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Formula Jamu Antihipertensi and captopril are
equally effectivein patientswith hypertension

Atina Hussaana*, Hadi Sarosa**, Ulfah Dian Indrayani***, Chodidjah’,
Bagas Widiyanto*, and Danis Pertiwi*

ABSTRACT

BACKGROUND

Hypertension is the main cause of morbidity and mortality associated
with cardiovascular diseases. Many herbs/spices appear to have significant
effectsin favorably modulating high blood pressure. A jamu formulation
containing 6 plant extracts, Formula Jamu Antihipertensi (FJA), hasbeen
described previously. This research study aimed to evaluate the effect of
FJA as antihypertensive agent in mild to moderate hypertensive patients.

METHODS

This double-blind experimental study was conducted in 40 hypertensive
patients, who were randomized into two groups. The first group was
treated with oral administration of 2 g FJA and the second group 25 mg
captopril daily for 4 weeks. Systolic and diastolic blood pressure as well
asliver and kidney function were followed up every week. Independent-
t test and two-way ANOVA were used to analyze the datawith alevel of
significance of 0.05.

RESULTS

Theresultsshowed that after the treatment, FJA and captopril were capable
of significantly decreasing systolic and diastolic blood pressure (p <0.05).
The decrease in systolic blood pressure between the two groups was
identical (p>0.05), while the decrease in diastolic blood pressure was
greater in the FJA group than in the captopril group (p <0.05).

CONCLUSION

From this study it may be concluded that administration of FJA for 4
weeks is equally effective as captopril in reducing systolic and diastolic
blood pressure in patients with mild and moderate hypertension. Thus,
natural plants and herbs can be our source of drugs, with fewer side
effectsand better bioavailability for trestment of hypertensioninthefuture.
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INTRODUCTION

Efforts for the development and utilization
of medicinal plants or traditional medicationsto
treat various disorders, particularly degenerative
diseases, is continuoudly attracting attention from
the government, educational institutions,
investigators, businessmen, and the community.
The government, in this case the Ministry of
Health, has issued guidelines for the utilization
of herbal medications (jamu) at community
healthcare facilities, namely that they shall meet
the requirements of being safe, beneficial, and
standardized. In addition, by Minister of Health
Regulation (Permenkes) No. 003/Menkes/PER/
1/2010,® the government provided asolution for
the acceleration of jamu utilization in formal
healthcare services through saintifikasi jamu
(jamu “scientification”) programs, which are
healthcare-based clinical observationa studiesto
provide scientific evidence for the properties of
jamu. In spiteof this, theresultsfrom thosevaried
programs have not yet been capable of reaching
the expected goals, namely the acceptance and
useof traditional medicationsinformal healthcare
services. Several factorsare acting as constraints,
such asthelack of scientific evidencein support
of the efficacy and safety of the use of traditional
medications.

The use of herbal medicine as a treatment
modality hassignificantly increased over thelast
decade.® This is due to several factors, the
principal of which is that herbal medicine is a
cheaper aternative with fewer undesired side
effects.® However, the increased desire to use
herbal treatment isnot areflection of the economic
status of anindividual from acertain region or a
country. Indeed, 70% of the population in
devel oped nations have resorted to complementary
and alternative medicine (CAM) for treatment
purposes, and herbal medicine forms a large
proportion of its application.” As one of the
effortsto overcome abovementioned constraints,
apreliminary study was conducted to develop the
formula jamu antihipertensi (FJA)
[antihypertension herbal formulation] consisting
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of 6 medicinal plant extracts. The FJA comprises
three blood pressure reducing components, i.e. the
leaves of ApiumgraveolensL leaves(celery),59
Orthosiphon aristatus (Java tea, cat’s whiskers,
kumis kucing) ” and Centella asiatica (Asiatic
pennywort),®9 and three components for
improving physical fitness, i.e. the leaves of
Phyllanthus niruri L. (meniran) @9 and the
rhizomes of temu lawak (Curcuma xanthorrhiza
Roxb.) and turmeric (Curcuma domestica Val.).
These six herbal components have been
recommended by the National Commission for
Scientification of Jamu (Komisi Nasional
Saintifikasi Jamu). The herbal formulation
using these six simpliciahave been scientifically
tested as to their clinical antihypertensive
benefits.*? One study on hypertensive patients
receiving antihypertension jamu, was capabl e of
reducing systolic and diastolic blood pressure by
12.67% and 2.33%, respectively, after 7 days of
use.®®

From the results indicating the potential of
FJA composed of the above six plant extracts, it
was deemed necessary to conduct afurther clinical
study to determine the efficacy of FJA against
patientswith mild to moderate hypertension.

