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Abstract 

YOCARDIAL infarction (MI) is among the major reasons for passing away in the developed 

globe with a prevalence of about three million cases yearly. Capsaicin (Cap) exhibits 

antioxidant, anti-inflammatory, anti-carcinogenic, and heart-protective impacts. Aim: This trial aimed 

to investigate the ameliorative actions of Cap administration against rats with triggered myocardial 

infarction using assessment of biochemical, molecular, and histopathological changes.  
Method: Rats were split up into three groups. Group I (n=15); Normal control group. Group II 

(n=15); Isoproterenol was administered subcutaneously to rats (20 mg/kg/day). Group III (n=15); 

Isoproterenol was administered subcutaneously to rats (20 mg/kg/day) and then administrated orally 

with capsaicin daily (1mg/kg.bw) for 30 days. Parameters Creatin Kinase-MB (CK-MB), Lactate 

dehydrogenase (LDH), pro-B-type natriuretic peptide (pro-BNP), Troponin-T (trop-T), Myoglobin, 

hs-C reactive protein (hs-CRP), Tumor Necrosis Factor Alpha (TNF-α) and Interleukine-6 (IL-6) 

were measured in the three groups using ELISA method.  Also, Through the use of real-time 

Quantitative PCR, the expression levels of Matrix Metalloproteinase-9 (MMP-9), Hypoxia-inducible 

factor-1-alpha (hif1-α), and sirtuin-1 (Sirt-1) were measured in the three groups. Additionally, 

Histological examination were carried out in the heart tissue in all groups.  

Results: The findings showed that rats with MI caused by isoproterenol had significantly higher 

blood levels of CK-MB, LDH, pro-BNP, Trop-T, myoglobin, hs-CRP, IL-6, and TNF-α in group II 

contrasted with the group I. Also, Cardiac tissue of isoproterenol-induced MI rats in group II 

indicated significant up-regulation in MMP-9 and hif1-α gene expression levels contrasted with the 

group I (P<0.05). Conversely, significant down-regulation in Sirt-1 expression level in group II in 

contrasted to group I. Various histopathological alterations were detected in heart tissue of rats treated 

with isoproterenol in group II as opposed to Normal control group I. Interestingly, rats treated with 

capsaicin in group III demonstrated marked reduction (P<0.05) in all measured biological parameters 

CK-MB, LDH, pro-BNP, trop-T, myoglobin, hs-CRP, IL-6 and TNF-α II in contrasted to group II. 

Additionally, group III indicated significant down-regulation in MMP-9 and hif1-α gene expression 

levels compared to group II (P<0.05). Conversely, significant up-regulation in Sirt-1 expression level 

in group III compared to group II. Also, Heart tissue showed improvement in pathological alterations 

in Cap treated group III in comparison to isoproterenol rats in group II. 

Conclusion: These findings suggest that supplementation of capsaicin counteracts the negative 

effects of Isoproterenol, and could be used as a new alternative cardio-treated strategy at Infarction of 

the heart.  

Keywords: Myocardial infarction, Isoproterenol, Capsaicin, Pro-B-type natriuretic peptide. 

 

 
Introduction  

Worldwide, cardiovascular illnesses are the primary 

reason for illness and death, accounting for over 17.9 

million deaths. Since Infarction of the heart (MI) is 

among the most prevalent of these conditions, it is 

expected that 23.6 million deaths worldwide will be 

caused by MI by 2030 [1]. 
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The pathological definition of myocardial 

infarction (MI), is also referred to as the permanent 

death of cardiac cells resulting from ischemia, 

sometimes known as a heart attack. A variety of 

symptoms are able be used to identify MI, with the 

most common sign being chest pain. These 

symptoms can also be confirmed by changes in 

biochemical laboratory tests, electrocardiograms 

(ECGs), or results from imaging modalities that can 

identify myocardial infarction and myocardial death 

[2]. Persistent ischemia results in myocardial 

infarction, which kills cardiac cells irreversibly 

(necrosis). When a thrombus develops because there 

is no blood supply to the myocardium that is distal to 

the obstruction, necrosis takes place. The heart stops 

contracting in the necrotic area. The magnitude of the 

infarction and the affected cardiac region determine 

how much function is changed [3]. 

