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Abstract: Exposure to arsenic is a public health concern and many strategies are being employed to counter arsenic 
intoxication. Here, we investigated the effect of methanol leaf extracts of Rauvolfia vomitoria (MRV) on mice exposed to 
sodium arsenite (SA) using micronucleus assay and monitoring the activities of γ-glutamyltransferase (γ-GT), alkaline 
phosphate (ALP), aspartate aminotransferase (AST) and alanine-aminotransferase (ALT) in the plasma. In addition, 
pathological examination of the liver of test and control mice was carried out. Test mice were exposed to 1300, 650 and 
325 mg/kg body weight of MRV for seven consecutive days before injection (i.p.) with 1 mg/kg body weight of SA on the 
seventh day. Negative control mice were given distilled water, while the positive control animals were injected with 1 
mg/kg body weight of SA twenty hours before the experiment was terminated on the eighth day. The SA significantly (p < 
0.05) increased the frequency of micronucleated polychromatic erythrocyte (mPCE) and the activities of γ-GT, ALP, AST 
and ALT when compared to the negative control. Mice treated with SA showed portal inflammation and hepatocyte 
necrosis. Pretreatment with MRV significantly (p < 0.05) reduced the biochemical parameters except ALT that was 
increased in animals treated with SA and 1300 mg/kg body weight MRV. Histopathological changes induced by SA were 
prevented by 650 and 325 mg/kg body weight MRV. This suggests that methanol extract of Rauvolfia vomitoria offers 
some degree of chemo-protection against SA induced clastogenicity and liver damage at lower doses. 

Keywords: Arsenic, medicinal plant, micronucleated polychromatic erythrocytes, γ-glutamyl transferase, alkaline 
phosphatase, alanine amino transferase and aspartate amino transferase. 

INTRODUCTION 

Chronic exposure to arsenic in water, food, air, soil 
and drug is a public health concern. Several diseases 
and health hazards have been associated with 
exposure to the heavy metal especially through water. 
Ischemic heart diseases, diabetes, skin diseases, 
neurogenic problems, teratogenicity, and various 
cancers have all been reported in people living in 
arsenic endemic areas of the world [1-4]. In vivo 
experiments have also given credence to the potential 
cancer causing ability of arsenic compounds [5]. Of all 
the arsenic compounds, arsenite (As III compounds) 
have been reported to have the greatest toxic effects 
[6]. Arsenites are genotoxic and some of the 
mechanisms of arsenite induced carcinogenesis occur 
via gene amplification, blocking of the DNA repair 
process, induction of chromosomal aberration and 
micronuclei formation [7-8]. 

Several intervention strategies have been proposed 
and trials done to prevent or at least alleviate the  
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suffering caused by arsenic intoxication [9]. Safe 
drinking water and consumption of foods rich in 
substances that protect against arsenic toxicity may 
play a pivotal role in solving arsenic related health 
problems [9-11]. The use of medicinal plants and their 
constituents have also been identified as a potential 
means of attenuating the health effects caused by 
chronic arsenic exposure [12-15]. Consequently 
therefore, researches are directed towards identifying 
medicinal herbs with chemopreventive role against 
arsenite toxicity and assessing them for their efficacy.  

Rauvolfia vomitoria is a medicinal plant that is 
widely distributed in the humid tropical secondary and 
low land forests of Africa [16]. It belongs to the family 
Apocynaceae and grows to a height of about 15m. 
Across the coast of West Africa, it is planted as 
ornamental tree, shade provider for plant like cocoa, 
support for vanilla and for live fencing [17]. The plant 
has found wide applications in traditional medicine 
across the world. Traditional medicine practitioners in 
Nigeria and other parts of Africa use different parts of 
the plant in treating fever, general weakness, intestinal 
diseases, liver problems, mental illness, haemorrhoids, 
hypertension, snakebite and cholera [17-22]. 
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Decoctions of the leaves have powerful emetic and 
anti-swelling effect [23]. In addition, its tissue lipid 
lowering-effect, antipyretic, analgesic, haematinic, 
aphrodisiac, purgative, dysenteric, abortive, 
insecticidal, anticonvulsant properties have all been 
documented [17-18, 24]. Extract from the plant have 
also been reported to inhibit the growth of bacterial, 
viral, fungal and parasitic pathogens [25-26]. However 
to date, no information exists in literature about the 
effect of consumption of Rauvolfia vomitoria against 
arsenic intoxication. Therefore, the present study was 
undertaken to investigate the effect of pretreatment of 
mice with methanol extract of Rauvolfia vomitoria on 
the clastogenic and hepatotoxic potential of sodium 
arsenite. 

