



Effect of Co-Administration of Ascorbic Acid (Vitamin C) And Ethanolic Extract Of Thymus Vulgaris L. On Lipid Profile and Some Liver Function Parameters In Male Wistar Rats



ABSTRACT
Background: Medicinal plants are used in many countries as an alternative to synthetic drugs. Scientists are now paying attention towards herbal extracts to act as microbial agent due to rise in bacterial resistance to antibiotics which increasingly led to world health issues.  Various spices and herbal extracts are used for preservation of food, also some are used as appetizers and many of them are used medicinally in old times. Thymus vulgaris L. and vitamin C reported by researchers to have hepatoprotective property, which is attributed to its antioxidant property. Aim: This study was aimed at investigating the effect of co-administration of ascorbic acid (vitamin c) and ethanolic extract of thymus vulgaris L. on some liver function parameters (Albumin, Total Bilirubin, ALP, AST and ALT). Methods: A total of 20 male Wistar rats  between 10 – 12 weeks of age weighting 210 – 290g were used for this study. The rats were divided into four groups of 5 rats per cage viz;  Group A (Normal control), Group B: Low dose (Extract + Vit C), Group C: Medium dose (Extract + Vit C) and Group D: High dose (Extract + Vit C). Administration of ethanolic extract of thymus vulgaris L. and vitamin C lasted for a period of 14 days. Result: Short term (2weeks) administration of Ascorbic acid (vitamin C) and ethanolic extract of thymus vulgaris L. had no statistically (P>0.05) significant difference on liver function parameters (Albumin, Total Bilirubin, ALP, AST and ALT) between the test and normal control group. Further studies is recommended to ascertain the potent effect of long-term administration of  Ascorbic acid (vitamin C) and ethanolic extract of thymus vulgaris L. on liver function parameters assayed and the possible mechanism of actions.
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1.0	Introduction
Herbs are high natural source of medicinal products used in traditional medicine and chemical entities for modern drugs. These herbal medicinal plants are largely used directly as home remedies or indirectly as in modern medicines by all sectors of population (Srinivasan et al., 2001). In many countries medicinal plants are used as an alternative to synthetic drugs. Global attention are now channeled towards herbal extracts to act as microbial agent due to rise in bacterial resistance to antibiotics which increasingly led to world health issue. Different kinds of spices and herbal extracts are used for preservation of food, also some are used as appetizers and many of them are used medicinally in old times (Mousavi et al., 2011).
Many medicinal plants contain synergistic and/or side effects neutralizing combinations which is the major reason for them to be used in medicines (Gilani and Atta-ur-Rahman, 2005). According to World Health Organization (WHO), the best source to obtain variety of drugs is medicinal plants. Arunkumar and Muthuselvam, (2009) noted that traditional medicines that are utilized by 80% of the population in developed countries have compounds derived from herbal plants. Medicinal herbal plants contain combinations of several chemical compounds having multiple biological activities which have become the subject of recent extensive studies in terms of conservation and whether their traditional uses are supported by actual pharmacological effects or simply based on folklore.
Thymus vulgaris L. (common thyme, German thyme, garden thyme or just thyme) is a species of flowering plant in the mint family Lamiaceae, native to southern Europe from the western Mediterranean to southern Italy. Growing to 15–30 cm tall by 40 cm wide, it is a bushy, woody-based evergreen subshrub with small, highly aromatic, grey-green leaves and clusters of purple or pink flowers in early summer (Cornaghi et al., (2016) and Nemeth-Zambori et al., (2016). It is useful in the garden as groundcover, where it can be short-lived, but is easily propagated from cuttings (Aguilar and Hernandez-Brenes (2016). Thyme vulgaris L.serves as an ingredient for cooking and herbal medicine (Mohsenipour and Hassan shahian (2015). 
Vitamin C helps the body develop resistance against infectious agents and scavenge harmful, pro-inflammatory free radicals. Vitamin C is structurally similar to glucose and can replace it in many chemical reactions, and thus is effective in prevention of non-enzymatic glycosylation of proteins. Several studies showed increased oxidative stress, and decreased basal vitamin C and E levels in diabetic patients (American Diabetes Association., 2009).There has always been a connection between life, illness, and plants since ages (Schulz et al., 2001).Cardiovascular diseases and their complications are the most common diseases in various parts of the world. High serum total cholesterol and low-density lipoprotein (LDL) concentrations, as well as a reduction in high density lipoprotein (HDL), are all linked to an elevated risk of coronary heart disease. The abnormally high concentration of lipids (fats) in the bloodstream is known as hyperlipidemia (Ahmed et al., 1998). This study is aimed at investigating the anti–hyperlipidemic effect of co-administration of ethanolic extract of Thymus vulgaris L and vitamin C in male Wistar rat. Although the positive relation between dyslipidemias and the development of cardiovascular diseases, particularly of atherosclerosis, is highly documented, studies indicate that, besides altering the lipid profile, oxidative modifications of lipoproteins are essential to the development and progression of atherosclerosis (Toshima et al., 2000; Huthe and Fagerberg, 2002). 
 Among the lipid metabolic disorders, one of the hypotheses of why the injury of atherosclerosis occurs proposes that the first step of the atherogenesis is the induced endothelial dysfunction, especially through the vascular endothelium exposure to the oxidized low-density lipoprotein (LDL-ox). The high-density lipoproteins (HDL) play a protective role against the development of atherosclerosis, inhibiting the oxidation of LDL (Assmann and Nofer, 2003). 
A diet which is rich in antioxidants prevents oxidative stress and reduces the formation and absorption of peroxides and their decomposition products (Ursini and Sevanian, 2003). Scientific evidences indicate that foods contain physiologically active substances that are necessary for the promotion of health and prevention of diseases. Therefore, the diet compounds are fundamental to the oxidative stress modulation, determining the role of nutrition in the modification of atherosclerosis risk (Rani et al., 2013). However the role of co-administration of ethanolic extract of Thymus vulgaris L and vitamin C is still not clear. Hence the present study was carried out to evaluate the effect of co-administration of ethanolic extract of Thymus vulgaris L and vitamin C on lipid profile  and some liver enzymes parameters in male Wistar rat.

