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Evaluation of the antioxidant and hepatoprotecive activities of
Manilkara obovata seed extract in murine models
1

Sunday N. Okafor, 2Tochukwu J. Okonkwoand3Theophine C. Okoye

1

2

Department of Pharmaceutical and Medicinal Chemistry,University of Nigeria, Nsukka, Nigeria.
Department of Pharmaceutical and Medicinal Chemistry,University of Port-Harcourt, River State Nigeria.
3
Department of Pharmacology and Toxicology,University of Nigeria, Nsukka, Nigeria.

Abstract: Several medicinal plants are currently used to detoxify the liver and to protect the hepatocytes from
effects of poison including drugs and chemicals. Certain drugs and chemicals have contributed to the
degeneration and inflammatory diseases of the liver. Manikara obvata seeds are among the vast of natural
remedies for liver degeneration. Therefore, the present study evaluated the antioxidant and hepatoprotective
activities of methanolic and petrolueum ether extracts of Manikara obovata seed against carbon tetrachloride
(CCl4)-induced hepatic damage in rats. Thesubstantially elevated serum enzymatic levels of serum aspartate
aminotransferase (AST), serum alanine aminotransferase (ALT), serum alkaline phosphatase (ALP) and acid
phosphatase (ACP) were restored towards normalization by the extracts when compared with the CCl 4intoxicated control rats. The extracts also protected against CCl4 induced lipid peroxidation. The acute toxicity,
LD50, was also determined to be greater than 5000mg/kg. The results showed that the extracts from the seed of
Manikara obovata posses significant antioxidant and hepatoprotective activities.
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I.

Introduction

Plants produce a variety of chemical substances and some have therapeutic values. Most of the useful
medicinal plants are yet to be authenticated or known. Research in traditionally used medicinal plants has
lunched many saved therapeutic plants product but more are needed due to variable disease factors.
Oxidative stress is a threat to the integrity of essential biomolecules such as DNA, RNA, enzymes,
proteins andphospholipids responsible for membrane integrity due to the presence of highly reactive species like
superoxide, peroxide, hydroxyl and free radicals. The oxidative stress may be due to depletion of endogenous
antioxidants or increased formation of the free radicals and other reactive species (1-3). Equally, factors like
malnutrition, genetic mutation; direct exposure to toxins like alcohols,cigarette smoke, and halogenated
hydrocarbons; tissue injury like burns, ischemia and surgery; bacterial and viral infections cause oxidative
stress(4-6). Oxidative stress is linked to many diseases including cardiovascular disease, atherosclerosis(7),
malaria (8), inflammation, cataractogenesis(9), aging(10), cancer(11), rheumatoid arthritis (12), sickle cell
anaemia(13), neurodegenerative disease(14) and diabetes(15).
Manilkara obovata (family Sapotaceae) is widely distributed in tropical Africa. It is found in lowland,
riverine and ground water forest. It is a tree that grows up to 14 m or more and has dark brown bark. The leaf is
characterized by the presence of reddish-brown hairs underside. The fruits are edible. The fruit and stem bark
are used as spice for cooking. The plant is used as in traditional medicine for treatment of cardiovascular
disorders (16, 17). There are many species of this genus but no known antioxidant and hepatoprotective effects
of Manilkara obovata has been reported. This work studied the antioxidant and hepatoprotective effects of
different fractions of Manilkara obovata seed.

II.

