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ABSTRACT
We aim to explore various effects of doses of Jatropha mollissima against 
isoproterenol‑induced myocardial infarction in the rat. Rats were divided 
into 6 groups (10 rats in each). Group‑1 was normal to control, and Group‑2 
was considered intoxicated isoproterenol (ISP) (100 mg/kg, s. c.) Group‑3 
was treated with standard drug carvedilol, while Group‑4, 5, and 6 were 
treatment groups and treated with J. mollissima extract at the doses 
of 400, 600, and 800  mg/kg, respectively. Preliminary phytochemistry, 
histopathological variation in the myocardium, antioxidant potential, and 
cardiac biomarkers (serum glutamic oxaloacetic transaminase, triglyceride, 
2,4,6‑trinitrotoluene, serum glutamic pyruvic transaminase, lactate 
dehydrogenase, and creatine kinase muscle–brain fraction), cardiac rate, 
electrocardiographing, and pressurization rate index were estimated. This 
study indicates that the extract proved to have cardioprotective potential 
and significantly reduced the cardiac biomarkers in a dose‑dependent 
fashion because of flavonoid contents and antioxidant property. The 
histopathological analysis shows marked improvement in J. mollissima 
groups handled in comparison with ISP. The present evaluation suggests 
that J. mollissima has exceptional cardioprotective potential contrary to 
toxicity caused by isoproterenol. We recommend further studies at the 
molecular level to frame the exact mechanism of action.
Key words: Cardioprotective, isoproterenol, Jatropha mollissima, reactive 
oxygen species

SUMMARY
•   We aim to explore various effects of doses of Jatropha mollissima against 

isoproterenol induced myocardial infarction in the r at. The present evaluation 
suggests that J. mollissima has exceptional cardioprotective potential 
contrary to toxicity caused by isoproterenol

Abbreviations used: J.  mollissima: Jatropha mollissima; B. W: Body 
weight; CVS: Cardiovascular system; SD: Standard drug; H. W: Heat weight; 
JM: Jatropha mollissima; s. c.: Subcutaneous; ROS: Reactive oxygen 
species; N: Normal; GFR: Glomerular filtration rate; ISP: Isoproterenol; 
NC: Negative control; PC: Positive control; LPO: Lipid peroxidation; 
SPD: Superoxide dismutase; CAT: Catalase; GTR/GLR: Glutathione 
reductase; GA: Gallic acid.
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INTRODUCTION
Among other cardiovascular diseases (CVD), myocardial infarction (MI) 
is still a major threat to human life and is regarded as a leading global 
cause of death today. As such, clinical cardiology has become a significant 
concern.[1] MI is a general occurrence of ischemic cardiac disease. Despite 
rapid treatments in coronary artery disease (CAD), MI is still the biggest 
reason for mortality in the industrialized world and seems to be a global 
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pathologic concern  (CAD).[2] It occurs through increased demand for 
ventricular mitochondrial and lowers the required energy and nutriment 
through the cardiovascular distribution to the myocardium, heading 
toward structural damage; it is among the most deadly embodiments of 
cardiovascular events.[3] MI is an important issue of public health, not 
just in Western societies but also in developing nations, significantly 
impacting mortality.[4] The World Health Organization states that MI is 
estimated to be the world’s leading cause of death by 2020.[5]

Isoproterenol is a beta‑agonist, which serves as an effective 
regulator for cardiac hypertrophy and oxidation, a crucial factor for 
studying the possible positive effects on cardiac function of various 
drugs.[3] Isoproterenol causes many heart cellulitis mechanisms, 
including increased oxygen intake, inadequate use of oxygen, elevated 
calcium excess load and concentration, modified microvascular 
metabolism, increased cyclic adenosine monophosphate myocardial 
levels, skewed electrolyte environment, distorted membrane 
intelligibility, endothelial malabsorption, and increased lipid peroxide 
levels.[6] In a myocardial necrotic rat model, pathophysiological and 
anatomical aberrations are comparable to those of human MI include 
the formation of strongly free cytolytic molecules through self‑oxidation 
of monoamine neurotransmitters as one of the key mechanisms 
proposed to understand ISO‑induced cardiotoxicity.[7] Catecholamine 
oxidation forms a protonated complex that results in superoxide radicals 
and hydrogen peroxide development, causing protein, lipid, and DNA 
damage and increased tissue size when used in the presence of iron.[8] 
The free radicals can attack inside the membranes, producing peroxyl 
radicals and polyunsaturated fatty acids. These extremists can then 
target neighboring triglycerides causing an oxidative damage chain 
reaction  (LPO). The end products of lipid hydrogen peroxide damage 
and cause more chronic inflammation and organ.[9] The intake of fresh 
fruit, vegetables, or plants with a rich natural antioxidant has been linked 
to long‑term CVD preclusion in recent decades. Consequently, there was 
significant research scope into biologically active medicinal plants, with 
the general view that organic products are superior to their synthetic 
analogs in terms of effectiveness and protection.[10]

