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					Myocardial infarction (MI) is characterized by necrosis of heart muscle cells. Risk factors of MI  

					include hypertension, diabetes mellitus and obesity which are derangements in blood pressure,  

					blood glucose and body weight respectively. Haematological changes play a significant role in the  

					pathophysiology and management of MI. Musa cavendish (MC) is known to exhibit some  

					characteristics which may be protective in MI. The aim of this study was to investigate the effects  

					of MC on selected physiological parameters and deranged haematological indices in isoproterenol  

					(ISP) induced MI in Wistar rats. This study employed an experimental design. Aqueous extraction  

					of MC was carried out. 60 rats were randomly assigned into ten groups (n=6). The groups were  

					Normal control which received distilled water; MC only (100, 200 and 400 mg/kg respectively);  

					MI control (ISP 85 mg/kg); Positive control (ISP + Propranolol 0.5 mg/kg); Aqueous extract of  

					MC (ISP +100, 200 and 400 mg/kg). Blood samples were collected for biochemical analyses. Data  

					analysis utilized one way ANOVA and tukey’s post hoc test with significance set at p<0.05. MC  

					did not cause any significant change in blood pressure, blood glucose and heart rate of healthy  

					animals. There was a decrease in total white blood cells, neutrophils, lymphocytes, monocytes and  

					platelet count and an increase in haemoglobin concentration after 4 weeks of treatment, when  

					compared to control. MC thus reverses ISP induced derangements in PCV, Haemoglobin  

					concentration, platelets, total white blood cell counts, neutrophils, lymphocytes and monocytes.  
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					This predisposes to persistent microvascular blockage which increases  

					irreversible capillary degeneration and leads to haemorrhage in the  

					Introduction  

					In sub-Saharan Africa, cardiovascular disease (CVD)  

					remains the most prevalent cause of non-communicable disease (NCD)  

					related deaths, with approximately 13% of all deaths and 37% of NCD  

					deaths attributed while it is postulated that in the near future, CVDs  

					account for more fatalities in low-income nations than infectious  

					diseases.1 The term myocardial infarction (MI) is applicable when there  

					is evidence of necrosis of heart muscle cells in a patient with a clinical  

					background consistent with ischaemia of the myocardium.2 MI more  

					familiarly known as ‘heart attack’ is predominantly instigated by the  

					generation of atherosclerotic plaques in the walls of the arteries, thus  

					compromising blood supply to the heart resulting in ischaemic  

					alterations in cardiac muscles owing to insufficient oxygen delivery.3  

					There are many risk factors for MI including hypertension, alcohol  

					consumption, DM, tobacco use, inadequate physical activity, and  

					obesity.4 Correlating variables such as mechanical stress on blood  

					arteries, which is a critical element in endothelial dysfunction brought  

					on by hypertension, contributes to the pathophysiology of  

					atherosclerosis and cardiac necrosis.5  

					infarct zone, which independently predicts mortality or heart failure in  

					the long term.6,7 In the past, case fatality rates of patients presenting  

					with both diabetes and myocardial infarction was quite high. However,  

					the innovation of modern therapeutic interventions has reduced the  

					fatality in such patients.8 Despite the improvements, diabetes  

					complicating MI is still responsible for a significantly higher case-  

					fatality rate. With this rising prevalence in the Nigerian sub region, rates  

					of NCDs such as MI and the mortality rates thereof are more than likely  

					to escalate.9,10 Obesity, often regarded as a modifiable cardiovascular  

					risk factor, is associated with acute myocardial infarction,11,12 and its  

					prevalence is on the rise in the continent13 Certain haematological  

					indices are critical to the pathogenesis, management and monitoring of  

					myocardial infarction. Anaemia in MI is well documented to adversely  

					affect outcomes by causing an increased circulating catecholamine  

					concentration which is directly linked to causing an aberration in the  

					cardiac oxygen consumption balance. Anaemia also has a direct adverse  

					effect on vascular healing, nitric oxide depletion and oxidative stress-  

					mediated ischaemia-reperfusion injury as well as pathological  

					ventricular remodelling.14,15 Furthermore, myocardial infarction is said  

					to develop from cardiac inflammation with expression of inflammation  

					biomarkers as part of the hallmarks of the disease. Neutrophils,  

					lymphocytes, tumour necrosis factor-α, interleukin 6 as well as products  

					of the complement cascade are said to be affected.16 Phytochemicals are  

					useful in the discovery and development of new compounds and  

					medications.17,18 Musa cavendish forms an important constituent of diet  

					in many countries around the world and has for long been researched  

					and found to possess considerable amounts of biologically active  

					compounds for example, flavonoids, carotenoids and phenols which  

					have significant anti-inflammatory and antioxidant effects.19,20 The  
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					efficacy of Musa spp has been demonstrated as an anti-ulcerogenic  

