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PURE PLANT GROUNDED
POWER IN TRADITION
HERBAL EXTRACT
COMPANY
Fami[y family. However the best diagnostic features of
) it fami perilla are the net-patterned testa of the nutlets
Lamiaceae, the mint family. as well as the typical minty odour of the crushed
foliage. Perilla has 20 synonyms including Ocimum
Parts Used frutescens L. Other common names include zisu
Leaf. (Chinese), beefsteak plant, wild coleus (English) and
shiso (Japanese).
Description Among the common varieties of Perilla frutescens

Perilla is an upright, bushy, herbaceous annual that
is native to the Himalayas through to Southeast
Asia. It is related to coleus (Coleus forskohlii) and
basil (Ocimum basilicum). It has become a very
popular foliage and salad herb plant. It grows 30cm
to one metre (less frequently to 1.2m) with wrinkled,
serrate, broad ovate, medium green leaves (to 10cm
long) which are sometimes tinged with purple.
Perilla plants have distinctive square stems and four
stamens as with most species in the Lamiaceae

three are widely used which are generally known as
var. frutescens, var. crispa and var. acuta.?3*

Traditional Use

Perilla has been used as a traditional herbal
medicine for treating various diseases including
depression, anxiety, tumours, cough, allergy,
intoxication and some intestinal disorders. In
northern India the stem of the plant is traditionally
used as an analgesic and to prevent threatened
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miscarriage. The leaves are said to be helpful for
asthma, colds and flu, and to regulate stomach
function. Seed oil was used as an edible oil for
centuries by local people of northern India and also
used by local women of the region for massaging
new born infants. The seeds are used as a spice
and also roasted to prepare a chutney, one of the
famous traditional dishes of Uttarakhand, India.®

Perilla leaves are frequently served with seafood
in Asian countries because the leaves are believed
to protect the digestive tract from inflammatory
diseases. The juice of the leaves is applied to cuts
and wounds. Asian herbalists prescribe perilla for
cough and lung afflictions, influenza prevention,
restless foetus, seafood poisoning and incorrect
energy balance. Edible young leaves of perilla are
cooked as a vegetable. Older leaves are used as

a garnish or flavouring and the leaves can also be
dried for later use. Perilla is commonly known as
‘deulkkae’ in Korea and the leaves are widely used
in sushi and herb salad, and as a spice, garnish and
food colorant. Perilla seeds are a traditional source
of oils produced in Korea.®

Perilla leaves are one of the most common herbs,
and a popular garnish in Japan and are used as

an antidote for fish and crab meat allergy or as a
food colorant. For example the purple form is used
to dye umeboshi (pickled plums). In the summer

of 2009 Pepsi Japan released a new seasonal
flavoured beverage, Pepsi Shiso. Leaves of the
plants are used in traditional Japanese herbal
medicine, Kampo medicine. Perilla is listed in the
Chinese Pharmacopoeia and has been used for
centuries there in traditional Chinese medicine
(TCM) as a medicinal plant for asthma, influenza,
cough, chronic bronchitis and vomiting. According to
Chinese classics it was used to treat fish and crab
poisoning symptoms. Perilla is included in Kampo
medicines such as Hangekobokuto (Chinese name:
Banxia Houpu), Kososan (Chinese name: Xiang-Su-
San) and Saibokuto (Chinese name: Chai-Pu-Tang)
for the treatment of cough, bronchial asthma and
other Type | hypersensitivity reactions and stress
symptoms. Perilla is also found in the Chinese Suyu-
Jiaonang which is used to treat mental conditions.
Perilla alcohol, prepared from perilla aldehyde, is
used in fragrances and has legal food status in the
United States and Europe.”88101

According to TCM the property of perilla is warm
and the flavour is pungent. The meridian tropism

is lung and spleen meridians. The actions are to
release the exterior and dissipate cold, move qi

and harmonise the stomach. Indications are the
common cold caused by wind-cold, cough, vomiting
and nausea, morning sickness and fishery product
poisoning.’”