The Jatropha L. family (Euphorbiaceae) has a place with the subspecies 
Crotonoideae and Jatropheae clan comprising over  300 species and 
widely dispersed the tropics, what’s more, equatorial areas of Africa 
and the Americas. The name Jatropha is gotten from the Greek 
words “Jatros”  (specialist) and “trophe”  (food), which conceivably 
corresponded with the therapeutic qualities of plants from this 
family.[11] In Africa, Asia, and Latin America, the species Jatropha is 
found in conventional pharmaceutical products for treating different 
diseases and as ornamental plants and energy crops. A  variety of 
recognized types of the genus Jatropha have been recorded for their 
medicinal uses, chemical constituents, and biological activities, such 
as Jatropha curcas, Jatropha elliptica, Jatropha gossypifolia, and Jatropha 
mollissima.[12] J. mollissima is widely used in folk medicine for different 
purposes, mainly as antivenom therapy[13‑16] and anti‑inflammatory[17] 
remedies, healing[14] veterinary vermifuge[13] also cures kidney diseases 
and loss of appetite.[14] Most of the studies found that antioxidant,[18] 
antimicrobial,[19] and anthelmintic,[20] nephroprotective,[21] antibacterial, 
and antibiotic‑modifying actions[22] are present in this plant. At the 
same time, there are various studies on the medicinal benefits of the 
ethanolic extract of J. mollissima. The toxicological in  vivo effect of 
the plant extract has not been identified. Therefore, in the albino rat 
model, it is considered essential to determine the cardioprotective 
effect of J. mollissima. This toxicity study would be an essential basis 
for further studies in herbal medicine development for this plant. The 
present research has endeavored to authenticate their conventional 
use using Jm leaves ethanol extract in the Wistar albino rats against 
isoproterenol‑induced MI.

MATERIALS AND METHODS
Animals
Wistar male rats were taken and held in cages, weighing 170–200  g. 
The study was carried out at the Pharmacology Research Laboratory, 
Muhammad Institute, Multan. The experiments were performed 
according to the National Research Council guidelines[20] and approved 
by the Ethical Committee of Muhammad Institute of Medical and 
Allied Sciences, Multan, Pakistan. They were maintained in clean, white 
polypropylene cages with specified relative humidity  (40%–60%) and 
temperature (25°C ± 2°C) control. The natural 12 h light/dark cycle was 
maintained, and the animals were fed with standard pellet diet and had 
access to clean drinking water provided ad libitum.

Drugs and chemicals
Isoproterenol, formalin, ketamine, and xylazine purchased from prix lab 
lahore, ethanol; distilled water was purchased from M/s. Sigma Chemical 
Company, St. Louis. MO and kits obtained from Zell bio company, 
Germany, are used for research purposes. All the other chemicals used 
in the experiment were of analytical grade.

Extract concoction and preliminary phytochemical 
screening
J. mollissima plant had been collected from nearby Multan areas. It was 
authenticated by expert taxonomists’ cooperation at the Department 
of Botany, Bahauddin Zakariya University, Multan. The voucher 
specimen (R. R. Stewart F. W. Pak. 704/11) has been placed for further 
reference. J. mollissima leaves were washed and powdered under a 
blender’s shade for 15  days. In the experiment, the powder obtained 
from only one lot was used. For nine days, 800  g of J. mollissima 
leaves powder was soaked in a hydroalcoholic solvent  (70:30  v/v) in 
3  L colorful airtight amber pots. After filtering and filtration, it was 
evaporated by a rotary evaporator at reduced pressure and 30°C–40°C. 
The obtained semisolid residue was refrigerated before further analysis. 
The extract from J. mollissima leaves was used for the assessment of the 
cardioprotective activity against isoproterenol‑induced cardiotoxicity.