      Isoproterenol (ISO) is a synthetic catecholamine 

and a β-adrenergic receptor agonist. When rats are 

injected with ISO subcutaneously (S.C.), they 

eventually develop MI and irreversible cellular 

damage [4]. One common model used to study how 

medications affect heart function is isoproterenol 

(ISO), a synthesized catecholamine that is essential 

for controlling cardiac contractility and metabolism 

[5]. Similar to patients with MI, Rats with ISO-

induced MI also experience immediate hemodynamic 

and electrocardiographic changes. As a result, A 

reliable non-invasive technique for examining the 

effects of several potential cardioprotective drugs is 

the rat model of ISO-induced MI [6]. It has been 

discovered that ISO exerts significant stress on the 

myocardium, causing the heart muscle to necrotize in 

an infarct-like manner. A few of the theories to 

explain how ISO causes harm to cardiac myocytes 

are calcium overload, myocardial hyperactivity-

induced hypoxia, coronary hypotension, loss of 

energy reserves, and increased production of free 

radicals due to improper catecholamine metabolism 

[7]. 

      In the field of medication research and discovery, 

naturally-developed products are considered to be 

among the most crucial and indispensable sources of 

data. These products and/or herbal formulations have 

been used by humans for ages to promote mental and 

physical well-being, prevent sickness, and maintain 

health [8]. 

      The prevention and treatment of cardiovascular 

disease (CVD) frequently involve the use of 

conventional drugs; however, their use is decreasing 

because of worries about potential long-term 

negative effects. Medicinal plant preparations, which 

have been demonstrated to treat and safeguard the 

cardiovascular system, are attracting increased 

attention as prospective substitutes for contemporary 

medications [9]. 

      One of the naturally spicy ingredients of chili 

peppers, which are several types of plants in the 

genus Capsicum, is capsaicin (Cap), often referred to 

as 8 methyl N vanillyl-trans 6 nonenamide [10]. The 

strong alkaloid found in spicy red peppers, capsaicin, 

has a range of biological impacts, including 

thermogenic, analgesic, anti-inflammatory, anti-

lithogenic, and cardioprotective properties [11]. It 

has been demonstrated that dietary capsaicin can 

slow the onset of atherosclerotic plaques in a number 

of species, including hamsters, rats, mice, and guinea 

pigs [12]. Habitual chili eaters have lower rates of 

cardiovascular disease morbidity and mortality than 

non-eaters, according to three sizable 

epidemiological studies from various nations (the 

USA, China, and Italy) [13]. 

      In the current study, capsaicin's effects on 

myocardial infarction were examined using an in 

vivo animal prototype in order to assess if capsaicin, 

a natural substance, might prevent myocardial 

infarction in rats that isoproterenol induces.  

Material and Methods 

  Standards and Reagents 

      All of the supplies, including capsaicin and 

isoproterenol, were purchased from Sigma-Aldrich 

(St. Louis, MO, USA), along with chemicals, 

reagents, solvents, buffers, and other items. 

Experimental animals 

      A total of forty-five male albino rats, with an 

average weight of 150–200 grams, were obtained 

from "The Laboratory Animals Research Center" at 

the Moshtohor Faculty of Veterinary Medicine, 

Benha University. The ages of the rats varied from 

12 to 16 weeks. During the entire trial, the animals 

were housed in metal cages that provided ideal 

environmental and nutritional conditions. The rats 

were allowed two weeks to adjust to their new 

environment prior to the start of the experiment 

Experimental design 

      Following two weeks of acclimation, rats were 

split into three groups randomly (15 rats per each 

group). The groups were then housed in different 

cages and given the following classifications: 

      Group I (normal control): Rats were used as the 

control in all experimental groups and were not given 

any medication. 

      Group II (Isoproterenol group): Rats were given 

two subcutaneous injections of isoproterenol (20 

mg/Kg.BW) separated by a 24-hour period over the 

course of two consecutive days [14]. 