2. MATERIALS AND METHODS 

2.1. Chemical Reagents 

Sodium arsenite (Na2AsO2) [Mol wt. 129.9, As  
57.6 % (As No. 778 4-46-5)] from Sigma Chemical Co., 
St. Louis, MO was dissolved in distilled water and 
administered at a dose of 1.0 mg/kg body weight. All 
other chemicals used were of analytical grade and 
were also obtained from Sigma chemical Co. Louis Mo. 
USA. Gamma-Glutamyl Transferase (γ-GT), Alkaline 
Phosphatase (ALP), Alanine aminotransferase (ALT) 
and Aspartate amino transfearse (AST) kits were 
obtained from Randox Laboratories Ltd, United 
Kingdom. 

2.2. Plant Extract 

Fresh leaves of Rauvolfia vomitoria were collected 
from the Botanical Garden, University of Ibadan, 
Ibadan. The leaves were identified by Mr. O.S. 
Shasanya and Osiyemi O.A. at the herbarium in the 
Forestry Research Institute of Nigeria (FRIN), Ibadan 
and voucher specimen deposited at the same 
herbarium (Voucher No: FHI108901).	
 The fresh leaves 
were air dried for 8 weeks at room temperature, after 
which they were completely dried in a solar drier at 40 
0C. The dried leaves were then milled in a hammer- 
miller with mesh size 0.27µm. The powder obtained 
was soaked for twenty hours in 70 % methanol. The 
suspension obtained was filtered and concentrated with 
a rotary evaporator and subsequently, evaporated to 
constant weight in an oven at 40 0C. The percentage 
yield was 9.7 %. A dosage of 1300, 650 and 325 mg/kg 
body weight corresponding to 1/ 20th, 1/10th and 1/30th 

of the LD 50 of Rauvolfia vomitoria (Amole et al. 1993) 

was dissolved in distilled water and injected 
intraperitoneally into test animals.	
 

2.3. Experimental Animals 

Twenty-five male wistar albino mice approximately 
8-10 weeks old with average weight of 20 g obtained 
from the Animal House of the University of Lagos 
Teaching Hospital (LUTH), Idi-Araba, Lagos State, 
Nigeria were used for the experiment. They were 
housed five per cage with wood shaven bedding in 
polypropylene cages under standard environmental 
conditions at the Experimental Animal House, 
Department of Chemical and Food Sciences, Bells 
University of Technology, Ota, Ogun State, Nigeria. 
They were fed with mice pellet containing at least 20 % 
protein, 3.5 % fat, 9.0 % fibre, 1.2 % calcium, 0.7 % 
phosphorus, vitamin, mineral per mix, antioxidant, 
antibiotics, carbohydrates etc from God First Feed Mill, 
Bodija, Ibadan, Nigeria and water adlibitum. A period of 
two weeks was allowed for the animals to acclimatize 
before the commencement of the experiment. 

2.4. Experimental Protocol 

The experimental mice were randomly divided into 
five treatment groups of five animals each. 

Mice in group I (negative control) were given 
distilled water and normal diet throughout the 
experiment. Mice in group II were placed on normal 
diet for seven consecutive days and injected 
intraperitoneally with 1.0 mg/kg body weight of sodium 
arsenite (SA) on the seventh day. Mice in groups III, IV 
and V were pretreated with 1300, 650 and 325 mg/kg 
body weight of methanol extract of Rauvolfia vomitoria 
(MRV) respectively for seven consecutive days and on 
the seventh day, injected 1.0 mg/kg bodyweight of SA. 
The mice were sacrificed by cervical dislocation twenty-
four hours after the last treatments were administered. 
The bone marrow from femurs of each animal were 
harvested for micronucleus assay, while blood was 
collected via cardiac puncture and plasma prepared for 
enzyme analysis. The liver of each mouse was also 
collected for pathological examination. 

