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Abstract: Cardiovascular diseases (CVD) are the major health
problems in the Philippines and are now the leading cause of death in
the country. Moreover, more than 80% of CVD occurs in
underdeveloped and developing countries. Plants have a long history of
use all over the world for the treatment of different diseases and
complaints. Flavonoids are bioactive compound which are widely
distributed in plants. It was reported to have antioxidant activities and
had effects of treating cardiovascular diseases and different types of
cancer preventive activity. Flavonoids contained in bamboo leaves have
been found to have therapeutic effects. The present study was designed
to investigate cardioprotective activity of Bambusa blumeana Schultes
leaf crude extract against isoproterenol-induced myocardial infarction
in Sprague-Dawley rats. Rats were pretreated with leaf extract (200
mg/kg, 300 mg/kg and 400 mg/kg, orally) and Tocopherol (60 mg/kg,
orally) daily for 21 days. After treatment, isoproterenol (85 mg/kg body
weight, s.c.) was injected to rats at 22" and 23 day to induce
myocardial infarction. Cardioprotection was investigated by measuring
the activities of serum aspartate aminotransferase, lactate
dehydrogenase and creatine kinase--MB together with histopathologic
techniques. The activities of serum marker enzymes were increased
significantly (p<0.05) in isoproterenol-induced rats while B. blumeana
Schultes leaf crude extract (200 mg/kg, 300 mg/kg and 400 mg/kg)
treated rats have normal cardiac enzyme levels. This study revealed that
at 200 mg/kg body weight of B. blumeana leaf crude extract exhibited
its cardioprotective effect but with greater effect in reducing the level
of cardiac enzymes CK-MB, AST and LDH upon increasing
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concentration of 300 mg/kg and 400mg/kg oral extract treatment. The
results were confirmed by histopathological evidences and showed
decreasing inflammatory condition upon increasing concentrations of
extract which revealed severe-to-mild myocardial degeneration and
necrosis. This study demonstrated the cardioprotective effect of B.
blumeana Schultes leaf crude extract against isoproterenol-induced
myocardial infarction in Sprague-Dawley rats.

Keywords: bamboo leaf, flavonoids, cardioprotection, isoproterenol,
myocardial infarction

INTRODUCTION

Cardiovascular diseases (CVD) as it figure prominent
problems in public health are the leading causes of death in the
Philippines (National Statistical Coordination Board, 2007 as cited by
Feranil, Duazo, Kuzawa & Adair, 2011). It is also estimated as the
leading cause of disability and death worldwide (Reddy & Yusuf, 1998;
WHO, 2003 as cited by Nikolic, Niki¢ & Petrovi¢, 2008).

Myocardial infarction (MI) is an acute cardiac condition
resulted from the imbalance between coronary blood supply and
myocardium demand which are caused by necrosis of the myocardium
(Patel, Setty & Chakraborty, 2012; Prabhu, Jainu, Sabitha & Devi,
2006). It is part of Acute Coronary Syndromes spectrum of diseases
(ACS). This spectrum includes acute myocardial infarction, unstable
angina and sudden cardiac death (Petrich, Schanne & Zumino, 1996;
Thygesen et al., 2007 as cited by Haleagrahara, Varkkey &
Chakaravarthi, 2011). Among different proposed mechanisms, the
pathophysiology of acute myocardial infarction has been implicated by
accumulation of free radicals (Thygesen et al.,, 2007 as cited by
Haleagrahara, Varkkey & Chakaravarthi, 2011).

Isoproterenol (ISO) is a beta adrenergic agonist and synthetic
catecholamine that produces MI by generating highly cytotoxic free
radicals, increased lipid peroxidation, causing cardiac dysfunction and
altered activities of cardiac enzymes and antioxidants when
administered in large doses (Rathore et al., 1998 as cited by Li et al.,
2012). The morphological and pathophysiological changes in the
myocardium after administration of I1SO is said to be similar to those
that occur in human myocardial infarction (Wexler, 1987 as cited by Li
et al., 2012). Isoproterenol-induced myocardial injury in the study of
beneficial effects of many drugs and cardiac functions is considered a
well standardized model (Li et al., 2012).

