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Pharmaceutical care: The driving force
for patient-centered healthcare system

Angeliki Siamidi, Nikolaos Naziris, Natassa Pippa, Costas Demetzos*

Section of Pharmaceutical Technology, Department of Pharmacy, School of Health Sciences, National and Kapodistrian
University of Athens, Panepistimioupolis Zografou, Athens15771, Greece

Abstract

Pharmaceutical care is a recently adopted phi-
losophy,which attempts to integrate the concept
of patient-oriented Therapeutics. However, aside
from the patient, this approach contributes to
multiple society levels, including the economy,
public health and as a result, evolution and pros-
perity. Pharmaceutical care begins at the pharma-
cist-patient level, but extends across the whole
healthcare system, involving of course clinicians,
nurses etc. It is most typically oriented around
the prescription of a medicinal product, where
the most important concern is to avoid all the
possible side effects, especially the adverse ones
and focus on the efficacy of the formulation, in or-

der to achieve maximum effectiveness and rapid
treatment. In this bi-directional relationship, the
pharmacist designs and develops the care plan,
based on scientific knowledge and is responsible
for earning the patient’s trust, but at the same
time, the patient takes up an active role, by com-
plying with the therapy scheme and providing
detailed feedback on the various therapy effects.
The degree of communication and synchronized
cooperativity between the two units will deter-
mine if this effort will end up to a mutually ben-
eficial result, so the community has to provide
for that, by adopting and promoting specific and
carefully designed educational approaches.

KEY WORDS: Pharmaceutical care, health scientist, patient, therapy, healthcare system

Introduction

“Pharmaceutical care is the responsible provision
of drug therapy for the purpose of achieving defi-
nite outcomes that improve a patient’s quality of
life”,such as curing a disease; elimination or re-
duction of a patient’s symptomatology; arresting
or slowing of a disease process; or preventing a

disease or symptomatology. It includes the pro-
cess through which a pharmacist cooperates with
a patient and other health professionals in design-
ing, developing and monitoring a therapeutic plan
that will produce specific and beneficial therapeu-
tic outcomes for the patient. This in turn involves
three major functions: identifying potential and
actual drug-related problems; resolving actual

*Tuyypagiag yiax aAAnAoypa@ia: Prof. Costas Demetzos, Section of Pharmaceutical Technology, Depart-
ment of Pharmacy, School of Health Sciences, National and Kapodistrian University of Athens, Panepisti-
mioupolis Zografou, Athens 15771, Greece, Tel.:+30 2107274596; fax: +30 2107274027; E-mail address: de-

metzos@pharm.uoa.gr
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drug-related problems; and preventing drug-re-
lated problems™

Pharmaceutical care is considered an integral
and inseparable element of health care and should
be combined with other elements, to produce an
integrated therapeutic approach. Nonetheless, it
should always aim to directly benefit the patient,
as the pharmacist is, above all, obliged to provide
quality care to the patient. The fundamental re-
lationship in pharmaceutical care is a mutually
beneficial exchange, in which the patient grants
authority to the provider and the provider accepts
the responsibility to offer competence and com-
mitment to the patient. The fundamental goals,
processes, and relationships of pharmaceutical
care exist regardless of practice setting.

According to World Health Organization (WHO):
“Pharmaceutical care is a philosophy of practice in
which the patient is the primary beneficiary of the
pharmacist’s actions. Pharmaceutical care focuses
the attitudes, behaviours, commitments, concerns,
ethics, functions, knowledge, responsibilities and
skills of the pharmacist on the provision of drug
therapy with the goal of achieving definite thera-
peutic outcomes toward patient health and quality
of life. Although this definition focuses on drug ther-
apy in the individual patient, the Group chose to ex-
pand the beneficiary of pharmaceutical care to the
public as a whole and also to recognize the phar-
macist as a health care provider who can actively
participate in illness prevention and health promo-
tion along with other members of the health care
team. Thus, in this report, pharmacists’ functions
are divided into those related to individual patients
and those related to the community. The Group con-
sidered pharmaceutical care to be an overarching
practice philosophy to which all pharmacists should
aspire. Bearing in mind the particular stages of de-
velopment of healthcare delivery and pharmaceu-
tical services in particular countries, pharmacists
will need to use their professional discretion in set-
ting priorities for the achievement of these objec-
tives.”*

Additionally, according to American Pharma-
cists Association (APhA): “Pharmaceutical Care is
a patient-centered, outcomes oriented pharmacy

APOPO EINIZKOITHXHY | REVIEW ARTICLE

practice that requires the pharmacist to work in
concert with the patient and the patient’s other
healthcare providers to promote health, to pre-
vent disease, and to assess, monitor, initiate, and
modify medication use to assure that drug ther-
apy regimens are safe and effective. The goal of
Pharmaceutical Care is to optimize the patient’s
health-related quality of life, and achieve positive
clinical outcomes, within realistic economic ex-
penditures.”®

Pharmaceutical care in community pharma-
cies

Community pharmacies are easily accessible and
convenient for most people to visit and there is no
need for an appointment to be arranged. Commu-
nity pharmacists are the first stop for help, regard-
ing common ailments, but also a trusted source of
advice for more complicated matters, as they have
the expertise to advise on the choice of medica-
tion, its safety and efficacy. They should always
assume that patients require pharmaceutical care,
however, due to limited resources, inappropriate
time management and lack of communication be-
tween health care professionals, this is not always
possible*5®,

In the context of primary healthcare, the com-
munity pharmacist is expected to provide phar-
maceutical care, by developing, utilizing and
monitoring science-based therapeutic plans, in
cooperation with the rest of healthcare profes-
sionals, which can ultimately be combined with
the other types of care e.g. medical and nursing,
leading to an integrated therapeutic approach. In
practice, it has not been long since the first large-
scale study exhibited the beneficial role of phar-
maceutical care provision for elderly patients,
primarily through social and psychosocial effects,
rather than biomedical mechanisms’. Moreover,
the community setting can largely benefit specific
patient groups, like hyperintensive people, since
the pharmacist’s dispensing role is gradually re-
placed by automated systems and other personnel
and he is now closer to clinical service, embracing
his scientific property to promote treatment com-

35



®APMAKEYTIKH, 29,11, 2017

APOPO EINIZKOITHZHY | REVIEW ARTICLE

PHARMAKEFTIK], 29,11, 2017

Patients requiring or
receiving
pharmaceutical
product or service

Step1

Assess needs and
identify medication
related problems

Step4

Monitor and review
the care plan

Step 2
Develop a care plan

Step3

Implement the care

plan

Figure 1: Pharmaceutical care cycle in community pharmacies

pliance and adjustment to lifestyle modifications®.

Function of community pharmacist to perform
during pharmaceutical care

According to Wiedenmayer, et al. (2006), the ap-
proach to pharmaceutical care delivery in communi-
ty pharmacies is a four step process (Figure 1). At
the point where the patientis receiving or requiring a
pharmaceutical product or service, it is the pharma-
cist’s responsibility to assess the patient’s need and
to identify possible medication problems; therefore,
the first step consists of collecting any relevant in-
formation from the patient and identification of any
possible problems. The two following steps (Steps 2
and 3) include the development of a care plan and

36

its implementation, with patient agreement, wher-
ever it is possible, always in cooperation with other
health care practitioners. Last but most important,
the final step, consists of the care plan monitoring
and reviewing: the outcomes are evaluated in rela-
tion to the therapeutic objectives, in order to deter-
mine whether the drug related problems have been
resolved. If the outcome goals through this thera-
peutic plan have not been met, the whole cycle starts
over by following the first step.

Apart from the plan, the pharmacist may and should
also utilize useful tools, such as patient satisfaction in-
struments/questionnaires, so as to allow the patients
to evaluate the provided pharmaceutical care ser-
vices and to assess their requests and needs, based on
which the whole care process is going to be updated*™.
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Step 1:
Collection of

medication
history

Step 2:

Analysis of
medication
given during
hospital stay
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Step 3:
Information

given on
medication at
discharge

Figure 2: Pharmaceutical care process in hospital settings

Pharmaceutical care in hospital settings

As stated by Helper (2004), “clinical pharmacy was one
of the most important developments in pharmaceutical-
practice and education of the 20th century. [...] It prom-
ised to make pharmaceutical education patient centered
and whole again, and to improve the quality of drug
therapy for millions of people™. Clinical pharmacists
haveto be patient-centered pharmaceutically educat-
ed to gain the skills needed to improve the outcomes
of the drug therapy, but also responsible for those re-
sults*3, Unfortunately, patient-centered clinical phar-
macy services are still poorly developed in most of
Europe, despite their demonstrated advantages’.Most
hospital pharmacists focus on managerial issues and to
prevent medication errors, instead of pharmaceutical
care provision. Apart from general disease and medi-
cine-oriented counseling, detection and dealing with
drug related problems, the main focus of pharmaceu-
tical care in the hospital setting should be on seamless
care issues: patient transfer to and from the hospital,
clinic or nursing home, as it still proves to constitute an
important communication barrier, when patients are
being transferred from one setting to the other, result-
ing in many drug-related problems”.

Function of clinical pharmacist to perform
during pharmaceutical care

As previously stated by Ahmed, et al. (2010), the prac-
tice of clinical pharmacy embraces the philosophy of
pharmaceutical care; it blends a caring orientation
with specialized therapeutic knowledge, experience,
and judgment, for the purpose of ensuring optimal pa-

tient outcomes**. The pharmaceutical care practice, as
applied by clinical pharmacists, is a three step process
(Figure 2). During patient admission to the hospital,
the first step is to collect medication history from the
patient or the caregiverin order to construct a chart
with the pharmaceutical data. The second step con-
sists of the systematic analysis of medicines prescribed
during hospital stay (indication, dose, choice of drug,
duration, cost, drug-drug interaction, allergies, con-
tra-indications, adverse drug reactions, route of admin-
istration, etc.). If a drug related problem arises, then the
clinical pharmacist should intervene to optimize pre-
scribing by discussing the problem with the prescrib-
er and proposing a solution. This step also includes
explaining medication related concerns to the patient
and/or caregiver and ensuring follow-up. The last but
probably the most important step in pharmaceutical
care process in hospitals is the information given on
medication treatment at discharge. The clinical phar-
macist, with the aid of the other health care providers,
should counsel and educate the patient and/or caregiv-
er and contribute to the discharge letter. The pharma-
cist must assure that the patient has all supplies, infor-
mation and knowledge necessary to carry out the drug
therapy plan. This step, as part of a comprehensive
pharmaceutical care plan, is crucial, as suitable coun-
seling can decrease unplanned visits to the doctor and
readmissions to the hospital'*.

Pharmaceutical care issues to be addressed by
pharmacists

Pharmacists individually and as a profession have
important roles to play in positively influencing
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IMivakag 1. The roles of pharmacists for the development of pharmaceutical care!

Participation in the formulation of drug policy including drug regulation
Development of guidelines and criteria for formularies
Collaboration with other health care professionals to develop treatment guidelines

Design and monitor procurement and drug distribution systems, including storage and disposal (e.g. country wide, local,
institutional)

Formulate and manufacture quality medications within pharmacy practice

Serve as a source of objective drug information: establish poison and drug information systems, e.g. poison and drug information
centres

Initiate and undertake research in e.g. pharmacotherapeutics including clinical trials; pharmacoepidemiology; pharmacy practice;
health economics; and evaluate and document the results of such research in order to improve all aspects of pharmaceutical care.

PHARMAKEFTIK], 29,11, 2017

Educate all health professionals who participate in pharmaceutical care

Develop, evaluate and document pharmaceutical care practices

Participate in health screening (e.g. diabetes, cholesterol)

Participate in health promotion and education (e.g. the proper use of medication; smoking cessation; immunization; prevention of

drug abuse; hygiene; family planning; AIDS prevention)

Develop professional standards and audit procedures

Establish and maintain an appropriately qualified pharmacy workforce

{Adapted from WHO

drug policy, drug use and outcomes as well as other
aspects of health care. The roles of pharmacist for
the development of pharmaceutical care are sum-
marized in Table 1. Pharmaceutical care can be lim-
ited by many factors like poor education on related
aspectsin pharmacy schools, lack of communication
between health care professionals, inappropriate
time management and lack of resources>®’. Topics
like ethics, clinical and social pharmacy, communi-
cation, organization aspects and health promotion
are not currently in the universities’'main curricu-
lum and this may lead to difficulties when change
is needed in the pharmacists’ way of practice to-
wards pharmaceutical care in their future career®.
Pharmacists’ main preoccupation is drug dispens-
ing and distribution, a fact that makes patient-care
activities a secondary focus, performed only when
extra time or staff is available!?, Another main prob-
lem from a pharmaceutical care perspective seems
to be the lack of cooperation between pharmacists,
medical doctors and nurses during their educa-
tion, which leads to different professional cultures

38

that inhibit collaboration during later professional
practice. To be accepted and implemented, pharma-
ceutical care must first overcome these problems
through a united effort, derived from pharmacy
organizations, universities and individual pharma-
cists. Only then, the need for pharmaceutical care
can be translated into demands for it by patients,
insurance companies, health maintenance organi-
zations, and the government to resolve probable
financial issues™.

Pharmaceutical care outcomes

As reviewed by Berenguer, et al. (2004), a large
amount of data has been published in scientific
journals, establishing the clinical, economic and hu-
manistic viability of pharmaceutical care. The posi-
tive outcomes obtained from different programs of
pharmaceutical care state that a beneficial change
in patients’ health related quality of life is obtained
by optimizing medication therapy. Pharmaceuti-
cal care also contributes in patients’ compliance to
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pharmacotherapy, by assessing the initial problem,
providing counseling and recommending adherence
strategies. The economic impact of pharmaceuti-
cal care in the health system has also been proven
by an important amount of research work that link
cost savings with pharmacists’ interventions. Lastly,
through pharmaceutical care and health related in-
terventions, pharmacists become more responsible
to their professional role?®.

