Definition

l

Using medicines derived from
plants or herbs to treat or
prevent health conditions

l

Etymology and Ehiology

"phyton" = plant
"therapeia" = healing or
medical treatment

Introduction V- N
K l '
-
Drug Vegetable Preparation A N 4

Active Principle Phytoterapeutic Products

'/_/\’ l Chemical compound

Substance that has a
physiological effect when
ingested or otherwise
introduced into the body

It's the part of the plant that
cointains the active principle
e.g. leaf, root, bark, flower...

[ Complementary medicine practice

Medicinal Plant

l

Plant used for
medicinal purposes

responsible for the
physiological effects of
a drug

Drug administration:
herbal teas, extracts,
oils, macerations...

Medicinal Drug

Sold in the U.S. over
the counter as dietary
supplements

it's not the same...
this is referred to the
active principle alone

More regulated and available by
prescription in some other
countries, particularly in Europe

Traditional Medicinal Plants

|

Plants used for medicinal purposes
for generations and are often part
of traditional medical systems

Controversy
surrounding regulation
of dietary supplements

Not undergone rigorous
scientific studies of
effectiveness, safety or quality

Some argue that the current
regulations are not strict enough

to ensure the safety and efficacy Legislation behind Medicinal Plants
of these products l

[Varies by country]




[ Collection, harvesting, preservation and storage of medicinal plants ]

[Phytotherapy » |dentification of medicinal plants » Collection of plant material » Preparation of plant material —b[ Extraction of active principles ]—J Isolation and purification of active principles » Formulation of phytoterapeutic products » Clinical trials » Regulatory approval » Marketing and distribution ]
Procurement and processing [Drugs harvesting ] [ Drug storage ] [ Quality control ]
of medicinal plants
A 4 A
( istics | ducibility and
Characteristics reproducibplility an
s Y ~ e ) protection
Types of plants Factors Leaf — when green cool, dry place
wild or cultivated plant age ) ’ out of light
y ,
autochthonous or season of the ™ flowers — ) isolate from s - ~
pre- puberty - . 1) elements of quality control
allochthonous year flowering period thormones atmosphere many factors involved y
acclimatised or exofic time of the day r r;%rr‘]'tzior:g:lss finding identity clear and scientific definition
v fruits & seeds — | avoid development of state of preservation identity — characteristics
@@ L when ripe J parasc;trzzsi';?nrsnlcro- adulteration evaluation — active
. o . i ingredient content
Wild plants >[ Domestication ] }[ Cultivated plants] alterations - A - | . amount of active 9
[ bark — in vegetative ] spring and control storage time ingredient preservation and stability
; rocesses summer . .
\ 4 N enzymatic P post-harvest processes purity — humidity, ash,
( Steps reactions . contaminants...
(" . . A ) e . . . and external
inconvenients ) cecommended when 1. study natural habitat Benefits ) inconvenients alterations root and rhizome — not | autumn
production abundant natural 2. collecting plants and abundant and good quality | | Market saturation due in vegetative processes |and winter
. h ¢ :
irrgular growth production seeds arvests fo overproduction A [use of chromatographs]
- i o similar growth i jon:
geographical dispersion cost effe(_:tlve 3. genetic improvement 9 more fragne compared solution: for analysis
harvesting . . lection techni to wild plants
; oo ; 4. conditions, possible selectuion techniques,
variable active ingredient o ) d i
content cultivation not problems and duration tdrug quality
available of cultivation . : : . controls at all stages
expensive collection - - controlled active ingredient dehydration enzymatic enzymatic | o oo
very low demand 5. economic evaluation quantity inhibition inactivation
risk of contamination . .
localised production v ,
risk of extinction of that propagate the . . e N
. . tcontrol |manipulations Types Types
species new species:
natural drying (sun and with boiling alcohols
shade)
liquid vapours: water,

sexual form — asexual form — cell artificial drying (drying alcoholic, dry heat
seeds and tissue cultures tunnels, infrared, microwave)

Vegetable
[ biotechnology ] freeze-drying (-40°C/-80°C

and then sublimate)

\ 4
use of elicitors —» use of metabolic callqs cultyres: organogenic transformed (hairy)
substance used by the engineering — forcing undifferentiated | | cultures: when root cultures:
plant in a given situation production of the cell§ together ywth thgre |s.a I.ot of infection by
(when it's attacked) compound of interest auxins + cytokines| |active principle in Rhizobium

rhizogenes bacteria

/_J specific organs

[difficult to replicate ]




gums (exudates)

%/Bstituents)

Carbohydrates

!

polysaccharides

y/\

excipients,
thickeners and
binders

A

Active ingredients ]

A

|

responsible of drug
action and effect

y

primary metabolites

in all plants — vital functions for
development (energy,
morphogenesis and reproduction)

oils,

unsaponifiables
and waxes

mucilages (cellular

cyanogenetic
heterosides

|

broken vegetable —

sugar + cyanhydrin

|

toxic properties

( cherry laurel
L distilled water

Proteins

amino acid plant proteolytic
derivatives enzymes
[ | cosinolates] sulphur apain bromelain
gy compounds Pap

A

i . - proteolytic acid fraction
sulphur heterosu?ies [ ox!d|ses m?o ] enzymes of american
derlved from amino volatile sulphides from green pineapple
acids — brassicae papaya fruit fruit

A
garlic bulb

glucose + potassium
acid sulphate + allyl
isothiocyonate —
rubefacient

improve digestion
and healing of
sores and skin
conditions

( different active ingredients: ]

reinforcing, antagonist: | effect

Lsynergism: teffect, adjuvant:

simple phenolic

Phenolic compounds
L (sikimic + acetate-

malonate)

