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ABSTRACT   
Aim: Pharmacological screening of obesity were planned in response to an atherogenic diet and to estimate the 
effect of Cyperus Rotundus Linn, Terminalia Arjuna & Cinnamomum Zeylanicum Nees, on plasma Adiponectin,  
cardiac function markers, ECG and heart rate in wistar rats. Obesity associated with Cardio vascular properties is 
rapidly increasing throughout the world. It is generally recognized that natural products with a long history of 
safety can modulate obesity. Obesity was induced by feed with an atherogenic diet for over a period of 60 days. 
Methods: The hydro-alcoholic extract of herbal formulation containing Cyperous rotundus, Terminalia arjuna and 
Cinnamomum zeylanicum was administered orally in dose of 480mg/kg, p.o (high dose), 360mg/kg p.o (mid dose) 
and 120mg/kg p.o (low dose) was administered, daily body weight, locomotor activity, organ and fat pad weights, 
plasma adiponectin, renal function and cardiac markers were analyzed.Results: Atherogenic diet induced obesity 
associated with an altered cardiac biomarkers, Plasma Adiponectin and cardiac parameters (ECG, Heart rate); this 
may have implications for the progress of obesity related problems and it significantly increased final body weight, 
fat pad weights, triglycerides (TG), total cholesterol HDL, & LDL concentration, moreover treatment with Cyperus 
rotundus poly herbal formulation extract improved obesity and its associated metabolic problems at different 
levels. Conclusion: Cyperus rotundus linn might be a safe drug on the target organs with no pathological impact 
since it lowed that extant damage of an Atherogenic diet induced obesity and exhibited a distinct anti-obesity 
effect.  
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INTRODUCTION 

Atherosclerosis is a complex disease, involving many 

cell types and circulating mediators and resulting in an 

inflammatory state. Atherosclerotic lesions form de 

novo from focal accumulation of lipoproteins, 

monocyte derived macrophages, and lymphocytes 

within the arterial wall. These lesions can develop as 

early as the second decade of life and progress into 

clinical disease over time. The formation of plaque in 

the arterial intima may be due to hyperlipidemia 

which may include increased serum concentrations of 

total cholesterol and low density lipoprotein 

concentration. However, despite recent advances in 

cardiology, atherosclerosis remains an important 

medical problem. 

Increased oxidative stress, arising from high fat diet 

appears to play an important role in chronic 

inflammation responses to hypercholesterolemia 

atherosclerosis. Cardiac reactive oxygen species has 

been associated with atherosclerosis development [1] 

while an atherogenic diet induces superoxide radical 

production [2] resulting in lipid peroxidation 

generating more peroxide radical. 
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Previous phytochemical studies on C.rotundus 

revealed the presence of alkaloids, flavonoids, 

tannins, starch, glycosides and furochromones, and 

many novel sesquiterpenoids [3- 7].  In Asian 

countries, the rhizomes of C. rotundus, which are used 

as traditional folk medicines for the treatment of 

stomach and bowel disorders, and inflammatory 

diseases, have been widely, investigated [8-10].  

C. rotundus is a traditional herbal medicine used 

widely as analgesic, sedative, antispasmodic, 

antimalarial, stomach disorders and to relieve 

diarrhoea [11-12].  

The tuber part of C. rotundus is one of the oldest 

known medicinal plants used for the treatment of 

dysmenorrheal and menstrual irregularities [13-14]. 

Infusion of this herb has been used in pain, fever, 

diarrhoea, dysentery, an emmenagogue and other 

intestinal problems [15]. 

The atherogenic diet induced a collapse of the 

erythrocyte antioxidant defense system (significant 

decrease in superoxide dismutase, catalase and 

glutathione peroxidase activities). Atherogenic diet 

also induced an increase in plasma total cholesterol, 

triglyceride, thiobarbituric acid reactive substances 

(TBARS), oxidation of low density lipoprotein 

cholesterol (LDL) and accumulation of foam cells in 

the aorta a hall mark for atherosclerosis. 