Constituents

A variety of constituents have been isolated

from perilla including monoterpenes, triterpenes,
flavonoids, phenylpropanoids and phenolic
compounds. Perilla contains several essential oils
including (-)-perillaldehyde, which contributes

to the aroma, (-)-perillylalcohol, (+)-limonene,
alpha-pinene and trans-shisool. The red or purple
form contains the purple pigments shisonin and
cyanin. Several compounds such as rosmarinic acid,
scutellarin, luteolin, apigenin, adenine, arginine,
ferulic acid, (+)-catechin, caffeic acid, chrysoeriol
and isoegomaketone have been identified. A new
phenylpropanoid glucoside named perilloside E has
been isolated from the fresh leaves of the purple
type plant. A new monoterpene glucoside named
perilloside A has been isolated from the fresh
|eaveS.13’14’15’16

Actions

Antiallergic, anti-inflammatory, anticancer,
antioxidant, hepatoprotective, antidepressant,
antidiabetic.

Pharmacological Activity

There are very few studies of perilla on humans but
there are many in vivo and in vitro investigations

of its biological properties. Whereas dietary

effects of perilla leaf remain unknown, perilla oil is
considered a high quality oil in nutritional sciences
concerned with lifestyle-related diseases. According
to numerous in vivo and in vitro studies perilla

and its constituents have anticancer, antiallergy
and antidepressant properties, and the biological
activities of perilla and its constituents are
increasingly well characterised. Although there are
several in vitro studies demonstrating anticancer
properties, studies conducted in vivo are very few.
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Hence, further research is required to examine the
effects of using perilla as a food and medicine in
daily life.”

Antiallergic Activity

The results of a 2015 clinical study showed a clear
efficacy for the food supplement Lertal (containing
perilla, quercetin and Vitamin D3 formulated in a
double layer fast-slow release tablet) in reducing
nasal and/or eye symptoms. This activity was
objectively confirmed by the reduction in the
consumption of antiallergic drugs used to relieve
symptoms. Seasonal allergic rhinitis is characterised
by runny nose, congestion, sneezing and sinus
pressure. Twenty-three subjects enrolled in the
open clinical study had at least one year history

of allergic rhinitis and positive skin prick test or
radioallergosorbent test to Parietaria officinalis
pollen. At baseline the subjects had symptoms of
nasal and/or ocular seasonal allergic rhinitis. The
activity of the food supplement was evaluated
using the Total Symptoms Score at first (baseline)
and second (final) visit, after one month of
supplementation. The consumption of antiallergic
drugs was also evaluated. The comparison of the
scores obtained in the two visits (baseline and final)
showed a highly significant reduction of the overall
symptoms: approximately 70% for symptom scores
and 73% in use of antiallergic drugs. Sneezing,
rhinorrhea, nasal obstruction, ocular itching,
lacrimation and congestion of the conjunctiva all
showed a highly significant reduction.’®

Perilla can be an effective intervention for mild
seasonal allergic rhinoconjunctivitis (SAR) a 21-day,
randomised, double-blind, age-matched, placebo-
controlled parallel group study found. The results
show that the mechanism is at least partly through
inhibition of polymorphonuclear leukocytes (PMNL)
infiltration into the nostrils. Perilla enriched with
rosmarinic acid, a polyphenolic phytochemical,
suppresses allergic immunoglobulin responses and
inflammation caused by PMNL in mice. However few
placebo-controlled clinical trials have examined the
efficacy and safety of polyphenolic phytochemicals
for treatment of allergic inflammatory diseases

in humans. The study determined whether oral
supplementation with rosmarinic acid is an effective
intervention for patients with SAR. Patients with mild

SAR were treated daily with perilla enriched with
rosmarinic acid (200mg [n=10] or 50mg [n=9]) or
placebo (n=10). Patients recorded symptoms daily in
a diary. As compared with placebo supplementation,
supplementation with perilla enriched with
rosmarinic acid resulted in a significant increase

in responder rates for itchy nose, watery eyes,

itchy eyes and total symptoms. Active treatment
significantly decreased the numbers of neutrophils
and eosinophils in nasal lavage fluids.”®

