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Abstract

Metabolic Syndrome is a collection of associated health problems that affects much of the
world population today. These include hypertension, obesity, hypercholesterolemia, and
insulin resistance; all of which can increase the risk of stroke, heart disease, and type 2
diabetes. These illnesses are interrelated and having one complication can lead to several
other diseases. A number of herbs that have high antioxidant and anti-inflammatory
properties can help to improve the management of metabolic syndrome. Orthosiphon
stamineus, also known commonly as Cat Whiskers herb is widely used in the Asian region to
treat metabolic syndrome associated health problems. This is due to its unique phytochem-
ical properties that target key biochemical pathways that are involved in metabolic diseas-
es. This review highlights key aspects of Metabolic Syndrome and how Cat Whiskers herb

can play an important role in treating this disease.
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Introduction

Historically as early as in the 1920s, the
inter-relationship  between  diabetes,
hypertension and gout have been
proposed by many scientific studies.
Much later in 1947, demonstrated that
there is a causative relationship between
obesity and a cluster of pathological
conditions such as cardiovascular
disease, type 2 diabetes mellitus (T2DM),
hypertension, and dyslipidemia. Back in
1988 this group of diseases was then
named “syndrome X, and in 1992 it was
redefined as “the insulin resistance
syndrome”. Finally, in 2001, the term of
“Metabolic Syndrome” was coined and
became known to the general public for
the first time (Eckel et al., 2005).
Metabolic syndrome can be defined as a
pathophysiological state that links a
collection of metabolic disorders i.e.
hyperglycaemia, hyperlipidaemia, hyper-
uraecemia etc., that can occur together or
one predisposing to the other. Sufferers
tend to have higher risk of developing
type 2 diabetes, cardiovascular and
cerebrovascular disease such as angina,

cardiac failure and stroke which then can
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lead to related end organ complications
such as kidney, lungs, liver and brain
disorders (Johnson et al.,, 2007). The
main causes of metabolic syndrome are
not clearly understood but a genetic link
is probable. Being overweight and physi-
cally inactive increase one’s risk of devel-
oping metabolic syndrome (Misra and
Khurana, 2008).

Metabolic syndrome was found to be
typically predominant among obese
individuals who consume high quantity
of fast food and live a sedentary inactive
life style (Kelishadi et al., 2008). It is now
well established that various human
subgroups who are at risk can be vulner-
able to developing metabolic syndrome.
This can develop both in obese and lean
individuals, males and females, adults
and children, which suggests that the
problem of obesity is just an ‘eye-wash’ to
explain the causative factor of this
syndrome and is not the direct cause.
However, what seems clear is that insulin
resistance is a fundamental underlying
pathophysiologic process and can be said
to be the corner stone in understanding

this syndrome. Moreover, it is has been
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well described and suggested recent-
ly that insulin resistance in adipose
tissue is linked to the development of
obesity in the pathogenesis of the
metabolic syndrome (Weiss et al,
2013).
Early symptoms of metabolic
syndrome may include the elevation
of blood uric acid (Ishizaka et al.,
2005). This may lead to symptoms of
gout and even kidney stones (Jeong
etal., 2011). Interestingly gout which
is a form of arthritis has also been
linked to the metabolic syndrome
phenomena (Hench, 1936), as suffer-
ers of gout have been found to have
higher risk of developing type 2
diabetes (Choi et al., 2008). The
presence of high uric acid in the
blood will also predispose to chronic
kidney damage caused by uric acid
crystals present in the kidney. As the

kidney functions starts to deteriorate

\Free radicals

Chronic

\nflammation

Kidney
failure

Hyperlipidemia

Metabolic
Syndrome

High uric acid
level

blood pressure will also tend to
increase. Hence suffering from gout
can predispose patients to a range of
early and late clinical complications.
The main late clinical features and
complications observable in
metabolic syndrome patients are
visceral obesity, dyslipidemia, hyper-
T2DM,
Non-alcoholic fatty liver disease
(NAFLD)
2016), Polycystic ovarian syndrome
(PCOS) (Ranasinha et al.,, 2015),

obstructive sleep apnea, pro-inflam-

tension, atherosclerosis,

(Liver and Diabetes,

matory state and oxidative stress
(Benedict 2017).
theClinical blood biochemistry will

and  Zhang,

also show the abnormalities in

serum alanine aminotransferase
(ALT), aspartate aminotransferase
(AST) levels (Sattar et al., 2004),
especially when there is a family

history of T2DM (Ballestri et al,
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2016), signs of insulin resistance such
as acanthosis Nigricans, maternal
history of diabetes and so on
(Love-Osborne et al., 2008)
(Fagot-Campagna et al., 2000).

In metabolic syndrome sufferers, fat
accumulation  around the liver
commonly referred as fatty liver,
occurs mainly due to the inability of
the liver to sufficiently metabolise the
excess carbohydrate from the food
intake (Lonardo et al., 2015). The
excess fat surrounding the liver makes
the body less responsive to the body’s
own insulin (Gaggini et al., 2013). This
causes elevated blood sugar level and
increases the harmful LDL cholesterol.
The body will try to eliminate the
excess sugar through the kidneys
which makes the “sugary” urine a
fertile ground for bacterial growth
causing urinary tract infection (UTI)

