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Abstract

The indiscriminate usage of different part€Gaksia occidentalis in the management and/or treatment of several
diseases has lead to several researches aboutatiitts gafety, efficacy and probable mode of actidhis
research investigates the effects of aqueous-meltheaves extract o€assia occidentalis on liver function
indices (ALT, AST, ALP, Total protein, Albumin, Bilbin and Globulin) in carbon tetrachloride inddce
hepatotoxicity. A total of twenty five rats dividéato five groups of five rats each were used. @rbeerved as
normal control, Group II-V were induced with hegatacity using CCJ (120mg/kg bodyweight). Group Il
served as test control, group Il and IV were adstémed with the extract at a dose of 50mg/kg ab@inig/kg
while group V were acdministered with standard dfL@mg/kg of livolin), per day for two weeks. Theimals
were euthanized after 24 hours of last extract aghtnation and liver function indices (ALT, AST, A, total
protein, Albumin, Bilirubin and Globulin) were agsal A significant increase (p<0.05) in ALT, AST, RL
Total protein and Globulin was observed in testi@dmroup compared to normal control. Administoatiof the
extract lead to a significant decrease (p<0.0%3)Lir, AST, ALP, total protein and Globulin in a dodependent
manner compared to test control group. The obsehemhtocurative effect of the plant may be dueht t
presence of phytochemicals.
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1. Introduction

Liver is the largest organ of the human body weighapproximately 1.5kg, and is located in the upper
right corner of the abdomen on top of the stomaigint kidney and intestines and beneath the digphralhe
liver performs more than 500 vital metabolic funos (Naruseet al., 2007). It is involved in the synthesis of
products like glucose derived from glycogenesiaspla proteins, clotting factors and urea that elemased into
the blood stream. It regulates blood levels of amacids. Liver parenchyma serves as a storage dogan
several products like glycogen, fat and fat solulitamins. It is also involved in the production asubstance
called bile that is excreted to the intestinal t@aukkoneret al., 2006).

Hepatotoxicity refers to liver dysfunction or livéamage that is associated with an overload ofsdong
xenobiotics. The substance that cause liver injny referred to as hepatotoxins or hepatotoxicarite
hepatotoxic response elicited by a chemicahtigdepends on the concentration of thec&mti which
may be either parent compound or toxic mdithodifferential expression of enzymes anshaentration
gradient of cofactors in blood across the agifNavarro and Senior 2006). Hepatotoxic respnegpressed
in the form of characteristic patterns of cytolditjain specific zones of the acinus (Kedderis, 8R9
Hepatotoxicity related symptoms may include a jacmdippearance causing yellowing of the skin, eyeb
mucous membranes due to high level of bilirubirthe extracellular fluid, pruritus, severe abdomipaln,
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nausea or vomiting, weakness, severe fatigue, rmomtis bleeding, skin rashes, generalized itchinglling of
the feet and/or legs, abnormal and rapid weight gaa short period of time, dark urine and ligbtored stool
(Bleibel et al., 2007).

Cassia occidentalis, which is commonly called ‘Rai Dorai’ in Hausa,Kiéli ogbara’ in Igbo, ‘Abo rere
in Yoruba and ‘Coffee senna’ in English. It is s&i belong to the familyLeguminosae, sub family
Caesalpinoidae, and botanically classified as ba@lassia occidentalis and Senna occidentalis (Vijayalakshmi,
2013). Extract of several parts of this plant hasrbwidely reported for its pharmacological adigt which
ranges from antibacterial, anti-histamine releasgiplatelet aggregation, hepato-curative actisjtimemory
protection and neuroprotection (Jadtial., 1999 and Sadiquet al., 1987). The plant is widely used by the local
people of Hausa-Fulani tribe in northern Nigeria foe prevention and treatment of various diseashs
research therefore assess the potency of leavescerf Cassia occidentalis on carbon tetrachloride induced
hepatotoxic rat model.

2. Materialsand M ethods

2.1. Study Animals

Albino rats (both male and female) weighing 100-4.5@re obtained from Department of Biological Scies)
Bayero University Kano. Animals were housed in aglaages at an ambient temperature and relativediym
The animals had free access to standard palletjmmder feed and drinking water. All authors hereleglare
that Principle of laboratory animal care and ethigadelines for investigation of experimental pairconscious
animals were observed during experimentation (NI#86 and Zimmermann, 1983).

2.2. Plant Material

The leaves ofassia occidentalis were collected at Sabon Gari Fagge LGA of KanoeSaaid authenticated at
the Herbarium unit of the Department of Biologi&aiences, Faculty of Sciences, Bayero Universitgydavith
the accession number of BUKHAN 0306. The collegikzaht samples were rinsed in clean water and addat
room temperature with all foreign matter removeke Tried samples were pulverized into powder usiogar
and pestle, the powder obtained was used to préparextracts. Extraction was performed by soakid@g of
the powder in two Liters of distilled water for tviays. It was filtered using three layers of cheadeth before
using Whitman no1 filter paper to obtain a cledoriefree extract. The filtrate was then evapordatedryness
in water bath at £T. The solvent free extract was dissolve in dtivater and administered to rats.

The volume to be administered to animals was caledlusing the method Alhassarl., (2017)

Volume to be administered (ml) = weight of rag)Y« Dose (ma/kq)

Concentration of the extract (mg/m

N

2.3. Experimental Protocol

2.3.1. Induction of liver damage

The CC} was mixed with olive oil, in 1:1, ratio the valoé CCl,administered was determined by the weight of
the rabbit according to the following relationship

Volume to be administered (ml) = weight of ragjk Dose (ma/kg)

Concentration of the extract (mg/m

N
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2.3.2. Medicinal properties of the extract

Fifteen (25) rats were placed into five (5) groopshree (3) rats each, group I, I, IV and V wdanduced with
liver damage using Cghat a dose of 120mg/kg bodyweight (BW) intramusdylaccording to Alhassan (2009)
Group |: Normal control

Group II: Test control. Liver damage induced withextract.

