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ARTICLE INFO ABSTRACT

Background: Headache has been recognized since antiquity. From the late nineteenth to the early to mid-
twentieth century, Italian folk remedies to treat headache were documented in a vast corpus of literature sources.
Aim: The purpose of this paper is to bring to light the plant-based treatments utilized by Italian folk medicine to
heal headache in an attempt to discuss these remedies from a modern pharmacological point of view. Moreover,
we compare the medical applications described by Hippocrates, Pliny the Elder, Dioscorides, Galen and Serenus
Sammonicus with those utilized by Italian folk medicine to check if they result from a sort of continuity of use by
over two thousand years.

Results: A detailed search of the scientific data banks such as Medline and Scopus was undertaken to uncover
recent results concerning the anti-inflammatory, anti-nociceptive and analgesic activities of the plants. Fifty-
eight (78.4%) plant-based remedies have shown in vivo, in vitro or in human trials a large spectrum of anti-
inflammatory, anti-nociceptive and analgesic activities.
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Moreover, thirty-one of remedies (41.9%) were already included in the pharmacopoeia between the 5th
century BC and the 2nd century AD.
Conclusion: Italian folk medicine could be a promising source of knowledge and could provide evidences for
active principles that have not as of yet been fully used for their potential.

1. Introduction

The third edition of the International Headache Society classifies
headache into “primary” and “secondary” disorders. The primary
headaches, representing 90% of all cephalalgias, include migraine,
tension-type headache, cluster headache, trigeminal autonomic cepha-
lalgias, and other primary headaches (such as cold-stimulus headache,
external-pressure headache, etc). The secondary ones are caused by an
underlying disease, such as head injuries, infections, vascular disorders
or tumors (HIS, 2013). The World Health Organization claims that,
nowadays, headache is among the most prevalent disorders in the world
(WHO, 2011), but it is reasonable to state headache has existed as long
as humankind (Magiorkinis et al., 2009).

In fact, in the opinion of several researchers, early medical treat-
ments to relieve headache suffers were cranial trepanations performed
by Neolithic populations (around 9000 BCE). The practice of removing
pieces of bone from skull of a living individual was connected with the
belief to release the evil spirits inhabited in the head of the patients
(Campillo, 1984). The idea that the cause of headache, as other

ailments, could be ascribable to an attack of divine or supernatural
forces, was common during antiquity. The first written descriptions of
headache symptoms were found in Mesopotamian tablets (4000 BCE) in
which the attack was attributed to an evil called Tiu. The pain was
cured with an exorcism using an ointment of human bone reduced to
ashes and mixed with cedar oil or applying other unpleasant substances
(Green et al., 2005).

Later, ancient Egyptian medical papyri, such as the Ebers papyrus
(1550 BCE) contained remedies and prescriptions corresponding to
therapeutic remedies which ranged from supernatural to natural, from
magical to empirical (Karenberg and Leitz, 2001).

The beginning of a rational approach arises from Greek medicine:
Hippocrates of Kos (460-377 BCE) argued that disease is a general
phenomenon of organism without supernatural interventions. He sug-
gested headache occurred when black bile, yellow bile, blood and
phlegm were out of harmony in the body, so he treated head pain with
bloodletting or applying herbs to the head to drain excess liquids.
Hippocrates was, also, the first to describe a migraine with aura (Green
et al., 2005).

Abbreviation: NSAIDs, Nonsteroidal anti-inflammatory drugs; NF-xB, Nuclear Factor-kB; COX-2, Cyclooxygenase-2; PGE-2, Prostaglandin E-2; TNF-a, Tumor Necrosis Factor-a; NO,
Nitric Oxide; IL-1, Interleukin-1; IL-8, Interleukin-8; LPS, lipopolysaccharide; MAO-A, Monoamino Oxidase-A; 5-HT, 5-hydroxytriptamine; NE, Norepinephrine
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In the Roman period, Pliny the Elder (23-79 CE) who was not a
physician but a writer, in his Naturalis Historia, cites about one hundred
remedies taken from animal (man included) and vegetable kingdoms.
He subdivides headaches into five categories, based on the symptoms:
1) pain of entire head; 2) pain localized to the temples; 3) pain to the
nape; 4) pain accompanied by sense of warmth and, lastly, 5) chronic
headache. The contemporaries Aulus Cornelius Celsus (c.25 BCE-c.50
CE) and Areteus the Cappadocian (1st century AD) recommend, as
therapeutic remedies, bloodletting, diet, application of warm or cold
water and cauterization. Later, Galen (129-199 CE) was the first to
introduce the term hemicrania (Zanchin, 2010).

The purpose of this paper is to bring to light the plant-based treat-
ments utilized by Italian folk medicine for headache, between the late
nineteenth century and the early to mid-twentieth century, to “redis-
cover” remedies that nowadays are mostly no longer used. For this
reason, a systematic review of literature sources was carried out to
investigate practices, performed by Italian folk medicine to heal head-
ache during the above mentioned period, in the light of the current
scientific knowledge.

The starting point of this period stands for the time in which the
study of folk traditions as folk treatments to heal several diseases, arose
and spread out with an appropriate methodology (Cirese, 1996). On the
other hand, the end of the 1950's represents the period in which the
countryside was massively abandoned so that, for the first time in Italy,
more people were employed in industry than in agriculture (ISTAT,
2011). This event played an important role in the so called “economic
boom” and in the social and cultural change of Italy which was trans-
formed from a mainly rural to a modern country (Sapelli, 1991).

Moreover, in this paper we compare medical applications described
by Hippocrates, Pliny the Elder, Dioscorides, Galen and Serenus
Sammonicus to verify possible similarities with Italian folk remedies to
treat headache.

2. Materials and methods

The National Library Service website of the Italian Libraries
Network was consulted to find the literature sources. For this purpose,
the following key words were entered: “folk medicine”, “usages and
customs”, “folk traditions”, “traditional knowledge”, and “folk re-
medies”. This approach allowed us to unearth about one hundred
sources (books and journal articles), written by anthropologists, phy-
sicians, ethnographers, folklorists, and scholars of local history.

Among these sources, twenty-seven showed at least one plant-based
treatment to heal headache. The plants have been identified as species
in two cases: 1) when they were described by their scientific name; 2)
when they are mentioned by their Italian name. In the last case, the
plant (e.g. onion) has been referred to species (e.g. Allium cepa L.) only
when there was no doubt. In all other cases, only the genus was at-
tributed (e.g. incense, Boswellia spp.).

The names of the plant families were reported according to the
guidelines of Angiosperm Phylogeny Group (Stevens, 2001).

Despite new discoveries accumulated over the last 30 years have
increased the current knowledge, etiopathogenetic mechanisms of the
headache remain unclear and the most common therapeutic approaches
are based on analgesic or NSAIDs administration (SISC, 2011). For
these reasons, a detailed search of the scientific data banks such as
Medline and Scopus was undertaken to uncover recent results con-
cerning the anti-inflammatory, anti-nociceptive, and analgesic activ-
ities for each plant-based treatment.

