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					ABSTRACT  

					Background: Vernonia amygdalina (Bitter Leaf) Enriched Herbal Tea Blend (BLEHTB) is commonly consumed for its  

					assumed medicinal effects although there is limited scientific evidence in this respect. This pre-post study evaluated the  

					effects of BLEHTB consumption on body weight (WT), fasting plasma glucose (FPG), insulin (INS), amylase, and lipid  

					profile (total cholesterol (TC), Triglycerides (TG), high density lipoprotein cholesterol (HDL-C), and low-density  

					lipoprotein cholesterol (LDL-C)) among healthy students in Nnewi.  

					Method: Ten (10) participants aged 18-30 years were randomly selected and received 200 ml of BLEHT daily for 21 days.  

					WT, Body mass index (BMI), blood pressure (BP), and pulse (P) were measured, and fasting blood samples were collected  

					at baseline (Day 0), mid-intervention (Day 11), and post-intervention (Day 22) to determine biochemical parameters using  

					standard methods.  

					Results: The mean body weight (67.8±14.1 Vs 68.4±14.0 kg/m2; p = 0.012) was significantly increased after the  

					consumption of BLEHT compared to baseline value. However, the mean serum TC, TG and LDL-C levels at day 11and  

					day 22 were significantly decreased following BLEHT consumption compared to baseline values respectively (p<0.05).  

					HDL-C was significantly increased at day 22 post BLEHT consumption than at baseline (1.50±0.51 Vs 1.00±0.17 mmol/l;  

					p = 0.004). However, BMI, pulse, FPG, INS and Amylase activity remained the same after intervention (p>0.05).  

					Conclusion: This study has demonstrated that BLEHT intake has cardio-protective effects on a short-term basis. Long-  

					term studies are desirable.  

					Keywords: Bitter leaf, Body weight, lipid and glucose metabolism, Cardio-protective effect, pancreatic function, Herbal  

					Tea.  
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					INTRODUCTION  

					Non-communicable diseases (NCDs), which are  

					otherwise called chronic diseases, have continued to be  

					an issue of public health importance all over the world,  

					especially in low and middle-income countries such as  

					Nigeria. Examples of the most prevalent non-  

					communicable diseases include cardiovascular diseases,  

					instance, several studies have demonstrated that dietary  

					and herbal interventions can influence fasting plasma  

					glucose, insulin levels, insulin sensitivity, and other  

					markers of metabolic control in adult populations.12,17,18  

					Previous studies conducted in southeastern Nigeria have  

					reported a high prevalence of cardiometabolic risk  

					diabetes,  

					cancers,  

					and  

					chronic  

					respiratory  

					factors among adult populations in Nnewi.6,19-21  

					,

					diseases.1,2 There are different risk factors that influence  

					the sustained rise in the prevalence of NCDS, and they  

					are classified as modifiable and non-modifiable risk  

					factors; with modifiable risk factors further sub-  

					classified into metabolic risk factors such as obesity,  

					dyslipidaemia and hypertension, as well as behavioural  

					risk factors such as unhealthy dietary pattern, tobacco  

					use, sedentary lifestyle and substance abuse or  

					alcoholism3. Collectively, these risk factors contribute to  

					the ongoing increase in the prevalence of non-  

					communicable diseases (NCDs), which can alter various  

					biochemical indices, such as glucose and lipid  

					metabolism and pancreatic function, thereby affecting  

					human health. Notably, these biochemical changes often  

					begin as subclinical conditions that remain undetected  

					and, if not diagnosed, may progress to clinically apparent  

					disease in later life.4-6 Such alterations can influence  

					long-term cardiometabolic health.7,8 Consequently, there  

					is growing interest in identifying dietary strategies that  

					are accessible, affordable, and acceptable for mitigating  

					cardiometabolic disorders, and that can be readily  

					incorporated into daily dietary routines.  