\ 4

2-unit dimers derived
from 1-phenylpropane

)

; coumarins
phenols acids
Y . -
few, except benzoic acid, benzo-a-pyrone
h dr(’) uinone cinnamic acid derivatives
yod and caffeic acid

derivatives

Y

¢ hydroxycoumarin — venotonic
¢ pyranocoumarin — coronary

vasodilator

+ furanocoumarins — psoralen
(photosensitiser) for psoriasis r

\.

s

semi-synthetic )
podophyllotoxin
derivatives

A
N

.

antitumour and
antiviral activity

flavonoids
(stricto sensu)

vitamin P property:
vasoprotectants
and antioxidants

anthocyanins

Y
red, pink,
blue, violet

heterosides:
anthocyanosides
with genins

J

( . R N\
vitamin P factor:
capillary-venous

 protectors

1 twilight vision
capacity

A 4

J/

colouring agents

[antioxidants and atoxic]

secondary metabolites

the majority of the
active principles

not involved in plant growth —
response to environmental
changes and defence

4 )
biosynthetic pathways:
- sikimic acid
- acetyl-CoA

flavonoids

comp

tannins

A 4

water-soluble
polyphenolic

ounds

\ 4

—_—
astringent and
skin tanning

properties

hydrolysable condensed
tannins tannins
Y ¢
( ) more resistant to
sugar + o
: . hydrolysis, similar
phenolic acids .
\ ) to flavonoids

v

gallic or ationic tannins
ellagic acids and procyanidols

\f/

Use

internal:
antidiarrhoeal
and antiseptic

external:
protective and
healing

- mevalonic acid
- amino acid

- mixed
.

quinones

grouping of para-
quinones or ortho-

-~

quinones
Y
benzoquinones: hydrc?xy-
limited interest anthraquinones:
laxatives

~

naphthodiantrones
(hypericum):

antidepressant and
healing agent

naphthoquinones:
antibacterial,
fungicidal, antiviral

-

mono- and
sesquiterpenes

|

A
essential oils

Y

. )
various properties

|

Terpenoids ]

(mevalonic acid)

A

coupling pentacarbon units
(derived from isoprene)

diterpenes

20C compounds
found in plants
and resins

antispasmodic

~

antiseptic

diuretic

rubefacient (topical)

expectorant

/

anti-inflammatory

A

eucalyptol and menthol

A

iridoids (bicyclic
monoterpene):
valerian root

Some are toxic,\
others have
therapeutic

potential )

!

~

Taxol — cancer
treatment,

Stevioside as a

sweetener )

T

steroids (-3 Me)

[ triterpenes and ]

30C compounds cyclization
of squalene, pentacyclic,
always hydroxylated at C3

saponosides
(saponins)

J

cardiotonic
heterosides

Heterosides

hydrolyzed — genin

and sugars

triterpenic or
steroid genin

A

produce foam by

agitation (detergent

properties)

hemolytic and
pharmacological
properties

Steroidal heterosides
with specific action
on cardiac muscle

Narrow
therapeutic range

Y

Digoxin is a
notable example

carotenoids

Tetraterpenic molecules
with conjugated double
bonds and intense color

Precursors of
vitamin A

[

Used as natural
non-toxic dyes

natural colouring
agents: peppers
and saffron

pseudoalkaloids

|

Alkaloids
(amino acids)

i

nitrogenous substances
derived from amino acids,
usually toxic, with significant
pharmacological properties

protoalkaloids

i

imperfect alkaloids

|

not derived from
amino acids

] simple amines

derivatives of
puric bases

Action

!

CNS stimulant (caffeine)
parasympatholytic (atropine)
local anaesthetic (cocaine)
hallucinogenic (mescaline)

y

hepatotoxic pyrrolizidine
alkaloids Ttoxicity
plant is not used —
substances already isolated




tisanes: aqueous solution
consumed immediately. easy,

infusions: boiling water

over dry drug, cover and

steep 5-10 minutes, drink
immediately. soft parts

little drug (clumpable),
pleasant, |stable. infusions,
macerations and decoctions

macerations: extraction at room
temperature using solvents: water
(tisanes <24h), oil (essential oils,
months) or alcohol (tinctures and
alcoholates, indefinite time). avoid

extracts: from dried drug,
maceration or percolation
with water or alcohol

!

decoction: boiling water with
the drug for 5-20 minutes, turn

o fluid extract: alcohol 70° evaporation up to 1:1

soft extracts: up to 15-20% water

dry extract: total evaporation up to 5:1

glycolic extracts: dry drug + glycols 1:5

cryo extracts: fresh drug at -20°C+15% alcohol

off heat, rest for 10-15 minutes,
filter and drink. hard parts

extraction of tannins

tinctures: cold alcohol + dry drug.

maceration (in bottle) or percolation
(dripping in percolator). 1:5 drug-ethanol 70°
— 2-10 days, filter and add alcohol to initial
volume. take 15-25 drops in glass of water

alcoholaturates: similar to
tinctures but with fresh drugs
— 8-10 days with alcohol 80-
96° and 1:1 or 1:2 ratio.

plant powders: powdered and dried drug
at 25-45°C. micropowder or cryomilled
(previously frozen at -196°C). directly in
herbal teas or in pharmaceutical form

!