Finally, the collected data were compared with plant-based re-
medies described in the Corpus Hippocraticum (a collection of 62 med-
ical works written between the 5th century BCE and the 2nd century AD
that were ascribed to Hippocrates), Naturalis Historia (Pliny the Elder,
1st century AD), De Materia Medica (Dioscorides, 1st century AD), Opera
Omnia (Galen, 2nd century AD) and Liber Medicinalis (Serenus
Sammonicus, 2nd century AD).
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3. Results

In the texts of Italian folk medicine, consulted in this work, we have
not found different terms to denote different types of cephalalgia. The
pain was described generically with the term “headache” or “migraine”,
used as synonym. Even if, only in few cases, the consultation of the
sources has highlighted types of headache that affects temple, forehead
and sometimes extends to the periorbital region. More details, instead,
have been claimed about aetiology. Italian folk healers observed that
headache could be related to environmental, biological or magical
events. Headache was known to be associated to arthritis, cold, blood
circulation disorders, oversleeping, fasting and, on the contrary, eating
heartily. The exposure to sun, heat, cold and draught as well as sleeping
in a field of spring crocus (Crocus albiflorus Kit. ex Schult.), meadow
saffron (Colchicum autumnale L.) and common laburnum (Laburnum
anagyroides Medik.) was thought to cause headache attacks. Moreover,
Italian folk healers believed that magical factors including evil eye,
sleeping under the moon or under a walnut tree, watching a toad and
combing one's hair at Friday, could induce headache.

The collected data pointed out 74 plants utilized by Italian folk
medicine to heal headache belonging to 39 families. Out of these, the
most cited were Asteraceae (16.2%) and Lamiaceae (13.5%). This study
has highlighted 76 plant-based remedies which were taken through the
following routes of administrations: topical (59.2%), oral (27.6%), and
inhalation (13.2%). Oral administration was performed swallowing
decoctions (38.1), infusions (28.6%), crude plant parts (23.8%), and
alcoholic extracts (9.5%). Inhalation was performed breathing steams
(50%), sniffing powder (30%), and aspirating juice (20%). The parts of
plants used are the following: leaves (27.8%), aerial parts (26.6%),
flowers (16.5%), fruits (13.9%), seeds (8.9%), roots (2.5%), tubers
(2.5%) and resins (1.3%) (Table 1).

The historical sources consulted in this paper highlighted that,
among the 74 plants utilized by Italian folk medicine between the late
nineteenth and the early to mid-twentieth century for the treatment of
headache, 31 (41.9%) were already included in the pharmacopoeia
between the 5th century BCE and the 2nd century AD (Table 1).

Nowadays, a significant percentage (78.4%, N =58) of plants uti-
lized by Italian folk medicine showed, in vivo, in vitro or in human trials,
an analgesic, anti-nociceptive and anti-inflammatory properties which
could explain and justify their potential role in the cure of headache. In
Table 2 these pharmacological activities are summarized.

4. Discussion

Natural products contribute significantly to discover new bioactive
compounds for development of drugs to treat human diseases. More
than half of all approved small-molecule drugs, in fact, show a structure
originally ascribable to natural products. In addition, a large number of
natural products, nowadays, are used in clinical trials (Stratton et al.,
2015).

Similarly, natural treatments, derived from plants and animals, have
been an unlimited “reservoir” of remedies since ancient times, and their
use has been transmitted for centuries in traditional medicine
(Confessor et al., 2009). According to De Vos (2010), natural remedies
of the ancient Mediterranean area had a noteworthy lifespan in the
European materia medica, well established until the 19th century.

In this work, 41.9% of the plant-based treatments utilized by Italian
folk medicine between the late nineteenth and the early to mid-twen-
tieth century to heal headache seems to represent the continuity of the
medical tradition over about two thousand years.

Several recent studies have shown that knowledge of folk medicine
is based upon the pharmacopeia of ancient Greece and Rome (Pollio
et al., 2008; Leonti et al., 2009; Tagarelli et al., 2010, 2013), even if the
biggest obstacle is represented by the impossibility to state with cer-
tainty which plants (and diseases) are which. These difficulties are not
insurmountable. An interdisciplinary approach with philological,
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botanic, zoological, anthropological and pharmacological points of
view, could be the best way to try to identify natural remedies and
diseases described in the ancient texts. Aliotta and colleagues (2003)
stated that many scholars who have studied the Hippocratic texts
generally agree on the identification of the plant-based prescriptions
mentioned in the Corpus Hippocraticum. Such a result has been shown
by Riddle (1987), who states that only 11 of 257 plants in the Corpus
Hippocraticum cannot be identified with certainty. Moreover, projects
such as GALEN, building semantic libraries for medical terminology,
allow us to label medical terminology over the centuries (Buenz et al.,
2004).

The data collected in this work show that the plant-based remedies
utilized by Italian folk medicine for headache were prepared in several
ways, usually depending on the plant used. Some of these methods
included infusions, decoctions, fomentations, fumigations and ma-
cerations. Others included inhalation of powder or the juice of the
plant. Treatments were administered by topical, oral and nasal routes.
The most used route of administration was topical for which plants
were mixed with vinegar, spirit, honey, olive oil, fat, butter, flour and
albumen to increase penetration in the skin of the head. Sometimes, the
remedies were given using, also, ritualistic objects or reciting prayers
and formulas, while sometimes drawing symbols on the body (Romeo
et al., 2015). This way represents a further link with the past. According
to Karenberg and Leitz (2001), the ancient physicians did not distin-
guish between magic and medicine. The Egyptian medical papyri, for
example, encompass not only what we define rational descriptions and
prescriptions, but also magical and religious elements.

A large numbers of experimental studies have shown that plant
compounds exerts anti-inflammatory effects through a variety of dif-
ferent mechanisms. Inflammation is the result of the interaction of a
variety of inflammatory mediators, and cross mechanisms that exist
between various mediators. Inflammatory cytokines and mediators are
key components in the inflammation process; thus, inhibition of these
targets is an efficient way to indirectly prevent the occurrence and
development of inflammation and reduce the resulting damage (Wang
et al., 2013).

From a pharmacological point of view, an overview of the recent
literature reveals that a significant percentage (78.4%) of the plants,
utilized by Italian folk healers in the late nineteenth and the early to
mid-twentieth century to treat headache, contains components such as
flavonoids, terpenoids and phenylpropanoids, which exhibit a large
spectrum of anti-inflammatory, anti-nociceptive and analgesic activ-
ities. In fact, the results obtained by recent in vivo and in vitro studies
have demonstrated that secondary metabolites show inhibitory activity
against the NF-kB, NO, COX-2, TNF-a pathways which play an im-
portant role in triggering different types of headaches (Gorji, 2003;
Capuano et al., 2009; Domingues et al., 2015; Reuter et al., 2002).

