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This study assessed Lavandula stoechas flower extract's impact on Isoprenaline-induced myocardial necrosis in rats.
Five groups of five rats each were used. Group I received 1 ml/kg normal saline orally for 13 days, Group II
received 10 ml/kg normal saline orally, Group III received 200 mg/kg Lavandula stoechas extract orally, Group IV
received 400 mg/kg Lavandula stoechas extract orally, and Group V received 10 mg/kg Metoprolol orally. On days
14 and 15, Group I received 0.5 ml/kg subcutaneous normal saline, and Groups II to V received 85 mg/kg
Isoprenaline subcutaneously. On day 16, rats were weighed, and cardiac blood samples were collected. Serum was
analyzed for total protein, triglycerides, and cardiac enzymes (cardiac injury markers). Rats were sacrificed, and

heart tissues were histologically examined.

Results showed significant serum marker enzyme reductions (p < 0.01) in Lavandula stoechas-treated rats. Total
protein and triglyceride levels (p < 0.01) decreased, and heart weight-to-body weight ratio (p < 0.05) decreased
in Lavandula stoechas-treated rats. Histopathology confirmed the extract's protective effect.

In conclusion, Lavandula stoechas flower extract offers protection against Isoprenaline-induced myocardial

infarction in rats.

1. Introduction

The heart is a vital organ in the human body, and cardiovascular
disease (CVD) stands as a leading global cause of mortality and a sig-
nificant health concern. CVD encompasses various illnesses that affect
the heart or blood vessels, such as myocardial infarction, heart failure,
hypertension, rheumatic heart disease, peripheral arterial disease, and
other cardiac and vascular problems.! In 2019, CVDs claimed the lives of
17.9 million people worldwide, accounting for approximately 32% of all
deaths, with 85% of these deaths attributed to heart attacks and strokes.”

Myocardial infarction (MI) refers to the necrosis of heart muscle
caused by ischemia. It occurs due to the blockage of coronary arteries,
leading to dysfunction in cardiac muscles. Reactive oxygen species (ROS)
production, increased inflammation, and cardiac muscle necrosis are
contributing factors to this dysfunction.® Modifiable risk factors for MI
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include cigarette smoking, exercise, hypertension, obesity, cholesterol
levels, LDL, and triglyceride levels, while non-modifiable risk factors
include age, sex, and family history.” Diagnostic methods for MI involve
clinical examination, electrocardiogram (ECG), biochemical tests, inva-
sive and non-invasive imaging, and pathological evaluation.” Cardiac
troponin (cTn) isoforms I and T are recommended biomarkers for
myocardial damage, known for their high sensitivity and selectivity,
detectable within 2-3 h and peaking within 24-28 h.°

In animal studies, Isoprenaline (ISO), a -adrenoceptor agonist, is used
to induce MI in rats by generating highly cytotoxic free radicals through
auto-oxidation, causing severe damage to the cardiac membrane.” On the
other hand, Metoprolol, a competitive beta-1-adrenergic receptor in-
hibitor, has shown efficacy in reducing mortality in myocardial infarction
due to its inotropic and chronotropic actions that decrease cardiac
output.®
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Herbal medicines, derived mainly from plants, offer potential as novel
therapeutic agents for various human diseases, including MI, due to their
antioxidant, anti-inflammatory, anti-apoptotic, neuroprotective, and
vascular protective effects. Herbal treatments often have fewer reported
adverse effects compared to conventional medication, making them a
potentially safer option over time. While some medicinal plants and their
active components have shown promise in laboratory studies, translating
these findings into clinical trials remain a challenge.’ continued explo-
ration of established treatments is necessary until comprehensive scien-
tific evidence of the efficacy and safety of herbal medicine in ischemic
stroke patients is available.

