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PURE PLANT GROUNDED
POWER IN TRADITION
HERBAL EXTRACT
COMPANY
Fami[y are oblong. Rhodiola has yellow/pinkish unisexual
flowers that appear throughout spring & summer.
Crassulaceae.
Traditional Use
Parts Used
Rhodiola has been used as a medicinal herb
Root. for centuries throughout Northern Europe and
D . Scandinavia. Its common name Roseroot or Golden
escmptton Root refers to the golden coloured roots used in

Rhodiola is native to cold northern alpine regions,
and has been found in many harsh arctic and
sub-arctic parts of the world including Central
Asia, Scandinavia, Europe and the United States.

A member of the Crassulaceae family, this hardy
plant thrives on rocks, grassy and rocky slopes

and crevices. Rhodiola is a perennial herb with a
robust root system, which yields the mildly fragrant
roots and rhizomes used in medicine. The erect
stems range from 10 to 60cm high and the leaves

medicine. Rhodiola was well regarded traditionally
for building strength, stamina and vitality in the
harsh climates where it thrives. It was commonly
employed for anaemia, fatigue and depression,

as well as for infections, infertility, impotence and
gastrointestinal ailments.

Constituents

The prominent constituents in rhodiola include
phenylpropanoids (rosarin, rosavin, rosin -
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collectively called rosavins in many studies),
phenylethanol derivatives (salidroside, rhodioloside,
tyrosol), flavanoids (rodiolin, rodionin, rodiosin,
acetylrodalgin, tricin), monoterpernes (rosiridol,
rosaridin), triterpenes (daucosterol, beta-
sitosterol) and phenolic acids (chlorogenic and
hydroxycinnamic, gallic acids).

Actions

Adaptogen, antioxidant, antidepressant, anxiolytic,
central nervous system stimulant, cardioprotective,
anticancer, anti-inflammatory, hormonal regulator.

Pharmacological Activity

Adaptogen Activity

Rhodiola has been shown to possess adaptogenic
activity in many studies. Numerous animal studies
have found the herb to modulate the stress
response — with recent studies suggesting that the
molecular chaperones, heat shock proteins, are
responsible for some of the effects.

A combination of siberian ginseng, schisandra

and rhodiola strongly augmented endurance of
mice, increasing the time taken to exhaustion
approximately seven fold. The adaptogens increased
levels of serum heat shock proteins (regarded

as a defense response to stress), and this was
postulated for the increased tolerance to physical
and emotional stresses that the herbs offered.?

Another study found that adaptogens work through
reprogramming transcriptional activities in cells
favoring the synthesis of proteins involved in stress
resistance (such as heat shock proteins) and
longevity. Based on these observations, the authors
suggested that adaptogens are experienced as
mild stressors and thereby induce increased stress
resistance and a longer lifespan.?

A further study found rhodiola to possess
cardioprotective and antiarrhythmic effects that
do not involve the heat shock proteins but through
some other mechanism within the sympathetic
nervous system.4

A study in rats examined whether rhodiola could
counteract the poor feeding that is often induced
by physical and psychological stress. Different
doses of the herbs were used alongside different

stress responses and also compared with anorexia
induced by the drug fluoxetine (FLU) or by E.coli
lipopolysaccharide (LPS). The herb was found

to reverse the anorectic effects induced both by
immobilisation of rats and by cortisol injection. The
herb failed to reduce the anorectic effect induced
both by LPS and FLU, and did not modify food
intake in both freely-feeding and food-deprived rats.
The findings strongly demonstrated that rhodiola
is able to selectively attenuate stress-induced
anorexia, providing functional evidence of claimed
adaptogen and antistress properties.®

Another study examined the effects of rhodiola on
binge eating in rats, as stress is a key determinant

of binge eating (BE). Results showed that only

rats exposed to both food restrictions and stress
exhibited BE in the first 15 to 60min after the stressful
procedure. Different doses of rhodiola extract were
found to either reduce or abolish the BE episode.

A stress-induced increase in serum corticosterone
levels was also abolished by the herb.®

There have been numerous Russian human studies
into the effects of rhodiola on endurance, stamina,
concentration and fatigue.’