NF-kB is a transcription factor that can be induced by a wide variety
of stimuli, including stress, bacteria, viruses, cytokines, and free radi-
cals. It is a ubiquitous protein, composed mainly of two proteins, p50
and p65, that regulates the expression of genes encoding the pro-in-
flammatory cytokines, chemokines and inducible enzymes. (Baeuerle
and Henkel, 1994). Among polyphenols extracted from Vaccinium
myrtillus fruits, quercetin, epicatechin, and resveratrol were potent in-
hibitors of NF-kB activation in a human monocytic cell line (Karlsen
et al., 2010). Crude extract of Ruta graveolens plant, the diethyl ether
fraction and the isolated active compound, Rg 001 (3-(1’,1’-dimethyl-
allyl) — 6-hydroxy-7-methoxy-chromen-2-one) repress activation of
p65/NF-kB in LPS macrophage cells by inhibiting the activation of IkBa
and effectively suppress nuclear translocation of NF-xB (Raghav et al.,
2007). Finally, bioassay guided fractionation of the Valeriana officinalis
extracts led to the isolation of acetylvalerenolic acid and valerenic acid,
two sesquiterpenes active as inhibitors of NF-kB (Jacobo-Herrera et al.,
2006).

NO is an important inflammatory mediator acting on vascular va-
sodilation and increasing permeability to facilitate the infiltration and

(Kiihn, 1826,

(Kiihn, 1829)
1827)

References
(Plinio, 1985)

>

4

508; X1V,

Dioscorides (De Materia Medica V, 1).

Galen (Opera Omnia XII,

Pliny (Naturalis Historia XXIII, 3).
315).

Historical sources

(Ostermann, 1894; Lombardi-
Satriani, 1970; Pignatari, 1894)

References

Root; Sd =Seed; Tb =Tuber.

Smear on the temples minced leaves of grapevine; Chew pepper

Route of administration
with raisins
Resin; Rt

Plant
parts

Lf
=Leaf; Rs

Fruit; Lf

Italian name

Vite
Flower; Ft

Aerial parts; Fr=

Family/scientific/common name

Vitis vinifera L. (Grapevine)

Species names given in bold indicate those plants that nowadays show analgesic, anti-nociceptive, and anti-inflammatory properties.

Table 1 (continued)

Plant parts: Ap

423



Journal of Ethnopharmacology 210 (2018) 417-433

R. Mazzei et al.

(8pd 1x9U U0 PaNUNU0I)

BUIDP
- - o - syey med paonpur-uneIsiN - 1oenXd JI[OY0dTY SIOMO[] (eorury)
$002 ewops med "1
“Ie 39 OpageIAl - - w0 - syey paonpur-ueusaderre) - 10BIIXd JI[OYO0I[Y SIOMO[] DUDIUOUL DITULY
uononpoid
- 0-ANL “II ‘49d ‘ON M 9°6 WM TI-9  SIPd L'¥9T MV ON Ppa2npur-uesowrz uruadnoIeIq sueusr| Spa9s
uononpoid
8002 “Te 19 Wy - 0-4NL “I ‘49d ‘ON M g M ZI-9  SIP9 LH9T MVY ON paonpul-sd1 urua3ndIeIq sueusry Spaag
uononpoid
surpruen3ouruy ON W96 S[[9d L'¥9C MVY ON Paonpur-sd1 uruadnaIeIq sueusr| spasg
£00T uonpnpoxd (ooping)
“Ie 30 yIed surpruen3ourury ON Wi g6 - SIP9 L'v9T MV ON Paonpur-Sd'1 A Joeddeq sueusr| Spaas *1 pddp] wnpary
1002 “Te R siiydonnau Speay 1oMo[g
Areypnoyn ureYIRWopu] - [u/3 00g - ueumy  Aesse )sing A1ojerrdsoy sauo3oe] duadiembsag - sued [euRy
ewapa med poe Speay JoMO[L
urndsy 7-X0D 3/3w 00 syey pasnpur-ueudaderie) J1[AX0qIed JUINZBUIRYD - syed [erRy
(moxrex)
9002 pre Speay Jomo[q "1
“[e 12 uepeuwey SpIMSaWIN Z-X0D M 05 1A BWIDPI 2q0] Teg O1[AX0qIeD dUS[NZEWRYD - sued eRy  wmijofo)mu vayyOY
QBARIAISY
uononpoid
uroeIaWopu] ON Tw/31 1°0Z [w/31 052-0S  SI129 L'49T MVY ON Ppaonpur-sq1 suduowr] - iy
uononpoid
upeyjewopuy ON Tw/31 £'Z0T [ur/81 052-0S  SIPY L'¥9T MVY ON paonpul-sd1 dloyjaue-sueL], - i
0102 (estuy)
“[e 32 nI0Ju0) umeyleWopuL ON Tu/3n £ gL /31 0SZ-0S  SI@2 £'+9C MV parejowns-Sd'T - 191X dI[OURIF NNy 7 wnsp vjauidund
- - 3y/3w 007 - ERIN arerd JoHg - 10BIXD JI[OUBYIDIA mig
SOy
umeyleWopuL - 3y/8w 00g - I PoONpuI-apAYIP[eULIO] - 19eNXd JI[OURYIRN Imig
BUIDPD 18D pasnpur
urRYIRWopU] - 3y/8w 00T - BRI -pIoe DIUOPIYIRIY - 1oeIXd JI[OUBYIRA Imig
(;PuuRy)
+00Z ‘Suemy ewopa med TN
pue 101D UuLeYIRWOopU] XOT ‘X0D 3y/8w 00T - IN paonpur-ueusaderre) - 108X JI[OURYIDN NI aUDSNA WMnOWIo]
oeooerdy
surydiop X0D /g, - syey 159} UI[RULIO - 90IN[ UOTUO YSaI qmng
surydio - /gL /W 0T-§ 9OIA 91e[d 10H - 0INf UOIUO Ysary qng
2102 surydrour euaps med
“Ie 39 LISeN ©ORURJOIQ X0D /gy, /W 01-S syey paonpur-ueusaferre) - 90IN[ UOTUO YSaI qmng
600C SI0jeIpaW ewops med (uoruQ)
“Ie 39 JasTeY] uajoxdnqg JTuTwe)SIY-NuUy 3w 00g 3w 00Z-0S syey paonpur-ueusaderren) 20-0TV - qng 1 pdao wny
QeadepIfATRUWY
- - 3/3w 00p 3/3w 00%—002 sjey ewonueid jayod uo)0n - 10BINXd dIjouRyIq j00y
8661 ‘TYBJONY BuwIapa (399q pay)
pue eny - - /8w oop /8w 00v—002 TN Ie3 pPasnpul-susAxX - 1oBIX3 dIjoueyly j004 "1 SUD3MA Dlog
SeadepuURIRWY
Kesse JuaqIosounuIIT
ureyIRWopu] 2-X0D - Tu/3n o1 - payul[-owAzuy Vv pdlL 10BI)Xd U0IRDY mag (A119q19p[H)
9002 Kesse JuaqIosounuIUT
“Ie 39 9oy, ULRYIWOpU] 2-X0D - /3 o1 - payuI[-oWAZUY VY edlL uonoely dIJOURYIDA nay 1 D431 SNoNqUIDS
ELEER 0
skemyjed
o1sadeue
‘A10)RWIUIRTFUT UONBIIUIIU0D suwreu UowuIod
SIDUIIBJY  S[ONUOD IANISO] -Nuy  9ATIOR [RWITUIA a8ueIrasoq [[90 IO [EWIIUY  S[opou [ejudwWLIddXy syuauodwo) 10enxd Jo adAL juerdjoyreq /oynuas/Arrureq

own Juasaid 9t Je saniadoid [esrdojoseurreyd Y] pue ‘AMIUSd YIBSNUSIMI-PIW 0) A[Ted 31} PUBR AIMIUSD YIUIIISUIU )] ) USIMIS] ‘DUYIBPEaY JBaI) 0) SUDIPIUI Y[0J Uel[eI] AQ Pasn syue[d