Ustukhuddus (Lavandula stoechas) is an aromatic plant from the
Lamiaceae family, known as "Jarub-i-Dimagh" (broom of the brain) in the
Unani System of Medicine due to its ability to remove morbid matters
from the brain, potentially alleviating neurological issues like insomnia,
amnesia, and melancholia. This plant contains bioactive chemicals,
including glycosides, phenols, steroids, and terpenes, which contribute to
its pharmacological effects.!? In traditional medicine, Ustukhuddus is
used to treat neurological conditions such as hemiplegia, facial paralysis,
tremors, epilepsy, and neurasthenia, as well as sinusitis, liver problems,
and urinary issues. The plant possesses various properties, including
antimicrobial, antidiabetic, antioxidant, antifungal, anti-inflammatory,
anticonvulsant, antispasmodic, sedative, and hepatoprotective effects.'!
The current study aims to investigate the cardio-protective effects of
Lavandula stoechas on Isoprenaline-induced myocardial necrosis in rats.

2. Materials and methods
2.1. Chemicals

The chemicals used in the study were sourced from reputable sup-
pliers. Isoprenaline Hydrochloride was purchased from Sigma Aldrich,
USA, while Metoprolol Tartrate was purchased from Cipla. All other
chemicals were of analytical grade and obtained from standard sources.
Specific reagents, including Autospan liquid gold alanine aminotrans-
ferase (ALT/GPT), Autospan liquid gold aspartate aminotransferase
(AST/GOT), Autospan liquid gold total protein, Autospan liquid gold
triglycerides (TGs) from Span diagnostics, Troponin T from Roche di-
agnostics, Liquid Lactate dehydrogenase (LDH) from Accurex bio-
medicals, and CK-NAC from Reckon diagnostics, were also utilized.

2.2. Animals

A total of 25 male Sprague Dawley rats, weighing between 120 and
200 g, were used for the study. The rats were procured from the animal
house of the Central Drug Research Institute (CDRI) in Lucknow, and
they were of inbred species. Before the experiments, the animals were
acclimatized in temperature-controlled environments (23 + 2 °C) for one
week to reduce non-specific stress. They were divided into three groups:
experimental, normal, and control, and housed in sanitized poly-
propylene cages with sterile paddy husk bedding. The rats had free access
to standard pellets as basal diet and water ad libitum. The study protocol
was approved by the Institutional Animal Ethical Committee (IAEC) of
Faculty of Pharmacy, Integral University, Lucknow, India (Registration
No. 1213/G0O/ac/08/CPCSEA and 5th June 2008).

2.3. Extract preparation of crude drug (Lavandula stoechas)

Dried flowers of Lavandula stoechas were collected from a local mar-
ket in Lucknow, India, in January 2015. The drug was authenticated by
the Pharmacognosy department, Faculty of Pharmacy, Integral Univer-
sity, Lucknow (Reference no. IU/PHAR/HRB/15/03). The flowers were
washed, dried in a dark, dry place for two weeks, and then crushed. The
dried flowers (100 g) were soaked in 50% ethanol at room temperature
with occasional shaking for seven days, filtered, and then evaporated
under reduced pressure to obtain a thick semi-solid pasty mass of dark
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brown color. The concentrated extract was accurately weighed according
to body weight and dissolved in normal saline for daily dose treatment.

2.4. Preparation of Isoprenaline Hydrochloride solution

A freshly prepared solution of Isoprenaline Hydrochloride was used to
induce necrosis in rats' hearts. The required amount of Isoprenaline
Hydrochloride was dissolved in normal saline solution, with a dose of 85
mg/kg body weight for the rats.

2.5. Preparation of Metoprolol Tartrate solution

Metoprolol tartrate (Metolar-25) tablets were powdered and dis-
solved in 0.9% normal saline solution to create a freshly prepared solu-
tion for use as the standard drug.

2.6. Induction of myocardial infarction

Myocardial infarction was induced by subcutaneously injecting
Isoprenaline Hydrochloride (85 mg/kg body weight, dissolved in phys-
iological saline) for two consecutive days (14th and 15th days).