Experimental design
Group 1 animals have been treated as checks. Animals in Group 2 were 
given isoproterenol  (ISP)  (100 mg/kg s. c.). Group 3 animals were fed 
regular medicine that is carvedilol (2 mg/kg). Group 4, 5, and 6 animals 
were supplied with various levels of Jm. Cr extracts such as 400, 600, 
and 800  mg, respectively, per kg body weight orally. All groups were 
subcutaneously injected with isoproterenol  (100  mg/kg) on 22 and 
23 days except group 1. Each group reported symptoms and mortality 
and was compared to that of group  2. The rats were slaughtered and 
autopsied after 48 h of the first administration of isoproterenol. Further 
biochemical and antioxidant properties’ analysis was performed of the 
serum and tissue samples.

Blood samples and metabolic data collection
The animals were slaughtered, and blood samples were taken. In all 
experimental classes, blood was collected on the 24th  day to calculate 
biochemical parameters. Rats were kept 24  h in metabolic cages and 
given free access to tap water. Similarly, on the 24th day, blood samples 
were collected in EDTA tubes. A regular centrifugation system was used 
to remove serum, and the samples were reserved at 30°C to estimate, 
and also kidneys were dissected out for evaluating in vivo antioxidant 
enzymes.
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Estimation of electrocardiographing and heart rate
After 12  h of the second dose  (isoproterenol), anesthetic 
conditions triggered by the combination of ketamine and 
xylazine in the experimental animals were observed to record the 
electrocardiographing  (ECG) and the heart rate  (Power Lab 8/35, 
AD Instruments, Australia). The data were obtained from Lab Chart 
Pro (AD Instruments, Australia).

Histopathology
Toward the end of the examination, a kidney from the animals in each 
group was analyzed under anesthesia for histopathological analysis. 
The heart was segregated, and then the ventricular part of the heart 
was rapidly moved to 10% formalin for histopathological evaluation. 
The tissue was soaked in paraffin. The section was cut to 5 μm in 
diphenyl xylene and stained with H and E.[23] Histopathological cardiac 
tissue changes were determined under a compound microscope, and 
microimages were taken.[24]

In vivo antioxidant activity
Rat kidneys at 10,000 rpm at 0°C were homogenized and centrifuged for 
20 min. The supernatant is used to assess antioxidant enzyme levels using 
the spectrophotometer calorimetric process (Merck Thermo spectronic 
Model NO. UV‑1, double beam). Glutathione reductase  (GLR) is 
estimated by using the method described by,[25] Lipid peroxidation 
by  (thiobarbituric acid reactive substances) method,[26] superoxide 
dismutase by,[27] and Catalase (CAT) by colorimetric assay.[28]

Statistical evaluation
Data were analyzed via one‑way analytical variance and Bonferroni’s 
all‑mean post hoc test. It was indicated like a means  ±  standard error 
of mean, and methodological significance by different experimental 
groups was evaluated. Statistically relevant P < 0.05 values were taken 
into account.

RESULTS
Biochemical and antioxidant analyses had shown a substantial 
increase in the amount of serum labelling enzymes and 
antioxidant properties, including creatine kinase muscle‑brain 
fraction  (CK‑MB), lactate dehydrogenase  (LDH), triglycerides, 
serum glutamic oxaloacetic transaminase (SGOT), serum glutamic 
pyruvic transaminase  (SGPT), and significant increases in heart 
and body weight alongside endogenous LPO levels in isoproterenol 
treated group in comparison with standard and extract‑treated 
groups 2,3,4,5, and 6. Tables 1‑6 show biochemical and antioxidant 
properties of the heart tissues of isoproterenol‑induced and 
extract‑treated groups. There was a very substantial rise (P < 0.001) 
in the amounts of LDH, triglycerides, SGOT, SGPT, and significant 
increases in heart and body weight in ISP and some cases, 
standard treated groups  2 For 24 consecutive days, Group  4 rats 
pretreated with the extract 400  mg/kg reported a mild decline in 
the biochemical and antioxidant parameters. For 24 days in a row, 
Group  5 rats pre‑treated with extract 600  mg/kg observed a mild 
to moderate decrease in biochemical and antioxidant parameters. 
Group  6 rats pretreated significantly  (P  <  0.001) by extract dose 
of 800  mg/kg over  24 consecutive days prevented the effects of 
isoproterenol and preserved the biochemistry at an average level. 
The levels of superoxide dismutase  (SPD), CAT, and GLR were 
significantly reduced. The treatment group level of parameters 
substantially increased the impact of MI caused by isoproterenol 
and in the standard group by taking them to normal values. The Jm. 
Cr ethanolic extract‑treated groups have a heart defense against MI 

