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ABSTRACT

Background: Effective control of blood pressure in patients with hypertension
decreases cardiovascular mortality. However, many hypertensives are
unresponsive to standard antihypertensive treatment. Research has found anti-
hypertensive potential in the Ayurvedic drugs Brahmi (Bacopa monnieri) and
Shunthi (Zingiber officinale). Hence, a pilot study was conducted to evaluate the
efficacy and safety of Capsule Artyl (the oral formulation of Brahmi and Shunthi)
as a treatment option in hypertensive subjects.

Methods: There were 30 hypertensive subjects attending out-patient departments
of clinics in Maharashtra, India were enrolled in this four-week, open label, single
arm study. All subjects received capsule Artyl (500mg) twice a day orally daily.
The mean systolic (SBP) and diastolic blood pressure (DBP) on days 1 and 28 of
the study were compared along with the mean arterial pressure (MAP).

Results: The mean SBP was significantly lesser on day 28 (141.86£12.54mm
Hg) as compared to the mean SBP recorded on day 1 (155.48+£19.37mm Hg)
(p<0.001). The mean DBP on day 28 (89.66+6.8mm Hg) was lesser than that on
day 1 (90.34+7.44mm Hg) but this difference was not statistically significant
(p>0.05). There was a significant decrease in the mean value of MAP on day 28
(107.06£7.03mm Hg) as compared to that on day 1 (112.06+10.75mm Hg)
(p<0.01).

Conclusions: Capsule Artyl significantly decreased the BP in hypertensive
patients, without any adverse effects. Controlled trials are needed to confirm the
positive outcome of this promising herbal formulation in hypertensive patients.
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INTRODUCTION

Hypertension has become a crucial health issue to tackle
worldwide not only due to its increasing prevalence but
also because of the severe complications associated with
it. About 10-15% of the rural and 25% of the urban
population are estimated to be affected by hypertension in
India. Also, Government of India has estimated that by
2020, 159.46/1000 Indians will be suffering from
hypertension.*?  Moreover, multiple complications
associated with hypertension is a cause of high mortality
due to the disease. According to the World Health
Organization (WHO) data released in 2014, 26% of the
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deaths in India are due to cardiovascular disease. Another
striking data is that 29% of strokes, 21% of acute
myocardial infarction and 16% of ischemic heart disease
in India are all attributed to hypertension.®

The current management of hypertension involves lifestyle
modifications along with pharmacotherapy. The
pharmacological agents used for the treatment include
angiotensin  converting enzyme (ACE) inhibitors,
angiotensin receptor blockers (ARBs), calcium channel
blockers (CCBs), diuretics and alpha blockers. However,
these agents are not enough to control the blood pressure
of patients. It has been estimated that in more than two-
third hypertensive patients on treatment, the blood
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pressure cannot be controlled with a single
pharmacological agent and they require multiple drugs.* A
recent Indian study has revealed that the control rates of
blood pressure in hypertensive cases are as low as 1/10™ in
rural and 1/5™ in the urban population.® Other pitfalls of
the pharmacological agents for hypertension include the
plethora of adverse effects as well as the high costs
associated with their use. Hence, there is a strong need to
search safe and cost-effective options for the management
of hypertension in India.

Ayurveda, the Indian traditional discipline of medicine,
has been used by various physicians to treat multiple types
of disorders. However, many of the herbal extracts have
not been investigated thoroughly for their possible
beneficial effects in the treatment of hypertension. Two of
such herbal drugs are Brahmi (Bacopa monnieri) and
Shunthi (Zingiber officinale). In Ayurveda, Brahmi is
considered to be a powerful Medhya (brain tonic) and has
been widely studied for its nootropic effect. However, it
has also shown promise as an anti-stress as well as an anti-
oxidative agent.® There have been very few studies which
have tried to evaluate the effect of Brahmi as an anti-
hypertensive agent.”® Shunthi, the processed dry ginger is
a popular herb used extensively in the Indian subcontinent
as a food additive. The beneficial effect of Shunthi in
cardiovascular disease has been known for long.°
According to a systematic review published by the British
Medical Journal, many animal studies have established the
beneficial effect of Shunthi as a dietary supplement to
conventional anti-hypertensive drugs. However, the same
review has stated the need for more clinical studies to
assess the possible effect of Shunthi in hypertensive
patients.*0

