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ABSTRACT

An abnormal or excessive build-up of fat that poses a health concern is called obesity. As a result, the need for herbal
remedies is always rising because plants have little or no negative consequences. The current study thus aims to ascertain
the preventive effects of Acacia catechu ethanolic extract on obesity, dyslipidemia, hypertension, and vascular alterations
in rats that are generated by a high-fat/high-sucrose diet. Additionally, the rats administered HFHS exhibit elevated mean
arterial pressure (MAP) and compromised vasorelaxant responses. Rats given a high-fat/high-sucrose diet were used to
examine the effects of Acacia catechu ethanolic extract on weight growth, food intake and glucose tolerance, ECG, MAP,
and endothelial function, lipid profile, and oxidative stress. The existence of alkaloids, carbohydrates, tannins, glycosides,
and flavonoids The test is safe up to a 2,000 mg/kg dosage, according to the findings. Therefore, two medications—200
mg/kg and 400 mg/kg—were chosen. Using commercial kits, an enzymatic colorimetric approach was used to assess the
amounts of serum glucose, total cholesterol, triglycerides, and high density lipoproteins. In summary, Acacia catechu
shows promise as a therapeutic agent for the treatment of hypertension, dyslipidemia, oxidative stress, glucose intolerance,
obesity caused by a high-fat/high-sucrose diet, and decreased vasodilator response.
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INTRODUCTION

An abnormal or excessive build-up of fat that poses a health
concern is called obesity. Over 1 billion individuals
worldwide are overweight, and at least 300 million of them
are obese, indicating that the incidence of obesity has
reached epidemic proportions (Haslam et al., 2005). ROS
may rise in essential hypertension in humans as a result of
antioxidant enzyme activity declining. (Pedro-Botet et al.,
2000).

Obese individuals and those with aberrant lipid profiles
have been shown to have decreased NO-mediated
vasorelaxation (Steinberg et al., 1996), with the most
notable anomaly being a reduced vasodilatation in response
to cholinergic receptor activation. According to Shimokawa
(2000),  this  compromised  endothelium-mediated
vasorelaxation may be linked to hypertension, and its
prevalence in individuals with a high risk of atherogenesis
implies that it may be a predictor of the development of
atheromas, which in turn may lead to coronary and
peripheral artery disease (Boulanger, 1999). Consequently,
a BMI of 25 to 29.9 kg/m2 is considered overweight, while
a BMI of >30 kg/m2 is considered obese (Poppitt et al.,
1996) The most common way to cause dietary-induced
obesity in animals is to offer them a diet heavy in fat and
high in sugar. (Picard et al., 2002).

As a result, the need for herbal remedies is always rising
because plants have little or no negative consequences.
Khadira, or the heartwood of Acacia catechu, is used in
Ayurveda medicine to treat a variety of ailments
(Boschmann et al., 2007). According to Singh et al. (2006)
and Yukiko Yamamato et al. (2005), extracts from Acacia
catechu have been shown to exhibit a range of
pharmacological actions, including antipyretic, anti-
inflammatory, anti-diarrheal, hypoglycemic,
hepatoprotective, antioxidant, and antibacterial properties.

The current study thus aims to ascertain the preventive
effects of Acacia catechu ethanolic extract on obesity,
dyslipidemia, hypertension, and vascular alterations in rats
that are generated by a high-fat/high-sucrose diet.

Rats given a high-fat/high-sucrose diet were used to
examine the effects of Acacia catechu ethanolic extract on
weight growth, food intake and glucose tolerance, ECG,
MAP, and endothelial function, lipid profile, and oxidative
stress.

