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Hypotensive Activity of Ethanolic Extracts
of Morinda citrifolia L. Leaves and Fruit
in Dexamethasone-Induced Hypertensive Rat
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Abstract
The effect of ethanolic extract of Morinda citrifolia leaves and fruit on blood pressure in dexamethasone-induced hypertension rat
was evaluated. Total phenolic content of Morinda citrifolia leaves ethanolic extract (MCLEE) and Morinda citrifolia leaves ethanolic
extract (MCFEE) was 1.789 + 0.116 and 1.677 + 0.051 mg of gallic acid equivalents per gram sample, respectively. Rutin level in
MCLEE was 0.92 + 0.19%, and scopoletin level in MCFEE was 0.46 + 0.05%. MCLEE, MCFEE, and its extract combination
significantly decreased the blood pressure of hypertensive rats. The combination group showed highest hypotensive activity by
lowering systolic blood pressure by 16.71 + 3.95%, diastolic blood pressure by 21.49 + 7.90%, and mean arterial blood pressure
by 19.58% + 6.35. All extract treatments have not been able to repair or inhibit renal damage caused by dexamethasone
induction.
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Hypertension is a major contributor to blood vessels–related

diseases such as stroke, myocardial infarction, chronic renal

failure, and congestive heart failure.1 Dexamethasone is a ster-

oid hormone produced by the adrenal glands that has activity as

glucocorticoid and as precursor of aldosterone. It can cause

hypertension due to lower levels of antioxidants and decrease

the level of nitric oxide (NO) in the body.2,3 Increased produc-

tion of reactive oxygen species (ROS) as a result of oxidative

stress could trigger the formation of lipid peroxides that are

toxic and cause cell damage such as in renal tubular cells and

glomerolus.4,5

Morinda citrifolia L is a plant widely used as a herbal med-

icine for various diseases, that is, used to treat antidyslipidemia,

used as an antioxidant, inhibits the activity of angiotensin con-

verting enzyme (ACE), used as an analgesic, and used to treat

hypoglycemia.6-9 Reportedly, ripe Morinda citrifolia fruit has

antihypertensive activity by inhibiting ACE.6 Morinda citrifo-

lia leaves contain many flavonoids including rutin, which can

lower blood pressure by increasing the activity of glutathione

peroxidase and NO in the endothelial cells, causing vasorelaxa-

tion of blood vessels.10 Both leaves and fruit of Morinda citri-

folia have been reported for hypotensive activity, but

simultaneous development in the use of fruit and leaves has

yet been reported. In the present study, we investigated the

hypotensive effect of the combination of ethanolic extracts of

Morinda citrifolia leaves and fruit.

Materials and Methods

Materials

Captopril and dexamethasone were obtained from PT Kimia Farma

(Jakarta, Indonesia). Aquadest and ethanol 96% were purchased from

Bratachem (Jogjakarta, Indonesia). The phytochemical study used

rutin, scopoletin (Sigma Chemical Co, St Louis, MO), gallic acid,

Folin-Ciocalteau reagent, sodium carbonate, methanol, toluene, n-

butanol, ethyl acetate, glacial acetic acid, and formic acid (E. Merck,

Darmstadt, Germany).

Animals

Male Wistar rats weighing 150 to 200 g (2-3 months old) used in the

study were maintained under standard laboratory condition in a 12:12

h light-dark cycle (light on at 07:00 AM) at constant temperature (22 +
2�C) and relative humidity (55 + 10%). All animals were fed with a

standard laboratory food and water at libitum. The experiment
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procedure was performed according to ethical clearance from

Research Ethics Committee, Integrated Research and Testing Labora-

tory, Universitas Gadjah Mada, Indonesia (No. 266/KEC-LPPT/V/

2015).

Preparation of Ethanolic Extract of Morinda citrifolia
Leaves and Fruit

Morinda citrifolia leaves and fruit were obtained from Sendangguwo,

Semarang, in December 2014, and authentication was done in the

Department of Pharmaceutical Biology, Faculty of Pharmacy, Uni-

versitas Gadjah Mada, Yogyakarta (Certificate Number BF/215/

Ident/Det/IV/2015). Separately, dried powder of Morinda citrifolia

leaves and fruits (1 kg) were extracted by maceration methods using

96% ethanol for 24 hours. The filtrate was mixed after 2 times of re-

maceration, and evaporated to obtain a thick extract. From this step,

we got 2 extracts: Morinda citrifolia leaves ethanolic extract

(MCLEE) and Morinda citrifolia fruit ethanolic extract (MCFEE).

