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ABSTRACT
Background: The consumption of polyherbal medicine (agbo) in developing countries like Nigeria is widespread due to lack of affordable and accessible healthcare. The attendant health challenges arising from the consumption of these products are yet to be fully elucidated. This study evaluated the levels of some cardiovascular parameters on consumers of polyherbal medicine (agbo) in Nnewi metropolis. 
[bookmark: _GoBack]Methods: This is a cross-sectional study involving a total of sixty four (64) poly herbal drug consumers (test) and sixty four (64) non-consumers (control) aged between 18 and 65 years and domiciled within Nnewi metropolis. Five millilitres (5 ml) of blood sample were collected from each of the participants for the evaluation of some biochemical parameters (Apo A1, Apo B and some lipid profile) using standard laboratory methods. 
Results: Results showed no significant difference in the mean systolic blood pressure (SBP), diastolic blood pressure (DBP), pulse rate, and body mass index (BMI) in polyherbal consumers (test group) when compared with non-consumers of polyherbal medicine (control groups) (p>0.05). Similarly, the mean serum levels of total cholesterol, triglycerides, high density lipoprotein, low density lipoproteins and Apo B did not differ significantly in test group when compared with the control group (p>0.05). However, Apo A1 was significantly higher in the test group when compared with the control group (p<0.05). There were no significant correlations between duration of intake and frequency of intake with the various biochemical parameters in test and control group (p>0.05). 
Conclusion: Thus, poly herbal medicine intake may prove to be beneficial to cardiovascular system due to its improvement in Apo A1 level without alterations in other cardiovascular markers. 
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INTRODUCTION:
Plants and various plant components have previously been proven to offer significant therapeutic potentials due to their ability to modify distinct biochemical parameters (Ezeodili et al., 2017; Ogbodo et al., 2017; Ogbodo et al., 2024a), resulting in overall improvement in human health.
The term "poly herbal medicine" refers to preparations and finished goods used to treat illness and disease that have plant parts and other plant components as their active ingredients (Chrysant and Chrysant, 2017). It involves using more than one herb in medicinal preparation in a specific ratio to formulate potent mixtures for the treatment of illnesses (Lawal, et al, 2024). Polyherbal products are important sources of new pharmaceuticals because they contain a significant amount of secondary metabolites, such as alkaloids, flavonoids, isoflavonoids, lignans, quinones, catechols, coumarins, polyphenols, lectins, monoterpenes, and triterpenes which are accountable for the positive effects of the herbal products (Riaz et al., 2023; Roy et al., 2022; Singh et al., 2022; Nachimuthu et al., 2021; Aslam et al., 2016). Polyherbal medicines are now widely preferred and used around the world because of their high effectiveness, ready availability, low toxicity, and environmentally friendly nature, and it reduces the time of treatment or the individual cost of anti-inflammatory and antimicrobial drugs, resulting in lower prescription costs (Dev et al., 2019; Abbas et al., 2021). The concept of polyherbal combination has been well established and has achieved remarkable success in allopathic medicine, providing patients with new hope (Mussarat et al., 2021).
Several illnesses, including asthma, eczema, premenstrual syndrome, rheumatoid arthritis, migraine, and menopause, irritable bowel syndrome symptoms, chronic fatigue, and symptoms are cured using these products (Falodun and Imieje, 2013). Polyherbal medicine provides advantages than single herbal formulation because of its synergistic effects and greater therapeutic efficacy at lower dosages (Lawal et al., 2024). The effects are further increased when viable herbal plants are combined in polyherbal medicine (Dwivedi and Daspaul, 2013).
Around 80% of the global population relies on herbal-based products to treat different ailments and the global market for herbal formulations is currently estimated at $1.5 billion and it is expected to expand significantly as demand for natural remedies used for preventing and curing different diseases increases (Nachimuthu et al., 2021). Similarly, the new health agenda in Africa and indeed Nigeria focuses on the institutionalization of traditional medicine in parallel with orthodox medicine into natural Health Care Scheme in order to move the health agenda forward since effective healthcare in Africa cannot be achieved through orthodox medicine alone unless complemented with complementary and alternative medicine (Elujoba et al., 2005). 