Direct

essential oils: volatile, lipophilic aromatic
products obtained from aromatic plants.

oral diluted (infusion), inhalation or topical

diluted and can be used to prepare syrups

!

methods of administration

[Phytotherapy preparations and]

e N
homogeneous products

obtained by subjecting a
\herbal drug to processesj

Y
N
to obtain infusions, herbal

-

teas, extracts, distillates
J

-

whole fresh plant suspensions (WFPS):

maintain fresh plant characteristics —
freeze <24h at -50°C + alcohol 36°

aromatic waters: very dilute solutions of

essential oils in water. oral or topical. prepared
with talc (adsorbent substance) to increase the
contact surface between essence and water

juices: expression of fresh
plants, high nutrient content.
filter and drink immediately
after extraction due to
alteration by light and air

types of use

galenical or herbal
preparations

purpose, duration,
route, patient

\ 4

conditions the form and
administration (child vs. elderly)

Y

direct use of the drug vs.

transformation to pharmaceutical
form (>accuracy and stability)

oral, cutaneous,
rectal, vaginal,
ophthalmic and
optic use

Y
Drinkable ampoules:
glass ampoules with exact
dosage like royal jelly

Y
Oral drops: most common direct
administration of tinctures, fluid extracts,
macerated extracts and essential oils,
diluted in water, juices or drinks

\ 4

Syrups: 64% sucrose in water + plant
extracts (tincture, fluid extract) are used.
administered by spoonfuls (can be diluted
in a liquid): 1-2 spoonfuls, 3 times a day

Y
[Melitos: similar to syrups,]

but with honey.

\ 4

Elixirs: sweetened and flavoured
hydroalcoholic excipient (proportion alcohol
15-20%, minimum 20% sugar). solvents
alcohol and water. tinctures + water + sugar
= elixir. syrup + alcohol = elixir.

Y

~
Instant soluble preparations: powder

or granules of dry extracts (+essential
oil) to be taken with hot water. may

\contain excipients and flavouring agents

A

4 )
Capsules: prepared by encapsulating

the plant extract in hard or soft gelatine

capsules (pearls) in a glycerogelatine

L shell. easy, dosed, stable

Y
Tablets: compression of powder or
granulate + excipients (microcrystalline
cellulose, lactose). easy, dosed, |stable

Cutaneous

Liquid Solid

v v

and time-consuming )

\ 4

Dragees: glossy, coloured sugar-
coated tablets. easy, dosed, |
stable and time-consuming

Ointments: mixture of the plant extract
with a base of vaseline (hydrophobic),
lanolin (adsorbent) or water
(hydrophilic). to treat skin conditions

Liniments: mix the plant extract
with an oil or alcohol base and
applied to the skin by massage.
treat muscular and joint conditions

A Y

Creams: mixture of the plant extract
with a water and oil base. can be
hydrophobic (water/oil emulsion) or
hydrophilic (oil/water emulsion)

Lotions: mix plant extract with a
water base and applied to the skin
as a compress or spray. treat skin

and muscle conditions

Y

Gels: liquids gilified with agents.
lipogels: liquid paraffin, colloidal silica
or aluminium soaps. hydrogels: gums,

starch, cellulose, silicates. take into
account composition and % alcohol

eyes

A

Ophthalmic baths: eye treatment with

an eyewash or compresses, prepared
with 5% plant mixtures. effective for

eyelid inflammation and conjunctivitis
sterility and isotonicity important

—

Eye drops: sterile solutions or

suspensions of medicine, applied to the

conjunctival sac. requires filtration, pH

and osmotic pressure adjustment. used

to relieve irritation or conjunctivitis

"

Others

nose

Y
Nasal preparations: liquid, semi-solid, or

solid preparations, local or systemic effect.

formulated to avoid damaging the nasal
epithelium and allow normal functions

\ 4

They are isotonic with pH 6.5-8.3 to
avoid affecting ciliary movement
and are used as nasal
decongestants and antiseptics.

A

Inhalation preparations:

e Solid or liquid formulations for
respiratory tract

e Local or general effect

o Administered as vapors or aerosols

ears

A

Otic preparations: liquid, semi-solid,

or solid preparations for the ear that

can be instilled, sprayed, insufflated,
or applied to the ear canal.

A

They are made with vehicles such as

glycerin, propylene glycol, and other

glycols, or water-based vehicles with
viscosity enhancers.

Y
if the ear is injured — risk of systemic
absorption. semi-solid forms of ear
application are also available.

mouth

Y

Gargles: non-viscous aqueous
solutions for the oral cavity and
oropharyngeal area. antiseptic action
to relieve pain and inflammation.

\should be gargled and not |ngestedj

Y

4 N
Mouthwashes: liquid solutions for
oral mucosa, gums, or tongue.

antiseptic action for oral conditions.

administered by rinsing the oral cavity
- )

Rectum

Y

Rectal preparations: administered
rectally for local or systemic effects.
suppositories and enemas (liquid) are
commonly used. foams, ointments,
creams, and gels are also available

Vagina

y

Vaginal preparations: administered
in unit doses. similar to suppositories.
appropriate form, volume, and
consistency for vaginal administration




Toxicity of medicinal
plants

plants — active
ingredients

therapeutic effect and
toxicity are quite close

(they eat everything)

[children are the most affected]

Cardiovascular

Gastrointestinal
toxicity

toxicity

vomits and
diarrohea cadiotonic
heterosides

Diterpenic
alkaloids

euphorbiaceae, such as
the genera Euphorbia,

Mercurialis, Croton and
Hippomane (the tree of

death ) Digitalis purpurea,
D. lanata y D. sp. pl

heart failure aconite and
. " treatment yew (taxus)
cause mild gastroenteritis.