2.7. Experimental protocol

The rats were randomly divided into five groups, each containing five
animals: Group I (control group), Group II (ISO-treated), Group III (L.
stoechas 200 mg/kg/day and ISO-treated), Group IV (L. stoechas 400 mg/
kg/day and ISO-treated), Group V (Metoprolol 10 mg/kg/day and ISO-
treated).

The treatment schedule is provided in Table 1.

The experiment was concluded on the 15th day. On the final day of
treatment, the rats were weighed, and blood samples were collected
through cardiac puncture using thiopental sodium. The blood was then
centrifuged at 3000 rpm and 30 °C for 15 min to separate the serum.
Standard enzymatic kits were utilized to estimate parameters such as
total protein, triglyceride, and cardiac marker enzymes, including
Creatinine, CK-NAC, AST, ALT, LDH, and Troponin T.

Subsequently, the rats were sacrificed, and their hearts were carefully
removed and fixed in a 10% buffered neutral formalin solution for
grading and histopathology studies.'?

2.8. Physical parameters

2.8.1. Heart weight: body weight ratio

Before euthanasia, the rats' weights were recorded. Euthanasia was
performed by administering a high dosage of thiopental sodium,
following which their hearts were swiftly extracted and rinsed in ice-cold
saline solution. To remove any remaining blood from the heart, it was
gently tapped on a kim wipe (absorbent pad) or surgical compress. The
tapping process was repeated until the heart was completely dry. Finally,
the weight of the dry heart was measured.'®

Table 1
Treatment schedule.
Group No. of Treatments
I8
rats 0-13 Day 14-15 Day

1 (NC) 5 Saline 1 ml/kg , p.o. Saline 0.5 ml/kg , s.c.

I (INC) 5 Saline 1 ml/kg, p.o. Isoprenaline 85 mg/kg ,
s.c.

m (LS2) 5 L. stoechas 200 mg/kg , Isoprenaline 85 mg/kg ,
p.o. s.c.

v (LS4 5 L. stoechas 400 mg/kg , Isoprenaline 85 mg/kg ,
p.o. s.c.

\4 (STD) 5 Metoprolol 10 mg/kg , Isoprenaline 85 mg/kg ,
p.o. s.c.
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Heart weight(gm)

—— == x10°
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2.8.2. Gross examination of heart

The heart was carefully dissected and rinsed with ice-cold saline so-
lution. The visual examination of the heart was performed using a
grading system, as detailed in Table 2.'°

2.8. Biochemical parameters

At the conclusion of the experiment, blood samples were collected,
and the serum was separated for the examination of Total protein, Tri-
glyceride, and various enzymes associated with myocardial infarction,
including Creatine kinase-NAC (CK-NAC), Lactate dehydrogenase (LDH),
Alanine transaminase (ALT), and Aspartate transaminase (AST). All the
analyses were conducted using commercially available kits.!”

2.9. Histopathological studies

After removing the hearts from the animals, they were cleaned with
normal saline and weighed. Subsequently, the hearts were preserved in a
10% formalin solution to facilitate histopathological analysis. The his-
topathological examination focused on studying myocardial fibrosis,
vascular lesions, and myocardial cell size.

2.10. Statistical analysis

For data analysis, the results were expressed as mean =+ standard error
of the mean (SEM). One-way ANOVA was utilized for conducting the
statistical analysis, followed by Dunnett's test, which allowed a com-
parison of all groups with the control group. The statistical analysis was
performed using Graph Pad Instat software from the USA.

3. Results
3.1. Effect of 50% ethanol extract on heart weight/body weight ratio

The heart weight-to-body weight ratio was evaluated in each group,
and the results are presented in Table 3/Fig. 1. Compared to group I (NC),
the heart weight-to-body weight ratio in group II (INC) significantly
increased (p < 0.01) due to hypertrophy. However, in comparison to
group II (INC), group V (STD) displayed a significantly lower heart
weight-to-body weight ratio (p < 0.01). Moreover, when compared to
group II (INC), group IV (LS4) exhibited a notable reduction in the heart
weight-to-body weight ratio, which was statistically significant (p <
0.05).