					Herbal teas and plant-based beverages have long been  

					consumed not only for refreshment but also for their  

					perceived health-promoting effects.9-12 In many African  

					communities, these beverages form part of routine  

					dietary practices aimed at maintaining wellbeing and  

					metabolic balance. One plant of particular interest is  

					Vernonia amygdalina Delile, commonly known as bitter  

					leaf. In Nigeria, bitter leaf is widely used as a vegetable  

					and in traditional preparations, with reported benefits  

					for blood sugar control, blood pressure regulation,  

					digestion, and general health.13,14  

					revealing significant alterations in lipid profile, blood  

					pressure, and glucose levels in apparently healthy  

					individuals, which further supports the present need for  

					the exploration of functional foods and beverages with  

					potential for maintaining cardiometabolic health.  

					Body weight, body mass index (BMI), blood pressure,  

					and pulse rate are examples of anthropometric and  

					hemodynamic markers that are still straightforward but  

					effective measures of metabolic and cardiovascular  

					health.22 Increased long-term risk of hypertension and  

					cardiovascular disease has been linked to elevations in  

					these indices.7, 23 According to experimental research, V.  

					amygdalina may have an impact on vascular function and  

					body weight regulation through enhanced endothelium  

					responses and antioxidant activity.13, 14 However, there is  

					still a dearth of data from human research, especially  

					those involving healthy adults.  

					There is  

					a

					clear knowledge vacuum regarding  

					anthropometric indices, hemodynamic parameters,  

					pancreatic enzyme activity, and glucose metabolism in  

					connection to glucose-insulin dynamics, and lipid  

					metabolism following consumption of herbal tea  

					enriched with V. amygdalina. The present study was  

					therefore designed to evaluate the effects of Vernonia  

					amygdalina enriched herbal tea consumption on body  

					weight, BMI, blood pressure, pulse rate, fasting plasma  

					glucose, insulin, amylase, and lipid profile parameters in  

					apparently healthy adults in Nnewi, Nigeria.  

					MATERIALS AND METHOD  

					Study site: The College of Health Sciences (CHS),  

					Nnamdi Azikiwe University, Nnewi Campus, Anambra  

					State, Nigeria, was the site of this investigation.  

					Phytochemical studies have shown that V. amygdalina is  

					rich in flavonoids, phenolic compounds, alkaloids,  

					tannins, saponins, sesquiterpene lactones, triterpenoids,  

					steroids, cardiac glycosides, and other bioactive  

					constituents known for their antioxidant, anti-  

					inflammatory, hypoglycaemic, and hypolipidaemic  

					properties.15,16  

					Study Design and Subject Recruitment: The pre-  

					post experimental study randomly included a total of 10  

					apparently healthy students from CHS, Nnewi, with ages  

					ranging from 18-30 years. Participants were advised to  

					abstain from all forms of supplementation for a period  

					of two weeks before the commencement of the study.  

					Two gram (2g) of the commercially prepared bitter leaf  

					enriched herbal tea blend (BLEHTB) was purchased  

					from the vendor in Nnewi. 200ml of boiled water was  

					There is increasing scientific evidence that supports the  

					beneficial impact of plant-based interventions. For  
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					poured into a cup and the tea bag (2g in weight) was  

					(FPG).24 Serum human insulin was evaluated by enzyme  

					linked immunosorbent assay (ELISA) technique as  

					described by.25 Total cholesterol (TC), triglyceride (TG),  

					infused into the hot water for 3 minutes and stirred  

					gently. Participants received the prepared 200ml of  

					BLEHTB once daily before their daily breakfast for 21  

					consecutive days using the oral method of  

					administration. Fasting blood samples were collected  

					from participants before, 11 days, and 22 days after  

					BLEHTB consumption from the antecubital vein to  

					measure biochemical parameters. Also, the participants’  

					body weight (WT), body mass index (BMI), systolic  

					blood pressure (SBP), diastolic blood pressure (DBP)  

					and Pulse rate were obtained in the same manner.  

					Structured questionnaire was used to obtain relevant  

					patient data such as age, sex, dietary pattern, life style, etc  

					and high density lipoprotein cholesterol (HDL-C) were  

					26–28  

					assessed by colorimetric method according to  

					,

					whereas Low density lipoprotein cholesterol (LDL-C)  

					was estimated by computation using the method  

					29  

					described by  

					.The modified Caraway method  

					described by was used to measure amylase activity.30  

					Anthropometric indices measurements: Body weight  

					was determined using a calibrated digital scale, with  

					participants barefoot. Height was measured using a  

					stadiometer, with participants standing barefoot, heels  

					together, and head positioned in the Frankfurt plane.  