According to Aladejana (2023), the various pharmacological studies conducted have shown that polyherbal medicines possess antimicrobial, anti-inflammatory, antioxidant and toxicological properties, hence, validating their traditional use. However, a major hindrance to the integration of herbal formulations in modern medical practice is the lack of scientific and clinical data proving their efficacy and safety (Lawal et al., 2024). Poly herbal medicines, which are made up of a combination of several herbs, have been used for centuries to treat various ailments, including cardiovascular diseases. Herbal medicines are perceived as being natural and therefore safe; however, they are not free from adverse effects, which may be due to factors such as adulteration, contamination, misidentification, lack of standardization, incorrect preparation and dosage (Brantley et al., 2014; Oluyege and Oluyege, 2010). While there are many potential benefits to using poly herbal drugs, there are also some safety concerns and potential side effects, particularly when it comes to cardiac functions. Thus, it has become imperative to evaluate the impact of polyherbal consumption on some cardiovascular parameters of consumers especially in Nnewi which has high acceptance to this alternative medicine. 
MATERIALS AND METHODS
Study Design and Population
This is a comparative cross-sectional descriptive study designed to evaluate the effect of polyherbal medicine consumption on the cardiovascular system of consumers in Nnewi metropolis. This study involved one hundred and twenty eight individuals comprising of sixty four consumers of polyherbal medicine, alcohol and cigarettes as the test group and sixty four consumers of alcohol, cigarettes and non-consumers of the polyherbal medicine as control group. They were randomly selected from various parks located in Nnewi. Both test and control group were matched for age, rate of alcohol and cigarette consumption. Questionnaires were used to select the subjects and obtain other necessary information.
This study was conducted in Nnewi which lies between latitude 6 ' 0" North of the equator and longitude 6° 55' 0" East of the Greewinch Meridian. Nnewi falls within the tropical rain forest region of Nigeria and is located east of the Niger River, and about 22 kilometers south cast of Onitsha in Anambra State, Nigeria. Nnewi is the second largest city in Anambra State in southeastern Nigeria. 
The inclusion criteria include subjects between the ages of 18-65 years without the history of any chronic diseases such as hypertension, diabetes, tuberculosis or any cardiovascular disorder. Individuals who fall below or above the age range or pregnant women or subjects who have a history of chronic diseases were excluded from this study.
Sample Size and Sampling Technique
A total of 128 subjects were recruited for this study using simple random sampling technique
Sample Size Calculation:
The sample size was calculated using G*Power software version 3.1.9.4 (Universitat Dusseldorf Germany) power analysis for difference between two independent means (two groups), was conducted in G*Power to determine the sufficient sample size using an alpha of 0.05, a power of 0.80 and an effect size of 0.50. Based on this, the calculated sample size is 64, has a power of 80% to detect difference of 0.50 at a significant level of 0.05.
Ethical approval
The ethical approval for this research was obtained from Faculty of Health Science and Technology ethical committee. Written informed consent of subjects was sought and obtained prior to the commencement of the study.
Sample Collection and Biochemical Analysis
Five milliliters (5ml) of fasting venous blood was collected from each of the subjects and dispensed into plain tubes and allowed to clot and retracted.  The serum was separated from the whole blood after centrifugation at 4000 rpm for 5 minutes into another sterile plain container and stored at -20°C until analysis of biochemical parameters.  
Apo A1, and Apo B were determined by Turbidometric method using commercial kits from Biobase company (China). Total cholesterol, Triglycerides, high density lipoprotein and low density lipoproteins were determined by spectrophotometric method using commercial kits from Biobase company (China). 
The subjects’ height and weight were measured using height and weight scale respectively. The subject body mass index was calculated by using the formula (weight in kg divided by height in meter square). Systemic blood pressure was obtained using an OMRON automatic digital blood pressure monitor (www.omron-healthcare.ng/) on the left arm after 10-minute rest using a cuff of appropriate size with the subject in the sitting position. Blood pressure was expressed as Systolic and Diastolic rate. 
Statistical analysis
Statistical package for Social Science (SPSS) version (26.0) was used for the analysis of the results. Data was presented as mean ± Standard deviation (SD). Student’s t-test was used to determine the mean difference between two independent groups. Association between duration of consumption and other biochemical variables was determined using Pearson's Correlation coefficient. The level of significance was set at P<0.05.        
Results
The mean levels of SBP, DBP, pulse rate, BMI and age did not differ significantly in test group when compared with the control group (p>0.05) (table 1). Similarly, the mean levels of total cholesterol, triglycerides, HDL-C, LDL-C and Apo B did not differ significantly in test group when compared with the control group (p>0.05) (table 2). However, there was a significant increase in the mean value of Apo A1 in test group when compared with the control group (p<0.05) (table 2). There was no significant correlation between duration of intake and frequency of intake with the various biochemical parameters in test and control group (p>0.05) (tables 3 and 4).
Table 1: Comparison  of some demographic and anthropometric indices in test and control group (meanSD)
	