Materials and methods

Animals: Both sexes of mice (20-30g) and male wistar albino rats (100-250g) were used for the experiment.
The animals were obtained from animal house of the Faculty of Veterinary Medicine, University of Nigeria,
Nsukka. They were housed in white metallic cages and fed with standard feed and water.
Plant: The seeds of manilkara obovata were purchased from Ogbete main market, Enugu. They were
authenticated by Mr. A. Ozioko of the International Centre for Ethno-medicine and Drug Development
(InterCEDD), Aku Road, Nsukka, Enugu State, Nigeria. The seeds were dried, pulverized and stored in a dry
air-tight container. The voucher specimen of the seed is deposited at the Herbarium of Department of
Pharmacognosy, University of Nigeria, Nsukka.
Extraction: A 300g of the powdered seed was exhaustively and successively extracted with petroleum ether and
methanol using Soxhlet extractor. The solvents were distilled off and the methanol extract was fractionated
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using column packed with silica gel G 60 and eluted successively and exhaustively with chloroform and acetone
saturated with HCl to obtain two fractions (F1 and F2) respectively.
Acute toxicity: Thirteen mice wereused while the method of Lorke(18) was employed. Nine mice were divided
into three groups of three mice each and were given 10, 100 and 1000 mg/kg of the methanolic extract
intraperitoneally respectively. One mouse received the vehicle (10% tween-80). They were observed for 24
hours and the number of deaths recorded. In the second phase doses of 1600, 2000, 2900 and 5000 mg/kg of the
extract were administered to four mice respectively. The mice were observed for 24 hours and the number of
deaths recorded. The LD50 was estimated.
Assay for antioxidant and hepatoprotective effects.
The rats were divided into 11 groups of three mice each. Suspensions of the extracts were homogenized
by shaking before use. Doses of 200 and 500mg/kg of each of the petroleum ether and methanol extracts,
fractions F1 and F2 and 1000 IU/kg of vitamin E were given to 9 groups respectively. The administration of the
extract was once a day orally for 4 days. Two groups received water. On the third day, 0.75ml/kg of carbon
tetrachloride was administered to each of the animals except one group that was given only water. On the fifth
day, all the animals were sacrificed and blood samples collected via ocular puncture (19) with sterile capillary
tubes into EDTA bottles. The blood samples were centrifuged at 3000 rpm for 10 minutes. The resultant sera
were collected and analyzed for total serum, aspartate aminotransferase (AST), alanine aminotransferase (ALT),
alkaline phosphatase (ALP), and acid phosphatase (ACP). The antioxidant effect was determined by estimating
thiobarbituric acid reacting substances (TBARS) (20-22).

III.

Results and Discussion

The petroleum ether and methanol extractions gave percentage yields of 7.6 and 35% respectively. The
petroleum ether extract was light brown liquid and the methanol extract was viscous brown solid. Each
possessed sweet smell. The result showed an LD50greater than 5000mg/kg. The effects of ingestion of different
doses of different fractions of the seed on the serum enzymes and malondialdehyde (MDA) concentrations were
shown inTable 1.
Table 1: The effects of different doses of the extracts/fraction and vitamins E on various liver function
markers in rats injected with carbon tetrachloride.
Agents
Methanol extract

Petroleum extract
F1
F2
Vitamin E
Normal (water)
CCl4

Dose (mg/kg)
200
500
1000
200
500
200
500
200
500
1000IU
1 ml
0.75ml/kg

AST(UI)
16.0±7.0
13.0±3.00
11.0±4.0*
17.03±0.55
18.75±1.5
25±0.55
20.7±1.50
18.6±0.5
16.44±1.02
13±0.00*
10.00±3.00
18.50±8.50

ALT(UI)
16.25±3.75
12.50±5.0*
11.25±3.75*
27.0±3.89
13.8±0.9*
27.6±13.8
17.4±6.8
18.37±5.5
17.4±4.5
16.62±3.13*
10.62±3.13
20.00±5.00

ACP(UI)
25.25±5.0
17.7±3.53*
15.15±5.05*
25.48±3.34
12.40±0*
29±1.35
19.8±0.2
37.3±3.4
35±1.88
20.2±0.00*
20.20±0.00
39.40±1.30

ALP(UI)
62.10±6.9
60.45±10.7
57.70±2.50*
68.0±3.34
44.67±0*
74.7±3.3
73.8±0
81±5.50
105±4.5
56.6±1.40*
56.60±1.40
96.60±2.80

All values are mean ±SEM, n = 3 rats in each group. p<0.05 as compared with normal control
F1 = Chloroform fraction of methanol extract; F2 = Acetone-HCl fraction of methanol extract
AST = aspartate aminotransferase, ALT = alanine aminotransferase; ALP = alkaline phosphatase; ACP = acid
phosphatase
Table 2: Malondialdehyde (MDA) levels in rats treated with extracts of Manikara obovata seed
Agents
Methanol extract
Petroleum extract
F1
F2
Vitamin E
Normal (water)
CCl4