					BMI was calculated as weight in kilogram divided by the  

					square of height in meter (kg/m²).  

					Inclusion Criteria:  

					Apparently healthy male and  

					female students aged between 18-30 years willing to  

					drink herbal tea for 21 days.  

					Exclusion Criteria  

					Blood pressure (BP) and pulse measurements:  

					Blood pressure and pulse rate was measured with an  

					automated sphygmomanometer while the participant  

					was seated and relaxed for a minimum of two minutes.  

					Statistical Analysis: The data was analysed using SPSS  

					statistical software, version 26.0. Paired t-test was used  

					to analyse the data obtained and statistical significance  

					set at p<0.05.  

					

					

					

					Individuals with known chronic diseases and  

					metabolic diseases  

					pregnant women or lactating mothers as well  

					as alcoholics and smokers  

					Participants  

					on  

					other  

					forms  

					of  

					supplementation including actively exercising  

					individuals.  

					RESULTS  

					Ethical Approval: Ethical Approval: The Faculty of  

					Medical Laboratory Science Ethics Committee at  

					Nnamdi Azikiwe University, Nnewi Campus, granted  

					ethical approval (FMLS/REC/025/219). Written  

					informed permission from the subjects was requested  

					and obtained before the study commenced.  

					Table 1 presents the mean ± standard deviation of  

					selected anthropometric, blood pressure and pulse rate  

					measured before bitter leaf–enriched herbal tea blend  

					consumption (day 0), at the midpoint of consumption  

					(day 11), and post consumption (day 22).  

					As shown in Table 1, body weight was changed  

					significantly during the course of bitter leaf–enriched  

					herbal tea blend consumption. There was a significant  

					increase in the mean body weight following the  

					consumption of bitter leaf–enriched herbal tea blend at  

					day 22 compared to the observed values at day baseline  

					and day 11 (p = 0.012; 0.022) respectively, although the  

					observed values did not differ significantly at day 11  

					when compared to baseline values (p = 0.363).  

					Body mass index did not differ significantly across the  

					three time points (p > 0.05), suggesting that the  

					observed variations in body weight were not sufficient  

					to translate into meaningful changes in BMI over the  

					study period.  

					Collection of samples and analysis: Venipuncture  

					was used to obtain six milliliters (6 ml) of venous fasting  

					blood samples from each individual on days 0, 11, and  

					22, respectively, following ten to twelve hours of fasting.  

					For the purpose of determining the fasting blood  

					glucose level, 2 milliliters were added to fluoride oxalate  

					and analyzed right away without being stored. A plain  

					container was filled with the remaining 4 milliliters of the  

					blood sample, which was then allowed to clot and  

					retract. After centrifuging it for five minutes at 4000  

					rpm, it was separated to measure serum insulin, lipid  

					profile (total cholesterol, triglycerides, high density  

					lipoprotein cholesterol, low density lipoprotein  

					cholesterol), and amylase activity. Samples of serum that  

					were not examined immediately were kept frozen at -  

					20ºC.  

					Systolic blood pressure did not differ significantly  

					following 11 days consumption of bitter leaf enriched  

					herbal tea blend when compared with the observed  

					baseline value (p = 0.175), although there was a  

					Laboratory Method: The glucose oxidase peroxidase  

					technique was used to measure fasting plasma glucose  
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					statistically significant reduction observed at the  

					baseline-to-post differences also significant (p = 0.002).  

					Low-density lipoprotein cholesterol (LDL-C) decreased  

					significantly across all time points (baseline vs midpoint,  

					p = 0.010; midpoint vs post-consumption, p = 0.004;  

					baseline vs post-consumption, p = 0.001). High-density  

					lipoprotein cholesterol (HDL-C) increased significantly  

					from midpoint to post-consumption (p = 0.001) and  

					from baseline to post-consumption (p = 0.004).  