	Test group
	Control 
	t-test
	p-value

	Age (years)
	45.28±10.44
	42.88±10.92
	1.271
	0.206

	Systolic Blood pressure (mmHg)
	126.2824.46
	123.0017.89
	0.866
	0.388

	Diastolic Blood pressure (mmHg)
	75.9114.12
	76.6713.13
	-0.315
	0.753

	Pulse (beat per minute)
	82.9614.32
	76.8517.15
	1.863
	0.066

	Body mass index (Kg/m2)
	24.144.69
	25.023.05
	-1.258
	0.211


*Statistically significant at p<0.05.
Table 2: Comparison of Apo-lipoproteins and some lipid profiles in test and control group (meanSD). 
	Parameters
	Test group
	Control 
	t-test
	p-value

	APO-A1 (mg/dl)
	268.1653.41
	238.5481.81
	2.144
	0.035

	APO-B (mg/dl)
	248.8294.26
	267.2272.90
	-1.092
	0.278

	Total Cholesterol (mmol/L)
	5.621.25
	5.580.96
	0.187
	0.852

	Triglyceride  (mmol/L)
	0.940.47
	0.860.29
	1.004
	0.318

	High density lipoprotein (mmol/L)
	1.060.37
	0.950.26
	1.628
	0.107

	Low density Lipoprotein (mmol/L)
	4.240.94
	4.130.88
	0.608
	0.544


*Statistically significant at p<0.05.









Table 3: Correlation between BMI, Systolic, and diastolic blood pressure with lipid profile, Apo-A1 and Apo-B levels in test group.
	
	Pearson correlation
	BMI
	SBP
	DBP
	Duration of intake
	Frequency of intake

	Total Cholesterol (mmol/L)
	r
	0.102
	-0.184
	-0.038
	0.235
	0.137

	
	p-value
	0.440
	0.160
	0.773
	0.100
	0.342

	Triglyceride (mmol/L)
	r
	0.168
	-0.022
	0.055
	-0.187
	-0.087

	
	p-value
	0.200
	0.866
	0.678
	0.194
	0.567

	High density lipoprotein (mmol/L)
	r
	0.135
	-0.013
	0.166
	-0.113
	0.242

	
	p-value
	0.302
	0.920
	0.206
	0.436
	0.091

	Low Density Lipoprotein (mmol/L)
	r
	0.022
	-0.211
	-0.118
	0.035
	0.022

	
	p-value
	0.867
	0.106
	0.371
	0.810
	0.882

	APOA1 (mg/dl)
	r
	-0.007
	0.064
	0.104
	0.048
	0.035

	
	p-value
	0.960
	0.627
	0.427
	0.738
	0.810

	APOB (mg/dl)
	r
	0.143
	-0.089
	-0.049
	-0.183
	-0.118

	
	p-value
	0.277
	0.501
	0.711
	0.203
	0.470


*Statistically significant at p<0.05.




Table 4; Correlation between BMI, Systolic, and diastolic blood pressure with lipid profile, Apo-A1 and Apo-B levels in control group.
	
	Pearson correlation
	BMI
	SBP
	DBP
	Duration of intake
	Frequency of intake

	Total Cholesterol (mmol/L)
	r
	0.177
	0.142
	0.226
	-0.183
	0.034

	
	p-value
	0.275
	0.326
	0.161
	0.203
	0.813

	Triglyceride (mmol/L)
	r
	0.246
	0.053
	0.237
	-0.005
	0.073

	
	p-value
	0.126
	0.747
	0.140
	0.972
	0.655

	High density lipoprotein (mmol/L)
	r
	0.150
	-0.129
	0.136
	-0.038
	0.076

	
	p-value
	0.229
	0.428
	0.404
	0.795
	0.642

	Low Density Lipoprotein (mmol/L)
	r
	0.150
	0.105
	-0.134
	-0.128
	-0.061

	
	p-value
	0.229
	0.518
	0.354
	0.376
	0.708

	APOA1 (mg/dl)
	r
	0.076
	0.038
	0.164
	-0.128
	0.089

	
	p-value
	0.642
	0.817
	0.313
	0.376
	0.586

	APOB (mg/dl)
	r
	0.134
	0.142
	0.034
	-0.083
	-0.187

	
	p-value
	0.345
	0.381
	0.813
	0.567
	0.194


*Statistically significant at p<0.05.