Educating and engaging patients in pharmaceu-
tical care

Pharmaceutical care should be patient-centered and
therefore, patients themselves should be involved in
this process. It is the responsibility of the healthcare
provider to understand the patients’ perspectives, as
well to engage and educate patients, regarding their
disease and therapy. Health care practitioners and
especially pharmacists play an important role in this
scheme, as they need to adapt their pharmaceutical
knowledge and communication skills to patients’
beliefs, values, preferences, concerns and economic
situation to try solving medicine-related problems?*°.
Pharmacists need to spot patients’ characteristics,
such as illiteracy,poor eyesight or cultural attitudes
(e.g.choice of traditional, alternativeor modern med-
icines) and try to help as much as possible, since a
good patient-practitioner relationship is crucial to
concordance.

In most occasions, patients play an important role
in their own healthcare, by diagnosing and treating
minor conditions, by preventing occurrence or re-
currence of diseases etc. and therefore, it is crucial
that they are engaged in their pharmaceutical care'®.
With the aid of other health care practitioners, phar-
macists should encourage patients to be courteous
with their treatment, report any problems experi-
enced with their medicine and participate in deci-
sion-making on matters affecting their health and
their medicine. At the end, the selected pharmaceu-
tical treatment should be agreed with the patient, so
that compliance is achieved!®. Pharmaceutical care
involves promotion of participation, which might be
the best way for patients to embrace a healthier way
of life.

APOPO EINIZKOITHXHY | REVIEW ARTICLE

It is well known that adherence may be linked to
the practitioner and his/her relationship with the
patient, the health condition, the prescription, or
the health system!®. Pharmacists’ role is not limited
in establishing a good relationship with patients but
it is critical that the patient leaves the health care
premises, whether this is a hospital, a clinic or a
pharmacy, educated, empowered and with a sense of
ownership of their healthcare. Pharmacists should
not only consider this education as effective by the
relevance of knowledge patients have acquired, but
whether and how this knowledge is maintained over
time!”. With all new mobile health technologies (per-
sonal health applications, cloud based data housing
and big data), there are endless possibilities and
potential benefits for pharmacists to use and for pa-
tients to take advantage of, in order to meet health
and behavioral targets'®. Painful conditions or with
a severe prognosis have better adherence rates than
asymptomatic, or than conditions that occur at long
intervals?®. Also, prescriptions for many medications
or for more than two doses per day tend to alter ad-
herence, as do adverse effects and therefore, should
be avoided!’. The key to sustainability will be to rec-
ommend the right tool, at the right time, for the right
reason'%?’,

Conclusion

Since the first definition of pharmaceutical care by
Hepler and Strand in 1990, the stated terms, vari-
ous elements and divergent interpretations on how
these define the professional pharmacist’s role and
mission inside the complex healthcare system are
still controversary and new questions emerge. For
example, is pharmaceutical care a pharmacist-only
activity and if yes, then shouldn’t we call it “phar-
macist care”? Furthermore, does it necessarily in-
clude the utilization of medicinal products, or can it
also be built on educational and health promotion
activities?'? Nevertheless, it is clear that pharma-
ceutical care is an essential feature of Therapeu-
tics for the accomplishment of effective treatment,
where pharmacists are invited to demonstrate their
scientific role, with the aim of delivering effective
treatment. Whether in a hospital or a community
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pharmacy, the pharmacist’s role in the healthcare
system is vital and attains its scientific and social
character, among others, through the practice of
pharmaceutical care. Working collaboratively, pa-

DapUAKEVTIKN @povTiSa:
H xivnmipla SOvaun yax
EVa OVOTI O VYELOG [E
ETIKEVTPO TOV aoBevn)

Ayyelikn) Zwapidn, NuikoAaog Nalipng,
Nataooa Iinna, Kowotag Aspétloc*
Touéag Papuaxevtikns Teyvodoyiag, Tunua
Dapuakevtikng, lavemiotnuio Anvay,
HavemiotnuiovToAn Zwypapouv, 15784, ABnva

H @appaxevtikn @povtida elvatr pa @uio-
co@la Tov vobeTBNke TTPpOTPATA, 1 OOl
ETIYELPEL VO EVOWPATWOEL TOV aoBEV] 6TO
eTikevTpo NG OgpamevTiKnG. QoTO00, EKTOG
ato Tov acBevi), 1 TPOoEYyLon auTr GUUPAA-
AeL g MOAAQTAG eTimeSa TG KOwwviag, ov-
umeptAapfoavorévng g okovopiag, g 6n-
HOoLaG VYElOG KAl WG €K TOVTOU TNG £EEALENG
KoL TNG EUNUEPLAG TNG KAONUEPLVOTNTAG HAG.
H ®appakevtikn MepiBaAiym apyilel ato emi-
TeS0 TOL PAPUAKOTIOLOV-aOEeVY, AAAG EKTEL-
VETOL 0E OAOKANPO TO CUCGTNHA VYELXG, KE TN
OUUUETOX] TWV KAWVIKWOV LATPWV QUOLKA, TWV
voonAevtwv KAT. Elval cuviBwg mo mpooa-
VATOALGUEVT YUPW ATO TN GUVTAYOYPAPTON
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tients, pharmacists and the rest of health scientists
can provide an advanced level of pharmaceutical
care that results in successful medication manage-
ment. [

TOU (PAPUAKOV, OTIOVU TO TLO OTUAVTIKO LEé-
AMua eival va amo@euyBovv 0Aeg olmBaveg
Tapevépyeleg  (latpoyevels  avemBUUNTES
EVEPYELEG), KUL ETILKEVIPWVETAL OTNV ATOTE-
AEGUATIKOTNTA TOVU BEPATEVTIKOV OYNHATOG,
TPOKELHEVOL va emitevyBel péylom amote-
AECUATIKOTNTA KAl Taxela Bepameia. Le auTn
™MV au@iSpoun oxéom, 0 EUPUAKOTIOLOG OXE-
S1alel kAL avamTUOoEL TO oXESL0 TEPIBaAYMG,
HE BAOT TIG ETILOTNUOVIKEG YVWOELS KoL ival
VTELOLVVOG YLt TNV ATTOKTN OGN TG EUTLOTOCV-
VNG Tou aoBevovs, aAAd cuYXpOVWS 0 acbe-
VNG avaAapBavel evepyo poAo, GULHOP POV LE-
VOG [LE TO BEPATIEVTIKO OXT LA KL TIAPEYOVTAG
AETITOUEPT] AVATPOPOSOTNOT YLl TA SLAPOopa
Bepamevtikd amotedéopata. O BabBuog emt-
KOLVWVIAG KAL ] GUYXPOVIGHEVT] ETIKOLVWVIX
HeTagY Twv §V0 pHoVASwV (PaPHAKOTIOLOV-a-
oBevovg) Ba kabopioovv €dv auvt n Tpo-
omaBela B kataAnéel og éva apolfaio emw-
PEAEG ATIOTEAECUN, OTIOTE 1] KOLVOTNTA TOU
PAPUAKOTIOOV TIPETEL VA TO EEXCPAAIOEL,
VL0OETWVTAG KAL TIPOWOWMVTAG GUYKEKPLUEVES
KOl TIPOGEKTIKA OXESLAOUEVEG EKTIALSEVTIKES
TPOCEYYIOELS.

Tuyypa@éag vtebOuvog yla tnv
aAlnAoypa@ia: demetzos@pharm.uoa.gr
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Kapmot Ito@aovg (Fructus Hippophaé
recens): EmokoOTN o1 LOTOPIK®V KO
VEWTEP®WV OEPATIEVTIKWV EQPAPLOY WOV

XpnotogI.Tdvog!, Kwvotavtia M'kpaikov?, Fewpylog A. Kapikag?, Imdvva Xnjvov?,*

Touéas ®apuaxoyvwoiag kat Xnueias @vowkav Mpoioviwv, Tunjua Papuakevtikng, Zyoin Emotnuwy Yyeiag, EOViKS kat
Kamodiotpraxo Havemotnuio, AGnvav, Mavemiotnuiomodn Zwypapouv, 157 71 AGnva
Tunua Teyvodoyiag latpikwv Epyactnpiwv, ZyoAn Emotnuwv Yyeiag, Texvoloyiko Exmaidevtiko ISpvpa Abrvag, AGnva
12243

[MepiAnym

H mapovoa avaockomnon  Slepeuvd  TIG
PAPUAKEVTIKEG KALOEPATIEVTIKEG EQAPUOYES TOU
trto@aovs (Hippophae rhamnoides L.), t6c0 o€
o&eleg 600 Kal o€ XPOVIEG SlaTapayES TNG VYELXG.
To @uTO €xeL xpnopomomBel, 6 KAl ALWVES, OE
SLa@opa PEPN TOU KOGUOU YA TIG SLATPOPLKES
KOL (QUPUOKEVUTIKEG TOU LSLOTNTEG, Q@OV TO
IMTOPAEG elval TAOVGLO O SLATPOPIKG Kol
Bodpaotikd cuoTatiKd. O YUHOG TWV EPOVTWV
Tov elvat TAOVOL0G o€ amapaltnTa Atmapa o&éa,
PUTOOTEPOAN, @Aafovoeldr), Prrapives kat
NAEKTPOAVTEG, EVW 0L GTIOPOL TOL Elval Ty w-3,
w-6 Mmapwv o&éwv oe avaroyia 1:1. Ta @UAAX
TOU TIEPLEXOUV ETiONG TOAAEG SLATPOPLKEG
Kal BoldpacTikés ovaieg, OTwWG KAPOTEVOELST),
oTEPOAEG, TpLTEPTEVLA K.0. T TTOtpaioKeELVAT AT
TOV LTTOPAOVG £X0VV XpnoLlpomomBel evpvTaTA
otn Aakn Bepamevtikny yw TN Oepameia
SvomePiag, kapdiayysloakwy  TPORANUATWY,
TPAVUATWV NTIOTOG, SEPUATOTAOELDV KAL EAKDV.
Ta tedevtaia ypovia oL @APUAKEVTIKEG Kol

PAPUAKOAOYIKEG SPACELS TOU LTTTIOPAOVG EXOVV
epevvnBel tOc0 pe ™ xpron in vitro/in vivo
HOVTEAWVY, 000 KAl OE TIEPLOPLOUEVEG KALVIKEG
LEAETEG, IOV TIEPLYPAPOVTAL, GTOV TTAPOV apbpo.
Evag aplOpog @apuakoloylk®mv Spdoewv Tou
LTITOPAOVG £XOUV UEXPL ONUEPA KATHYPAPEL,

OTIWG:  KUTTAPOTIPOOTATEVTIKY,  OVTL-OTPES,
QVOOOTPOTIOTIOMTIK],  NTATOTPOCTATEVTIKY,
PASLOTIPOCTATEVTIKT), avTLaON pwHATIKY,

KUTOTOSLKT], AVTLULLKPO BLOKT KALWGAVAYEVVT TLKO
HEGOV LOTWV. AOY® T®WV aVWTEPW BLOAOYLIK®V
TOU SLOTNTWY, TO QUTO €XEL GUUTEPIANPOEL
otnv avBp®Tvn kat {wikn Statpo@n, £Xovtag
avénoel ™ SlaTPo@IK afla Twv TEAELTAIWV.
Katd ouvémela, elvat mpddnio, 6TL ot BLOAOYIKEG
Spaoelg OMWG KAl 0oL OAANAETLOPACELS TOU
IMMOPAOVG HE GAAEG SpPOYEG KAl OAPUAKA
xpNlovv TEPALTEPW OCUOTNUATIKWV HEAETWV,
Baclopévwy ot olyxpoves pebodoAoyies ™G
@UTOOEPATEVTIKNG,  @apuakoloyiag  1/kat
Statpooiroyiag.

KEY WORDS: Hippophaé rhamnoides, LTTTo@a£G, KAPTOL, QUAAQ, (QUTOXTILLKT) LEAETY), in Vitro

KaLin vivo BloAoyk£g 8paoelg, KAVIKEG HEAETEG

*Tuyypa@iag ylx aAlnAoypag@ia: . Xrjvov (ichinou@pharm.uoa.gr)
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1. Elcaywyn

1 mapoloa EMIOKOTNGOT EMXEPEITAL UL GUYKPL-
Tk a€loAdYNON AVAUESH 0TI TAAQLOTEPES KL TIG
TPEXOVOEG DEPUTIEVTIKEG EPAPUOYEG TOU LTITIOPA-
o0¢, pe Bdon TIG TTAEOV TPOGPATES EMIOTNUOVIKEG
HEAETEG TWV TILOTOTIOUHEVWV PAPHAKOAOYIK®OV TOU
Spacewv.

loTtopiKd, TO IMMO@AES, eivat éva ONUAVTIKO QUTO
IOV €XEL EMAVAKAUPEL TA TEAELTAIX XPOVLIX KOl KEP-
Slogl TV Ttaykdopla TPoooxn, AOYw TwV QAPUAKO-
AOYLIKWV KL SLATPOPIKOV SUVATOTHTWY TOL2,

‘Oda T pépM Tov YUTOY (Kuplwg KapTol Kal pUA-
Aa) Bewpovvtal TAoVoLlA YN KEYAAOUL aplBpov
Bodpaotikwv ovowwv, (Brtapives A, C, E, K, pipo-
@Aafivn, @UAAKO 080, KapoTEVOELST)- B-KAPOTEVLO,
AUKOTIEVIO, (PUTOOTEPOAEG -EPYOOTEPOAT, OTLYUA-
OTEPOAN, AUUPIVEG, opyavikd oféa -unAkd o&v, ofa-
Ako 080, ToAvakopeota Amapd o&éa, @AaBovoeldn
KoL amapoitnTa apvogea®s.