7 91qeL

424



Journal of Ethnopharmacology 210 (2018) 417-433

R. Mazzei et al.

(98pd 3x2u U0 panunu0I)

9SO (dom)
T
L10T “Te 39 991 - D-INL I ‘ON Ju/3i g Ju/3 6-G°Q TAd Ppaonpul-Sd [ownyoyjuex w[pd doy  smpndny smmung
JeadkqRUUR)
1002 ewonuerd yonod
“Ie 39 yIed SUOSI1I000IPAH - - Sy/8uwr p1 ERIN paonpur-juean(py [01218031S-9 1oBNX [OURIH Sapope[D
(1ead snjoeD)
2002 sa14d01pUOYd A (D
“Ie 39 odrueq - Z-A5d ‘ON - w3 00z ueumy paonpur-g 1-11 - syenxs pasiydoA sapope[D  pawpur snoy vyundo
JeadEIE)
eudpa med
ureRyIaWOopU] - 3y/8uw 0op 3/8w 004—002 sjeyg paonpur-ueusaderre) 10BIIXS [OURYIDN Sreg
1s9) ewo[NURIS
UIRYIdWOopU] - 3y/8uw gop /8w 004002 syey Ppasnpur uo1onH 10BIXS [OURYIDN yreg
1591 Sunpirm
urndsy - 3y/8uw pop /8w 00v—002 IN PaInpur-proe 190y 10BIIXS [OURYIDIN yreq
(Ssuaduy)
1102 ‘BUBRIOIN ULBYJWOPU] - 3/3w 00p 3/3w 00%-002 R 1591 ae[d JoH 10BIXD [OURYIDIN yreg -dds piyjomsog
JeadRIdSINGg
£10T (28eqqeD)
“Ie 30 Buerr - 8-TI ‘9-1I ‘ON W sz W1 001-S°CT Lv9T MV Ppasnpur-Sd1 ourqIed-g-jopug opisoon[n  sued [ed10Y T DIIDUJO DIISSDLY
JeadEIISSRIg
(Areunso))
6002 ewops med T DIWDS]Dq
“Ie 39 eoRIRY umeYIRWopu] - /8w gz /8w 001-S2 syey paonpur-ueusaderre) - joenxe Ly [APpLiq  sued [euey wmaovUD |,
(SrowreyDd)
2102 “Te R saeydoroew T DJJUOUDYD
puowwnIq - I 0ANL Wi Wi 0z TdHL parenuns-Sd uruadidy 10BIXD IPJBM JOMOT DLIDILIDIA
ureYIRWopu] - Iea/3uI GZ'0 Iea/3uw 1-GZ'0 IN BUIOPS IBI-9SNOW VL spoe auadia)q - peay oMo
sadeydoroew
800T “Te 19 QULINA (1amorjung)
OPadIA-ZRI( Z-SON ‘T-X0D J U M 0Z-1 £'$9T MVY S[[9 padnpul-Sd'1 sproe auadialiq - PeIY IoMO[ T Snuub Smjupi)aH
(puefen)
yoeds
G00T “Te 19 9)1£d0u0Ur oRIDXI X9 ‘ssed (“T)
BYd3[ZIS - 0-ANLL ‘ON - - QUUNN 1d88ed S[[92 Padnpur-Sd'1 - orjoueyd paziydoA] - DLIDUO0.0I SI0QalD
ON euaps med
UPBYIWOPU]  {Z-X0D ‘9-TI ‘0-ANL 3/3w 001 3/3w 005-0T syey pasnpur-ueusaderie) suouaydojedesxoipAy-d joBNX? dTjoueyyy  syued [eaIdy
ON Suppr
UDRYI_DWOPU]  {Z-XOD ‘9-TI 0-ANL /8w 001 /8w 005-02 IN  med- padnpur-ulfeurioq suouaydolasesxoipAy-d 1oenx? drjoueyyy  sued sy
T102 ON 159) SuIyILIM
“Ie 39 noyD UPBYIAWOPU]  {Z-X0D ‘9-TI ‘0-ANL 3/8w 00T /8w 005-02 ERIN paonpul -pIoe 21y suouaydolededxoipAy-d joeNX? drjoueyyy  syued [ealdy
QUOXO[eN 159] SurnpLm
‘ourydiopy a0d /8w o1 /8w 00€-01 R Pa2npur -proe d1RdY - [10 [enuassy sied [earay
surydioy - 8y/8w 001 351/8w 00€-01 siey 191 9jerd JoH - 1o renuassg  sed [eardy
£10T Sunpry med (eISTUIRIIY)
“Te 10 weyeN surydiop - 3y/8w 001 3y/8w 00€-01 sjey  -pull padnpul-uUl[euLioq - [10 [enuassy sied [earay -dds pisnwony
(poomuLION)
D-AN T wnnuisqo
#00T “Te 12 997 uruaurIeN ‘ON*THDd ‘T-X0D [w/31 002 [w/31 002-0S L'¥9T MV poale[nuuns-sd1 A£d prouoaeyy - Juerd DISILY
Aymiqeawzad remosea
- - w0 - syey -paonpur eurure)sig - 10BIIXd JI[OYO0I[Y SIOMO[]
sfemyjed
Jrsadeue
‘A10jRWIUIRTIUT UOTRIIUIIUOD sweu uowuIod
SIIUIIBJY  S[ONUOD dANISO] MUY 9ANOR [RWITUTA o8uerasoq [[90 Jo [ewUy  S[pour [eyudwWILIAdXH syusuoduio) 1eNxd Jo adA], jueldjoired /dYnRusIS/A[Tureq

(pomumuo9) g d1qel

425



Journal of Ethnopharmacology 210 (2018) 417-433

R. Mazzei et al.

(98pd 1x2u U0 panunu0I)