A study evaluated the effect of the rhodiola extract,
rhodaxon, upon the physical and intellectual working
capacity and psychoemotional state of foreign
students during their study in a Russian high school.
Rhodaxon administration increased the capacity for
carrying out physical tasks and also the kinesthetic
sensitivity. A marked increase in the general
condition and a decrease in the level of mental
fatigue and situational anxiety was also observed.®

Forty-two master level competitive skiers (20

to 25 years of age) took either rhodiola extract

or placebo 30 to 60 minutes before training

races (30km) and a biathlon (20km race on skis
carrying a rifle and shooting targets at stops).
Athletes given rhodiola had statistically significant
increased shooting accuracy, less arm tremor and
better coordination. Thirty minutes after work
performance, the heart rate in the rhodiola group
was 104 to 106 percent of baseline, versus 128.7%
in the placebo group. Rhodiola improved recovery
time, strength, endurance, cardiovascular measures,
and coordination.®

The stimulating or normalizing effect of the rhodiola
extract (SHR-5) in foreign students during a stressful
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examination period was studied in a double-blind,
randomized and placebo-controlled trial. The SHR-5
extract or placebo were taken for 20 days by the
students during an examination period. The physical
and mental performance were assessed before

and after the period, based on objective as well

as on subjective evaluation. The most significant
improvement in the SHR-5 group was seen in
physical fitness, mental fatigue and neuro-motoric
tests. The self-assessment of general well-being
was also significantly better in the herbal group.

No significance was seen in the correction of text
tests or a neuro-muscular tapping test. The overall
conclusion found that the rhodiola extract gave
significant results compared to the placebo group
but that the dose level probably was suboptimal.’

The rhodiola extract, SHR-5, was used in another
study of individuals suffering from stress-related
fatigue. The phase Il clinical trial took the form of

a randomised, double-blind, placebo-controlled
study with parallel groups. A total of 60 individuals
(males and females aged between 20 and 55
years) were randomised into two groups. One
group received 576mg SHR-5 extract per day while
the other group received placebo. The effects of
the extract in relation to quality of life, symptoms
of fatigue, depression, attention and morning

saliva cortisol response were assessed on day

1 and after 28 days of the trial. Significant post-
treatment improvements were observed for both
groups (placebo effect) in fatigue, mental health,
depression and in several indices of attention. When
the two groups were compared, however, significant
effects of the rhodiola extract compared to placebo
were observed in fatigue and attention. Also
post-treatment morning cortisol responses were
significantly lower in the treatment group compared
with the control group.”

Another randomized, double-blind, placebo-
controlled clinical study examined the effect of
two different doses of rhodiola (SHR-5) extract on
capacity for mental work against a background of
fatigue and stress. Some physiological parameters
including pulse rate and blood pressure were also
measured. The study was carried out on a highly
uniform population comprising 161 cadets aged from
19 to 21 years. All groups were found to have very
similar initial data, with no significant difference
with regard to any parameter. The study showed

a pronounced antifatigue effect for both doses in

the treatment groups over placebo. There was a
possible trend in favour of the lower dose in the
psychometric tests. No such trend was found in the
physiological tests.”

The same rhodiola extract was used to investigate
the effect of repeated low-dose treatment on
fatigue during night duty among a group of 56
young, healthy physicians. The effect of the rhodiola
extract was measured on mental performance
calculated by a Fatigue Index. The tests chosen
reflect an overall level of mental fatigue, involving
complex perceptive and cognitive cerebral
functions, such as associative thinking, short-
term memory, concentration and speed of audio-
visual perception. These parameters were tested
before and after night duty during three periods of
two weeks each: a) a test period of one rhodiola/
placebo tablet daily, b) a washout period and c) a
third period of one placebo/rhodiola tablet daily,

in a double-blind cross-over trial. A statistically
significant improvement in these tests was observed
in the rhodiola treatment group during the first two
weeks period. No side-effects were reported for
either treatment noted. These results suggest that
rhodiola can reduce general fatigue under certain
stressful conditions.”®

Chronic rhodiola supplementation was shown to be
able to reduce both lactate levels and parameters
of skeletal muscle damage after an exhaustive
exercise session. Moreover the rhodiola seemed to
ameliorate fatty acid consumption. Taken together
these observations confirm that rhodiola may
increase the ability to adapt and cope with the
stress of physical exercise.