Creatine kinase-MB (CK-MB), aspartate aminotransferase
(AST), lactate dehydrogenase (LDH) and alanine aminotransferase
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(ALT) are cytosolic enzymes that are said to be sensitive indices used
in myocardial infarction to assess its severity. Loss of permeability,
functional integrity and cellular damage are indicated by increased
level of these enzyme markers in serum (Sabeena et al., 2004 as cited
by Lietal., 2012).

Flavonoids are defined as “nature’s biological response
modifiers” due to strong evidence from their experimental inherent
ability to alter the reaction of the body to viruses, allergens, and
carcinogens. Their anti-inflammatory, anti-cancer (Cushnie et al., 2005
as cited by Bello, Ndukwe, Audu & Habila, 2011; Stalikas, 2007;
Zhang, Wu & Yu, 2010), anti-oxidant activities and their effects on
treating cardiovascular diseases have also been reported (Sun, Yue,
Tang & Guo, 2010).

The leaves of bamboo are clinically significant in other Asian
countries in treating fever and hypertension (Kweon et al., 2001 as
cited by Wang, Yue, Tang & Sun, 2012). Some of the functional
components of bamboo leaves are flavonoids, lactone and phenolic acid
(Singhal, Satya & Sudhakar, 2011; Zhang et al., 2008 as cited by
Wang, Yue, Tang & Sun, 2012). Over 1250 bamboo species are found
worldwide. Bamboos are tall grasses that belong to the family of
Poaceae. This fibrous grass abundantly grows in the tropical and
subtropical areas of the world (Liu, Jiang, Ren & Ma, 2011). It is a
grass which is beneficial in every industry. They are very distinct in
their life form, ecologically important and widely used by humans
(Sastry, 2008 as cited by Chongtham, Bisht & Haorongbam, 2011).

1 ]
a A. tree B. leaves

Bambusa blumeana Schultes, locally known as kawayan or
kawayang tinik, is the most common bamboo specie in the Philippines
which grow abundantly on the hillsides and mountainsides (Malab,
Batin, Malab, Alipon & Midmore, 2009). The past studies conducted
about Philippine bamboos are limited only to its industrial purpose
(Alipon, Bausa & Sapin, 2011), plantation and production (Decipulo,
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Ockerby, Midmore, 2003; Malab, Batin, Malab, Alipon & Midmore,
2009) but their pharmaceutical potentials have not yet been reported.

The Philippine bamboo species have been studied well for
their industrial purposes, plantation and production. However, the
pharmaceutical potential, specifically the cardioprotective activity of
the plant have not yet been studied. With the view that bamboo leaves
contain biologically active components like flavonoids with an anti-
oxidant effect, this study assessed the cardioprotective activity of B.
blumeana Schultes leaf against isoproterenol-induced myocardial
infarction in experimental animals. The present study aims to
contribute knowledge on effects of bamboo leaf extract on certain
cardiac parameters in Sprague-Dawley rats of both sexes with
isoproterenol-induced myocardial infarction and may be significant as a
potential drug or food component to decrease the incidence of
cardiovascular diseases in the Philippines.

MATERIALS AND METHODS

Chemicals

Isoproterenol hydrochloride (ISO) and Tocopherol were
purchased from Sigma-Aldrich Co. Singapore. The reagents (Randox,
UK) for cardiac enzymes were used for enzyme assay of LDH, AST
and CK-MB. Other used chemicals being purchased from local
suppliers were ethanol, magnesium ribbon and concentrated
hydrochloric acid. All chemicals used were of analytical grade.

Plant Material

The shady green colored leaves of B. blumeana Schultes were
obtained around Agoncillo, Batangas. The plant was authenticated by
Dr. Wilfredo F. Vendivil of Botany Division of National Museum,
Philippines.

