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There is increased prevalence of hypertensives among Malaysians in the last decade. The cost of anti-

hypertensive agents is also escalating. There is a dire need for cheaper alternative drugs. In tropical regions, 

there have been claims that Eurycoma longifolia (EL) a local herbal plant is effective in obliterating headache 

and reducing blood pressure. Most studies had focused on aphrodisiac property of EL which has been shown to 

enhance testosterone levels in males. This study exploredthe possible effect of EL as an anti-hypertensive agent 

and whether the mechanism is related to serum testosterone levels. Twenty four healthy male Sprague-Dawley 

rats were randomly divided into four groups (n=6): normal diet (ND), normal diet treated with EL (NDEL), 

high-fat diet (HFD) and HFD treated with EL (HFDEL).  EL (15 mg/kg) was administered orally for 12 weeks. 

The animal’s body weight, blood pressure and testosterone level were measured at week 0, 6 and 12.Results 

showed that the level of testosterone in groups receiving EL were significantly increased (P<0.05) from the 

untreated groups, in agreement with previous studies report on EL increasing testosterone level.  Rats with high 

fat diet benefitted from treatment with EL extract (HFDEL)as there were reduced systolic and diastolic blood 

pressure significantly (P<0.05). Despite this effect, there were no significant correlations between blood 

pressure and testosterone level in HFDEL. There were no changes of blood pressure in rats receiving normal 

diet with or without EL, but there was a significant negative correlation (r= -0.846, p=0.034) between 

testosterone and diastolic blood pressure in NDEL. This study suggested the presence of anti-hypertensive 

property of EL in high fat diet induced hypertension, but it not associated with testosterone level.  The blood 

pressure lowering mechanism through testosterone hormone however is only seen in normal diet group.  
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INTRODUCTION 
 

Hypertension is one of thehealth problems with high 

morbidity and mortality rates in both developed and developing 

countries (Liang et al., 2014). The prevalence of essential 

hypertension among Malaysians aged 30 years and above has 

increased from 40.5% in 2004 (Rampal et al., 2008) to 43% in 

2006 (Oteh et al., 2011). This is further complicated by                        

the fact that 37.6% of diagnosed patients with hypertension  were  
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unaware of their condition (Rashid and Azizah, 2011). The overall 

prevalence of essential hypertension was significantly higher in 

males (29.6%) than in females (26.0%) and increases progressively 

with age.  Although hypertension has been known for over a 

century, its pathophysiology and management remain inconclusive. 

The health financing is also escalating and this includes the rising 

cost of anti-hypertensive agents. The levels of treatment and 

control remained to be inadequate (Lloyd-Sherlock et al., 2014). 

Eurycoma longifolia (EL) is aherbal medicinal plant of tropical 

region. In Malaysia and Indonesia it is popularly known as 

‘Tongkat Ali’. It belongs to the plant family Simaroubaceae. 

Alternative scientific names used for this shrub-tree include: 

Eurycoma merguensis, Picroxylon siamese, and Eurycoma 

longifolia Jack. 

http://creativecommons.org/licenses/by-nc-sa/3.0/
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Traditionally, it is marketed for its aphrodisiac property, 

however all parts of EL namely the barks and roots, have been 

used for a long time for the treatment of different diseases such as 

fever and headache apart from being used as a body tonic and anti-

stress remedy (Zanoli et al., 2009). Unfortunately there has been 

lack of scientific evidence either in the form of laboratory 

experiments or clinical trials to support these claims.   

 

 
Figure 1.Eurycoma longifolia tree. 

 

Botanically, it is a flowering, dioecous, un-branched and 

evergreen shrub that grows up to 10-15 meters in height (Figure 

1). EL is subjected to many chemical and analytical studies. As 

technology progressed, a lot of useful compounds are fully isolated 

and their structures entirely elucidated. 

Eurycoma longifolia has been shown to have 

antibacterial, antimalarial, antipyretic, antioxidant, cytotoxic, and 

anti-osteoporotic effects (Ang et al., 2003; Husen et al., 2004; 

Kardono et al., 1991; Mohd Ridzuan et al., 2007; Tada et al., 

1991). Phytochemical studies on this plant revealed that parts of 

EL particularly the roots are rich with bioactive compounds such 

as quassinoids, squalene derivatives, and eurycolactones A-C (Ang 

et al., 2000) .  

The EL extract has exclusively been used for enhancing 

testosterone levels in males(Bhat and Karim, 2010). It has the 

ability to increase testosterone levels in the circulation of 

hypogonadic males and laboratory animals (Talbott et al., 2013). 