QeIdRpLI
QUOIBXO[O], OVIN W1 010°0 - - - unedIaNgY 19BNXd JI[OURYIAN S9ABT
(uesyny Sunyuns)
900¢ "1
“Ie 39 nuawIyD) - OVIN 3/3w 001 3/3w 001-1 R 159) SUTWWIMS PadIog unadIRNd 10RIXD JI[OUBIDA SOABYT  wWnuIY WNOLIAAL]
JeadedLRdAH
euaps med
ureRYIWOpU] 3/3w 005 - IN pasnpur-ueusaderie) - JoBIX? dIjouRyq
£00Z “Te 19 159) SunpIm padnpur 1oe1xasnoenboe @anurepm)
njdouapy  proe JAdIes[A190y Tu/3w 00G - DIN -suoumbozuaq-d - /a1ouey)y SaABST 1 p18a4 sub)dnr
seadeperdunr
- - 3y/8uw ogT 3/8w 00S-052 IN 159} UOISIDWWI-[IR], - 10BIIXS [OURYIDN sjooy
- - /8w 05T /8w 00S-05T IN 1591 dIpd-re], - 10BIIXS [OURYIDIN sjooy
200T (uenuosn)
“Ie 39 YIMzZQ - - 3y/8w o5 3/8w 00S-05T IN 1593 Surwumg - 10BIIXS [OURYIDN sjooy *T DaIN] DUDTIUPD
) JradRURNUSD
aurg
1[92 214d0U0W
- DN 1/jounicg 1/1ouwmog-1 ueuMH €60 S[[92 PRdNPUL-SJT [ousyd4jod - nig (Axraqrrg)
1 DaDp1 sS4
0102 SI9dIUN[OA remn wnuIDA 1
“Ie 19 uas[Iey] - 0-ANL T-TI - Kep/[w 0gg UBWINY  PI[[OIUOD PIZIWOpURY - ome NI STILAW WMUIIDA
QradRILI
1oenxs SOALI]
uydiopy z-45d 8y/8w 001 - DIN 1591 9rerd 104 - I9EM/[OURYBIN  /SIINIY/WRIS
159) Surnpum paosnpur 1oeI1X SaABI[
Pproe d14d1[es[A190Y Z-35d /8w 001 - R -suoumbozuaq-d - I91eM/[OURYIDIN  /SIINIJ/WIS
BUIDP 1oenxe SOALI]
ureyIRWopu] Z-a5d 35/8w 00T - IN  med pury paonpul-gaHd - I9JeM/[OURYIDIN  /SIINIJ/WRIS
(1odunr)
6002 ewapa med 1oenx SoALI] 1
“Ie 39 [PV ueyIaWopu] Z-A5d 3y/8w 001 - PIN paonpur-ueusaferre) - 19]eM/[OUBYIRIN  /SINIJ/WRS  SUnuaod sniodung
aeadessaxdny
(Toqumond
3unambsg)
8861 PRV PV (D
“Te 19 BpR[ISOg J1[AdIeS[A1R0Y - 3y/3w 00T 3y/3w 00b—0S DIN poypaw SMIYM g ureIqmony dmlImi]  wWnUe]e WP
1591
JBURJOPIQ - /8w 00g /8w 005-05T 1N Sunpum proy dneoy - 10BI1X I9JRM NIy ysaig
0102 (1oqumon)d)
“Te 19 TeuI] JBUIJOPIQ - 3y/8w 005 3y/8w 00S-0ST RIN 159) UOTSISUIWT [Ie], - 1oenXa I121BM NI YSAL] T SNAIDS STUNIND
9B90B)IqINONY
(3[esasnoy
uowrwo))
2102 159) T W09}
“Ie 19 NI_QIY - - /8w opy1 /3w 0882-02L IN Sunpum pRy o1y sapIsodA[3jouoaerq Qomyp S9ABIT wnaaduog
JeadRINSSEID
(weareA)
900T “Te 39 T
BIOLIDH-0qOde[ - AN /3 00T - S[[99 eToH Kessy on'1/9-T1 pIE dIURId[EA  1dBIIX deIAde AP 100§  SDUPLJo DUDLIGIDA
Jeaderjojuden
S[[99 [erSo1oru
sfemyjed
Jrsadeue
‘Aroyewrurepyur UOTBIIUIDIUO0D SQuIeU UOUIWOD
S9JUAIRJRY  S[OIIUOD IANISOd Uy 9ATIOR [RUWIUIA a3ueiasoq [[90 10 [eWIIUY  S[opow [ejudWLIAdXT sjuouoduod 10eNXd Jo 9dAL jueld Joyreq /oynusms/ATwreg

(pomumuo9) g d1qel

426



Journal of Ethnopharmacology 210 (2018) 417-433

R. Mazzei et al.

(23pd 1x3u U0 panunuod)

ULRYIWOpU] ON ©-INL 3/3w gz 3/3w 001-ST M pasnpur-ueusaderie) [o1dRAIRD - -
uondaspouradAy med
asnour padnpur g-g9d
urRYI_dWOopU] ON ©-INL /8w oG /8w 001-S2 R 10 ‘Qururedop ‘©-INL [oIoBATRD - - +dds smwuAy],
BUIDPD
pue uondsdnouradAy
T10T “Te [edrueydauw med (pwhy prim)
sopIRWIND QUOZBIdWEXd ON ©-INL 3/3w gz 3/3w 001-ST TN pasnpur-ueusaderie) [o1oRAIRD - - T wnpAdios smukyJ,
T102 (Auoeg)
“Ie 19 Teupey ewapd med ‘s1ad1], (1)
-A3euzey BN-JBURJOIQ - - /8w g syey paonpur-ueuaaderren SpIOpLI] 10BIXD JOJBM sured [eLRy sypupyfo sAyovs
ewapa med paonpur 1oeNX
Joyduren - 3y/8w o1 3y/8w 001-€ DIN -9pAysprewreuur) - J1[0y02[e0IPAH SaABST
BUIDP joeNX
Pa1 winuayINy - Sy/8w o1 3y/8w 00T-€ 1A med paonpur-upresde) - J1[0Y02[e0IPAH S9ABIT
ewapa med 1oRINXD
- - /8w g 3y/8w 001-€ OIA  puIy pasnpui-ajeureinin - J110Y02[e0IPAH SaABST
QUOOXEN joeNX
aurydio - /8w g 3/8w 00T-€ IN 159) UI[RULIO] - J1[0Y0d[e0IPAH S9ABIT (a8es)
Z10Z “Te 19 1RIX 1
san3rpoy uajoxdolay] - 3y/3wor /3w 00T-01 QDI  159) SUNPLIM PIdE d1ROY - J1[0Y0d[e0IPAH soAedT  sypudyfo piaps
ureYIRWopU] Astmard surmur
QuoselawWexaq 0-ANL ‘JT1-TI ‘ON /8w gz - EMIN paonpur-ueusaderren) PIoe D1[0SI[]  SUOTDRI) 9)eIdde [ANH sured [euay
(Arewasoy)
1102 ureYIRWOopU] Astmard surmur suonoelj 91e10e 1 sypuffo
“Ie 39 pouruag Juoseyleuexa(q 0-ANL ‘JT1-TI ‘ON /8w gz - BRI paonpur-ueusaderren) pIoR dIUINIg/[0SouIe) [Ay3e pue suexoy  sied [eLy SNULIDWISOY
sadeydoroew
- CADA'ON ©-ANL /8 Tw/3 001-1 QUL Ppasnpur-Sd1 [oI0BATED [10 [enuassy 1ed rerRy
uondadouradAy
[esrueydaur
umeyIWOpU] CADA'ON 0-ANL /8w 05 /8w 001-5T DIN Padnpur-0-ANL [0I0BATED [10 [enuassy 1ed reLRy
ewopa med
Juoseylourexa(q ZADAON ‘O-ANL /8w gz /8w 001-5T DIN paonpur-ueusaderren) [0o1oBAIRD [10 [enuassy 11ed [eLRY
uondaspouradAy (weIofTey)
2102 “Te R [edrueydaw 1
saeIRWIND ureYIRWopu] ZADAON ‘O-INL /8w og /8w 00 1-S2 IN paonpur-ueusaderren) [01oBAIRD [10 [enuassy jed [euey  pupJofow WMUDSLIQ
1102 BUIDPI TBD (TeAo1fuus)
“Ie 19 pressnop - - - LJwa/ 00€ IN pasnpur-ueusaderie) - 1oeDXD [oURYR-0IPAH  sued [enay T wmSand pyauay
(punoypaIoy 911YM)
900¢ 1591 "1
“Ie 10 19zmS JRURJOPIQ - /8w g 3/8w 001-1 R 93eyea] IR[NISRAOIIA UTIqNIIRIA - sued [eLIDY  2UDSNA WMQNLD
(1opuaaeT)
T SDY2201S
DNpUPADT
“TIIN
2102 “Te 19 SISdIUN[OA uonereyur prjofusndun
pelouueses - - - uoneeyUI UIW G uewny [10 TETIUSSSD ISPUSALRT - [10 Teruassy SOABST DNpUPADT
SeadRIWE]
BUIDPD
Juoseylowexaq 3y/8w Q1 3y/8w o1 sjey  med padnpuI-UI[EULIO] SPIOUOAR[] 1oeINXd JI[OUBYIRN SoWOZIY
2102 BUWIPI (Sur1 ueuLan)
“Ie 39 wiyeIqq Juoseylewexa(q 3y/8uwr og /8w 001-0S sjey  med padnpul-UI[euLIO] 108X JI[OURYIDN SQWIOZIYY T DIWUDULIS SLIT
sfemyjed
Jrsadeue
‘A10jRWIUIRTIUT UOTRIIUIIUOD sweu uowuIod
SIIUIIBJY  S[ONUOD dANISO] MUY 9ANOR [RWITUTA o8uerasoq [[90 Jo [ewUy  S[pour [eyudwWILIAdXH syusuoduio) 1eNxd Jo adA], jueldjoired /dYnRusIS/A[Tureq