Onwg Tpoava@épbnke, v kLpLa Spoyn (HEpog
TOU PUTOV UE PAPUAKOAOYLKT Xp1iom) amoTeAoVV oL
vWTOl KAPTIOl KOl 0E CUYKEKPLUEVEG YEWYPAPLKEG
TIEPLOXEG Kol Ta @UAAa Tov Hippophaé rhamnoides
L. ¢ Botavikig owkoyévelas tTwv Edalayvoeldwv
(Elaeagnaceae)?’.

To Immo@aég (Hippophaé L.) eivatr @uAloBdrog
BAUVOG |E TIG KOLWVEG OVOUACIEG OTNV AYYALKT YAWO-
oa: sea buckthorn, seabuckthorn, sallow thorn,
sandthorn or seaberry; yeppavikr): Sanddorn; yaA-
Akn: Grisset; lomavikn: Espino falso; kot ttaAwn:
Olivella spinosa®.

1.1. Tewypa@ikn eéanAwon

To kowo £i80¢: ITmopaés to pauvoeibés (Hippophaé
rhamnoides) €xeL evpy @Aaopa €EAMAWONG ATO TIG
Atdavtikég aktég g Eupdymn g £éwg ™ fopeloduTik)
Kiva, evw yapoaxtnplletal amd Sla@opeTIKA VTOEL-
on: (subsp. carpatica Rousi; subsp.caucasica Rousi;
subsp. fluviatilis van Soest.; subsp.mongolica Rou-
si; subsp.rhamnoides; subsp.sinensis Rousi; subsp.
turkestanica Rousi; subsp.yunnanensis Rousi). Amo-
teAel 1Bayevég @uTO T™g Eupwmng kat twv Bopet-
WV XwpwV NG Aclag, amd 6mov gxel e&amAwbel kat
KaAAlepynOel oTig TpoOoPATA AVEEAPTNTEG XWPES
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[ ]

g v o

Ewkova 1: lewypagixtj katavourj Hippophaé rham-
noides

(IInyn: Silvester WB. (1977). «Dinitrogen fixation by
plant associations excluding legumes.» in Hardy RFW,
Gibson AH (ed.), A Treatise on Dinitrogen Fixation.
Section IV: Agronomy and Ecology. John Wiley and
Sons, New York, p. 141-190)

tov Kavkdoov (mpwnv EXZA), tmv Opoomovdiakn
meployn Twv Oupadiwy, T Notwa Ziffnpla kat emiong
0TIG 0pocelpeg AATdia kat Zaylav (MoyyoAiag) tng
KEVTIPIKNG Aclag, evwd Ta TeAevTaior Xpovia KOAAL-
epyeital oe MOAAEG XwpeG og 6A0 Tov kOGO > g
Evpwmmg kat Aciag 6mws: Moyyolia, IvSia, Nemda,
[axkiotav, Pwoia, Ovkpavia, AyyAia, TaAiia, OAAav-
Sia, Teppavia, MoAwvia, ZkavSvafkés xwpeg Kat
TeAevtala Sexaetia kat atnv EAAGSa 3.

1.2. Botavikn Meprypaepn

To Immo@aés (Hippophaé L.) eivar @uAioBdrog OG-
pvog 1 pkpov VPoug 8évSpo Tov @Epel akavOeg
kat @Bavel ta 1.5-5 m, pe mpofAemopevn Sidpkela
w1 5-20 xpovia. 'Exetl pulikd compa mAovolo o€
olidta alwTovu, oTEAEXN Kal KAASIA, @ALOTPACLVA,
LE KAGTAVOUAUPO TPaYV @AoLd Kot akavOwdn @atd
KAadia. ®UAAQ, evaAlaocoodpeva, oxedOV AuLoXQ,
xpwpatog Babumpdovov 0TV EMAV®D EMLPAVELQ,
APYUPO-@ALA TNV KATW ETLPAVELR, LE KUPLX KE-
VIPLKI] VEVPWOT ELPAVY, UNKOG 2-8 cm, TAQTOG pE-
xpt 8 mm. Ta avOn tov eivar Slowka (pe Eexwplota
QAPOEVIKA Kol ONAVKAE QUTAE) TA APOEVIKA £xouV Oi-
0£TaA0 KAAVKQ, PEPOUV KAOTAVA OTIYHATA 0TA WO-
€181 oEMaAX Kol 8EV EXOVV GTEPAVT, EVW TIHPAYOLV
YUpN TPOG yovipotoinon pe tn Ponfela tou agpa
(avepd@iro N avepdyapo @uto). Ta BRAsa avon ei-
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val o€ Taélavlies amd 2-5 GvOn oTIG HAOXAAES TwV
HLKpWV KAaSiokwv, @EPOVY Evay UTIEPO LE CWATVO-
€181 KAAvKa Tov TEPLRAAAEL GPIKTA TNV wobNKN,
o0pOla, e ecwtepikn kAlon. Ta avOn kaAvTTOovTAL
pe kaotavd tpiywua. Ot yovipomompévol (emiko-
viaopévol) mpactvol (ayoupol) kaptol ep@avilo-
vt TPy amd ta @UAAA. Ta OnAvkd @UTE Tapdyouv
TOPTOKAAOKITPLVOUG CAPKMOELG KAPTOUG e SLdpe-
Tpo 6-9 mm, paAakoVs, YUUMSELS Kot TAOVGLOUG GE
élata. Tnv §poyn amoTeAOVV Ol WPLUOL VWTIOL Kap-
ol KAl oTavioTEPA Kol Ta @UAAa. O KapTdg givat
WOELSNG 1 VTTOGPALPLKY] SPUTY, HE 1] XwpPIiS pioyo™.
Meptéxet éva EpPpuo eyKIBWTIOUEVO OE OTIEPUQ, TTOU
TEPPAAAETAL ATIO €Vl AETTTO GAKKO OTIOPWV N TiE-
PLKAPTILO, IOV OTO CUVOAO TOUG ECWKAElOVTAL OTO
vmtavBelo (capkwdeg pépog Tov kapmov). To oxNua
KQLTO XPWUA TWV KAPTIWV TIOKIAAEL avdAoya LE TNV
wpipavon (dTav wPLHAcoUY Kot Tapapeivouv péxpt
TOV XELLWVA Taipvouv xpwpa kitpwvo £wg mopTo-
kaAt). Exovv pnkog petadv 3,5 kot 11 mm kat Sia-
petpo €ws 9mm. To ypwpa TolkiAAeL amod KiTpvo 1)
PWTEWO TTOPTOKAAL £WG EPUOPWTIO TOPTOKAAL 1) Ka-
OoTAVOTIOPTOKAAL To TOGOOGTO TWV KAPOTEVOELSWV
elvat vymAdTEPO 6TOUG EPLUBPOTIOPTOKAAL KAPTIOVG.
Ot kapmol eivat paraxol kat evkoda cuvOAiBovTal.
To oméppa elval emipnkeg Aelo, yvaAlotepo, e P1KOG
3-7 mm, kat Stapetpo 3-5 mm, pe Stapnkn £pLwdn
YPOUUIKY KAAUYT], Kol XpWOHA IOV KLpaiveTal oo
avolyto 1 Babl kaotavd £wg axedov pavpo, pe Ba-
Bukaotavo Ewg pavpo xpwpa (WHO 2000; Chevalli-
er 2000). To péoo Bapog twv 100 omdpwv eivar 1.6
-2.1g evo twv 100 kaprwv eivat 57-96 g.

1.3. Apoyoictopia

Av xat ot oVyxpovn EAAGSa to immo@agg (apy.
IMTOPAOG, MMOPEWS, LTTOPAVIG) XPTOLLOTIOLEL-
Tal POALG Ta TeAgvTala XpOvia, TNV apXoLoTnTA
1N XPNOT TOUL NTAV YVWoTH Kal TOAU Stadedopévn.
TXETIKEG AVAPOPEG VTIAPYXOUV OE KElpeva Tou Oe-
6@paotov kat Tov Atookoupidn. To 6voud tov to
opeilelota otpatevpata tov M. AAeEdvSpouv, Tov
TApATPNoAV OTL TA APPWOTA KAl TPAVUATIOHEVA
AAOYX TIOV ETPWYAV GUAAX KAl KAPTIOUG TOU (PUTOV
avappwvayv kKal SUVARWVAV YPNYOPOTEPX, EVM TO
TplYwUA Toug ywvotav o Aaumepo. Etay, to Aatt-
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HAVTOEN, HirrOTPHALR RHAMNGIDLS |,

Ewkéva 2: Hippophae rhamnoides L.
(TInyn: https://en.wikipedia.org/wiki/Hippophae_
rhamnoides)

VIKO Ovopa Tov Yévoug Hippophae Tipogpxetal amo
TIg Aé€elg immog<inm(0)- (dAoyo) + -@aég, ovd.
TOV -@aNc<@a&og (pws, Aduym), onuaiver dna-
oM ewTtewo, Aaumepd aroyo. Znv apxaia EAAGSa,
Ta UAAX Kol KAaSL& TOL @UTOU XpnolpoTomon-
Kav w¢ Tpo@n {wwv ylati fonbovoe otn KaAvTepT
BpEYm kat e avEnon Tov CWHATIKOV TOVG BAPOUS
OTIWG Kol oTn SLatpnoT AQUTEPOV TOU TPLXWUA-
T0G Tovug, el8ikd ota dAoya. (Atookovpidng “Tlepl
VAnG latpkng” 1999)1

Y& GAAOVUG TOALTIONOVG, TO LTITIOQPAEG EXEL XPTN)-
owotomBel otV mMapadoolaky KLVEIIKN ATPLKN



®APMAKEYTIKH, 29,11, 2017

PHARMAKEFTIK], 29,11, 2017

ato ™ Suvaotela twv Tang (618-907 p.X.), evw 1
XPNOM TOu €XEL KATAYpAPEL TTEPLOGATEPO ATIO Ui
XWAtetia pw. [Mapadoolakd To QUTO XPNOLLOTIOLEL-
TaL amd toug ynyeveic mAnBuopovg g Aciag, Tig
oKaVSWVaBLKES YWPES Kal Ywpeg TG BaAtikns wg
TPOPLUO, PApPUAKO Yia avBpwmous kat {wa (la-
TPLKY, KINVIXTPLKY] ) WG Koo, akOuUn KoL o€ ye-
wpYKa epyareialt? 'Exel xpnoipomowmnBel ektevmg
0TI TAPadOooLaK OVATOAIKY OepaTevTIKY, O0TN
Bepameia Tou dobuatog, Seppatikwy TabHoEWY,
TOV YXOTPLKOU €AKOUG KL O€ SLaTApaXEG 0T AEL-
TOUPYLA TWV TIVEVHOV®WY, GE NTIATIKES TTAOTOELS, WG
AYXOAVUTIKO KAl TIPOCAPHOYOVO (TOVWTIKO TOU 0p-
yaviopov)317,

[ToAAéG amo TIG POPUAKOAOYIKEG SPACELS TOU
éxouv kataypa@el o kAaowka BBAla Bepamev-
TN G 6mwg to Sibu Yidian amd ™ Suvaoteia Twv
Tang kot Jing Zhu Ben Cao amd ™) Suvaoteia Qing.
Xpnowomomnke ws @apuakevTikd @UTO 0To OL-
BT amd to 900 X, Vi ava@oPEG OTNV LATPLKT
Xp1om Tov mmo@aovs Bpénkav oe apyaia papua-
KEVTIKA Kelpeva oto OBET, (“the RGyud Bzi” - Ta
Téooepa BLBAla g PappakomoLag) Tov XpovoAo-
yoUvTal emiong amd Tnv emoy1| TG SuvaoTelag Twv
Tavyk, pe mApN TEPLYPAP] TWV BEPATIEVTIKOV
Womtwy kat xprioewv touvl. Emiong oty Ivdia
ava@epetal otnv Ayurveda'®, evw otn Moyyoiia
kol 0t Pwola ypnowomoteital wg TovwTiko 6w
Kal alwves. lotopikd Aotmdv, ot avBpwTot tng Ke-
vTpKn ¢ kKat NotloavatoAkns Aciag xpnotpomolov-
oaV TO ITTOPUES Yl Bepateia A& Kot TPOANYM
Stapopwv mabnoewv. Tov 19° awwva Eekivnoav ot
(PUTOXMULKEG LEAETEG TOV YEVOUG KAL OTLG APXEG TOV
20% alwva ApYLoaV oL @UPUAKOAOYLKEG HEAETEGY.
Meta tn Stamiotwon vPnAol EAPHAKOAOYLKOU V-
SLaéPovTog, Ta PUTO APXLOE va KaAALEpYElTaL o€
evpela KAlpaka.