					agent21 and also as having significant antioxidant potential.22 Other  

					researchers state that a single fruit of Musa cavendish can fulfil a  

					significant proportion of the daily potassium requirement.23 Recent  

					research indicates that potassium supplementation may aid  

					management of hypertension in persons with potassium deficiency and  

					reduce the incidence of stroke.24,25 Musa cavendish has also been shown  

					to protect against renal and hepatic derangements in isoproterenol  

					induced MI.26 Musa cavendish is a modest source of health-enhancing  

					flavonoids and polyphenolic antioxidants, including lutein and  

					zeaxanthin. It contains tiny levels of β- and α-carotenes all of which  

					function as anti-inflammatory agents as well as protective scavengers,  

					neutralising oxygen-derived free radicals and reactive oxygen species  

					(ROS).27 The aim of the present study was thus to investigate the roles  

					Musa cavendish may play in prevention or amelioration of changes in  

					haematological indices in isoproterenol induced myocardial infarction  

					as well as to establish the baseline effect of Musa cavendish on selected  

					physiological parameters such as blood pressure, blood glucose and  

					weight. There is as yet no existing study that investigates the possible  

					role of MC in amelioration or prevention of haematological  

					derangements in ISP induced MI.  

					group 1 were administered 10 mL/kg of distilled water. Animals in  

					groups 2 to 6 were administered 85 mg/kg of subcutaneous ISP on days  

					28 to 30 of the study. Moreover, Group 3 animals were also  

					administered 0.5 mg/kg of propranolol, orally. Animals in groups 4 to  

					6 were also administered with 100, 200 and 400 mg/kg of MC  

					respectively. Unless otherwise stated, drug administrations were carried  

					out for 30 consecutive days prior to sacrifice.  

					Measurement of weight  

					Body weight of animals was measured weekly in grams using an  

					electronic weighing balance.  

					Measurement of blood pressure and heart rate  

					Blood pressure measurements (systolic blood pressure – SBP, diastolic  

					blood pressure – DBP, and heart rate – HR) were recorded in the  

					conscious rats weekly during daylight (between 8 am and 12 noon) by  

					the same investigator, using a tail-cuff plethysmography (MRBP  

					system, IITC Life Science, Woodland Hills, CA, USA), a computerized  

					non-invasive blood pressure system which measures rat’s tail blood  

					pressure by means of volume pressure. The rat was placed in the  

					restrainer (animal holder) leaving the tail outside and adjusted to the  

					position with restricted movement. The BP monitoring sensor was  

					placed round the tail root of rats. Following animal movement stability,  

					the data of SBP, DBP and HR were recorded.  

					Materials and Methods  

					Animals  

					Healthy adult male Wistar rats aged 12-15 weeks were randomly  

					selected for the study. Animals were obtained from the Animal House  

					of the Pharmacology Department, Delta State University, Abraka, Delta  

					State, Nigeria. The rats were acclimatized for 14 days prior to the study  

					under standard conditions of temperature and relative humidity with a  

					12:12 light:dark cycle. The rats were fed with standard animal pellet  

					feeds and clean water ad libitum. Ethical approval was obtained from  

					the Research, Ethics and Grants Committee of the Faculty of Basic  

					Measurement of blood glucose  

					Fasting blood sugar level (FBS) was measured using ACCU-CHEK®  

					Active glucometer with compatible blood glucose test strips. FBS was  

					measured in mg/dL on the first day of each new week of the study.28.  

					Assay of haematological parameters  

					Blood collected into heparinized tubes was used for the determination  

					of haematological parameters: packed cell volume (PCV), haemoglobin  

					(Hb), mean corpuscular volume (MCV), mean corpuscular  

					haemoglobin (MCH), red blood cells (RBC), white blood cell (WBC),  

					basophils, neutrophils, eosinophils, platelet, lymphocytes, and  

					monocytes were analysed using automated sysmex- K1000.  