(pomumuo9) g d1qel

427



Journal of Ethnopharmacology 210 (2018) 417-433

R. Mazzei et al.

(98pd 3x2u U0 panunu0I)

(e3ejopiap)
0002 T
“Ie 39 ueyn JRURJOPIA - 3y/8uw pop /8w 00v—002 ERliNg 159 9jerd-10H - joenxe droueyyy  sued [BLIDY  DIIDIBJO DIDNIO]
QeadedR[NIIOd
S[[9d [eUnSIUL anoyy
- 81 /3 zo Tu/31 2°0-10°0 ueumy 62-1H S[[9d paje[nuns-SdT sprouaxdos| joenxe oimydodry  [eswr ajoyMm
ST0T “Te 3 S[[°2 Teunsajul Inoyy (Feaym)
BpRWOpPPE] - 8-TI Tur/3 99 /31 99-z'8 uewny 6g-1LH S[[92 paje[nuins-SdT pIoe d1joudyd 10enxa dIIydoIpAH  [eaur S[oyM dds wnonug,
S[[e2 (eo)
€102 “Te 39 YD - AN /8w g - 1Le6g ueumy  Aesse K1031qIyul @y-IN - - ureid ajoym ] DAYDS DUIAY
Jeadroq
0102 unaINQ proe joRNXd
“[e 19 e1edg a1forfesifrooy XOT-ZT 1-X0D [u/3w G9°0 [u/8w 6-1  s1opare[d uewmy SIN/SIN-DT - onoueylOWoIpAy  sired [euLy
suoikdiq - 3y/8uw oop /8w 004002 R 1591 YDIJ-TIeL, - 108X JI[OURYIDN S9ABDT
¥00T ‘Pnoos-14 (urejueld)
oqy pue eny suo1Adiq - 3y/8uw oop /8w 00v—002 QOIA  159) SUIILIM PIdR d1IRdY - 10BI)XD JI[OURYIS]N  SPIIS/SIARIT +dds o3pjupiq
seadeurdejue[q
PpIoe J1[Ad1Tes[A1900y - 3y/3w 001 3/3w 004—001 QOIA  159) SUNPLIM PIdE d1ROY - 1oBIXD dIjouRyIq 11eJ [RLIDY
suozenqAuayq - 3y/8w 00T 3/8w 004—001 DIN arerd JoH - 1oeI1XD dIjouRyI 1B [RLIDY
euronuerd
suozengAuayd - /3w 001 3/3w 004—001 syey paonpur 3977od u0310D) - 10BIXd dIjoueyq 1eJ [RLIDY
ewopa med
suozenqrAusyq - 3y/8w 001 /8w 004001 sjey  puly pasnpur urureisiq - 1oBIX3 dIjoueyly e [eLIDY
(A10y1IUm,)
ewopa med 1
£002 “Te 12 oey suozenqrAuayq - 3y/8w 001 3/8uw 00y—001 syey paonpur-ueusaderren) - 1oeIXD dIjoueyIg ued [eLRY  sypuyfo pupwng
(suIpue[ad I9)BaID)
SOLIYLIR 1 snfow
£00T “Te 32 997 - 9-TI 0-ANLL 3y/8uw oop 3y/8w 00y-0F ERIN paonpur-uaderjon - 1oenxd [oueyR]N  sued [ealdy wmuopnayD
oeadeIdaeded
s914d0u0W I91e M
Juoseylourexa(q 0-AN.L 1860 - 1-dH.L paonpur-sd1 - uoneladap A0 mag
S00C Torem (3a110)
“Te 19 1epIg - 0-ANL /8w g /3w GZ1-S DI L4V parean-sd1 - uoneIddaA A0 iy 7 eadoms €3]0
EL=CRIE] (o)
(9109919Y A31YM)
$102 sadeydoroew T
“Ie 39 Sueny - 2-X0D T1-TI Ul AT 00T-1 1-dHL S[[92 PIINPUI-SJT [OIIRIDASDI-SID - - wngp wnapaA
ELERE )
aurp
0102 1193 a8eydordew
“Te 39 opue[10 [01jeI9ASeY Ta9d ‘T-X0D [w/ 200 1w/ 9°0-20°0 sunmur gAq paonpur Sd'1 - Penxs wepM  sued [eusy
euapa med pury
WeDIXOIIJ - /1w 500 /W 2°0-50°0 s)jey  poonpul-opAYSpleuLIoq - [10 TeTuassy S9ABST
ewopa med
surydio - S/[WGZ'0  BY/TW GT0-SCT'0 sjed  puly pasnpul-uljeutioq - [to [enuassy S9ARIT
€002 ((oamey Aeq)
“Te 30 yedLes surydioy - /W00 /W 90'0-S10°0 DI 159} YIP-[reL, - [10 [erjuassy SOABIT T syIqou snmp
JeadeINe]
sadeydoroewr uononpoid
- ON ©-INL /3 Tw/3 001-1 QUL SMNIN PRONpUl-SdT [oI0BATED - -
Astmard
sfemyjed
Jrsadeue
‘A10jRWIUIRTIUT UOTRIIUIIUOD sweu uowuIod
SIIUIIBJY  S[ONUOD dANISO] MUY 9ANOR [RWITUTA o8uerasoq [[90 Jo [ewUy  S[pour [eyudwWILIAdXH syusuoduio) 1eNxd Jo adA], jueldjoired /dYnRusIS/A[Tureq

