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ABSTRACT

The hepatoprotective effect of Ethyl Acetate Extract of Vitex doniana (KAKVD) stem bark on
carbon tetrachloride (CCl4) induced hepatic damage was studied, to evaluate some biochemical
parameters, to determine the in vitre antioxidant effect of the extract on Superoxide Dismutase
(S0D), Catalase (CAT) glutathione peroxidase (GFX) and glutathione-s-transferase (GST) and to
quantify the levels of some phytochemicals present in EAEVD stem bark. A total of twenty four
Rats were used for the study. Animals in groupl served as wvehicle control, Group 2 served as
hepatotoxin (CCL ) treated group, Group 3 served as positive control (Sylimarin) treated group,
Group 4 was administered with 100 (mg kg™' b.wt.) of the extract and group b was administered
with 200 (mg kg™' b.wt.) of the extract After the experimental period of 14 days. The animals were
sacrificed, blood and liver samples were collected and used for the evaluation of the following
biochemical parameters Aspartate amno transferase (AST), Alanine amino transaminase (ALT)
and Alkaline phosphatase (ALP) in serum, as well as thiobarbituric acidreactive substances
(TBARS), lipidhydroperoxides superoxide dismutase (SOD), catalase (CAT) glutathione
peroxdase (GPX) and glutathione-s-transferase (GST) in the liver. Administration of 100 and
200 mg kg™ b.wt. (EAEVD) significantly decreased (p<0.05) AST, ALT, ALP TBARS and lipid
hydroperoxides with a significant increase (p<0.05) in the levels of SOD, CAT, GPX and GST in in
group 4 and 5. Twenty five mg kg™ b.wt. sylimar in was used as standard, The results show that
the oral administration of EAKVD plant prevents the progression of hepatic damage in Cel, treated
wistar albino rats and suggest that the extract could be effective in the management of hiver
problems.

Key words: Vitex doniana, tetrachloromethanem, hepatotoxicity, Ethyl acetate, hepatoprotection

INTRODUCTION

Medicinal plants are greatly used to manage and treat diseased conditions especially in
developing countries. Herbalists worldwide have used plants for the prevention and treatment
of diseases. Because of their effectiveness and low cost, they were being prescribed even

when the biologically active compounds they contain were not known (Bhawna and
Kumar, 2010).
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The liver plays an important functions amongst which are synthetic and secretory functions as
well as metabolism of foreign compounds (Vuda et al.,, 2012). Viral hepatitis, aleoholism and
exposure to toxic substances such as Carbon tetrachloromethane (CCl,) are implicated in the liver
damage which in turns influences the above physiclegical functions. Carbon tetrachloride is a
potent hepatotoxin of environmental origin (Guven et al., 2003). It is a colourless liquid, non
flammable and is denser than air that 1s commonly used for induction of experimental hiver toxiaty.
This toxic chemical causes peroxidative degradation in the adipose tissue, resulting in infiltration
of fats into the hepatocytes. It is metabolized by cytochrome P, enzyme system to yield
trichloromethyl radical (CCly) and trichloromethyl peroxy radieal (CCl,(,) which are involved in the
pathogenesis of liver (Recknagel, 1983; Okuno ef al., 1986).

Reactive Oxygen Species (ROS) are continuously generated during metabolic processes to
regulate a number of physico chemical funections essential to the body (Valko ef al., 2007). They are
potent electrophiles that are involved in nucleophilic substitution with a number of macromolecules
such as nucleic acids, proteins ete.

Vitex dontana is a common medicinal plant in Nigeria. It is commonly known as black plum or
African olive, Dinya in Hausa, Oori-nla inYoruba and Ucha coro in Igho. However, the present
study was designed to investigate hepatoprotective properties of ethyl acetate extracts of its stem
bark in CCl,induced hepatic damage in Wistar albino rats.

MATERIALS AND METHODS
All chemicals and reagents used were purchased from sigma chemical company other reagents
used were of analytical grade.

Collection, identification and extraction of plant material: The stem bark of Vitex doniana
was obtained from the space of botanical garden, Ahmadu Bello University, Zaria, Nigeria in
September, 2012 and authenticated at the Herbarium of the Department of Biological Sciences,
Ahmadu Bello University. Two hundred grams {200 g) of powdered plant materials were soaked
in 1 L of Ethyl acetate at room temperature in a conical flagk for 48 h. The suspension was filtered
using cloth with fine pore and the filtrates were then concentrated in a crucible using a water bath
set at 40°C.

