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ABSTRACT 

The hypotensive effectiveness of defatted crude ethanolic extract, ethyl 

acetate and butanolic fractions of Cassytha filiformis L. have been 

compared on anesthesized prednisone-saline-induced (PN) and 

Prednisone-saline-LNAME -induced (PNL) hypertensive rats. 

Extract/fractions  were given at the dose of 5 mg/kg each while a group 

treated by 100 µmol/kg oftempol was used as comparison. 

Extract/fractions/vehicle were commence in 3 consecutive doses 

intravenously every one hour interval. The systolic blood pressure 

(SBP), diastolic blood pressure (DBP), mean arterial pressure  (MAP) 

and heart rate (HR) of the animals were measured (Biopac
®
  MP 150  

Data Acquisition System). Data were presented as the percentage changes of those 

parameters and analyzed by three way ANOVA followed by Duncan’s Multiple Range Test. 

Results showed that the ethanolic defatted extract  and tempol decreased animal SBP, DBP, 

MAP and HR significantly (p<0.05) while ethyl acetate and butanolic fractions did not 

(p>0.1). The average percentage decrease of animal SBP and MAP on PNL rats were higher 

(p<0.05) as compared to those on PN rats, while DBP and HR of those groups of animal were 

not significantly different (p>0.1). Repeated dose of all samples tent to decrease animal SBP 

and HR (p<0.1) but not their DBP and MAP (p>0.1). These results indicated that the 

hypotensive effectiveness of the defatted ethanolic extract of Cassytha filiformis is better as 

compared to its ethyl acetate and butanolic fractions and these effects are greater on oxidative 

stress related hypertensive rats. 
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INTRODUCTION 

Hypertension is the most prevalent cardiovascular disorder with increasing prevalence year 

by year in the global world, including in Indonesia. It remains the major public health 

challenge that put a potential risk for organ damage, including the heart, brain, and kidney. 

More than 90% of the case are essential hypertension which is progressing without any 

identifiable medical causes. One of the most common proposed etiology is an imbalance 

between reactive oxygen species and nitric oxide (Dornas & Silva, 2011). 

 

Stress oxidation can trigger many degenerative diseases. The reactive oxygen species (ROS) 

and nitric oxide (NO) unbalance will cause pathologic destruction of blood vessels, heart, 

liver and pancreas.  Hypertension may be the impact of cardiovascular deterioration  due to 

this condition which in a long period will result in the organ damage due to microcirculatory 

alterations  (Cohuet et. al., 2006). 

 

Cassytha filiformis has been reported to have antioxidant activity (Mythili et al., 2011 

Dhanalakshmi et al., 2012) and vasorelaxant (Tsai, et. al., 2008), increase the bleeding time 

on mice (Armenia, 2007), decrease the body weight on high fat diet mice (Armenia, 2010) 

and reduce blood glucose if it is used for a longer period. The extract showed a low toxicity 

(Babayi et al., 2007). According to our previous work, the ethanolic extract of this plant 

reduced blood pressure of hypertensive rats induced by prednisone-NaCl (Yori et. al., 2013). 

In this research, we compare the effectiveness of defatted crude extract, butanol and ethyl 

acetate fractions of C. filiformis in lowering blood pressure on hypertensive rats induced by 

Prednison-NaCl and Prednison-NaCl-LNAME. This research result will support the 

government in developing a high quality of traditional medicine. 

  

MATERIAL AND METHODS 

The n-hexane defatted ethanolic extract, ethyl acetate and butanol fractions of the dried 

Cassytha filiformis plant were used in this study.   

 

Animal Preparation 

A number of 30 of 3-4 months old male Sprague-Dawley rats with the body weigh of 210 - 

250g were divided into two groups. In Group 1 (PN), hypertension was induced by giving 
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prednisone-saline (prednisone 2.5 mg/kg and 2% salt administered through oral gavage for 2 

weeks ) and In group 2 (PNL), hypertension  was induced by giving prednisone-saline-L-

NAME (combination of prednisone 2.5 mg/kg and 2% salt for 2 weeks + 20 mg/kg of oral 

LNAME for 2 days). The rats were used for further experiment when their systolic blood 

pressure ≥ 150 mmHg at the end of hypertensive induction process. 

 

Antihypertensive Activity Evaluation  

Each models of hypertensive rats were divided into 5 subgroups. Subgroup 1 of each group 

were as Control; subgroup 2, 3 and 4 were treated with defatted EtOH extract, EtOAc and 

BuOH fractions of the plant, respectively at the dose of 5 mg/kg, While subgroup 5 was 

treated with tempol 100 µmol/kg. Direct measurement of blood pressure and heart rate was 

conducted through carotid artery (Biopac
®
 MP150 Data Acquisition System) on 

anaesthetized rats (pentobarbital sodium 60 mg/kg i.p). The doses were commenced in 3 

consecutive intravenous administrations (0.1% of BW in mL) every one hour interval. The 

systolic and diastolic blood pressure (SBP & DBP), mean arterial pressure (MAP) and heart 

rate (HR) of the animals were measured (Biopac
®
 MP 150 Data Acquisition System). The 

percentage changes of the parameters were calculated in each periods relative to baseline 

values.  

 

Data Analysis  

Data were presented as the percentage changes ± SEM and analyzed by the three-way 

ANOVA followed by Duncan’s Multiple Range Test. The confidence interval was taken at 

p<0.05.   

