



 Comparative effect of Cocos nucifera and Cyperus esculentus extracts on Oxidative stress biomarkers in Hepatitis B virus (HBV) infected  mice.

Abstract
Aim: To evaluate the comparative effect of Cocos nucifera and Cyperus esculentus extract on oxidative stress biomarkers in HBV infected mice.
Study design: The study was a completely randomized design employing relevant statistical tools for analysis and interpretation.
Place and Duration of Study: The study was carried out in the Department of Animal and Environmental Biology, Rivers State University. The experiment lasted for 35 days between September and December 2021 .
Methodology: A total of 25 male mice were randomly selected into 5 groups (n=5).  Group (A) was the Negative control group and so received no treatment. Group B C, D, and E were infected with HBV virus. And the infection was confirmed using Hepatitis B surface antigen (HBsAg) rapid kit.  Group B animals were administered 0.2ml of Cocos nucifera extract, group C were administered  0.2 ml of Cyperus esculentus extract while group E were administered  0.2ml of equal proportion of the two extract;  Cyperus esculentus and Cocos nucifera extract.  All the groups were exposed to their treatment for 35days.
Results:  There was a significant (P>0.05) decrease in the levels of SOD, GSH, CAT in group B mice infected with HBV without any form of treatment. There was also significant increase in the level of MDA in the same group.  However, with the coadministration of Cocos nucifera extract in group C, Cyperus esculentus extract in group D and combination of extracts in group E,there was a significant decrease in all these biomarkers but a significant decrease in MDA compared with group B. 
Conclusion: it appears that Cyperus esculentus extract offered a higher protective effect in HBV infected mice when compared to Cocos nucifera extract or the combination of the extracts. The consumption of Cyperus esculentus extract or a combination of the two extracts is advocated rather than Cocos nucifera extract alone. 
Keywords:  Biomarkers,  Cocos nucifera,  Cyperus esculentus, Hepatitis B.
1. Introduction
Hepatitis B is one of the most common infectious diseases in the world and a major health problem. According to the most recent World Health Organization estimate, 2 billion people worldwide have serologic evidence of past or present HBV infection  and 240 million are chronic carriers of HBV surface antigen (HBsAg) [1].  It is 50 to 100 times more infectious than HIV and 10 times more infectious than hepatitis C virus (HCV) with many carriers not realizing they are infected with the virus. It is an important cause of liver diseases such that chronic infection with HBV is a common cause of death associated with liver failure, cirrhosis and liver cancer [2]. 
The prevalence of HBV varies between 2% in developed countries where the prevalence is low to about 8% in developing countries where infection is endemic with sex, age and socio-economic status as important risk factors for infection [3].
Liver cancer continues to be among common cancers in the world, it is also the second most fatal one [4]. The best strategies to reduce the effects of cancer come from chemoprotection which is based on the use of natural dietary products and exogenous phytochemicals to enhance endogenous mechanisms against different stages of cancer development [5]. The main risk factors for liver cancer and hepatic carcinoma (HCC) worldwide are hepatitis B and C viral infections, exposure to environmental carcinogens, alcohol abuse, and fatty liver disease[6]. Many of recent landmarks in scientific research have shown that in human beings, oxidative stress have been implicated in the progression of major health problems by inactivating the metabolic enzymes and damaging important cellular components [7], It is as a consequence of increase reactive oxygen species and decrease in antioxidant defenses prevalent in many health problem [8]. According to Sies oxidative stress is ‘a disturbance in the pro oxidant-antioxidant balances in favour of the former leading to serious damage’ [9].  Oxidative stress focuses the attention of worldwide researchers for its damaging effects on the human body. Although HBV causes hepatitis, it appears to be particularly effective at causing oxidative stress, implying that the virus has its own oxidative stress- inducing mechanism[10].
Herbal medicine is one of the oldest forms of medicine known to man and therefore could be considered as one of the forerunners of modern pharmaceutical trade hence some modern drugs are synthesized from plants and plant derivatives [11].
Hepatitis does not have a permanent cure rather can be managed with the use of vaccines if not managed properly can cause serious liver damage, liver failure and cancer (cirrhosis). However, the role of antioxidant in liver infection has not been fully elucidated. There is therefore an urgent need to scientifically sort out indigenous herbs, spices, fruits or their combinations as antioxidants that can reduce the risk of liver infection.
2. Materials and methods
2.1 Study location: This study was carried out in the Department of Animal and Environmental Biology, Rivers State University,Nkpolu Oroworukwo, Port Harcourt from September 2021 to December  2021.
2.2 Animal care and management: Twenty- five (25) male mice of average weight 20.54±2.21g were obtained from the Department of Animal and Environmental Biology, Rivers State University animal house. Animals were maintained under standard environmental condition (28-30OC, 60-70% relative humidity, 12-h dark / light cycle) clean cages with free access to standard rodent pellet and cool clean water ad libitum. They were left to acclimatize to laboratory conditions for 14 days prior to commencement of the experiment. 
 2.3 Cocos nucifera and Cyperus esculentus extract: The fruits of Cocos nucifera (coconut) and Cyperus esculentus (tiger nuts) were purchased from local market in Port Harcourt Rivers State, Nigeria. The fruits were washed and macerated in water for aqueous extraction. The maceration process was repeated twice (for exhaustive extraction) to obtain a good yield of extracts. The extracts were concentrated and stored in a refrigerator at 4 ºC.