Phytochemical analysis: Quantitative phytochemical analyses of Ethyl acetate extract of
Vitex doniana (KAEVD) stem bark were carried out according to the methods below Tannins
{(Harborne, 1973), saponin and alkaloids {Obadoni and Ochuko, 2002) flavonoids (Boham and
Kocipai, 1994).

Experimental animals: Adult Wistar albino rats weighing between 140-220 g of both sexes were
obtained from the Department of Biological Sciences, Ahmadu Bello University, Zaria, Nigeria.
They were kept at the animal house in Faculty of Pharmaceutical Sciences, Ahmadu Bello
University, Zaria, Nigeria and were allowed free access to commercial grower's mash
{vital feed, Grend cereal PLC, Bukuru, Jos, Plateau Nigeria) and water ad libitum.

Acute toxicity test (LD 50): The acute toxicity test was carried out in accordance with the method

of Lorke (1983). Nine rats were divided into three groups of three rats each in the first phase. They
received 10, 100 and 1000 mg kg ' b.wt. of the extract, respectively. In the second phase they were

36



Am. J. Biochem. Mol. Biol., 4 (1): 35-41, 2014

divided inte three groups of three rats each and received 1600, 2900 and 5000 mg kg b.wt.,
respectively. They were observed on daily basis throughout the study period for any toxicity
associated sign.

Animal grouping and treatment: Twenty four Wistar rats of both sexes were divided into four
groups of six rats each which include:

* (Negative control) fed with regular chow only

* Animals were treated with 1.2 mL kg™ ' b.wt. CCl,only

* Animals were treated with CCI,and 25 mg kg ! b.wt. sylimarin

« Animals were treated with 100 mg kg™ b.wt. of (BEAEVD) stem bark twice daily for 13 days and
1.2 mL kg ! b.wt. of CCI,on the 14th day

*  Animals were treated with 200 mg kg™ b.wt. of (EAEVD) stem bark twice daily for 13 days and
1.2 m: kg ' b.wt of CCI,on the 14th day

Collection of blood sample: After the experimental period of 14 days, the animals were
anaesthetized in a diethyl ether saturated chamber and then dissected to expose the heart. Blood
was obtained via cardiac puncture by means of a 5 mL hypodermic syringe and needle, the blood
was placed in anticcagulant-free sample bottles and allowed to clot and then centrifuged at
3000 g for 10 min using (Uniscope model SM 902B Bench centrifuge, Surgi friend Medicals,
England) each in order to obtain serum. Serum samples were collected for the estimation of AST,

ALT and ALP and kept at -20°C until required.

Collection of liver sample: The liver of each rat was isclated and washed with chilled normal
saline. Approximately 1 g was homogenized in 10 mL of 0.15 M KCI solution in an ice bath using
a tissue homogenizer. The homogenate was centrifuged at 2000 g for 10 min at 4°C. The
supernatant obtained was used for the estimation of SOD, CAT (TBARS), hydroperoxides, GPX and

glutathione-s-transferase GST.,

Determination of biochemical parameters: The activity levels of hepato-specific marker
enzymes viz.,, AST, ALT in serum were estimated by the method of Reitman and Frankel (1957)
and the activity level of ALP in serum was estimated by the method of King and Armstrong (1934)
The level of lipid peroxidation in liver tissue was estimated by measuring the activity of
malondialdehyde and other thiobarbituric acid reactive substances (TBARS) with thiobarbuturic
acid (TBA) according to the method of Niehaus and Samuelsson (1968). The lipid hydroperoxides
in the tissue were estimated by the method of Niehaus and Samuelsson (1968) The liver tissue
levels of enzymatic antioxidants viz., SOD, CAT, GFX, Glutathione-s-transferase (GST) were
estimated by the method of Kakkar ef al (1984), Sinha (1972), Rotruck ef al. (1973) and
Habig et al. (1974).

Statistical analysis: The results were expressed in MeantStandard deviation. Statistical analysis
was carried out by using one way (ANOVA). Duncan multiple comparison test in standard
statistical software package of social science (SPS5).