Animals

Healthy Sprague-Dawley rats, twelve males and twelve
females, (8-10 weeks old; 175-225¢g) were authenticated at Zoology
Division of National Museum, Philippines. The environment was
controlled in terms of light (12:12-h light/dark cycle starting at
6:00AM), humidity, and room temperature (20-23°C) (Aubin et al.,
2008; Momin, Kalai, Shikalgar & Naikwade, 2011; Zhang et al., 2008).
Food and water were given ad libitum throughout the experiments
(Abdel-Monem et al., 2013; Wong et al., 2011). All experimental
protocols were received and approved by the Bureau of Animal
Industry.
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Plant Extraction

Two kilos of B. blumeana Schultes leaves were dried in shade
at room temperature. After drying, leaves were pulverized through
grinding using blender. A 600 g of dried, pulverized bamboo leaves (de
Sousa, Viera, de Pinho, Yamamoto & Alves, 2010) were immersed on
80% ethanol (Peng et al., 2009) for one hour at room temperature
(Pineda, 2009 as cited by Perez, Caviteno, Malabanan, Manalo, &
Muli, 2011). The ratio of plant material to solvent was 1:15 m/v (Shon
et al., 2004 as cited by Goyal, Middha & Sen, 2010). Using a No.1
filter paper (Whatman Inc. Hillsboro, OR, USA), the suspension was
filtered twice. The filtrate was incubated at 40°C until the ethanol was
completely evaporated (Pineda as cited by Perez, Caviteno, Malabanan,
Manalo & Muli, 2011).

Test for Flavonoids

Shinoda test

A 200 mg plant material was extracted with 5 ml ethanol and
was filtered; magnesium ribbon plus concentrated hydrochloric acid
was added to 1 ml filtrate. A pink or red color production indicated the
presence of flavonoids (Evans et al., 1996 as cited by Goyal, Middha &
Sen, 2010; Robiel, Merih & Abraha, 2011).

Experimental Protocol

The experimental rats were randomly divided into six groups
of four animals each, two males and two females and treated as
follows:
Group | - normal control rats with no treatment.
Group Il - rats were treated with isoproterenol 85 mg/kg body weight
subcutaneously.
Group 11 - rats were pretreated with B. blumeana Schultes leaf extract
(200 mg/kg body weight, orally) for 21 days.
Group IV - rats were pretreated with B. blumeana Schultes leaf extract
(300 mg/kg body weight, orally) for 21 days.
Group V - rats were pretreated with B. blumeana Schultes leaf extract
(400 mg/kg body weight, orally) for 21 days.
Group VI - rats were pretreated with standard drug, Tocopherol, (60
mg/kg body weight, orally) for 21 days.

On the 22" and 23 day, myocardial injury was induced to
rats in Group I1-VI by injection of isoproterenol (85 mg/kg body
weight) subcutaneously at an interval of twenty-four hours for two days

45
ISSN: 2094-5906



The STETH, Vol. 7, 2013

(Kuppusamy et al., 2010; Li et al., 2012; Patel, Setty & Chakraborty,
2012).

Biochemical Studies

Blood samples were collected by retro orbital puncture
method (Kuppusamy et al., 2010; Madetoja et al., 2009; Parasuraman,
Raveendran, Kesavan, 2010) before and after the experiment proper.
Serum was separated by centrifugation and was used for the estimation
of marker enzymes, including aspartate aminotransferase (AST),
creatine kinase-MB (CK-MB) and lactate dehydrogenase (LDH), using
a semi-automated machine (Statfax 1604+, Awareness Technology,
USA). The activities of CK-MB, LD, and AST in serum were
determined. Rats treated with isoproterenol showed increased activities
of serum marker enzymes which indicated the onset of myocardial
necrosis (Panda & Naik, 2009). The results were expressed in terms of
U/L for AST, LDH, and CK-MB. Reference ranges for serum markers
of rats ages eight to sixteen weeks old, AST (male: 74-143 UIL;
female: 65-203 U/L), CK-MB (male: 162-1184 U/L; female: 163-1085
U/L), LDH (male: 272-1965 U/L; female: 256-1552 U/L) (Giknis &
Clifford, 2008).