Ethanol extracts, rather than water extracts,

of perilla leaves could significantly suppress

Th2 responses and airway inflammation in the
allergic murine model of asthma. A 2015 study
investigated the effects of different fractions of
perilla leaves extracted by water or ethanol on
asthma. The results demonstrated that perilla,
especially the ethanol extracts, decrease Th2
cytokines production, serum IgE level, cells
infiltration, allergic mediator secretions and airway
hyperresponsiveness. According to the dose
translation from animal to human it corresponds
to 1.5 to 6g (5 to 20 pieces) of fresh perilla leaves
daily for a 60kg adult and 0.7 to 3g (2.5 to 10
pieces) for a 20kg child, respectively. In conclusion,
ethanol extracts of perilla could downregulate
Th2 activities to secrete less IL-5 and IL-13

and thus lower serum IgE level when counting
allergen challenge. The cell infiltration, particularly
eosinophils, and proinflammatory mediators such
as histamine and eotaxin in bronchoalveolar lavage
fluid were significantly suppressed. As a result,
airway hyperresponsiveness is alleviated by perilla
suggesting it is a potential herbal medicine for
immunomodulation.?°

The findings of a 2013 study suggest that perilla
should be beneficial in alleviating both allergic
and inflammatory responses on airway epithelium
in response to aeroallergens. The study aimed
to investigate the effects of perilla on expression
of pro-allergic and pro-inflammatory cytokines
in airway epithelial cells exposed to mite major
allergen Der p2 (DP2) and the underlying
mechanisms. Investigations revealed that perilla
dose-dependently diminished mRNA expression
of pro-allergic cytokine IL-4, IL-5, IL.-13 and GM-
CSF, as well as pro-inflammatory cytokine IL-

6, IL-8 and MCP-1 in test cells. These findings
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revealed that perilla significantly diminished both
MRNA expression and protein levels of pro-allergic
and pro-inflammatory cytokines inf response to
DP2 through inhibition of P38/JNK and NK-kB
activation.”

Antiallergic effects of perilla decoctions have been
demonstrated in mice. In these studies perilla
decoctions partly controlled immunoglobulin A (IgA)
nephropathy (the most common form of chronic
kidney inflammation) and type | hypersensitivity.
Perilla decoction significantly suppressed the animal
model allergic reaction and the inhibition percentage
at the dose of 500mg/kg was 43%. In addition perilla
decoctions demonstrated suppressive effects on
mesangioproliferative glomerulonephritis in rats.

In mice with IgA renal damage perilla decoctions
alleviated IgA nephropathy through adjustments

of the mucous membrane. The total number of
glomerular cells, proliferating cell nuclear antigen
positive cells and macrophage/monocyte antigen-
positive cells in the glomerulus was significantly
decreased in perilla-treated rats. A significantly
lower level of proliferation was induced by the
serum of the perilla-treated rats than by that of

the controls. These results suggest that perilla
decoction suppresses the proliferation of mesangial
cells in vivo by an inhibition of the glomerular
infiltration of macrophage/monocytes and of the
production of circulating growth factors. The study
shows that the oral administration of a decoction

of perilla leaves results in antiproliferative effects

on glomerular cells in rat mesangioproliferative
glomerulonephritis. Taken together with the previous
in vitro study showing that a perilla decoction

can inhibit the proliferation of cultured murine
mesangial cells it is suggested that perillais a
promising agent for preventing mesangioproliferative
glomerulonephritis. 2232425

A 2011 in vivo and in vitro study indicates that
perilla and rosmarinic acid ameliorate allergic
inflammatory reactions such as allergic rhinitis and
allergic rhinoconjunctivitis. Blood levels of IgE and
histamine were reduced by perilla and rosmarinic
acid administration.?¢

Oral administration of perilla in vivo inhibits
inflammation, allergic response and tumor necrosis
factor-alpha production. Researchers also found
that perilla suppressed the tumour necrosis

factor-alpha (TNF-alpha) production in vitro. They
searched the active constituents from perilla and
isolated luteolin, rosmarinic acid and caffeic acid as
active components. Among the isolated compounds,
only luteolin showed in vivo activity. These

results suggest that luteolin is a genuinely active
constituent which is accountable for the oral effects
of perilla.?