METHODS

Design of thestudy

This experimental study was designed as a
double blind, randomized controlled trial. Oral
FJA treatment was administered to patients with
mild to moderate hypertension for one month, and
compared with captopril. This study was carried
out at the Faculty of Medicine, Sultan Agung
Islamic University, Semarang, and the Sultan
Agung Hospital, Semarang, from 2014 to 2015.

Sudy sample

Patientswith mild to moderate hypertension
were recruited from the environs of East
Semarang. Theminmal samplesizewascal cul ated
with thefollowing formula:

2[(2(1 + Zﬁ)SD} _ 2[(1.96+1.96)11.1} g7

X, - X, 10
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In this study, the sample size was taken as
40 persons meeting these inclusion criteria:
diagnosed with mild to moderate hypertension
(systolic blood pressure = 140-180 mmHg,
diastolic blood pressure = 90-109 mmHg), not
consuming other drugs or herbals for study and
clinical observation, and not suffering from other
diseases. Exclusion criteria: having dydlipidemia
and /or metabolic disorders.

I nterventions

The Formula Jamu Antihipertensi (FJA)
used in thisstudy was madein capsuleform. The
FJA capsules consisted of extracts of Apium
graveolens L, Orthosiphon aristatus, Centella
asiatica, Phyllanthus niruri L., Curcuma
xanthorrhiza Roxb. (temu lawak) and Curcuma
domestica Val.(kunyit) rhizomes. The extracts
used were standardized extracts of each of the
plants, obtained from PT Industri Jamu
Borobudur, Semarang. The standard hypertensive
drug used as control was captopril 25 mgin tablet
form, which were then madeinto capsules.

Administration of treatments

Patients were block-randomized into two
groups, i.e. one group receiving adose of 2g FJA
and the second group receiving 25 mg captopril
daily. The treatment was administered daily in
divided dosesfor 1 month. To ensure blinding of
the treatment, the shape, color, size, and odor of
the FJA and captopril capsules were made
identical and placed in identical packaging
containerswith identical labeling. The treatment
codes were applied to the packaging containers
at alocation not easily seen by the patients. The
coding of the packaging containers, safekeeping
of the code, and the random allocations were
carried out by aninvestigator who did not examine
the patients.

Blood pressure measurements

Blood pressure measurements in this study
were performed before treatment and at the end
of each week, wusing a mercury
sphygmomanometer. The blood pressure of each
patient was measured by three physicians, from
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whose results the mean blood pressure was
calculated.

M easur ement of serum SGPT, SGOT, ureaand
creatinine concentrations

To ensure blinding, the hepatic and renal
function tests were done at the Sarana Medika
clinical laboratory, Semarang. The urea
concentration was determined using 2 ul serum
kwith the addition of 200 ul BUN reagent (Urea-
Kit S 180) and incubated for 15 minutes.
Absorbance was read at a wave length of 340
nm. The normal ureaconcentration wastaken as
7-21 mg/dL.

The creatinine concentration was
determined using 17 ul serum with the addition
of 150 ul creatinine reagent (Creatinine
liquicolor, Human) and incubated for 3 minutes.
Absorbance was read at a wave length of 500
nm. The normal creatinine concentration was
taken as 0.5-1.3 mg/dL. The serum glutamic
pyruvic transaminase (SGPT) concentration was
determined using 20 ul serum with the addition
of 200 ul SGPT reagent (ALAT (GPT) FS,
DiaSys Diagnostic Systems, Germany) and
incubated for 10 minutes. Absorbance was read
at awave length of 340 nm. The normal SGPT
concentration wastaken as<31 U/L. The serum
glutamic oxaloacetic transaminase (SGOT)
concentration was determined using 20 il serum
with the addition of 200 ul SGOT reagent (ASAT
(GOT) FS, DiaSys Diagnostic Systems,
Germany) and incubated for 10 minutes.
Absorbance was read at a wave length of 340
nm. The normal SGPT concentration was taken
as <32 U/L.