					Medical  

					Sciences,  

					Delta  

					State  

					University,  

					Abraka  

					(RBC/FBMC/DELSU/24/648) in compliance with the standard  

					guidelines for the care and use of laboratory animals.  

					Plant Collection and Identification  

					Musa cavendish (MC) sample was obtained on the 23rd of December,  

					2023 from the Botanical Garden, Delta state University, Abraka located  

					at Latitude 6030’59.99”N and Longitude 3023’5.99”E. The plant was  

					identified and authenticated by Ozioma. E. Michael, a botanist with  

					Delta State University; was registered with voucher Number DELSUH  

					303 and deposited in the herbarium of the Delta State University,  

					Abraka.  

					Data analysis  

					All data obtained were expressed as mean ± SEM (standard error of  

					mean), and analyzed by one-way analysis of variance (ANOVA) and  

					followed by Tukey’s post hoc test. Analysis was done using Statistical  

					package for social sciences (SPSS-23) and GraphPad prism 9.0  

					(GraphPad software Inc, USA). P-values < 0.05 were taken as  

					significant. Data were presented in tables and graphs.  

					Extraction of Plant Material  

					Results and Discussion  

					The fruit of the plant was separated from the bark, washed, rinsed, and  

					chopped into little pieces. The diced samples were dried at room  

					temperature until they achieved a consistent weight. The dried Musa  

					cavendish pulp was then crushed into powder and stored in an airtight  

					plastic container at room temperature.  

					The powdered pulp (100 g) was weighed into a 1000 mL Pyrex glass  

					beaker and dissolved in 200 mL of distilled water. The mixture was  

					allowed to stand for 72 hours at room temperature, stirred regularly with  

					a glass rod, and then filtered with Whitman number one filter paper to  

					obtain the crude aqueous extract of the fruit of Musa cavendish. The  

					filtrate was concentrated using a lyophilizer and preserved in the  

					refrigerator when not being utilized.  

					The present study assessed the effects of Musa cavendish on  

					haematological changes in isoproterenol-induced myocardial infarction  

					as well as the effects on selected physiological parameters in Wistar  

					rats. The effects of Musa cavendish on selected baseline physiological  

					parameters (weight, blood pressure, heart rate and blood glucose) are  

					important to establish, as Musa cavendish is a staple food in many areas  

					globally with potential to positively or negatively affect cardiovascular  

					risk factors.  

					Effects of aqueous extract of Musa cavendish (MC) on body weight of  

					healthy Wistar rats  

					Body weights of animals increased across all groups after a 4-week  

					period. There was no significant (p >0.05) gain in body weights of  

					animals administered with MC at 100, 200, and 400 mg/kg when  

					compared with normal control (Table 1). Musa cavendish tended to  

					increase the final body weight of the animals, although it was not  

					significant when compared to control. This result is dissimilar to the  

					results of a similar study,29 which determined that there was a reduction  

					in weight and BMI in diabetic male human subjects whose diets were  

					supplemented with Musa spp. for 4 weeks; a reduction that was found  

					to be statistically significant.  

					Research design  

					The study employed the use of an experimental study design which  

					proceeded in two phases. Phase one involved the determination of the  

					effects of MC on body weight, blood glucose and blood pressure of  

					healthy Wistar rats. 24 animals were divided into 4 groups (6 animals  

					per group). Group 1 animals were administered 10 mL/kg of distilled  

					water. Group 2, 3 and 4 animals were administered 100 mg/kg, 200  

					mg/kg and 400 mg/kg of the MC extract respectively.  

					Phase 2 involved determination of the effects of MC on haematological  

					changes in isoproterenol-induced myocardial infarction. 36 animals  

					were randomly divided into 6 groups (6 animals per group). Animals in  
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					from week 1 through week 4. When compared with the normal control  

					group, the groups administered the extract at 100, 200, and 400 mg/kg  

					showed no significant change (p>0.05) in the haemodynamic indices  

					after 4 weeks (Table 2).  