[rich in saponosides can also ]

in case of
intoxication

narrow therapeutic
margin and

accumulation in the

heart muscle can be
dangerous

severe neurotoxic
and cardiotoxic

effects

Anticholinergic
syndrome

tropine alkaloids —

Solanaceae contain
can be toxic

7

\

Intoxications by
Solanaceae

\

J/

serious but rare

Peripheral effects

facial flushing

Effects on CNS

agitation

.
dry mouth and
mucous membranes

N

A

hot and dry skin

A

N
>

motor incoordination

A

N
>

seizures

A

fever

Al

N
>

visual hallucinations

A

N
>

mydriasis

Al

N
>

unintelligible speech

A

Plants with piperidine,
pyridine, and
quinolizidine alkaloids

Intoxications serious but rare
— ingestion of cigarettes,
skin absorption, confusion

Effects on the
autonomic

Effects on the
Central Nervous

N
r

urinary retention

Al

[ abolition of intestinal

noises
>

A

A

tachypnea

N
>

disorientation

A

N
>

lethargy

A

N
>

i\

tachycardia

Al

.
coma with respiratory
\depression

A

J

nervous system System
y
4 N\ 4
hypersalivation, lacrimation and  vertigo
sweating e seizures
nausea, vomiting and diarrhea e paresthesias
bronchospasm and arrhythmias » fasciculations
hypertension or hypotension o weakness
. « progressive

muscle paralysis)

Hepatlc toxmlty]

Plants with
pyrrolizidine
alkaloids

Intoxications are rare —
abusive use of plants or
contaminated cereals

Hepatotoxicity

y

e chronic
hepatotoxicity

» hepatic veno-
occlusive
disease

* hepatomegaly

¢ cirrhosis.
\_ J

yrrolic metabolites i

P n
hepatic microsomes

— toxicity

|

Pyrrolic derivatives act
as alkylating agents

y

Pneumotoxicity

e pneumonia
e emphysema
e edema

flowering tops of borage
root of comfrey

whole plant of Senecio
floral head of coltsfoot

Nucleotoxicity

¢ mutagenesis

e carcinogenesis

« other effects on
the nucleus

Cyanide toxicity

Toxic plants with
cyanogenic glycosides

2-hydroxynitrile
glycosides (derivatives
of aa's) — hydrolysis —
hydrogen cyanide

Rapid ingestion of large
amounts of plants rich in
cyanogenic glycosides:
Cassava and bitter
almonds

Symptoms of HCN

poisoning

¢ vomiting, abdominal pain
and diarrhea

¢ changes in respiratory rate

e headaches and dizziness

Oxalate toxmlty

l

soluble and insoluble
oxalate in plants

l

[ rhubarb, sorrel, ]

and starfruit

'

irritation of the oral and
digestive mucosa

l soluble

gastrointestinal disorders,

hypocalcemia, renal
damage, and lesions in
the liver and brain

'

veterinary medicine

v

dangerous for
livestock, serious
damage if consumed

 disturbances of
consciousness

e deep coma

¢ respiratory depression

.

in large quantities y

Glucosmolates

N
brassicaceae, such as

cabbages, mustards,
and black radish

when crushed or
broken — hydrolysis

by specific enzymes )

\ 4
sulphur compounds
with goitrogenic
properties

Nicotine
syndrome

Toxoalbumms

group of highly
toxic glycoprotein

Inatural availability,
only in certain seeds

bean, jequirity bean,

Other plants: castor
and mistletoe

\ 4
Ricin can be a
bioterrorism

weapon

e

f. [ ] [ ] [ ]

abdominal pain and vomiting )
diarrhea and gastrointestinal
bleeding

dehydration and shock
miosis and cramps

liver and kidney damage
convulsions, coma and death)




Ve

Y

effects

(, . . )
hallucinogenic and
anticholinergic

Y

headache,
hyperexcitability,
or drowsiness

Y

Plants that alter CNS

~

(Valerian root: withdrawal
\syndrome (prolongued use)

>
Fruit of star anise (atenol):
\neurotoxicity in children

AL

>
Tuyona (tuya, sage, and
\absinthe): convulsions

AL

(Pinocamphone (hyssop):

convulsions
N\

AL

>
Aerial parts of ephedra:
headache, anxiety, tremors,

insomnia
N

AN

>
Cassava rhizome:
cyanogenic heterosides
— konzo (paraparesis)

AN

>
Lathyrus seeds (ODAP):

neurolathyrism (leg rigidity

\with a later paralysis)

of Medicinal Plants

[Adverse Reactions

|

Y

Increased

consumption as
self-medication

A\ 4

considered effective
and safe due to their
"natural" character

A\ 4

should actually be

considered as
medicines

adverse effects,
interactions, and
contraindications

should require same
safety guarantees as
other medicines

Dermatological

i

Pruritus, skin
rash, urticaria

Y

Allergic contact
dermatitis — aloe
vera gel, garlic bulb

i

Photosensitization

bergamot, celery, fig
(furanocoumarins),
St. John's wort

(naphthodlanthrone)

Arnlca flower
(sesquiterpene
lactones)

+ sunllght — acute

dermatitis, vesicles to

blisters,
hyperpigmentation

Y

from vesicles to
necrotic lesions
(use very diluted)

—

On the Central
Nervous System
& J

[occlusive disease

Hepatic veno-

} [ Chronic hepatitis ]

unsaturated

pyrrolizidine
alkaloids

Y

|

borage, comfrey,

senecio, coltsfoot]