      Group III (Capsaicin group): Isoproterenol (20 

mg/Kg.BW) was injected subcutaneously into rats 

twice a day, separated by 24 hours. After that, 

capsaicin intragastric tube injection was administered 

to rats at a rate of 1 mg/kg BW/day thirty days later. 

 Sampling 

  Blood Samples  

      Blood samples were taken from the retro orbital 

plexus of the eyes under general anesthesia and 
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placed in sterile, dry screw-capped containers. After 

that, it was centrifuged for 15 minutes at 3000 r.p.m. 

and left to coagulate for 30 minutes at room 

temperature. Using a Pasteur pipette, the clear, clean 

serum was aspirated and put into a dry, sterile sample 

tube. After that, it was kept in a deep freezer at -20° 

C until it was needed for the biochemical analysis 

that followed. Every serum underwent analysis for 

the subsequent parameters: LDH, trop-T, and IL-6 

were assessed by Rat ELISA kits purchased from 

Cusabio, Catalog Number (CSB-E11324r), (CSB-

E16443r) and (CSB-E04640r) respectively. In 

addition to CRP, myoglobin, CK-MB, and TNF-α 

were investigated using an ELISA kit which was 

supplied via Abcam with Catalog Numbers 

(ab256398), (ab260068), (ab285275), and (ab46070) 

respectively. Also, pro-BNP was evaluated using 

Novus Biologicals biotech brand ELISA kits with 

Catalog Number (NBP2-68140) in compliance with 

the manufacturer's instructions. 

    Tissue samples 

      Following the collection of blood, Rats were 

cervical decapitated and sacrificed, and the heart 

tissues from each experimental animal were 

removed, cleaned with saline, and split into two 

sections as follows: 

   Real-time PCR of Heart tissues 

      Matrix metalloproteinase-9 (MMP-9), sirtuin-1 

(Sirt-1), and inducible-hypoxiafactor-1-alpha (hif1-α) 

gene degrees of expression were relatively quantified 

by RT-PCR[15]. The initial cardiac tissue segment, 

in short, each experimental animal's 0.5 g left 

ventricle base was placed in an Eppendorf tube and 

maintained at -80°C until The RNA was taken out. 

Using the RNeasy Mini kit (Catalogue no. 74104) 

and the manufacturer's instructions, total RNA was 

extracted from the specimen. Thermo Fisher 

Scientific RevertAid cDNA synthesis kit (catalog # 

EP0441) was then used to synthesize first-strand 

cDNA from the acquired RNA specimens in 

compliance with the manufacturer's instructions. 

PCR Master Mix preparation with the Quantitect 

SYBR green PCR kit (Cat. No. 204141). Real-time 

PCR using a real-time PCR machine was the next 

step (Stratagene MX3005P) employing particular 

primers supplied from Metabion (Germany) for the 

genes under investigation, as indicated in Table (1). 

    Heart tissues for histopathological examination 

      In the second part of the cardiac tissue, Rats in 

various groups had their hearts autopsied, and the 

samples were kept in 10% formol saline for a whole 

day. The samples were dehydrated using methyl, 

ethyl, and 100% ethyl alcohol dilutions in order to be 

cleaned with tap water. Specimens were immersed in 

paraffin for 24 hours at 56 degrees in a hot air oven 

after being cleaned with xylene. Bee paraffin wax 

was used to form tissue blocks for sectioning at a 

thickness of 4 microns using a revolving LEITZ 

microtome. The tissue sections that were obtained 

were gathered onto glass slides, deparaffinized, and 

stained with hematoxylin and eosin [16-21] to be 

examined using a light microscope, X40. 

  Statistical Analysis 

      A one-way analysis of variance (ANOVA) with 

the Least Significant Difference (LSD) was used to 

estimate the differences in variable means between 

groups. With the results expressed as mean ± 

Standard Error (SE), The statistical program utilized 

for data analysis was the Statistical Package for 

Social Science (SPSS) version 20 for Windows 

(SPSS® Chicago, IL, USA). The probability was 

deemed significant when it was less than 0.05. 