(Kupelian et al., 2009) . High blood
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damage to the blood vessels causing
plaque formation in the arteries
which can cause blockages leading to
heart attack and stroke. High blood
sugar and blood pressure will cause
damage to the blood vessels leading
to plaque formation in the arteries
which can cause blockages leading to
a heart attack and stroke. High
blood sugar and elevated blood
pressure can also cause free radical
damage and inflammation to vital
organs and tissues such as the
kidneys , eyes , brain and heart
(McFarlane and Sowers, 2003).
Neurological conditions such as
Alzheimer's disease (Raffaitin et al.,
2008) , Multiple Sclerosis (Wens et
al,, 2013) and diabetic neuropathy
(Pittenger et al., 2005) are some of
the potential diseases that are linked
to these events. The prolonged state
of inflammation can also potentially
cause disease such as cancer. In
addition women who suffers from
metabolic syndrome are also at risk
of developing Polycystic Ovarian
Syndrome (PCOS) where the main
clinical features include menstrual
irregularities, sub-fertility, hyperan-
drogenism, and hirsutism (Ehrmann
et al.,, 2006). PCOS have similar

features of metabolic syndrome such
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as insulin resistance and visceral
obesity. These place women with
metabolic syndrome at higher risk of
developing cardiovascular disease
(CVD), Type 2 diabetes (DMT2) and
gynaecological cancer.

Metabolic syndrome suffers tend to
have elevated level of free radicals in
their blood plasma which in turn
causes inflammation throughout
their system. Hence it is not a
surprise to find this population
subgroup to have a higher risk at
developing (Bar-Or and
Bar-Or, 2013).

Metabolic Syndrome and associ-

cancer

ated diseases

It has been suggested that aerobic
exercise, healthy lifestyle interven-
tion and caloric restriction can
effectively prevent and control
metabolic syndrome due to the
improvement in insulin sensitivity/-
insulin action in trained subjects.
Therefore, drug therapeutic options
as well as weight loss and increasing
the physical activity to increase the
energy expenditure have been
applied to treat metabolic syndrome
(Grundy et al., 2005).

Certain herbal remedies may also
benefit in managing the symptoms of

metabolic disorders as well as poten-

REVIEWS

tially targeting the underlying patho-

physiologic imbalance of chronic
inflammation and oxidative stress,
through their powerful property as
natural antioxidants. (Yin et al., 2008).
The multitude of compounds present
in herbal remedies can target a
number of biochemical pathways that
have been perturbed during the patho-
genesis of metabolic disorder. The
anti-oxidant and anti-inflammatory
properties of the herbal compounds
can also serve to protect vital organ
and tissues from damage. Herbal
based compounds can serve as a
chemoprevention to protect or to
delay the full onset of metabolic
disease in pre-hypertensive and
pre-diabetic individuals. They can also
work alongside conventional thera-
peutics to help to better manage the
disease symptoms particularly in
situation when the drug treatment is
not able to achieve its intended thera-
peutic milestone.

Cat Whiskers herb (Orthosiphon
stamineus / aristatus) commonly
known as Misai Kucing, Java tea, or
Indian Kidney herb is a popular
medicinal herb in South East Asia
used to treat a wide variety of metabol-
ic syndrome associated complications
(Almatar et al., 2014).

The herb has been shown to be
effective in reducing blood sugar and
blood pressure (Adnyana et al., 2013).
The former is by improving glucose
metabolism and the latter by acting on

a key enzyme called ACE which plays

important role in blood pressure
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regulation. The natural diuretic
property of the herb may also be
responsible in reducing blood
pressure by decreasing blood
volume. Cat whiskers herb has also
been found to be effective in reduc-
ing uric acid level, making it useful
for treating symptoms of gout and
rheumatic pain. This too may be
attributed to its diuretic property
and the analgesic property has been
linked to its activity on a key enzyme
that plays central role in pain and
inflammation; the Cyclo-oxygenase
enzyme (Cox-2) which many pain
killers act upon including aspirin.
The herb is also widely used to help
to eliminate kidney stones and
urinary tract infection (UTI) (Nguy-
en et al., 2004). UTI is a recognised
medicinal application of Cat Whis-
kers herb by the European drug
regulatory authorities. The activity
on kidney stones is partly due to its
ability to inhibit the calcium oxalate
enzyme that contributes towards the
formation of wuric acid crystals
(Ahamed et al, 2012). Scientific
studies have shown that Cat Whis-
kers herb has powerful anti-oxidant
property due to the presence of high
amount of flavonoids in this herb
(Abdelwahab et al., 2011). The
property has been recognised as a
central feature of this herb that
enables it to protect the liver and the
kidney from free radical damage
caused by the strenuous physiologi-
cal condition that occur in metabolic
disease (Bala et al., 2012).

In pre-clinical laboratory studies,
the herb has been shown to exert
neuroprotective effects making it
useful and versatile for potential use
as adjunct management of certain
neurological conditions. (Sree et al,,
2015). One study shows that the leaf
of Cat Whiskers herb

extract

reduced triglyceride levels and

another study shows that the herb
can help to significantly reduce
carbohydrate and fat absorption. In
addition in an in-vivo study, it was
demonstrated that the Cat Whiskers
can also help to reduce body weight
as a consequence of administering
high fat diet (Sriplang et al., 2007,
Seyedan et al., 2017).

Cat whiskers herb thus has great
potential in treating metabolic
syndrome based on the vast scientif-
ic research supporting its traditional
usage. It can especially benefit the
pre-diabetic and pre-hypertensive
individuals. It may also be used
alongside conventional treatment for
better control of blood sugar, lipids
and pressure regulation in both
diseased population as well as those
at risk. However, no clinical data is
available to support this treatment
approach. Nevertheless, the possibil-
ity of Cat Whiskers herb as a
complementary medicine in manag-
ing metabolic diseases complications
is promising given its wide spectrum
of activity towards many of the
diseases that falls under the category

of this disease syndrome.
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