Administration of the Piper species prevented the 

collapse of the antioxidant system and the increase of 

plasma parameters maintaining them towards 

normality. The Piper species also prevented LDL 

oxidation by increasing the time (lag time) for its 

oxidation. The Piper species have significant 

antioxidant and anti-atherogenic effect against 

atherogenic diet intoxication [16].  

The present investigation were carried out on the 

hydro-alcoholic extracts of herbal formulation 

containing Cyperous rotundus, Arjuna bark and 

Cinnamon bark were found to be very effective in 

counteracting atherogenic diet induced changes in 

lipid profile, cardiac biomarkers and metabolic 

disturbances. 

MATERIALS AND METHODS 

Plant extract: Cyperus rotundus tubers powder was 

obtained from Dr. Shrikar Hiremath, Prof. in Sanskrit 

ayurveda mahavidyalay, BIJAPUR. Terminalia arjuna 

bark and Cinnamomum zeylanicum powder obtained 

from Amruth kesari depot in mamulpet, Bangalore. 

Dose selection: In the present study three doses of 

the hydro-alcoholic extract of herbal formulation 

containing Cyperous rotundus tubers, Terminalia 

arjuna bark and Cinnamomum zeylanicum bark, were 

selected one being the lower dose (120mg/kg), mid 

dose (360mg/kg) and higher dose (480mg/kg) [17]. 

The doses of extracts were administered per oral 

route in morning and evening through the study 

period. 

Experimental design: 

Atherogenic diet induced obesity: experimental study 

was carried out using adult male wister rats weighing 

between 150-200g. All experimental animals’ were 

maintained under standard lab conditions. The 

approval of institutional animal ethics committee 

(IAEC/NCP/87/14) was taken prior to the 

commencement of the study. 

Composition of the atherogenic diet: 1% cholesterol (s 

d fine-chem limited ), 0.5% cholic acid (LOBA CHEME), 

5% lard oil (open market ).the diets were provided in 

addition to normal pellet chow [18].       

The parameters studied were: Body weight: the body 

weight (gm) was recorded on day 1 and then on 

alternative days during the study period using an 

electronic balance. 

Locomotor activity: the locomotor activity was 

recorded on day 60 using open field behavior test 

apparatus and 30 minutes after the administration of 

hydro- alcoholic extract of poly herbal formulation to 

the treatment groups. the apparatus consisted of a 

circular wooden area of 75 cm diameter and wall with 

height  of 25 cm. open field test was performed by 

placing the rat in the center circle and recording the 

ambulatory activity, the frequency of rearing and 

grooming for a 5 min test period. 

Organ and fat pad weights: the animals were 

sacrificed by cervical dislocation and then different fat 

pads (mesenteric, left and right perirenal and uterine 

fat pads) were removed and weighed. 
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Biochemical markers like, LDH, CK-MB, CK-NAC, AST, 

ALT, Urea, Uric acid, Creatinine were studied. 

Haemodynamic measurement:  Changes in electrical 

activity of the myocardium were detected by the 

electrocardiogram (ECG) in lead II (INCO NIVIQURE 

DIGITAL ECG SYSTEM). All data obtained for each 

module of the system were analyzed with computer 

software AmbECG Ver.52 (INCO SOFTWARE). 

Adiponectin: the plasma adiponectin was analyzed by 

using the ELISA kit; it is a sandwich enzyme 

immunoassay for the in vitro quantitative 

measurement of rat ADP in plasma. 

 

RESULTS AND DISCUSSION 

 Atherogenic diet group showed a significant 

(P<0.001) increase in body weight (g) When 

compared to control group. 

 Poly herbal extract, Low dose level 1(120mg/kg) 

showed a decrease in body weight (g): Less 

significantly (P<0.01) when compared to 

atherogenic diet group. 

 Poly herbal formulation Mid dose level 

(360mg/kg) showed a significant decrease 

(P<0.001) in body weight when compared to 

Atherogenic diet group 

 Poly herbal formulation High dose level 

(480mg/kg) showed a significant decrease 

(P<0.001) in body weight when compared to 

atherogenic diet (fig: 1). 