caused by ISP. The histopathological evaluation of the control group 
revealed an ordered sequence of cardiac myocytes with uncontained 
nuclei in the tissue  [Figure  1]. The group of ISP displayed 
severe myofibrillary collagenous deterioration and interstitial 
tissue inflammation. The extract of Jm and standard medicinal 
carvedilol revealed that the phenotype with an intact nucleus and 
cardiovascular structure without fibrosis or cell‑infiltration is 
basically in the normal range.

DISCUSSION
Heart disease is a worldwide health epidemic. The administrative drain 
is motivated by both the mortality rate and the risk factors. CVD was 
expected to rank 1st  from 1990 to 2020.[5] In the current research, ISP 
mediated detrimental heart damage in rats, confirmed by biochemical 

Table 1: Crude excerpt Jatropha mollissima and standard drug effect on body 
weight and heat weight

Group Difference in BW (g) Mean HW (g)
n 10.89±3.33 0.93±0.009
ISP 35.89±2.93a 1.2±0.020a

SD 20.18±5.09 0.91±0.009b

JM 400 7.91±5.15b 0.95±0.023a, b, c

JM 600 12.7±1.3b 0.84±0.008a, b, c

JM 800 9.2±2.1b 0.87±0.007a, b, c

aP<0.05 in relation to standard; bP<0.05 in relation to negative control; 
cP<0.05 in relation to positive control; dP<0.05 in relation to JM 400; eP<0.05 
in relation to JM 600. All values have mean±SEM, n=6. Data were analyzed 
with one‑way ANOVA and then with multiple comparison tests after Tukey’s. 
ANOVA: Analytical variance; SEM: Standard error of mean; ISP: Isoproterenol; 
JM: Jatropha mollissima; SD: Standard drug; BW: Body weight; HW: Heat weight

Table 2: Gross extract Jatropha mollissima and standard drug effect on 
electrocardiographing

Group ST (mV) QT (s) RR (ms) HR (bpm)
n 0.44±0.03 0.22±0.014 0.18±0.004 360±6.8
ISP −0.10±0.003a 0.28±0.009 0.13±0.003a 530±6.3a

SD 0.17±0.008b 0.24±0.008b 0.28±0.006a,b 319±2.4a,b

JM 400 0.06±0.005a,b,c 0.24±0.008 0.21±0.004a,b,c 408±4.4a,b,c

JM 600 0.04±0.004a,b,c,d 0.20±0.014 0.22±0.004a,b,c 389±2.9a,b,c

JM 800 0.09±0.005a,b,c,d,e 0.20±0.013b 0.27±0.007a,b,d,e 341±5.41b,d,e

aP<0.05 in conjunction with standard; bP<0.05 in relation to negative control; 
cP<0.05 in relation to positive control; dP<0.05 in relation to JM 400; eP<0.05 in 
relation to JM 600. All values have mean±SEM, n=6. Results were examined with 
one‑way ANOVA and then with multiple comparison tests after Tukey’s. SEM: 
Standard error of mean; ISP: Isoproterenol; JM: Jatropha mollissima; SD: Standard 
drug; ANOVA: Analytical variance; ST: segment; HR: Heart rate 

Table 3: The effect of standard drug and Jatropha mollissima crude extract in 
rats treated with isoproterenol on serum parameters