Hepatic

Y

Highly susceptible to a

wide

range of injuries, a

highly exposed organ

Y

clinical

manifestations of

hepatotoxicity

[ Cholestatic hepatitis ]

A
{wall germander]

flowers

A\ 4

\ 4
kava roots (from
Polynesia with
anxiolytic properties)

Y

used in weight
loss diets in the
90s, now banned

hepatic toxicity effects
when imported to Europe,
withdrawn in 2001

L Reactions

( Types of Adverse 1

|

Suspension of the
commercialization

1

Y

ethanolic dry extract of

green tea leaves with

25% catechols and 5-

10% caffeine

Y

[

2003; cholestatic

hepatitis and steatosis}

D

Nephrological

A 4

organ closely involved
in the detoxification of
xenobiotics

A 4

to toxic action

[especially prone}

A

Irreversible
nephropathies
\ 4

species of the
Aristolochia genus
(prohibited in 2001)

\ 4
aristolochic acid
linked to kidney

damage and disease

Y
Belgian women,
treatment with Chinese
herbal medicines for
weight loss...

Nephrolithiasis
(kidney stones)

A 4

[species of Ephedra

(ephedrine)

|

\ 4
can generate
nephritic colic by
precipitating in the
renal tubules

\ 4
[ It's infrequent ]

Consumption of

iodine-rich algae
(Fucus thallus)

4 .
recommended in

| loss regimens )

certain weight

A\ 4

hyperthyroidism

Not frequent

Ginseng root

Liquorice root

syndrome

!

[ginseng abuse

anxiety and
irritability
nervousness and
insomnia
hypertension
morning diarrhea

and skin rashes )

!

[ + estrogenic ]

effects

!

(pseudo-hyper- )
L aldosteronism )

Y

e muscle
weakness

» hypertension

» hypokalemia

e water and
sodium
retention

\ 4

Glycyrrhizin and

genin — enzyme
inhibition and
corticoid effect

Keep below
2g per day

A\ 4

Keep below 1-3g of
licorice per day
(200mg glycyrrhizin)

Gastralgia

presence of
tannins, saponins,

and/or essential oil
\ Y,

Y

( 2\
in butcher's broom
L or horse chestnut )

Y

|

Slight laxative effect

of devil's claw root

|

Others

Stimulant laxative

drugs of the colon

|

hydroxyanthracene

derivatives

|

[

!

senna leaves and
aloe vera gel

!

blackish discoloration

of the colon + lazy

bowel syndrome

Ginkgo leaf

Garlic bulb

headaches
dizziness
digestive
disorders
allergic
reactions

~N

« digestive disorders

o dermatitis

e characteristic odor
in breath and sweat




Absorption

they usually
reduce drug
absorption

\ 4

by altering digestive pH, speed
of gastrointestinal transit, or via
non-absorbable complexes

\ 4

They can be resolved by
separating administration

Anthraquinone laxatives

aloe vera gel, senna leaves
and fruits, buckthorn bark,
and cascara sagrada bark

Y

faster Gl transit and
reduced absorption

h 4
[ due to the hypokalemia ]
t t

hey produce they interac

\ 4

Mechanical laxatives

guar gum

!

adsorb multiple
active ingredients

v

[psyllium seed,}

[preventing or delaying

their absorption

|

cardiac glycosides (digoxin with ftoxicity)
antiarrhythmics (quinidine tarrhythmias)
thiazide diuretics

corticosteroids and licorice root (electrolyte
balance)

~

/

Interactions of
Medicinal Plants

l

[p

harmacological interaction: th
effect of the drug is modified

e

—

i

by the presence of another agent
(drug, food, medicinal plant, or

environmental factor)

i

therapeutic purposes

i

[Potentiation used for}

reduction (ineffective) or potentiation (toxicity)

[Most worrying interaction is with medicinal drugs:

many drugs have a
narrow therapeutic
margin

avoid plants in
postoperative
stages (high

amount of drugs)

sufﬁment to recommend a vigilant attitude.

Knowledge of interactions is limited, but }

|

Pharmacokinetic

interactions

changes in parameters
that condition plasma

concentrations

cayenne fruit, black
pepper, ginger root

|

increase drug absorption
and bioavailability

|

Metabolism

enzymatic
inducers

1

| types of interactions )

we can predict the interactions

knowing the drug and the plant
but not the clinical relevance

|

enzymatic
inhibitors

decrease
therapeutic effect

therapeutic effect

increase (toxic) }

greater
metabolism

St. John's
wort flower

Garlic bulb

\ 4

CYP450 enzymatic
enzymatic inducer
inducer
\ 4
lowers therapeutic failure ]
therapeutic leffect
effects

\ 4

be careful when stopping

St. John's wort as toxicity
may occur

\ 4
less
metabolism

\ 4
'

Grapefruit
juice

\ 4
)

enzymatic
inhibitor
~— @@

less

metabolism
= toxicity

Pharmacodynamic

interactions

alterations of the pharmacological

effect — increase (synergism) or

decrease (antagonism)

Serotonin syndrome

tremor, behavioral
changes, vomiting,
headaches, myalgias

\ 4
St. John's wort
flowering tops extracts
+ antidepressants

\ 4
similarity in
mechanism of action

Photosensitivity

St. John's wort

flowering tops + known

photosensitisers

\ 4

sulphonamides,

tetracyclines, quinolones,

or thiazide diuretics

Hemorrhagic
phenomena

garlic bulb or
ginkgo leaf + oral
anticoagulants
(warfarin)

