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Introduction

In 2017-2018 1 in 3 Australians aged 18 years and over were estimated to have 
hypertension. Hypertension equated to 5.8% of Australia’s total disease burden in 
2015 (AIHW, 2019). Fine particulate matter (PM2.5) air pollution is associated with 
increased risk for cardiovascular (CV) diseases due to the release of pro-oxidative 
and inflammatory vasoconstriction mediators (Giorgini et. Al, 2016 Zhang, 2014, Du 
et al. 2016). Systemic hypertension is multifactorial condition that is the result of 
consistent high blood pressure (BP) readings of systolic >140mmHg and diastolic 
>90mmHg (See appendix 1.1) (Carretero & Oparil, 2000, Nascimento et al, 2017). A 
diagnosis of hypertension is a significant risk factor for developing coronary heart 
disease, heart failure stroke and other degenerative health complaints contributing
to premature death in 1 in 4 men and 1 in 5 women worldwide (“Hypertension”, 2021). 

Mild hypertension may be improved with environmental, nutritional, diet and lifestyle 
improvements. Phytotherapeutic and nutritional medicine is well evidenced to 
aid in lowering mild hypertension and can provide adjunct therapeutic support 
to conventional treatment. This literature review will discuss nutritional and 
phytotherapeutic support such as Panax notoginseng (PNG) and taurine in the 
therapeutic management of mild hypertension.

Abbrieviations:

(ACE) Angiotensin-
converting enzyme 
(ARBs) Angiotensin receptor 
blockers 
(BP) Blood Pressure
(CCBs) Calcium channel 
blockers 
(CV) Cardiovascular
(DBP) Diastolic blood 
pressure
(HT) Hypertension
( NO) Nitric oxide 
(PNS) Panax notoginseng
(ROS) Reactive oxygen 
species
(SBP)- Systolic blood 
pressure

HYPERTENSION PATHOPHYSIOLOGY

A range of environmental, genetic, lifestyle and epigenetic 
factors contribute to mild hypertension (Kuneš & Zicha, 2009). 
Individually and in combination with air pollution, these 
factors contribute to inflammation, endothelial dysfunction 
and insulin resistance, creating surges in peripheral 
resistance and blood volume (Craft, Gordon & Tiziani, 2011). 
Sympathetic nervous system stimulation causes an increase 
in heart rate as well   as systemic vasoconstriction. Long 
term vasoconstriction leads to vascular remodelling and 
narrowing of vessels causing vasospasm of the arteries. 
In addition, the renin-angiotensin-aldosterone system 
regulates the release of natriuretic hormones that further 
promote the retention of sodium, leading to increased blood 
volume and consequently high blood pressure (Craft, Gordon 
& Tiziani, 2011). Further inflammation in the endothelial walls of 
vessels release inflammatory cytokines, causing a decrease 
in vasodilators such as nitric oxide (NO) and increasing 
endothelin, a vasoconstricting molecule. Furthermore, insulin 
resistance is associated with decreased endothelial release 
of NO as well as over activity of the renin- angiotensin-
aldosterone system (Craft, Gordon & Tiziani, 2011).

AETIOLOGY

Mild hypertension is a major contributing factor to heart 
disease and death globally. According to the World Health 
Organisation, an estimated 1.13 billion people worldwide have 
hypertension. Genetic variants are thought to be a chief key 
player in its development alongside internal environmental 
factors such as obesity, insulin resistance, sedentary lifestyle, 
stress, low mineral intake (such as potassium, magnesium 
and calcium), high sodium consumption and high alcohol 
intake (Carretero & Oparil, 2000). External environmental 
factors are also noted such as fine particulate matter 
(PM2.5) air pollution (Giorgini et. Al, 2016 Zhang, 2014, Du 
et al. 2016). particulate matter air pollution is emitted 
when burning fuel in cars, pollution can come from cars, 
combustion of wood in wood heaters or during bushfires for 
example. Once inhaled, these particles can influence heart, 
lung, and haematological health.