DOI: 10.9790/5736-0882114117

Dose (mg/kg)
200
500
200
500
200
500
200
500
1000IU
1 ml
0.75ml/kg

MDA(µg/ml)
18.47±5.43
13.52±2.09*
31.09±9.31
15.37±0.8*
32.7±13.6
20.35±0.75
46.67±2.88
27.75±13.2
7.48±0.88*
8.33±2.23
41.55±20.40
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All values are mean ±SEM, n = 3 rats in each group. p<0.05 as compared with normal control
Seeds of M. obovata exhibited antioxidant and hepatoprotective effects and was found to be relatively safe with
an LD50 greater than 5000mg/kg.
There was a significant reduction (p<0.05) of the melanodialdehyde(MDA) in the serum of the rats
treated with 1000 mg/kg and 500mg/kg of the methanol and 500mg/kg petroleum ether extracts when compared
with the group that received the toxicant (CCl4) only. This reduction in MDA caused by the extracts was dose
dependent, the higher the dose, the more the reduction. F2 did not show any effect while F1 had moderate effect
on the MDA reduction when compared with the methanol extract. These indicate significant role the extract can
play in reduction of lipid peroxidation caused by free radicals.
A 0.75mg/kg of CCl4 was found to cause drastic effects on the liver of the rats as the enzyme
biomarkers for hepatitis were relatively high when compared to those of the rats given only water. Increase in
the levels of the liver function serum enzymes above the normal depictsliver damage and the ability of the
administered extracts to reduce the levels in the presence of a toxicant (CCl 4) shows its hepatoprotective ability.
The acute hepatotoxicity of CCl4 lies in its biotransformation to trichloromethyl free radical (CCl 3) or
trichloroperoxyl radical (CCl3O2-) produced by the mixed-function cytochrome P450 oxygenase system of the
endoplasmic reticulum, which causes oxidative stress and membrane damage 22. There were dose dependent
drastic reduction (P<0.05) in the levels of the liver function enzymes (ACP, ALP, AST and ALT) of the rats fed
with methanol and petroleum extracts when compared with those of the rats given CCl4only. The results were
comparable with enzyme markers in rats given vitamins E. F2 had no effect. Oral administration of methanol
extract of Manilkara obovate seed to mice which have received a LD 50 dosage of CCl4 resulted in a significantly
reduced mortality rate. Since the pathological effect of CCl4 in the animals has been proved to be mainly
restricted to the liver and lethality of high-dose CCl4 is mostly related with organ failure following acute liver
failure instead of direct injury to other organs23, it is reasonable to hypothesize that administration of methanol
and petroleum extracts of Manilkara obovate seed can reduce animal mortality mainly through attenuating acute
liver damage by CCl4, and facilitating the preservation and restoration of liver functions.
Islam et al (2012) has reported the antioxidant activity of the ethanol extract of Manilkarazapota Leaf 23.
Mital Kaneria and Sumitra Chanda (2012) also collaborated their findings24. However, no known antioxidant
and hepatoprotective activity of Manilkara obovate seed has been reported.

IV.

Conclusion

We found out that the seed of Manilkara obovate possesses strong beneficial effects in a mouse model against
acute liver injury caused by CCl4. The holistic formulation of the seed as a food supplement can be very
beneficial in protecting the liver against oxidants. Also the protective effect of Manilkara obovate seed
represents a clinical potential in the development of novel therapeutic agents for acute liver injury.

References
[1].
[2].

[3].
[4].
[5].
[6].
[7].
[8].
[9].
[10].
[11].
[12].
[13].
[14].
[15].
[16].
[17].