Group CKMB LDH
n 16.93±0.51 104.77±0.60
ISP 36.22±0.77a 142.88±0.60a

SD 20.90±0.84a,b 122.69±0.97a,b

JM 400 29.96±0.87a,b,d 138.52±0.97a,b,c,d

JM 600 25.74±0.85a,b,c 133.90±1.22b

JM 800 22.86±0.90a,b,c 125.44±0
aP<0.05 in relation to standard; bP<0.05 in relation to negative control; cP<0.05 in 
relation to positive control; dP<0.05 in relation to JM 400; eP<0.05 in relation to 
JM 600. All values have mean±SEM, n=6. Results were examined with one‑way 
ANOVA and then with multiple comparison tests after Tukey’s. SEM: Standard 
error of mean; ISP: Isoproterenol; JM: Jatropha mollissima; SD: Standard 
drug; LDH: Lactate dehydrogenase; CKMB: Creatine kinase muscle‑brain; 
ANOVA: Analytical variance
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assessments and histopathological analysis. Cardiotoxicity caused by ISP 
offers vast information into this disease, which strongly demonstrates 
lipid peroxidation involvement.[28]

ISP is an artificial neurotransmitter, and β‑agonist induces extreme 
ventricular oxidative stress and fibrosis of cardiac tissues that progress to 
MI progression. The most validated form of MI in rats is the ISP ventricular 
edema.[29] ISP creates extremely cytotoxic reactive oxygen species known 
as membrane phospholipid peroxidative damage, which poses a significant 
threat to the microvascular envelope during autoxidation.[30]

J. mollissima is widely used in folk medicine for different purposes. 
Its natural latex shows antimicrobial activity[31] and can be used for 
snakebites and healing injuries.[32] The seeds of the plant are used for 
relaxing and antidepressants.[4] The leaves are antioxidants for boosting 
appetite[3] and are applied in infections of the kidney,[33] whereas the stalk 
shows an anthelmintic effect.[34]

This study showed that ISP administration in male Wistar rats causes 
acute MI with a dose of 100 mg/kg for 2 days in a row.
The results of this study showed that ISP administration in male Wistar 
rats was acute MI with 100 mg/kg for 2 days in a row. Evolving patterns 
of ECG irregularities are the key requirement for the definite diagnosis 
of MI. ISP administration substantially decreased the P wave and QRS 
complex and elevated the ST portion. It was stated in previous studies 
that administration of ISP 100 mg/kg in male standard drug (SD) rats 
increases the segments ST, QT and lower P wave, RR interval and QRS 
complex in two consecutive days.[26] Various studies have also shown 
that ST‑segment elevation and agitation are characteristic of the AMI 
model in ISP‑induced rats. The change in the ECG parameter is caused 
by changes in the possible membrane in the infarction region.[26,27] In 
contrast to the treatments of isoproterenol, the section ST, QT interval, 
RR interval and core rate of the animals treated with JM extract 400, 600 
and 800 mg/kg showed important improvements. QT interval and cardiac 
rate have been shown to be significantly increased in the ISP treatment 
community, whereas the JM extract treated groups have decreased due 
to decreased myocardial injury. The RR interval was decreased for the 
treatment group with isoproterenol while the treated groups with the 
JM extract showed higher intervals. The cardiac concentrations in the 
carvedilol group showed better results compared to the J. mollissima 
groups treated  [Figure  2 and Table  1]. Changes in these parameters 

revealed that isoproterenol‑treated animals had experienced myocardial 
infection and the JM extract administered groups exhibited substantial 
reductions in the elevation of the stiffness section which may suggest the 
reverse effects of treatment with isoproterenol. Previous study showed 
that escalation of the ST segment culminated in depletion of membrane 
feature representing the possible disparity between hemorrhagic and 
non‑ischemic areas.[28]

The CK‑MB activity, LDH, triglycerides, SGOT, and SGPT enzymes 
were significantly increased in the group treated with isoproterenol than 
the control group showed substantial improvements in treated SGOT, 
SGPT groups compared with J. mollissima extract. Compared with the 
isoproterenol treated group, the treatment groups showed a significant 

Table 4: Jatropha mollissima crude extract and standard drug impact on 
serum confines in rats treated with isoproterenol