Central Nervous System Activity

Rhodiola has been found to possess both
stimulating and relaxing effects on the central
nervous system depending on dose. Small to
medium doses have been found in early animal
studies to be stimulating by increasing the
bioelectrical activity of the brain.'>'® Other studies
have found that rhodiola can stimulate various
neurotransmitters including dopamine, serotonin
and norepinephrine. For example recent studies
demonstrated that rhodiola extract could improve
serotonin levels in depressive rats and induce neural
stem cell proliferation to return to normal level,
repairing the injured neurons at hippocampus.”®
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Other studies have shown that rhodiola promotes
neurotransmitter availability by increasing blood
brain permeability to precursors of serotonin and
dopamine.’®?%?2" Rhodiola has additionally also
been shown to enhance memory by interacting
with acetylcholine.???® These combined effects
of rhodiola are thought to contribute to the herbs
reputation for enhancing learning, concentration,
memory and mood.

Rhodiola administration was found to promote

a moderate increase in the amount of serum
immunoreactive beta-endorphin in rats under basal
conditions. The increase is similar to that found
when rats are adapted to exercise. When rats

were subjected to a 4-hour period of non-specific
stress, the expected elevation in beta-endorphin
was either not observed or substantially decreased
when rhodiola was administered. Consequently,
the characteristic perturbations of the HPA were
decreased or totally prevented. Rhodiola appeared
to have generated non-specific resistance and
prepared the rats to respond more appropriately to
the eventual stressful situation.

The effect of rhodiola extract on the acquisition and
expression of morphine tolerance and dependence
in mice was studied. Results showed that the extract
significantly reduced the expression of morphine
tolerance, while it was ineffective in modulating its
acquisition. Conversely, rhodiola significantly and
dose-dependently attenuated both the development
and expression of morphine dependence after
chronic or acute administration suggesting that
rhodiola may have human therapeutic potential for
treatment of opioid addiction.?®

Antidepressant and Anxiolytic Activities

There is increasing evidence that prolonged
exposure to stressful life events and depression

are both related to significant behavioural,
endocrinological and neurobiological changes in
human and animal subjects. A study examined
whether chronic treatment with rhodiola can prevent
various physiological and behavioural alterations
induced in female rats following 6 weeks of chronic
mild stress (CMS). Rats subjected to the CMS
procedure demonstrated decreased sucrose intake,
reduced moving behaviour, minimized weight

gain and dysregulation of their oestrous cycle.
Treatment with rhodiola completely reverted all of

these changes. The effects were comparable to
those of fluoxetine. Interestingly, neither rhodiola
nor fluoxetine influence the behavioural and
physiological parameters tested in non-stressed
animals. These findings strongly showed that
chronic administration of rhodiola results in potent
inhibition of the behavioural and physiological
changes induced by chronic exposure to mild
stressors.?®

A randomized double-blind placebo-controlled
study examined the effects of two different doses of
rhodiola compared to placebo in patients suffering
from a current episode of mild/moderate depression.
For individuals taking rhodiola, overall depression,
together with insomnia, emotional instability and
somatization, but not self-esteem, improved
significantly following medication, whilst the placebo
group did not show such improvements. No serious
side-effects were reported in any of the groups A-C.
It was concluded that the rhodiola extract SHR-

5 shows antidepressive potency in patients with
mild to moderate depression when administered in
dosages of either 340 or 680mg/day over a 6-week
period.?’