Ethical clearance

This study was conducted after obtaining
ethical clearance from the Ethics Committee,
Faculty of Medicine, Sultan Agung Islamic
University.

Satistical analysis

The independent t-test was used to draw
conclusions as to mean differences in blood
pressure between both treatment groups at
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baseline and at the end of the treatment. A two-
way ANOVA was used to compare the mean
differences of blood pressure between the
treatment groups and duration of intervention.
Thesignificance level wasfixed at 5% level.

RESULTS

Forty patients with mild to moderate
hypertension wereinvolved in thisstudy. During
afollow-up period of 4 weeks, therewere 6 drop-
outs for various reasons, such as typhoid fever
necessitating ingestion of 5 medications,
psychological reasons, and hon-compliance in
taking the treatment capsules. The flow of
participants from recruitment until analysis is
shown in Figure 1.

Of the 34 patients with mild to moderate
hypertension participating in this study up to its
completion, their characteristics in the two
treatment groupsaresummarizedin Teble 1. Table
1 showsthat among the patientswho participated
in this study, the groups receiving the FJA and
captopril interventionswere dominated by female
patients aged 50 years or above. There were no
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significant differences between the patientsin the
FJA group and the captopril group. Thisindicates
that the randomization was successful in
distributing the other variables between the two
treatment groups, apart from the treatment
variables.

The results of systolic and diastolic blood
pressure measurements of the participating
patients with mild baseline hypertension during
the first three weeks of follow-up and at the
completion of the treatment in the fourth week,
are illustrated in Figure 2. Mean systolic and
diastolic blood pressure of the participants at the
start of the study (baseline) did not differ between
the FJA and captopril treatment groups. Both
interventions equally reduced the systolic and
diastolic blood pressure. After receiving the
interventionsfor 4 weeks, both treatment groups
showed significant differences in systolic and
diastolic blood pressure (p<0.05) (Figure 2).

Thetwo-way ANOVA resultsindicated that
there was no significant interaction between
treatment groups and duration of treatment for
systolic blood pressure (p=0.066). However,
there was a significant interaction between

Evaluation of patient suitability
[n=93)

Excluded patients (n=3%)

L 4

b4

- Mot meeting inclusion

Fandonization of interventions
(n=40)

'

Allocationto FJA mtervention
(=207

.

Allocation to captopril intervention
(=20

Four weeks of follow-up

b4

Non-compliant (n=37; 1l
n=1)

v

Analyzed (n=16)
MMizsing (n=0)

h

Non-compliant
(n=2}

Analyzed (n=138)
Missing (n=0)

Figure 1. Flow of participants in Formula Jamu Antihipertens clinical trial
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Table 1. Distribution of the characteristics of several variables, by treatment group at base-line

Characterisit

FJA (m=16) Captop ril (n=18) P
&ge (years) 533812 51.3x53 0444
<30 B (37.5%) 527 8%
7 ender
Female 12(75.0%) 17 (94, 4%) 0318
Awaolic BP (mmH g
140 =159 mmHg Q56.2%) & (44.4% 0854
=la0mmHg T (43.8%) 10 755.6%)
Diastalic BP
9099 mmHg D56.2%) 15 (83.3%) 0.154
*>100mmHg T [43.8%) I(16T%)
Urea (mgidl) 210=+50 1a0+£51 0064
Creatirine (m gfdl) 1.0+01 1.1+02 0.104
SBGFT (UL 181100 120+£7.1 0213
SGOT (L) 170+35.0 129057 0773

FJA = formulajamuAntihipertensi; Normal urea=7-21 mg/dL;

Normal creatinine= 0.5-1.3mg/dL ; Normal serum glutamic

pyruvic transaminase (SGPT) <41 U/L; Normal serum glutamic oxaloacetic transaminase (SGOT) <32 U/L

treatment groups and duration of treatment for
diastolic blood pressure (p=0.015). The
significant difference was between 1 week versus
2 weeks of treatment (p=0.006) and between 1
week versus 3 weeks of treatment (p=0.000)
(Table 2).