In vivo data suggests that perilla down-regulates
Th2-type cytokine production and prevents the
Th1/Th2 balance from polarising toward Th2-type
immune responses. In this study the effect of perilla
on antigen-specific antibody and on cytokine
production was examined.?®

In vivo and in vitro results indicate that perilla
inhibits mast cell-mediated immediate-type allergic
reactions. South Korean researchers investigated
the effect of aqueous extract of perilla on the mast
cell-mediated immediate-type allergic reactions.
Perilla dose-dependently inhibited systemic allergic
reaction. It also significantly inhibited local allergic
reaction. The plasma histamine levels were reduced
in a dose-dependent manner. The level of cyclic
adenosine monophosphate (AMP) transiently and
significantly increased about 4-fold compared with
that of basal cells. Perilla had a significant inhibitory
effect on antiDNP IgE-induced tumour necrosis
factor-alpha production.?®

Perilla may inhibit the symptoms of atopic dermatitis
a 2016 in vivo study has shown. The assessment
scores of the skin lesions and total serum IgE levels
of perilla-treated mice were significantly lower than
the control group. Hyperplasia of the epidermal and
dermal layers and infiltration of inflammatory cells
(cell infiltration in corium tissues) were suppressed
by perilla.2°

Perilla has potential for mitigation of induced
atopic dermatitis-like symptoms induced in vivo.
The results of the 2011 study revealed that perilla
exhibited strong antiatopic dermatitis activity,
interceding drastic reduction of the immune
response, and resulting in decreased eosinophil
levels in adjacent skin tissues.®

Oral administration of perilla-derived rosmarinic acid
was an effective intervention in an in vivo study for
allergic asthma, possibly through the amelioration of
increases in cytokines, chemokines, and allergen-
specific antibody.*?
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Anti-inflammatory, Antitumour and
Antioxidant Activity

The demonstrated effects of perilla to improve
gastrointestinal complaints in a 2014 clinical study
offer very promising results. Especially taking into
consideration the challenging set up of a nutritional
human study with healthy subjects in the area of
digestive health which is known for high placebo
effects. Gastrointestinal discomfort (Gl), e.g. bloating
or rumbling, is a common symptom in otherwise
healthy adults. Approximately 20% of the population,
particularly women, suffer from gastrointestinal
discomfort and this affects quality of life. Recent
studies discovered a link between the body and
mind, called the gut-brain axis. Psychosocial
factors, such as e.g. daily stress may cause altered
gut physiology leading to ileum contractions and
consequently gastrointestinal symptoms. In vitro
and ex vivo studies clearly showed that perilla
combines prokinetic (helps control acid reflux),
antispasmodic and anti-inflammatory effects. The
aim of the intervention was to investigate the effects
of perilla on Gl discomfort in healthy subjects with
gastrointestinal discomfort and reduced bowel
movements in comparison to a placebo product. The
pilot study was performed according to a double-
blind, randomised, placebo-controlled parallel
design. Fifty healthy subjects with gastrointestinal
discomfort and reduced bowel movements, 30 to

70 years, documented their Gl symptoms, stool
frequency and consistency daily during a two week
run-in phase and a four week intervention phase
with perilla or placebo. Gl symptoms were assessed
on a 5-point scale daily and average scores over 14
day intervals were calculated. All GI symptoms were
significantly improved over time by perilla during

the intervention phase, whereas in the placebo
group only abdominal discomfort was significantly
improved. In the subgroup of women, results were
strengthened and a subscore out of bloating and
abdominal discomfort was significantly improved
against placebo.®®