Results 

   Biomarkers of myocardial dysfunction or Stress 

(Natriuretic peptides) 

      The effect of ISO on myocardial stress is 

demonstrated in the current investigation by a 

statistically significant increase in myocardial Pro-

BNP in the ISO group (II) compared to the Normal 

control group (I). while, Rats treated withCAP in 

group (III) showed significantly decreased BNP in 

contrast to ISO group (II), as stated in (table 2). 

   Biomarkers of myocardial injury (Cardiac 

troponin, Myoglobin, CK-MB and LDH) 

      Significant elevation of cardiac enzymes was 

recorded in ISO groups in comparison to the control 

group. Meanwhile, a significant decline of heart-

related enzymes was shown in treated groups as 

shown in (table 2). 

      While, the obtained findings in Table (2) 

revealed that the treatment with CAP in group (III) 

exhibits a significant decline in serum levels of these 

heart-related enzymes including CK-MB, LDH, 

troponin, and Myoglobin in contrast to ISO group 

(II). 

   Biomarkers of inflammation 

      As represented in Table (2), the current study's 

ISO-induced MI group (II) significantly elevated 

marker that reduces inflammation, such as hs-CRP, 

TNF-α, and IL-6, in comparison to the normal 

control group (I). However, in this work blood 

markers (hs-CRP, TNF-α and IL-6 greatly declined 

in CAP treated group (III) as compared to the MI 

group (II) as shown in Table (2). 

 Gene expression studies 

      The results obtained, as shown in Fig.1, indicated 

that the ISO group (II) had down-regulated Sirt-1 

gene expression levels compared to the control group 

(I), whereas MMP-9 and hif1-α gene expression 

levels were up-regulated. Comparing the CAP group 

(III) to the myocardial infarction group (II), the latter 

demonstrated up-regulation in the expression level of 

the Sirt-1 gene and down-regulation in the expression 

levels of MMP-9 and hif1-α genes. 
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 Histopathological findings 

      The microscopic examination of the rats' hearts 

in the control group (I) was displayed in Fig. 2.a, 

showing that the myocardial bundles' normal 

histological structure was present, and there were no 

histopathological changes. Further, the microscopic 

examination of the rats' hearts in the isoproterenol-

treated group (II) demonstrated that the myocardial 

bundles showed a focal area of coagulative necrosis 

infiltrated by leucocyte inflammatory cells (Fig. 2.b) 

and replaced by fibroblastic cell proliferation (Fig. 

2.c).  Also, the microscopic examination of the heart 

of rats in the capsaicin-treated group (III) revealed 

that there was focal extravasation of red blood cells 

with an Oedema and a little infiltration of 

inflammatory cells between the myocardium (Fig. 

2.d). 

Discussion 

Biomarkers of myocardial dysfunction or Stress 

(Natriuretic peptides) 

      The effect of ISO on myocardial stress is 

demonstrated in the current investigation by a 

statistically significant increase in myocardial Pro-

BNP in the ISO group (II) relative to the control 

group (I). Artificial catecholamine and beta-

adrenergic agonist isoprenaline/isoproterenol (ISO) 

triggers extreme myocardial stress, leading to an 

infarct-like death of the cardiac muscle in 

experimental animals [22]. Natriuretic Peptide of 

Type B The ventricular myocardium is the main 

organ responsible for secreting BNP in response to 

wall stressors such pressure overload and volume 

expansion [23]. Rats treated with CAP in group (III) 

of the current investigation, however, significantly 

decreased BNP in contrast to ISO group (II). This 

result may be attributed to that CAP improve the 

viability of cardiomyocytes [12]. 

Biomarkers of myocardial injury (Cardiac troponin, 

Myoglobin, CK-MB and LDH) 

      The current study found that, in contrasted to the 

normal control group (I), the ISO-induced MI in 

group (II) significantly elevated blood levels of 

cardiac enzymes, such as CK-MB (a marker for acute 

myocardial damage), LDH, troponin, and myoglobin. 