Y10 OBt ko T MoyyoAla oL kapTol xpnotpomowm-
OnKav 6NV AVTIHETOTILOT TOU PHXQ, WG ATIOXPEUTITL-
KoV Kat 0 BeAtiwon g Aettovpyiag Tov TETTIKOV
ovotuatoc. tnv mepoyn s Pwoiag xat twv Iv-
Sikwv Ipadaiwv, xpnowomombnke yo ) Bepameia
SepraTOAOYIK®OV TIPORANUATWY, (KTEPOV, A0OUATOG,
0€ YOOTPO-EVTEPLIKEG Slatapay£s, wg KaBopTiko Kat
ya Begpameia Twv pevpatiopwv??2 Xy Kevipuk
Acia (Pamirs tov Tat{ikloTav Kot Tov A@yaviotdy),

APOPO EINIZKOITHXHY | REVIEW ARTICLE

oLynyeveig mAnBuopol xpnoLILOTIOLOVV TOVG KAPTIOUG
Yy ™ Ogpameia ™G VTIEPTAOTG, TPOPANUATWY TOV
TEMTIKOU CUCTIHATOG KAL A0HEVELWV TOV SEPUATOG.
To éAalo TwV KapTwV XPNoIHOTOLEITAL yia T Bepa-
Telo ™G yaoTpitidag, EAKoug Tou 6TOUAXOV, Yuval-
KOAOYIK®V TpoBANuaTwv?®24,

1.4. Aitatpo@ikn aéia - Yyeia

Ot kapTol Tou mmo@aovg eivat eSwdipol kat Hpe-
TTIKOol, av kot oAU 6&wvol (oTumTikol) kat eAaw-
SeLg, O)L EUXAPLOTNG YELOTG oV KATavaAwBoUv wof,
EKTOG av apeBovV va wpLpacovv 1 avapeyBovv pe
YAUKQVTIKEG VAEG 1) GAAOUG YAUKUTEPOUG XLLOUG.
XpNOLLOTIOLOVVTAL VLA TNV TIAPAYWYT) XUL®V KAl TTO-
Twv ot Kiva, v elvat Snpo@iieis emiong ot Tep-
pavia Kot TG TKavSWaPkéG XWPES, ATOTEADVTAS
mAoVaota Ty" Brrapivng C Kot KapoTEVOELSWV. TNV
Ivéila emiong mapdyovtat moAuBLTtapvolyxa moTA
Baolopéva 0To U0 TWV KAPTIWV, EVE TA EAXLX TWV
OTIEPUATWY KAL O TTOATOG TOU LTTOQPAOVSG XPNOLUO-
TOLOVVTAL WG TPWTN VAN Kot BACIKO CUCTATIKO GE
KAAAUVTIKG KO CUUTIATPOUATO SLATPO Q1§28

1.5. OpyavoANTTIKG YapaKTPLOTIKX KXPTWV

Oopn: sAa@pLd kot evydplotn yevon: 6€wvn opold-
{ovoa pe ekeivn ToL avavas.

1.5.1. Tevikol €Aeyyot tavtomoinong: MakpookoTikol
KO LLKPOOKOTILKO{ EAEYXOL, X1 UKEG QAVOAVCELS KOl EAEY-
XOL LLE XpwHaTOYpo@lo AeTTTNG 0TIBASAS WG TTPOG TOUG
XOPAKTNPLOTIKOUG SEVUTEPOYEVEIG HETAPOAITEG TLY. TA
PAaPovoeldn LoopapveTivy kat Kepketivn? (cOpPwvA
pe ™ povoypagia g Kwelikng gappakoToilog ylo
Spoyn). Ta @AaBovoeldn umopoliv TaxTATA Vo TTPOo-
SloptaBoiv e Tpryoetdn nAektpo@dpnon {wvng>.

1.5.2. EFéveg UAeg (meplopiouoi): 'OxL meplocdtepo
atd 1% Bpadopata 6TEAEXWOV Kol AAAWVY TUNHATWY
Tov PuTOL. OXL TtEPLoaOTEPO aTtd 1% PN wpLoL Kap-
mol. 'OxL mepLocdTEPO Ao 2% KAPTIOL KATECTPALLLE-
voL amd mapaotta - {wieLla. ‘OxL TTEpLooOTEPO ATO
35% xtumnpévol kapmol e@ocov Sev EXouV amwAE-
0€L TOV YLpO toug (1, 2). 'OxL meplocdTepo amo 4%
amoinpapévot kapmol 27.
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KOLUTIPEPOAN

KEpPKETIVN

LoopapveTivny

Zynua 1: Xnuixég Souéc PLoSpaocTikdv oUOTATIKWY LTTTTOQPAOVE

1.5.3. Téppa®®?7

OAwkj: 'O eploodtepo amd 1%. ‘OxL meploodtepn
atd 6% o€ amoénPAUEVOUS KAPTIOUG.

'0&vn adiaivtny téppa: 'OxL teploodTepn amd 3%
o€ amo&npapnévous KapToug.

Octikn) téppa: 'Oy meplocdTePN amod 25% o€ amo-
ENpapévous Kapmovg.

1.5.4. AntwAsia Bapovg kata tnv éNpavon: oyt TePLO-
00TEPO amo 87% .

1.5.5. Yrodelupata putopapudkwv: oyt TEpLOGOTEPO
amd 0.05 mg/kg %° o€ aldrin kau dieldrin.

1.5.6. Xnuikés avalvoeig: Teplexdpevo oxL Atydtepo
arno 10% emi Tov CUVOAOL TWV KAPOTEVOELSWV €K-
Te@Paopévo wg B-carotene 3. 'Oyt Atydtepo amd 1.5%
eT{ TOV CLVOAOL TWV PAXPOVOELSWV, TIPOCUETPTILE-
v w¢ povutivn el Enpdg Spoyng (pe ava@opd otV
Enpavbeioa Spoyn) ; OxL Atyotepn amd 0.10% oe woo-
papvetivn (ne avagopd oty Enpavbeioca Spoyn) /.
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2. dutoynpueia - Kbpla ynpukd cvotatika

2.1. Bitapives kat kUpia Blodpaoctikd ovotatt-
Ié
Kd:

Avapeod toug kapotevoeldn (0.04-0.1%, B- kat
y-carotene padl pe AvkoTévio kat {ea€avOivr, Aoute-
wn kd), Brrapivn C (0.2-1.4% , vymAdtepa TocOOTA
ato Ta eomeplSoeldn), PLtapiveg Tov CUUTAEYLATOG
B (0.1-0.16%), TOKO@EPOAEG KL TOKOTPLEVOAES. Bi-
Tapivn E oe vymAdTEPN oUYKEVTPWOT ATLd TO GLTAPL
Kat GAAa artnpat> 30,

AN ONUAVTIKE XNUKAE CUOTATIKA elval Ta @Aa-
Bovoeldn kot ELSIKOTEPA: KALUTIPEPOAT], LGOPAUVETL-
V1], POUTIVT] KOl KATEXIVY, KABWE Kol KEPKETIVO TPL-
KOl TETPA- YAUKOG(8eg3132,

2.2. imapé édawa: (kopsopéva 13.7% kot axope-
ota 86.3% ota oméppata cuxyva and 10% £wg Kat
15-16%), amotedovpeva amd TpLyAvkepiSia TTAOV-
ola og SVo Aimapd o&éa linoleic (w-6), and a-linolenic
acid (w-3). AAAa Amapd o&éa eivat: edaikd (w-9),
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TOAUTOEANKO (w-7), oTEaTIKO Kat Boakeviko®S. To
€Xato Tou mmo@aovg elval To poévo €Aato otn @LON
IOV TIPOCPEPEL 0TOV AvBpwTo a-linolenic acid (w-3
kat linoleic w-6), o€ avaAoyia 1:11%.

2.3. AAda ovotatikd: O kapTol miong TepLEyouv
oTepOAeS (Ewg 0.2% ota oméppata kat 0.04% ota
podakd pepn, kKuplwg B-ortootepoAn), tavvives (hip-
pophaenin A xat B), o&éa @povtwv (kupiwg malic
acid), aAKOOAEG CAKXAPWV: UAVVITOAT, LVOOLTOAT
kat quebrachitol. [ToAAG avopyava kat tyvootolxeia
(oeMjvio, Prevdapyupo, acBéotio, aidnpo, payyavio,
KA&ALO, VATPLO, pwa@dpo, BOPLo, Kal YOAKO avapeca
os (5()\7\0(3' 4—,5,9,18,33,34.

2.4. Tvotatika PVAAwvV Intto@aovg

Ta @UAMa mepiEyouv  @AaBovostdt], kapotévia,
OTEPOAEG, TPLTEPTIEVIX KL LOOTIPEVOELST, €vw E&l-
val TAOVOLEG TINYEG AVTIOEELSWTIKWVY 0VOLWY OTIWG
B-kapotévio, Brrapivn E, katexiveg, gdayikd oy,
(PEPOVALIKO 08V, Kt avopyava (acBéoTlo, payviiolo
Kat KaALo). Ot oNUAVTIKOTEPOL PALVOALKOL SEVTEPO-
yevels petaBoAites eival ot AeUKOAVOOKUVAVES, ETIL-
kateyives, yaAlokateyiveg, YoAdiko o&) kal Tavvi-
VEG YOAAO- Kol €AQyL -TAVVVIVEG TUTOVL: strictinin,
isostrictinin, casuarinin, kat casuarictin. AmAda @Aa-
Bovoedny mov €xouvv aviyvevBel ota @UAAQ LTTTTO-
@aoVG elvat oL YAUKOGISEG KEPKETIVNG, KALUTIPEPO-
NG kat oopapvetiv (quercetin-3-0-galactoside,
quercetin-3-0-glucoside k.a.). Emiong ta @UAAa Tov

ITTO@AOVG TEPLEXOVY TIPWTEIVY 0 TTOGOOTO 24%*
25,26

3. O£pATEVTIKEG XPTOELS

3.1. Xpnijoeig mov meprypdpovtal o Papuako-
molieg Kat KaAw¢ amoSekTéc PLBALOYPAPIKES
avapopés:

Ot xapTol tmmo@aoVs (Hippophaé rhamnoides) xpn-
OLLOTIOLOVVTAL GTNV avakov@Lon Tou Bixa cuvo-
Sevdpevou pe a@Bovn amoxpepP, yioo Tpoaywyn
™G mMEYNG 08 ATOPN HE TAPATETAUEVO XPOVO Y-
OTPEVTEPIKNG OLEAevonG, ouvodeudpevn amd ya-
otpadyia, KaBws kal ywa tn Oepameia ¢ aunvop-
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polag?. A@eymMpata Twv KapT®V XpNoLomolovvtal
efwtepka (Sepuatoroykn xpnon) yix mAVCELS KAt
Bepameleg TPAVHATIKWV OSUATWVY KAl SEPUATIKWOV
efavOnuatwv?.

3.2. Xprjoeis Paciouéves otn mapadoolaky) -
TPUKI):

Yy loAapukn Anpokpatio tov Ipav, To atbavoiiko
EKYUALOPO KAPTIWOV XPTOLLOTIOLEITAL ATIO TO O0TOUX
WG OTUTITIKO Kot avOeApvOiko. Ydpyouv otolyeia
OXETIKA JLE TN XPN|OT TWV ENPWV KAPTIWV o€ acBevelg
ue okopBouTto. Ot kapTol emiong £X0UV XPNOLUOTIOL-
N0l evpVTata oty Ivdia kot to OBET yia T Bepa-
el SLTAPOYWY TOU KUKAOPOPLKOU GUOTIHATOG
KAl NTATIKOV TTpoAnpdtwy 3.

3.3. poxkAwikn Papuakodoyia

Ta amotedéopata evog eKYUVAIOUATOG ATO VWTTOUG
kapmoU¢ mmo@aovs (H. rhamnoides) kot Brrapivng
E (Betikdg €Aeyx0Gg) €vavTL EMAYWUEVOU ATO VIKO-
Tivn ofeldwTtiko otpeg, aflodoynbnkav oe aipa
apovpaliov in vitro. Metpnbnkav kat eAEyxOnKav ot
petafolég ota emimeda pnAovoSLHASEDSN G TwV £pu-
BpoKLTTAPWY, SPACTIKOTNTA OPLOUEVWVY AVTLOEEL-
SwTKwV evlpwv gpuBpPoKVTTAPWY, KABWG KAl TA
emimeda twv Prrapvwy E kat A oto mAdopa. Opadeg
OKTW apovpaiwv 1 kabepia vTofANONKAV o€ ayw-
yn ue: vikotivn (0,5 mg/kg/muépa, xopmnyoluevn
evdomeplrovaika); vikotivn+pitapivn E 75mg/kg/
NUéEpaA, XopnYoUUEV eVEOYAOTPLKA); VIKOTIVN+EK-
xVOAwopa (1ml/kg/muépa, xopnyoluevn evdoyaotpl-
KaG); KAt pla opada eAéyxov mou Sev eAdufave ka-
pio aywyn. Hapatnpnbnke 6TL N emaywpevn amd ™)
viKoTiv] avénon twv emmédwv UnAovoSaASeiong
eumodiotnke amd To ekyVALGHA Kat oo T Prrapivy
E, evad 1 Spaom g yAoutaBeldvng ftav vPmAdtepn
OTNV OUAda TV apovpaiwv mov eAdpupfavay to ex-
xVAlopa. AuTtd Ta amoteAéopata VTToSNAWVoUV OTL
TA EKYVAIOHATA TOV LTITIOQAOUG UTTOPOVV TIBavA va
TAPEUTTOS{O0VV TO ETTAYOUEVO ATLO TN VIKOTIVY OEEL-
SwTiKO oTpeg™.