					Table 1: Effect of aqueous extract of Musa cavendish (MC) on  

					body weight of normal Wistar rats  

					Group  

					Initial weight  

					(g)  

					Final weight  

					(g)  

					Weight gain  

					(%)  

					Chronic hypertension is a major risk factor of CVD and MI. One  

					study,30 previously determined that pharmacological management of  

					blood pressure reduced risk of major CVD significantly. The current  

					study found no significant difference in heart rate and systolic or  

					diastolic blood pressure when the treatment groups were compared with  

					each other; but the groups all showed a significant reduction in systolic  

					and diastolic blood pressure, as well as heart rate after 4 weeks of  

					treatment with MC. The existing data on the effects of Musa spp on  

					blood pressure control over time have been conflicting. Some  

					investigators,31 determined in their study that Musa spp caused a  

					significant decrease in week 3 heart rate and week 4 heart rate and blood  

					pressure. Other studies have suggested that potassium supplementation  

					and the relatively high potassium content of Musa spp is beneficial in  

					management of hypertension.32,33  

					Normal  

					Control  

					121.60 ± 3.67  

					124.20 ± 7.66  

					120.80 ± 4.14  

					118.80 ± 4.21  

					232.40 ±34.18 47.68 ± 9.59  

					245.20 ± 19.83 49.36 ± 6.33  

					248.40 ± 21.27 51.74 ± 10.20  

					248.20 ± 28.84 52.27 ± 7.99  

					Extract 100  

					mg/kg  

					Extract 200  

					mg/kg  

					Conversely, another study34 did not find any significant effects of Musa  

					spp on blood pressure or heart rate. A few differences in the studies  

					cited to reflect the effects of Musa spp on blood pressure are worth  

					noting however. First is that while one of the studies31 utilized Musa  

					cavendish on spontaneously hypertensive rats, the latter study34  

					involved ripe Musa paradisiaca fruits in otherwise normal humans. The  

					index study was executed using ripe Musa cavendish in Wistar rats.  

					Worth highlighting as well is that the therapeutic effect of potassium  

					supplementation on blood pressure was more pronounced in  

					hypertensives than those with normal blood pressure.32  

					Extract 400  

					mg/kg  

					Values are expressed as mean ± SEM (n = 6); * = P < 0.05 when  

					compared with normal control. Extract = Musa cavendish.  

					Effect of aqueous extract of Musa cavendish (MC) on blood pressure  

					and pulse rate in Wistar rats  

					There was no significant change in systolic blood pressure (SBP),  

					diastolic blood pressure (DBP) and pulse rate (PR) across the groups  

					Table 2: Effect of aqueous extract of Musa cavendish (MC) on blood pressure and pulse rate in healthy Wistar rats  

					Groups  

					SBP  

					SBP  

					DBP  

					DBP  

					PR  

					PR  

					(Week 1)  

					(Week 4)  

					(Week 1)  

					(Week 4)  

					(Week 1)  

					(Week 4)  

					Normal Control  

					104.80 ± 10.11 108.20 ± 8.99  

					62.00 ± 10.43  

					58.60 ± 20.55  

					84.80 ± 11.16  

					88.60 ± 10.04  

					Extract 100 mg/kg 99.60 ± 9.05  

					Extract 200 mg/kg 101.80 ± 10.16 97.60 ± 8.70  

					Extract 400 mg/kg 106.60 ± 9.03 104.80 ± 13.16  

					102.80 ± 8.98  

					60.00 ± 12.77  

					62.60 ± 8.26  

					60.20 ± 14.54  

					64.00 ± 26.42  

					59.60 ± 36.75  

					63.60 ± 12.26  

					78.20 ± 9.83  

					77.00 ± 13.69  

					83.80 ± 8.96  

					86.80 ± 8.94  

					78.80 ± 9.96  

					80.20 ± 9.29  

					Values are expressed as mean ± SEM (n = 6); * = P < 0.05 when compared with normal control. Extract = Musa cavendish; SBP = Systolic blood pressure;  

					DBP = Diastolic blood pressure; PR = pulse rate.  

					Table 3 illustrates the effect of aqueous extract of MC on packed cell  

					Effect of aqueous extract of Musa cavendish (MC) on blood glucose  

					level of healthy Wistar rats  

					volume (PCV), haemoglobin (Hb) concentration and platelet count in  

					isoproterenol-induced myocardial infarction. Administration of  

					isoproterenol decreased PCV and Hb non-significantly (p>0.05) and  

					significantly increased platelet counts when compared to normal  

					control. Treatment with the extract had an increase in PCV and Hb  

					which was significant (p<0.05) at 400 mg/kg when compared with  

					isoproterenol group (ISP). Platelet count was significantly (p<0.05)  

					reduced in groups that received the extract at 100, 200, and 400 mg/kg  

					when compared with isoproterenol group.  