      It is possible that this was caused by changes in 

membrane permeability and disintegration brought 

on by MI triggered by ISO [24]. Increasing these 

lysosomal enzymes' serum concentration was caused 

by the discharge of enzymes into the circulation 

following cardiomyocyte damage [25]. These 

findings demonstrated ISO-induced necrotic 

myocardial injury and were in line with former 

investigations [26-28]. While, the treatment with 

CAP in group (III) exhibits a significant decline 

serum level of these heart-related enzymes including 

CK-MB, LDH, troponin and Myoglobin in contrast 

to ISO group (II). The decrease observed in serum 

biomarker findings in animals fed CAP may be 

attributed to its ability to scavenge free radicals, 

hence reducing enzyme leakage into the bloodstream 

and stabilizing membrane permeability. According to 

these results, CAP shields the heart by stopping the 

cardiac enzymes from leaking into the bloodstream 

while maintaining the plasma membrane and 

contractile mechanism of the myocyte's anatomical 

and functional integrity. 

      The reversible conversion of creatine and 

adenosine triphosphate (ATP) to creatine phosphate 

and adenosine diphosphate is catalyzed by the 

enzyme CK, which is located in heart muscle. The 

dimeric enzyme, which consists of the subunits M 

and B, is found in the heart. The MB form makes up 

around 20% of all cardiac CK, which helps in MI 

diagnosis specificity and sensitivity [29-31]. 

      Anaerobic metabolism occurs across numerous 

tissues, including the heart and skeletal muscles, and 

is facilitated by the enzyme LDH. An important MI 

indicator, the isoenzyme LDH1 is primarily found in 

myocardium that has been injured or necrotic 

[30,32]. An abundant protein that binds iron and 

oxygen is called myoglobin, and it is found in large 

amounts in animal hearts and skeletal muscles. It is 

an AMI sensitive marker. During the damage, it is 

quickly liberated from the myocardium [33]. The 

greatest significant heart proteins implicated within 

the diagnosis of AMI are cardiac troponins (cTn) 

(TnC, TnI, and TnT) [34]. From heart muscle, they 

are produced and released [35]. The primary 

structure of the striate cardiac muscle is formed by 

the interaction of these proteins with tropomyosin 

[36]. 

  Biomarkers of inflammation 

      The current study's ISO-induced MI group (II) 

significantly elevated marker that reduces 

inflammation, such as hs-CRP, TNF-α, and IL-6, in 

comparison to the normal control group (I). A plasma 

protein called CRP drivers from the hepatic cells.         

       The synthesis of CRP is generally regulated by 

IL-6, which in turn is upregulated TNF-α [37]. 

Furthermore, CRP is also produced by smooth 

muscle cells (SMCs) and monocytic cells in 

atherosclerotic plaques; in particular, it is produced 

in the endothelium's tunica intima, where it co-

localizes with lipoproteins, inflammatory monocytes, 

and macrophages supplied by monocytes. This 

location guarantees a substantial atherosclerosis-

related impact. Moreover, CRP immediately 

promotes and intensifies innate immunity, which in 

turn triggers the onset of coronary heart disease 

(CHD) [38]. Thus, elevated levels of high-sensitivity 

CRP (hs-CRP) are strongly correlated with 

inflammatory coronary events [39]. In addition to 

being a cause, a reliable indicator of peripheral artery 

disease, MI, stroke, and other heart events is CRP 

[40]. Myocardial cell inflammation incidence is 
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facilitated by CRP. In the initial stage of MI, 

cytokines play a cytoprotective effect by reducing 

cell apoptosis [41]. 

      However, in this work blood markers (hs-CRP, 

TNF-α and IL-6), were greatly decline in CAP 

treated group (III) as compared to group (II). 