Halliwell B. Antioxidants and human disease: a general introduction. Nutr Rev. (1997); 55: S44- 49.
Spies CD, Reinhart K, Witt I, Meier-Hellmann A, Hannemann L, Bredle DL, Schaffartzik W. Influence of N-acetylcysteine on
indirect indicators of tissue oxygenation in septic shock patients: results from a prospective, randomised, double-blind study. Crit
Care Med. (1994); 22: 1738–1746
Halliwell B and Gutteridge JM.,Free radicals in biology and medicine 3rdedition(Oxford University Press, London; 1999, 10 – 30).
Cross, CE, Halliwell, B, Borish, ET, Pryor, WA, Saul, RL, McCord, JM, Harman, D. Oxygen radicals and human disease. Ann.
Intern. Med. (1987) 107:526—545.
Lieber CS. Alcohol-induced liver disease. In: Maddrey WC, ed. Gastroenterology and Hepatology: The Comprehensive Visual
Reference. Philadelphia: Current Medicine (1996);9.1-9.21.
Hoyumpa, A. M., Schenker S. Drugs and the liver. In: Maddrey, W.C., ed. Gastroenterology and Hepatology: The Comprehensive
Visual Reference. Philadelphia: Current Medicine(1996) 6.1-6.22.
Symons A. M., and Dowling, E. J. Reactive oxygen inflammation and anti inflammatory drugs. Biochem. J.(1987);277: 99-120.
Harris, R. N. and Anders, M. W. Effect of fasting, diethyl maleate, and alcohols on carbon tetrachloride-induced hepatotoxicity.
Toxicol Appl Pharmacol(1981); 56: 191-198.
Nwanze, E. A. C., Asonye, C. C. Biochemical studies of cataractogenesis and its remission with antioxidants in the rabbit. Nigerian
J. of Bioch. and Mol. Biol.(2001);16(3): pp10S-20S.
Pryor, W. A. Free radical biology. Xenobiotics , cancer and ageing. In B. Lubin and L. J. Machin (ed) Vitamin E: Biochemical,
Haematological and Clinical aspects. Ann. New York Acad. Sci.(1982);393: 376-391.
Wolff, S. P., Garner, A., and Dean, R. T. Free radicals, lipids and proteins degradations. ZIBS.(1982);11: 27-31.
Aruoma, O. I.Experimental tools in free radical Biochemistry. In Aruoma O. I. (ed). Free Radical in Tropical Diseases. Harwood
Academic Publishers USA. (1993) Pp 233-267.
Ogugua, V. N. and Eze, M. O. Plasma lipid peroxidation and antioxidant status in sicklers, carriers and normal individual. Nigerian
J. ofBioch. and Mol. Biol.(2001);16(3): pp152S-157S.
Delanty, N. and Dichter, M. A. Oxidative injury in the nervous system. Acta.Neurol Scand.(1998);98: 145- 153.
Gutteridge, J. M. Free radicals in disease processes: a compilation of cause and consequence. Free Radic. Res. Commun (1993);19:
141- 158.
Hemsl, J.H. About The family sapotacae. Kew Bull. (1963);17: 171-172
Lork, D. A new approach to practical acute toxicity testing. Archives of toxicology(1989) 54: 275 – 287

DOI: 10.9790/5736-0882114117

www.iosrjournals.org

116 |Page

Evaluation of the antioxidant and hepatoprotecive activities of Manilkara obovata seed extract…
[18].
[19].
[20].
[21].
[22].
[23].
[24].
[25].

Scholm, O. W., Jain, M. C., and Carrol, F. J. Collecting and handling blood for laboratory study In: Scholm, et al., Veterinary
haematology. Lea and Febiger, Philadelphia(1975), 19 -25.
Reitman, S., and Frankel, S. Assay of Aspartate transaminase (AST) or SGOT. American J. Clin. Pathol.(1956);28: 56-63.
Yagi, K. Assay for serum lipid peroxide level and its clinical significance. In: Yagi, K. ed. Lipid Peroxides in Biology and
Medicine. New York: Academic Press, (1982) pp 223-242.
Walter, K. and Schutt, C. Acid Phosphatase in serum (Two–pointmethod). In: Hans Ulrich Bergmeyer (ed) Methods of Enzymatic
Analysis. 2nd edition, (1974), 2: 856-870.
Basu S. Carbon Tetrachloride-Induced Hepatotoxicity: A Classic Model of Lipid Peroxidation and Oxidative Stress. In: Basu S,
Wiklund L, editors. Studies on Experimental Models. Totowa: Humana Press; (2011), pp. 467–480.
Hai-Li Huang, Ya-Jing Wang, Qing-Yu Zhang, Bin Liu, Fang-Yuan Wang, Jing-Jing Li, and Run-Zhi Zhu. Hepatoprotective effects
of baicalein against CCl4-induced acute liver injury in mice. World J Gastroenterol (2012); 18(45): 6605–6613.
M. R. Islam1 , M. S. Parvin1 , M. S. Islam1 , S. M. R. Hasan2 , and M. E. Islam, Antioxidant Activity of the Ethanol Extract of
Manilkara zapota Leaf. J. Sci. Res (2012);4 (1), 193-202.
Mital Kaneria and Sumitra Chanda. Evaluation of antioxidant and antimicrobial properties of Manilkara zapota L. (chiku) leaves by
sequential soxhlet extraction method. Asian Pacific Journal of Tropical Biomedicine (2012); S1526-S1533

DOI: 10.9790/5736-0882114117

www.iosrjournals.org

117 |Page