Organoleptic test of the extract was conducted using the senses to

describe the shape, smell, color, and taste.11

Phytochemical Analysis

MCLEE and MCFEE analyses were performed using thin layer chro-

matography (TLC), with a stationary phase of silica gel 60 F254. A

mobile phase of ethyl acetate-n-butanol-formic acid-aquadest (5:5:2:1

v/v/v/v) was used for MCLEE. Detection of rutin content in MCLEE

was performed under UV wavelengths 254 nm and 366 nm compared

with standard rutin. Quantitative analysis of rutin was performed by

measuring spot intensity in the TLC scanner at a wavelength of 200 to

400 nm. MCFEE analysis was used a mobile phase of toluene-acetic

acid (4:0.5 v/v). Detection of scopoletin content in MCFEE was com-

pared with standard scopoletin and performed under UV wavelengths

254 nm and 366 nm. Scopoletin level in MCFEE was calculated

by measuring spot intensity in the TLC scanner at a wavelength

of 336 nm.

Total Phenolic Content Assay

Total phenolic content in MCLEE and MCFEE was determined by

Folin-Ciocalteau method.12 An aliquot (0.5 mL) of extract and stan-

dard solution of gallic acid was added in a 10 mL volumetric flask.

Five milliliters of Folin-Ciocalteau reagent and 4.0 mL of 1 M

Na2CO3 solution were added to the solution and shaken. After

35 minutes of incubation at room temperature, the absorbance against

prepared reagent blank solution was measured at 755 nm with an

UV-VIS spectrophotometer (Shimadzu 1240). Total phenolic content

of extract was expressed as grams of gallic acid equivalents (GAE)/g

of extract weight. All samples were analyzed in triplicates.

In Vivo Antihypertensive Activity Test

Rats were divided into 6 groups of 5 animals each, these are, normal,

negative control (dexamethasone induction without treatment), posi-

tive control (captopril 10 mg/kg body weight [BW]), MCLEE

500 mg/kg BW, MCFEE 500 mg/kg BW, and combination of MCLEE

and MCFEE 1:1 (MCLFEE) 500 mg/kg BW. Dexamethasone induc-

tion were performed for 14 consecutive days, and on day 7 of treat-

ment captopril and extract were given orally. The parameters of

blood pressure included systolic blood pressure (SBP), diastolic

blood pressure (DBP), mean arterial blood pressure (MABP), and

heart rate measured by Non-Invasive Blood Pressure of CODA on

days 0, 7, and 14. Rat body weight was also monitored. On day 14,

rat kidneys were dissected and taken for histopathological examina-

tion with hematoxylin-eosin staining. Thymus organs were weighed

as a marker for glucocorticoids (mg/100 g BW).

Statistical Analysis

Analysis of the results using one-way analysis of variance was car-

ried out to see the difference between treatment groups for each

parameter of blood pressure. Renal histopathology was analyzed

by descriptive analysis.

Figure 1. TLC profile of Morinda citrifolia leaves’ ethanolic extract. TLC method was performed using a stationary phase of silica gel 60 F254 and a
mobile phase of ethyl acetic-n-butanol-formic acid-water (5:5:2:1 v/v/v/v). (a) Morinda citrifolia leaves ethanolic extract, (b) standard rutin. Spot
detection: (A) under UV 254 nm, (B) under UV 366 nm.
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Results

The yield of ethanolic extract of Morinda citrifolia leaves and

fruit was 15.74% and 15.78%, respectively. Qualitative identi-

fication by TLC and spectral scanning patterns on MCLEE and

MCFEE showed phenolic compounds rutin as a marker on

MCLEE and scopoletin on MCFEE. The total phenolic content

of MCLEE and MCFEE was 1.789 + 0.116 and 0.051 +
1.677 mg gallic acid equivalent per g of extract, respectively.

Quantitative analysis of marker compounds in the extract was

performed using densitometry (Figures 1 and 2). Rutin level in

MCLEE was 0.92 + 0.19%, and scopoletin level in was

MCFEE 0.46 + 0.05%.