Receptor-independent and receptor-dependent 

mechanisms are two different ways that capsaicin 

can work. Its impact on inflammation is one of the 

more significant instances of non-receptor capsaicin 

activity. Because using capsaicin can lower 

inflammation and inflammatory chemicals, which are 

involved in the development of many diseases. A 

healthy lifestyle may be maintained because pepper 

consumption and non-receptor function regulate the 

manufacturing pathway of cellular pro-inflammatory 

chemicals. Capsaicin reduces the synthesis of 

inflammatory cytokines including TNFα and IL-6 by 

blocking NF-kB activation [42]. In reaction to stress 

and heart damage, the innate immune system is 

triggered. Tumor necrosis factor and interleukin-6 

are examples of proinflammatory cytokines that are 

generated and mediate remodeling of the heart injury 

[43] which was in harmony with the result in the 

current trial. 

 Gene expression studies 

      The results obtained in this study indicated that 

the ISO group (II) had down-regulated Sirt-1 gene 

expression levels compared to the control group (I), 

whereas MMP-9 and hif1-α gene expression levels 

were up-regulated. Comparing the capsaicin group 

(III) to the myocardial infarction group (II), the latter 

demonstrated up-regulation in the expression level of 

the Sirt-1 gene and down-regulation in the expression 

levels of MMP-9 and hif1-α genes.  

      Among the primary causes of illness and death 

globally is myocardial infarction, which is mostly 

caused by a mismatch between the heart's capacity to 

pump oxygen-rich blood and its requirement for it 

due to coronary artery blockage [44,45]. The heart 

cannot handle the loss of blood, nutrients, and 

oxygen during MI because of its low capacity for 

anaerobic metabolism [46] causing pathological 

alterations that ultimately lead to heart failure [47]. 

Hypoxia brought on by myocardial hyperactivity, 

coronary hypotension, calcium overload, energy 

reserve depletion, and excessive formation of free 

radicals from catecholamine oxidative metabolism 

are among the damage caused by ISO to cardiac 

myocytes [48]. 

      A transcription factor known as hypoxia-

inducible factor 1 (HIF-1) controls oxygen 

homeostasis in all metazoan species like a master 

regulator. It regulates vascular remodeling and 

angiogenesis to control oxygen supply, and it 

regulates glucose metabolism and redox homeostasis 

to govern oxygen usage. According to an analysis of 

animal models, HIF-1 plays a crucial protective 

function in the etiology of ischemic heart disease and 

pressure-overload heart failure by activating these 

homeostatic mechanisms. This might be the cause for 

the current study's HIF-1 upregulation in ISO group 

(II) [49]. 

      In the current trial the decrease in HIF-1α in the 

capsaicin-treated group (III) may be attributed to that 

Cap can lower HIF-1α accumulation and raise 

intracellular oxygen levels by inhibiting 

mitochondrial respiration [50]. In previous study, In 

the ISO group, there was a considerable rise in the 

expression levels of HIF 1α and MMP 9. Both the 

pairwise correlation and the correlation with atrial 

fibrosis were positive. Moreover, HIF-1α may aid in 

the growth of cardiac fibrosis by controlling the 

degree of MMP-9 expression. In the same way, the 

current study did [51]. 

      The most well-researched of the eleven MMPs 

that have been quantified after MI is MMP-9. MMPs 

are zinc-dependent enzymes that are produced in 

response to cardiac injury. They function by cleaving 

substrates of the extracellular matrix to eliminate 

necrotic and damaged tissue [52]. 

      MMPs are crucial proteolytic enzymes that 

perform a crucial part in the remodeling of the heart, 

a process that results in structural changes to 

cardiomyocytes in the myocardium, both infarcted 

and non-infarcted and the breakdown of extracellular 

matrix. This remodeling serves as the anatomic basis 

in the event that congestive heart failure develops 

and sudden heart failure [53]. Matrix 

metalloproteinases (MMPs) are essential for altering 

the matrix of the heart tissue [54]. 

      Preceding research revealed that, in comparison 

to the control group, isoproterenol caused an increase 

in MMP-9 mRNA of more than eight times, with a p-

value of less than 0.0001 [55], as the same way, the 

current study did. 

      It was discovered that TNF-α, NF-κb, and 

oxidative stress all promoted the expression of 

MMP-9. ROS have the ability to modify MMP 

activity by influencing transcriptional and post-

translational pathways. Additionally, activating NF-

κB (a transcriptional regulator), they can also 

stimulate Pro-MMP. It is thought that medications 

that block MMP-9 can provide a unique 

enhancement in in the treatment of coronary heart 

disorder [56]. 