3.2. Effect of 50% ethanol extract on gross examination of heart

The visual examination of the heart revealed various indicators of
necrosis, including inflammation, redness, capillary dilatation, scar for-
mation, and changes in color, observed across all areas of the heart. These
observations provided valuable information regarding the degree of ne-
crosis. Group II (INC) exhibited significant inflammation and scarring,
indicating grade 4 heart injury. In contrast, Group V (STD) showed
reduced edema, capillary dilation, and scar formation, pointing to grade
1 heart injury. When compared to Group II (INC), Group IV (LS4)

Table 2
Grading of heart.
Grade 0 No lesion
Grade 1 Inflammation, redness, capillary dilation
Grade 2 Oedma, capillary dilation, ventricle portion yellowish
Grade 3 Scare formation, yellowish colour atrium and ventricle part of heart
Grade 4 Diffuse hear, absolute scare formation, increased necrosis portion
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Table 3
Effect of 50% ethanolic extract of Lavandula stoechas on heart/
body weight ratio.

Group Heart weight : Body weight ratio
I 4.02 £+ 0.2245

i 5.44 + 0.1030**

11 4.46 + 0.1030*

v 4.38 £ 0.2746*

v 4.24 + 0.3776""

All readings are expressed as mean + S.E.M. for five animals in
each group. ** :p < 0.01, when compared with normal control
group, ## : p < 0.01, when compared with Isoprenaline group, * :
p < 0.05, when compared with Isoprenaline group.

displayed a significant reduction in inflammation, redness, capillary
dilatation, and scar formation, indicating grade 2 cardiac damage. Group
III (LS2) showed grade 3 cardiac damage, characterized by a distinct level
of inflammation, redness, capillary dilatation, and scar formation
(Table 4/Fig. 2).

3.3. Effect of 50% ethanolic extract on cardiac enzyme concentration

Table 5/Fig. 3 illustrates the effects of oral Lavandula stoechas etha-
nolic extract treatments on serum marker enzymes AST, ALT, LDH, and
CK-NAC over a 13-day period.

Compared to group I (NC), the concentrations of serum marker en-
zymes in group II (INC) were significantly higher (p < 0.01), indicating
an increase in cardiac marker enzymes. In contrast, group V (STD)
exhibited significantly lower levels of cardiac marker enzymes compared
to group II (INC) (p < 0.01), indicating a reduction in their
concentrations.

Furthermore, when comparing group II (INC) to groups IV (LS4) and
III (LS2), the concentrations of AST, ALT, LDH, and CK-NAC were
significantly lower in both groups (p < 0.01), suggesting a notable
decrease in the levels of these cardiac marker enzymes.

3.4. Effect of 50% ethanol extract on Troponin-T enzyme

Table 6 presented the effect of a 50% ethanolic extract on Troponin-T
enzyme. After 4 h of infarction, the release of Troponin-T was assessed
using a Rapid test kit (Fig. 4).

Comparing group I (NC) to group II (INC), Troponin was detected in
the serum of group Il rats, indicating its presence as a result of infarction.
However, in comparison to group II (INC), more than half of the animals
in group V (STD) showed no Troponin in their serum, while the
remaining rats still had detectable Troponin levels.

Additionally, when comparing group IV (LS4) to group III (LS2), a
significant decrease in Troponin release was observed in group IV,
indicating a notable reduction in Troponin levels following treatment
with the ethanolic extract.

3.5. Effect of 50% ethanol extract on serum triglycerides concentration

Table 7/Fig. 5 depicts the impact of various treatments on serum lipid
metabolism, specifically triglyceride levels, in experimental animals. The
circulating triglyceride levels were significantly higher (p < 0.01) in
group II (INC) compared to group I (NC), indicating an elevation in tri-
glyceride concentration after infarction.

