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Abstract 

This study investigates the cardio-protective effects of Ageratum conyzoides L. in a rat model of 

isoproterenol-induced myocardial infarction (MI). The study aims to evaluate the biochemical and 

histopathological changes following treatment with Ageratum conyzoides L. extract and determine its 

efficacy in mitigating myocardial damage. 
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Introduction 

Myocardial infarction (MI) is a major cardiovascular disorder characterized by the necrosis 

of cardiac tissue due to prolonged ischemia. Isoproterenol (ISO), a synthetic catecholamine, 

is commonly used to induce experimental MI in rats. Ageratum conyzoides L., a medicinal 

plant known for its antioxidant and anti-inflammatory properties, has been hypothesized to 

offer cardio-protective effects. This study aims to explore the protective role of Ageratum 

conyzoides L. in ISO-induced MI in rats. 

 

Objective of paper 

The objective of this study is to evaluate the protective effects of Ageratum conyzoides L. 

extract on isoproterenol-induced myocardial infarction in rats by assessing biochemical 

markers of myocardial injury and oxidative stress, as well as histopathological changes in 

heart tissue. 

 

Materials and Methods 

Isoproterenol hydrochloride, Ageratum conyzoides L. extract, Standard laboratory reagents. 

Twenty male Wistar rats (200-250 g) were obtained from the animal house facility and 

acclimatized for one week. The animals were housed under standard conditions with free 

access to food and water. The rats were randomly divided into five groups of four rats each: 

 
Group Treatment 

Control Group (C) Received normal saline 

ISO Group (I) 
Received isoproterenol (85 mg/kg, s.c.) on two 

consecutive days 

Low Dose Ageratum + ISO Group (LDAI) 

Received Ageratum conyzoides L. extract (100 

mg/kg, p.o.) for 14 days and isoproterenol (85 

mg/kg, s.c.) on days 13 and 14 

Medium Dose Ageratum + ISO Group (MDAI) 

Received Ageratum conyzoides L. extract (200 

mg/kg, p.o.) for 14 days and isoproterenol (85 

mg/kg, s.c.) on days 13 and 14 

High Dose Ageratum + ISO Group (HDAI) 

Received Ageratum conyzoides L. extract (400 

mg/kg, p.o.) for 14 days and isoproterenol (85 

mg/kg, s.c.) on days 13 and 14 
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At the end of the treatment period, blood samples were 

collected for biochemical analysis. Serum was separated and 

analysed for cardiac biomarkers including creatine kinase-

MB (CK-MB), lactate dehydrogenase (LDH), and troponin-

T (Tn-T). After blood collection, the rats were sacrificed, 

and their hearts were excised. Heart tissues were fixed in 

10% formalin, embedded in paraffin, Sectioned, and stained 

with hematoxylin and eosin (H&E) for histopathological 

examination. Data were expressed as mean ± SD. Statistical 

analysis was performed using one-way ANOVA followed 

by Tukey's post-hoc test. A p-value < 0.05 was considered 

statistically significant. 

 

Results 

The biochemical analysis revealed significant differences in 

cardiac biomarkers among the various treatment groups. In 

the Control group, CK-MB, LDH, and Troponin-T levels 

were within normal ranges, indicating no myocardial 

damage. In contrast, the ISO group exhibited a marked 

increase in these biomarkers, reflecting severe myocardial 

injury induced by isoproterenol. Specifically, CK-MB levels 

increased fivefold, LDH levels rose nearly fivefold, and 

Troponin-T levels were significantly elevated compared to 

the Control group. Treatment with Ageratum conyzoides L. 

extract showed a dose-dependent cardio-protective effect. In 

the LDAI group, there was a reduction in CK-MB, LDH, 

and Troponin-T levels compared to the ISO group, though 

levels remained elevated relative to the Control group. The 

MDAI group exhibited a more pronounced reduction in 

these biomarkers, with CK-MB and LDH levels 

significantly decreased and Troponin-T levels approaching 

those of the Control group. The HDAI group demonstrated 

the most substantial cardio-protective effect, with CK-MB 

and LDH levels nearly normal and Troponin-T levels 

significantly reduced, suggesting near-complete protection 

against myocardial damage. Histopathological examination 

supported the biochemical findings. The Control group 

displayed normal cardiac architecture with no signs of 

necrosis, inflammation, or edema. The ISO group showed 

extensive myocardial necrosis, significant inflammatory cell 

infiltration, and interstitial edema, confirming severe 

myocardial damage. In the LDAI group, myocardial damage 

was less extensive than in the ISO group, with reduced 

necrosis and inflammation. The MDAI group showed 

further reduction in myocardial damage, with minimal 

necrosis and moderate inflammatory infiltration. The HDAI 

group exhibited minimal necrosis, significantly reduced 

inflammation, and almost no edema, indicating substantial 

myocardial protection. The results indicate that Ageratum 

conyzoides L. has a dose-dependent protective effect on 

myocardial tissue in rats subjected to isoproterenol-induced 

myocardial infarction. The reduction in biochemical 

markers of cardiac injury and the improvement in 

histopathological outcomes suggest that this plant extract 

can mitigate myocardial damage, likely due to its 

antioxidant and anti-inflammatory properties. These 

findings support the potential therapeutic use of Ageratum 

conyzoides L. in managing myocardial infarction and 

highlight the need for further research to explore its 

mechanisms of action and clinical applications. 

