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Abstract 


Senna siamea is a plant used in the tradomedicinal practice for the treatment of malaria. Despite its efficacy, there is no scientific information concerning the safety of the plant extract on the liver hence, the study evaluated the effect of the methanol extract on liver function enzymes in wistar albino rats. Thirty two rats weighing between 180-210g were randomly grouped into four of 8 rats each. Group 1(control group) received normal saline, while groups 2, 3 and 4 received orally 100, 200 and 400mg/kg/body weight of the extract. Two animals were sacrificed on weeks 1, 2, 3 and 4 respectively and both blood and organ samples were collected. Results showed 4.4% percentage yield of MESS which contains a range of phytochemicals. The liver marker enzymes AST and ALP showed no significant changes in their serum activity while ALT activity increased significantly (p<0.05) during the 3rd and 4th weeks. Bilirubin concentration also increased significantly (p<0.05) during the 3rd and 4th week of administration of the extract to the 4th group. This investigation suggests that prolonged ingestion of high concentration of methanol extract of S. siamea (MESS) could be toxic to hepatocytes. This was further revealed by the histological examination result showing degenerative changes when compared to the control.
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Introduction

The use of medicinal plant is presently on the increase due to its availability, affordability, accessibility, and promising efficacy comparable to the often high cost and adverse effects associated with standard synthetic drugs [1]. However, people are often unaware of important similarities and differences between medicinal herbs and approved medications. Some mistakenly think of herbs as natural alternatives to chemicals, failing to recognize that herbs are composed of bioactive chemicals some of which may be toxic [2]. Toxicity studies on medicinal plants or extracts usually determine the level of safety particularly during the development of drugs [3].

Senna siamea also called Cassia siamea is an angiosperm native of Southeast Asia and widely distributed in Africa, Latin America and in Oceania. The leaves, stems, roots, flowers and seeds of S. siamea regardless the subspecies, have been used for the treatment of several ailments including malaria [4]. According to the ethnic differences of populations from localities, the plant is used alone or in combination with other plants or with natural substances for the preparation especially in decoction [5,6]. The leaves are the most used part of the plant especially by African and Asian populations in preparation of the herbal remedies (REF). In Nigeria, the dried leaves are mixed with lemon leaves (Cymbopogon citratus), pawpaw leaves (Carica papaya), and the lime leaves (Citrus lemonum) and are boiled within an hour. The "tea" of the mixture is drunk against malaria [7]. One therefore expects bioactive compounds obtained from such plants to have low animal and human toxicity on organs such as the liver.

It is the most common site of damage in laboratory animals administered with drugs and other chemicals [8]. Although chemicals are delivered to the liver for metabolism and excretion, this can frequently lead to liver injury [9], when performing its functions of biotransformation of xenobiotics, endogenous compounds, including hormones carbohydrate metabolism and storage synthesis of blood proteins (albumin, lipoproteins) urea formation, fat metabolism and bile formation [8]. Hence, the aim of this study is to evaluate the effect of the methanol extract of the leaf of Senna siamea on liver function indices in wistar rat.

Methods

Plant collection and identification

The leaves of Senna siamea was collected from Idah, Idah Local Government Area of Kogi state and identified in the Herbarium of the Department of Plant Science and Biotechnology, University of Nigeria, Nsukka, Enugu State. The plant leaves were then air dried and pulverized. 


Preparation of plant material

A quantity (500g) of the powdered leaves of Senna siamea was extracted by maceration in 1.8L of 98% methanol for 48hr. This was filtered with mesh, followed by Whatman no 1 filter paper and the filtrate concentrated using rotary evaporator at 40 °C. The Percentage yield of the methanol extract of S. siamea was calculated.

Preparation of the animal samples and experimental design: Thirty two adult wistar albino rats (180-210g) were obtained from the Animal house of the Department of Zoology and Environmental Biology, University of Nigeria, Nsukka. They were fed in the animal house with commercial rat chow (Top feed grower's mash).

The animals were divided into four groups of eight rats each. They received the methanol extract orally once every 24hr, for the period of twenty nine days as follows:

Group 1 =Received normal saline (control)

Group 2 = Fed 100mg/kg b.w of methanol extract of S. siamea (MESS)

Group 3 = Fed 200mg/kg b.w of methanol extract of S. siamea (MESS)

Group 4 = Fed 400mg/kg b.w of methanol extract of S. siamea

The extract was administered orally. Two rats from each group were taken and sacrificed on the 1, 2, 3 and 4 weeks respectively for the biochemical tests. Also, on the 4 week, the liver and kidney were collected for histopathological studies.