2.0	Material and Methods
2.1 Plant Collection
Dried mature thymus vulgaris L. process and packed leaves by Euroma Herbs and Spices a product of Tiger Foods Limited was purchased from Rumuokoro market in Obio-Akpor, Local Government Area of River State.
2.2 Preparation Of The Plant Extract
The dried mature thymus vulgaris L. process and packed leaves by Euroma Herbs and Spices a product of Tiger Foods Limited was grinded to powder (500g) and soaked in 2.5 litres of ethanol for 48 hours. It was filtered with Whatman No. 1 filter paper. The filtrate was then evaporated using student water bath at 60˚c and this yielded a dark brown gummy and oil paste which was stored in a refrigerator for preservation.
2.3 Drug Collection

Vitamin C tablet (MANSON Natural) was bought from Wicko pharmacy along Aluu road, WChoba, ObioAkpor, Local Government Area of River State.

2.4 Drug Reconstitution

One tablet of Vitamin C was dissolved in 10ml of distilled water to form the stock solution from which the different doses were taken from to administer to the Wistar rats.

2.5 Experimental Animals
20 male Wistar rats age between 10 – 12 weeks weighting 210 – 290g were used for this research work and were gotten from the animal house of the Faculty of Basic Medical Sciences, University of Port Harcourt. They were housed in a cage and acclimatized for 2 weeks and maintained under standard environmental condition and were also allowed to have free access to food (grower pelleted feed) and water.

2.6 	Experimental Design   
The rats were divided into four groups of 5 rats per cage :
 A: Food + water (Control)	
 B: Food + water + Extract (100mg) + 100 mg/kg of Vitamin C 
 C: Food + water + Extract (200mg) + 200 mg/kg of Vitamin C  
 D: Food + water + Extract (500mg) + 500 mg/kg of Vitamin C  

2.7	 Duration of Administration
The oral administration of ethanolic extract of thymus vulgaris L. and vitamin C lasted for a period of 14 days.
2.8	 BLOOD SAMPLE COLLECTION
The blood was collected from the lateral orbit of the eye and abdominal aorta and transferred into a plain sample container. The blood was spinned and the serum separated from the whole blood into another plain sample container for lipid profile analysis Ani et al., 2020
2.9	 Statistical Analysis
The data were analyzed statistically using SPSS IBM version 29.0 and Microsoft excel 2019 edition. Values were expressed as meanSD in descriptive statistics. One-way analysis of variance (ANOVA) was used to compare the differences between the groups followed by Fischer’s Least Significant Difference (LSD) Post Hoc test. Confidence interval was set at 95%, therefore p < 0.05 was considered significant.