Rhodiola extract was examined in the prevention
of developing nicotine dependence and for the
reduction of abstinence suffering following nicotine
cessation in mice. Spontaneous abstinence
syndrome was evaluated 20 hours after the last
nicotine administration, by analysis of withdrawal
signs, as affective (anxiety-like behaviour) and
physical (somatic signs and locomotor activity).
Rhodiola was administered orally during nicotine
treatment or during nicotine withdrawal. Both
affective and somatic signs (head shaking, paw
tremors etc) induced by nicotine withdrawal are
abolished by administration of rhodiola in a dose-
dependent fashion, during both nicotine exposure
and nicotine cessation. Additional studies to define
the use of rhodiola as a therapeutic approach in the
treatment of smoking cessation are warranted.?®

The effects produced by a single oral administration
of a rhodiola extract on the central nervous system
in mice was examined. The extract was tested on
antidepressant, adaptogenic, anxiolytic, nociceptive
and locomotor activities at different doses using
predictive behavioural tests and animal models. The
results found rhodiola extract significantly induced
antidepressant-like, adaptogenic, anxiolytic-like and
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stimulating effects in mice. This study thus provides
evidence of the efficacy of rhodiola extracts after a
single administration, and confirms many preclinical
and clinical studies indicating the adaptogenic

and stimulating effects. Antidepressant-like and
anxiolytic-like activities of rhodiola were shown in
mice for the first time.?®

Anti-inflammatory Activity

The effects of extracts of Rhodiola rosea radix on
blood levels of inflammatory C-reactive protein
and creatinine kinase were studied in healthy
untrained volunteers before and after exhausting
exercise. Rhodiola rosea extract exhibited an anti-
inflammatory effect and protected muscle tissue
during exercise.®°

The anti-inflammatory efficacy of a rhodiola extract
was evaluated in rats - through carrageenan-
induced paw oedema, formaldehyde-induced
arthritis and nystatin-induced paw oedema. The
tincture extract exhibited inhibitory effects against
acute and subacute inflammation at a dose of
250mg/kg body weight. Inhibition of nystatin-
induced oedema was also observed in a dose-
dependent manner.

The inhibitory effects of rhodiola was also
evaluated against the enzymes COX-1, COX-2 and
Phospholipase A2 (PLA2) relating to inflammation.
The extract showed varying inhibitory activities
against these enzymes depending on the
concentrations. A potent inhibition was observed
against Cox-2 and PLA2. Inhibition of nystatin
induced oedema and PLAZ2 suggested that
membrane stabilization could be the most probable
mechanism of anti-inflammatory action.®’

The effects of rhodiola on the preventive treatment
of acute lung injury (ALI) caused by post-traumatic/
inflammatory and thoracic-cardiovascular
operations was studied in 104 patients. Early use of
rhodiola was shown to lower the complication rate
by around 50% compared to standard care controls.
Thus rhodiola was thought to protect against major
risk factors of ALl caused by massive trauma/
infection and thoracic-cardio-operations.®? Another
study also found rhodiola to offer good prevention
and treatment efficacy in treating complicated
acute lung injury during cardiopulmonary bypass in
patients with pulmonary hypertension.3?

Antioxidant Activity

A study found rhodiola extracts reduced oxidative
stress through up-regulating reactive oxygen
species scavenging capability and enhancing
antioxidant defense mechanisms.®*

Another study found rhodiola extended lifespan

in rats through lowering endogenous free radical
levels. Researchers found that rhodiola is able to
extend the life span of the fruit fly however, the
mode of action is currently unknown. Some authors
suggested antioxidant actions, whereas others
have argued that it may actually be a pro-oxidant
and act through a hormetic mechanism. Rhodiola
supplementation was found to protect cultured cells
against ultraviolet light, paraquat, and hydrogen
peroxide. However, it did not alter the levels of

the major antioxidant defenses nor did it markedly
activate the antioxidant response element. These
results suggest that in human cultured cells rhodiola
does not act as an antioxidant and that its mode of
action cannot be sufficiently explained through a
pro-oxidant hormetic mechanism.3¢

Rhodiola had the highest potential for singlet
oxygen scavenging, hydrogen peroxide scavenging,
ferric reducing, ferrous chelating and protein

thiol protection in a study comparing different
adapotgens. The antioxidant potential of the
adaptogens was found to be proportional to their
respective polyphenol content.®”