RESULTS
The results of phytochemical analyses showed that alkaload had  the highest
concentration (0.08+0.005), there was no significant difference (p<0.05) between alkaloid,
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Table 1: Effect of ethyl acetate extract of Vitex doniana stem bark on the activities of AST, ALT and ALP in serum and TBARS,
hydroperoxide, SOD, CAT, GPX and GST in liver

Parameters Group 1 Group 2 Group 3 Group 4 Group 5
Serum AST IU L min ! mg! protein 69.0+0.1500° 108+0.50° 76.1+0.11° 92.7+0.28° 87.8+0.25°
ALTIUL ' min~! mg* protein 23.1+0.15002 67.2+£0.15° 32.3+0.26° 43.4+0.25¢ 39.2+0.25°
ALP KA ynit 411 12.4+0.25002 33.9+0.15° 16.5+0.15° 25.3+0.32¢ 19.3+0.1¢¢
Liver TBARS (mm 100 mg~" tissue 0.53+0. 005* 1.92+0.10% 0.87+0.10° 1.03+£0.20¢ 0.87£0.15°
Hydroperoxide nm 100 mg™* tissue 70.2+£0.10002 120+£0.26% 79.4+0.20° 96.4:0.20 96.1£0.15°
SOD unit mg™* protein 7.89+£0.0100¢ 2.38+0.01# 5.81+0.08° 5.23+0.15¢ 4.46£0.15
CAT unit mg ™ protein 142.1+0.960° 79.6+0.15% 127+0.20% 113+0.68° 120+0.20¢
GPX unit mg ! protein 12.7 £0.100° 6.60+0.01° 10.2+0.1¢¢ 9.77+0.02¢ 9.87+0.02°
GST unit 1 mg™! protein 7.20+0.100° 2.48+0.20% 6.03+0.05¢ 3.79+0.08b 4.89 +0.71°

saponin (0.07£0.002) and flavonoids  {(0.07£0.005) content and also there was
significant. difference (p<0.058) between (0.06+£0.05) and saponin content.

All values are expressed as MeantS.D. of three replicates. Values with different alphabet
superscripts along the row are significantly different at (p<0.05).

Aspartate amino transferase (AST), Alanine amino transaminase (ALT), Alkaline phosphatase
{ALF) Thicbarbituric acid reactive substances (TBARS), Superoxide Dismutase (SOD), catalase
(CAT) glutathione peroxidase (GPX), glutathione-s-transferase (GST).

Table 1 shows that the levels of serum AST ALT and ALF were significantly increased (p<0.05)
to 108+£0.50, 67.240.15 and 33.940.151in CCl, only treated group (Group £ when compared with
group 1 (negative control). However, administration 100 and 200 mg kg™ b.wt. of the extract
showed significant reduction (p<0.05) in the level of AST ALT and ALP to 92.7+0.28, 43.440.25,
25.340.32 1in group 4 and 87.8+0.25, 39.240.25, 19.3£0.10 in group b when compared with
group 2. A significant increase (p<0.05) in the levels of hepatic tissue TBARS and lipid
hydroperoxides 1.9240.10 and 1204+0.26 was recorded in group 2 when compared with group 1
as shown in Table 1. However, administration of the two doses of the extract significantly reduced
(p<0.05) the levels to 1.03+0.20, 96.4+0.20 in group 4 and 0.87£0.15, 96.1+0.15 in group 5 when
compared with group 1. The 200 mg kg™ b.wt. of the extract group 5 had efficacy close to the
standard drug (sylimarin) group 3 as there was no significant difference (p<0.085) in terms of
reducing the levels of TBARS. Also there was no significant difference (p<0.05) between the two
doses with respect to the reduction in the levels of hydroperoxides in group 4 and 5. The activity
levels of liver antioxidant defense enzymes viz., SOD, CAT, GPX and GST significantly decreased
(p=<0.05) in the CCl, treated animals(group 2) to 2.38+0.01, 79.6+0.15, 6.60+0.01 and 2.48+0.20
when compared with group 1 as shown in Table 1. The oral administration of extract at the
concentration of 100 and 200 mg ke b.wt. significantly increased {(p<0.05) the levels to 5.23+0.15,
113+£0.66, 9.77+£0.02 11.3.7920.05 in group 4 and 4.46+0.15, 12020.20, 9.87£0.02 and 4.89+0.71,
in group B when compared with group 1. The Group 4 and 5 were also compared with group 3
(standard contrel) sylimarin treated groups.