 

RESULTS AND DISCUSSION 

Results 

The average MAP of PNL group of the rats was significantly higher (p<0.05) as compared to 

that of PN animals (Figure 1). SBP and and HR of the animal were significantly (p<0.05) 

influenced by the models of hypertension, extract/fractions and repeated doses, MAP was 

significantly (p<0.05) influenced by the models of hypertension and extract/fractions while 

DBP was influenced by extract/fractions.  There was no significant (p>0.1) interactive 

influence of the model of hypertension, extract/fraction and repeated doses to, 

extract/fractions and repeated doses influences to SBP, MAP, DBP and HR of the animals. 

SBP, DBP, and MAP of the animal treated with Ethanolic extract of C. filiformis were 

significantly lower as compared to control group (P<0.05) but not in the HR and (p>0.1). 
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These effects were not significantly different than that of Tempol group.  On the other hand,, 

BuOH and EtOAc fractions of this plant did not change all parameters significantly as 

compared to control group (P>0.1). All of the parameter responses were greater on PNL as 

compared to those on PN animals (p<0.05) except for HR, no significant different was 

obtained between these two groups (Fig 2 - 5). 

 

 
Fig 1: Comparative elevation of MAP between PN and PNL groups. 

 

 
Fig 2. Change of SBP due to i.v. administration of C. filiformis extract/fractions in both 

hypertensive PN and PNL rats 
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Fig 3: Change of DBP due to i.v. administration of C. filiformis extract/fractions in both 

hypertensive PN and PNL rats. 

 
Fig 4: Change of MAP due to i.v. administration of C. filiformis extract/fractions in 

both hypertensive PN and PNL rats 
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Fig 5: Change of HR due to i.v. administration of C. filiformis extract/fractions in both 

hypertensive PN and PNL rats. 

 

DISCUSSION 

Our previous work has revealed a very potential blood pressure lowering activity of the crude 

extract of Cassytha filiformis. In this study, further investigation was made to differentiate 

antihypertensive effectiveness of various fractions and the crude defatted extract itself on salt 

–prednison and PN and PNL induced hypertensive rats.  This will lead other researcher to or 

not to study the effect of single isolated compound(s), or prepare them as drug materials. It 

has previously been reported that potential pharmacological-active consti-tuents of the plant 

are ranging from the very non-polar extract to the semi-polar fractions (Tsai et. al., 2008).  

That’s why we fractionated the plant with those different solvents.  We expect from those 

fractions, we would be able to obtain one or more fraction(s) which have potential effect as 

anti-hypertension.  The use of various animal models of hypertension has been suggested to 

evaluate antihypertensive activity of plants since it may represents different pathogenesis and 

etiology of the disease (Badyal et al., 2003; Manpreet et al., 2011). A combination of oral 

prednisone and salt (PN) used to obtain hypertensive rats was firstly introduced in our 

previous work and has proven to effectively increase the blood pressure of the animals 

(Armenia et. al., 2007). Prednisone-salt combination was expected to cause endocrine-related 
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hypertension, just like one previously described by Badyal et al., (2003) and Manpreet et. al., 

(2011).  

 

Additional hypertensive type used in this study was the N
G
-nitro-L-arginine methyl ester (L-

NAME) 20 mg/kg (PNL-type) for two days following the 14 days of oral administration of 

prednisone-salt. The chronic blockage of NO synthase (Ribeiro et.al., 1992) by L-NAME is 

expected to interfere its balance with reactive oxygen species. Actually, the addition of L-

NAME caused some obvious extra elevation of blood pressure of the animal as compared to 

those induced by oral prednisone-salt only.  

 

Extract and fractions were prepared to be administered intravenously through jugular vein. 

Hence, an n-hexane defatting process was taken to the crude ethanolic extract.  All defatted 

EtOH extract and EtOAc and BuOH fractions of the plant were prepared as homogenous 

solution by adding Tween
®
 80.  

 

Tempol (4-hydroxy TEMPO) has been a very popular referral for the evaluation of 

pharmacological active compounds of the plants related to oxidative stress. It exhibits both 

antioxidant and antihypertensive activity (Wilcox & Pearlman, 2008). In the present study, all 

extract/fractions showed potential blood pressure lowering effect in both models of 

hypertension compared to vehicle control group, especially the ethanolic extract while the 

BuOH and EtOAst fractions were less effective.   The effectiveness of EtOH extract at 5 

mg/kg is equal with Tempol of 1mg/kg.  This hypotensive effect is in agreement with Tsai et 

al., (2007) who reported that alkaloids and flavonoids content of this plan have vasorelaxant 

effect. The greater effectiveness of ethanolic extract compared to BuOH and EtOAc fractions 

indicated that there is an additive effect among components in the extract.  This finding is in 

agreement with Chang et al., (1998) who reported that C. filiformis contains 6 compounds in 

the methanolic extract that exhibit vasorelaxation. He further described that ocotein that 

available in this extract produced an alpha 1 adrenoceptor blocking activity. Similar result 

from ethanolic extract is also reported by Tsai et al., (2007) due to it aporphin, morphinan, 

flavonoids and some other compounds.  Accentuation of antihypertensive effective- ness of 

these extract/fraction in PNL animal can be understood since C. filiformis contain  some good 

antioxidant activity compounds, especially in the ethanolic extract, as also reported by 

Mythili et al., (2011).     
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CONCLUSIONS  

From this study it can be concluded that C. filiformis ethanolic extract exhibits a  very 

potential and promising BP lowering effect as compared to its fractions.   This activity was 

greater in the stress oxidative related hypertension. Therefore, it could be considered to be 

developed as a phytopharmaca. 
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