Hypoglycemia and
Oestrogens

garlic bulb or
ginseng root +
hypoglycaemic
agents

\ 4

|

Ttoxicity of oestrogen
agonists: ginseng root




Valerian Root

part: dried has a characteristic
underground parts nauseating odor

active ingredients: epoxyiridoid esters,
essential oil, and non-volatile sesquiterpenes

e —

action: sedative, adverse effects: an excess can

hypnotic, muscle give headaches, excitability,
relaxant, and insomnia, arrhythmias, and

antispasmodic actions withdrawal syndrome

barbiturates can enhance its sedative effect

|

contraindications: not in pregnancy,

lactation and children under 3 years of
age. do not use before driving or
operating dangerous machinery

[ interactions: alcohol, benzodiazepines, and J

\ 4
posology: 2-3 g of drug or equivalent doses
of dry extracts, 1 or more times a day

Insomnia

Nervousness,
and Anxiety

Anxiety

sleep disorder,

difficulty falling

asleep, daytime
fatigue

unease, Worry,
fear, stress,

excessive,
persistent

Passionflower,
passionflower herb

part: aerial parts (stems, ] ‘ Similar to valerian for

leaves, flowers, and fruits) insomnia, anxiety

WJ

active ingredients: Flavonoids,
alkaloids, pyranic derivatives,
phytosterols

part: flowering tops

Hawthorn

thorny shrub with shortly
petiolate leaves and
inflorescences in corymb

active ingredients: flavonoids
(1-2%, hyperoside) and
proanthocyanidins (1-3%)

action: sedative,
anxiolytic, antispasmodic,
and muscle relaxant

adverse effects: an
excess can give nausea,
vomiting, and sedation

interactions: could enhance
the sedation of sedative drugs

Y

contraindications: not in
pregnancy, lactation, and
children under 12 years old

Y

[

posology: daily dose of 0.5-2 g of drug or
equivalent doses of other preparations

|

action: cardiotonic,
antiarrhythmic, and coronary
vasodilator effects; sedative
and muscle relaxant actions

adverse effects
none reported

interactions: do not combine
with sedative drugs or
cardiotonic heterosides

A

contraindications: not in
pregnancy, lactation, and
children under 12 years old

A

|

posology: 2-5 g/day of powdered drug or
160-900 mg/day of hydroalcoholic extract

Lavender

Lamiaceae family

WX
part: flower and
essential oil

active ingredients: essential oil (1-3%)
rich in monoterpenes, tannins, coumarins,
flavonoids, and phenolic acids

action: sedative, hypnotic, anxiolytic,

antibacterial, carminative, local analgesic, adverse effects:

and anti-inflammatory effects, spasmolytic none reported
and cholagogue actions

interactions: do not take with
other sedative drugs,
anxiolytics, or alcohol

v
contraindications: not in
pregnancy, lactation, and

children under 12 years old

v

posology: infusion 1-2g/150 ml,

3 times a day. 1-4 drops/day of
essential oil, also topical use

(Medicinal plants used in Centralw

Depression

mood disorder, sadness,
hopelessness, loss of
interest, fatigue

Hypericum or
St. John's Wort

Saffron

perennial
herbaceous plant

part: stigma
and petals

active ingredients: heterosidic
carotenoids, picrocrocin, and safranal

Iridaceae family

part: flowering tops
collected at full bloom

active ingredients: naphthodianthrones,
flavonoids, derivatives of phloroglucinol, tannins,
xanthones, phytosterols, phenolic acids, essential oil

KJRV

L Nervous System disorders J

methylxanthines

seed, yerba mate leaf,

part: cola nut, guarana }»
and tea leaf

psycho-stimulants that reduce
— | fatigue, improve concentration,
and produce little addiction

S —

active ingredients: methylated
xanthines, mainly caffeine, also
theophylline and theobromine

action: antidepressant, anxiolytic, adverse effects: gastrointestinal

anti-inflammatory, antispasmodic, discomfort, fatigue, headaches,
antiviral, wound-healing, and and allergic signs, possible

antibacterial effects photosensitisation at high doses

hypolipidemic, hepatoprotective,
neuroprotective, anxiolytic, and
antidepressant effects

action: CNS stlmulant diuretic,
lipolytic, cardiac stimulant,

peripheral vasodilator, cerebral

vasoconstrictor, smooth muscle

adverse effects: none
reported at doses used
for culinary purposes

action: antioxidant, cytotoxic, J

S —

interactions: antidepressants,
anticoagulants, oral contraceptives,
and immunosuppressants,
1sedative effects of alcohol

V

|nteract|ons none reported

4

contraindications: not in

pregnancy (may stimulate
uterine contractions)

contraindications: not in
pregnancy, lactation, and
children under 12 years old

A 4

posology: hydroalcoholic extracts of saffron
stigma (30 mg/day). max daily dose: 1.5g.
other uses: spice in food

A

posology: standardized preparations with at
least 0.3% naphthodianthrones calculated as
total hypericin or 2-4.5% hyperforin

relaxant and ergogenic

Asthenia and
Stress

Asthenia Stress

physical and emotional response,
perceived threat, challenge, acute,
chronic, anxiety, depression, fatigue

weakness, fatigue, lack of energy,
iliness, medication, stress

Adaptogenic
plants

plants that increase or enhance
the body's defense capacity

I

| v

against physical or psychological

external aggression, acting in a
prophylactic (protective) manner

|

Tea leaves Ginseng root

part: young and flexible
(fermented) leaves

White ginseng: removal of external

adaptogens capable of adapting the layers, washing and sun-drying.

psychoactive and
medicinal properties

and neurological
symptoms

adverse effects: at high
doses can give digestive

Rf/

interactions: additive effect with MAOIs and
SSRls, digitalis 1toxicity, carbamazepine, clozapine, and
dipyridamole 1effect, |benzodiazepines. cimetidine,
ethinylestradiol, and mestranol — caffeine toxicity

contraindications: caffeine allergy,
cardiovascular disorders, Gl ulcers, gastritis,
epilepsy, insomnia, anxiety, pregnancy,
lactation and children <12 years old

posology: max 300 mg of caffeine a
day, not to consume after 5 pm, take
after meals to avoid gastric irritation

part: roots of at
least 6 years

body to situations of stress stimulating

the non-specific resistance of the body Red ginseng: steamed, artificially

dried or sun-dried.