MEDICAL TREATMENT

The objective of hypertension treatment is to reduce 
elevated blood pressure readings to <140/90 mm Hg and 
≤130/80 mm Hg in those with comorbidities such as diabetes 
or renal disease (Chobanian et al, 2003, Howes, 2012). The 
most effective early intervention is lifestyle modifications; 

however, if there is no change in behaviour, pharmacology 
drug therapy is needed. First line medications include 
angiotensin- converting enzyme (ACE) inhibitors or 
angiotensin receptor blockers (ARBs), diuretics, beta blockers, 
calcium channel blockers (CCBs) to reduce overall blood 
pressure (Nguyen, Dominguez, Nguyen, & Gullapalli, 2010). 
More than one-third of hypertensive patients require greater 
attention to compliance, combination therapy and more 
intensive lifestyle interventions (Leenen et al., 2008).

THERAPEUTIC INTERVENTION

Panax notoginseng 
Panax notoginseng is a traditional Chinese medicine 
with a long history as a therapeutic known for its anti-
hypertensive, cardioprotective and antioxidant effects 
(Peng, 2018). Traditionally, it is indicated for promoting blood 
circulation, inhibiting platelet aggregation and removing 
blood stasis (Loh et al., 2018). Ancient texts describe it as “a 
herb belonging to the blood phase of the yang ming and 
jue yin meridians, treating all diseases of the blood” (Li, 1596). 
The chemical characteristics differ in each part of the PNG 
plant including the root, rhizome, seed, stem, leaf and flower, 
therefore, having various pharmacological medicinal 
indications (Zhao, Han, Li, Zhang, & Luo, 2017). Studies cite 
that the main active constituents are made up of five types 
of ginsenosides, contributing to 90% of saponins (Loh et al., 
2018) a class of bioorganic compounds found in abundance 
in the plant kingdom. Ginsenosides have previously been 
demonstrated to modulate vascular tone via increasing NO 
and exerting vasodilatory effects. It also has the potential 
to act as a calcium channel blocker (Loh et al., 2018). Other 
studies relative to hypertension and cardiovascular effects 
cite PNG to reduce expression of negative cytokines inside 
the aortic vascular smooth muscle cells, in turn diminishing 
hypertension induced injury (Lei, Tao, & Wang, 2012). Recent 
research highlights its pulmonary protective functions on 
particulate matter-induced inflammatory responses (Lee, 
2019). Thus, PNG demonstrates promising potential to reduce 
HT as well as mitigate the negative impact of the CVD. 

Taurine 
Taurine is an endogenous sulphur- containing amino acid 
which is known to possess antioxidant, anti-apoptotic 
and calcium homeostasis modulation effects, providing 
cardiovascular health benefit (Qaradakhi, 2020). Taurine is 
synthesised inside the body via hepatic biosynthesis from 
the amino acid cysteine and methionine and can also 
be acquired via ingestion of rich dietary sources such as 
seafood (Guizoni, Vettorazzi, Carneiro & Davel, 2020). Taurine 
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concentration in the cardiac muscle is approximately 
100 times higher, reading 20mM, compared to plasma 
concentrations. In addition, taurine deficiency has been 
found in animals with dilated cardiomyopathy leading to 
heart failure (Ito, Schaffer, & Azuma, 2014). In humans, taurine 
deficiency has been associated with hypertension and 
its subsequent supplementation exerts anti-hypertensive 
effects (Waldron, Patterson, Tallent, & Jeffries, 2018).

Methodology 
A search was carried out from January 2000 to March 2021 
on medical literature databases including Cochrane and 
PubMed which includes literature from MEDLINE and life 
science journals. The combination of keywords included 
(Hypertension[Title/Abstract]) AND (panax notoginseng[Title/
Abstract]) OR tienchi ginseng in Title Abstract as well as 
Keyword Hypertension in Title Abstract Keyword AND taurine 
in Title Abstract Keyword OR 2-Aminoethanesulfonic acid 
Tauric acid in Title Abstract Keyword. The search was limited 
to clinical trials, randomised control trials, then expanded to 
systemic reviews and meta-analysis. The search was initially 
limited to human studies published in English and then 
animal and invitro studies were considered.