In contrast, group III (LS2) exhibited significantly lower triglyceride
levels (p < 0.01) than group II (INC), suggesting a reduction in triglyc-
eride concentration following treatment with the ethanolic extract.
Moreover, when comparing group IV (LS4) to group II (INC), the con-
centration of triglyceride was significantly lower (p < 0.01) in group IV,
indicating a notable decrease in triglyceride levels due to the treatment
with the ethanolic extract.
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Fig. 1. Effect of 50% ethanolic extract of Lavandula stoechas on heart weight/body weight ratio. All readings are expressed as mean + S.E.M. for five animals in each
group. ** :p < 0.01 Vs normal control group, ## : p < 0.01 Vs Isoprenaline group, # : p < 0.05 Vs Isoprenaline group.

Table 4
Effect of 50% ethanolic extract of Lavandula stoe-
chas on Grading of heart.

Group Grading Result
1 Grade 0
v Grade 1
I\ Grade 2
i Grade 3
I Grade 4

3.6. Effects of 50% ethanol extract on serum total protein concentration

Table 8/Fig. 6 illustrates the impact of different treatments on serum
total protein levels.

In group II (INC), total protein levels were significantly higher (p <
0.01) compared to group I (NC), indicating an increase in total protein
concentration following the infarction.

However, in groups III (LS2) and IV (LS4), total protein concentra-
tions were significantly lower (p < 0.01) than in group II (INC), sug-
gesting a notable decrease in total protein levels due to the treatments
with the ethanolic extract.

3.7. Effect of 50% ethanol extract on histopathology of hearts

Photomicrographs of the rat hearts from each group displayed
distinct histological features:

Group I (NC): The heart exhibited compactly arranged muscle fibers
with minimal interstitial tissue. The nuclei were long and spindle-shaped
with highly pronounced muscle striation. The blood vessels appeared

LS 4

ISO

LS 2

STD

Fig. 2. Effect of 50% ethanolic extract of Lavandula stoechas on morphological changes in heart of rat. Group I (NC) has no scar, oedema, or capillary dilation; Group II
(ISO) has hypertrophy, oedema, and a change in colour (circle); and Group III (IG) has hypertrophy, oedema, and a change in colour (circle). Group V (STD) has no
oedema or capillary dilatation but does have inflammation and redness; Group III (LS2) has redness and inflammation in the ventricle; and Group IV (LS4) has no

redness but moderate inflammation.
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Table 5
Effect of 50% ethanolic extract of Lavandula stoechas on Concentration of cardiac
enzyme.

Enzyme (Conc.)

Group  AST(IU/L) ALT(IU/L) LDH(IU/L) CKNAC (IU/L)

I 13430 + 6.85  95.86 + 3.71 273.27 £26.39  68.936 + 6.82

I 292.82 + 307.53 + 627.31 + 491.814 +
16.69%* 11.44%* 19.95%* 40.73%*

I 164.67 + 227.65+18.67  338.79 £28.49  233.076 +
25.147# ## # 17.29 ##

v 157.32 & 124.11 +3.51  318.85+£3227  150.704 +
7.392## ## ## 13.15 ##

\% 139.49 + 113.51 +5.33  298.57 + 98.85 +
4.73%* ## 19.49%# 14.27%#

All readings are expressed as mean + S.E.M. for five animals in each group. ** :p
< 0.01, when compared with normal control group, ## : p < 0.01, when
compared with Isoprenaline group. AST- Aspartate amino transferaces; ALT-
Alanine transaminase; LDH — Lactate Dehydrogenase; CK-NAC- Creatine kinase.

dilated with a normal amount of fibrous tissue element, and there was
slight lymphocytic infiltration.

Group V (STD): The heart displayed loosely arranged muscle fibers
with increased interstitial tissue. The nuclei were long and spindle-
shaped, with occasional large plump nuclei. The muscle striation was
less pronounced, and the cytoplasm appeared granular with vacuolation
observed in some areas. The blood vessels were dilated with a normal
amount of fibrous tissue element.

