 50, 100  29 

and 200 mg/kg of the extract were 29.6+ 1.10, 54.1+4.40, 81.6+8.50 and 132.1+6.10mg/dL  30 

respectively, while that of serum creatinine were 0.5+0.10, 0.8+0.10, 1.2+0.10 and  31 

1.3+0.30mg/dL respectively. The elevations in serum urea levels returned to normal after the  32 

onset of treatment, but that of creatinine persisted. Thirty days after withdrawal of treatment, the  33 

levels of serum urea in the 0, 50 and 100 mg/kg treatment groups were found to be 30.1+2.00,  34 

32.1+ 2.00 and 33.3+1.30mg/dL respectively, while that of serum creatinine were found to be  35 

0.6+0.10, 1.2+0.10 and 1.2+0.10mg/dL respectively. Microscopically, tubular epithelial necrosis  36 

was observed in the treated animals in the early stages, but the renal injuries disappeared at the  37 

later stage. These results suggest that chloroform extract of Artemisia maciverae may be  38 

nephrotoxic at high doses.  39 

Key words: Artemisia maciverae, Nephrotoxicity, Swiss albino rats  40 
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1.0  INTRODUCTION  44 

Artemisia maciverae Linn, a small herbaceous plant belonging to the family Asteraceae is one of  45 

the widely used medicinal plants in the northern part of Nigeria. It is known locally by the Hausa  46 

people of Nigeria as tazargade. The Hausa people of northern Nigeria use this plant traditionally  47 

in treating malaria. Various pharmacological studies have been carried out on this plant products  48 

which showed that the chloroform extract possess anti-malarial activity (Ene et al., 2008).  49 

 50 

In as much as many health problems have been solved using medicinal plants, a number of them  51 

are toxic when not properly prepared or dispensed (Dalsiel, 2007).  As such a scientific approach  52 

needs to be applied towards the use of plant extracts in managing ailments, especially in the  53 

developing countries where the level of literacy is low and the status of health management is  54 

poor, and about 80% of the population patronize herbal drugs. The toxicity potentials of the  55 

extracts of some medicinal plants have been documented. Some of these plants are Pothomorphe  56 

umbellate L. Miq (Barros et al., 2005), Mammea africana Sabine (Antia et al., 2006), Euphorbia 57 

heliscopa (Al-Sultan and Hussein, 2006), Crocus sativus L (Mohajeri et al., 2007), Alstonia 58 

boonei  (Oze et al., 2007), Pongamia pinnata (Baki et al., 2007) and many others. The workers 59 

reported that the ethanolic extract of the root of Pothomorphe umbellate L. Miq was not toxic to 60 

Swiss albino mice and rats (Barros et al., 2005) In their own studies with ethanolic stem bark 61 

extract of Mammea africana, Antia et al., (2006)  reported a slight toxicity in the extract. Al-62 

Sultan and Hussein, (2006) reported moderate toxicity with the ethanolic extract of whole plants 63 

of Euphorbia heliscopia. Mohajeri et al., (2007)  in their own study reported toxicity with high 64 

doses of ethanolic extract of dried stigmas of Crocius sativus, and Oze et al., (2007) noted 65 

toxicity with the ethanol extract of the stem bark of Alstonia boonei while Baki et al (2007), 66 



 

4 

 

reported no toxicity with the petroleum ether extract of the seed of Pongamia pinnata. From 67 

literature, nothing is known of Artemisia maciverae toxicity, hence this study.  68 

The kidney is the primary organ for clearance and excretion of xenobiotics including drugs and  69 

drug products from the body. Damage to the kidney could arise due to the administration of plant  70 

extracts, but there is paucity of scientific information because the incidence of toxicity in local  71 

settings are hardly reported or documented. A study of the toxicity of Artemisia maciverae is  72 

imperative because of its widespread use in northern Nigeria. Moreover, a study of the effect of  73 

the drug extract on the kidney is essential because of the cardinal role the organ plays in plasma  74 

clearance, some detoxification, homeostasis and excretion of xenobiotics. The estimation of the  75 

histological effect on the kidney tissues and the determination of some waste metabolic products  76 

excreted exclusively via the kidneys provide useful information about the health status of the  77 

kidneys. Such metabolites include urea and creatinine (Panda, 1999). Systemic electrolyte and  78 

water balance are regulated via the kidney, thus the plasma electrolyte levels also provide vital  79 

information about the functional state of the kidneys (Nwanjo et al., 2004). The present study 80 

aims at establishing the possible nephrotoxic effect of the chloroform extract of whole plants of 81 