MATERIALS AND METHODOLOGY

Experimental Animals

200-220g male Wistar rats were purchased from the
National Center for Lab Animal Sciences, National
Institution of Nutrition, Hyderabad, India, and utilized in
the study. They had unrestricted access to food and water
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Table 1: Effect of ethanolic extract of Acacia Catechu on %body weight gain in high fat/high sucrose fed rats

%body weight gain (gm)

Groups/days 7 14 21 28 35 42

Control 7.781£0.68 14.33+1.57  20.13%0.63 25.17+1.37 29.02 +1.38 3247 +£1.42
HFHS 8.258+1.67 17.69+0.95 26.8+6.91* 34.05+4.15* 40.65+1.25%*  47.94+1.97**
HFHS+ACE200 9.163£0.66 17.54+0.92  24.31£1.24 30.58+1.94 35.68 £1.41 40.42 £1.83
HFHS+ACE400 9.733£1.29 17.86+£1.67  24.75+£2.87 31.14+5.15 36.66 £5.32 40.25 £3.21

Data are expressed as Mean + S.E. n=6,**p<0.01 Control v/s HFHS.

Table 2: Effect of ethanolic extract of Acacia Catechu on food intake in high fat/high sucrose fed rats

Cumulative food intake (gm)

Groups/days 7 14 21 28 35 42

Control 130.744.23  256.2+6.24 281.3+9.33 507.9+£10.66 639.9+10.53  778.5+11.22
HFHS 100+4.4%*%  183.144.53**  274.1+5.70** 371.8+11.01** 498.7+9.24**  651.7+12.64**
HFHS+ACE200 103.245.65 182.74£6.92 272+4.24 374.58+7.01 495.68+6.41  654.42+9.83
HFHS+ACE400 107.845.29 187.86+£7.67  274.75+4.87  381.14+6.15 506.66+8.32  660.89+5.21

Data are expressed as Mean + S.E. n=6, **p<0.01 Control v/s HFHS.

Table 3: Effect of ethanolic extract of Acacia catechu on glucose level at different intervals after oral glucose challenge

in high fat/high sucrose fed rats

Time (min) Control HFHS HFHS+ACE200 HFHS+ACE400
0 87.33+£7.17 126.3** £10.13 95.33 +6.11 85.64 £7.21

30 119.5+6.27 155* £10.37 132.7+8.95 125.6 £7.27

60 137.3+6.98 167.3 £10.34 136 £10.85 122.4*%* £6.41
120 119.7+£5.28 156.3* £7.51 111.3"£10.64 98.13** £7.57

Data are expressed as Mean + S.E. n=6, **p<0.01 Control v/s HFHS, *p<0.05 Control v/s HFHS,#p<0.01 HFHS vs
p p

HFHS+ACE200, **p<0.01 HFHS vs HFHS+ ACE400.

and were kept in a group of six in an environmentally
controlled room with a 12-hour light/dark cycle. Following
a seven-day period of acclimatization, they were divided
into several experimental groups at random.

All the experimental procedures were approved by the

institutional animal ethical committee. TAEC
Reg.no . I/TAEC/LCP/005/2012/WR/30.
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Figure 1: Effect of ethanolic extract of Acacia catechu on
total AUC of serum glucose after oral glucose challenge in
high fat/high sucrose fed rats.

METHODOLOGY

Plant Collection and Extraction Method

In March, Acacia catechu heartwood was obtained from the
woods of Tirupati, India, and verified by Dr. S. Madhava
Chetty, an associate professor in the department of botany
at Sri Venkateshwara University, Tirupati. After being
gathered, the heartwood was dried, broken up into tiny bits,
and powdered. Using the soxhlet extraction procedure, a
95%w/v ethanolic extract was created. The fatty material
was extracted from the powdered catechu by defatting it
with a nonpolar organic solvent, like petroleum ether (400—
600C).

Acute Toxicity Studies

In accordance with OECD criteria (423), an acute toxicity
investigation was conducted (annexure d). Prior to dosing,
three female wistar rats weighing between 200 and 220
grams are chosen, tagged to allow for individual
identification, and housed in their cages for at least five
days to allow the rats to get used to the laboratory
environment. The animals receive an aqueous solution of
2000 mg/kg while being denied food for three to four hours.
If any hazardous signs and symptoms were discovered
throughout the observation period, the trial was repeated
with lower doses of 300, 50, and 5 mg/kg.

Experimental Animal Models and Study Design
Induction of Obesity and Dyslipidemia

Obesity, dyslipidemia and cardiovascular complications are
induced in rats by feeding them with high fat/high sucrose
diet for 42 days.