Histopathological Analysis

At the end of the study, Sprague-Dawley rats underwent
cervical decapitation and the hearts were dissected out and submitted to
College of Veterinary Medicine, University of the Philippines, Los
Bafios, Laguna for histopathological analysis to assess the myocardial
damage (Kuppusammy et al., 2010).

Statistical Method

Each result was expressed as means + Standard Error. The
grouped data were evaluated statistically using one-way analysis of
variance (ANOVA) coupled with Dunnet t-test to correlate the effect of
extract on cardiac enzyme markers and Post hoc test (Tukey) to
determine the differences on the effect of different concentrations to the
cardiac markers where p<0.05 was considered significant (Momin,
Kalai, Shikalgar & Naikwade, 2011). All computations were done
using PASW ver.18

RESULTS AND DISCUSSION

Phytochemical Screening

Figure 2 shows the Shinoda test which was used for the
detection of the biochemical compound flavonoid. The extract was
treated with concentrated hydrochloric acid and formed an intense red
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color after a piece of magnesium ribbon was added. This result
indicated the presence of naturally occurring compounds flavonoids in
crude leaf extract of B. blumeana which has antioxidant activities (Sun,
Yue, Tang & Guo, 2010).

Figure 2. Shinoda test

Table 1 shows the effect of B. blumeana leaf crude extract and
tocopherol on cardiac enzyme markers. The pre test and post test
results of cardiac enzyme markers such as CK-MB, LDH and AST
were presented. Group | which was used as control group obtained
CKMB pre test result of 281.28 IU/L and post test result of 309.59
IU/L, LD pre test of 596.06 1U/L and post test result 581.75 1U/L and
with AST pre test result of 96.97 IU/L and post test result of 102.73
IU/L. Group Il (isoproterenol) obtained CK-MB pre test and post test
result of 307.43 IU/L and 1486.26 IU/L, respectively. Group Il also
obtained LD pre test result of 832.50 IU/L and post test result of
2098.22 IU/L and AST pre test and post test result of 93.70 1U/L and
289.81 IU/L, respectively. CKMB pre test result for Group 111 (200
mg/kg leaf extract) was 331.25 IU/L and post test result of 856.63
IU/L. LD pre test and post test result for this group were 743.61 1U/L
and 1011.10 IU/L, respectively. On the other hand, Group Il obtained
AST pre test result of 92.76 IU/L and post test result of 125.45 1U/L.
Group IV (300 mg/kg leaf extract) pre test result for CKMB was
347.73 IU/L and post test result of 469.66 IU/L, LD result of 643.33
IU/L and 797.30 IU/L, respectively. Pre test AST result for Group IV
was 90.97 IU/L and post test of 106.21 IU/L. CKMB pre test result
obtained from Group V (400 mg/kg extract) was 409.64 IU/L and
387.38 IU/L post test result. This group also obtained LDH result of
736.68 IU/L and 798.51 IU/L for pre test and post test, respectively
while AST result was 87.21 IU/L for pre test and 94.65 1U/L from post
test. Group VI (tocopherol) obtained CK-MB pre test and post test
result of 363.00 IU/L, 394.99 IU/L, LD of 684.66 IU/L 783.88 IU/L
and AST 86.82 IU/L and 103.77 1U/L, respectively.
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Table 1
Effect of Bambusa blumeana Leaf Crude
Extract and Tocopherol on Cardiac Enzyme Markers

rou CK-MB (IU/L) LDH (1U/L) AST (1U/L)
no P Groups Pre Post Pre Post Pre Post
' test test test test test test
[ Control 28128 30959 | 59606 58175 | 96.97  102.73
I Isoproterenol 30743 148626 | 83250 209822 | 93.70  289.81
W 200mo/kg Extract 551 55 gegeg | 74361 101100 | 9276 125.45
+isoproterenol
IV 300mglkg Extract+ 0000 4e966 | 64333 79730 | 90.97 10621
isoproterenol
V. A00mglkg Extract+ o064 35735 | 73668 79851 | 87.21 9465
isoproterenol
VI Tocopherol + 36300 30499 | 68466 78388 | 86.82  103.77
isoproterenol