					Figure 1 shows the effect of aqueous extract of MC on blood glucose  

					level of normal Wistar rats. There was non-significant (p>0.05) increase  

					in the glucose level across the animal groups administered 100, 200,  

					and 400 mg/kg when compared to normal control group. Furthermore,  

					this study did not find any significant change in blood glucose. Lin31  

					however found in their study, that Musa cavendish ameliorated blood  

					glucose derangements in diabetic rats.  

					One study36 reveals that anaemia has the potential to worsen the  

					myocardial ischaemic insult in AMI both by decreasing the oxygen  

					content of the blood supplied to the jeopardized myocardium and by  

					Effect of aqueous extract of Musa cavendish (MC) on PCV, Hb and  

					platelets in isoproterenol-induced MI in Wistar rats  

					The precise effects exerted by various phytochemical containing  

					substances on haematological indices have become the subject of much  

					research in recent years. Furthermore, the effect of some co-morbidities  

					on MI have also taken a more central role recently. The far-reaching  

					effects of anaemia for example, has been established to worsen the  

					mortality and morbidity of MI and lead to poor outcomes all round.35  

					The same author postulates that one of the mechanisms by which this  

					occurs is the activation of the sympathetic system by anaemia which  

					worsens the myocardial supply imbalance.  

					increasing myocardial oxygen consumption through increased cardiac  

					37  

					metabolic activity. Carson et. al.  

					therefore suggests that low  

					haemoglobin (Hb) concentrations at presentation convey a worse  

					prognosis in patients with MI. Research using animal models have also  

					demonstrated a protective effect of higher haemoglobin concentrations  

					in the setting of coronary artery stenosis, even when said stenosis is said  

					to be significant.37  
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					Table 3: Effects of Musa cavendish (MC) on PCV, Hb and platelets in isoproterenol-induced MI in Wistar rats  

					Group  

					PCV (%)  

					40.17 ± 0.98  

					37.00 ± 0.89  

					41.67 ± 2.66  

					39.17 ± 1.72  

					42.00 ± 0.89  

					46.50 ± 1.38*ab  

					Hb (g/dl)  

					13.37 ± 0.33  

					12.40 ± 0.31  

					13.87 ± 0.90  

					13. 00 ± 0.57  

					13.97 ± 0.31  

					15.48 ± 0.46a  

					PLATELETS (109/L)  

					Normal control  

					76.00 ± 3.28  

					ISP  

					150.00 ± 1.10*  

					77.50 ± 6.02*a  

					ISP + PRO 0.5 mg/kg  

					ISP + Extract 100 mg/kg  

					ISP + Extract 200 mg/kg  

					ISP + Extract 400 mg/kg  

					119.50 ± 10.82*ab  

					102.00 ± 1.38*ab  

					99.67 ± 3.06*ab  

					Values are expressed as mean ± SEM (n = 6); * = P < 0.05 when compared with normal control, a = P < 0.05 when compared with ISP, b = P < 0.05  

					when compared with ISP+PRO. Extract = Musa cavendish; ISP = isoproterenol; PRN = propranolol; PCV = packed cell volume; Hb = haemoglobin  

					Figure 1: Effect of aqueous extract of Musa cavendish (MC) on blood glucose in Wistar rats.  

					Values are expressed as mean ± SEM (n = 6); Extract = Musa cavendish. Values are expressed as mean ± SEM (n = 6)  

					The index research found a significant decrease in pack cell volume  

					(PCV) and haemoglobin (Hb) concentration in the MI control group  

					which appeared to be corrected by treatment with the MC extract at 100  

					mg/kg, 200 mg/kg and 400 mg/kg. It is well established that oxidative  

					stress is able to cause anaemia by oxidation of the red blood cell  

					membrane thus increasing fragility and auto-oxidation thus leading to a  

					reduction in PCV and Hb concentration.38 There appears to be multiple  

					clinical studies which confirm the presence of anaemia at presentation  

					of patients with MI with numbers varying anywhere between 30% and  

					60%.35,39,40 The cause and mechanism of this anaemia has not been  

					definitively defined as while some authors believe it could have  

					predated the MI,40 others suggest it could be caused by the inflammation  

					and pathological processes that lead to MI including haemodilution.39  

					This study further demonstrated a significant increase in haemoglobin  

					concentration and pack cell volume in treatment groups when compared  

					with the normal and negative controls. This is at variance with other  

					similar studies carried out on the effects of Musa spp on haematological  

					parameters which did not find any significant difference41 and even a  

					decrease in haemoglobin concentration.42 However, the other studies  

					focused on other species of Musa other than cavendish and also on other  

					parts of the plant such as bark and stem respectively.  