Cardioprotective and Antiarrhythmic Activity

Rhodiola extract was found to prevent
stress-induced cardiac damage. Myocardial
catecholamines and cAMP levels were also
measured. Rhodiola was shown to prevent both
stress-induced catecholamine release and higher
cAMP levels in the myocardium. Moreover, the herb
prevented lower adrenal catecholamines during
stress. The findings suggest that the antistressor
and cardioprotective effects of Rhodiola rosea are
associated with limited adrenergic effects on the
heart.®®

A course of treatment by Aralia mandshurica or
Rhodiola rosea extracts reduced the incidence of
ischemic and reperfusion ventricular arrhythmias
during 10min ischemia and 10min reperfusion.
Whereas extracts of Eleutherococcus senticosus,
Leuzea carthamoides, and Panax ginseng did not
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change the incidence of ischemic and reperfusion
arrhythmias. Chronic treatment by Aralia, rhodiola,
and Eleutherococcus also elevated the ventricular
fibrillation threshold in rats with postinfarction
cardiosclerosis.*

Salidroside, one of the active components of
rhodiola shows potent antihypoxia property.
The cardioprotective effects of salidroside, from
ischemia and reperfusion were examined.

Cardiomyocytes were exposed to 4 hours of
ischemia and 16 hours of reperfusion, and then cell
viability, apoptosis, glucose uptake, ATP levels and
cytosolic Ca(2+) concentration were determined.

Treatment with salidroside markedly improved cell
viability, decreased lactate dehydrogenase release,
reduced cell apoptosis, significantly improved
cardiomyocytes glucose uptake and increased
O-linked N-acetylglucosamine GIcNAc levels, as
well as reducing cytosolic Ca(2+) concentration
compared to untreated cells following ischemia/
reperfusion.These results suggested that salidroside
significantly decreases cardiomyocyte injury
following ischemia/reperfusion.4

Another study found salidroside to be protective
against cardiomyocyte death or damage. In this
study, pretreatment with salidroside markedly
attenuated hypoxia-induced cell viability loss,
cell necrosis and apoptosis in a dose-dependent
manner.*

A course injection of rhodiola extract for eight

days was reported to increase the resistance

of experimental animals to adrenalin or calcium
chloride-induced arrhythmias. Preliminary injection
of naloxone eliminated the antiarrhythmic effect of
rhodiola. The anti-inflammatory drug, indomethacin,
had no effect on the antiarrhythmic action of
rhodiola. The antiarrhythmic effect of rhodiola was
assumed to be associated with the induction of
opioid peptides biosynthesis.*?

Another study found that intravenous infusion

of the opioid antagonist, naloxone, completely
abolished the favorable effect of rhodiola in
relation to the heart contractility and coronary flow
parameters. Thus the authors postulated that the
protective effect of rhodiola may be connected
with an increase in the level of endogenous opioid
peptides.*

Rhodiola is also a component of the adaptogenic
formula Tonizid which has been found to

improve cardiac function — through exhibiting
cardioprotective and antifibrillatory properties.*
Tonizid was also found in another study to prevent
fibrillation during coronary occlusion and acute
cardiac ischemia/reperfusion and postinfarction
cardiac fibrosis.*

Endocrine and Fertility Activity

Studies in mice and humans have shown that rhodiola
can enhance fertility.

One study in mice found that most rhodiola
(rhodosin) treated animals had improvements in the
number of growing follicles, the oocyte volumes,
the accumulation of RNA in oocyte cytoplasm, the
proliferation of the lining and glandular cells of

the uterine horns, and the preparation of uterine
mucosa for fertilization. In sexually mature mice
rhodosin increased the mean weight of the uterine
horns and the mean weight of the ovaries. However,
the administration of rhodosin to sexually immature
female white mice for 3 weeks did not affect

sexual maturation, the onset of oestrus, the weight
of ovaries or uterine horns, or the maturation of
follicles.