A&lodoynbnke emiong, n enidpaon evdg alBavort-
KoV EKYVAIOHATOG KAPTIWV LTTTTOPAOVG OE aKTIVO0-
Ala xat 1 TTpoKaAoVUEV XNULKT 0&eldwTikn BAART
oto DNA. H avtoeldwtiky §paon afloroynOnke
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Mewpapatiko MpoBAqpata

In vivo meipapa og apov-
patoug Stafntikovs
(streptozotocin diabetic
model) kat tpdoAnym
pAafBovoelSav (400 mg
/ kg / day)

Zhangetal, 2010
avapopa™

PAaBovoeldn|
OTIEPHATWV

In vivo Tielpapa o€ apov-
paiovg oe Siatta pe vim-
A Autapd kot TapGAAT-
A eAGpavay kapmovg
immo@aovg (8.3 g//kg/
day)

In vivo peAétn oe Sa-
BnTiKoVG oV TIKOUG
(alloxan diabetes) pe
MYn TapdAANAn kove-
WG ITToPAoV§

(50 g/kg/d)

Songetal, 2015
avaopa’s

OpoyevoToun-
pévot kapot

Aimulaguli &
Zhang, 2008
avaQopa™

[IpocO1ikn ot
Stawta

In vivo peAétn TovTiKovg
pe Adm @AaBovoeldwv
immo@aovg (150 mg//

kg/day)

Caoetal, 2003

ava@opa®® dAaBovoeldn

In vivo peAétn o€ KApa-
KTNpLoka {wo appovpai-
0UG e TTapdAAN AN Ajgm
pAafBovoelSav tmmoa-
006 (150 mg/kg/day)

Yangetal., 2006

ava@opa® dAaBovoeldr|

In vivo peAétn oe apov-
patoug pe Siarto pe vym-
A& Amapd ko TapGAAT-
An Mqym @AaBovoetdmv
immo@aovg (150 mg/
kg/day)

‘EAato kot
pAaBovoeldn

Yang etal,, 2007
avapopa™

povTEéAov

ATMOTEAEO N

EAdttwon ouvoAkig

Xwpig A ]
XxoAeatepoing, TAG a\(:)é‘() }tfwmto HEPT]l
12 eBSopddeg | katLDL-o€ apovpai- ., M Tmexnk
, KNG 6VGTAOTG TOV
0UG € EMAYWUEVO a0t
Suaprm
Efapetik) eddttw-
4 eBSoudses on crc’)v opd ?u)v TAG Ouo(u?g WG
ota {wo pe Slota AVWOTEPW
vPmAn og lmapd
ApaoTikn EAGTTWON
12 nuépec OAKIG xo)\nlcnspolng Ouotu?g g
OE TIOVTIKOUG IE EMA- | AVOTEP®
y®pevo Stafnt
Apaotiki eAdTTwon
O0AKIG XOANOTEPD- ,
0
16 npépeg Ang kot TAG o€ movtL- uotufg ws
. , | avwTépw
KOUG UE PUOLOAOY KT
Starta
ApaoTikn EAGTTWON
O0ALKIG XOANOTEPOD- ,
0
13 eBSopddeg | Ang kot TAG o€ apov- a\l:z)::@ﬁ‘;
paiovg nAkiag 11-15 p
unvov
ApaoTikn EAGTTWON
TAG o€ apovpaiovg
6 eSopises ue snfxyd)lusvn jTO(XU' Ouo(m'g WG
capkia Adyw Siautag | avotépw
pe vIMA& Attapd kat
oovkpoln

Mivakag 1: Emiokénnon Blodpactikiv EKYVALGUATWV / CUGTATIKOV ITToPaovs kat 1) mhavij emibpach Toug

ota emimeda MTiSlwv aTov 0pa (in vivo HEAETES)

pe N xpnon amowkodounong 2-6e0&upoing xat
mpocSloplopwyv 2,2-bipyridyl oe movtikols. Tdéco
Ta in vitro 660 KoL Ta ex vivo Selypata ekTéOnkav
o€ y-axktwvoBoAia twv 1,786 Gy/sec. [lapatnpniOnke
piot 5060EEAPTWUEVT] AVAGTOAN TNG ATTOIKOSOUN 0N G
™G 2-8€0&upPOTNG Ue PEYLOTN AVACTAATIKT] GUYKE-
vtpwon (IC50) 500 pg / ml. & GUYKEVIPWOOELS TWV
100 kat 120 ug/ml to exyvAlopa avéotelde Ta Opav)-
OpATA TWV KAOV®VY Tov DNA A6yw g akTivoBoAiag
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ue Soco-eEaptwpevo TpoTo. X cuykévipwon 120
pg/ml, to exyVAlOpA EMAYEL TN CUUTUKVWOT TNG
Xpwpativng. Mia 8000eEapTOUEV] AVAGTOAN NG
amolkodounong g 2-8e0éupPolng mapatnpnnke
pe IC,, 500ug/ml. Ze ovykévtpwon 1.000 pug/ml, wa-
patnpnnke 67% mayidevong plwv vdpouiiov. Te
ex vivo Telpdpata, To ekyVAlopa epmdSioe Bpavon
TV KAOVwWV Tou DNA katd TpdTo 806050 pTWUEVO
HE HEYLOTN ATIOTEAECUATIKY CUYKEVTPwWOT Twv 100
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pg / ml. Aywyr| peta v aktvofolia pe vPmAég ov-
YKEVTPWOELS TOU ekyVAiopatos (150 ug/ml 1 mepio-
00TEPO) €lxe oav AMOTEAEGUA TN CUUTIUKVWOT TG
Xpwpativng4:36,

e i GAAN peAETn, éva eKXYVALOHA TWV VOTIOV
KAPTIWV HEAETNONKE O GYEOT] LLE TNV AKTIVOTIPOCTA-
TEVTIKN TOL Spdom o€ ptoxdvSpLa TTaTtog TTOVTIKOU.
MetpriOnkav moAlol Sta@opeTikol TopPAyovTES Y
™mv aloAdynon g padlompootaciag (aviovta vTE-
po&eldiov, avnypévn kot 0EEl8wPEVT LOPET) KUTOXPW-
patog oéeibwaon pwteivwv KAT). H xopnynon tov k-
XVAiopatog otoug movtikols (30 mg/kg cwpatikov
Ba&poug (bw) evdomepltovaikd) Tpv amd TV aKTL-
VOPBOANGT OVECTELAE OTUOVTIKA TIG TIPOKAAOVUEVES
ano aktwofoAla avénoelg avidvtwy vmepoeldiov,
Ta emineda yAoutaBeldovng, BeofapPitovpikov o&é-
oG, NADH-ouBwvovn o&eioavaywydon, NADH-kv-
Toxpwpatos C o&eldoavaywydons Kat To Suvapko
prtoxovdplakng pepfpavng (p <0,05). Auth n peAém
aTOSEIKVUEL OTL 1] AywYN TPV TNV akTvofoAia To-
VTIK®OV HE TO EKYVALOUA ITITIOOAOVG TTPOCGTATEVEL TNV
AELTOUPYIKN AKEPALOTNTA TWV ULITOXOVEPLWV QTIO TNV
aktwofolia Tov TPoKaAEl 0EEBWTIKO OTPEGS.

H mpootatevtikn emibpacn Tov abavoAikol gkxv-
Alopatog kapmmv tmmo@aovs (30 mg/kg cwpatikov
Bapoug) évavtt y-axtivoforiag kofdAtiov 60 (10 Gy)
a&lodoynOnke o€ ovTIKoUG eite POV, eite 30 Aemta
TP amd v aktwvoBoAia. Metd amd 24 wpeg aktL-
voBOANoNG, U OUOVTIKY HElWON GTOV TTOAAQTIAX-
olaoUd OTIANVOKUTTAPWY Ttapatnpndnke (159 + 45
petpnoelg / min / 10° kttapa. Le oUyKpLOT| LE TOUG
paptupes 607 + 142 petprioelg / Aemto). H Bepameia
[e To ekYVALOHA TIPLY ATIO TNV aKTVOBOAN 0N HelwoE
™MV amdtoun pelwomn Kot Slathpnoe TV KATapeTpn-
on o€ 444 + 153 petpnoels / min (0TwG HETPATAL UE
™ pnébodo mpoéoAnYme¢ 3H-Buwdivng). Ze 24 wpeg
HETG TNV axktwoPoAnon, n avadoyia CD4 / CDB Aep-
(POKUTTAPWYV Pewwbnke og 1,5 oe olykplon pe Ta un
aktwofoAnuéva gréyxov (1.9), aAda 1 Bepameia pe
TO EKYVALOUA TIPWV ATtO TNV akTvof0Anon odnynoav
o€ avaoyia 2,1. Auta ta evprpata £5l€av OTLN avo-
0081EYEPTIKY SpAoT ToL ekyLAlopaToS Ba ptopovae
va Stadpapatioet onuavtikd poro oty ekSNAwon
PASLOTIPOCTATEVTIKIG ATOTEAECUATIKOTN TG .

Padlompootatevutiky 8pdon éxouvv Seiel in vivo
VOATIKO KAl OAKOOALIKO EKYVALOHA KOPTIWOV LTTTIOQX-

APOPO EINIZKOITHXHY | REVIEW ARTICLE

0UG G€ TOVTIKLX KAL in Vitro 6TI§ EMTTWOEL AKTIVO-
BoAiag oto apomomTIKG CLOTNUA KAL OTA ETITMESA
ol pov*3E,

To oLVOAIKO eKYVAOUA KOPTIWV LTTTTOPAOVG EXEL
Seitel evepyetikég Spaoels kat pootacia > 50% ot
dooelg 15-40 mg/kg BW (o€ evSomepitovaikn xopn-
ynon) 8pdon mov amodiSetal katd kvpto Adyo oV
loxupn avTtlogeldwTik 8pdomn Tou ekyuLAlopaTog.
Xpeldlovtal OTwG TEPLOCOTEPEG KUPIWG KAWVIKEG
SOKIHUES Yo TV aTOSEE auTWV TwV Spdoewv. Avti-
oTolyeS peAéteg £xovv Sie€ayBel in vitro og kOTTOPA
OTIANVOG apoupaiwV Kot in Vivo 6 apeEVIKOUS aPov-
paioug HETA aTtO 0PN YN oM EKXVAICHATOG QUAAWV LTT-
mo@aovg (§6om 500g/ml) évavtt o€elbwong TpokAn-
Beloag amd xpwpto kat E8elée peydAn emavopBwTikn
Kol avTLoEESWTIKNY Spaom o€ oxéon HE T KOTTAPQ
ava@opag 3, akoun kat oe §6oetg 100 mg/kgBW). Ot
Maheshwari et al. (2011)%* ava@épovtia o€ Tpoota-
TEVTIKN 6pAoT EVAVTL EMAYWOHUEVNG NTATOTOEKOTN-
Tog pe CCl4 oe §ooeig 75 mg/kg BW. Hatompoota-
TEVLTIKT 8pdon EUAAWVY Kot EAAOV OTIEPUATWV LTTITIO-
POOVG EVOVTL NTATIKNG TOSKOTNTAS TIPOoKANOeloag
ue emidpaon CCl4 oe mepapatdlwal® 37, £dei€e 6TL kAL
Ta §Y0 TpoldvTa ooV BeATiwvouy KAbe Tipo-
kAnOeioa to&ikdTNTA 08 OXéoMn HE TA TOEKOAOYIKG
KoL BLoXmpikd euprjpata.

Ta @AaBovoeldn) Bewpovvtal vmevbuva yx v
QVTLOEELSWTIKY] KAl AVOCOTIPOOTATEVTIKY Spaon*®4l,
(KOUUTIPEPOAD-, KEPKETLVO- KAL LOOPAUVETLVO- YAUKO-
o8kd Tapaywya)'® 2 Ta kKAGopata Tov eivat TAov-
Ol 0€ PALWVOALKA TIapdywya EXOUV ERPAVIOEL LoYV-
pN avTLoEelSwTIKN Spdom, EVavTL ETAYWUEVNG LECW
H,0, amémtwong ev80BnAlak®mv KUTTApwY, EAXTT®-
VOVTaG TNV €KQPAoT) Tng caspase-3*.

Ot avtoéeldwTikéG SpAaels in vitro Kol in vivo elai-
OV ITITIOPAOVG £x0ouV emtavaéloloynBel Tpdopata o
TIEPAUATIKA HOVTEAX O€ TIOVTIKLA KAl LOTOUG TOUS,
ETAYWUEVG 0EEWBWTIKNG Spdong péow CCl, eppavi-
fovtag loyupn mpootacia pEow avEnong avtiogeldw-
TIKOV eVOUWV KoL EAATTWONG ALTLS KNG uTtEPOEEIS -
01§ 0€ NTIATIKOUG LOTOUGH,

3.3.1. Kapbiompootatevtiki) Spdon

Ta @Aafovoeldn eivatl yvwoto emiong, 6Tt TapExouvv
TpooTAcia EvavtL TG Snuovpyiag BpouBwv in vivo
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o€ TovTikla®?, evw pootatelouy SUVNTIKA TA EVSO-
OnAlakd kOTTOPA ATO 0EELOWTIKEG SLadIKAOIEG KAl
T1§ BA&Peg o pokaAovvTal amd Tig LDL Atmompw-
teivect. ‘Exel pedemOel emiong® n avti- veptaoiky
Spaon TV OTEPUATWV LTITIOQAOVG in Vivo 0€ apov-
paioug Kal ToVTIKIa*, OTIwG Kot puBULOT TWV ETILTE-
Swv woeovlivng kat ayyeloteveivng It

‘Exet amodeiyBel emiong n ouvoAwkn kapdiompo-
OTATEVTIKN Spaon Tov eAaiov mmo@aovg (Le vTep-
kpiown ekyVAon CO,) €vavti vmEpTaong, LTTEPAL-
mdapiag og 86celg 150 mg/kg/day. Epgavidovtag
BeAtiwon oTIG oLVOAIKES TIUEG YoAnoTepivig kat
TpLyAuKepSiwy OTwg KaL 11 ayyeloxdiaon o€ ov-
YKplon avapeca og {wa, Tov eAaufavav To LTTOo-
PaEG WG TPog ekelva Tov elyav Slatta avénuévn oe
Amapd kat Sev eAdppavav tmmo@aégt.

3.3.2. NevpompootatevTiKl) Spdon

Ye in vivo pedén egetacOnke n emiSpaon tov yupov
KAPTIWV ITITO@PA0VG O EMAYWUEVT LEGW LOAVBS0v,
efaaBévnon G Lynung, 0TS KAt VEVPWVIK®OV BAa-
Bwv aTOUG EYKEPAAOVG TIOVTIKWV. ZTOUG TIOVTIKOUG
xopnyntnke éva véatiko StdAvpa o&tkol HoAvBdou
(10 mg/kg owpatiko BAapoug, avd NUEPA) HE Ev-
Someprrovaikn éveon, yw Stdotnpa 20 nuepwv. O
XUHOG tro@aoVs (20% kot 40%) amétpefe pelw-
0€lG A6y TOL HoAVBSov, ot Sokiun AavBdavouvoag
KATAoTHONG, EVW 0T SoKiun vdatikoL AaBUpvOou
(maze test), 0 xpdvog koAVUPNONG emMUNKOVONKE
oTa TovTiKla Tov €Aafav tov xupod. Ot onpavTika
AUENUEVEG SPATELG TNG AKETUAOYXOALVEGTEPAOTG KAL
NG LOVOXULIVOEELSAONG OTNV OUASH [HE TNV AWy
poAVBSoV, eAaTTWONKAV pE TOV XUUO OE TTOGOOTO
40%. Ta eEQPETIKA PELWHEVA ETTIES O VOPETILVEQPI-
NG, oepoToVivig Kat 5-udpoEu-tv8orooikov o&éog
OTA TIOVTIKLAX [E TNV aywYn LoAVBE0V, KAVOVIKOTIOL-
NnOnkav amd tov xuuod, o€ pa cvykévtpwon 40%*.