All pre test result for each group fell within the CK-MB
reference range of 162-1184 U/L for male and 163-1085 U/L for
female, LD reference range of 272-1965 U/L for male and 256-1552
U/L for female and AST reference range of 74-143 U/L for male and
65-203 U/L for female (Giknis & Clifford, 2008). This demonstrated
the normal condition of the rats before the treatment. Based on the post
test results there was an increase in serum CK-MB, LDH and AST
confirming the acute myocardial infarction in rats. Group Il obtained
noticeable elevated levels of serum cardiac enzymes where values
exceeded the reference ranges. This was due to administration of
isoproterenol and lack of treatment. The cells were damaged with
increased muscle contractility, which results in increasing the cell
membranes permeability allowing cardiac enzymes to leak out into the
bloodstream (Haleagrahara, Varkkey & Chakaravarthi, 2011).
Pretreatment of B. blumeana crude leaf extract (200, 300 and 400
mg/kg) also showed an increase cardiac enzyme markers but fell within
reference ranges which were considered to have normal levels of
cardiac enzymes.

The results indicate that B. blumeana has the tendency to
reduce the elevated cardiac marker enzymes proving its
cardioprotective effect which was probably due to antioxidant activity
of the phytochemical compounds contain in bamboo leaves. The
antioxidant activity is mainly due to redox properties, which can play
an important role in absorbing and neutralizing free radicals (Goyal et
al., 2010). Tocopherol group also obtained increased levels of cardiac
enzymes but also fell within reference ranges which also produced
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normal levels of cardiac enzymes and when compared with
isoproterenol  group showed significant (p<0.05) difference.
Pretreatment of tocopherol, which was used as standard drug, prevent
the increase of cardiac enzyme level as it protects the myocardial
membrane by nature of its antioxidant ability (Kuppusammy et al.,
2010). Values of all groups were increased but with decreasing level
upon increasing concentrations and when compared to the value of
Group Il which did not receive pretreatment of bamboo leaf extract.
This may be probably due to the suspected capability of bamboo leaf in
protecting the heart against infarction.

Table 2
Comparison of the Effect of Bambusa blumeana leaf extract on
cardiac enzymes

p-value Interpretation
CK-MB 0.002 Significant
LDH 0.011 Significant
AST 0.004 Significant

p-value is significant at <0.05

Table 2 shows the comparison of the effect of B. blumeana
leaf extract on cardiac enzyme markers from the pre test and post test
results. CKMB got the p-value of 0.002 while LDH obtained 0.011 and
AST with 0.004. Statistically, it was revealed that there was a
significant difference (p-value <0.05) between the groups regarding on
the cardiac enzyme markers (CKMB, LDH and AST). Significant
difference was due to elevation of cardiac enzymes. On the other hand,
values of cardiac enzymes increases but post test results of groups with
bamboo leaf extract were normal since it fell within the reference
ranges.

When the pre test results and post test results of CKMB,
LDH and AST were compared, it reveals significant difference (p-value
<0.05) on the levels of those cardiac enzyme markers before and after
the treatment which proves the effect of B. blumeana Schultes leaf
extract at increasing concentrations. Moreover, Table 2 shows that the
bamboo leaf extract had the ability to protect the heart from infarction
since there was a significant difference on cardiac enzyme markers.
Values obtained from pre test and post test results were compared and
p-value level of <0.05 is considered significant. This was supported by
previous studies that the main phytochemical component of bamboo
leaf, flavonoids had antioxidant activity which counteracts the
mechanism of myocardial infarction (Bello, Ndukwe, Audu & Habila,
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2011; Stalikas, 2007; Sun, Yue, Tang & Guo, 2010; Zhang, Wu & Yu,
2010).
Table 3
Multiple Comparisons of The Difference in the Cardioprotective
Effect Between Different Concentrations