Artemisia maciverae which has been found to possess significant anti-malarial activity in vivo.  82 

 83 

 84 

 85 

 86 

 87 
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2.0 MATERIALS AND METHODS  88 

2.1 Plant Material and Extract Preparation  89 

The plant Artemisia maciverae was collected in Zaria, Kaduna State, Nigeria, and identified by a  90 

Taxonomist at the Herbarium Section of the Department of Biological Sciences, Ahmadu Bello  91 

University, Zaria, Nigeria.  92 

 93 

The whole plants of Artemisia maciverae were dried under the shade for two weeks and ground  94 

into powdered form using laboratory mortar. Extraction of this powdered form of the plant was  95 

carried out by first defating it with petroleum ether for 8 h before extracting with chloroform for  96 

(4 h x 2) using Soxhlet apparatus. The extract containing chloroform was allowed to evaporate to 97 

dryness to prevent its toxic effect. The chloroform extract of A. maciverae was selected from all 98 

the other `extracts for detailed toxicity study. This is because the chloroform extract of this plant 99 

exhibited the highest antimalarial activity compared to the methanol and petroleum ether extracts 100 

of A.maciverae (Ene et al., 2008).  The extract was stored in the refrigerator at -4oC until 101 

required.  102 

  103 

2.2 Animals and Treatments  104 

Ninety six (96) male adult Swiss albino rats of about 12 weeks of age were randomized into four 105 

groups, each containing 24 rats. The rats were allowed to adjust to the laboratory environment 106 

for one week before the commencement of study. Group 1 which served as the normal control 107 

was administered 0.3% Tween 80, while rats in groups 2, 3, and 4 were administered the 108 

chloroform extract of Artemisia maciverae (dissolved in 0.3% Tween 80, ie the vehicle) at the 109 

dose levels of 50 mg/kg, 100 mg/kg and 200 mg/kg body weight (b.wt) respectively for sixty 110 
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days. The doses were selected based on the results of a previous study by Ene et al (2008). At the 111 

end of 60 days, administration of extract was withdrawn and the surviving animals were 112 

monitored for another 30 days before sacrifice. 113 

Through out the experimental period, all animals were observed daily for clinical signs and  114 

symptoms of toxicity. Animals were sacrificed at weeks 0, 1, 2, 4, 8, 10 and 12. At the end of the  115 

study, all surviving animals were sacrificed. The method of decapitation was used to sacrifice the 116 

animals. Blood samples collected were allowed to stand slanted in the laboratory, and the serum 117 

separated by centrifuging at 3,000rpm for 20 mins. The sera samples were stored at -20oC until 118 

required for analysis. were collected for biochemical analysis. Kidneys of both the dead and 119 

sacrificed animals were removed and stored in 10 % formal saline for histopatholgical analysis.  120 

 121 

2.3 Histopathological Studies  122 

The kidneys were embebbed in paraffin wax, sectioned at 5µm and stained with haematoxylin  123 

and eosin (Drury et al., 1993). Detailed microscopic examination was conducted on the kidneys 124 

from both control and treatment groups.  125 

 126 

2.4 Biochemical Analysis  127 

Whole blood samples were collected and allowed to clot. The sera samples collected were stored  128 

at -20oC or analyzed immediately for creatinine and urea based on the principles outlined by  129 

Fabiny and Ertingshausen (1971) and Searcy et al., (1967) respectively, using standard 130 

biochemical reagent kits (Biosystems S. A; Costa Brava 30, Barcelona (Spain), Iso 13485-TUV  131 

Rheinland-Reg: SX 60010383 0001).  132 

hozbek
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2.5 Statistical analysis  133 

Results generated were analyzed using Students‘t’ test and significant differences were separated  134 

using Analysis of Variance (ANOVA).  135 

 136 

3.0 RESULTS  137 

Administration of chloroform extract of whole plant of Artemisia maciverae produced signs of  138 

toxicity like loss of appetite, loss of agility, dizziness and convulsion in the treated groups. These  139 

signs of toxicity were found to increase in severity as the dose increases. Mortality was recorded  140 

in the 50 mg/kg treatment group in week one of treatment. There was also mortality in the  141 

100 mg/kg treatment group in week one and four of treatment. All the animals in the 200 mg/kg  142 

body weight (b. wt) treatment group died within week one of treatment with convulsions as a  143 

major observable sign of toxicity. In the course of this study two animals out of 24 died in the  144 

50 mg/kg b. wt treatment group within one week (5 days), and six animals out of 24 died in the  145 