In 2016 an in vitro study found perilla exerts
anticancer activities against colon and lung
cancers. Further studies are needed in order to
determine whether similar effects are reproduced
in vivo. The aim of the study was to investigate the
inhibitory effects of ethanol extract of perilla leaf
against important characteristics of cancer cells,

including unrestricted growth, resisted apoptosis
and activated metastasis, using human cancer

cells. Treatment of cell lines with perilla resulted in
dose-dependent inhibition of growth by 52 to 92%
and completely abolished the colony formation

in soft agar. It also resulted in a change of the
nucleus morphology and significantly increased
sub-G1 cell population in both cells, indicating its
apoptosis-inducing activity. Perilla inhibited growth,
anchorage-independent colony formation, and
adhesion in both human colon and lung cancer cells
as well as migration in human lung cancer cells,
indicating the anticancer activities of perilla in vitro.
Whether or not similar inhibitory effects of perilla
can be reproduced in relevant animal models and
finally humans still needs to be determined. More
studies are needed in order to better understand the
detailed mechanism of the inhibitory action of perilla
against colon and lung cancers.®*

Perilla might be useful in the treatment and
prevention of induced colitis concluded a 2015

in vivo study. The researchers said the individual
compounds found in perilla may additionally, or
synergistically, work to regulate colitis due to not
only suppression of proinflammatory cytokines

but also promotion of anti-inflammatory cytokines
at certain stages of disease which suggests the
efficacy of perilla for prevention and in the mucosal
wound-healing stage in inflammatory bowel disease.
The serum cytokine profile demonstrated that
TNF-q, IL-17A, and IL-10 were significantly lower

in the perilla group than in the control group. In

the therapeutic protocol, mice in the perilla group
showed significantly higher body weight and lower
histological colitis scores compared with mice in the
control group on day 15. The serum cytokine profile
demonstrated that TGF-@ was significantly higher

in the perilla group than in the control group. In vitro
analyses of biologically active ingredients, such

as luteolin, apigenin, and rosmarinic acid, in perilla
were performed. Luteolin suppressed production of
proinflammatory cytokines, such as TNF-a, IL-18, IL-
6, and IL-17A. Apigenin also suppressed secretion of
IL-17A and increased the anti-inflammatory cytokine
IL-10. Rosmarinic acid increased the regulatory T cell
population.®®

A 2015 study indicated that perilla effectively
regulated the inflammatory activities of human
neutrophils. The anti-inflammatory effects of perilla
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on activated human neutrophils were mediated
through two independent signalling pathways
involving Src family kinases (Src and Lyn (Tyr396))
and mobilisation of intracellular Ca(2+). Perilla
inhibited superoxide anion production, elastase
release, reactive oxygen species formation, CD11b
expression and cell migration in activated human
neutrophils in dose-dependent manners.=®

A 2014 study demonstrated for the first time

that perilla possess inhibitory activity against

lung inflammation. And the constituents such as
elemicin, myristicin and rosmarinic acid showed
similar activity, suggesting their contribution to

the in vivo activity of perilla. In the preliminary
screening procedure, the 70% ethanol extract of
perilla was found to clearly inhibit tumour necrosis
factor-a (TNF-a) production in the lung at 100mg/
kg, after intranasal lipopolysaccharide treatment

of mice. Since TNF-a is one of the most prominent
inflammatory cytokines to produce an inflammatory
response in the lung, the inhibitory effect on TNF-a
generation in the bronchoalveolar lavage fluid
strongly supports the scientific rationale of the
clinical use of perilla in lung inflammatory disorders
in traditional medicine.¥”

South Korean scientists examined the possibility
that cancer cell growth is reduced through
treatment with perilla using human leukaemia
cells and then investigated the mechanism of
the growth inhibition. They found that perilla
treatment suppressed cell viability in a dose-
dependent manner. It was concluded that perilla
induced apoptosis through the combinations of
mitochondrial, death receptor-mediated, and
endoplasmic reticulum pathways, and suppressed
the cell proliferation via p21-mediated G1 phase
arrest in human leukaemia cells.®®