3.3.3. Avtifaxtnpiakn dpdon

AlBavodikd kat VEATIKA EKYVAICHATO KAPTIWOV LTT-
mo@aovg (H.rhamnoides) egetdobnkav évavtL Hel-
icobacter pylori, in vitro. Ol TEAIKEG GUYKEVTPWOELG
TWV EKYVALOUATWY 0TO TPOPKO péocov ntav 200,
100, 60, 40, 20, 10 kot 5 pg/ml. Xpnowomolwvtag
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™mv avtiBaktnplakr pEBodo StdAvong, eppavicdnke
oAU VYMAY avtifaktnplakn Spaon évavtt eAtkofa-
KTNpL8iov Tou TUAWPOY PE EAGXLOTI CUYKEVTPWOT)
avaoToANG tepimov 60 pg/ml*e.

ExyvAiopata @UAAwV (mmo@aovs Kat el8lkoTepa
KAGopata mAoUola 0€ YaAAO- KAl EAQYL- TAVVIVEG
ELPAVIcaY Loyxupt) SpAcT EvVavTL LWV KOWwoU Kpuo-
Aoynuatog kat amioV épmnta (Influenza ko Herpes
viruses)*>*%. To vSaTikO KAl 0AKOOAIKO eKYVUALOUA
OTIEPUATWV LTTOPAOVG EXEL ELPAVIOEL LOYVPT] AVTL-
pkpoBlaki Spacn TPo@oTaboydvwy UKPOOPYavL-
ouwv Listeria monocytogenes xau Yersinia enteroco-
litica® Tov 1o KABLoTA oNUAVTIKO PUOCLKO cUVTNPN-
TIKO TPOoPiUwV, eV avTtioTola gkyVAlopata Tou
@UTOL €youv Selel toxupn avtifaktnplakn Spdon
évavtt avBpwmonaboyovwv Baktnpiwv Bacillus ce-
reus, Pseudomonas aeruginosa, S. aureus xou Entero-
coccus faecalis™®.

3.3.4. Avtioykoyovog Spdon

Eva TtElpapatikd HOVTEAO in Vivo KapKivwy 1TaTtog,
TIVEUHOVWV KL VEQPWV QVATITUXONKE PETA aTtd Sia-
TpoEN apovpaiwv Wistar pe apvomupivn KaL viTpw-
deg vatpuo. H opada eAéyyov éAafe apvomupivn kat
vitpwdeg vatplo (2 g/kg to kabeva), Kat oTig GAAEG
800 opddeg §6ONKav apwvomupivn Kot VITpwSES va-
Tplo e TNV TIpocBNKN eite aokopBikov o0&éog 1 xvu-
pov H. rhamnoides. Meta amd 38 gfSopuddes eywvav
NTATIKEG UKPOOKOTIKEG EEETACELS GTOUG apovpai-
0VG NG opddag Tov elxe AGBeL To XU, Kat E8el&ay
ALYOTEPEG E0TIEG KAPKLVOYEVEOTG ATIO TLG AAAEG OpA-
Seq. EmmAéov, ) péom Stapketa {wngNTav onuavTika
peyaAVtepn (270 nuépeg) amd ekelvn TwV {OWV TOV
élaBav to aokopfikd o0&V (195 nuépeg, p <0,01). Ta
amotedéopata E8el&av OTL 0 YOG Ba pmopovoe va
Seopevoel (pmlokdpel) Ty in vivo ovBeon vitpw-
S0EVWOEWY 0TOUG ApoupaiovG, TILO ATTOTEAETUATIKA
atod To aokopfiko ou .

3.4. Pappakoloylkeg Spacelg BacIlonEveg 6
KAwkEg pedéteg (KA @appakoloyia)

3.4.1. Kippwon ymatog

Ot xapmol nmo@aovs (Hippophaé rhamnoides)
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éxouv xpnotpomowmBel otn Bepameia kippwong Tov
Nmatog!. AvaAvtikotepa, 1 emidpaon evog atbavo-
AKOU eKYLVAOUATOG LTTTTO@ 0V 6TO NTIap a§LoAoyn-
Bnke o€ Lo TuxaLOTIONUEV KAWVIKY Sokiur) pe OeTi-
KkoUG eAéyxoug ae 50 aoBevels pe kippwon Tov Nma-
T0G, N oToia eiye mMpokLYeL amd nratitida B 1§ aiko-
oAopod (BaBuot A kat B cvp@wva pe v katdtadn
Child-Pugh ¢ pipdntag ¢ vocov tov Nmatog).
Ot aoBeveig ywplotnkav og §Vo opddes. O acBevelg
otV Tpw opada (n = 30) eAdpupavav 15 g tov ex-
XVAOPATOG amtd TO OTOUQ, TPELS POPEG TNV NUEPA
ywa 6 urveg. Ta vtokeipeva otnv Sevtepn opada (n =
20) edapavav éva Siokio Touv cLUTAEYpATOG BLTa-
nivng B, tpetg @opég v nuepa yio 6 pnveg. Ta emi-
meESA 6TOV 0pO APATOG TOU TAPAYOVTA VEKPWONG
6ykov (TNFa), wtepAevkivng-6, ASUKWUATIVIG 0pOYV,
KoAAay6vo tuTou IV, aomapTiky apvotpavo@epa-
omn (AST) xat TG ApVOTPAVEPEPAONG TNG AAXVIVIG
(ALT) petprifnxav mpv Kot HETE TNV aywyn oTI§ §V0
opadeg. OL EVWOELS NUTEG KATEXOUV TTOAAEG Blodoyt-
k&G Aeltoupyles, OTwWG 1 TPowONOT TOL KUTTAPLKOV
ToAAaTAao oo oV Kat Sta@opoToinong, Kabws Kat
N oLpPETOXN TOuG o Stadtkacia ™G avocoAoyL-
KNG avtidpaong kat @Asypovig. Ipw amo ) Bepa-
mela, Ta enimeda 0To alpa TWV TPoAvVAPEPHEVTWV
TAPAYOVTWY NTAV CTHAVTIKA VPMAOGTEPA OTA GTO-
pa pe kippwomn tov Hmatog. Metd ) xop1ynon tov
eKYVALOPATOG LTITTOPAOVG, TA TTOCOGTA £E0UGAVVOT|G
ntav 80% ywa ALT kat AST, oe oUykplon pe to 56%
HETA aTo aywyn pe Brtapivny B Ta emimeda Tov opov
o€ KoAaydvo tumovu IV, TNFa, kat vtepAgukivng-6,
NTOV CNUAVTIKA XauMAGTEPA 0TV Opdda oV €A
Be aywyn pe to ekyVAloUA TOU ITTTOQPAOVS, OE OXE-
on pe v opdda mov €dafe Brrapivn B (p <0,05). Ta
amotedéopata €8el&av GUVOALKE, OTL TO EKYVALONX
TOV (TTTO@aoVG B PTTIOPOVOE VA HELWOEL GTOV 0pO
Ta emimeda TwV TAPAYOVTWV TTAPAYWYNG NTTATIKNG
lvwong 6.

3.4.2. KoAmkn atpopia

H koAmixn atpoeia, 1 Aémtuvon Kot Enpavor tov
KOATILKOU BAevvoyovou, cuvSEeTal e TNV EPPNVO-
mavon. H tumw) olotpoyovik vmokataotaon (Oe-
pamela) Sev elval KATAAANAN yla OAEG TIG YUVALKES.
‘Eva 6UvoAo 116 PETEUUNVOTIRUCLAKWOV YUVALK®DV
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LE CUUTITOHOTA KOATIKNG ENPATNTAG, KVNOoUO 1| K-
Plpo TuxatomomBnkayv o€ VTNV TNV EAEYXOUEVT LE
ELKOVIKO &ppaKo, SITAT TU@AT peAETT *2 Evevivta
OKTW OUUUETEXOVOEG OAOKANpwoav Tnv Bepameia
TPLOV UNVOV, KATA TNV oTola katavdilwvav 3 g
elaiov tmmo@aovg 1) placebo (Addt elkoviko @apua-
K0) KaBnpepwd. Xtnv apyn kat oto TéAog, Tapdyo-
VTEG KOATILKNG vyelag BabporoynBnkav amd yuvval-
KOAGYO, HeTpriOnKav To KoATikd pH Kot 1 vypacia
Kat a&loAoyndnke o GUVOAIKOG OEIKTNG KOATIKNG
vyelag. Ta CUUTITOUATA TNG EUUNVOTINVGTG - ATPO-
@lag aflodloyndnkav Katd TIG eMIOKEPELS HEAETNG
Kot amo v kabnpepvd nuepordyta. Aetypata opov
OLAAEXONKAVY Yl TNV avdAvoT TwV 0AtKwV ATiLsi-
WV, NTATIKOV eviipwv kat C-avtispwoa TpwTeivn
TOu a{patog. Xe cUYKPLOT HE TO ELKOVIKO (PAPHAKO,
VTMPXE €va ONUAVTIKA KOAUTEPOG pLONOG BeAtiw-
OTG OTNV AKEPALOTITA TOV KOATILKOU emONAlov TNV
opada tmmo@aovs (P = 0,08), evwd ta cuvoOAKA ov-
UTEPAOUATA EGEEAV EVEPYETIKEG EMEPACEL GTNV
KOATILKY) VYEela, TTov Selyvel 6TL Ba pmtopovoe va ivat
poe evaddaktiky Aon yla tnv vroforfnon amoka-
T&oTAoT TOU BAEVVOYOVOU LU TIG YUVAIKEG, TTOU SV
elvat og Bgon va xpnoomoumoouvy Bepameia e oL-
OTPOYOVA YO TH KOATILKY aTpo@ia.

3.4.3. 'vwoTtikéc Asttovpyieg

Ot Sadhu et al.%3, afloAdynoav TV ATTOTEAEGUATIKO-
NTA VOGS QUTIKOU @APUAKOU KL TOU GUVSVAGHOV
SUTIKWV (CLVTAYOYPAPOVHEVWV) QAPUAKWY OTIG
YVWOTIKEG AELTOVPYLES, TOUG PAEYUOVWOSELS SelKTES
KOl TOU 0EELSWTIKOV OTPEG OE VYLEIG NALKIWUEVOUG,
kabws kal og aoBevels pe yepovTikny dvola TUTTOV
Alzheimer (SDAT). Mwx tuxatomompevn, SImAn-tu-
PA] UE ELKOVIKO PAPUOKO KL EVEPYR EAEYXOUEVN
KAwkn Sokwur Stelnixon oe vytels nAkiwpévoug
kat acBeveig SDAT pe nAkiakd edpog twv 60-75
etwv. To okedaoua Le TO UTIKO cUVELAGUO XOopPT-
yNonke, padl pe éva elkovikd @appako kat §60nke
o€ VYW NAKIWHEVA dTopa, evw oL acBeveis SDAT
ElaBav elte ™MV TEPAUATIKT oVVOEGT IOV TIEPLEXEL
ekxvAiopata [(Bacopa monnieri (oAdkAnpo @utd),
IMTO@AEG TO PAUVOELSEG (PUAAX Kal KapToug) Kal
Dioscorea bulbifera (BoABol)] oe §6om 500 mg, eite
SovemeliAng (Aricept) oe 86on 10 mg, Vo @opég
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™mv Nuépa, Yy pa mepiodo 12 unvov. Kabe tpetg
pnveg, aglodoynBnkav ot yvwoTIKEG AELTOUPYLEG pE
TOV TPOGSLopLoUO EAEYXOV HECW EEETACEWV NG
Puykng kataotaong (MMSE), evw aglodoyndnke 1
MV U, TO €VPOG TIPOGOXNG, UE EPWTNUATOANYLX Kot
M¢ Aettovpykns Spactnpomras (FAQ) kat Bad-
podoynOnke n omol katabAPn (ynplatpikn KAL-
poka KatdBAwme). MeAetOnkav emiong ot Seikteg
(PAEYHOVNIG KL TO EMITTESO TOU OEELSWTIKOU GTPES
XPNOHOTIOLWVTAS KAAOIKEG Bloxnpikeg eéetaocels. H
KAWIKY peAetn Sie&nyxon oe 109 vym atopa kot 123
acBeveic SDAT amo6 toug omoioug 97 uyn| &Topa Kat
104 acBeveig SDAT 0AoKAPWOAY TEALKA TN LEAETT).
H xopnynom tov ckevdopaTog TG SOKLUNG EYLVE Y
XPOVIKO Staotnua 12 punqveg amodeiytnke amoteAe-
OUATIKN 0T BEATIWON TWV YVWOTIKWOV AELTOVPYLHOV
o€ acBeveig SDAT, oe oVYkplon pe TV opada Sove-
meliAng. To emimedo ™G PAEYHOVNG Kot TOV 0EESw-
TIKOU OTPEG NTAV OTUAVTIKA HELWUEVO GTOUG 0oOE-
Velg, Tou eAapfavav Tov euTIKO cuvdvacud og oU-
YKpLoM pe TNV opada SovemeliAng ZUVoAKA epgavi-
oONKE [l TIPOOTATEVTIKY SPAOT] TOU OKEVAOUATOG
Sokiung otn Stayeiplon yvwotiknig eEaabévnong mov
ouvdéetal pe v Sadikacia g ynpavong. Ta ato-
Tedéopata tng peAETng Seiyvouv to Bepamevtikd Su-
VAULKO QUTOV TOV VEOU GUVSVAOTIKOU OKEVACATOS
yla ™ Stayeiplon kal v emegepyaoio Twv SDAT.