					Triglyceride levels exhibited statistically significant  

					reductions across all time points comparisons (p < 0.05),  

					been significantly decreased at midpoint consumption  

					midpoint of bitter leaf–enriched herbal tea blend  

					consumption when compared with post consumption (p  

					= 0.032). This reduction, however, was not maintained  

					at day 22, as systolic blood pressure values at post-  

					consumption  

					were  

					comparable  

					to  

					baseline  

					measurements (p = 0.257).  

					No significant differences were observed in diastolic  

					blood pressure as well as pulse rate across baseline,  

					midpoint, and post-consumption measurements (p >  

					0.05), indicating that these parameters remained  

					relatively stable throughout the period of bitter leaf–  

					enriched herbal tea blend consumption.  

					Biochemical parameters measured in Table 2 showed  

					that fasting plasma glucose and insulin levels were not  

					significantly altered during the course of the intervention  

					(p > 0.05). In contrast, lipid profile parameters were  

					significantly modulated. Total cholesterol decreased  

					significantly from baseline to midpoint (p = 0.012) and  

					from midpoint to post-consumption (p = 0.027), with  

					(1.00±0.15;  

					p

					=

					0.026) and post consumption  

					(1.00±0.15; p = 0.015) when compared with baseline  

					values respectively.  

					Pancreatic amylase activity did not differ significantly at  

					mid-point and post-consumption compared to baseline  

					values (p = 0.472; 0.051) respectively but decreased  

					significantly at midpoint compared with post  

					consumption (p = 0.031).  

					Table 1: Selected vital parameters of the respondents before and after bitter leaf enriched herbal tea blend consumption  

					(Mean± SD; n = 10).  

					Parameter  

					Baseline  

					(A)  

					Midpoint  

					(B)  

					Post  

					(C)  

					P value  

					(AvsB)  

					0.363  

					0.245  

					0.175  

					P value  

					(BvsC)  

					0.022*  

					0.058  

					0.032*  

					0.411  

					P value  

					(AvsC)  

					0.012*  

					0.056  

					0.257  

					0.456  

					WT (Kg)  

					67.8±14.1  

					23.5±7.7  

					115.4±9.7  

					66.2±10.3  

					76.3±14.0  

					67.7±14.2  

					23.4±7.7  

					112.4±11.5  

					65.0±5.5  

					73.5±10.2  

					68.4±14.0  

					23.9±7.6  

					117.0±5.9  

					65.8±7.6  

					76.8±11.7  

					BMI (Kg/m2)  

					SBP (mmHg)  

					DBP (mmHg)  

					Pulse (bpm)  

					0.366  

					0.162  

					0.204  

					0.439  

					*Statistically significant at p<0.05.  

					Table 2: Levels of fasting plasma glucose, insulin, lipid profile and amylase activity before and after consumption of bitter  

					leaf enriched herbal tea (Mean± SD; n = 10)  

					Parameter  

					Baseline  

					(A)  

					Midpoint  

					(B)  

					Post  

					(C)  

					P value  

					(AvsB)  

					0.279  

					P value  

					(BvsC)  

					0.217  

					P value  

					(AvsC)  

					0.348  

					Glucose (mg/dl)  

					Insulin (mIU/L)  

					TC (mmol/L)  

					86.20±7.21  

					14.90±3.96  

					5.60±1.07  

					1.00±0.20  

					1.00±0.17  

					4.10±0.96  

					174.10±27.96  

					83.00±9.04  

					16.40±3.43  

					4.60±0.86  

					1.00±0.15  

					1.20±0.17  

					2.90±0.70  

					145.50±35.08  

					83.40±10.36  

					15.60±3.16  

					4.30±0.90  

					1.00±0.15  

					1.50±0.51  

					2.30±0.77  

					172.40±27.52  

					0.072  

					0.087  

					0.096  

					0.012*  

					0.026*  

					0.073  

					0.010*  

					0.472  

					0.027*  

					0.037*  

					0.001*  

					0.004*  

					0.031*  

					0.002*  

					0.015*  

					0.004*  

					0.001*  

					0.051  

					TG (mmol/L)  

					HDL-C (mmol/L)  

					LDL-C (mmol/L)  

					Amylase (IU/L)  

					Statistically significant at p<0.05  

					DISCUSSION  

					beneficial effects on lipid profiles, blood pressure, and  

					oxidative stress markers.31-34  

					In this study, one of the most notable outcomes of this  

					study was the significant improvement in lipid profile,  

					characterized by reductions in total cholesterol and  

					Herbal tea consumption has been documented to have  

					clinical relevance as a complementary dietary strategy for  

					cardiometabolic health, with evidence indicating  

					The Nigerian Health Journal, Volume 26, Issue 2  

					© The Author(s), 2026. Published by The Nigerian Medical Association, Rivers State Branch.  