(pomumuo9) g d1qel

428



Journal of Ethnopharmacology 210 (2018) 417-433

R. Mazzei et al.

(23pd 1x3u U0 panunuod)

PpIoe J1[Ad1Tes[A1900y - 3/3w 007 3/3w 004—001 R 3unpuMm proy o1y - 10BIXD JI[OUBYIDN Spaas (suequay)
1 snqqp
0102T snuwAsofy 1
“Ie 30 umdag QUI0ZBIUSJ - 3y/8w 001 /8w 004001 R 1591 a1e1d J10H - 10BIXd JI[OURYIDIN Spaas 4981u snuLosoAgy
ewopa med JoBNXd
urRYIRWopU] - /8w g /8w o8- ERliNg paonpur-ueusaderren) SpIouajoIe) I9YJ0 WNd[oNdd g
joeNX
UurRYIWOpU] - 3/3w 08 3/3w 08-5 IN 1591 ae[d 104 splouajore) I9U19 Wnajonad i
T10T (10ddaq)
“Ie 10 e8a110 Sunpum joRNXD 1
-Z3pueUISH uajoxdnqy - /8w g 3y/3wr 08-g IN Paonpul-pIde dNAY splousjoreD 19119 Wmo[ondd imigy  wnuup wnosdo)
QeadRUR[0S
ewapa med pury Swals
umeylewWopuy - 3/8w gz 1 3y/8w 0Gg-ST 1T 1N paonpur-ueusaferre) SPIOUOAR[JOS] ~ UOMDEIJ 3)e1ade [AIF pUE S9ABIT
9002 159} SunpuIm pasnpur SwIAs (9019[3STIA)
“[e 19 UBUIQ  PIdR JI[IdATes[A100y - /8w g1 3y/8w 0Gz-ST1T BRI -suoumbosuaq-d SPIOUOAR[JOS] ~ UOIDRIJ 3)e1ade [AIF pUR SSABST T WNQID WNISIA
Jeade[RIUES
ULTRWNOD-AXOU}oUT
-£-Ax01pAy-9 — (A][e
- I ‘ON - 3gz/Sw o1 O/gTvVd paonpur-sd1 -[Apawp- 1 —,1)-€ 1oenxo dIjoueydy  Juerd S[oym
S[[e2
£2002T a8eydoroewr
“Ie 39 AeysSey HNVN-T AN I “0-INL Tw/31 00g [w/3 00S-00€  SuUUNW ['ViLLL pare[nuns-Sd'1 - 1oenxe droueydN  Juerd sjoym
spuyre med uonoely
umpeylRWopu| XOT-S ‘Z-X0D - 3y/8w o1 sjey  puly paonpul-jueAn(py - profey[yaroudyd  sued [euey
0102 euapa med uonoeIj profey[y (eny)
“Ie 30 ysaayey JeURJOPIQ XOT-S ‘T-X0D /8w g /8w g1-g syey paonpur-ueusaderren - /d110usydAjod syred [eLay -dds miny
aurydioy - 3/3w 0ST-0S M 1591 ae[d J0H souad1a) ouoN 110 Tenuassy S9ABIT
unndsy ourydion 3y/8w 001 /8w 05 1-0S BRI 159} UI[RULIO] sauadia) OUON [10 [enuassy SaABST (uowa)
110T Surpum }93qsO
“Ie 30 ofoduren aurydio 3/3w o5 3/3w 0ST-0S R PaoNpuUI-PIoR 21RO sauadia) OUON [10 TeUSSH SOARIT (D) uowm sn.gi)
seadRINy
£yanoe
800T “Te 19 C-X0D jJo uoniqryur sueaq (3502)
pewweynz - Z-X0D - /3 0°'s—SZ°0 492 MVY 10j Aesse paseq [[oD [oamuyey ‘[oisayeD sauadiaq paiseoaun +dds paffon
seadeIqny
H pisoueappey
uonoeas ured ‘q apIsoueappey (suouruy)
110Z “[e 3@ ung - - 3y/8w g1 - DIN PaonpuI-o1ade pRY ‘TY dpisoueappey suruodes Qwoziyy +dds auowouy
Qeade[MOUNUERY
S)oRNXD
ULIOJOIOYD,/[OUBY UL
urydion - 3y/8uw oG /8w 001-0S QDI 159) SUIILIM PIdR d1IRdY - /1919 WNS[oN_d  SI_dQNL, paLIq
S)RNXD
£00T ewopa med ULIOJOIO[YD/[OURIaUL (uaured£n)
“Ie 32 1uorads urRYIRWOopU] - /8w gy /8w 0G1-GL siey paonpur-ueusaderren) - /1919 WNS[oN_d  SIdqNL, Pl -dds uaum)afn
JeadeWILI]
ewonuerd
JRURJOPIA - 3y/8uw oop 3/8w 00v—002 syey paonpur 19[2d 10130 - joenxe oroueyyy  syed [eLRY
euaps med
JRUIJOPIQ - /8w 00T /8w 004—002 syey paosnpur-ueuaaderre) - 1oRIX? dIjouRyly syed ey
JRURJOIA - 3/8w 00 33/8W 00b-00T siey 159) YIJ-[reL - penxe doueyy  sued [euey
sfemyjed
Jrsadeue
‘A10jRWIUIRTIUT UOTRIIUIIUOD sweu uowuIod
SIIUIIBJY  S[ONUOD dANISO] MUY 9ANOR [RWITUTA o8uerasoq [[90 Jo [ewUy  S[pour [eyudwWILIAdXH syusuoduio) 1eNxd Jo adA], jueldjoired /dYnRusIS/A[Tureq