Concentrations p-value Interpretation
Isoproterenol 0.000 Highly significant
tocopherol 200 mg/kg 0.072 Not significant
300 mg/kg 0.999 Not significant
400 mg/kg 1.000 Not significant
Isoproterenol 0.000 Highly significant
300 mg/kg 0.021 Significant
200mgkg oomgkg 0010 Significant
Tocopherol 0.072 Not significant
Isoproterenol 0.000 Highly significant
200 mg/k 0.021 Significant
300 mg/kg 400 mg/kg 0.873 Not%ignificant
Tocopherol 0.999 Not significant
Isoproterenol 0.000 Highly significant
200 mg/k 0.010 Significant
w0mgky  Zoomh 087 Not significant
Tocopherol 1.000 Not significant
200 mg/kg 0.000 Highly significant
. 300 mg/kg 0.000 Highly significant
isopraterenol 400 mg/kg 0.000 Highly significant
Tocopherol 0.000 Highly significant

p-value is significant at <0.05

Table 3 shows multiple comparisons of difference in the
cardioprotective effect between different concentrations. Isoproterenol
when compared in different concentrations of B. blumeana leaf extract
obtained the p-value of 0.000 which was considered highly significant
(p-value <0.05).

Also showed at Table 3 are the comparisons of the increasing
concentrations of B. blumeana leaf extract (200, 300 and 400 mg/Kkg).
Extract at 200 mg/kg when compared to 300 mg/kg and 400 mg/kg
obtained p-values of 0.021 and 0.010, respectively which reveals that
there were significant difference between the increasing concentrations
of bamboo leaf extract (p-value <0.05). It was demonstrated that there
was no significant difference between 300 mg/kg and 400 mg/kg
extract of bamboo leaf with the p-value of 0.873 (p-value >0.05).
Therefore, 300 mg/kg and 400 mg/kg extract of B. blumeana have
actually produced the same effect on the cardiac enzyme level. When
200 mg/kg, 300 mg/kg and 400 mg/kg extract of bamboo leaves were
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compared with the standard drug, tocopherol obtained p-values of
0.072, 0.999 and 1.000, respectively.

Statistically, it was revealed that there were no significant
difference (p-value >0.05) between the standard drug tocopherol and
the increasing concentrations of B. blumeana leaf extract (200 mg/kg,
300 mg/kg and 400 mg/kg). In the present study, tocopherol was used
as standard as it protects the myocardial membrane against the free
radical damage by nature of its antioxidant ability (Kuppusammy et al.,
2010). It was noted that B. blumeana leaf crude extract exhibited its
cardioprotective effect at dose of 200 mg/kg but produced greater effect
upon increasing concentrations. When the effects of three different
doses of B. blumeana leaf crude extract were compared, it was
observed that the higher the dose of bamboo leaf extract (300 mg/kg
and 400 mg/kg) had greater effect than the lower dose (200 mg/kg).

In summary, B. blumeana leaf crude extract (200 mg/kg, 300
mg/kg and 400 mg/kg) when compared with the standard drug
tocopherol showed no significant difference. This actually means that
three different doses of B. blumeana leaf extract can be comparable to
the standard drug tocopherol. According to the obtained statistical data,
B. blumeana leaf crude extract have the significant effect on
cardioprotection at 200 mg/kg but with greater effect when increased
the concentration at 300 mg/kg and 400 mg/kg. Previous study
conducted about cardiovascular disease also used increasing
concentrations of bamboo leaves to lower blood triglyceride and
cholesterol (Singhal, Satya & Sudhakar, 2011). Increasing
concentrations of orientin from bamboo leaves (Phyllostachys nigra)
showed cardioprotective effect on ischemia/reperfusion (I/R) and
inhibits apoptosis by preventing activation of the mitochondrial
apoptotic pathway (Fu et al., 2006 as cited by Singhal, Satya &
Sudhakar, 2011).