Group II (INC): The heart showed densely aligned muscle fibers, but
the nuclei were small and pycnotic. A few plump vesicular nuclei were
visible, and the muscle striation was less prominent. There was an in-
crease in the quantity of blood vessels with thickened walls, and a
considerable amount of fibrous tissue element was evident.

Group III (LS2): The heart demonstrated compactly packed muscle
fibers with minimal interstitial tissue. The nuclei were long and spindle-
shaped, and the muscle striation was well-marked. Only a few blood
vessels with fibrous tissue element were observed.

Group IV (LS4): The heart revealed loosely arranged muscle fibers
with fragmentation and increased interstitial tissue. The nuclei were long
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and spindle-shaped, with less marked muscle striation. The cytoplasm
appeared granular, and the blood vessels were small with fibrous tissue
element.

(Fig. 7) displays the photomicrographs depicting these histological
characteristics in each group.

4. Discussion

Cardiovascular disease (CVD) is a critical global health concern,
especially in the Indian subcontinent, where low and middle-income
countries account for a substantial portion of deaths.'® Protecting
myocardial cells and preventing cell ischemia or necrosis have been
essential therapeutic goals. However, current treatments have limited
impact on survival and are associated with high annual costs, high-
lighting the need for new therapeutics to address ischemia.'® Myocardial
infarction (MI) occurs when blood supply to a part of the heart is inter-
rupted, resulting in cardiac tissue death (myocardial necrosis). This
condition is linked to hyperlipidemia, membrane lipid peroxidation, and
loss of plasma membrane integrity. Cardiovascular diseases, including
heart attacks, are prevalent in both developed and developing countries,
contributing significantly to mortality and disability.’

Isoprenaline (ISO), a synthetic catecholamine and -adrenergic
agonist, has been shown to cause myocardial damage in rats, leading to
infarct-like necrosis of the heart muscles. The pathophysiological and

Table 6
Effect of 50% ethanolic extract of Lavandula stoechas on test of Troponin T
enzyme.

Group

No. of animals 1 I I v \

1 -ve +ve +ve -ve -ve
2 -ve +ve -ve -ve -ve
3 -ve +ve +ve +ve -ve
4 -ve +ve +ve -ve -ve
5 -ve +ve -ve +ve +ve

+ve: Presence of troponin in serum, -ve: Absence of troponin in serum.

700 -
500
400

300

CADRIAC ENZYMES (1U/L)

200

100

Effect of 50% ethnolic extract on cardiac enzymes
Hi

1]
GROUPS

W AST

BALT
LDH

m CK NAC

Fig. 3. Effect of 50% ethanolic extract of Lavandula stoechas on serum concentration of AST, ALT, LDH and CK-NAC. AST- Aspartate amino transferaces; ALT- Alanine
transaminase; LDH — Lactate Dehydrogenase; CK-NAC- Creatine kinase. All readings are expressed as mean + S.E.M. for five animals in each group. **: p < 0.01 Vs

normal control group, ##: p < 0.01 Vs Isoprenaline group.
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Fig. 4. Troponin T tests kit result, in test kit A double line indicates cardiac injury and in test kit B single line indicates no cardiac injury.

Total protein levels decreased in group II (INC) due to increased free
radical generation by ISO. However, Lavandula stoechas treatment led to
increased serum protein levels, likely attributable to its antioxidant

Table 7
Effect of 50% ethanolic extract of Lavandula stoechas on
concentration of Triglyceride in serum.

activity.
Group Concentration(mg/dl) The heart weight-to-body weight ratio increased in group II (INC) due
I 41.174 + 4.91 to hypertrophy, while Lavandula stoechas-treated groups (STD, LS2, and
I 360.392 + 42.32** LS4) exhibited lower hypertrophy and heart weight-to-body weight
I 126.062 + 3.7337% ratios
v 81.16 + 10.006™* N . . -
v 67.482 + 3.85"* Histopathological analysis revealed the extent of necrosis in the heart.