      In the current research, Cap increase the 

expression level of MMP-9, similar to earlier 

research demonstrated that CAP significantly 

attenuated the expression of MMP 9 expression in 

cardiomyocytes [57]. In addition to prior research 

demonstrated that Capsaicin administration markedly 

downregulated the expression of MMP-9 in cardiac 

tissue of ISO-induced rats [58]. 
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      Silent information regulator 1 (SIRT1) is a 

widely expressed protein with a complicated role in 

the etiology, course, and treatment of several 

illnesses [59]. Numerous experimental investigations 

have indicated the potential involvement of sirtuins 

in a range of various heart-related conditions, 

including atherosclerosis, cardiac hypertrophy, heart 

failure, and endothelial dysfunction [60,61]. Sirtuins 

1, 3, and 6 have been shown in experimental tests to 

exhibit protective properties against inflammation, 

endothelial dysfunction, oxidative stress, 

atherosclerosis, and dyslipidemia [60]. Systemic 

oxygen delivery and blood circulation depend on 

cardiac activity. To preserve efficient contractility, 

the heart has inherent oxygen requirements that must 

be satisfied. Capsaicin causes a rise in SIRT6 (Sirtuin 

6), which subsequently promotes the deacetylation 

and degradation of Hif1α [62]. 

Conclusion 

      Cardiovascular diseases, such as myocardial 

infarction, are a leading cause of mortality in 

humans, and the incidence of myocardial infarction 

increases every year worldwide. the findings of the 

present study implicate that Capsaicin administration 

provided an effective treatment to myocardial 

infarction through its ameliorating role of serum 

biochemical, molecular parameters and attenuated 

the histopathological changes via its free radical 

scavenging and antioxidant properties in rats with MI 

caused by ISO. So, Capsaicin could be used as a new 

alternative cardio-treated strategy at myocardial 

infarction. 
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Fig. 1. Treatment impact of capsaicin administration on some genes expression level in isoproterenol- triggered heart     

            dysfunction experimentally in rats. 

 

 

Fig. 2. The microscopic examination of the heart tissues of rats in the different studied groups. (a): control group (I),     

(b) and (c): isoproterenol treated group (II), (d): capsaicin treated group (III). 
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التأثيرات التحسينية للكابسيسين على التغيرات البيوكيميائية والجزيئية والنسيجية 

 المرضية في احتشاء القلب المستحث لدى الفئران

أيه على أبو الحمد
1

أمنيه محمود عبد الحميد ، 
2

ياقوت احمد السنوسى  ، 
2

محمد احمد مرزوق ، 
2

دميانه بدرى حلمىو 
3 

1
 مصر. -جامعة بنها  -كلية الطب البيطري - الكيمياء الحيويةقسم  
2

 .مصر. -جامعة بنها  -كلية الطب البيطري -قسم الكيمياء الحيوية  
3

 مصر. - القاهرة جامعة  -العلومكلية  -الكيمياء قسم  

 

 الملخص

( من بين الأسباب الرئيسية للوفاة في العالم المتقدم حيث يبلغ معدل انتشاره MIيعد احتشاء عضلة القلب ): الخلفية

حوالي ثلاثة ملايين حالة سنوياً. يظُهر الكابسيسين )الكاب( تأثيرات مضادة للأكسدة ومضادة للالتهابات ومضادة 

 للسرطان وواقية للقلب.

ضد الفئران المصابة باحتشاء عضلة القلب  Cap: تهدف هذه التجربة إلى دراسة الإجراءات التحسينية لإدارة الهدف

 باستخدام تقييم التغيرات البيوكيميائية والجزيئية والنسيجية المرضية.