Dexamethasone-induced rats group showed a body weight

decrease in comparison to that of the normal group without

induction (Figure 3). Decrease in body weight is a metabolic

consequence of body weight inhibition growth rate.13 Thymus

weight of the normal group was greater than that of the

dexamethasone group (Table 1). This is possible due to thymo-

cyte apoptosis and thymus involution.14,15

Antihypertensive activity of groups with treatment of

extracts either alone or in combination showed a decrease in

SBP, DBP, and MABP (Table 2), significantly different in

comparison to that of the negative control group (P < .05). The

largest percentage in blood pressure decreases was shown in

MCLFEE, namely, 16.71 + 3.95 (SBP), 21.49 + 7.90 (DBP),

and 19.58 + 6.35 (MABP), which is approaching the percent-

age decrease in the positive control group given captopril

(Figure 4).

Nitric oxide deficiency and oxidative stress occur on

dexamethasone-induced hypertension.16 Oxidative stress

would trigger oxidative damage to the kidneys that cause

increased levels of malondialdehyde and F2-isoprostanes. ROS

effects on mesangial and endothelial cells caused changes on

the structure and function of glomerulus.17 Histopathology of

kidney rat with hematoxylin and eosin staining in the normal

group without treatment did not show any pathological change

(Figure 5a). Glomerulus and tubules were still in normal con-

dition. Hydropic degenerations of tubular epithelium, glomer-

ular capillary dilation (Figure 5b), necrosis of epithelial tubules

(Figure 5c), and interstitial nephritis (Figure 5d) were observed

in the rats induced by dexamethasone of 0.1 mg/kg BW without

extract treatment (negative control). It can be concluded that

subcutaneous induction of dexamethasone in rats can causes

histopathological changes in the kidneys.

In the group of MCLEE and MCLFEE, treatments for

1 week showed more organ damage than that of the MCFEE-

treated group. The negative control group without administra-

tion of the extract showed no significant change on animal

organs as well as the extract treatment group. However, the

control group with captopril administration exhibited kidney

improvement. This finding indicates that extract treatment for

Figure 2. TLC profile of Morinda citrifolia fruit ethanolic extract. TLC method was performed using a stationary phase of silica gel 60 F254 and a
mobile phase of toluene-acetic acid (4:0.5 v/v). (a) Morinda citrifolia fruit ethanolic extract, (B) standard scopoletin. Spot detection: (A) under UV
366 nm, (B) under UV 254 nm.
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Figure 3. Rat body weight after 14 consecutive days of dexametha-
sone induction. Data presented as mean + SEM (n ¼ 5).
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1 week was not been able to repair or inhibit damage caused by

dexamethasone induction.

Discussion

In the study, SBP, DBP, and MABP of dexamethasone-induced

animals were decreased after the treatment of MCLEE,

MCFEE, or its combination as well as positive control group.

Percentage of blood pressure decrease after treatment of

MCLFEE was higher than that of MCLEE and MCFEE, and

close to that of the positive control group. MCLFEE is a com-

bination of MCLEE and MCFEE (1:1). Each single extract

contains different metabolites that may indicate possible syner-

gistic effects of the combination of the extract. MCLEE con-

tains flavonoid rutin and MCFEE contains scopoletin as

indicated by the marker compound. An antihypertensive effect

of Morinda citrifolia might be due to rutin and scopoletin.18

Hypertension may develop as a result of increased ROS.