Perilla significantly decreases the mRNA expression
and protein production of pro-inflammatory
mediators a 2014 study found, It does this via the
inhibition of extracellular-signal-regulated kinase
(ERK)1/2, c-Jun N-terminal kinase (JNK), p38, as
well as NF-kB signalling in vitro. This study aimed
to investigate the anti-inflammatory effects of
perilla and the underlying mechanisms. Perilla
slightly affects cell viability but alleviates induced
activation of cells in vitro and it significantly reduced
the induced mRNA expression of the interleukin
(IL)-6, IL-8, tumour necrosis factor-a (TNF-a),

cyclooxygenase-2 (COX-2) and inducible nitric
oxide synthase (iNOS) genes in a dose-dependent
manner. In addition perilla reduced nitric oxide and
prostaglandin E2 secretion.®®

Perilla has traditionally been used to treat tumours
but the antitumourigenesis mechanism is unclear.

In a recent study perilla extract increased restraint
and induced cell death in human hepatoma HepG2
cells. Researchers evaluated the effects of perilla
on proliferation and apoptosis inducing in human
hepatoma HepG?2 cells. Gene expression and
apoptosis were also assessed in HepG2 cells treated
with a major constituent of perilla, rosmarinic acid.
In the perilla treated HepG2 cells, antiproliferative
activity was observed. Compared with perilla,
rosmarinic acid was less effective in increasing

the expression of apoptosis-related genes and
apoptosis inducing in HepG2 cells. Thus, additional
perilla constituents may influence apoptosis in
HepG2 cells. The results of the study suggest

that perilla should be further investigated as a
promising treatment for hepatocellular carcinoma.
Flow cytometry and DNA microarray experiments

in these studies revealed significant apoptosis and
time-dependent regulation of apoptotic genes,
respectively, in cells treated with perilla leaf
extracts. However the experiment was conducted in
vitro with a high dose of the perilla extract therefore
it is unclear if perilla extract is effective in vivo.*0

Perilla showed marked reduction of tumourigenesis
in an in vivo study. Topical application of perilla
resulted in significant inhibition of tumourigenesis.
The efficacy of each fraction was correlated with
rosmarinic acid and luteolin concentration. Topical
application of perilla that contained 68% rosmarinic
acid or an equivalent amount of commercially
available rosmarinic acid showed nearly identical
anti-inflammatory activity. Application of luteolin
had less anti-inflammatory activity. The researchers
concluded that part of the anticarcinogenic

effects of perilla is due to rosmarinic acid via

two independent mechanisms: inhibition of the
inflammatory response and scavenging of reactive
oxygen radicals.*?

Various cultivars of perilla (var. crispa and var.
frutescens) were investigated for their antioxidant
activity and their polyphenolic compounds
compared. Among them, cinnamic acid derivatives
(coumaroyl tartaric acid, caffeic acid and rosmarinic
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acid), flavonoids (apigenin 7-O-caffeoylglucoside,
scutellarein 7-O-diglucuronide, luteolin
7-0-diglucuronide, apigenin 7-O-diglucuronide,
luteolin 7-O-glucuronide, and scutellarein
7-0-glucuronide) and anthocyanins (mainly cis-
shisonin, shisonin, malonylshisonin and cyanidin
3-0-(E)-caffeoylglucoside-5-O-malonylglucoside)
were quantified. The mean amount of total phenolics
of the water extracts confirmed the high antioxidant
activity of these leaf water extracts.*®

Polyphenols present in perilla have various structural
varieties with a large diversity of biological activities.
It has a direct influence on the quality of the perilla
plant and its potential functions. Some of these
products have been studied and proven to be an
effective source of phenolic antioxidants. The
agueous extract contains phenolic compounds

such as phenolic acids, cinnamic acid derivatives,
flavonoids, and lignans. Gallic acid, hydroxytyrosol
(3,4-DHPEA), cinnamic acid derivatives (coumaroyl
tartaric acid, caffeic acid and rosmarinic acid),
flavonoids, scutellarein 7-O-diglucuronide, luteolin
7-0O-diglucuronide, apigenin 7-O-diglucuronide,
luteolin 7-O-glucuronide, and scutellarein
7-0-glucuronide), and anthocyanins (mainly cis-
shisonin, shisonin, malonylshisonin and cyanidin
3-0-(E)-caffeoylglucoside-5-O-malonylglucoside)
are present.*