\H

active ingredients: caffeine (theine),
flavonoids, catechins, catechic tannins,
proanthocyanidols and phenolic acids

Some Plants

« Eleuthero root and rhizome
« Fruit and seed of schisandra
« Rhodiola root and rhizome

* Ginseng root

active ingredients: ginsenosides (2-3%) -
tetracyclic and pentacyclic triterpenic saponins;
heterogeneous polysaccharides (panaxans A-U)

v

action: CNS stimulant, diuretic,

vasoconstrictor, bronchodilator
(theophylline), lipolytic

action: adaptogen, stimulant,
|fatigue, tmemory, blood pressure
regulation, hypoglycemic,

adverse effects: insomnia,
nervousness, hypertension,

o h ) skin rashes, morning diarrhea,
hypolipidemic, estrogenic, estrogenic effects
immunostimula@f_/
interactions: teffects of MAOIs, oral

antidiabetics, oral anticoagulants, antiplatelet
agents, digitalis, estrogens, corticosteroids

A 4

hypolipidemic
antiplatelet
» angioprotective
» vitamin P action
o anti-inflammatory
« antidiarrheal

antibacterial
antiviral
antioxidant contraindications: cardiac disorders,

hypertension, anxiety, nervousness,
pregnancy, lactation, children.

: |
posology: 2.5 g/150 ml in infusion for 2
minutes if used as a stimulant, and 10-20 posology: 1-2 g/day of drug, max 3
minutes if used as an antidiarrheal coadjuvant months (3-4 weeks effects). don't take

before going to sleep.

attacks of pulsating

Episodic disorder, recurrent
unilateral) headache

headache, moderate to severe
pain, nausea, vomiting,
sensitivity to light and sound,
stress, hormonal changes,
rejection to foods and drinks

Neurologlcal (aura) and
gastrointestinal symptoms.
Vascular phenomena and

|serotonin tmigraines

initial vasoconstriction of
intracranial arteries, followed
by reactive vasodilation

Preventive treatment:
avoid triggering factors

« Sedative and antispasmodic plants

¢ Analgesic and anti-inflammatory plants
o Feverfew and butterbur are useful

o Petasin has a spasmolytic effect

Prophylactic drugs: beta-blockers, calcium
antagonists, tricyclic antidepressants,
antiepileptics, and serotonin antagonists

Matricaria (feverfew)

part: aerial part, improve migraines evolution,
sometimes only leaves lfrequency and |intensity

Rf_/

active ingredients: parthenolide
(sesquiterpene lactone)

adverse effects: at high doses can give
mouth ulcers, contact dermatitis, rebound
headaches, insomnia, abdominal pain,
diarrhoea, nausea or vomiting, mucosal
and tongue inflammation

action: antimigraine,
antiplatelet, anti-inflammatory,
analgesic, and antimicrobial

interactions: teffects of antiplatelet
and oral anticoagulant drugs

contraindications: hypersensitivity
to matricaria, pregnancy, lactation,
and under 18 years of age

\ 4
posology: daily dose for migraine prevention
is 50-120 mg of powdered drug (0.2-0.6 mg
parthenolide). 4-6 months to observe a
beneficial effect, gradually |dose at the end




Medicinal plants for
musculoskeletal system
pathologies

A
Rheumatic diseases, low back
pain, sciatica, tendinitis,
bruises, and sprains

Sciatica: pain caused by
compression of the sciatic
nerve in the lumbar spine

Osteoarthritis: progressive Arthritis: inflammatory Low back pain: acute
degeneration and erosion of lesion of connective or chronic pain in the
articular cartilage tissue lumbar area

[ Medicinal plants can help alleviate symptoms and improve the evolution of these pathologies ]

Willow bark

febrile and flu states, moderate
headaches, and minor painful
joint manifestations

part:bark of young
branches

active ingredients: phenolic heterosides derived from
salicylic alcohol, Salicin acts as a prodrug — microbiota —
saligenin — absorption and oxidation — salicylic acid

adverse effects: possible
hypersensitivity reactions and
gastrointestinal disorders

action: analgesic,
antipyretic, and anti-
inflammatory properties

interactions: NSAIDs,
oral anticoagulants, and
platelet antiaggregants

\ 4
contraindications: hypersensitivity to
salicylates, active peptic ulcer,
pregnancy, and lactation, young children