The quassinoids components in EL could positively influence 

men’s cardiovascular disease (CVD) risk profile through 

enhancing testosterone levels.  Many studies have investigated the 

roles of testosterone on blood pressure. Testosterone hormone 

changes markedly throughout the life of a man. Men with lower 

testosterone level have higher arterial blood pressure. This inverse 

relationship between testosterone level and arterial blood pressure 

suggests that hypertension in aging men is associated with 

decreased testosterone level (Sandberg and Ji, 2012). In a recent 

study done by Elena Passeri and his colleagues, they concluded 

that hypogonadism in males can be associated with some 

pathophysiological changes including severe bradycardia and heart 

failure (Passeri et al., 2014). Researchers have suggested the 

protective role of sex hormones (i.e. testosterone) in the aetiology 

of CVD by looking at the relationship between male gender and 

the prevalence of CVD (Morris and Channer, 2012).   

The aim of the current study was to investigate whether 

EL is effective in reducing blood pressure through the mechanism 

involving testosterone. 

 

MATERIALS AND METHODS 
 

Eurycoma longifolia (EL) Extract  

The EL extract powder PHYSTA®, was obtained from 

Biotropics Malaysia Berhad. In brief, the standardized aqueous 

extract was prepared by water extraction of EL roots and 

comprised high pressure water extraction followed by percolation, 

concentration by condensation, freeze drying and size reduction to 

obtain the dry extract powder. The dry extract powder of EL was 

standardized for contents are as shown in table 1. 

 

Table 1: The standardized contents of Eurycoma longifolia extract (Physta
®
).  

Test Parameter Method/Reference Specification 

Eurycomanone HPLC 0.8-1.5% 

Total Protein Lowry’s Method >22% 

Total Polysaccharide Anthrone Reagent >30% 

Glycosaponin Gravimetric Method >40% 

 

The aqueous extract was prepared by dissolving 15mg of 

EL extract in 10 ml of distilled water.This allowed easy 

calculation of daily feeding dose according to the rat’s body 

weight. The preparation was kept in refrigerator at temperature of 

2-8Cº and was removed from refrigerator 30 minutes prior to 

feeding to allow equilibrium to rat’s body temperature(Tajul Ariff 

et al., 2012). 

 

High Fat Diet  

The compositions of high saturated fat diet are shown in 

table 2. 

 
 

Table 2: The composition of High Saturated Fat Diet. 

INGREDIENT AMOUNT 

Casein Purified High Nitrogen 4000 gm. 

DL-Methionine 60 gm. 

Sucrose 6116 gm. 

Corn Starch 4000 gm. 

Coconut Oil Hydrogenated 4000 gm. 

Alphacel, Non-Nutritive Bulk 1000 gm. 

DL-a-Tocopherol Powder (250 IU/gm.) 24 gm. 

AIN-76 Mineral Mix 800 gm. 

Plus MP Vitamin Diet Fortification Mixture 1.2 x Normal   
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Animals and experimental design  

Twenty four young, adult male Sprague Dawley (SD) 

rats weighing 250-300g were housed in standard plastic cages (2 

rats per cage). They were maintained at room temperature (22–

24°C) with adequate ventilation, 12 h light-dark cycle and about 

(50±5%) humidity. After one week of acclimatization, they were 

randomly divided into four groups of 6 animals each and treated 

for 12 weeks as follow: Group ND was given only normal diet, 

group NDEL was given normal diet and EL extracts (15mg/kg) 

dissolved in distilled water, group HFD was given only high fat 

diet and group HFDEL was given high fat diet and EL extracts 

(15mg/kg).  

The EL extract was administered by gastric gavage. At 

the end of 12
th

 week, the rats were kept in fasted state for                        

12 hours prior to anaesthesia and then sacrificed by cervical 

dislocation.  

 

Blood Pressure Measurement 

The blood pressure was measured and analyzed on 3 

occasions, at week 0, 6 and 12 by using CODA® tail-cuff blood 

pressure system which utilized volume pressure recording (VPR) 

sensor technology. Baseline systolic blood pressure (SBP) and 

diastolic blood pressure (DBP) were recorded at week 0. The 

measurement of SBP and DBP were repeated at week 6 and 12 to 

assess the effects of EL on BP.  

In brief, the rat was trained and acclimated in the animal 

holder for 15 minutes each day for three consecutive days before 

beginning the experiment.  