 
Fig 1: Effect of hydro-alcoholic extract of poly herbal formulation on body weight. 

 

Results are expressed as mean ± SEM. (n=6); Control, AD = atherogenic diet. Low dose, Mid dose, High dose; Data was 

analyzed by One way ANOVA followed by Dunnett’s multiple comparison tests; *P<0.05, **P<0.01, ***P<0.001, ns=non 

significant. 

 

 Atherogenic diet group showed a significant 

(P<0.001) increase in serum LDH, CK-NAC, CK-MB, 

AST, ALT, Urea, Uric acid and Creatinine levels 

when compared to control group. 

 dose level 1(120mg/kg), hydro alcoholic extract 

showed an decrease in serum LDH, CK-NAC, CK-

MB, AST, ALT,urea, uric acid which is significant 

when compared to atherogenic group. 

 dose level 2(360 mg/kg) showed a significant 

(P<0.001) decrease in serum CK- MB, CK-NAC, 

AST, ALT, LDH, uric acid, creatinine and Urea 

when compared to Atherogenic diet group. 

 Dose level 3(480 mg/kg) showed a significant 

(P<0.001) decrease in serum CK-MB, AST, LDH, 

uric acid, creatinine and Urea when compared to 

Atherogenic diet group. 

 Dose level 3 showed a significant (P<0.05) 

decrease in serum ALT levels when compared to 

Atherogenic group. 
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 Dose level 3 showed a non significant decrease in 

CK-NAC levels when compared to Atherogenic 

group (Table: 1). 

Table 1: Effect of hydro-alcoholic extract of poly herbal formulation of Cyperus rotundus   on biochemical 

estimations. 

Groups LDH(u/l) 
CK-

NAC(u/l) 

CK-

MB(u/l) 
AST(u/l) ALT(u/l) 

Urea 

(mg/dl) 

Uric acid 

(mg/dl) 

Creatinine 

(mg/dl) 

Control 
234.202  

±0.795 

239  ± 

0.708 

140.836  

±0.864 

31.353  

±0.111
 

33.803  

±0.061 

33.483±  

0.489 

1.712±  

0.014 

0.554 

±0.010 

Atherogenic diet 
383.753  

±0.920
a*** 

369.545  

±1.089
a*** 

255.218  

±0.568
a*** 

68.126  

±0.509
a*** 

49.704  

±0.180
a*** 

48.633±  

0.302
a*** 

4.716±  

0.032
a*** 

1.401 

±0.019
a*** 

AD+ Low dose 

level (120mg/kg) 

360.207  

±3.038
b*** 

326.486  

±2.905
b*** 

229.968±  

2.297
b*** 

61.363 

±1.418
b** 

47.414  

±0.297
b*** 

44.816±  

0.366
b*** 

3.700±  

0.052
b*** 

1.289  

±0.014
b*** 

AD+ Mid dose 

level (360mg/kg) 

290.568  

±3.569 
b*** 

276.483  

±2.652
b*** 

178.184  

±2.761
b*** 

45.812  

±0.863
b*** 

41.328±  

0.443
b** 

38.766±  

0.523
b*** 

2.603±  

0.078
b*** 

0.888  

±0.025
b*** 

AD+ High dose 

level (480mg/kg) 

258.058 ± 

4.960
b*** 

247.212±  

3.741
b ns 

155.401  

±2.686
b*** 

37.978±  

0.896
b*** 

36.968 ± 

0.432
b** 

36.565±  

0.294
b*** 

2.145 ± 

0.028
b*** 

0.686 ± 

0.026
b ns 

Results are expressed as mean ± SEM. (n=6) *P<0.05, **P<0.01, ***P<0.001, ns=non significant; a=compared with vehicle control; 

b=compared with Atherogenic diet; AD=atherogenic diet; Data was analyzed by one - way ANOVA followed by Dunnett’s multiple 

comparison tests. 