Group llI: Liver damage induced, administered vilmg/kg of the extract

Group IV: Liver damage induced, administered wiildhg/kg of the extract

Group V: Liver damage induced, administered witimtitkg of standard drug. (Livolin)

The rats in all groups were sacrificed 24hoursrafteo weeks of administration and sera obtained for
biochemical analysis. Aspartate aminotransferas8T{Aand Alanine Aminotransferases Assay (ALT) were
assayed using Reitman and Frankel (1957) methokkliAe Phosphatase (ALP) activity assayed using the
method developed by Roy (1970), Bilirubin by methoid Malloy and Evolyn (1939), Total protein was
determined by Biuret method of Tietz (1995).

2.3.3. Satistical Analysis

Results were expressed as mean + standard ernoeaf and analyzed using ANOVA, with p value <0.05
considered significant followed by Tuksypost hoc test. A component of GraphPad Instaf@v8ce version
3.05 by GraphPadInc was used to analyze the datpf®ad, 2000).

3. Result

Table 1 present liver function indices (AST, ALTLR, TP, ALB, D.BIL, T.BIL, D. BIL and Globulin) of
hepatoxic rats administered with varying dosagthefextract. A significant (p<0.05) increase ingdrameters
with the exception of Albumin which is lower in CChdministered group compared to normal control.
Administration of the extract lead to a significdall in all parameters in a dose dependent pat&milar to
what was observed in standard drug administeregpgro

Table 1. Liver function indices of rats administered with aqueous methanol leaves extract of Cassia
occidentalisfor two weeks

Groups AST ALT ALP T.Protein | T.BIL D.BIL Albumin | Globulin
(un) (Ul (IU/L) (g/dl) (mg/dl) | (mg/dl) (g/dl) (g/dl)

Group | 15.40 24.20 3.78 5.19 1.79 0.55 2.48 2.72
+ + + + + + + +

117 1.49 0.20° 0.04 0.07 0.02 0.0 0.04

Group |I 39.00 45.80 8.93 6.57 3.66 2.07 0.93 5.64
+ + + + + + + +

1.23Pcd | 183 | 0.28%cd 0.16 0.073P¢d| 0.082Pcd | 0.022Pcd | 0.16%Pcd

a,b,c,d

Group I 26.20 34.00 5.48 5.68 2.92 1.15 1.19 4.79
+ + + + + + + +

1.49 1.58 0.22 0.15 0.02 0.02 0.08 0.19

Group IV| 18.60 27.60 4.00 5.22 2.04 0.69 2.03 3.18
+ + + + + + + +

1.29 218 0.1% 0.09 0.0 0.0 0.0 0.1

Group V 30.00 | 38.80 4.91 5.68 2.52 1.47 1.45 4.24
+ + + + + + + +

2.45 1.43 0.1¢ 0.16 0.17 0.0¢' 0.05' 0.23

Values are presented as mean+S.E, n=5. Valuesthdéttsame supercripts along a column are significant

different compared to each other (p<0.05)
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4. Discussion

The observed increase in serum levels of Aspaaat@otransferase (AST), Alanine aminotransferaseT(jA
Alkaline phosphatase (ALP), Total bilirubin and edit bilirubin with concomitant decrease in totabtgin,
albumin and globulin between normal and hepatotoatis 24hours after intramuscular injection of 1gtkg of
CCl, confirm successful inducement of hepatotoxicity thg CCl. AST and ALT are non-plasma specific
enzymes involved in transamination of aspartic sid alanine respectively, the enzymes were repdde
reach higher than normal levels in the blood whesre is necrosis of the parenchymal cells of therlas in
viral or toxic hepatitis (Price and Stevens, 200R8)P is also a non-plasma specific enzyme involuedhe
hydrolysis of a variety of phosphate esters atle&ePH. It is also reported to reach higher tharmmal level in
the blood in events of impaired liver function. Bhthey are used as serum markers of hepatic darhhgse
observations tally with the findings of Obi and Bn€2003) and Alhassaat al. (2009). Although certain factors
such as haemolysis of red blood cells, preseneetdfators and inhibitors and presence of pyridexwitamin
B6), may influence the levels of AST in the serumce the concentration of AST in erythrocyte is gbly
tenfold than normal serum level according to Pand Stevens (2003).

Administration of aqueous-methanol leave extracCa$sia occidentalis to CCl, induced hepatotoxicity rats
resulted in significant fall in levels of hepatiarker enzymes (AST, ALT and ALP), Total bilirubindadirect
bilirubin in a dose dependent pattern, with a digant rise in albumin. This finding is in suppaoftthe research
of Jafriet al (1999) who reported that Aqueous-ethanolic ext(&6fb, v/v) of leaves o€assia occidentalis
possess a hepatoprotective effect on liver of mdti¢ged by acetaminophen and ethyl alcohol. Alhassah
(2017) also reported that agueous root extract gzssdoth hepatocurative and nephrocurative ahitlity
acetaminophen induced hepato-renal toxicity.

The observed hepatocurative potential of the phaay not be unconnected with its phytochemical aunte
phytochemicals possess antioxidant properties wtiehd counteract the toxic effect of G®ly binding to the
trichloro methyl-free radical, preventing its cosal binding to microsomal lipid and protein and rétey
preventing lipid peroxidation which is thought te the cause of liver damage by ¢@QWuhammadet al.,
2015).

5. Conclusion

The study demonstrates that agueous-methanol leatract of Cassia occidentalis possess hepatocurative
ability against CClinduced hepatotoxicity.
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