Experimental Study Design

Experimental animals were randomly divided into four
groups of each six animals.

Group-I (Control): Animals fed with normal diet
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Table 4: Effect of ethanolic extract of Acacia catechu on ECG and mean arterial pressure (MAP) in high fat/high sucrose

fed rats

Time (min) Control HFHS HFHS+ACE200 HFHS+ACE400
QT interval (ms) 42 £2.51 65.3** £7.36 52.67 £1.45 45 +2.06

QTec interval (ms) 108 £2.08 160** +£2.55 131.9%* £2.33 117.7# +£1.86
RR interval (ms) 131.8 £5.49 190.7%* £4.05 152.9%* £3.33 147.8# £5.26
Heart rate (BPM) 390.7 £8.49 456.7*%* £8.45 458.7 £15.03 357**% £15.1
MAP (mm/Hg) 104.7 £1.76 137.7%* £5.61 110%* +£1.73 100.8# +1.59

Data are expressed as Mean £ S.E. n=6,**p<0.01 Control v/s HFHS, #p<0.01 HFHS vs HFHS+ ACE200,%p<0.01 HFHS

vs HFHS+ ACE400, *p<0.05 HFHS vs HFHS+ ACE400.

Table 5: Effect of ethanolic extract of Acacia catechu on serum glucose, triglycerides, cholesterol, HDL and LDL levels

in high fat/high sucrose fed rats

Parameters Control HFHS HFHS+ACE200 HFHS+ACE400
Glucose (mg/dl) 87.33+£7.17 126.8*%* £10.13 95.33 £6.11 89.64 £7.21
Triglycerides (mg/dl) 99 £5.96 165.5%* £15.34 115* £16.18 94.25# £11.93
Cholesterol (mg/dl) 82.5+£3.58 120%* £2.34 105* £13.97 94# +£5.16

HDL (mg/dl) 46.32 £2.09 22.8* £1.7 45.76* £6.36 51.23# +3.65
LDL (mg/dl) 18.55 +4.89 55.85%* £2.33 38.44* +4.51 21.3## +£3.28

Data are expressed as Mean + S.E. n=6, **p<0.01 Control v/s HFHS, *p<0.05 Control v/s HFHS, #p<0.01 HFHS vs
HFHS+ ACE200, *p<0.05 HFHS vs HFHS+ ACE200, **p<0.01 HFHS vs HFHS+ ACE400, *p<0.05 HFHS vs HFHS+

ACE400.

Group-II (HFHS): Animals fed with high fat/high sucrose
diet for 42 days.

Group-III (HFHS+ACE200): Animals fed with HFHS diet
and ethanolic extract of Acacia catechu (200mg/kg p.o.)
was given from 15" day onwards till the end of the study

Group-IV (HFHS+ACE400): Animals fed with HFHS diet
and ethanolic extract of Acacia catechu (400mg/kg p.o.)
was given from 15" day onwards till the end of the study.
Oral Glucose Tolerance Test (Chandan et al., 2011)

Two days before the trial period ended, blood glucose levels
were taken for the oral glucose tolerance test (OGTT). For
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Figure 2: Effect of ethanolic extract of Acacia catechu on serum glucose, triglycerides, cholesterol, HDL and LDL levels

in high fat/high sucrose fed rats
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Table 6: Effect of ethanolic extract of Acacia catechu on SOD, Catalase, GST and MDA levels in high fat/high sucrose

fed rats

Parameters Control HFHS HFHS+ACE200 HFHS+ACE400
SOD (U/mg protein) 10.02 +0.54 4.826** +0.47 7.664# +0.49 9.644# +£0.27
Catalase (umoles of H202/mg protein) 9.036 +0.26 7.000%* £0.26 8.064# £0.25 8.632# +£0.22
GST (U/mg protein) 10.31 +0.77 4.734** +£0.43 6.827* +0.18 8.084# +0.34
MDA (nmoles/mg protein) 2.905 +0.31 5.944** £0.41 4.516## +£0.2 3.162## £0.15

Data are expressed as Mean = S.E. n=6, **p<0.01 Control v/s HFHS, #p<0.05 HFHS vs HFHS+ ACE200, #p<0.01 HFHS

vs HFHS+ ACE200, $%p<0.01 HFHS vs HFHS+ ACE400.

twelve hours, the rats were fasted. Gastric gavages were
used to administer a glucose solution dosage of 2 gm/kg
(body weight). The retro orbital plexus was used to draw
blood samples 30 minutes, 60 minutes, and 120 minutes
after the glucose load.