Group TG SGOT
n 71.20±0.50 54.77±0.20
ISP 77.25±0.80a 96.45±0.24a

SD 69.40±0.76a,b 57.80±0.28a,b

JM 400 68.77±0.74a,b,c,d,e 64.18±0.42a,b,c

JM 600 65.99±0.86a,b 61.52±0.49a,b,c,d

JM 800 62.47±0.68a,b,c,d 59.95±0.43a,b,c,d

aP<0.05 in conjunction with standard; bP<0.05 in relation to negative control; 
cP<0.05 in relation to positive control; dP<0.05 in relation to JM 400; eP<0.05 
in relation to JM 600. All values have mean±SEM, n=6. Data were analyzed 
with one‑way ANOVA and then with multiple comparison tests after Tukey’s. 
SEM: Standard error of mean; ISP: Isoproterenol; JM: Jatropha mollissima; 
SD: Standard drug; TG: Triglyceride; SGOT: Serum glutamic oxaloacetic 
transaminase; ANOVA: Analytical variance

dc

b

f

a

e

Figure  1: Histopathological sections of the rat kidney;  (a) Control  (b) 
ISP (c) SD (d) ISP + JM (400 mg/kg) (e) ISP + JM (600 mg/kg) (f ) ISP + JM 
(800 mg/kg). ISP: Isoproterenol; SD: Standard drug; JM: Jatropha mollissima

Table 5: Gross extract Jatropha mollissima and standard drug effect on 
isoproterenol-treated rats’ serum confines

Group SGPT TNT
n 35.90±0.55 Negative
ISP 58.64±0.57a Positive
SD 39.33±0.40a,b Negative
JM 400 50.55±0.53b,c Negative
JM 600 47.85±0.53a,b,c,d Negative
JM 800 44.24±0.48a.b.c.d.e Negative

aP<0.05 in conjunction with standard; bP<0.05 in relation to negative control; 
cP<0.05 in relation to positive control; dP<0.05 in relation to JM 400; eP<0.05 
in relation to JM 600. All values have mean±SEM, n=6. Data were analyzed 
with one‑way ANOVA and then with multiple comparison tests after Tukey’s. 
SEM: Standard error of mean; ISP: Isoproterenol; JM: Jatropha mollissima; 
SD: Standard drug; SGPT: Serum glutamic pyruvic transaminase; TNT: 
Trinitrotoluene; ANOVA: Analytical variance

Table 6: Crude Jatropha mollissima extract and standard drug effect in rats 
treated with isoproterenol on antioxidant properties of enzymes

Group SPD (U/mg) CAT (U/mg)
n 12.57±0.08 8.70±0.84
ISP 8.35±0.03a 2.53±0.42a

SD 10.99±0.04a,b 10.23±0.57b

JM 400 9.99±0.261b,c 6.43±0.42b,c

JM 600 10.46±0.42a,b,d 6.02±0.55b,c

JM 800 10.07±0.26b,d 7.45±0.57b,c

aP<0.05 in conjunction with standard; bP<0.05 in relation to negative control; 
cP<0.05 in relation to positive control; dP<0.05 in relation to JM 400; eP<0.05 
in relation to JM 600. All values have mean±SEM, n=6. Data were analyzed 
with one‑way ANOVA and then with multiple comparison tests after Tukey’s. 
SEM: Standard error of mean; ISP: Isoproterenol; JM: Jatropha mollissima; SD: 
Standard drug; SPD: Superoxide dismutase; CAT: Catalase; ANOVA: Analytical 
variance
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decrease in enzyme levels. Triglycerides were found to be substantially 
decreased compared to the control group, stages. As sensitive markers 
of heart injury, substantial changes in the serum biochemical enzyme 
levels are used. The increase in serum biomarkers indicates that the 
mitochondrial enzymes are leaked due to myocardial injury.[9] It shows 
that the level of heart myocardial injury was considerably lower in 
pretreated classes. The cardioprotective function of the test drugs is thus 
demonstrated.
Troponin T is a cardiac regulating protein that controls muscle, 
actin, and myosin‑mediated interactions, resulting in expansion and 
contentment of muscle fibers. Troponin T is unique to the myocardium. 
Insufficient blood flow and oxygen supply to the myocardium induce 
necrosis and eventual release of 2,4,6‑trinitrotoluene and troponin 
I into the bloodstream. Just ISP treated group showed positive for 
Trop‑T in serum, while the control, standard, and J. mollissima extract 
pre‑treated groups showed adverse outcomes. The increased activity of 
serum Trop T noticed in isoproterenol‑induced rats was due to ISP’s 
cardiac damage.[35]