Sample collection

The blood sample was collected through cardiac puncture. The blood sample was kept at room temperature for 30min thereafter; it was centrifuged at 3000rpm for ten minutes using a table centrifuge, to enable a complete separation of the serum from the clotted blood. The clear serum supernatant was then carefully vaspirated with syringe and needle and stored in a clean sample bottle for the clinical chemistry determinations.

Assay of alanine aminotransferase (ALT) activity: Alanine aminotransferase activity was determined by the [10] colorimetric method for in vitro determination.

Assay of serum alkaline phosphatase (ALP) activity:
Serum alkaline phosphatase activity was determined using Phenolphthalein monophosphate method of [11].

Assay of aspartate aminotransferase (AST) activity:
Aspartate aminotransferase (AST) activity was determined according to Park et al. [12]. The concentration of conjugated and unconjugated bilirubin was determined using the method of Caio et al. [13]. The histopathological examination of the tissues of the liver and kidney of Wistar rats was done using the method of Drury et al. [14].

Statistical Analysis

The data obtained were analyzed using IBM Statistical Package for Service Solutions (SPSS) version 16.0 and the results expressed as mean±standard deviation of mean. Significant differences of the result were established by one-way ANOVA and the acceptance level of significance was p<0.05 for all the results.

Results


A percentage yield of 4.4% was recorded for the methanol extract from Senna siamea. The effects of methanol leaf extract of Senna siamea on the activities of liver function enzymes (AST, ALT, ALP) in rats administered with 100, 200 and 400mg/kg body weight of the extract are shown in Figure 1-3 respectively. Similarly, Figure 4 shows the total bilirubin concentrations of the rat. Plate 1 shows the histopathologic picture of the liver in group 1 (control) showing the normal liver architecture with intact hepatocytes, sinosoids and kuffer cells. 
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Figure 1:   Showing the effect of methanol extract of Senna siamea leaf on Aspartate aminotransferase activity.
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Figure 2:   Showing the effect of methanol extract of Senna siamea leaves on Alkaline phosphatase activity.
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Figure 3:    Showing the effect of methanol extract of Senna siamea leaf on Total Bilirubin concentration in Wistar rats.
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Figure 4:    



In plate 2 (Group 2), steatosis was observed. Also, Plate 2 and 3 showed necrotic regions in the liver cells of group 2 and
3	respectively. Plate 3 showed proliferation and hyperplasia of the bile ducts around the central vein in wistar rats. Periportal inflammation and congestion was also observed in group 4 of plate
4	when compared to the control.



Discussion

There was no significant (p>0.05) difference observed in the activities of liver marker enzymes AST and ALP as shown in the figures. But, a significant (p<0.05) difference was observed in the ALT activities in weeks 3 and 4. ALT is used to identify liver damage arising from liver cell inflammation or necrosis [15]. It is more 
specific to liver and thus a better parameter for detecting liver injury since AST is also associated with diseases in other organ such as heart and muscle [16]. Increased activity of ALT may be as a result of inflammatory condition of the liver, scarring, death of liver tissue. In plate 2 (Group 2), steatosis was observed. This is a type of liver injury that may manifest as a result of triacylglycerol accumulation [17] leading to small droplet (microvascular) of fats. Necrosis is a form of cell injury which results in the premature death of cells in living tissue by autolysis [18]. It is caused by factors external to the cell or tissue, such as infection, toxins, or trauma which result in the unregulated digestion of cell components [19]. Necrosis of hepatocytes observed in the wistar rat was in accord with Mohammed et al. [20] who reported that barakol caused dose dependent degeneration and necrosis of hepatocytes in rat. Periportal inflammation and congestion which was also observed in group 4 of plate 4 when compared to the control could lead to liver dysfunction due to venous congestion as noted by Cosmas and Giallourakis, [21].



Conclusion


Senna siamea is efficacious and tolerated in short term treatment of malaria, but caution should be taken when using the extract for long term therapy, it has observed prolonged administration of the extract for up to 28 days may cause damage to the liver.
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