					Downloaded from www.tnhjph.com  

					Print ISSN: 0189-9287 Online ISSN: 2992-345X  

					688  

				

			

		

		
			
				
					
				
			

			
				
					The Nigerian Health Journal; Volume 26, Issue 2 – June, 2026  

					Metabolic and Pancreatic Effects of Short-Term Bitter Leaf Enriched Herbal Tea Blend Consumption  

					Meludu et al  

					LDL-cholesterol, as well as an increase in HDL-  

					CONCLUSION  

					cholesterol. These findings are consistent with the  

					38  

					This study showed significant reductions in the serum  

					levels of total cholesterol, triglycerides, and low-density  

					lipoprotein cholesterol and an increase in the serum high  

					density lipoprotein cholesterol level as well as body  

					weight after bitter leaf enriched herbal tea consumption.  

					These findings suggest that bitter leaf–enriched herbal  

					tea blend consumption has positive effect on lipid  

					metabolism and therefore, may be a useful adjunct in the  

					therapeutic management of cardiometabolic disorders  

					characterized by hyperlipidaemia. However, further  

					research with larger sample size and longer intervention  

					durations is necessary to elucidate the underlying  

					mechanisms associated with the present findings.  
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					reports of previous studies.35-  

					The lipid-lowering  

					effects observed in this study may be attributed to the  

					phytochemical composition of bitter leaf, which includes  

					flavonoids, phenolic acids, sesquiterpene lactones, and  

					saponins.39 These compounds have been shown to exert  

					antioxidant effects, reduce lipid peroxidation, and  

					modulate lipid-regulating enzymes.40 These findings  

					imply a reduction in the atherogenic lipids and as such a  

					potential reduction in the risk of cardiovascular diseases.  

					Reduced LDL oxidation is a critical mechanism in the  

					prevention of atherogenesis and may partly explain the  

					observed reductions in LDL-cholesterol in the present  

					study. The concomitant increase in HDL-C levels  

					further shows an improvement in the anti-atherogenic  

					potential of bitter leaf enriched herbal tea blend. This  

					increase in HDL-C reflects an enhanced protective  

					capacity against cardiovascular disease risk, given the  

					established role of HDL-C in reverse cholesterol  

					transport and lipid clearance.  

					Despite the favorable lipid modulation as recorded in  

					the current study, fasting plasma glucose and insulin  

					levels did not change significantly post intervention.  

					These findings are invariance with the reports of some  

					other previous studies.41-44 The disparity in findings may  

					be influenced by the differences in the study populations  

					employed; the duration of study as well as the small  

					sample size used in the current study.  

					However, the present study showed no significant  

					difference in the activity of pancreatic amylase after  

					bitter leaf enriched herbal tea blend consumption. This  

					finding is invariance with the previous studies by Adeoye  

					et al.42 and Uthman 45 which demonstrated that bitter leaf  

					extracts inhibit α-amylase activity.  

					Furthermore, the diastolic blood pressure, body mass  

					index and pulse rate remained the same before and after  

					the intervention. Nevertheless, the modest, transient  

					reduction in systolic blood pressure at day 11 may reflect  

					the vascular effects of flavonoid-mediated antioxidant  

					mechanisms, which enhance endothelial nitric oxide  

					bioavailability and reduce oxidative vascular stress.  

					While direct clinical evidence of bitter leaf’s  

					antihypertensive action in humans remains scarce,  

					similar polyphenol-rich botanical interventions have  

					demonstrated improvements in systolic pressure in  

					animal models of hypertension.46  
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