DISCUSSION

The present study evaluates the hepatoprotective effect of (KAEVD) stem bark in CCl, induced
hepatootxicity in rats. The activity levels of enzymes in the body fluids is being to serve as a useful
indicator of a disease state. The enzymes AST and ALT catalyze the transamination reaction
involving an amino acid and a keto acid to produce another amino acid and a keto acid
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{(Giboney, 2005). The ALP catalyses phosphorylation and dephoesphorylation of DNA, RNA and
proteins. It is most active at alkaline pH hence named so. The damage to the liver tissue and
changes in cell permeability due to the effect CCL, might result in the leakage of AST, ALT and
ALP into serum which is evidenced by their elevated levels (Madhumitha and Saral, 2009).
Increased activity levels of AST, ALT and ALP in the serum of CCl, treated animals indicates a
mixed hepatocellular damage . The significant decrease in the levels of the ALT, AST and ALP CCl,
and BAEVD treated animals (Group 4 and 5) as shown in Table 1 might be due to decreased
leakage from the liver cells . This suggests that the probable hepatic injury was repaired by the
plant extract. or restoration of the cellular permeability and thus reducing the severity of the toxic
effect of CCl, in the liver tissue.

Excessive free radicals are being generated as a result of CCl, induced hepatotoxicity. Free
radicals are the Reactive Oxygen Species (RCS) and they are known to cause oxidative damage to
a number of molecules in the cell, including membranes-lipids, proteins and nucleic acids. The
increased TBARS and hydroperoxide levels in the liver of CCl, treated animals (group 2) indicate
tissue injury caused due to lipid peroxidation. During hepatotoxicity the oxidative stress marker
enzymes catalase, SOD, GPX and GST are structurally and functionally impaired by free radicals
resulting in liver damage. However, toxicity results from oxidative stress caused when the capacity
of the cell to remove ROS is exceeded by the rate at which they are generated (Christen, 2000). The
decreased activity of SOD in the liver tissue of CCl, treated animals (group 2) could be due to the
oxidative inactivation of the enzymes or feedback inhibition due to excess Reactive oxygen species
generation (Prabha and Annapoorani, 2009) and also the decreased CAT activity in the liver tissue
of CCl4 treated animals group 3 might be due to enhance synthesis of O, since oxygen radical is
a powerful inhibitor of CAT (Popovic ef al, 2008). The perturbations in normal oxidative
mechanism during CCl, administration could be thought to cause the decreased activity levels of
PX in the liver tissue. This agrees with the findings of Bharrhan ef «f (2010) and
Baravalia ef al. (2011). The significant depletion of levels of TBARS and hydroperoxide in the hiver
tissue of the KAKVD treated animals (group 4 and 5) might be due to decreased lipid peroxidation
or enahanced tissue antioxidant defense enzyme activity which indicates that the extract was able
to reduce the free radical generation and restore free radical scavenging mechanism.

The significant increase {(p<0.05) in the activity levels of SOD, CAT, GPX and GST in
{(group 4 and 5) 18 correlated with the increased free radicals scavenging mechanism. Similar
reduction in lipid perexidation could be due to increased antioxidant enzyme activity levels during
plant extract supplementation (Rathee et al., 2009).

The above study revealed that the Ethyl asetate extract of was able to protect CCl,induced
hepatotoxicity in rats, significantly.

CONCLUSION
It can be concluded from the present study that, the ethyl acetate extract of Vitex doniana
(KAKEVD) stem bark could be efficiently used as hepatoprotective agents.

REFERENCES

Baravalia, Y., Y. Vaghasiyva and 3. Chanda, 2011. Hepatoprotective effect of Woodfordia fruticosa
Kurz flowers on diclofenac sodium induced liver toxicity in rats. Asian Pac. J. Trop. Med.,
4:342-3486.

39



Am. J. Biochem. Mol. Biol., 4 (1): 35-41, 2014

Bharrhan, S., K. Chopra and P. Rishi, 2010, Vitamin K supplementation modulates
endotoxin-induced liver damage in a rat model. Am. J. Biomed. Sei., 2: 51-62,

Bhawna, S. and 5.U. Kumar, 2010. Hepatoprotective activity of some indigenous plants. Int. J.
PharmTech Res., 4. 568-572.

Boham, B.A. and A.C. Kocipai, 1994. Flavonoid and condensed Tannins from leaves of
Haivaitani viceinium raticulation and V. calyeinum (Ericaceae). Pac. Sai., 48: 458-463.

Christen, Y., 2000. Oxidative stress and Alzheimer disease. Am. J. Clin. Nutr., 71: 6215-6295.