Thus it is possible that the effects of rhodiola
preparations depend upon a specific hormonal
interaction with oestrogen receptors.*

Forty women with amenorrhea were given rhodiola
(either 100mg extract orally twice a day for 2 weeks,
or TmL rhodosin intramuscularly for 10 days). In
some subjects the treatment cycle was repeated

2 to 4 times. Normal menses was restored in 25
women, 11 of whom became pregnant. In those

with normal menses, the mean length of the uterine
cavity increased from 5.5cm to 7.0cm (normal) after
rhodiola treatment.#’

Neuroendocrine animal studies have showed that
rhodiola like other adaptogens, enhanced thyroid
function without causing hyperthyroidism.4

In an open study, 26 out of 35 men with erectile
dysfunction and/or premature ejaculation (of 1

to 20 years duration) responded to rhodiola (150

to 200mg/day for 3 months) with substantially
improved sexual function, normalization of prostatic
fluid, and an increase in 17 ketosteroids in urine.*®
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Immune-Modulating and Anticancer Activity

Rhodiola has been shown to exhibit immunotropic
activity in pigs. Blood lymphocyte cultures were
found to stimulate or inhibit T cell proliferative
responses at different concentrations. The in vivo
effect of these herbal remedies on the proliferative
response of mouse splenic lymphocytes was
examined. Significant stimulation of the proliferative
response, in comparison to the controls, in mice fed
lower doses of tested remedies, and inhibition, no
effect or lower stimulation, in mice fed higher doses
of rhodiola was demonstrated.®°

The active constituent from rhodiola, salidroside,
was shown to possess immunological adjuvant
activity by regulating humoral and cellular immune
responses in mice.® Administration of Rhodiola
rosea extract also directly suppressed the growth
of and the extent of metastasis from transplanted
Lewis lung carcinomas in mice.*?

Experiments on mice inoculated with metastasing
Lewis lung carcinoma showed that the antitumour
and antimetastatic effects of cyclophosphan
(cyclophosphamide) are potentiated by the extracts
of phytopreparations based on baical scullcap
(Scutellaria baikalensis), rhodiola (Rhodiola rosea),
common licorice (Glycyrrhiza glabra), and their
principal acting components — baikalin, paratyrosol,
and glycyrram.s®

In rats with transplanted adenocarcinoma and
lymphosarcoma, supplementation with Rhodiola
rosea extract inhibited the growth of both tumour
types, decreased metastasis to the liver and
extended survival times.%*

The anticancer effect of rhodiola on cytostatics, cell
cycle, induction of apoptosis or the mitotic activity
of healthy and cancerous cells was examined.

The extract of rhodiola was found to inhibit

division of leukemia cells (HL-60), preceded by an
accumulation of cells at the prophase stage. This
resulted in an induction of apoptosis and necrosis

in HL-60 cells, and to marked reduction of their
survival. The cells enter apoptosis from phase G2/M
of the cell cycle. After treatment with the extract,
no chromosome aberrations or micronuclei were
observed, which indicates the mild action of the
extract. The cytostatic and antiproliferative effect of
the rhodiola extract, and its mild action, suggested
possible use in anticancer therapy by enhancing the
effectiveness of cytostatics.®®

The antiviral and immune modulating effects of
salidroside, a major component of rhodiola were
examined. Salidroside exhibited obvious antiviral
effects both in in vitro and in vivo experiments.
Salidroside was found to modulate the mRNA
expression of the cytokines interferon-gamma,
interleukin-10, tumor necrosis factor-alpha, and
interleukin-2. In conclusion, salidroside possesses
antiviral activities against CVB3 and it may represent
a potential therapeutic agent for viral myocarditis.*®

Indications

« Physical and emotional stress

» Depression and anxiety

» Endurance and sports

« Cardiovascular disease

» Fatigue

» Poor memory and concentration

« Immune insufficiency and cancer

« Oxidative stress and inflammatory disorders
« Female infertility, sexual dysfunction in men

Energetics
Cool, dry.

Use in Pregnancy

Not known to be contraindicated in pregnancy,
though safety studies have not been done.
Contraindications

While the administration of rhodiola may be
beneficial in monopolar depression, use is not
recommended for bipolar states.

Drug Interactions

Caution with monoamine oxidase inhibitors

(MAOIs — used to treat depression), antidepressant
(e.g. paroxetine, escitalopram), antidiabetic and
immunosuppressant drugs.

Administration and Dosage
Liquid Extract: 1:2

Alcohol: 45%

Weekly Dosage: 15 to 30mL
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