LPO is a known cellular injury mechanism and was seen as an 
antioxidant predictor strain leading towards MI pathogenicity.[3] In 
ISP‑treated myocardial rats, cardiac trauma triggered by oxidation 
products has been documented. The myocardial necrosis found in 
ISP recipient rats may be caused by peroxidative damage because ISP 
produces lipid peroxides.[36] For myocardial cells, the accumulation 
of lipid peroxides in free radicals contributes to increased LPO 
thresholds in the cardiomyocytes. The LPO levels of the isoproterenol 
mediated group have increased significantly while Jm. Cr pretreated 
groups reduced LPO levels dramatically as shown in Table 7. The 
normal carvedilol inhibited the rise of LPO significantly. These 
results indicate that test drugs’ pretreatment groups substantially 
impact LPO inhibition, reducing oxidative stress and retaining 
membranous integrity. The group induced by isoproterenol showed 
a substantial decrease in SPD, CAT, and GLR relative to the control 
group. Pretreated classes compared to the control group, carvedilol, 
J. mollissima extract, significantly raised levels. It shows that the test 
medication substantially influences the oxidative stress reduction 
caused by free radicals. The decreases in these enzymes’ activity can 
be attributed to their enhanced use of Reactive oxygen species and 
their scavenging excessive ISP oxidation inactivation.[37]

We suggest that the plant extract contains constituents with 
cardioprotective and cancer prevention agents acting as potent freelance 
radicals scavengers in the heart to counteract the lethal impacts of ISP. 
So my study was designed to determine the cardioprotective action of 
J. mollissima extract against ISP induced cardiotoxicity.
An organic pattern of myocardial cells with intact nuclei in tissue has been 
seen in the control group, and it was observed that the cardiac morphology 
is regular [Figure 2]. The category of isoproterenol has demonstrated severe 
myofibrillar myxoid degeneration and myocardial tissue interstitial edema. 
The elicit of J. mollissima treated groups and the regular medicine carvedilol 
showed that the Myocardial levels’ morphology was mainly within normal 
limits with an intact nucleus and cardiovascular morphology, no cellulitis. 
Comparable GA results with high antioxidant properties were identified in 
ISP‑treated rats.[9,35] Finding the exact mechanics of action needs more study. 
It is still controversial whether isoproterenol cardiotoxicity is cumulative. 
This finding is consistent with the result of other researchers. This study’s 
results showed that isoproterenol administration had caused myocardial 
damage, as evidenced by increasing and decreasing concentrations of 
biochemical and antioxidant properties and histopathological changes in 
cardiac myocytes associated with free radical development. The theoretical 
gap for J. mollissima isolation is left behind in this report.

CONCLUSION
Ethanolic leaves extract of J. mollissima secured the experimentally 
induced MI in rats as shown by the amelioration of histopathological 
variations, biochemical of cardiac tissue injury. Further studies are 
recommended to correct the precise mode of action for intervention 
and determine the exact cardioprotective potential of phytoconstituents 
responsible for it.
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Figure  2: ECG of normal and cured groups.  (a) N,  (b) ISP,  (c) SD,  (d) 
JM400,  (e) JM600,  (f ) JM800. ISP: Isoproterenol; SD: Standard drug; JM: 
Jatropha mollissima; ECG: Electrocardiographing; N: Normal

Table 7: Crude Jatropha mollissima extract and standard drug effect in rats 
treated with isoproterenol on antioxidant properties of enzymes

Group GLR LPO (MDA n moles/mg protein)
n 8.02±0.84 0.485±0.046
ISP 2.53±0.42a 0.663±0.005a

SD 10.23±0.57b 0.582±0.037b

JM 400 6.43±0.42b 0.536±0.022a

JM 600 6.02±0.55b, c 0.620±0.004a,b

JM 800 7.45±0.57b,c,d,e 0.545±0.006b,d,e

aP<0.05 in conjunction with standard; bP<0.05 in relation to negative control; 
cP<0.05 in relation to positive control; dP<0.05 in relation to JM 400; eP<0.05 
in relation to JM 600. All values have mean±SEM, n=6. Data were analyzed 
with one‑way ANOVA and then with multiple comparison tests after Tukey’s. 
SEM: Standard error of mean; ISP: Isoproterenol; JM: Jatropha mollissima; 
SD: Standard drug; GLR: Glutathione reductase; LPO: Lipid peroxidation; 
ANOVA: Analytical variance; MDA: Malondialdehyde
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