3.4.4. Asttovpyikn Svoneia

OuXiao etal.>* Stepevvnoav Ty emiSpacm Mo aovg
o€ moudLd pe Aettovpyikr Svomepia oTOUG TAPAYO-
VTEG 0pen¢ (0TO TAGOUN) KL GTT GUVOALKY YO TPE-
VTIEPLKI] KWWNTIKOTNTA TouG. 120 tadSia pe Agttouvp-
Yk SvomePia xwplotnkav Tuxaia o€ TPELS OUASES:
Oudada I (Bepameia pe immo@aés), Oudda Il (aywyn
pe Sopmeptdovn) kot g Opadag I1I (Bepameia pe -
To@aEG ouv Soutepldovn). H Bepameia Sumpkeoe ya
8 eBdondades. Ta emimeda ¢ AemTivng 0TO0 TAGOUX
(LP) xat tov vevpomentidiov Y (NPY) petpnOnkav
TP Kot peta ) Bepameia. ‘OAot ol acBevels vTo-
BAOnkav oe Sokpacia yaotpikns kévwons (GE)
pe vepnxovs (US) ya tn pétpnon tov pubpov tng
peTayeuHaTIKNG KEVwanG, o 30 Aemtq, 60 Aemttd, 90
Aemta kat 120 Aemta. MetpnOnkov n péomn T tov
VTOS6PLOV ALTIOUG, TO TOGOGTO CWHUATIKOV ALTIOUG, )
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avw mepipetpog Tou Ppaxiova kal o Seikng palag
owpatog (AMZX). Bpébnke 0Tt ta emimeda tng LP kat
NPY oto mMAdGopa NTav onUavTIK& VPNAGTEPA HETA
™ Bgpameia otig opadeg I kat I11, amd étL otV opa-
Sat I ZuvoAkd 1 pedétn €8€L€e OTLT XOpNyN oM LTITIO-
@aoUG o€ TadLd e Aettoupyikr) Svomedia, avEavel
T eMIMESA TWV TAPAYOVTWV TNG Opelng, T AeTrtivy
K0l TO VEUPOTIETTISI0 Y, TN YAOTPLKN KEVWOT] KAl TN
YOOTPEVTEPLKI AELTOUPYIA TOV TMEMTIKOV CUOTIHA-
TOG, EVW €V KATAKAEISL ETAYEL OETIKA TNV AvATITUEN
TWV TALSLOV.

3.4.5. Kapbiompootatevtiki) Spdon

Ye P oAV TIPOGEPATY GUGTNUATIKY] AVACKOTOT)|
(neta-avéAvon) amd toug Guo et al. 2017 35, cLAAE-
xOnkav kot agloroyndnkav 3189 emotnUOVIKAE dp-
Bpa amod Ta omoiot AoV ATOKAEIGTNKAV Ol HEAETES
o€ {wa, amopovwbnkav 22 dpbpa mov mepleAdppa-
vav KAWIKEG PEAETEG. ATIO Ta 22 apBpa auTtd povov
11 xpiBnxav emapk) EMOTNUOVIKA VIO TTEPALTEPW
Stepeivnon kal afloddoynon 4 peréteg amo 1 -
Aavsia 25557 ko 7 amo v Kiva (Gao et al,, 2014;
Huangetal,, 2012; Lietal., 2012; Liu etal,, 2001; Niu,
1997; Yang, 1995; Zou et al., 2010 6Aeg ota KWEIKA
aAAG& avadVovTal eTapKw§ amo toug Guo et al.*s.
E¢etdomnke 1 emiSpaon Tou (MTMOQAOVE OTIG OU-
YKEVIPWOELG OALKNG XOANGTEPOANG, TPLAKUAYAVKEPL-
Siwv (TAG), LDL kat HDL-yoAnotep6Ang opov /mAd-
opatog. ‘Eywe cuompatikny avaliitnon Kot eVtoTL-
OUOG TwV OXETIKWOV BLBALOYPA@IK®V OTOLEIWY o€
TOAAEG SLapopeTikeg Baoelg dedopevwv (tng Kivag,
EMBASE, PubMed kat Wan Fan) pe evnuépwon péxpt
kat tov NogpuBpto 2016. Ta amoteAéopata VTTOAOYI-
OTNKOV WG OTAOULIOUEVEG HEGEG SLAPOPES YA TIG KA~
Bapég petafoAég TG 0AK G xoAnoTEPOANG, TwV TAG,
¢ LDL kat tng HDL- avtiotoyya. H cupminpwpatt-
K1| Xp1|0M HE KapToU§ LTTo@aovs / ekyLAlopata -
To@AOVG BPEBNKE OTL HELWVEL CNUAVTIKA TNV OALKY)
xoAnotepoAn (-0,63 mmol / L, 95% CI: -1,12, -0,14
mmol / L, 12 = 84,8%), TAG (-0,46 mmol / L, 95% CI:
0.70,-0.22 mmol / L, 12 = 40.4%), LDL-xoAnotepoin
(-0.62 mmol / L, 95% CI: -0.95, -0.29 mmol / L, 12 =
75.5%) kot onpavtikd avénpévn HDL- xoAnotepoAn
Mmol / L, 95% CI: 0,21, 0,33 mmol / L, 12 = 26,8%)
0€ ATOPa HE aLENUEVO KapSLayYELOKO KivEUuVo, 0AAG
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OxL og vy atopa. Ta KAPSLOTIPOOTATEVTIKA ATTOTE-
Aéopata TG TPOCANYNG TOL LTTo@aoVG UTOPEL va
amo80000V 6NV TEPLEKTIKOTNTA TOU O€ SEVTEPOYE-
vels petafolites kat Saitepa oe @Aafovoeldn kat
B-oltootepdAn.

Ta xapaktnplotikd OAwV Twv HEAETWV TTapaTiOe-
vtat oto ITivaka 1 mov akoAovBel. Ao tig 11 pe-
Aéteg, mpaypatomomOnkav 5 peAéTeg og vyU] Ato-
Hoc5557, 3 pedéteg petadh atouwv pe NAFLD (Non-
alcoholic fatty liver disease- M1 aAk00Ak1] AT@ENG
SmMOnomn touv Nmatog)®s, kat 3 peEALTEG o€ ATOUN UE
vrepAtmSapia (Liu et al., 2001, Niu, 1997, Yang,
1995 6Aa o1 KWellKn YAWooQ va AmoTEAOVV Ta-
pamoptég amd Touvg Guo et al.*®) og éva aivoro 917
atopwv. Emiong ol timotl mapepfacewv Ntav Sia-
POPOLAGYW SLPOPETIKOV OXESLAOHOV HEAETNG, YIX
mapadelypa, o€ pio Sokiun xpnolpomonke Kap-
TOG LTTo@aoVG?, 800 SOKIUEG YXPNOLHOTTOLOVeHY
AGSL ad Immo@aéc®>Se kal aTIg VTTOAOLTEG 8, AAAES
HEAETEG VEATIKA 1) VEATOSLXAVTA EKYVAlOPATA LTT-
To@AoVG 57,

e aAAN peAétn aoBeveig pe woyapio eAaupavay
TAOVGL0 0€ PAVOAEG ekYVALoHA tTTTTo@aoVg, 10 mg,
3 opég v Nuépa ya Staotnua 6 Sopadwv kat
EULPAVIOQY EAGTTWON TV ETTESWV XOANOGTEPOANG
Kol 6LVOALKY BeAtiwon G KapSlakng Aettovpylag.
H xatavalwon kapmwv mmo@aols o 229 VyLElg
OUUUETEXOVTEG OTN UEAETY) OLVETEAECE OTNV €VpE-
on VYMA®V emmES WV KEPKETIVIG KAL LOOPAUVETIVIG
0TOo aipa Toug, Yeyovog mou BeBALVEL OTL TO QUTO
amoteAel egapetikr) YN @AaBovoiwv VPMATg St-
QLT TIKNG oNUaciag™,

Y& GAAnN Tpoo@aTn peAETN agloAoynOnke n emi-
Spacn TWV @AWVOAK®V O0UGLOV LTTTTOQAOVSG OTIWG
Kal Tou edaiov Tov, HETA aTd KaTavaiwon yia 33-
35 nuépeg amd 110 yuvaikes. YmipEe pia oTATIOTIKA
ONUAVTIKN pelwon NG TEPLUETPOV TNG HEOTS OTA
atopa mou eAdpfavav To £Aalo, ATOTEAECUA IOV
KATASEIKVUEL OTL TO ITTIOPUEG £XEL DETIKEG ETUTITW-
OELG YL TIG OUVAEPE(G LETAPBANTES TWV HETABOAKWOV
voonudtwv. Ot Linderborg et al. 2012% peAétnoav
Ta emimeda TplakvioyAvkepoAng (TAG) ov avEave-
TOL LETA ATO ATTOPA YEUHATA HETA aTtd XOp1ynon
glaiov mmo@aovg (Tov £xeL An@Oel pne vepkploun
gkxUALon pe CO,), 6Tov eppavicdnke eddttwon g
vmepAmbatpiag.
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3.5. Agppatikn xpron

[Mapadociakn xprion tou gAailov mmo@aovs (amd
KapToUG Kol OTIEPUATA) CUVELGPEPEL OTN TAYVTEPT
EMOVAWOT CUUPWVA UE TIG VTIAPYXOVTESG KALVIKEG HE-
AETEG AOYW Kol TwV VYMAWV EMITESWV AKOPEGTWV
Amapwv o0&Ewv (wpéya-3, 6, 7), UKWV AVTIOEEL-
Swtikwv kat Brrapwvov (E kat K), kapotevoeldwy,
KaBws kat uTootepodmv>>®. Autoi ot petafoAiteg
T0 KABLoTOUV L8AVIKO YLO TA PAPUAKO KO KAAAUVTL-
KO 0NV gvioxuor TG avay&vwnong Twv KUTTApwy
™G embepuidag. To TaApLTIKO 0&Y, elval éva cuoTta-
Tk6 Tou Séppatog mov Bewpeitar éva TOAVTIHOG
Tapayovtag ot Bepameia kat emoVAwoT TANYwv Ot
TIPOANTITIKES Kol OEPATIEVTIKEG EMISPATELG TOV €A~
ov €xouv ava@epBei oe Staopa €81 TOL YAoTPLKOV
€AKOUG, TNG XPOVLIAG TPAXNAITISAS Kol ATOTIKNG Sep-
potitidagtzorez,

H emovAwon eykavudtwv eivat pioe ToOAVTIAOKN
Swadikacio cupumepAapfavouévng g @AEYHOVNIS,
EMAVAETIONALOTIOMONG, KOKKOTIO(NONG, Kol VEOoay-
yelwong kabwg eivatl TOAAEG 0L OVGIEG TIOU EUTIAE-
kovtat ot Stadikacia emovAwong. Metaf twv @u-
TV UE QVAYyVWPLopéVn a&la oty EMOVAWGT), CLYKA-
Taréyovtal ta: Allium sativum, Aloe vera, Centella
asiatica ko Hippophaé'.

Ta teAgvtaia xpovia, ekyOALGHA @UAA®WY 0AAG Kot
€Aao tmmo@aols £xel amodelyOel EMOGTNHOVIKA KAl
@UIVETAL OTL evioXVEL TV ofela KAl Xpovia €mOV-
AwoN SEPUATIKWV TPAVUATWY (ATIO EYKAVUATA Kal
SwaBnTikng mpoédevong) oe apovpaiovs. H aywyn
pe mmo@ags in vivo oe {wa, £6elée TayvTepn HeElw-
o1 NG TANYNG o€ oUyKpLoT He Ta control kat Ta {wa
Tov elyav wg Bepameia silver sulfadiazine (cOpwva
He 1o TpwTOKoAA0). H ToTIKT] e@appoyr| tmo@aols
ETAYEL TNV VeEOAYYEIWON, cUVOEGT KoAAaydVoU Kal
otabepotoinon Tov TPAVUATOG, OTIWG ATOSEKVVE-
Tl amo T pubuon ékepaong VEGE koAdayovo to-
mov-1II kat petaAlompwteivacwv (MMP-2, 9)1.

To éAQ0 OTIEPUATWV LTTTIOPAOVG EXEL XPT|OLULOTIOL-
nOel emiong oty Bepameia Tov yaoTPKOU EAKOUG
KOl EPYAOTNPLAKES HEAETES ETBERALOVOUV TNV ATIO-
TEAEGUATIKOTNTA TOU £AALOV YLX QUTHV TNV EQAPHO-
1. ‘ExeL emiong xpnopomomBel kAwvika yia tn Oepa-
mela ™G Xpoviag TpaxnAitidag kat EAkwv %%, apov
30 aoBeveig ov elyav TpaynAitida HETA aTtd TOTIKY
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g@appoyn eAaiov IMmo@aovs, LABNKAV o€ TOGOOTO
100% petd amd 90 nuépeg Oepamelag.