2.5. Micronucleus Assay 

The micronucleus assay was performed according 
to the method of Schmid [27]. Essentially, the femur of 
each mouse was freed and stripped clean of muscles. 
The iliac end of the femur was carefully shortened until 
a small opening to the marrow became visible. 
Subsequently, 1 ml syringe with Fetal Bovine Serum 



Attenuation of Sodium Arsenite Toxicities by Rauvolfia vomitoria Journal of Cancer Research Updates, 2018, Vol. 7, No. 4      111 

(FBS) was passed through the opening to flush out the 
bone marrow cells. This was thoroughly mixed and 
then transferred into different ependorff tubes. The 
mixture was then centrifuged at 2000 rpm for 5 
minutes. The pellet obtained was re-suspended in FBS 
and centrifuged again at 2000 rpm for 5 minutes. 
Thereafter, 0.5 ml of FBS was added to the pellet in the 
ependorff tubes and mixed thoroughly. The 
homogenous suspension obtained was dropped on a 
pre-cleaned pre-labelled slide and smeared. The slides 
were air dried and fixed in absolute methanol for two 
minutes and further air dried to remove the methanol. 
The dried slides were stained according to the method 
of Adler [28]. Briefly, the slides were placed vertically in 
a coupling jar containing 0.4 % of May-Grunwald stain 
for 3-4 minutes and immediately transferred into 
another coupling jar containing 1:1 May-Grunwald and 
distilled water for another 3-4 minutes. The slides were 
removed and rinsed in distilled water and allowed to 
dry. The dried slides were then stained in 5 % Giemsa 
stain that was initially dissolved in 0.01M phosphate 
buffer pH 6.8. They were thereafter rinsed in distilled 
water, air dried, mounted in DPX (BDH) and covered 
with cover glass smeared with xylene. The stained and 
mounted slides were coded and scored using an 
Olympus XSZ 107 BN microscope for the presence of 
micronucleated polychromatic erythrocytes. 

2.6. Enzyme Assay 

The blood samples collected were transferred into 
pre-labeled heparinized bottles and centrifuged at 
2,000 g for 20 minutes. The clear supernatants 
obtained were decanted and used immediately for the 
determination of plasma liver function enzymes 
activities. 

Gamma-glutamyl transferase (γ-GT) activity was 
assayed in the plasma using reconstituted γ-GT 
reagent kits following the method of Szasz [29]. 
Essentially, 0.5ml of the plasma was mixed with 0.05 
ml of the reconstituted reagent. The absorbance of the 
mixture was read at 405nm four times with a minute 
interval between the readings. The mean changes in 
absorbance per minute were then recorded. 

Alkaline phosphatase (ALP) activity was also 
assayed in the plasma using the reconstituted ALP 
reagent. Essentially, 2.5 ml of the reagent at 25 0C was 
mixed with 0.05 ml of the sample. The mixture was 
then incubated at 25 0C and the absorbance of the 
mixture was read twice at a minute interval at 405 nm. 
The change in absorbance per minute was then 

estimated. The levels of ALT and AST activity in the 
plasma was determined using kits (Randox 
Laboratories Ltd, UK) and following the manufacturer’s 
direction. Briefly, 0.1ml of the sample was mixed with 
5ml of Solution 1(Buffer; Phosphate buffer, L- Alanine 
or L- Aspartate and α-Oxoglutarate) and incubated for 
exactly 30 minutes at 37 0C. Thereafter, 0.5ml of 
Solution 2 (2,4-dinitrophenylhydrazine) was added, 
mixed and allowed to stand for exactly 20 minutes at 
20-25 0C. Subsequently, 5.0 ml of NaOH was added 
and the absorbance of the sample was read against 
the reagent blank at 546 nm after 5 minutes. 

2.7. Histopathology Analysis 
Pathological changes in the liver were examined 

following the method of Germanó et al. [30]. The liver 
sections were fixed in 4 % p- formaldehyde and 
washed in phosphate buffer pH 7.4 at 4 0C for 12 
hours. After dehydration, the tissue was embedded in 
paraffin, cut into 5 µm sections, stained with 
haematoxylin-eosin dye and finally observed under an 
Olympus BX 41 photomicroscope. 

2.8. Statistical Analysis 

Data were expressed as Mean ± SE. One-way 
ANOVA was used to analyze data, while intergroup 
significant difference was determined by the Duncan 
Multiple Range Test. Differences were considered 
significant if p < 0.05. 

3. RESULT 

The effect of MRV on SA-induced micronuclei 
formation is shown in Figure 1. The induction of the 
frequency of micronuclei formation in polychromatic 
erythrocytes was increased significantly (p < 0.05) by 
8.39 fold in the sodium arsenite (SA) treated mice 
when compared to the negative control (Figure 1). The 
SA induced micronuclei formation was however, 
reduced significantly (p < 0.05) 2.42, 3.23, 5.81and 
folds respectively by pretreatment with 325, 650 and 
1300 mg/kg methanol extract of Rauvolfia vomitoria 
(MRV).  