Giboney, P.T., 2005, Mildly elevated liver transaminase levels in the asymptomatic patient.
Am. Fam. Physician, 71: 1105-1110,

Guven, A., A. Guven and M. Gulmez, 2003. The effect of kefir on the activities of GSH-Px, GST,
CAT, GSH and LPO levels in carbon tetrachloride-induced mice tissues. J. Vet. Med. B,
50: 412-416.

Habig, W.H., M.J. Pabst and W.B. Jakeby, 1974, Glutathione S-transferase. The first enzymatic
step in mercapturic acid formation. J. Biol. Chem., 249: 7130-7139.

Harborne, J.B., 1973, Phytochemical Methods. Chapman and Hall Ltd., London, pp: 49-188,

Kakkar, P., B. Das and P.N. Viswanathan, 1984, A modified spectrophotometric assay of superoxide
dismutase. Indian J. Biechem. Biophys., 21: 130-132.

King, K.J. and A.R. Armstrong, 1934, A convenient method for determining of Serum and hile
phosphatase activity. J. Canad. Med. Assoc., 31: 376-381.

Lorke, D., 1983. A new approach to practical acute toxicity testing. Arch. Toxicol., 54: 275-287,

Madhumitha, G. and A.M. Saral, 2009. Free radical scavenging assay of Thevetfia neriifolic leaf
extracts. Asian J. Chem., 21: 2468-2470,

Niehaus Jr. W.(G. and B. Samuelsson, 1968, Formation of malonaldehyde from phospholipid
arachidonate during microsomal lipid peroxidation. Eur. J. Biochem., 6: 126-130.

Obadomn, B.O. and P.O. Ochuko, 2002, Phytochemical studies and comparative efficacy of the crude
extracts of some haemostatic plants in Edo and Delta States of Nigeria. Global J. Pure Applied
Scei., 8 203-208.

Okuno, H., H. Hazama, T. Murase, Y. Shiozaki and Y. Sameshima, 1983. Drug metabolizing
activity in rats with chronic liver injury induced by carbon tetrachloride: Relationship with the
content of hydroxyproline in the liver. Jpn. J. Pharmacol., 41: 363-371.

Popovie, V., L. Beara, D. Nikolic, L.. Boroveanin, R. Miletic, M. Gvero and V. Pandurevic,
2008, SEEBRENICA (IT-05-88). The Communications Service of the International
Criminal Tribunal for the Former Yugoslavia. http://www.icty.orgfx/cases/popovici/cis/en/cis_
popovie_al_en.pdf

Prabha, D.C. and 8. Annapoorani, 2009, Hepatoprotective effect of Cynodon dactylon on CCI,
induced experimental mice. J. Biol. Sei., 17: 27-34.

Rathee, P., H. Chaudhary, S. Rathee, D. Rathee, V. Kumar and K. Kohli, 2009. Mechanism of
action of flavonoids as anti-inflammatory agents: A review. Inflamm. Allergy-Drug Targets,
8: 229-235.

Recknagel, R.O., 1883, Carbon tetrachloride hepatotoxicity: Status que and future prospects.
Trends Pharmacol. Sei., 4: 129-131.

Reitman, 5. and S. Frankel, 1957. Determination of aspartate and alamine amino transferase
activity in blood serum and tissues. Am. J. Clin. Path., 28: 56-63.

40



Am. J. Biochem. Mol. Biol., 4 (1): 35-41, 2014

Rotruck, J.T., A.L. Pope, H.E. Ganther, A.B. Swanson, D.G. Hafeman and W.G. Hoekstra, 1973,
Selenium: Biochemical role as a Component of glutathione peroxidase. Science, 179: b88-590,

Sinha, A K., 1972, Colorimetric assay of catalase. Anal. Biochem., 47: 389-394.

Valke, M., D. Leibfritz, J. Moncol, M.T.D. Cronin, M. Mazur and J. Telser, 2007. Free radicals and
antioxidants in normal physiclogical functions and human disease. Int. J. Biochem. Cell Bial .,
39: 44-84.

Vuda, M., R. D'Souza, 8. Upadhya, V. Kumar and N. Rao ef al., 2012, Hepatoprotective and
antioxidant activity of aqueous extract of Hybanthus enneaspermus against CCl4-induced liver
injury in rats. Kxp. Toxicol. Pathol., 64: 855-859,

41



	35-41_Page_1
	35-41_Page_2
	35-41_Page_3
	35-41_Page_4
	35-41_Page_5
	35-41_Page_6
	35-41_Page_7
	American Journal of Biochemistry and Molecular Biology.pdf
	Page 1