This help to create a low-stress environment and obtain 

accurate and consistent BP measurements. The rat was allowed to 

enter the holder (restrainer) freely and nose cone was used to 

prevent excessive animal movement during BP testing. The 

occlusion cuff was threaded through the tail and secured in the 

notch at the top rear of the holder.  

 

Blood Sampling 

Blood samples were collected from all experimental 

groups under general anesthesia; the diethyl ether. A capillary tube 

was gently inserted in the optical sinus and the required volume of 

blood was collected in a sterile glass tube containing gel for serum 

separation. After allowing the blood to clot at room temperature 

for 20-30 minutes the blood samples were centrifuged at 3000 rpm 

for 15 minutes. The centrifuged serum was stored at −80°C until 

the biochemical evaluation was done. 

 

Serum lipid assay 

Serum total cholesterol and high density lipoprotein 

cholesterol (HDL-c) were determined using Randox Laboratory kit 

reagents.  Serum triglyceride level was estimated using Randox 

Laboratory test kit. Low density lipoprotein cholesterol (LDL-c) 

was estimated indirectly from the measured levels of                  

triglyceride (TG), high-density lipoprotein cholesterol (HDL-c), 

and total cholesterol (TC) using the Friedewald equation:   

LDL = TC – HDL – (TG / 2.17) (Friedewald, Levy and 

Fredrickson, 1972). 

 

Testosterone Assay 

Testosterone levels were measured in serum (nmol/L) 

using BioVision’s Testosterone EIA kit (cat. #K7418-100). It 

operates on the basis of competition between the hormone 

conjugate and the testosterone in the serum for a limited number of 

binding sites on the antibody coated plate. Quantitative test results 

were obtained by measuring and comparing the absorbance 

reading of the wells of the samples against the standards with a 

microplate reader at 450nm. 

 

Ethics in Research 

The animals were treated according to the Standards and 

Regulations for the Care and Use of Laboratory Animals of the 

National Institutes of the Health and according to the guidelines of 

IIUM animal Ethical Committee, the reference number 

(IIUM/519/14/4/IACUC). 

 

Statistical Analyses 

The statistical software SPSS 22.0 was used. All analyses 

were conducted using one-way and repeated measures ANOVA. 

Post-hoc comparison (Tuky’s test) was employed to assess the 

overall significance among groups. Correlations between total 

testosterone level and IMT were calculated using Pearson’s 

correlation coefficient. P value less than 0.05 was considered 

statistically significant. 

 

RESULTS 
 

There was no significant difference in the mean weight 

of diet consumption per week among all groups. The control group 

(ND) had ingested a mean amount of 33±2 gram food per day 

(g/d), while other groups ingested 32±2 g/d (p >0.05, n= 6 per 

group). 

There were no significant body weight changes in 

experimental groups as compared to rats with normal diet. NDEL 

however has significantly reduced bodyweight as compared to the 

HFD group (refer Table 3). 

 

 

Table 3: Percentage Changes in the Body Weight of Experimental Groups  

Body Weight (BW) ND NDEL HFD HFDEL 

Initial BW at week 0 (gm) 293±36 279±29 274 ±33 276±36 

Final BW at week 12 (gm) 395±45 338 ±38 374±33 343±45 

Changes of  BW by (%) 34% ±7 21%±7
#
 37%±13 25% ±7 

The values are mean ±SD. (n=6) 
#
 p= 0.025 as compared to HFD. 

 

Effects of Eurycoma longifolia on Blood Pressure 

There were significant reductions of SBP and DBP in 

week 6 and week 12 in HFDEL group as compared to HFD group. 

EL has no significant effect in rats receiving normal diet as 

compared to untreated rats (refer Table 4). 
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Effects of Eurycoma longifolia on Serum Lipid Profile 

Lipid profile levels of all experimental groups were 

evaluated and showed in table 5. There were significantly 

increases in TC and TG in both groups (HFD and HFDEL) as 

compared to ND group. On the other hand, there was no 

significant change (p>0.05) in lipid profile parameters of NDEL 

when compared to ND. HFDEL rats have high significant decrease 

(P<0.05) in its TG levels as compare to HFD group. There              

were no significant differences in TC, HDL-C and LDL-C in 

HFDEL compared to HFD . There was no significant changes in 

HDL-c between the treated groups and untreated groups                 

(P > 0.05). 