. المجموعة الثانية (؛ مجموعة التحكم العادية15: تم تقسيم الفئران إلى ثلاث مجموعات. المجموعة الأولى )ن = الطريقة

(؛ تم 15ملغم / كغم / يوم(. المجموعة الثالثة )ن =  20(؛ تم إعطاء الأيزوبروتيرينول تحت الجلد للفئران )15)ن = 

ملجم / كجم / يوم( ثم تم إعطاؤه عن طريق الفم باستخدام الكابسيسين  20إعطاء الأيزوبروتيرينول تحت الجلد للفئران )

(، نازعة هيدروجين CK-MB) MB-يومًا. المعلمات الكرياتين كيناز 30من وزن الجسم( لمدة ملجم / كجم  1يومياً )

(، الميوجلوبين، trop-T) B (pro-BNP) ،Troponin-T(، الببتيد المدر للصوديوم من النوع LDHاللاكتات )

( في IL-6) 6-وكين( والإنترلTNF-α( (، وتم قياس عامل نخر الورم ألفا )hs-CRP) hs-Cالبروتين التفاعلي 

الكمي في الوقت الحقيقي، تم تحديد  PCR.  أيضًا، من خلال استخدام ELISAالمجموعات الثلاث باستخدام طريقة 

 alpha-1-(، والعامل المحفز لنقص الأكسجةMMP-9) Matrix Metalloproteinase-9مستويات التعبير عن 

(hif1-αو ،)sirtuin-1 (Sirt-1تقاس في المجموعات .)  الثلاث. بالإضافة إلى ذلك، تم إجراء الفحص النسيجي

 لأنسجة القلب في جميع المجموعات.

: أظهرت النتائج أن الفئران المصابة باحتشاء عضلة القلب الناجم عن الأيزوبروتيرينول كان لديها مستويات دم النتائج

في المجموعة  TNF-α، وhs-CRP ،IL-6، الميوجلوبين، CK-MB ،LDH ،pro-BNP ،Trop-Tأعلى بكثير من 

المستحثة بالأيزوبروتيرينول في المجموعة  MIالثانية. مع المجموعة الأولى. أيضًا، أشارت الأنسجة القلبية لفئران 

المتناقضة مع المجموعة الأولى.  hif1-αو MMP-9الثانية إلى زيادة كبيرة في التنظيم في مستويات التعبير الجيني 

في  Sirt-1(. على العكس من ذلك، تم اكتشاف انخفاض كبير في مستوى التعبير P <0.05المجموعة الأولى ) 

المجموعة الثانية مقارنة بالمجموعة الأولى. تم اكتشاف تغيرات نسيجية مختلفة في أنسجة القلب لدى الفئران المعالجة 

الأولى. ومن المثير للاهتمام أن الفئران  بالإيزوبروتيرينول في المجموعة الثانية بدلاً من المجموعة الضابطة الطبيعية

( في جميع المعايير البيولوجية P <0.05التي عولجت بـ أظهر الكابسيسين في المجموعة الثالثة انخفاضًا ملحوظًا )

على النقيض من  TNF-α IIو  IL-6و  hs-CRP، الميوجلوبين، CK-MB ،LDH ،pro-BNP ،trop-Tالمقاسة 

 MMP-9المجموعة الثانية. بالإضافة إلى ذلك، أشارت المجموعة الثالثة إلى انخفاض كبير في مستويات التعبير الجيني 

في  Sirt-1(. على العكس من ذلك، هناك زيادة كبيرة في مستوى التعبير P <0.05مقارنة بالمجموعة الثانية ) hif1-αو

جموعة الثانية. كما أظهرت أنسجة القلب تحسنا في التغيرات المرضية في المجموعة الثالثة المجموعة الثالثة مقارنة بالم

 المعالجة بالكاب مقارنة بفئران الأيزوبروتيرينول في المجموعة الثانية.

ها : تشير هذه النتائج إلى أن مكملات الكابسيسين تتصدى للآثار السلبية للأيزوبروتيرينول، ويمكن استخدامالاستنتاج

 كاستراتيجية بديلة جديدة لعلاج احتشاء القلب.

 .B: احتشاء عضلة القلب، الأيزوبروتيرينول، الكابسيسين، الببتيد المدر للصوديوم من النوع  الدالة الكلمات

 