 

 Observations in ECG & Heart Rate: 

 Atherogenic diet group showed an increase in R-

R Interval, Q-T Interval non significantly and 

significant (P<0.001) increase in Heart rate when 

compared to Control group. 

 hydro-alcoholic extract, dose level 3 (480mg/kg) 

group showed a none significant (P˃0.05) 

decrease in R-R interval and none significant 

(P˃0.05) Decrease in Q-T interval and none 

significant (P˃0.05) decrease in Heart rate when 

compared to atherogenic diet group. 

 hydro-alcoholic extract, dose level 2 (360mg/kg) 

group showed a none Significant (P˃0.05) 

decrease in R-R interval and none significant 

(P˃0.05) decrease  in Q-T interval and  none 

significant (P˃0.05)decrease in Heart rate when 

compared to atherogenic diet group. 

 hydro-alcoholic extract,dose level 

1(120mg/kg)group showed a none significant 

(P˃0.05) decrease in R-R interval and none  

significant (P˃0.05)  decrease in Q-T interval and  

none significant (P˃0.05)decrease in Heart rate 

when compared to atherogenic diet group 

(Table:2). 
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ECG & Heart: 

Table 2: Effect of hydro alcoholic extract of poly herbal formulation of   Cyperus rotundus on ECG & Heart 

rate 

 

 Atherogenic diet group showed a significant 

decrease (P<0.001) in plasma adiponectin value 

when compared to control group. 

 Poly herbal formulation dose level 1 (120mg/kg) 

extract group showed a significant increase in 

plasma adiponectin value when compared to 

atherogenic diet group. 

 Poly herbal formulation dose level 2 (360mg/kg) 

group showed a significant increase value when 

compared to Atherogenic diet group. 

 Poly herbal formulation dose level 3 (480mg/kg) 

group showed a significant increase in value 

when compared with atherogenic diet (Table: 3). 

Table 3: Effect of hydro-alcoholic extract of poly herbal 

formulation of Cyperus rotundus  on plasma Adiponectin 

value. 

Group Adiponectin (ng/ml) 

Control  628.012±  0.881 

Atherogenic diet 577.579±  0.613
a*** 

AD+dose level 1 635.634 ± 2.301
b ns 

AD+dose level 2 666.323 ± 4.041 
b*** 

AD+dose level 3 692.983±  3.215
b*** 

Results are expressed as mean ± SEM. (n=6); a=compared 

with vehicle control, b=compared with Atherogenic diet; 

AD= atherogenic diet; Data was analyzed by One way 

ANOVA followed by Dunnett’s multiple comparison 

tests;*P<0.05, **P<0.01, ***P<0.001, ns=non significant. 

Histopathological profile: 

The liver of control rats showed normal hepatocytes 

with vesicular nucleus and normal architecture with 

central vein, hepatic artery, bile duct and portal vein. 

Hepatocytes showed normal morphology.  

The AD group rats fed with atherogenic diet showed 

severe macro vesicular fatty change in cytoplasm of 

the liver with nucleus being pushed to one corner of 

hepatocytes appearing as signet ring shaped cells. 

There was distortion of hepatic architecture with 

necrosis in the liver and condensation and reduction 

in the size of nucleus was observed.  

The liver of group 1 rats showed moderate fatty 

changes and also recovery of hepatocytes.  

The group 1 rats showed mild fatty change and 

recovery from the fatty changes induced in the liver. 

The group 2 and 3 rats showed recovery from the 

fatty change and appeared as that of the control rats. 

The aorta of control rats showed normal tunica layers 

which include tunica media and tunica adventitia.  

Group AD rat aorta showed thinning of tunica media 

layer and blood cells attached to endothelial layer of 

tunica media. The aorta of group 1, 2, 3 showed 

tunica media and tunica adventitia layers as that of 

control rats.  