Hepatoprotective Activity

Perilla has the potential to protect the liver against
hepatic damage an in vivo study found. The object
of the study was to evaluate the protective effects
of an aqueous extract of perilla leaves on the tert-
butyl hydroperoxide (t-BHP)-induced oxidative
injury observed in rat livers. The treatment of the
hepatocytes with the perilla leaf extract significantly
reversed the t-BHP-induced cell cytotoxicity and
lipid peroxidation. In addition, perilla exhibited
ferric-reducing antioxidant power and 2,2-diphenyl-
1-picrylhydrazyl free radical scavenging activities.
The study showed that the pretreatment with
perilla (1000 or 3000mg/kg) for five days before

a single dose of t-BHP significantly lowered the
serum levels of aspartate aminotransferase and
alanine aminotransferase, reduced the indicators of
oxidative stress in the liver, such as the glutathione
disulfide content and lipid peroxidation level in a
dose-dependent manner, and remarkably increased

the activity of hepatic gamma-glutamylcysteine
synthetase.*

Neuroprotective Activity

A 2016 study suggests that perilla, and its major
compound rosmarinic acid, have beneficial effects
on cognitive improvement and may help prevent
Alzheimer’s disease induced by amyloid-8 (AB).

The accumulation of AB in the brain is a hallmark of
Alzheimer’s disease and plays a key role in cognitive
dysfunction. Perilla and rosmarinic acid have shown
antioxidant and anti-inflammatory activities. The

in vivo study investigated whether administration
of perilla and rosmarinic acid contributes to
cognitive improvement in a mouse model. The
study demonstrated that perilla and rosmarinic acid
administration significantly enhanced cognition
function and object discrimination. Perilla and
rosmarinic acid significantly decreased the levels of
nitric oxide (NO) and malondialdehyde (MDA) in the
brain, kidney and liver. In particular, perilla markedly
attenuated oxidative stress by inhibiting production
of NO and MDA in the mouse brain.*®

In another 2016 study the same researchers

found perilla could prevent the progression of
neurodegenerative diseases through attenuation

of neuronal oxidative stress. Neurodegenerative
diseases are often associated with oxidative
damage in neuronal cells. The in vitro study was
conducted to investigate the neuro-protective effect
of methanolic extract of perilla and rosmarinic acid
under oxidative stress. The perilla and rosmarinic
acid prevented oxidative stress by increasing cell
viability and inhibiting cellular lipid peroxidation.
Perilla and rosmarinic acid also reduced H202-
induced expression of inducible nitric oxide
synthase (iNOS) and cyclooxygenase-2 (COX-2) at
the transcriptional level. Moreover, iINOS and COX-2
protein expression was down-regulated.*”

One of the critical features of Alzheimer’s disease

is cognitive dysfunction, which is, in part, due to
decreases in acetylcholine (ACh). The ethanol
extract of perilla was selected for isolating the
acetylcholinesterase (AChE) inhibitor based on
preliminary screening. In vivo behavioural tests
were performed to examine the effects of perilla on
trimethyltin chloride-induced impairment of learning
and memory in mice. The AChE inhibitor was
identified as rosmarinic acid.*®
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Antidepressant Activity

Perilla may be an antidepressive substance. The
aim of a recent study was to identify the bioactive
component in perilla that possesses antidepressive
activity. The results suggest that rosmarinic acid
may be the main component involved in the
antidepressive effect.*

Antidiabetic Activity

In 2013 researchers investigated the inhibitory
effect of perilla on aldose reductase (AR) to evaluate
its potential in treating diabetic complications.