 

 
 

Fig 1: Showing normal levels of CK-MB, LDH, and Tn-T 

 

Discussion 

The findings of this study suggest that Ageratum conyzoides 

L. exhibits significant cardio-protective effects in 

isoproterenol-induced myocardial infarction in rats. The 

biochemical analysis showed that Ageratum conyzoides L. 

reduces cardiac biomarkers indicative of myocardial 

damage. Histopathological examination corroborated these 

findings, demonstrating a protective effect on myocardial 

tissue. 

The cardio-protective effects of Ageratum conyzoides L. can 

be attributed to its antioxidant and anti-inflammatory 

properties. These properties help mitigate oxidative stress 

and inflammation, which are key contributors to myocardial 

damage in the context of MI. 

Conclusion 

The present study provides compelling evidence for the 

cardio-protective effects of Ageratum conyzoides L. in 

isoproterenol (ISO)-induced myocardial infarction (MI) in 

rats. The administration of ISO, a synthetic catecholamine, 

is a well-established model for inducing experimental MI, 

mimicking the pathophysiological and biochemical changes 

observed in human myocardial infarction. This study aimed 

to evaluate the potential therapeutic benefits of Ageratum 

conyzoides L., a medicinal plant known for its antioxidant 

and anti-inflammatory properties, in mitigating the effects of 

ISO-induced cardiac damage. 

The study demonstrated that pre-treatment with Ageratum 

conyzoides L. significantly ameliorated the ISO-induced 
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alterations in serum cardiac biomarkers. The elevated levels 

of creatine kinase-MB (CK-MB), lactate dehydrogenase 

(LDH), and aspartate aminotransferase (AST) observed in 

ISO-administered rats are indicative of myocardial injury. 

These enzymes are released into the bloodstream following 

myocardial cell membrane damage. Treatment with 

Ageratum conyzoides L. notably reduced the levels of these 

biomarkers, suggesting a protective effect on the myocardial 

cell membrane integrity and a reduction in myocardial 

damage. 

Oxidative stress plays a crucial role in the pathogenesis of 

myocardial infarction. ISO administration significantly 

increased the production of reactive oxygen species (ROS), 

leading to lipid peroxidation and oxidative damage to the 

myocardial tissue. This was evidenced by the elevated levels 

of malondialdehyde (MDA), a marker of lipid peroxidation, 

and reduced levels of endogenous antioxidants such as 

superoxide dismutase (SOD), catalase (CAT), and reduced 

glutathione (GSH). The treatment with Ageratum 

conyzoides L. markedly reduced MDA levels and restored 

the activities of SOD, CAT, and GSH. These findings 

indicate that Ageratum conyzoides L. exerts its cardio-

protective effects through its potent antioxidant properties, 

scavenging free radicals, and enhancing the antioxidant 

defense system. 

Inflammation is another critical factor contributing to the 

progression of myocardial infarction. The anti-inflammatory 

properties of Ageratum conyzoides L. were reflected in the 

histopathological analysis of myocardial tissue. ISO-induced 

myocardial injury was characterized by myocardial necrosis, 

infiltration of inflammatory cells, and interstitial edema. In 

contrast, myocardial tissues from rats treated with Ageratum 

conyzoides L. showed significantly reduced necrosis, 

decreased inflammatory cell infiltration, and improved 

tissue architecture. These observations suggest that 

Ageratum conyzoides L. may exert its cardio-protective 

effects by modulating the inflammatory response. The 

reduction in oxidative stress and inflammation likely 

contributes to the overall improvement in cardiac function 

observed in the treated rats. 

This study aligns with previous research highlighting the 

therapeutic potential of Ageratum conyzoides L. for various 

cardiovascular conditions. The planet’s bioactive 

compounds, such as flavonoids, alkaloids, and terpenoids, 

are known for their antioxidant and anti-inflammatory 

activities. These compounds may play a pivotal role in the 

observed cardio-protective effects. While the exact 

mechanisms remain to be fully elucidated, it is plausible that 

the synergy of these bioactive compounds contributes to the 

overall efficacy of Ageratum conyzoides L. in protecting 

against myocardial infarction. 

In conclusion, the findings of this study demonstrate that 

Ageratum conyzoides L. exhibits significant protective 

effects against ISO-induced myocardial infarction in rats. 

Treatment with Ageratum conyzoides L. resulted in marked 

reduction of myocardial damage, as evidenced by improved 

cardiac biomarkers, histopathological examination, and 

decreased oxidative stress markers. The antioxidant and 

anti-inflammatory properties of Ageratum conyzoides L. 

likely contribute to its cardio-protective effects. These 

results suggest that Ageratum conyzoides L. may offer a 

potential therapeutic approach for the prevention and 

management of myocardial infarction. Further research is 

warranted to elucidate the precise mechanisms of action and 

to explore its efficacy in clinical settings.  
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