The effect of MRV on SA-induced increase in 
gamma glutamyl transferase (γ-GT) is shown in Figure 
2. The SA administration significantly (p < 0.05) 
increased plasma activity of γ-GT by about 59.53 % in 
the plasma when compared with the negative control. 
However, pretreatment with 325, 650 and 1300 mg/kg 
MRV significantly (p < 0.05) reduced the plasma 
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Figure 1: The protective effect of methanol extract of Rauvolfia vomitoria on the frequency of micronucleated polychromatic 
erythrocytes induced by sodium arsenite in mice. 

*Significantly different ( p < 0.05) from the control group.  

Legend: I= Distilled water; II= Sodium Arsenite (SA); III= 325 mg/kg body weight methanol extract of Rauvolfia vomitoria (MRV) + 
SA; IV = 650 mg/kg body weight RV + SA; V= 1300mg/kg body weight RV+ SA. 

 

 
Figure 2: The protective effect of methanol extract of Rauvolfia vomitoria against the increased activity of gamma glutamyl 
transferase induced by sodium arsenite in mice. Values are presented as means ± SE. 

*Significantly different (p < 0.05) from control group. 

Legend: I= Distilled water; II= Sodium Arsenite (SA); III= 325 mg/kg body weight methanol extract of Rauvolfia vomitoria (MRV) + 
SA; IV = 650 mg/kg body weight RV + SA; V= 1300mg/kg body weight RV+ SA. 
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Figure 3: The protective effect of methanol extract of Rauvolfia vomitoria against the increased activity of alkaline phosphatase 
induced by sodium arsenite in mice. Values are presented as means ± SE. 

*Significantly different (p < 0.05) from control group. 

Legend: I= Distilled water; II= Sodium Arsenite (SA); III= 325 mg/kg body weight methanol extract of Rauvolfia vomitoria (MRV) + 
SA; IV = 650 mg/kg body weight RV + SA; V= 1300mg/kg body weight RV+ SA. 

 

 
Figure 4: The protective effect of methanol extract of Rauvolfia vomitoria against the increased activity of alanine amino 
transferase induced by sodium arsenite in mice. Values are presented as means ± SE. 

* Significantly different (p < 0.05) from control group. 

Legend: I= Distilled water; II= Sodium Arsenite (SA); III = 325 mg/kg body weight methanol extract of Rauvolfia vomitoria (MRV) 
+ SA; IV = 650 mg/kg body weight RV + SA; V= 1300mg/kg body weight RV+ SA. 
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Figure 5: The protective effect of methanol extract of Rauvolfia vomitoria against the increased activity of aspartate amino 
transferase induced by sodium arsenite in mice. Values are presented as means ± SE. 

* Significantly different (p < 0.05) from control group. 

Legend: I= Distilled water; II= Sodium Arsenite (SA); III= 325 mg/kg body weight methanol extract of Rauvolfia vomitoria (MRV) + 
SA; IV = 650 mg/kg body weight RV + SA; V= 1300mg/kg body weight RV+ SA. 

activity of γ-GT to 5.18, 10.43 and 16.72 % 
respectively. 

The effect of MRV on SA-induced increase in 
plasma alkaline phosphatase (ALP) is shown in Figure 
3. The ALP activity was increased significantly (p < 
0.05) to 33.13 % in mice treated with SA when 
compared to the negative control. Conversely, 
pretreatment with 1300, 650 and 325 mg/kg MRV 
before exposure to SA significantly reduced the hike in 
ALP activity to 4.82, 7.23 and 10.82 % respectively. 

The effect of MRV on SA-induced increase in 
alanine amino transferase (ALT) is shown in Figure 4. 
Treatment of mice with SA led to a 70.20 % significant 
increase (p < 0.05) in the activity of ALT when 
compared with the control. This was significantly (p < 
0.05) reduced to 6.58 % and 8.55 % in the mice 
pretreated with 325 mg/kg and 650 mg/kg of MRV 
respectively. However, the 1300 mg/kg dose increased 
the ALT activity by 75.53 % when compared with the 
control. 