Group II (INC) displayed significant inflammation and scar formation,
corresponding to grade 4 heart injury. In contrast, groups V (STD), LS2,
and LS4 showed reduced inflammation, redness, capillary dilatation, and
scar formation, indicating grade 1 to grade 3 cardiac damage,

All readings are expressed as mean + S.E.M. for five
animals in each group. **: p < 0.01 Vs control group and
## : p < 0.01 Vs isoprenaline group.

morphological changes in this non-coronary myocardial necrotic rat respectively.
model are similar to those observed in human myocardial infarction. The
isoprenaline-induced myocardial infarction model is a well-standardized
approach for studying various medicines' positive effects and heart Table 8
functions.! Effect of 50% ethanolic extract of Lavandula stoechas on

The study aimed to explore and evaluate the cardioprotective effects concentration of Total Protein in serum.
of Lavandula stoechas flower on rats with isoprenaline-induced myocar- Group Concentration(g/dl)
dial infarction.

. . . I 11.24 + 0.469

The enzymes AST, ALT, LDH, CK-NAC, and Troponin T are diagnostic e 3.56 + 0.179%*
markers for myocardial infarction and are present in the myocardium. I 6.07 + 0.397%%
The elevated levels of these enzymes in group II (INC) rats, compared to v 9.17 + 0.267"*
group I (NC), indicated increased cell death and myocardial damage. v 10.20 + 0.595"*
However, groups III (LS2) and IV (LS4) displayed significantly lower All readings are expressed as mean + S.E.M. for five
levels of these marker enzymes, indicating their ability to protect the cell animals in each group. ** : p < 0.01, when compared
membrane. Lavandula stoechas administration reduced isoprenaline- with normal control group, ## : p < 0.01, when
induced myocardial damage, likely due to its cell-protecting actions. compared with Isoprenaline group.

Effect of 50% ethanolic extract of Lavandula stoechas on concentration of
Triglyceride

Concentration (g/dl)

EEd
350 -
300 -
250 +
200 -
##

150 A
100 - i ##
* H m

0 T T T T

I ] 1 v \

Groups

Fig. 5. Effect of 50% ethanolic extract of Lavandula stoechas on the concentration of Triglyceride. All readings are expressed as mean + S.E.M. for five animals in each
group.** : p < 0.01 Vs control group and ## : p < 0.01 Vs isoprenaline group.
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Effect of 50%0 ethanolic extract of Lavandula stoechas on concentration of total protein
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Fig. 6. Effect of 50% ethanolic extract of Lavandula stoechas on concentration of total protein. All readings are expressed as mean + S.E.M. for five animals in each
group. ** : p < 0.01 Vs normal control group, ## : <0.01 Vs Isoprenaline group.

Fig. 7. Effect of 50% ethanolic extract of Lavandula stoechas on histopathology of rat heart.

Moreover, Lavandula stoechas treatment reduced triglyceride levels
and helped maintain cell membrane integrity in the ischemic condition.

In summary, this study suggests that Lavandula stoechas flower extract
exhibits cardioprotective effects in isoprenaline-induced myocardial
infarction, offering potential therapeutic benefits in cardiac conditions.
Additionally, the isoprenaline-induced myocardial infarction model
serves as a valuable tool for exploring the pathogenesis of ischemic heart
disease and evaluating potential therapeutic interventions.

5. Conclusion

Based on the results of this study, pre-treatment with a 50% ethanolic
extract of Lavandula stoechas effectively mitigates Isoprenaline-induced
myocardial infarction (MI). The cardioprotective effects of Lavandula
stoechas are likely attributed to its ability to strengthen the cardiac
membrane through its membrane-stabilizing function. This could be
achieved by enhancing the activity of basal endogenous antioxidants,
leading to an increase in myocardial antioxidant reserve and reinforcing
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the defense mechanism in the myocardium. Consequently, Lavandula
stoechas exhibits promising potential as a natural therapeutic agent for
protecting the heart against Isoprenaline-induced damage.
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