A 4

posology: 60-120 mg (up to 240 mg) of salicin
a day, max 4 weeks in case of joint conditions

|

rubefacient, contributing to controlling inflammation and pain

[analgesic and anti-inflammatory properties, some are revulsive andJ

ElD

‘ Meadowsweet or ’
queen of the meadow

coadjuvant treatment of
the common cold and
relief of mild joint pain

part: flowering tops
and flowers

|

active ingredients: flavonoids, tannins,
essential oil rich in arenic derivatives, methyl
salicylate, and oxygenated monoterpenes

action: analgesic, anti-
inflammatory, antimicrobial,
antipyretic, astringent, and

anticoagulant properties

adverse

effects: none
reported

[ interactions: none reported ]

contraindications: Not
recommended in patients with
hypersensitivity to salicylates

posology: 2.5-6 g/day flowers, 2-18
g/day flowering tops, up to 4 weeks

Harpagophytum
or devil's claw

part: carefully dried
secondary roots

manifestations

symptomatic relief of
] minor painful joint

active ingredients: bitter monoterpene glucosides
of the iridoid series (harpagoside), pentacyclic

triterpenes, phytosterols, and flavonoids

P —

action: analgesic, anti-inflammatory,
spasmolytic, hypoglycemic, diuretic,
appetizer-eupéptic, and cholagogue

adverse effects: free of side
effects at therapeutic doses,
higher doses — gastrointestinal

interactions: oral anticoagulants,
platelet antiaggregants, and
antiarrhythmics

A

contraindications: peptic ulcer, gastritis,
diarrhea, hypersensitivity to devil's claw,
pregnancy, lactation, and children

A

|

posology: 2-5g/day of dried drug, minimum
duration of treatment 2-3 months

|

Uncaria tomentosa ‘
or cat's claw

(part: bark of the trunk Useful in osteoarticular

of woody liana inflammatory processes

Rf_/

active ingredients: derivatives of triterpenic
acids and pentacyclic oxindole alkaloids,
proanthocyanidins, flavonoids, and sterols

action: anti-inflammatory, immune- adverse effects: at high doses
stimulating, antiviral, antioxidant, can give digestive adverse
and anticancer properties reactions (gastralgia, gastritis)

interactions: |absorption with H2
antihistamines, antacids, or proton
pump inhibitors. it's also an
enzymatic inhibitor of CYP450

'

contraindications: peptic ulcer, gastritis,
patients with autoimmune diseases,
pregnancy, lactation, and children

A 4

posology: 250-1000 mg/day, with an

oxindole alkaloid content > 0.9%, take
together with the 3 main meals

[ Boswellia serrata ]

i

Turmeric

part: gum-oleoresin from Useful in osteoarthritis
trunk or branches, dried (especially of the knee),

especially useful in
the osteoarthritis of

[ part: the rhizome ]

the knee at room temperature rheumatoid arthritis
active ingredients: curcuminoids (3-5%; L . . I .
. e . active ingredients: pentacyclic triterpene acids,
curcumin), essential oil, terpene carbides, . . .
. : especially B-boswellic acids (KBA and AKBA)
sesquiterpene ketones, and polysaccharides

action: anti-inflammatory,
choleretic, cholagogue, antioxidant,
antimicrobial, hypoglycemic, and
neuroprotective properties

adverse
effects: none
reported

adv:ers_eteftfsctIS(;_maé’ '”C'“dg action: anti-inflammatory,
gas r0|nde§ 'Eaf k'fjor erst an analgesic and sedative
increased risk of kidney stones properties

interactions: due to low
absorption, microsome forms have been
developed to improve its bioavailability

[ interactions: none reported ]

\ 4 [ contraindications: none reported ]

contraindications:
none reported v
[posology: 250-1200 mg/day of dry extract (4.2-}

5.9:1), 3 doses, max 6 months of treatment

posology: 1.5-3 g/day of drug, curcumin dosage
for arthritis between 1000-2000 mg/day

Nettle or Urtica dioica

part: leaves and
aerial parts

coadjuvant in
rheumatic conditions

and rheumatoid arthritis

[ part: the rhizome ] [ used in osteoarthritis, }

active ingredients: flavonoids, mineral salts, chlorophyll,
carotenoids, phenolic acids, and mucilages. leaf hairs
(urticant): acetylcholine, histamine, and serotonin

active ingredients: oleoresin, essential oil
(sesquiterpenes), pungent substances
(gingerols and shogaols) and starch

adverse effects: gastrointestinal

disorders and allergic reactions.
fresh leaf (urticant): itching,

burning, dermatitis, and urticaria

action: diuretic, anti-
inflammatory, and
hypoglycemic properties

action: antiemetic, anti-
inflammatory, antioxidant,
gastric secretion stimulant,
and hypoglycemic activity

adverse effects: gastric
discomfort, headache, and
drowsiness

[ interactions: none reported ]

[ interactions: none reported ]

4
A

Lo " . [ contraindications: none reported ]
[contralndlcatlons: gastritis, peptch

ulcer or gastroesophageal reflux

4
‘ posology: 8-12 g/day of drug or }

A
[ posology: no specific J

equivalent preparations

posology has been reported

Rubefacient and
revulsive plants

ability to cause irritation
and redness when
applied to the skin

v

decongest and deflate internal
tissues by attracting the blood that
circulates through them to the skin

Rubefacient plants Revulsive plants

and a feeling of warmth in the blisters or pustul
application area cause blisters or pustules

v

Essential oils such as
turpentine, rosemary,
peppermint, and cajeput

local hyperemia with redness { more irritating and can J

Arnica flower (sesquiterpene
lactones): analgesic, anti-
infammatory, rubefacient, and
mucosal irritant action

A 4 Capsicum fruits

careful with essential oils, (capsaicinoids):
especially in prolonged analgesic, anti-
treatments, they are neurotoxic inflammatory, rubefacient,

and revulsive action

useful for the symptomatic
treatment of muscular and
rheumatic pains