LITERATURE REVIEW

Panax notoginseng 
Most clinical trials of PNS are based on experimental studies 
and conducted on animal and rat subjects; however, 
considering this, there is strong evidence the pharmacology 
of PNS has the potential to reduce hypertension through its 
active constituents (Yang, Xiong, Wang & Wang, 2014).

A study on the active constituents of notoginsengnosides 
in PNG, resolved a decrease reactive oxygen species (ROS) 
levels within platelets, leading to a decrease in hypertensive 
effects (Lau et al, 2009, Zhang, 2014). This in vivo rat study 
compared the effects of raw and steamed PNG to Panax 
ginseng and Panax quinquefolium on platelet aggregation 
and plasma coagulation. The results which were measured 
by bleeding time, revealed PNG to have the highest anti-
platelet and anti-coagulant effects compared to the other 
herbs. The same study found steamed PNG to have a more 
potent anti-platelet and anticoagulant effect compared 
to the raw extract (Lau, Toh, Chua, Pang, Woo, & Koh, 2009). 
This study shows promising effects of PNG in comparison to 
other herbal therapeutics; however, a weakness of the study 
is the preliminary results on rats and further clinical trials on 

human subjects are needed to determine if these results can 
be translated.

To further review the potential therapeutic effect of PNG, via 
active ginsenosides, a study looked at their role in the down 
regulation of vascular smooth muscle cell proliferation 
via NO. In vitro studies were conducted to investigate the 
effects via multiple pathways. A study conducted on mice, 
who were fed a high cholesterol and high fat diet whilst 
administered 60mg/kg of total panax notoginsenosides, for 
the duration of 12 weeks showed a reduction in serum levels 
of lipid and oxidised low-density lipoprotein in the PNG group 
as well as regulation of vascular cell differentiation antigen 
(Liu, Wang, Zhang, Jiang, & Liu, 2009). Comparably, a rabbit 
study administered a higher dose of 120mg/kg of PNG 
intraperitoneally for 8 weeks.

Similar results showed a statistically significant decrease 
in serum total cholesterol, triglycerides and low-density 
lipoprotein cholesterol, interleukin-6 and C-reactive 
protein as well as an increase in high density lipoprotein 
at the 2-week mark. This study concluded PNG treatment 
attenuates atherogenesis and initiates an anti- inflammatory 
action via the blood lipid profile, reducing hypertension 
potential (Liu, Zhang, Jia, & Li, 2010). Further studies focusing 
on PNG and NO production were conduction on mice. Kwan 
& Kwan, (2000), found the gensenosides from PNS enhanced 
NO production, leading to vascular relaxation. In addition 
to the NO production, the same study also concluded PNG 
inhibited the influx of Ca2+ within the endothelial channels 
(Kwan, & Kwan, 2000). The decrease in Ca2+ within the 
endothelium, inhibits platelet aggregation that leads to 
hypertensive states. To enhance the efficacy of this study, 
a similar conclusion was made by Guan et al, (2006), who 
found the active constituent ginsenoside-Rd inhibits Ca2+ 
entry through receptor-operated and store operated Ca2+ 
channels in vascular smooth muscle.

Interestingly, this study also found there was no impact on 
voltage dependent inward Ca2+ current (Kwan, & Kwan, 
2000). Therefore, the ability of the ginsenosides to affect the 
vascular smooth muscle channels, clearly demonstrate the 
therapeutic potential of PNG in hypertensive individuals.

The presented studies have certain limitations, however, 
there still stands a substantial amount of in vivo and 
animal study evidence, showing the vast and numerous 
therapeutic benefits of PNG. Many animal and rat studies 

hold the majority of research therefore, more human studies 
with large cohorts are needed to accurately evaluate the 
medicinal potential of this remarkable herb in the treatment 
of hypertension (Zhao, Han, Li, Zhang, & Luo, 2017).