Capsule Artyl is a polyherbal Ayurvedic oral formulation
which is made from the aqueous extracts of Brahmi
(Bacoside 30%) and Shunthi (Gingerol 2.5%).
Considering the beneficial anti-hypertensive effect of both
these extracts individually, this combination looks like a
promising agent that can help physicians, as well as the
patients, tackle the grave problem of uncontrolled
hypertension. Hence, we planned to conduct an open label
pilot study to assess the efficacy and the safety of this
promising herbal combination in patients suffering from
essential hypertension at various health care centers in
Maharashtra, India.

METHODS

This study was a four-week, open label, single arm,
multicentric, pilot study which was conducted to evaluate
the effect of capsule Artyl on blood pressure in
hypertensive patients.

There were 30 patients belonging to the age group of 30
years to 70 years having pre-diagnosed essential
hypertension with systolic blood pressure (SBP) between
140-170mm Hg were included in this study. These
subjects were attending the out-patient departments

(OPDs) at different Madhavbaug clinics located in various
cities of Maharashtra, India. The subjects enrolled in the
study had to be willing to follow the protocol strictly over
the four weeks of study period. Patients who were
suffering from cardiovascular co-morbidities (left
ventricular hypertrophy, heart block, congestive heart
failure or coronary artery disease) were excluded from the
study. Patients having deranged liver function tests or
renal function tests, pregnant women or women planning
pregnancy in the next 6 months were also excluded from
the study. If the subjects failed to adhere to the protocol or
decided to drop out of the study themselves or developed
some complication due to increase in SBP and diastolic
blood pressure (DBP) which would have required urgent
treatment, then they were to be withdrawn from the study.

The study was initiated in November 2017 and completed
in February 2018. The patients were prescribed capsule
Artyl 500mg, to be taken twice daily for a period of 28
days, along with the conventional treatment, if it was
ongoing for the patient. All the patients were motivated to
modify their lifestyle and dietary habits. The assessment of
SBP and DBP was done with the help of a
sphygmomanometer after enrolment of the subject in the
study, which was considered the baseline or day 1 reading.
The follow up reading of SBP and DBP was taken at day
7, day 14, day 21 and day 28. The weight, height, BMI and
the concomitant medication data was noted down on day 1
and again on day 28. The mean arterial pressure (MAP)
was also calculated for all the patients on day 1 and day 28
using the formula: 2/3“ DBP + 1/3™ SBP.

Data were analyzed using MS excel and Graphpad Instat
softwares. The data were represented as mean+SD. The
variables on day 1 and day 28 were compared to each other
using paired student’s t test. P value of less than 0.05 was
considered significant for all the variables.

Table 1: Constituents of capsule Artyl.

Composition of Cap. Artyl Percentage (%

Brahmi (Bacopa monnieri) 62.5

Shunthi (Zingiber officinale) 34

Excipient 3.5
RESULTS

A total of 90 hypertensive patients were screened for
participation in the study. Out of these 90 patients, 30 were
included in the study based on the selection criteria. 29 of
the 30 enrolled patients completed the full study period and
the data collected from these 29 patients were analyzed at
the end of the study (Figure 1). The demographic details
of the patients have been mentioned in Table 2.

Many of the patients (n=11) were found to have
hypertension for the first time on their visit to the
Madhavbaug Clinic OPDs. These 11 patients were started
on Capsule Artyl with the advice of lifestyle and dietary
modifications. The remaining 18 patients were on
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concomitant allopathic medications, the details of which
have been mentioned in Figure 2.

Patients assessed for digibilitv = 90

Number of patients excluded = 60

k J

Not meeting inclusion criteria= 42

Dedined to participate =18

¥
Patients included in study = 30

Number of drop outs before
» end of studv =1

‘F
Patients completed the study and
analvzed =29

Figure 1: Patient enrolment flow chart.