(pomumuo9) g d1qel

429



Journal of Ethnopharmacology 210 (2018) 417-433

R. Mazzei et al.

159) Suryium pasnpur

PIoe [1ATes[ 190y - /3w 001 3/3w 00%/001 R -suoumbozuaq-gq - J0RIIXD I9IBM S9ABDT
12002 ewepa med pury (suraadern)
“Te 19 Tesoy| umeyleWopuL - 3y/8w 00T 33/8w 00v—00T BRI paonpur-ueusaferie) - 10BIIXS I2JBM S9ABST T D4afiula SIIA
EECRIET
(3oenxe
JT[ouRYIDIN
ane[Aes [AYIBIN - %ST %08) %E-T sjey 159) UIRWLIO] - 1oRIX3 JIOUBYIRIN $9ABT
(3enx9 (ureAIap)
JT[ouRYIDIN euapa med T
9002 ‘oAeD WeDIXOIIJ - %1 %0S) %E-T syey paonpur-ueusagerie) - 19eNXd JI[OUBYIRN S9ABST spUILJo DUIGIIA
SBIDRUIQIIA
BUIDPS 18D pasnpur
ureYIRWopu] - 3y/8w 001 3y/8w 00Z-001 IN -pIdk dIUOpIYdRIY - 1oeIXD dIjoueylg nqng,
euaps med
UuLRYIWOpU] - 3/3w 001 3/3w 00Z-001 M pasnpur-ueusaderie) - JoBIX? dIjouRyq Iqny,
sunAdourury - 3y/8w 001 3y/8w 002001 BRI 1s93-1e1d JO0H - 1oeIXD dIjoueyIy Rqng,
1s9)
surrAdourury - 3/3w 001 3/3w 00Z-001 R 3unpuMm proy o1y - JoBIXD dIjouRyq Ioqny,
(o12104)
S00T 1591 SunyI| 1
‘00Y pue 104D sunAdourury - 3y/8w 001 /8w 002001 R Mmed pasnpul-I[euLIog - 19B0X9 dIjouRyly Pqn],  Wnso.taqm wnuojos
ewopa med
PpIoe dI[IATes[A100Y - 3y/8w 001 3y/8uw 002001 s1ey paonpur-ueusaderren) - 19BIX9 ULIOJOIO[YD S9ABIT
PIoe DI[IATes[A190Y - 3y/8w 0z 3y/8w 002-02 syey 159)-UT[RWIO] - 19BI)Xd ULIOJOIOTYD S9ABIT
aurydio - 3y/8uw 0g /8w 00Z-02 IN 1s93-93e1d JOH - 10BI)XS ULIOJOIOTYD S9ABIT
900T 159} (epeysiySIu yor[d)
“Ie 19 BLIEYRZ  PIOR DI[IDATes[A100y - 3y/8w 0z 3y/8w 002-02 R Sunpum pRy o190y - 19BI)Xd ULIOJOIOTYD S9ABDT T WS wnujos
ewonuerd
ueYIRWOopU] - 3y/8w 001 3/8w 004—001 syey paonpur 9[2d 101300 - 108X JI[OURYIDN spaas
euaps med
suozengruayd - 3/3w o5 3/3w 00Z-0S syey pasnpur-ueudaderie) - 10BIXD JI[OUBYIDN Spaas
1s9)
sfemyjed
Jrsadeue
‘A10jRWIUIRTIUT UOTRIIUIIUOD sweu uowuIod
SIIUIIBJY  S[ONUOD dANISO] MUY 9ANOR [RWITUTA o8uerasoq [[90 Jo [ewUy  S[pour [eyudwWILIAdXH syusuoduio) 1eNxd Jo adA], jueldjoired /dYnRusIS/A[Tureq

(pomunu09) g 3[qeL

430



R. Mazzei et al.

penetration of inflammatory mediators, pain substances into the in-
flammatory site (Wang et al., 2013). Two known lignans, lappaol F, and
diarctigenin, isolated from Arctium lappa seeds, strongly inhibited NO
production in the LPS-stimulated RAW264.7 cells (Park et al., 2007).

TNF-a is one of the major pro-inflammatory cytokines that activates
monocyte-macrophage cells to release large amounts of IL-1, IL-6, IL-8,
PGE, and other inflammatory mediators and stimulate a chain reaction
of inflammation (Wittmann et al., 1996).

Indol-3-carbinol (I3C) is an autolysis product of glucosinolate pre-
sent in Brassica plants. I3C reduced the amounts of IL-6 and TNF-a in
broncho-alveolar lavage fluid and in the acute lung injury in the LPS-
induced mouse model (Jiang et al., 2013). Carnosol, betulinic acid and
ursolic acid, isolated from crude extract of Rosmarinus officinalis aerial
parts have been showed an important anti-inflammatory activity by
inhibition not only of leukocytes and exudation, but also of a pro-in-
flammatory enzyme and mediators (NOx, IL-1b, and TNF-a) in carra-
geenan-induced murine pleurisy (Beninca et al., 2011). p7F (5,6,3’,5-
tetramethoxy 7,4’-hydroxyflavone), a flavonoid extracted from the
aerial parts of Artemisia absinthium, markedly inhibited PGE, activity in
LPS-induced macrophages, as shown by Lee and colleagues (2004).

COX-2 belongs to the cyclooxygenase family which are key enzymes
of the arachidonic acid cascade (Ramadan et al., 2006). In resting cells,
it is not expressed; however, after stimulation by an inflammatory re-
sponse, COX-2 can be synthesized quickly and is involved in in-
flammatory processes (Wang et al., 2013).

Three diterpene acids: grandiflorolic, kaurenoic and trachylobanoic
acids extracted from Helianthus annuus flower head showed inhibition
of the expression of COX-2 and the release of inflammatory cytokines in
LPS-activated RAW 264.7 macrophages (Diaz-Viciedo et al., 2008).

In addition, MAO inhibitors, usually, are used in the cure of de-
pression and other psychological disorders. They increase the con-
centration of neuroamines, especially 5-HT and NE. Vasodilatation,
which is a source of pain in headache (Shevel, 2011), is inhibited by the
depletion of the aforesaid neuroamines. For these reasons, the use of
MADO inhibitors is reserved for chronic daily headache patients whose
symptoms have not been relieved by conventional prophylactic treat-
ment (Redillas and Solomon, 2000). Extracts from leaves of Hypricum
hircinum showed MAO-A inhibitory activities. Quercetin showed a se-
lective MAO-A inhibitory activity in the forced swimming test
(Chimenti et al., 2006)

Moreover, essential oil from lavender has been studied in a placebo-
controlled clinical trial. In this study, the percentage of responders was
significantly higher in the lavender cohort than in the placebo cohort,
so the inhalation of lavender essential oil may be an efficacious and
innocuous route of administration in acute management of migraine
headache and his associated symptoms such as photophobia, phono-
phobia, nausea and vomiting (Sasannejad et al., 2012).

Finally, metabolites isolated from anemone, arnica, red beet, in-
cense, pepper, lemon, cucumber, cyclamen, squirting cucumber, fumi-
tory, gentian, henbane, German iris, walnut, marjoram, pennyroyal,
verdolaga, sage, common houseleek, black nightshade, potato, betony,
costmary, vervain, mistletoe and grapevine have showed a more gen-
eric central and/or peripheral depressant action whose mechanisms are
not readily apparent.

Although most, if not all of the plant-based compounds are still in
the pre-clinical phase, we speculate that Italian folk medicine exerting
anti-headache effect may mainly act through the regulation of Nitric
Oxide, Histamine, Serotonin and Arachidonic Acid pathways. Besides,
as a holistic medicine, bioactive compounds, isolated from the plants
utilized by Italian healers between the late nineteenth century and the
early to mid-twentieth century, could be helpful not only to cure
headache, but also for the treatment of some other diseases which ex-
hibit an inflammatory component such as cancer, rheumatoid arthritis,
sepsis, atherosclerosis and Alzheimer's disease (Calixto et al., 2003,
2004).
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5. Conclusions

Folk medicine, based on centuries of experience, is like an un-
controlled laboratory which, if examined carefully and critically, would
help us to gain valuable information to be exploited in modern medi-
cine.

Besides historical prospective, this study unearths interesting re-
medies that can provide a comprehensive basis to perform further in-
vestigations for the development of effective drugs against headache.

Even if traditional knowledge about natural remedies to treat sev-
eral diseases was handed down almost entirely orally, it has been the
subject of historical documents, too. These valuable sources, nowadays,
should be explored systematically.

The award of the 2015 Nobel Prize for Physiology or Medicine to
Prof. Youyou Tu for her discovery and development of artemisinin that
is the most effective drug against malaria, gives us a lesson: sometimes
it is needed to look back, to look forward.
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