					Platelets have a primary function of stopping haemorrhage from  

					vascular endothelium or tissue following an injury, but pathologically,  

					their apportioned physiological function of plugging endothelial  

					defects, platelet activation in response to plaque disruption, resulting in  

					occlusive thrombosis, is the base upon which acute MI could occur.43  

					The researchers43 further comment that there is a remarkably higher  

					platelet count in MI compared with the normal population while other  

					authors revealed that the mean platelet volume is significantly elevated  

					in MI.44 It is in fact established that both platelet count and mean platelet  

					volume are important indices in prediction of long-term mortality after  

					MI.45 Platelet activation results in the production of pro-inflammatory,  

					mitogenic, and pro-apoptotic chemicals, as well as cytotoxic  

					substances, which interact with leukocytes and endothelial cells,  

					initiating and exacerbating cardiac ischaemia/reperfusion injury.46 The  

					results of the index study showed a significant elevation in platelet  

					count in the MI control group when compared with the normal control  

					group. Furthermore, this significant decrease of platelets in the ISO  

					treatment group appeared to be ameliorated in a non-dose dependent  

					manner.  
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					Effect of aqueous extract of Musa cavendish (MC) on white blood cell  

					(WBC), monocyte, neutrophil, and lymphocyte count in isoproterenol-  

					induced MI in Wistar rats  

					The changes in white blood cells (WBC) count in myocardial infarction  

					has also been the subject of much research. All AMI studied groups had  

					significantly higher WBC count compared with controls mainly due to  

					increased neutrophils.47 There is documented evidence confirming that  

					a rise in WBC counts conveys a higher mortality as well as prolonged  

					stay in hospital as regards patients being managed for unstable angina  

					or AMI.48,49 These effects were seen in all sub groups; women, men,  

					elderly patients or younger patients as well as smokers and non-  

					smokers.  

					Figures 2-5 show the effect of aqueous extract of MC on white blood  

					cell (WBC), monocyte, neutrophil, and lymphocyte counts. Induction  

					with isoproterenol significantly p<0.05) increased WBC count, as well  

					as monocyte, neutrophil, and lymphocyte count when compared to  

					normal control. Treatment with MC at 100, 200, and 400 mg/kg  

					significantly (p<0.05) reduced the elevated WBC count and the  

					differentials when compared to isoproterenol (ISP).  

					Figure 2: Effect of aqueous extract of Musa cavendish (MC) on white blood cell (WBC) count on isoproterenol-induced myocardial  

					infarction in Wistar rats. Values are expressed as mean ± SEM (n = 6); * = P < 0.05 when compared with normal control, # = P < 0.05  

					when compared with ISP.  

					Figure 3: Effect of aqueous extract of Musa cavendish (MC) on monocyte count on isoproterenol-induced myocardial infarction in  

					Wistar rats. Values are expressed as mean ± SEM (n = 6); * = P < 0.05 when compared with normal control, # = P < 0.05 when  

					compared with ISP. Control = Normal control; ISP = Isoproterenol; PRO = Propranolol; Extract = Musa cavendish (MC)  

					The results of this research found a significantly higher WBC count in  

					the MI control compared to the normal control. This is in keeping with  

					established knowledge of pattern of rise in WBC in MI as quoted above.  

					Furthermore, there was also a significant decrease in the MC treatment  
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					groups, when compared to the ISP treatment groups. Human studies in  

					STEMI patients demonstrated higher WBC counts on account of a  

					higher neutrophil count at hospitalisation compared with stable angina  

					patients. Interventions such as percutaneous coronary intervention  

					(PCI) and tocilizumab (a biological immunosuppressant) also showed a  

					gradual decline in neutrophils which was found to be associated with  

					improved myocardial recovery and lower peak troponin values.50 This  

					finding was similar to the results of the index study which also found a  

					significant decrease in the neutrophil count in MC treated groups  

					compared to the ISP group suggesting an improved myocardial  

					performance. The trend with total white blood cell count was also noted  

					with neutrophils and monocytes. There was a significant increase in  

					neutrophils and monocytes in the negative control group, a trend  

					reversed by the administration of the plant extract. The elevation in  

					monocytes and neutrophils strengthens the evidence for inflammation  

					as a mechanism of cardiac necrosis and also MC for its anti-  

					inflammatory effects in reversing the ischaemic necrosis induced. This  

					is further confirmed in the study51 which assessed the pro-inflammatory  

					role played by neutrophils and monocytes by the release of proteolytic  

					enzymes and reactive oxygen species that exacerbate the injury by  

					harming myocytes that survived the ischaemic period.  