Table 2: Demographic details of patients enrolled in
the study (n=29).

Mean age of patients = 51.68+14.02 years

Mean weight of patients (Day 1) = 70.29+10.65
kilograms

Mean weight of patients (Day 28) = 70.12+10.80
kilograms

Mean BMI of patients (Day 1) = 27.08+3.21kg/m?
Mean BMI of patients (Day 28) = 26.53+3.02kg/m?

Table 3: Effect of artyl treatment on improvement of
Systolic Blood Pressure (SBP) from baseline to day 28.

Table 5: Effect of Artyl treatment on improvement of
Mean Arterial Pressure (MAP) from baseline to

day 28.

No. of . al %

patients Baseline Changes changes
All
Mean 29 112.06 107.06 5.00 4.46
Standard
deviation Bt e
P value P <0.01

No._of Baseline
patients 28
1. All
Mean 29 155.48 141.86 13.62 8.76
Standard 1061 1254
deviation
P value P <0.001

Table 4: Effect of artyl treatment on improvement of
Diastolic Blood Pressure (DBP) from baseline to

day 28.

No. of : Day %

patients EREEIE 28 CIEITEES changes
1. All
Mean 29 90.34 89.66 0.69 0.76
Standard
deviation Bl aitl)
P value P >0.05

27 4 ARA+ARB (8)

i Beta Blocker (8)
MCCB (7)

 Loop Diuretic (1)
u Anti-diabetics (4)

u Statins (4)

13 # No medicines (11)

3 24

ARA= Antagonist receptor blocker, ARB= Angiotensin
Receptor Blockers, CCB= Calcium Channel Blockers

Figure 2: Percentage of subjects using allopathy
medicines (n=29).

The mean SBP on day 28 was compared with that at
baseline using Paired t-test; P<0.05 considered significant
(Table 3). The efficacy parameters were analyzed at
baseline (day 1) and on the last day of the study (day 28).
It was found that the mean SBP was significantly lesser on
day 28 (141.86+12.54mm Hg) as compared to the mean
baseline SBP of the patients recorded on day 1
(155.48+19.37mm Hg) (p<0.001). The decrease in the
mean SBP was by a margin of 8.76% (Figure 3).

160.00
155.48
155.00
= N
2 150.00
T~ *
[=)]
S I
SE 14500 141.86
mE
]
2
2] 135.00
Baseline 4-week

SBP

Comparison of the mean values done by paired t-test.
*: p<0.05 considered a statistically significant difference

Figure 3: Comparison of mean Systolic Blood
Pressure (SBP) at baseline and at 4 weeks (n=29).
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The mean DBP on day 28 (89.66+£6.8mm Hg) was lesser
than that on day 1 (90.34+7.44mm Hg) but this difference
was not statistically significant (p>0.05). The decrease in
mean DBP was 0.76% (Figure 4).

90.50 90.34 89.66

89.50 _
p = 0.699
6897x +9

Rz=1

88.50
87.50
86.50

Baseline 4-week

DBP

H Seriesl 90.34 89.66

85.50

84.50
83.50

Comparison of the mean values done by paired t-test.

The mean values were not found to be statistically different from

each other (p>0.05)

DBP (mmHg)

82.50
81.50
80.50

Figure 4: Comparison of mean Diastolic Blood
Pressure at baseline and at 4 weeks (n=29).
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104.00
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MAP.
Comparison of the mean values done by paired t-test.
*: p<0.05 considered a statistically significant difference

MAP (mmHg)

Figure 5: Comparison of mean values of mean arterial
pressure at baseline and at 4 weeks (n=29).

There was a significant decrease in the mean value of MAP
on day 28 (107.06+7.03mm Hg) as compared to that on
day 1 (112.06+10.75mm Hg) (p<0.01). The difference in
the mean values of MAP was 4.46% (Figure 5). None of
the participants in the study developed any kind of adverse
event over the study period.