The effect of MRV on SA-induced increase in 
plasma aspartate aminotransferase (AST) is shown in 
Figure 5. When compared to the negative control, 

plasma aspartate amino transferase (AST) activity was 
found to be elevated significantly (p < 0.05) to 248 % in 
mice treated with SA. In contrast, pretreatment with 
325, 650 and 1300 mg/kg MRV before exposure to SA 
significantly reduced AST to about 9.34, 10 and 90 %, 
respectively. 

The effect of MRV on SA-induced hepatic injury is 
shown in Figure 6A-E. Unlike the negative control that 
showed normal liver architecture, administration of SA 
led to the disorientation of normal hepatocytes. Severe 
necrosis and portal inflammation were observed in the 
liver of mice given SA. The liver of mice pretreated with 
1300 mg/kg body weight of MRV prior to arsenic 
intoxication showed mild sinusoidal congestion, while 
the lower doses of the extract kept the organ similar to 
that of the control. 

4. DISCUSSION 

Arsenic is a common environmental pollutant and 
toxicant to which millions of people worldwide are 
chronically exposed to through consumption of 
contaminated drinking water. Chronic exposure to 
arsenic has been associated with increased risk of 
several cancers, including lung, bladder, liver, and skin. 
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Figure 6: photomicrographs of liver sections showing histopathological changes in liver after sodium arsenite intoxication and 
prevention by the treatment with methanol extract of Rauvolfia vomitoria (RV) (hematoxylin and eosin X 100). (A) Control mice 
showing normal hepatocytes. (B) Mice treated with SA alone showing portal inflammation (arrow head) and hepatocyte necrosis 
(arrow) (C) Mice pretreated with 1300mg/kg body weight of RV before SA administration showing mild sinusoidal congestion 
(arrow). (D & E) Mice fed 650 and 325mg/kg body weight of RV extract then SA showing normal hepatocyte structure. 

On the other hand, phytochemicals in diet and 
medicinal plants markedly influence or alter the 
adverse effects of arsenic intoxication. In the present 
study, we examined the protective role of methanol 
extract of Rauvolfia vomitoria (MRV) against sodium 
arsenite (SA) induced bone micronuclei formation and 
hepatotoxicity in mice. 

The micronucleus assay is a routine test for the 
evaluation of acute in vivo geneotoxic effect of 
chemicals. It is one of the most sensitive and reliable 
tests for the estimation of clastogenicity or carcinogenic 
potentials of chemicals [31]. The assay was therefore 

employed as a marker of clastogenicity in the present 
study. In concert with studies in our laboratory and that 
of others [32-34], SA significantly increased (p < 0.05) 
the frequency of induction of micronucleated 
polychromatic erythrocytes (mPCES) in bone marrow 
cells when compared with the negative control. This 
observation in SA treated group is an indication of 
clastogenic potential of SA. The exact mechanism of 
the induction of micronuclei by SA is not well 
established. However, SA is bioactivated to its 
methlyated forms, dimethyl arsinic acid DMA (III) and 
monomethyl arsinic acid MMA (III), which have been 
shown to be genotoxic [35-36]. Similarly, free radicals 
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and reactive oxygen species produced during 
metabolic processing of arsenical compounds [37-39] 
may bind to DNA causing DNA single-strand breakage 
and DNA–protein cross-link leading to chromosomal 
breaks [40]. These radicals and metabolites may also 
interfere with spindle fiber formation. Both mechanisms 
are important in the etiology of micronuclei formation by 
environmental toxicant and clastogens [40-42]. 
Conversely, the three doses of MRV used in the 
present study exhibited certain degree of protection 
against SA induced clastogenicity in polychromatic 
erythrocytes as evidenced by the inverse dose 
reduction in the degree of micronucleated PCEs in the 
animals pretreated with the three doses of the extract 
and SA. Infact, the 325 mg/kg body weight dose 
brought down the degree of mPCEs almost to that 
observed in the negative control group under our 
experimental condition. This may not only be 
suggestive of the beneficial influence of MRV on SA 
exposure or intoxication, but its clastogenicity as well 
as carcinogenicity. This observation may be due to the 
anticancer, antioxidant and free radical scavengers 
present in MRV [18, 43-44]. Also, ß-carboline alkaloid, 
alstonine found in the root bark extract of RV has been 
reported to reduce tumor cell growth in mice inoculated 
with YC8 lymphoma cells or Ehrlich ascitic cells [45]. 
Similarly, it was recently shown that extract of 
Rauvolfia vomitoria effectively inhibit cell growth in the 
human prostate cancer cell line, LNCaP, in both cell 
culture and in vivo tumor xenograft experimental 
systems by suppressing growth and cell cycle 
progression [18]. The most highly modified gene 
following treatment with the Rauvolfia vomitoria was 
shown to be GADD153, which is known to be induced 
by genotoxic stress and encodes for proteins with anti-
proliferative activity [46-47].  