Using an auto-analyzer kit purchased from Biosystems, the
GOD-POD technique was used to measure the glucose
levels.

Measurement of Blood Pressure (Vishal et al., 2010)
With invasive methods, blood pressure may be properly
recorded, allowing for continuous beat-by-beat monitoring
and the presentation of a pressure waveform versus time.
A peripheral artery like the carotid or femoral is frequently
used to measure arterial blood pressure. A Bridge Amplifier
amplifies the fluctuating electrical signal created by the

diaphragm motions, which is then recorded by a PowerLab
system.

Measurement of Electrocardiograph (ECG)
Electrocardiograph (ECG) was recorded in anaesthetized
animals (urethane) using Lead II method (Power Lab, AD
Instrument). Parameters measured were QTc interval, RR
interval and Heart rate.

Measurement of Biochemical Parameters

The serum glucose, high density lipoproteins, triglycerides,
total-cholesterol concentrations were measured using
commercial kits by enzymatic colorimetric method.
Glucose estimation (Tinder et al., 1969), Total triglycerides
estimation (Bucolo et al., 1973), Cholesterol estimation
(Allian et al., 1974), HDL estimation (Warnick et al., 2001),
Estimation of serum low-density lipoprotein cholesterol
(LDL-C), Estimation of lipid peroxidation (MDA) (Buege
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fed rats
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Table 7: Effect of ethanolic extract of Acacia catechu on vascular reactivity (endothelium dependent and independent

relaxation) in high fat/high sucrose fed rats

Groups Emax (ACh) pD50 (ACh) Emax (SNP) pD50 (SNP)
Control 75.89 +1.02 6.263 +0.01 98 +0.41 7.023 +£0.02
HFHS 41.87%* +£1.63 6.29 £0.04 96.75 +£0.53 6.97 £0.02

HFHS+ACE200 48.25% +0.84 6.343 +£0.06 97 +0.41 7.013 +0.01
HFHS+ACE400 63.5%* £0.91 6.246 +0.03 97.75 £0.48 7.027 +£0.02

Data are expressed as Mean + S.E. n=6, **p<0.01 Control v/s HFHS, *p<0.05 HFHS vs HFHS+ ACE200, $*p<0.01 HFHS

vs HFHS+ ACE400.

and Aust, 1978), Superoxide dismutase assay (Marlund &
Marlund, 1974), Catalase Assay (Aebi H, 1974), Estimation
of Glutathione-S-transfarase (Habig et al., 1974)
Measurement of Vascular Reactivity (Banappa and
Basangouda, 2009)

Rats were killed by dislocating their cervical vertebrae, and
the thoracic aorta was gently removed by opening the belly.
After that, the aorta was trimmed into ring segments that
were about 4 mm long and cleared of any extra tissue. The
organ chamber held a 20 ml Krebs-Henseleit (pH 7.4)
solution, which was kept at 37 oC and continuously aerated.
The aortic ring was fixed onto two parallel stainless-steel
pins via the lumen.

RESULTS

Preliminary Phytochemical Screening

The preliminary phytochemical screening of the ethanolic
extract of Acacia catechu revealed the presence of

flavonoids,  glycosides,  tannins, alkaloids  and
carbohydrates.
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Figure 4: Effect of ACE on the vascular relaxant responses
to acetylcholine (A) and sodium nitroprusside (B) in aortic
rings precontracted by 1076 M phe

Acute Toxicity Study

The animals are subjected to acute toxicity studies and were
kept under observation for 14 days. It was noticed that there
was no toxic effect of drug on CNS and motor activity. No
death was observed up to the end of the study.