There was no difference in mean serum
SGOT, SGPT, ureaand creatinine concentrations
at baseline. The measurements were repeated at

the end of treatment inthefourth week. Theseare
presented in Table 3, showing that at the end of
treatment, the urea, creatinine and SGPT levels
did not differ significantly between the FJA and
captopril groups. On the other hand, the final
SGOT concentration in the FJA group was
significantly higher than in the captopril group,
although theincreased SGOT concentration was
still within the normal range (Table 3).

170

160

150 ~
EE 140
o \‘?‘f—‘:::z.,
E 120 —4—=TFJA- Svstolic
;% 110 —B-FTA- Diastolic
; 100 —:h—[,‘aptnpri'.-
é g :\ +E;Ett%ﬁ:
- . Diastolic

20 \':‘_‘::;-%

70

60 . . . . 1

baseline 1 week 2 weeks 3 weeks 4 weeks

Figure 2. Mean systolic and diastolic blood pressure of patients with mild baseline hypertension, during
follow-up and at the completion of the Formula Jamu Antihipertensi (FJA) treatment for 4 weeks
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Table 2. Comparison of mean systolic and diastolic blood pressures
after 1, 2, 3 and 4 weeks of treatment, by treatment group

Treatment
FJAl Cl FJAaz2 c2 FJA3 C3 FJa4 C4 P
m=16) (m=18) (=16) (F18) (n=16) (n=18) (n=16) (n=18)
SBEP mmHg 1529+ 1460+ 1323+ 1396+ 1335+ 13539+ 1467+ 1348+ 0066
12.0 154 12.5 175 16.2 152 199 138
DEP mmHg A3a+ EE 1+ BlE+L M0+ Bld+ Blet BEL B4+ 0015
11.9 7.1 39 ) 49 5.6 149 21

SBP= systolic blood pressure; DBP= diastolic blood pressure; FJA1= Formula Jamu Antihipertens after 1 week of treat-
ment; C1= captopril after 1 week of treatment; FJA2= Formula Jamu Antihipertensi after 2 weeks of treatment; C2=
captopril after 2 weeks of treatment; FJA3= Formula Jamu Antihipertensi after 3 weeks of treatment; C3= captopril after
3 weeks of treatment; FJA4=Formula Jamu Antihipertensi after 4 weeks of treatment; C4= captopril after 4 weeks of

treatment

DISCUSSION

Theresultsof thisstudy constitute evidence
that FJA has an antihypertensive effect
comparable with that of captopril. FJA could
reduce the systolic blood pressure to an equal
extent as did captopril and could even more
effectively reduce the diastolic blood pressure
than captopril. These results are in accord with
those of the Saintifikasi Jamu Antihipertensi
(SJA) study using the same 6 plant simpliciaas
FJA. These“scientification” resultsalso proved
that SJA can more effectively reduce the blood
pressure as compared with captopril, although
the differenceisnot significant.*®

The combination used in FJA comprises
herbal extracts acting on the target organs and
herbal s capabl e of improving fitness. The herbals
affecting the cardiovascular system in this
formulation are Apium graveolens L,
Orthosiphon aristatus, and Centella asiatica.
Other herbalsin the formulation are Phyllanthus
niruri L, Curcuma xanthorrhiza Roxb and

Curcuma domestica Val, which are expected to
improve fitness, thus indirectly affecting the
blood pressure.