Oxidative stress may play a role in the pathophysiology of

hypertension by promoting NO deficiency and augmenting

arachidonic acid oxidation and formation of vasoconstrictive

prostaglandin F2a.19 Ripe fruit and leaf of Morinda citrifolia

are high sources of antioxidants.20 Extracts of this plant are

able to prevent cell damage from oxidative stress due to their

antioxidant activity. Phenolic compounds in plants have the

ability to capture free radicals and inhibit lipid peroxidation,

so it can prevent cell damage with reduction and electron

donor mechanism.21,22 Rutin treatment at dose of 1 g/kg

BW intraperitoneally could significantly reduce the level of

malonyldialdehyde and improve renal dysfunction by inhibit-

ing ROS through its antioxidant activity.23,24

Flavonoids are compounds that have an important role in

the cardiovascular system including blood pressure regula-

tion. Certain flavonoids such as rutin, quercetin, and luteolin

showed inhibition effect on the activity of ACE.25 Antihyper-

tensive activity of ripe Morinda citrifolia fruit juice was

stronger than that of green ones. This is due to the presence

of inhibitors of ACE contained in the ripe Morinda citrifolia

fruit juice.6 Reportedly, Morinda citrifolia fruit juice also

significantly increased the urine volume of animals.26 Flava-

nols from tea could inhibit the activity of ACE in the kidneys

of mice related to the regulation of the renin angiotensin

aldosterone system and increased production of NO.27,28

The polyphenols of Cocos nucifera directly activate NO and

stimulate muscarinic receptor via the cyclooxygenase

pathway.29

Scopoletin, a coumarin derivative, is one of the most impor-

tant phenolic compounds in Morinda citrifolia fruit. Scopoletin

has hypotension activity by vasodilatation mechanism through

its smooth muscle relaxant activity, acting as a nonspecific

spasmolytic agent, and might have an ACE inhibitory

effect.30,31 Free radical scavenging effect of scopoletin may

prevent inactivation of NO by free radicals.32 Reportedly, sco-

poletin also induced a dose-dependent decrease in inotropic

activity plus an appreciable decrease in chronotropic effects,

especially at higher dose levels.33

Table 1. Thymus Weight Ratio (mg/100 g BW) After 2 Weeks of Treatment.

No.

Thymus Weight (mg/100 g BW)

Normal Negative Control Positive Control MCLEE MCFEE MCLFEE

1 114.6 89.2 111.3 94.6 73.0 85.6
2 105.0 99,8 69.8 99.9 133.9 138.5
3 103.8 98.9 131.1 94.3 107.6 78.0
4 104.4 106.7 63.3 79,0 98.4 93.3
5 111.0 94.7 71.8 93,9 74.8 82.8
x + SD 107.78 + 4.8 97.85 + 6.5 89.46 + 29.9 92,37 + 7.9 97.56 + 25.2 95.63 + 24.6

Abbreviations: BW, body weight; MCLEE, Morinda citrifolia leaves ethanolic extract; MCFEE, Morinda citrifolia fruit ethanolic extract; MCLFEE, combination of
MCLEE and MCFEE (1:1).
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Figure 4. Rat blood pressure: (a) Systolic, (b) Diastolic, (c) Mean
arterial, and (d) Heart rate. Data presented as mean + SD (n ¼ 5).

Table 2. Rat Blood Pressure Decrease After 2 Weeks of Treatment.

Group

Blood Pressure Decrease (%)

SBP DBP MABP

Captopril 18.58 + 1.51 18.00 + 5.33 18.31 + 3.62
MCLFEE 16.71 + 3.95 21.49 + 7.90 19.58 + 6.35
MCLEE 13.73 + 3.48 12.99 + 3.05 13.32 + 3.12
MCFEE 11.39 + 3.07 10.57 + 4.24 10.90 + 3.59

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure;
MABP, mean arterial blood pressure; MCLEE, Morinda citrifolia leaves ethanolic
extract; MCFEE, Morinda citrifolia fruit ethanolic extract; MCLFEE, combination
of MCLEE and MCFEE (1:1).
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The development of herbal medicine in Indonesia led to the

phytopharmaca in which the efficacy is based on pharmacol-

ogy, toxicity tests on animals, and clinical trials on humans. A

successfully developed phytopharmaca for the treatment of

hypertension is Tensigard with one ingredient is Centella asia-

tica.34,35 Curcumin and its derivatives were also tested for

vasodilator activity in rat aorta. Sometimes, several medicinal

plants or its parts are combined to obtain a better antihyperten-

sive activity.36 In this study, combination of leaves and fruit of

Morinda citrifolia exhibited an improvement in its antihyper-

tensive effect compared to each single extract.

The present results enriched the information on biological

activities of medicinal plants originated from Southeast Asia

that are widely used by traditional medicine systems. In some

Asian countries, main sources of new drugs are mainly from

medicinal plants, and only a few are from the synthetic

drugs.37-40 The Southeast Asian countries have high biodiver-

sity in the world including medicinal plants. Some of them are

being investigated through intensive studies.41-44

Conclusion

MCLEE and MCFEE or its combinations succeeded in

decreasing SBP, DBP, and MABP of dexamethasone-induced

hypertensive rats. However, it is necessary to conduct further

research to determine the mechanism of action even though it

has been reported that Morinda citrifolia is able to reduce

hypertension through the activity of ACE inhibitor and antiox-

idant activity of phenolic compounds including scopoletin and

rutin that could capture free radicals.
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