The goal of this study was to identify the active
constituents of perilla by enzyme assay-guided
HPLC microfractionation and to improve the
understanding of how the active compound of
perilla acts against retinoic acid receptor. The

ethyl acetate soluble fraction of methanol extracts
of perilla inhibits aldose reductase AR, the key
enzyme in the polyol pathway (a two-step metabolic
pathway in which glucose is reduced to sorbitol,
which is then converted to fructose). The main AR
inhibiting compounds were tentatively identified as
chlorogenic acid and rosmarinic acid.*

Female Reproductive Activity

Perilla may be used for improving endometrial
receptivity, and therefore successful pregnancy
rates, following the results of a 2016 in vitro study.
The leaves and stems of perilla have been used to
prevent threatened abortion in traditional medicine
in East Asian countries. Because reduced receptivity
of endometrium is a cause of abortion researchers
analysed the action of perilla on the endometrial
receptivity. Perilla increased the level of leukaemia
inhibitory factor (LIF), a major cytokine regulating
endometrial receptivity, and LIF receptor in human
endometrial Ishikawa cells. The results suggest that
perilla enhanced the adhesion between Ishikawa
cells and JAr cells by increasing the expression of
integrin B3 and B5 via an LIF-dependent pathway.%'

Immunostimulant Activity

In a non-specific cell-mediated immunity study of
Perilla it was found that the natural substances in
perilla increase the activity of phagocytes in vivo

and in vitro and stimulate phagocytosis.®?

A polysaccharide from perilla may be an
immunopotentiator after demonstrating phagocytic
ability both in vitro and in vivo.%®

Antibacterial Activity

A 2011 study evaluated the ideal condition for
determining the antibacterial activity of perilla
against Staphylococcus aureus using evolutionary
operation factorial design technique. The ideal
antibacterial activity was obtained at 75°C
extraction temperature, 24 hour extraction time
and 45% ethanol concentration. The scanning
electron microscopic study showed a potential
detrimental effect of the Perilla frutescens var. acuta
leaf extract on the morphology of Staphylococcus
aureus. These morphological features in bacterial
cells might be due to the lysis of outer membrane
and the transformation by weak peptidoglycan
followed by the loss of cellular electron dense
material on the surface of the treated cells, resulting
in the release of inner cell materials. These results
support the possible use of perilla extracts in the
food industry, where pathogenic bacteria causes
severe destruction by hampering the quality of food
and consumer demand. Perilla might be a suitable
candidate to serve as a natural preservative to
control food-borne pathogens.5

Antiobesity Activity

A South Korean study evaluated the antiobesity
effect of perilla in animal models of high fat diet-
induced obesity. The perilla supplementation
significantly decreased body weight gain, food
efficiency ratio and relative liver and epididymal
fat mass compared with those of the high fat diet
group. Also, triglyceride, total cholesterol and LDL
levels in the plasma were significantly reduced by
perilla supplementation compared with the high fat
diet group. These results suggest that the perilla
supplement suppressed body weight gain and
improved the blood lipid profiling, in part by down-
regulating adipogenic transcription factor and other
specific target genes.*

Cardiovascular Activity

Perilla could be useful for the prevention of vascular
diseases such as arteriosclerosis. In cultured murine
vascular smooth muscle cells perilla water extract

has been shown to induce nitric oxide production.®®
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Indications

« Hay fever (allergic rhinitis), asthma, bronchitis,
sinusitis, allergies associated with excessive
mucous

o Eczema, dermatitis

Energetics

Warming, pungent.

Use in Pregnancy

Traditionally it has been used for morning sickness
and to prevent threatened miscarriage. Limited
information is available to determine whether perilla
is safe, or unsafe, during pregnancy therefore it
should be used under supervision.55859

Contraindications

None known.

Drug Interactions

Caution with antihistamines.
Administration and Dosage
Liquid Extract: 1:2

Alcohol: 35%

Weekly Dosage:®° 30 to 70mL
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