Theeffectsof FJA arethe synergistic effects
of Apium graveolens L, Orthosiphon aristatus,
and Centella asiatica. Apium graveolens L has
been demonstrated to have hypotensive, negative
inotropic and chronotropic effects through
stimulation of muscarinic receptors.*¥ The
apigenin contained in Apium graveolens L has
vasodilator and diuretic effects by decreasing the
sodium stores of the body, thus reducing blood
volume and cardiac output.®® Orthosiphon
aristatusis capable of inhibiting the activity of
angiotensin converting enzyme (ACE).(® O.
aristatus also contains potassium which can
increase renal flow and sodium excretion, so that
the blood pressure decreases.*” The hypotensive
effect of Centella asiatica is the result of its
triterpenoid content, which affects the renin-
angiotensin-aldosterone system (RAAS) and
inhibitsA CE and vasoconstriction. ®® Theactive
principles of the herbals Apium graveolens L,

Table 3. Mean urea, creatinine, SGPT and SGOT concentrations after 4 weeks of treatment,

by treatment group
FJA (n=16) Cap topril (n=254) P
Urea (mg/dl) 17.0£ 20 15023 0.084
Creatirine (m gfdL) 1.1+01 10+0.1 0.242
SGPT (UML) 201+111 120+£70 0.632
BEOT (UL 23.0£70 17045 0.017

Normal urea = 7-21 mg/dL; Normal creatinine= 0.5-1.3 mg/dL; Normal serum glutamic pyruvic transaminase (SGPT) <
41 U/L; Normal serum glutamic oxaloacetic transaminase SGOT) < 32 U/L
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Orthosiphon aristatus, and Centella asiatica
that are responsible for inhibiting ACE activity
arethe flavonoids.9

As awhole, the plant extracts in FJA act
synergistically in reducing blood pressure
through a combination of vascular smooth
muscle relaxation and muscarinic receptor
stimulation, which mediate the endothelial
release of relaxing factors, inhibition of influx
and utilization of extracellular calcium ions by
vascular smooth muscle, and attenuation of the
force and degree of myocardial contractions, and
through adiuretic effect.

The three other extracts contained in FJA,
i.e. Phyllanthusniruri L, Curcuma xanthorrhiza
Roxb and Curcuma domestica Val. are potential
anal getic anti-inflammatory immunomodul ators
(AAI). The effect of Curcuma xanthorrhiza
Roxb is to confer physical fitness, accelerate
metabolism and improve liver function, Curcuma
domestica stimulates digestion, while
Phyllanthus niruri L improves the body
defenses.®

The results of this study also showed that
FJA did not disturb hepatic and renal functions.
This may be because the active principles of
Curcuma domestica Val. and Curcuma
xanthorrhiza Roxb are curcuminoids that are
active antioxidant, anti-inflammatory and
hepatoprotective compounds.?V Similarly the
active quercetin flavonoid content of Phyllanthus
niruri L has antioxidant and hepato-protective
effects.?229

A large percentage of hypertensive patients
are certainly treatable by appropriate adaptation
of life-style changes, such as a shift from a
sedentary (couch potato) setting to amore active,
exercise-orientated healthy lifestyle. In addition
to the above, ingestion/consumption of
functionally bioactive nutrients, such as the
aforementioned phenolic-rich and other
botani cal-derived pharmacol ogical agents, would
be beneficial to normal health.?® Therefore, such
judicious modificationswill not only ameliorate
hypertension, but simultaneously diminish the
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onset of atherothrombogenic diseases (coronary
arterial disease, peripheral arterial, and
cerebrovascular diseases). Moreover, the burden
on scarce national health budgets will decrease.

Thisstudy found noincreasein body fitness
or health status of the patientstreated with FJA.
On average, during the course of this study, the
patients registered no complaintsin relation to
adverse or other uncomfortable effects of the
administered treatment. The results of this study
may add to the body of evidence regarding the
actionsand safety of FJA, so that thispreparation
may be administered to patients with mild to
moderate hypertension. However, this study
suffered from many limitations including the
short duration of treatment and the sample
participants wererelatively small.

CONCLUSIONS

From this study it may be concluded that
administration of FJA for 4 weeks is equally
effective as captopril in reducing systolic and
diastolic blood pressurein patientswith mild and
moderate hypertension. Thus, natural plantsand
herbs can be our source of drugs, with fewer
side effects and better bioavailability for
treatment of hypertension in the future.
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