100 mg/kg b. wt treatment groups within three weeks (21 days). No casualty was recorded in the  146 

control group. Generally, there was a drop in water and food consumption in the animals as the  147 

dose of the extract administered to them increases.  148 

 149 

Serum clinical chemistry showed some consistent changes. Over the twelve (12) weeks treatment  150 

period, there were statistically significant (p<0.05) elevation in the levels of creatinine and urea  151 

in the treated groups compared to the normal control (Figures 1 & 2). There was a statistically  152 

significant difference (P< 0.05) observed when these biochemical parameters in the treated  153 

groups were compared with the normal control. The increase in these biochemical parameters  154 

hozbek
Vurgu
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was more prominent in weeks one and two of treatment. The levels of serum urea at the onset of  155 

treatment with 0, 50, 100 and 200 mg/kg of the extract were 29.6+1.10, 54.1+4.40, 81.6+8.50  156 

and 132.1+6.10mg/dL respectively, while that of serum creatinine were 0.5+0.10, 0.8+0.10,  157 

1.2+0.10 and 1.3+0.30mg/dL respectively. A statistically significant difference (p<0.05) was  158 

observed in the levels of this biochemical parameters in the treated animals compared to the  159 

untreated controls at the onset of treatment. These abnormal elevations in serum urea levels  160 

returned to normal after the onset of treatment while the abnormal elevations in serum creatinine  161 

levels persisted. On day 90( ie week 12), the levels of serum urea in the 0,50 and 100 mg/kg  162 

treatment groups were found to be 30.1+2.00, 32.1+ 2.00 and 33.3+1.30mg/dL respectively,  163 

while that of serum creatinine were found to be 0.6+0.10, 1.2+0.10 and 1.2+0.10mg/dL  164 

respectively. The levels of these biochemical parameters after withdrawal of treatment and day  165 

90 is equally presented in figures 1 and 2. The urea level was found to return to normal while the  166 

elevation in creatinine persisted in the different treatment groups (Figures 1 and 2).  167 

 168 

Gross and histopathological observations indicated congestion/tubular epithelial necrosis in the  169 

kidneys of the animals treated with 50 mg/kg, 100 mg/kg and 200 mg/kg of the extract (Plates 1), 170 

but not in the control, in week one of treatment. However, the lesions disappeared after 30  171 

days of withdrawing treatment in the 50 mg/kg and 100 mg/kg treatment groups.  172 

 173 

The weight of treated animals as compared to the control is presented on Table 1. Loss of weight  174 

in the treated animals especially in the 100 and 200 mg/kg treatment groups as compared to the  175 

control and 50 mg/kg group was observed. The percentage relative weight of the kidneys of the 176 

treated animals were significantly different (p<0.05) from that of the controls at the onset of 177 
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treatment  (Figure 3). The significant increase (p<0.05) in percentage relative weights of the 178 

kidneys of the treated animals at the onset of treatment when compared to the control is clearly 179 

demonstrated (Figure 3).  180 

 181 

4.0 DISCUSSION  182 

The therapeutic importance of the whole plant of Artemisia maciverae in folk medicine had been  183 

documented in our earlier studies (Ene et al., 2008). Notwithstanding, there is paucity of  184 

information regarding the adverse or toxic effect of the plant extract in spite of its use in folk  185 

medicine practice. Current study showed that the chloroform extract of this plant could be  186 

potentially nephrotoxic when the dose is high and the duration of use extended.  187 

 188 

This sub-chronic study revealed that the chloroform extract of Artemisia maciverae was toxic to  189 

the experimental animals during the experimental period particularly at week one (Figures 1 and  190 

2). This toxic effect was observed with all the doses of the extract administered to the animals.  191 

The extract was associated with consistent dose -and duration -dependent increase in serum  192 

urea and creatinine with significant increases (p<0.05) observed in the 50, 100 and 200 mg/kg  193 

treatment groups compared to the untreated controls. The toxic effect of this plant extract was  194 

reversed within 4 weeks of withdrawing treatment (Figures 1 and 2) suggesting that the  195 

nephrotoxic effect of chloroform extract of A. maciverae may not be permanent.  196 

 197 

With respect to serum biochemical parameters, the elevation observed at the onset of treatment  198 

in the levels of creatinine and urea may be attributed to the toxic effect of the plant extract on the  199 



 

10 

 

kidney. The lesion inflicted on this organ by the plant extract might be responsible for the high  200 

values recorded in the above biochemical parameters during the first and second weeks of  201 

treatment (Figures 1 and 2).  202 

 203 

Urea and creatinine are waste products of protein metabolism that need to be excreted by the  204 

kidney. Therefore, marked increase in serum urea and creatinine are indications of functional  205 

damage to the kidneys (Panda 1999). At the onset of treatment, the elevation in the levels of  206 

urea and creatinine of the intoxicated rats, may indicate renal function impairment due to A.  207 

maciverae toxicity. This may be supported by the occurrence of renal lesions at the onset of  208 

treatment (Kelly,1984; Hassieb et al., 1988), as was the case in this experiment (Figures 1 and 2; 209 