 

Effects of Eurycoma longifolia on Testosterone level  

At week 0, the testosterone levels were not significantly 

different in all experimental groups. At week 6, the level of 

testosterone in both treated groups fed with were increased (p 

<0.05) from their comparative groups (ND vs. NDEL, p <0.05) 

and (HFD vs. HFDEL, p <0.05) (Table 6). The observed F value 

was statistically significant (F (3, 20) = 52.3, p <0.001)), partial 

η2=0.89, which indicated there was a difference of testosterone 

levels among groups over time.  

Figure 2 shows the graph of mean serum testosterone 

levels at week 0, 6 and 12 for each group. The increasing trend in 

both treated groups continued till week 12. The mean testosterone 

level of the NDEL group increased from 3.017  (0.36)  (nmol/l)  to 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.3 (1.2) (nmol/l) and increased from 3.87 (0.62) (nmol/l) to 8.13 

(1.2) (nmol/l) in HFDEL group. On the other hand, the mean of 

testosterone levels in ND and HFD were almost equal throughout 

the study period. 

 

Table 6:  Serum testosterone levels (in nmol/l; mean ± SD) in studied groups at 

0, 6 and 12 week. 

Groups Weeks ND NDEL HFD HFDEL 

0 3±1 3.02±0.4 3.3±1.3 3.87± 0.6 

 6 3.2±0.8 8.4±1.2* 3.4±1.02 8.13± 1.2*† 

12 4±0.98 23.8± 6.8* 3.43± 0.98 19.3± 4*† 

The values are mean ± SD (n = 6).  

*P<0.05 as compared to ND.  

†P<0.05 as compared to HFD. 

 
 

 
Figure 2.The values are mean± SD; (n = 6). * P<0.05 as compared to ND. # 

P<0.05 as compared to HFD. 
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Table 4: Effect of EL on Systolic and Diastolic BP (mmHg) of all rats from different groups.  

Parameters ND NDEL HFD HFDEL 

Week 0 
Sys. 99.67 ± 8.9 98.33 ± 7.3 97.2 ± 3.97 100.5 ± 5.54 

Dia. 73.8±4.3 71.8 ± 4.1 76.8 ± 6.6 73.5 ± 5.2 

Week 6 
Sys. 98.83±11.1 101.83±2.7 144 ± 7.01

*
 121.2 ± 14.1

*#
 

Dia. 73.3±5.4 79.8± 7.7 105.5±6.8
*
 93.17 ± 10.3

*#
 

Week 12 
Sys. 95 ± 3.03 99± 4.94 155 ± 18.01

*
 131.8 ± 4.8

*#
 

Dia. 72.3±8.6 79.3± 8.6 130.5 ± 14.2
*
 103.2 ± 11.02

*#
 

The values are mean ± SD (n=6). 

* P<0.05 as compared to ND.  
# 
P<0.05 as compared to HFD. 

 

Table 5: Descriptive Statistics of Total Cholesterol at Week 0, 6 and 12. 

PARAMETERS 
GROUPS 

ND NDEL HFD HFDEL 

W
e
e
k

 0
 

 

TC 0.9±0.3 0.8±0.4 0.8±0.3 0.8±0.3 

TG 0.55± 0.2 0.51± 0.4 0.55±0.27 0.59±0.28 

LDL 0.43± 12 0.39±0.2 0.30±0.14 0.38± 0.2 

HDL 0.21±0.1 0.23±0.14 0.23±0.11 0.18±0.1 

W
e
e
k

 6
 

 

TC 1±0.2 0.9±0.2 1.3±0.3 1.2±0.2 

TG 0.7± (0.2 0.65±0.2 1.22±0.2 0.84±0.23 

LDL 0.45±0.2 0.39±0.2 0.45±0.3 0.45±0.3 

HDL 0.25±0.1 0.23±0.1 0.32±0.2 0.3±0.1 

W
e
e
k

 1
2

 

 

TC 0.9±0.2 0.55±0.3 1.4±0.2* 1±0.3* 

TG 0.5±0.2 0.25±0.1 1.5±0.9* 0.79±0.3† 

LDL 0.44±0.2 0.34±0.1 0.62±0.24 0.38±0.1 

HDL 0.21±0.1 0.19±0.2 0.3±0.1 0.3±0.1 

The values are means ± SD; (n = 6).  

* P<0.05 as compared to ND. 

† P<0.05 as compared to HFD. 

TC = Total Cholesterol, TG=triglyceride, LDL = Low density lipoprotein, HDL=high density lipoprotein. 
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Correlation analysis of blood pressure and testosterone level  

To assess the correlation of testosterone with blood 

pressure, Pearson's correlations analysis was performed (Table 7). 