DISCUSSION

Hypertension is one of the most common and dangerous
non-communicable disease affecting the world population.
The complications associated with the disease is a grave
concern, especially because of the high rates of
uncontrolled BP in the patients with hypertension, despite
being on the standard pharmacological treatment. An
Indian study published in 2014 concluded that the control
rates of blood pressure in hypertensive cases on
medication are just about 10% in rural and 20% in the

urban population.® Current drugs used for hypertension are
not only associated with adverse effects but are also not
cost-effective.’* Hence, it is important to look to
alternative medicine for more efficacious, safe and cost-
effective options to treat hypertension. This search took us
to Ayurveda, the Indian discipline of traditional medicine.
Two herbal drugs, namely Brahmi (Bacopa monnieri) and
Shunthi (Zingiber officinale) have been studied by
researchers for their possible anti-hypertensive effect
individually. However, none of them has studied a
combination of these herbal medicines for the treatment of
hypertension. Capsule Artyl is a herbal drug made by
combining the extracts of Brahmi and Shunthi.
Considering the surrounding evidence and the need for
new medicines to control hypertension, we conducted this
study.

On analyzing the collected data from the 29 participating
hypertensive patients, we found that there was a
statistically significant decrease in the mean SBP and the
mean values of MAP on day 28 as compared to the
baseline reading. The mean DBP was also found to be
lower on day 28 as compared to the baseline reading,
however this difference was not statistically significant.
None of the patients on capsule Artyl showed any adverse
effect in the study, and thus the formulation can be
considered safe. These results were in sync with many of
the studies conducted using Brahmi and Shunthi
individually.

In a preclinical study conducted in Thailand, it was found
that Brahmi reduces the blood pressure significantly in
Wistar rats.” In a clinical study conducted in India, Brahmi
was found to decrease SBP, DBP and MAP significantly
at 4 weeks of treatment, similar to the findings in this
study.®

Shunthi, the processed dry ginger, has shown promising
results individually in various studies as an anti-
hypertensive agent. In a study conducted in China, daily
consumption of ginger was associated with decreased risk
of hypertension in adults (OR = 0.92, Cl: 0.87-0.99).2 A
clinical study conducted in hypertensive patients of Egypt
showed a statistically significant decrease in SBP and DBP
at the end of 4 weeks of taking ginger with the prescribed
medication.’® A systematic review on ginger published in
the British Medical Journal concluded that animal studies
have found ginger to have the potential to offer natural
anti-hypertensive effect when taken as a supplement to
conventional anti-hypertensive drugs.?

Preclinical studies have assessed the possible mechanism
of actions behind the antihypertensive effects of Brahmi
and Shunthi. The study conducted by Kamkaew et al.
found that the fall in blood pressure caused by Brahmi is
because of its vasodilatory effects on the resistance
arteries. The researchers also found that this vasodilation
is through the nitric oxide pathway. At high
concentrations, Brahmi was found to decrease the
contractions generated by the voltage gated calcium
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channels and reduce the action of calcium release from the
sarcoplasmic reticulum.” Brahmi has also shown anti-
stress as well as anti-oxidant property, which may also
play a role in its anti-hypertensive action. A pre-clinical
study in Nigeria found that Shunthi (ginger) showed ACE
inhibitory activity in vivo which could be the reason
behind its BP lowering action.* A study conducted by
Ghayur et al found that ginger exhibited a vasodilator
action through the blockage of the voltage gated calcium
channels, which may be another possible mechanism
behind its anti-hypertensive action.®

Our study had a few limitations. It was a one arm pilot
study which was done mainly as a proof of concept
research with low sample size and without a control arm.
Sphygmomanometer was used to assess the SBP and the
DBP, which is a subjective tool to measure BP in
comparison to ambulatory BP monitoring. The study
duration was just 28 days, due to which long term efficacy
and safety of capsule Artyl was not assessed.

CONCLUSION

Our preliminary study has found that capsule Artyl, which
is a herbal drug produced by combining Brahmi and
Shuntbhi, is successful in significantly decreasing the BP in
hypertensive patients, without any adverse -effects.
Considering that this was a pilot one-arm study, controlled
trials with larger sample size are needed to confirm the
positive outcome of this promising herbal drug in
hypertensive patients.
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