Taurine 
Recent research identifies taurine’s involvement with the 
PM2.5-induced cardiac dysfunction by way of reduced 
taurine concentration in the heart after PM2.5 exposure (Qi, 
2021). This may be attributed to elevations in p53 expression, 
ROS and inflammatory cytokines. The role of taurine in the 
reduction of hypertension pathogenesis can be attributed 
to the presence of the taurine transporter (TauT) which acts 
as a vaso-relaxant in vascular smooth muscles (Waldron, 
Patterson, Tallent, & Jeffries, 2018). Studies have also confirmed 
the ability for taurine to suppress angiotensin II, resulting in 
hypotensive actions (Inam-u-llah et al., 2018). Much like PNG, 
taurine studies are more comprehensively understood in the 
animal and in vitro models; however, selected small human 
studies are present with strong evidence to support its 
hypotensive actions.

A recent randomised, double blind, placebo-controlled 
human study assigned 120 prehypertensive individuals 
administered taurine supplementation (1.6 g per day) or a 
placebo for 12 weeks (Sun et al, 2016). The results showed 
a statistically significant reduction in both systolic and 
diastolic blood pressure levels in the taurine group as well 
as improved endothelium-dependant and endothelium-
independent vasodilation and increased plasma hydrogen 
sulfide (H2S) and taurine concentrations. Due to the positive 
results, the same study went on to perform in vivo and in 
vitro experiments which established the mechanism behind 
taurine (Sun et al, 2016). Administration of taurine upregulated 
the expression of hydrogen sulphide-synthesising enzymes 
and reduced agonist-induced vascular reactivity through 
the inhibition of transient receptor potential channel 
calcium influx within the arteries. Thus, demonstrating 
anti- hypertensive effects (Sun et al, 2016). Another human 
study in males with type 1 diabetes prescribed two weeks of 
taurine supplementation. After two weeks, abnormalities in 
arterial stiffness and brachial artery reactivity significantly 
improved (Moloney et al, 2010). Limitations of the study 
were failure to record blood pressure, failure to mention 
dosages of taurine supplementations and the study only 
reviewed pathophysiological outcomes, which may not be 
comparable to clinical outcomes. However, a similar study 
of taurine supplementation for a two-week duration at 1.5g/
day demonstrated a reduction in the impairment of flow 
mediated dilation in early-age cigarette smokers.

Human umbilical vein endothelial cells were measured pre 
and post supplementation and the taurine group showed 
a return to control levels of NO and endothelin-1, suggesting 
the role of taurine in the upregulation of endothelial NO 
synthase expression and thus reducing hypertension 
potential (Fennessy, Moneley, Wang, Kelly, & Bouchier-
Hayes, 2003). Further studies on the improvement in NO 
production were performed on rats given taurine enriched 
drinking water. The taurine subgroup showed an increase 
in ROS as well as restoration of vascular redox homeostasis 
and improved NO bioavailability, resulting in a subsequent 
decrease in blood pressure (Maia et al., 2014). Furthermore, it 
is noteworthy that taurine administration may be associated 
with minimal adverse events among human trials (Waldron, 
Patterson, Tallent, & Jeffries, 2018), providing a beneficial 
treatment and prevention of mild hypertension.

CONCLUSION

The current evidence for the use of Panax notoginseng and 
Taurine in the prevention, treatment and ongoing remission 
rates for hypertension are promising; however, larger patient 
cohorts, longer study durations and stronger measurement 
outcomes are needed to determine the full potential of 
both therapies. Both therapeutics act on reduction of ROS 
and improvement of NO production to reduce endothelial 
dysfunction and vascular smooth muscle proliferation. The 
combination of these mechanisms reduce the pathogenesis 
of hypertension and may be beneficial in reducing the 
harmful effects of particulate matter exposure.
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APPENDIX

Table 1. Definitions and Classification of Blood Pressure Levels

Category Systolic, mm Hg Diastoli, mm Hg

Optimal < 120 and < 80

Normal < 130 and < 85

High normal 130 - 139 or 85 - 89

Hypertension 

Stage 1 (mild) 140 - 159 or 90 - 99

Subgroup: borderline 140 - 149 or 90 - 94

Stage 2 (moderate) 160 - 179 or 100 - 109

Stage 3 (severe) ≥ 180 or ≥ 110

Isolated systolic hypertension ≥ 140 and < 90

Subgroup: borderline 140 - 149 and < 90

When a patient’s systolic and diastolic blood pressures fall into different categories, the higher category should apply.

http://www.mtdermaceuticals.com/