Plates 1). Although, urea level can be increased by many other factors such as dehydration, anti-210 

diuretic, drugs, diet etc, creatinine is specific to the kidney since kidney damage is the only 211 

significant factor that increases serum creatinine level  (Cheesbrough 1998; Chan et al., 1984; 212 

Adeyemi et al., 1988). Therefore, the significant increase (p<0.05) in urea and creatinine levels 213 

at higher doses of the extract and when administration was conducted for a longer duration 214 

showed that the kidney was adversely affected by the extract, but the adverse effect was more 215 

prominent when high dose of the extract was given for a long period ( Figures 1 and 2).  216 

 217 

Similar results were reported by AL-Sultan and Hussein (2006). In a toxicity study carried out  218 

with the ethanol extract of Euphhorbia heliscopia in Swiss albino rats, they reported that at the  219 

onset of the experiment, there was a significant increase in the levels of serum creatinine and  220 

urea. Furthermore, they observed lesions in the kidney of the animals in the treatment group  221 

during the study period.  222 
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 223 

These abnormalities observed in the levels of serum creatinine and urea at the onset of the  224 

experiment were brought back to normal towards the end of the experiment when treatment was  225 

withdrawn. This may be explained by the fact that the liver was able to detoxify the extract at  226 

this stage. The detoxified compounds were handled through the excretion process of the kidney.  227 

In the histopatholgical evaluation of the tissues, lesions were observed in the kidney of the  228 

treated groups during the onset of the experiment. These lesions in the kidneys were found to  229 

disappear after the onset of the experiments even before treatments were withdrawn. The  230 

histopathological results at the onset and towards the end of the experiment concur with the  231 

results of the biochemical parameters. The elevation in the biochemical parameters during the  232 

onset of treatment (Figure 1 and 2) concurs with the lesions observed in the kidney during the  233 

onset of treatment (Plates 1). The return to normalcy in the levels of the biochemical  234 

parameters towards the end of the experiment also concurs with the absence of lesions in the  235 

major organs of the animals at that period of the experiment, suggesting cessation of toxic effects  236 

of the plant extract.  237 

 238 

5.0 CONCLUSION  239 

Evaluation of sub-chronic/nephrotoxic effects in rats dosed 50 mg/kg, 100 mg/kg and  240 

200 mg/kg b.wt of Artemisia maciverae showed that the extract is toxic at the onset of treatment, 241 

but toxicity can be reversed by the withdrawal of treatment. It is therefore concluded that the 242 

chloroform extract of Artemisia maciverae may be nephrotoxic especially at higher doses and on 243 

chronic application.  244 
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 301 

(Figure 1: Creatinine levels of rats treated with chloroform extracts of Artemisia maciverae)302 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

0 1 2 4 8 10 12

C
re

at
in

in
e 

(m
g/

dL
)

Period  (Weeks)

Control

50mg/kg

100mg/kg

200mg/kg



 

16 

 

 303 

 304 

 305 

(Figure 2: Urea levels of rats treated with chloroform extracts of Artemisia maciverae)  306 
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(Figure 3: Percentage relavive weights 312 

Artemisia maciverae) 313 
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(Figure 3: Percentage relavive weights of rats’ kidneys treated with chloroform extracttreated with chloroform extract of 
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Table 1: Average Changes in Body weight of rats receiving different intraperitoneal doses of      322 

              chloroform extract of A . maciverae 323 

 324 

S/N Dose (mg/kg) N                                   Weight of rats (g) Percentage weight gain 

(%) 

   Initial Final  

1 50 24 195.21±12.17 202.20±15.30 3.58 

2 100 24 179.03±11.96 187.00±10.50 4.45 

3 200 24 192.16±16.74 186.03±14.88 -3.19 

4 Control 24 169.60±5.45 185.24±6.96 9.22 

  325 

 326 

327 
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 330 

 331 

 332 

 333 

 334 

 335 

 336 

 337 

  338 

 339 

      Normal kidney of rat showing no lesion                              Kidney of rat showing Tubular epithelial 340 

necrosis (N)  341 

      342 

Plate1: Histopathological appearances of the kidney of rats showing tubular epithelial necrosis 343 

(N) compared to normal kidney 344 

 

 

 