The heart showed no observable histological changes, 

in AD group fatty changes induced by atherogenic diet 

have been overcome by the poly herbal drug in the 

dose dependent manner. However, the dose 1 of poly 

herbal drug was not effective in overcoming the fatty 

changes but dose 2, dose 3 were effective in treating 

atherogenicity 

Increased expression of adhesion molecules in human 

endothelial cells with atherosclerotic lesions may lead 

to further recruitment of leukocytes to atherosclerotic 

sites.transcriptions of adhesion molecules are 

regulated by NF-κB activation.accumulation of 

ECG Intervals Control Atherogenic diet(AD) AD+CR -1 (120mg/kg) 
AD+CR-2 

(360mg/kg) 

AD+CR-3 

(480mg/kg) 

R-R Interval  

(m Sec) 

 

219± 

19.000 

275± 

38.000 
ans

 

268.5± 

31.500
bns

 

218.5± 

31.500 
bns

 

193.5± 

6.500 
bns

 Q-T Interval 

 (m Sec) 

 

112.5± 

12.500 

122.5± 

22.500 
ans

 

118.5± 

18.500 
bns

 

112.5± 

0.500 
bns

 

100± 

0.200 
bns

 

Heart rate 

(BPM) 

 

304± 

75.000 

228± 

42.000 
ans

 

286± 

27.000 
bns

 

227± 

49.500 
bns

 

179.5± 

14.500 
bns
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oxidative-modified LDL cholestrolwithin plaques is a 

typical feature of atherosclerosis, which contribute to 

inflammation in atherosclerosis and its 

pathogenesis.on the other hand, HDL-cholestrol is anti 

inflammatory and inhibits the expression of cellular 

adhesion molecules  

[19].
 

The alcoholic extract of C.rotundus produced gradual 

and persistent fall in blood pressure and stimulate the 

respiration.the response of epinephrine and 

acetylcholine on blood pressure were not altered by 

the extract, but that of histamine was partially 

blocked [17]. 

The cardioprotective effects of Terminalia arjuna has 

been studied in isoproterenol-induced myocardial 

ischemia model in rats, rabbits and mice by several 

authors. In one of the study suggest that the alcoholic 

extract of the bark powder of Terminalia arjuna in 

rabbit induces myocardial HSP 72 and augments 

myocardial endogenous antioxidants, without causing 

any cellular injury and offered better cardioprotection 

against oxidative stress associated with myocardial IR 

injury [20].  

Study on the effect of C.zeylanicum (CZ) bark extracts 

on mean arterial blood pressure of normotensive rats 

(NR), salt loaded hypertensive rats (SLHR), L-NAME 

hypertensive rats (LNHR) andspontaneously 

hypertensive rats (SHR). Immediately after IV 

adminestration a significant drop of BP was shown in 

NTR, SLHR and LNHR in a dose dependent manner, the 

drop in BP was not dose dependent in SHR [21]. 

Lipid peroxidation in the heart leads to loss of the 

cellular membrane integrity due to oxidative 

modification of lipids and proteins that can ultimately 

lead to cardiac arrhythmias, poor contractility, 

infarction, cardiac failure or sudden death [22]. The 

potential mechanism for increased lipid peroxidation 

in cardiac tissue may be due increased lipid substrate 

within the myocardium in which can serve as a larger 

target for oxidation by free radicals [22, 23]. It is well 

established that elevated myocardial work and 

mechanical overload is associated with increased free 

radical production consequently lipid peroxidation 

[24]. Mechanical overload-induced increases in 

muscle oxygen consumption accelerate electron flux 

through the mitochondria in proportion to the need 

for ATP. This results in increased electron leakage 

from the electron transport chain and increased 

production of superoxide anions [22].  

Several mechanisms may contribute to the onset and/ 

or the progression of renal involvement in 

experimental obesity among them; lipid peroxidation 

and oxidative stress have been frequently proposed. 

HFD induces alteration of renal lipid metabolism by an 

imbalance between lipogenesis and lipolysis in the 

kidney, as well as systemic metabolic abnormalities 

and subsequent renal lipid accumulation and lipid 

peroxidation leading to renal injury [25]. The 

accumulation of adipose tissue around the kidneys of 

obese rats penetrates into the medullary sinuses thus 

increased intrarenal pressures which may cause 

damage the renal tissue. Damaged renal tissue acts as 

sources of ROS and develops lipid peroxidation. An 

increased lipid peroxidation in the kidney tissue, as 

well as modification of the circulating LDL/VLDL 

fraction, is probably involved in the onset of kidney 

lesions in this normoglycaemic rodent model of 

obesity [26]. 