Discussion 
A survey carried out in Lagos metropolis, Nigeria, among herbal medicine users, showed that herbal medicine was popular among the respondents but they appeared to be ignorant of its potential toxicities (Oreagba et al., 2011). Consumers generally consider herbal medicines as being natural and therefore safe and view them as alternatives to conventional medications (Ezekwesili-Ofili, and Okaka, 2019). The prevalence of poly herbal formulations (agbo) use in Nigeria is high. For instance, a study carried out in Nigeria, found out that 81.6% of Nigerian women had used Agbo at least once in their lifetime (Li et al., 2020). One of the reasons for the popularity of polyherbal medicine is that it is often seen as a more affordable and accessible alternative to conventional medicine (Welz et al., 2018). However, a major hindrance to the integration of herbal formulations in modern medical practice is the lack of scientific and clinical data proving their efficacy and safety (Lawal et al., 2024) especially as it relates to cardiovascular system. 
In this study, the anthropometric indices (SBP, DBP, Pulse rate and BMI) were not affected by this polyherbal consumption. This shows that polyherbal drugs do not impact negatively to blood pressure as well as body mass index. Instead of being harmful, polyherbal medicine has been shown to be beneficial to people with prehypertension/hypertension even though the mechanism of action remains unknown (Shen et al., 2019). Similarly, some studies have shown that polyherbal drugs may have a beneficial effect on pulse rate. For example, a study by Malik et al. found that a polyherbal formulation containing garlic, ginger, and turmeric was effective in reducing pulse rate in patients with hypertension than in patients with normal blood pressure (Malik et al., 2017). 
In this study, the mean values of lipid profile and Apo B did not vary in test group when compared with the control group. This may imply that poly herbal dugs do not affect the lipid profile and Apo-B levels in consumers.  However, some studies have revealed the potential benefits of poly herbal drugs in improving lipid profile in consumers. For instance, a study by Sun et al., found that a poly herbal formulation containing garlic, ginger, and turmeric was effective in reducing serum total cholesterol, triglyceride, and LDL-C levels in patients with hyperlipidemia (Sun et al., 2018). Another study by Jazani et al., found that a poly herbal formulation containing ginkgo biloba, red clover, and saw palmetto was effective in reducing serum total cholesterol and LDL-C levels in patients with metabolic syndrome (Jazani et al., 2019). Also, Zarvandi et al. (2017) in their study showed that polyherbal formulation (PHF) consisting of Allium sativum, Aloe vera, Nigella sativa, Plantago psyllium, Silybum marianum and Trigonella foenum-graecum was safe and efficacious in lowering the levels of blood glucose and serum lipids in patients with advanced-stage of type-2 diabetes. Other similar studies were also in keeping with the present findings (Borzoei et al., 2017; Hajimonfarednejad et al., 2018). These studies suggest that poly herbal drugs may be a safe and effective way to improve lipid profile in people with dyslipidemia or metabolic syndrome. However, more research is needed to confirm these findings and to determine the optimal dose.
Interestingly, the mean level of APO-A1 was significantly higher in the test group when compared with the control. There is suggestive that poly herbal drugs may increase levels of apolipoprotein-A1 (apo A1), a protein that is important for transporting cholesterol away from the arteries and to the liver for disposal Ogbodo et al., 2024b). Polyherbal drugs may be a potential treatment for people with low levels of apo A1, which is a risk factor for cardiovascular disease (Ogbodo et al., 2024b).
In this study, the correlation of duration of intake and frequency of intake with various biochemical parameters did not show any significant association. This shows that duration of intake as well as frequency of intake do not impact negatively on lipid parameters in consumers of polyherbal medicine.
Conclusion
[bookmark: _Hlk202951726]In conclusion, polyherbal medicine intake may prove to be beneficial to the cardiovascular system due to its improvement in Apo A1 level without alterations in other cardiovascular markers.  However, more research is needed to confirm these findings and to determine the optimal dose of polyherbal drug intake.
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