Elevation of γ-GT, ALP, AST and ALT in the serum 
has critical effects and generally considered as an 
indicator of organ dysfunction. Cell injury to certain 
organs like liver, kidney and heart leads to their release 
into the blood stream. Enhancement of plasma γ-GT 
activity, a sensitive marker of hepatocyte injury in this 
study may indicate a nonspecific alteration in the 
plasma membrane integrity and permeability by SA. 
Similarly, the elevated γ-GT activity observed in this 
study may result from an increase in the rate of 
synthesis of γ-GT and leakage of the enzyme into the 
blood from the liver. Elevation of γ-GT activity is also 
associated with oxidative stress and genotoxicity [48-
49]. Therefore, the elevation of γ-GT activity in the 
present study may not only be an indication of 

hepatotoxicity, but that of oxidative stress and 
genotoxicity in the animals exposed to SA. However, it 
is interesting to observe that all the three doses of MRV 
significantly (p < 0.05) reduced the SA induced 
elevation of γ-GT activity in the plasma of animal 
pretreated with MRV. Though the three doses of MRV 
afforded protection against SA, pretreatment with the 
325 mg/kg body weight was most effective under our 
experimental condition. Plasma ALP activity were 
observed to follow the same pattern as that of γ-GT. 
Although, we have earlier reported elevation in the 
plasma ALP of mice fed SA [50], reduction in the 
activity of the enzyme in the pretreated animals may be 
due to the ameliorative effect of MRV.  

Alanine aminotansferase (ALT) and aspartate 
aminotansferase (AST) play a crucial role in 
transamination reactions and are used as potential 
biomarkers to indicate hepatoxicty and cellular 
damage. The ALT and AST are cytoplasmic in nature, 
but upon liver injury these enzymes enter into the 
circulatory system due to altered permeability of 
membrane [51-52]. In the present study, treatment with 
SA was found to cause a significant (p < 0.05) increase 
in ALT and AST activities. Our earlier study in rat has 
demonstrated increased activities of ALT and AST in 
the serum after a single dose of SA administration [50]. 
In addition, Sharma et al. [12], Yousef et al. [14] and 
Srinivas et al. [53] have reported a similar increase in 
rats, mice and Labeo rohita fish exposed to SA 
respectively. Although elevated AST and ALT was 
observed after SA induced liver damage, we found that 
plasma AST was decreased in mice fed all the three 
doses of MRV before SA exposure. A similar decrease 
in ALT activities was observed in the animals exposed 
to SA in combination with 650 or 325 mg/kg body 
weight doses of MRV. These results suggest that MRV 
pretreatment protect the liver against the SA-induced 
hepatic injury by decreasing or preventing the leakage 
of γ-GT, ALP, AST and ALT into circulation.  

The result of the liver histopathology complemented 
that observed for the liver function enzyme markers in 
the test and control animals. The necrosis and portal 
inflammation observed in the mice exposed to SA are 
evidences of direct toxicity of SA to hepatic cells. This 
is in agreement with the studies of Mandal et al. [54] 
and Sharma et al. [12] that observed fibrogenesis, 
karyorrhexis, centrilobular necrosis and cytoplasmic 
vacuolization in mice and rats exposed to SA. 
Recently, Das et al. [55] also observed severe necrosis 
and inflammatory reactions around the liver 
centrilobular veins of mice administered SA. The 
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protective role of the lower doses of MRV against SA 
induced hepatotoxicity study was confirmed by the 
result of liver histopathological examination in the 
present study. Pretreatment of mice with 1300 mg/kg 
body weight of the MRV resulted in mild sinusoidal 
congestion in the liver, while the 650 mg/kg and 325 
mg/kg body weight extract of MRV preserved the 
structural integrity of the liver. 

In conclusion our results suggest that pretreatment 
of mice with methanol extract of Rauvolfia vomitoria 
especially at low doses may protect cells from SA 
induced clastogenicity as well as alteration in liver 
function markers and hepatic injury in mice. 
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