					Figure 4: Effect of aqueous extract of Musa cavendish (MC) on neutrophil count on isoproterenol-induced myocardial infarction in  

					Wistar rats. Values are expressed as mean ± SEM (n = 6); * = P < 0.05 when compared with normal control, # = P < 0.05 when  

					compared with ISP. Control = Normal control; ISP = Isoproterenol; PRO = Propranolol; Extract = Musa cavendish (MC)  

					Figure 5: Effect of aqueous extract of Musa cavendish (MC) on lymphocyte count on isoproterenol-induced myocardial infarction in  

					Wistar rats. Values are expressed as mean ± SEM (n = 6); * = P < 0.05 when compared with normal control, # = P < 0.05 when  

					compared with ISP. Control = Normal control; ISP = Isoproterenol; PRO = Propranolol; Extract = Musa cavendish (MC)  
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					Effects of Musa cavendish on Neutrophil /Lymphocyte Ratio,  

					Platelet/Lymphocyte Ratio and Neutrophil+ Monocyte /Lymphocyte  

					Ratio in isoproterenol induced myocardial infarction in Wistar rats  

					Table 4 shows that there was a significant increase in Neutrophil  

					/Lymphocyte Ratio (NLr), Platelet/Lymphocyte Ratio (PLr) and  

					Neutrophil+ Monocyte /Lymphocyte Ratio (N+M/Lr) following  

					isoproterenol induction when compared to normal control. Treatment  

					with MC extract at 100, 200, and 400 mg/kg significantly decreased  

					NLr, PLr and N+M/Lr values when with ISP. There is also evidence as  

					to the use of the neutrophil/lymphocyte ratio in the prediction of  

					severity in subjects with MI. One study52 investigated the predictive  

					value of the neutrophil to lymphocyte ratio (NLR) and platelet-to-  

					lymphocyte ratio (PLR), in patients with non-ST-elevated myocardial  

					infarction (NSTEMI). A high NLR indicates systemic inflammation  

					and is said to be a major predictor of poor clinical outcomes. High NLR  

					values are associated with increased risk of complications such as heart  

					failure and mortality after acute MI.  

					The results of this study were indicative of a significantly higher NLR  

					and PLR for the negative control groups than for the treatment groups  

					suggestive of a protective role for MC in the course, prognosis and  

					severity of MI.  

					Table 4: Effects of Musa cavendish on NLr, PLr and N+M/Lr in isoproterenol-induced myocardial infarction in Wistar rats  

					Neutrophil /Lymphocyte  

					Ratio (NLr)  

					Platelet  

					Neutrophil  

					/Lymphocyte  

					Ratio (PLr)  

					+ Monocyte /Lymphocyte  

					Ratio (N+M/Lr)  

					Normal control  

					2.00 ± 0.26  

					88.47 ± 2.05  

					1.62 ± 0.03  

					ISP  

					3.00 ± 0.26*  

					1.40 ± 0.52#  

					1.87 ± 0.08#  

					1.40 ± 0.08#  

					2.00 ± 0.26#  

					118.90 ± 3.98*  

					74.19 ± 1.64#  

					98.60 ± 4.52#  

					93.73 ± 2.87#  

					102.80 ± 2.46#  

					3.44 ± 0.09*  

					1.96 ± 0.04#  

					2.03 ± 0.02#  

					2.01 ± 0.04#  

					2.01 ± 0.02#  

					ISP + PRN 5 mg  

					ISP + Extract 100 mg/kg  

					ISP + Extract 200 mg/kg  

					ISP + Extract 400 mg/kg  

					Values are expressed as mean ± SEM (n = 6); * = P < 0.05 when compared with normal control, # = P < 0.05 when compared with ISP. Extract = Musa  

					cavendish; ISP = isoproterenol; PRN = propranolol  
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