Histopathological Results

Figure 3 shows the histopathological results which were used
to assess the myocardial damage after the treatment. Histopathological
examination of the myocardium of normal rats (A) showed no
inflammation or cell infiltration. It was also observed that there was no
degeneration and significant lesion in the myocardium indicating that it
is in normal condition. Isoproterenol group (B) showed severe
myocardial degeneration and necrosis with minute hemorrhagic foci,
many myocytes showed granularity and in some vacuolations of
cytoplasm; others showed homogenous dark red cytoplasm with dark
shrunken nucleus. In the isoproterenol group there were morphological
changes that were strongly suggestive of isoproterenol-induced
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myocardial injury (Haleagrahara, Varkkey & Chakaravarthi, 2011).
Shrunken myocytes showed infiltration by mononuclear cells and
fibrous connective tissue. B. blumeana Schultes extract at dosage 200
mg/kg (C) showed moderate myocardial degeneration and necrosis
with areas of mononuclear infiltration of myocytes showing
homogenous red cytoplasm and dark shrunken nuclei. B. blumeana
Schultes extract at dosage 300 mg/kg (D) showed moderate myocardial
degeneration and necrosis with areas of mononuclear infiltration of
myocytes but less extensive than group pretreated with 200 mg/kg (D).
The characteristic of group treated with B. blumeana Schultes extract of
400 mg/kg (E) was mild myocardial degeneration and necrosis. It was
also noted that tocopherol treated group (F) showed moderate
myocardial degeneration and necrosis. After administration of
isoproterenol, the heart had increased oxygen demand with increase
ionotropic effect of the heart, resulting in glucose deprivation and
prolonged ischemia. The cells were damaged, increasing the cell
permeability and muscle contractility allowing the enzymes to leak out
into the bloodstream.

o] . €] vak i
Figure 3. Histopathological Analysis: A. Normal rats with no treatment; B.
Isoproterenol treated rats; C. B. blumeana extract 200 mg/kg pretreated rats; D.
B. blumeana extract 300 mg/kg pretreated rats; E. B. blumeana extract 400
mg/kg pretreated rats; F. Tocopherol pretreated rats
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The pathophysiology of acute myocardial infarction has been
implicated by accumulation of free radicals (Haleagrahara, Varkkey &
Chakaravarthi, 2011). B. blumeana Schultes treatment to isoproterenol
groups had shown protection against myocardial injury with lesser
damage compared to isoproterenol alone group.

Decreasing inflammatory condition was examined in
increasing concentrations of extract which revealed severe-to-mild
myocardial degeneration and necrosis. Histopathological results
confirmed the cardioprotective activity of B. blumeana Schultes leaf
crude extract against isoproterenol-induced myocardial infarction in
Sprague-Dawley rats.

The result revealed beneficial effect of B. blumeana Schultes
in isoproterenol-induced myocardial infarction in rats. When results
were based on histopathological analysis, tocopherol group shows
moderate myocardial degeneration and necrosis in histopathological
examination which has the same diagnosis with the groups treated with
B. blumeana Schultes extract (200 mg/kg and 300mg/kg). The results
indicated that Bambusa blumeana Schultes leaf extract has the
tendency to reduce elevated cardiac marker enzymes proving its
cardioprotective effect.

CONCLUSION

This study revealed that at 200 mg/kg of B. blumeana leaf
crude extract exhibited its cardioprotective effect but with greater effect
in reducing the level of cardiac enzymes CK-MB, AST and LDH upon
increasing concentration of 300 mg/kg and 400mg/kg oral extract
treatment. Histopathological findings of the present study confirmed
and indicated that B. blumeana leaf has cardioprotective effect against
isoproterenol-induced myocardial infarction in rats. Decreasing
inflammatory condition was examined in increasing concentrations of
extract which revealed severe-to-mild myocardial degeneration and
necrosis. The results of the present study revealed that B. blumeana
Schultes leaves can be used as an easily accessible source of natural
antioxidants against myocardial infarction.

RECOMMENDATIONS

The phytoconstituents responsible for the cardioprotective
activity as well as its mechanism are not much clear. Therefore, further
research and studies focusing on the isolation, characterization and
purification of the biochemical compounds responsible for the
cardioprotection must be carried out to support the rationality of
cardioprotective activity of B. blumeana Schultes leaves.
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