Cardiac tissue of obese rats showed significant high 

content of GSH compared to normal rats [22], 

demonstrated similar results, increasing of GSH 

concentration in cardiac tissue in obese rats in 

response to free radical formation in an effort to 

protect cells against oxidative damage [22].  

The adaptation of the primary antioxidant defense in 

the hearts of high-fat-fed animals appeared to be less 

complete, as indicated by the failure of other 

antioxidant enzyme activities including GST, GPX and 

PON 1 to increase in the hearts of animals on the 

high-fat diet. 

In the present study, the anti obesity and cardio 

vascular properties of hydro-alcoholic  extracts of poly 

herbal formulation containing Cyperus rotundus, 

Terminalia arjuna & Cinnamomum zeylanicum  was 

studied using atherogenic diet fed animal model of 

obesity as they have been reported to bear close 

resemblance to human obesity.  

The same inferences were correlated in this present 

study suggests that the hydro-alcoholic extract shifts 

the disturbed lipid profile to the normal thereby 

counters the effects that would have been followed as 

secondary effects such as Hypertension, 
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Atherosclerosis, stroke etc [23]. Components of 

Cyperus rotundus have hypocholesterolemic activity, 

Cyperus rotundus tubers might possess lipophilic 

properties such as sesquiterpenoids or sterols have 

lipid-lowering effects, resulting in depression of lipid 

accumulation. It consequently has anti-atherosclerotic 

properties [24]. Which would result most notably in 

increased mitochondrial volume and increased 

glycolytic enzymes necessitating increased activity of 

creatine kinase, as this enzyme is responsible for 

rapidly transferring high-energy phosphate groups 

from the site of production to the site of use [26]. 

Since the extracts were found to increase the plasma 

adiponectin concentration in the experimental 

animals; they may exert effects through AMPK 

pathway. 

Administration of Cyperus rotundus produces a 

significant decrease in the activity of CK-NAC, CK-MB 

and LDH. Our findings showed that obese rats treated 

with the Cyperus rotundus exhibited significant 

decreases in LDH, CK-NAC and CK MB activity, The 

Cyperus rotundus content could prevent the 

development of atherosclerosis through regulating 

vascular inflammatory processes in rats fed with an 

atherogenic diet. The obese rats showed a highly 

significant increase in the concentration of serum 

urea, uric acid creatinine, compared with the control 

group [27]. 

The oral administration of Cyperus rotundus poly 

herbal formulation shows that serum concentration of 

urea, uric acid and Creatinine were significantly 

decreased. The effect of Cyperus rotundus poly herbal 

formulation on renal lipid metabolism could serve as a 

new therapeutic approach, as it counters the renal 

changes associated with metabolic syndrome [28]. 

Hence, Cyperus rotundus has beneficial effects on 

renal function. Although there is still debate on the 

significance of uric acid as a risk factor for 

cardiovascular disease, many physicians do consider 

elevated uric acid to be a component of the metabolic 

syndrome. There is little support for an independent 

causal role for serum uric acid in the development of 

CHD.  

However, uric acid may provide useful prognostic 

information in subjects with hypertensive vascular 

disease, suggesting that the influence of uric acid on 

CHD is explained by the secondary association of it 

with other risk factors such as dyslipidemia, 

hyperinsulinaemia and obesity [29]. 

 

CONCLUSION 

The oral administration of Cyperus rotundus poly 

herbal extract provoked therapeutic response that 

serum concentration of urea, uricacid and Creatinine 

were significantly decreased.  

The Cyperus rotundus poly herbal therapy regained 

the balance between lipogenesis and lipolysis in the 

kidney to counteract the obesity-associated renal 

damage, atherosclerosis & CHD inflammations 
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