RESULTS
Table 1 Effect of co-administration of ethanolic extract of thymus vulgaris l. and vitamin c on lipid profile.
	Group
	TC (mmol/l)
	TG (mmol/l)
	HDL (mmol/l)
	LDL (mmol/l)

	A
	1.460.03
	0.750.02
	0.630.07
	0.990.01

	B
	1.640.37
	0.860.09
	0.620.02
	1.160.35

	C
	1.500.08
	0.820.06
	0.670.04
	1.010.05

	D
	1.250.02
	0.720.02
	0.610.03
	0.800.04


Each value represents mean±SD, Values marked with asterisk (*) differ significantly from control group (*p < 0.05) 

The resulting decoction from ethanolic extract of thymus vulgaris L. was filtered and evaporated to dryness using a student water bath giving a dark brown gummy and oil paste with a percentage extraction yield of 8.24%. From Table 1 The effect of co-administration of ethanolic extract of thymus vulgaris l. and vitamin c on lipid profile.Result showed no significant difference in Low dose (100mg for both Extract and Vit C), Medium dose (200mg for both Extract and Vit C) and High dose(500mg for both Extract and Vit C) in TC, TG, HDL and LDL when compared with Control group.Also no significant difference when compared amongst the tests Low dose (100mg for both Extract and Vit C), Medium dose (200mg for both Extract and Vit C) and High dose (500mg for both Extract and Vit C) in TC, TG, HDL and LDL.
.

Figure 1. Effect of co-administration of ethanolic extract of thymus vulgaris l. and vitamin c on total cholesterol level


Fig .2 Effect of co-administration of ethanolic extract of thymus vulgaris l. and vitamin c on triglyceride level.
.

Figure 3 Effect of co-administration of ethanolic extract of thymus vulgaris l. and vitamin c on high density lipoprotien (HDL) level 
.

Figure 4. Effect of co-administration of ethanolic extract of thymus vulgaris l. and vitamin C on low density lipoprotien (LDL-C) level 


4.0	 DISCUSSION AND CONCLUSION

Effect of co-administration of ethanolic extract of Thymus vulgaris L. and vitamin c on lipid profile in male wistar rat. Result showed no significant difference in Low dose (100mg for both Extract and vit C), Medium dose (200mg for both Extract and vit C) and High dose (500mg for both Extract and vit C) in TC, TG, HDL and LDL when compared with Control group. Also no significant difference when compared amongst the tests Low dose (100mg for both Extract and vit C), Medium dose (200mg for both Extract and vit C) and High dose (500mg for both Extract and vit C) in TC, TG, HDL and LDL. An antioxidant is a molecule that inhibits the oxidation of different molecules. Oxidation is a chemical process that transfers electrons or hydrogen from a substance to an oxidizing agent. Oxidation reactions will produce free radicals. In turn, these radicals will begin chain reactions. Once the chain reaction happens in a cell, it will cause damage or death to the cell. Antioxidants stop these chain reactions by removing free radical intermediates, and inhibit different oxidation reactions. Vitamin C is an important antioxidant in humans, able of scavenging oxygen-derived free radicals, improved hyperlipidemia and decreased blood pressure (Caballero, 2004). 
Although Queiroz et al., (2012) noted that thymus vulgaris L. has anti-hyperlipidemic effects as it increases the level of high-density lipoprotein cholesterol and decrease the level of low density lipoprotein cholesterol. Badr et al.,(2011) also noted that vitamin C significantly decreased the elevated levels of glucose, cholesterol, triglycerides and low-density lipoprotein in Type 2 diabetes mellitus. From the present study it can therefore be concluded that the variation noted in this study could possibly be because of the short duration of administration of the ethanolic extract of Thymus vulgaris L. and vitamin C as long-term administration both could have potent effect on lipid level. From the result of the present study, it can be concluded that short term (2weeks) consumption of both ethanolic extract of thymus vulgaris L. and vitamin C had no significant effect on lipid profile on male Wistar rat. Further studies should be carried out to ascertain whether or not the long-term administration of the ethanolic extract of thymus vulgaris L. and vitamin C has any positive effect on lipid profile. The administration of the ethanolic extract of thymus vulgaris L. and vitamin C showed no significant difference on lipid profile between test groups and control.
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TC (mmol/l)	Control	Low dose (vit C and extract both 100mg)	Medium dose (vit C and extract both 200mg)	High dose (vit C and extract both 500mg)	1.4577499999999992	1.6370454545000008	1.5045227269999999	1.2472727269999999	



TG (mmol/l)	Control	Low dose (vit C and extract both 100mg)	Medium dose (vit C and extract both 200mg)	High dose (vit C and extract both 500mg)	0.74858823550000042	0.85605882400000044	0.81529411750000058	0.71894117650000189	



HDL (mmol/l)	Control	Low dose (vit C and extract both 100mg)	Medium dose (vit C and extract both 200mg)	High dose (vit C and extract both 500mg)	0.63403083700000173	0.61519823800000173	0.66960352400000045	0.6089207050000004	



LDL (mmol/l)	Control	Low dose (vit C and extract both 100mg)	Medium dose (vit C and extract both 200mg)	High dose (vit C and extract both 500mg)	0.99101693449999961	1.1582345705000001	1.0066621419999999	0.7990241395000004	