For systolic BP analysis, there were weak negative correlations of 

between systolic BP and testosterone level in all groups except in 

NDEL which showed weak positive correlations. However they 

did not reach statistically significant level.  In diastolic BP 

analysis, there was a significantly strong negative correlation (r= -

0.846, p=0.034) between the testosterone level in NDEL. The rest 

of the group showed weak negative correlations between diastolic 

BP and testosterone level and did not reach a statistically 

significant level. 

 

Table 7:  Correlation of Testosterone with Blood Pressure  

 
Correlation 

with 
Pearson correlation P-value 

ND Group 
Systolic BP -0.689 0.13 

Diastolic BP -0.199 0.71 

NDEL Group 
Systolic BP 0.156 0.77 

Diastolic BP -0.846 0.034
*
 

HFD Group 
Systolic BP -0.399 0.43 

Diastolic BP -0.6 0.21 

HFDEL Group 
Systolic BP -0.408 0.42 

Diastolic BP -0.125 0.81 

Correlations is significant at P < 0.05 

Correlations is highly significant at P < 0.01 

 

DISCUSSION 
 

Eurycoma longifolia (EL) or Tongkat Ali is receiving the 

attention in recent years because of the beneficial effects it claims 

to have on many health problems and diseases, apart from being 

readily available and has been popularly commercialized as 

beverages with aphrodisiac properties. 

High fat diet in this study contributed to the elevation of 

blood pressure in rats as compared to the normal diet group. In 

vivo findings confirmed that daily administering of EL reduced the 

systolic and diastolic BP in rats with high fat diet (HFDEL) as 

early as from 6 weeks of EL treatment. This anti-hypertensive 

property of EL however did not affect the blood pressure in groups 

which was not fed with high fat diet (NDEL) in which their blood 

pressure remained stable during the 12-week term treatment.  

Similarly, after six weeks, the groups receiving EL 

(NDEL and HFDEL) showed significant rises in testosterone 

levels in comparison with the untreated groups (ND and HFD). 

This was supported by previous study where EL enhances 

testosterone levels in intact rats (Zanoli et al., 2009; Saadiah 

Abdul Razak et al., 2012; Tajul Ariff et al., 2012; Low et al., 

2013). When both groups treated with EL was compared with each 

other (NDEL and HFDEL), there was no significant differences of 

testosterone levelafter dosing the male rats with 15mg/kg of EL, as 

this is attributable to the beneficial effect of EL itself but not to the 

differences in fat content of the diet, thus providing further 

evidence of the folk-use of EL as aphrodisiac and testosterone 

booster. This was consistent with reports from previous studies on 

phytoandrogenic effect of EL in rats (George & Henkel, 2014). 

Though the aphrodisiac effect of EL has been extensively studied, 

the mechanisms underlying this effect remain far less clear. One of 

the proposed mechanisms is that EL has the ability to activate 

CYP17, steroid 17-alpha-monooxygenase, which catalyzes the last 

step of androgen biosynthesis in testes (Tajul Ariff et al., 2012). 

In correlation analysis, only NDEL group showed 

significant inverse relationship between testosterone level and 

diastolic blood pressure. Androgens in particular testosterone has 

been shown to play vital role in vasculature system through 

androgen receptors which are present in endothelial cells. Animal 

studies have consistently demonstrated that testosterone is 

atheroprotective, whereas testosterone deficiency promotes the 

early stages of atherogenesis (Kelly and Jones, 2013). Hall et 

al(2011) concluded that testosterone, at physiological 

concentrations, can selectively suppress Ca2+ entry into A7r5 cells 

via L-type Ca2+ channels thus it is a likely mechanism underlying 

its vasodilatory actions (Hall et al., 2011). Based upon the results 

of the present study, EL may increase the testosterone levels and 

decreased the high blood pressure via androgen receptors but 

without the presence of other co-morbid factor such as high serum 

lipid.   

 

CONCLUSION 
 

The results of the current study demonstrated that EL is a 

testosterone booster and has a potential protective effect against 

high blood pressure which is induced by high fat diet. However the 

mechanism of how blood pressure is reduced in high fat diet 

groups seemed to be in other pathway other than testosterone 

mechanism. The role of testosterone in reducing BP is more 

pronounced in normal diet and normal lipid profile rats. Based on 

the results, further study is needed to evaluate the exact role of EL 

as a hypotensive agent. 
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