The test safe up to the dose of 2,000 mg/kg and from the
results. Hence 2 of drug were selected i.e., 200mg/kg and
400mg/kg.

Body Weight Gain and Food Intake

HFHS diet feeding in rats for 6 weeks lead to significant
increase (p<0.01) in body weight gain when compared to
control group (Table 1) and (Table 2).

Oral Glucose Tolerance Test (OGTT)

Fasting glucose levels were significantly (p<0.01) elevated
in the HFHS fed rats when compared to control group
(Table 3).

Treatment with ACE 200mg/kg did not significantly reduce
fasting glucose levels when compared to the HFHS group,
whereas ACE 400mg/kg significantly reduced (p<0.01)
glucose levels when compared to HFHS group.
Electrocardiograph

HFHS feeding in rats lead to significant increase in QT
interval (p<0.01), QTc interval (p<0.01), RR interval
(p<0.01) and heart rate (p<<0.01) when compared to control
group (Table 4).

Lipid Profile

Rats fed with HFHS diet showed significant increase in
serum triglyceride (p<0.01), cholesterol (p<0.01) and LDL
(p<0.01) levels and exhibited significant decrease in HDL
(p<0.05) levels when compared to control group (Table 5).
Antioxidant Profile

As shown in Table 8, serum SOD, CAT, GST activities
(p<0.01) in the HFHS group were significantly lower,
whereas MDA level (p<0.01) in the HFHS group was
significantly higher than those in the control group.
Vascular Reactivity

The arteries from all groups were contracted by
phenylepherine (1X10°M) and then exposed to different
concentrations of either acetylcholine or sodium
nitroprusside (SNP). Compared with the control rats the
endothelium-dependent relaxation, induced by
acetylcholine, was strongly (p<0.01) decreased in the
HFHS group [Fig. 4].

Blood Pressure

HFHS feeding for 42 days in rats lead to significant
(p<0.01) increase in mean arterial pressure when compared
to control group.

Treatment with ACE at 200mg/kg and 400mg/kg dose level
showed significant decrease (p<0.01) in mean arterial
pressure when compared with the HFHS fed rats.
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DISCUSSION

In the present study, we investigated the possible
hypolipidemic and antioxidative effects of ethanolic extract
of Acacia catechu as well as the effect of the extract on
vascular reactivity in HFHS fed rats (Edwin Jarald et al.,
2009).The hypoglyceamic action of Acacia catechu
ethanolic extract may be due to the presence of flavonoids
which act as insulin secretagogues (Geetha et al., 1994). In
our study rats fed with HFHS diet lead to
hypertriglyceridemia and hypocholesterolemia
Administration of ACE to hyperlipidemic rats significantly
decreased the lipid component such as TGs, TC, LDL and
increased HDL levels.

In the present study, HFHS fed rats shows significant
oxidative stress, as characterized by decreased serum SOD,
catalase, GST levels as well as enhanced lipid perioxidation
(Feillet-Coudray et al., 2009). Our results also
demonstrated that formation of lipid peroxides (MDA), was
suppressed markedly (p < 0.01) upon administration of the
extract(Naik et al., 2002).

The present study showed that responses A high dose of 400
mg/kg of ACE produced significant improvement in EDVR
(Ryoo et al., 2006) (Bourgoin et al., 2008). It was reported
that quercetin suppressed the increase in blood pressure in
rats fed with HFHS diet mainly by its anti oxidative
capacity (Yukiko yamamato et al., 2005).

In conclusion, Acacia catechu offers promising therapeutic
value in prevention of high fat/high sucrose diet induced
obesity, dyslipidemia, oxidative stress, glucose intolerance,
hypertension and impaired vasodilator response.Further
studies are essential to find out exact mechanism underlying
its action.

STATISTICAL ANALYSIS

All data are presented as Mean +S.E.M. The significance
of difference among the groups were assessed using one
way analysis of variance(ANOVA) followed by
Dunnet’s test using Graph pad PRISM software and p<
0.05 was considered significant.
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