2.4 Experimental design: Twenty-five (25) male mice were assigned to five groups (A-E) of 5 (five) mice each. Group (A) was the Negative control group and so received no treatment. Group B C, D, and E were infected with HBV virus according to the method  [12]. And the infection was confirmed using Hepatitis B surface antigen (HBsAg) rapid kit.  Group B animals were administered 0.2ml of coconut extract, group C were administered  0.2 ml of Cyperus esculentus extract while group E were administered  0.2ml of equal proportion of the two extract;  Cyperus esculentus and Cocos nucifera extract.All the groups were exposed to their treatment for 14 days. All animals were observed daily for behavioral changes; signs of intoxication, mortality, morbidity as well as food and water intake. 
2.5 Collection of Blood: At the end of the exposure, Blood samples were collected by ocular puncture via heparinized capillary tubes into lithium heparinized bottles for analysis. Plasma activities of  GSH was measured by the method of  [13], superoxide dismutase (SOD)  determined using the method of  [14] and measured at 480nm. Catalase (CAT) was determined using direct colorimetric method of [15]. Data from analysis  were subjected to the one-way analysis of variance (ANOVA) and graphs produced using  Microsoft excel 365 software.The level of significance was taken at 95% confidence interval and P<0.05 was considered.
3. Results & Discussion
The concentration of Glutathione (GSH) is shown in fig 1a. The level of GSH was 0.98±0.03umol/l in group A. A significant decrease to 0.72±0.12umol/l  was recorded in group B infected with HBV only.  Group C although infected with HBV was treated with Cocos nucifera extract. This extract significantly increase the level of GSH to 1.98±0.08umol/l.  A significant increase in the level of GSH to 2.41±1.31umol/l was also recorded in group D infected with HBV but treated with Cyperus esculentus extract. A significant increase in the level of GSH to 2.52 ±0.13umol/l was also recorded in group E where the infected mice were treated with a combination of the two extract.
Fig 1b shows the concentration of Catalase (CAT) in the treatment groups. The concentration of CAT was 4.21±0.25umol/l in group A. This value was significantly (p>0.05) reduced to 3.12±0.16umol/l in group B. With the administration of the Cocos nucifera extract in group C, the value significantly increased to 4.96±0.03umol/l. More so, with the administration of Cyperus esculentus extract, the values also significantly increased to 5.01±0.22umol/l and 4.85 ±0.18umol/l with the combination of the two extracts compared to group B.
The concentration of superoxide dismutase SOD was 0.13±0.02umol/l in the group A as shown in fig 1c.  A significant decrease in value to 0.08±0.03umol/l was recorded in group B. With the Cocos nucifera extract,Cyperus esculentus extract treatment and a combination of extracts in group E, these values significantly (p>0.05) increased to 0.21±0.07umol/l, 0.34±0.21umol/l and 0.28±0.03umol/l respectively compared to group B
Fig 1d shows the level of Malondialdehyde MDA to be markedly increased to 0.87±0.18µmol/l in group B compared to 0.52±0.12µmol/l in group A. This value was significantly reduced to 0.58±1.15µmol/l, 0.61±0.58µmol/l and 0.63±0.27µmol/l in groups treated Cocos nucifera extract, Cyperus esculentus extract and the combination of the two extracts respectively.
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Oxidative stress emerges when an imbalance exists between free radical formation and the capability of cells to clear them. It has been implicated in many pathological processes and results from a disruption of the antioxidant balance. Oxidative stress contributes to the pathogenesis of many liver diseases.
From this study, there was a significant (P=0.05) decrease in the levels of SOD, GSH, CAT in group B mice infected with HBV without any form of treatment and  a significant increase in the level of MDA in the same group.  However, with the coadministration of Cocos nucifera extract in group C, Cyperus esculentus extract in group D and combination of extracts in group E, there was a significant increase in all these biomarkers but a significant decrease in MDA compared with group B.
It therefore appears that Cyperus esculentus extract offered a higher protective effect in HBV infected mice when compared to Cocos nucifera extract or the combination of the extracts. It may seem as there is an antagonistic effect of the two extracts when combined. 
GSH is one of the most important free radical scavenger which plays a significant role in cell physiology. Its significant reduction shows an increased oxidative stress in HBV infected mice. This agrees with  [16] who reported oxidative stress and cell death associated with decreased levels of GSH in HBV infected mice within 24hours.  [17] also reported an increase in MDA and transaminase levels in plasma of chronic HBV patients and diminished levels of GSH. It should be noted that HBV replication usually stimulate oxidative stress and subsequently increased MDA levels. However, concerning plant based products, Cocos nucifera extract and Cyperus esculentus extract has shown to possess strong therapeutic and antioxidant capabilities against liver damage and injuries. This is supported by [18]  who revealed that Hypericium perforatum extract showed antioxidant properties and significantly decreased hepatic damage markers such as ALT,AST, MDA but markedly increased CAT in HBV infected mice.  Moreso, [19,20] revealed processed Solanum lycopersicum, some local spices, possessing antioxidant capability, providing a boost for healing against insecticides-induced hepatotoxicity. [21]  also revealed  that preoperative administration of a single dose of amifostine, an antioxidant is sufficient to minimize the preservation damage in hepatic cells. 
CONCLUSION
It is concluded  that Cocos nucifera extract and Cyperus esculentus extract has demonstrated to be a suitable contribution to the therapy of many hepatic infection. For these extracts to be used as an antioxidant against hepatic infection, the level of efficacy increases from Cyperus esculentus extract >Cocos nucifera extract + Cyperus esculentus extract >Cocos nucifera extract.Therefore, the consumption of Cyperus esculentus extract or a combination of the two extracts is advocated rather than Cocos nucifera extract alone. 
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