‘EAato (mmo@aovg xpnopomowmdnke tomka (3-4
@opéG TNV NuUépa) yia T Bepameia 60 TaSLwv (AL
kiag amo 4 unvav-12 etwv) pe eAk®on otopatitida.
55 TEPIMTWOELS £X0UV ava@epBel Kal Kataypa@ei,
EMOVAWTIKNG Spdong, 0Tov emAbe {aom peTd amd
3-5 nuépeg Bepameiag kat Vo cofapég MePLIMTW-
oelg Bepamednkav petd amo 8 nuépeg Oepameiag &
. H Betwn) emiSpaon tov edaiov oto BAevvoydvo oe
€Axm, pmopel va oxetiletal pe v vPMAN Tou TEPLE-
KTIKOTNTA O (PUOIKA KAPOTEVOELST] KL TOKOPEPO-
Agq. H Bepameia pe éAato tmmo@aovg od1ynoe o€ av-
ENpéva emimeda og AlvoAeviko o0, AtvoAeikd o8&y Kat
ELKOOATIEVTAEVOIKO 05V TAROUATOG TOV Q{UATOG, PE
TApGAANAN BeAtiwon ™G atomikng Seppatitidag 2.

0 KUPLOG OTOXOG HLAG AAANG KALVIKTG LEAETNG, ) TAV
Vo OUYKPLOEL 1 ATIOTEAEOUATIKOTNTA TWV OKEVA-
OUATWV YOAAKTWOUATOG TIOU TEPLEXOVV (PUTIKA €K-
XVAlopata (wmmo@aég kot Cassia fistula) kol tou
ELKOVIKOU QUPUAKOU (Xwplg QUTIKA gkyvAiopata)
o€ aoBevelg pe akun. ZxeSLAoTNKE pia eviaia-TU@OAY,
TUXQLOTIOWNUEVY], EAEYYXOUEVT] LE EIKOVIKO QAPHAKO,
HEAETN OTIOL V0 ouddes Twv 25 acBeveic 1 kGOe
pla (MAwciog 18-37 etwv) pe Babuov I kat Babuov 11
Ko akun exapfave to vmo eE€TaoT TPOioY oTNV
APLOTEPT] TIAEUPA TOV TIPOCWTIOV (TAPELR) KAl ELKO-
VIKOU @appakov o Sedla mAgvpa (Ttapeld) 6Vo @o-
peg v Nuépa ywx 12 gfSopades. H avtifaktnplaxn
Spaomn TwV EKYVALCUATWY KAl OKEVAOUATWY SOoKL-
pdotnke in vitro. Ta eplexdpeva ounypatos Seppa
acBevwv aglodoynbnkav amd v sebumeter® Kat
UTIOKELUEVIKA XPNOLLOTIOIWVTAS Ul KAWLIKY aflo-
Adynon mpwv Kot peta TN Bepameia 12 eBSopuddwv.
Mia onpavtikn (p < 0,05) peiwon oto emimedo tov
TIEPLEXOUEVOV OUNYHATOG THPATNPNONKE Kol OTLS
800 opadeg mov ypnopomolovvtal okevaopata (F1
kat F2) mov mepiéxel to @uTiko ekyVAlopa. H Stago-
pa PeTadL TPV Kal peTA TN Bepameia ot emimeda
TOVU TIEPLEXOUEVOV CUNYUATOS TAV OTATIOTIKA ON-
pavtikny (p < 0,05). ZkevdopaTa OV TEPLEXOUV (PU-
TIK& ekyLAlopata BpéBNKav QATMOTEAECUATIKA OTN
pelwon Tou TEPLEXOUEVOU OUIYHATOG TOU SEPUATOG
(kotd ™ axpns ) Kabws kat KAWVIKG og oUyKpLom
LLE TO ELKOVIKO PAPHAKO. ZKEVATHATH UE 5% EKYVAL-
opata UTWV Ba PTopovoaV Vo ElVaL ATIOTEAECUA-
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TIKA, Ao@aAT), KAl KAAQ OVEKTA TOTIKA WG PAPUX-
KEUTIKI] aywy1 &vavtt Kowng akpung Babupov I kot
BaBuov 1164,

Mt cUOTNUATIKY] TIPOKAWVIKY] HEAETN TOU Sle-
&x6n amd toug Upadhyay et al. 65 katédelée v
QAO@AAELA KAL TNV ATIOTEAEGUATIKOTTA OTNV ETTOV-
Awon TANYWV, Tou eAaiov oTEPUATWY LTTToO@AOVG
o€ xopnynon toco tomikn (200 pL) 600 kat amod TO
otopa (2.5 ml/kg BX) og melpapatikd tpavpata
eykavpatog og apovpaiovs. H Bepamela @aivetat
TWG TPOWOel oNUAVTIKG TNV emavemONAlwon Kot
TO KAE(OLHO TWV TIANYWV KAl AUERVEL TO OYXNUATIONO
TOU LoToU KalL TN KOKKOTI0{Mong, 0Ttwg kat tn flocv-
Beomn KoAAayovou oTig TANYEG. Bpebnke 6tTL TO €Aaiio
ITTO@AOVG EUTAEKETAL 0T TTAPAYWYT| LVOBAACTWV
KOl KEPATIVOKUTTAPWYV 0T €01 TOL TPalatogs Kot
EXeL TN SuVATOTNTA VA AUENCEL TO CYNUATIOUO VEWV
TPLYOEBWV ayYelwV Kal KATA oLVETELA CUUPBAAAEL
oTn SOULKI] ATIOKATACTACT HECW TOU OXNUATIOHOV
KOKKLWS0UG toTtov. H aywyn pe €éAalo mmo@oaovg
€dele avénom oty evdoyevn avtlogeldwTiky Spa-
on kat peiwon tTwv eAeBepwvy pllwV 0E AVOLKTES
TANYEG, EVW €TIONG TO £AALO LTITTOPAOVGS ATIOPPOPA
Loxvpd oty meptoyn] UV-B aktwvoBoriag (290-320
nm) kot SuVNTIKG propel va xpnotpomomOel kot wg
(PUOLKO QVTIMALOKO®®.

3.6. Krnviatpuxn) yprion

To Immo@aés (Hippophae rhamnoides L.) €xeL epga-
vioel TOAAEG BETIKEG EMISPACELG KAL GTNV VYEIX TWV
(wwv, 0Tav xpnolpomoleitat wg mpdcbeto otn Sia-
TPOEN TOUG, aLEAvovTag TapaAAnAa kat T BloAoyt-
K1} a&la TV TPoiOVTWY Tov TO TEPLEYOLY &7,

‘Eva oupTATpwpa {woTPoQ®V TIOU TEPLEXEL KaP-
ToUG ITITo@A0VGS Ba UTTOPOVOE VA VAl ATTOTEAEG LA
Tk6 0N Bepameia kat TNV TPOANYN TWV YATTPIK®OV
eAkwv oe dAoya. I'a va Sokipaotel n amoteAeopa-
TIKOTNTA €VOG EUTIOPIKA SLABEGIHOV OKEVAGHATOG
KAPTI®OV ITTTOQAOVG Kat xopTomoAtovu (Gastro-Plus)
yw ) Bgpameia kat Ty TPOANYN TWV YAOTPIKOV
eAkwv o€ eotafAlopéva droya. H pedétn Sievepyn-
Bnke oe 8 kabapoapa droya (3-10 etwv, 5 guvov-
Xwv kat 3 NAvkwv -@opadeg, 380-600 kg cwpatt-
koU Bapovug). Ta dAoya vmoPAnOnKav oe Bepameia
v 4 efdopddes. Taotpookomikés efetaoels Sie€n-
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xOnoav katd tig nuepes 0, 28, kat 35. To pH yaotpt-
KOU UYpoU, TO YAOTPLKO €AK0G Kal 1 coBapdtnta
a&loAoynbnke. Tuumepacpatikd, Bpednke 6TL N Xo-
prynon mmo@aols pmopel va €Xel ATOTEAECUATL-
KOTNTA oTNV TIPOANYN aSEVIK®OV EAKWV 0€ Aoy
eotaBAlopéva, ov vmoParlovtal oe SlaAsimovoa
Tpo@odoaia .

Elval yvwotd 0Tl Tat UAAX ITTTO@aoUG Sev £xouv
KUTTaPOTOEIK Spdom, oUTe TepLEYouv Bapéa HETAA-
Aa, dpa BewPOVVTAL ATIOAVTWS AGPAAT] YL XOPTYNOT|
aTo To oTopa N wg TIpdobeTo Slatpons ota {was®.

3.6.1. Hnatompootatevtiky)- Neppompootatev-
Tkt Spdon ota {oa

Ot Solcan et al. To 2013% afloAdynoav tnv nmato-
TIPOOCTATEVTIKY SpAoN TOU €AA{OV KAPTIWV LTITIO-
@aoUG EvavTtl TNG TOEKOTNTAG TTOV TPOKAAE(TAL
anod agAatogivny B1 (AFB1) in vivo o€ koTdéTOVAX
kpeatomapaywyns. H to§ikdtnta tov AFB1 0d1yn-
o€ o€ HelwOoN TWV 0ALKWOV TPWTEIVWOV TOU 0poV KAl
OUYKeEKPLUEVA pElwpéVT Agvkwpativn (P <0,001).
Otav yopnynOnke oTa KOTOTIOUAX TAUTOXPOVA
S86om pe AFB1 kat ekyOALOPA KOAPTI®OV ITITTOQ oG,
epaviocOnke otnVv LoTOAOY(X TOU HTTATOG OTUAVTL-
K1 LElWOT) NTATOTOSIKOTNTAG OE GUYKPLON UE TA
KOTOTOVAX Tov €Aafav povo AFB1. Ta avoooioto-
XNUKE VPN UATA VTTOSAWVOUV OTL TO £ANLO LTITIO-
@aOUG £XEL LLX LOXVPT] NTIATOTIPOCTATEVTIKY Spaon
OTN UEIWON TNG GUYKEVTPWOTNG TWV APAATOELVDV
0TO NTIAP KAL 0T HEIWON TWV SUCUEVOV ETUTT®-
OEWV TOUG OTO NTATIKO TAPEYXUHA.

O Patial et al. 2013 7° peAétnoav TV TTPOCTATEL-
TIKN €MEPAOT ITTIOPAOVG £VAVTL VEQEPLKNG BAGBNS
IOV TIpoKaAeital pe wypato&ivny A in vivo og 1amw-
VIKG& opTUKLa. OL veEooool 0pTUKLA (OGS NUEPAS XwPL-
OoTNKAV 0€ €51 OUASES Kol TpEPOovTay pE E8IKO TPO-
@O TOATO Tov meplelxe 2% okOVN QUAAWV LTITIO-
@aovg (opada SX), wypatoiivy oe éva SLaTpo@LKO
emimedo Twv 3 ppm (opada 0X), 25 ppm L-@aivula-
Aavivn (Phe) ouv 3 ppm OTA (opdda EIT), 2% okdvng
@UAAWV + 3 ppm wypatoivn (opndda 0S), ekyVAlopa
@VAwv SBT ot emninedo 10% / L mooiov vepov +
3 ppm wypatogivn (opada 0SS), kal TPOTUTO TO-
Elvn-eAevBepn (wotpoeg (opada CX, eAgyyov) Y
21 nuépeg. OTA oto emimedo 3 ppm ot SlATPOPN
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amoKAAVPE N0 €WG HETPLO VEPPLKO oidnpa ota
mnva 0X, kat 1 cofapoTnTa NTaAv HIKPATEPN OTNV
mepinmtwon g 0S, 0SS, kat EIT movAld. MikpookoTrt-
KA, TTapatnpOnNKav eKQUALOTIKESG, VEKPWTIKES, Kol
PAeypovwdelg aAdayés ota rnva 0X, aAAd& ot aAAa-
YéG Tav Atyotepo coPapés atig opddes 0S, 0SS, kat
EIl movAid. Ev katakAel8t, n mpoobnikn 2% okdvng
@UAAWV ITTTOQOOVG 0TS (WOTPOPEG KAl GTO VEPD
€8e1€e OTL TOPEYEL LEPLKT) TIPOOTACIA EVAVTL VEQPO-
TAOELNG, TTOV TIPOKAAEITAL AT WYPATOEIV OE LATIW-
VIK& 0pTUKLA.

4. TO{LKOAOYIKEG HEAETEG EAXIOV OTIEPUATWV
Lo AOVG

H péon Bavatn@opog §6om (LD, ) vSatoaAkooAkoy
ekxvAiopatog 50% TwvV KOPT®OV ITTOPA0VS £XEL
avapepBel wg peyarvtepn amd 1000 mg/kg (evdo-
TIEPLTOVAIKY| XOp11yNnon) in vivo o€ Tovtikia 72,

To&lkoAoykég peAéteg oe ofela kal vmogeia xo-
pfynon (v 30 nuépeg) vdatikol ekyvAiopatog
@UAAWV 1Tmo@aols Sev é8elge kapia avwpaiia ot
BloxnuiKeS TAPAPETPOUS, KABWES Kol 6TNV NTIATIKY
KOl VEQPLKT AELTOVPYIX KOl ALUATOAOYIKEG TIOUPAE-
TpoUG Tov HETPNBNKaY Kot eAéyxOnkav. Emiong 0
xopnynon 10 kat 20 @opég peyadltepng 860Mg g
ouvvnBiopevng Y Staotnua 14 nuepwv dev emépepe
HeTaBOAEG 0TO BAPOG KL OTIG BLOXMULIKEG TTApApE-
TPOUG KABWE KAL OTLG TIHEG KPEATLVIVIG KL XOAEPU-
Bpivn g, Emtiong Sev tapatnpriOnkav TapevePYELES
o€ xop1ynon vdatikol ekYVAIOUATOG QUAAWVY LTTTIO-
@aovg og doon 100 mg/kgBw/day oe apovpaiovg
vy Stdotnua 90-nuepwv.

Y& GAAN peA€tn, ofelag kat vVToLelag .TOEKOTNTA,
o€ éAaLo oTtepUATWY (HETA aTtd LVTIEPKPLOLUN EKYVAL-
on pe S1ogeidio Tov avBpaka CO,), Sev mapatnpnon-
Kav aveTlOOUNTEG SPACELS OE KA ATIO TLG OUASES
TIou YopnynOnkave®.

4.1 AvtiustaiAaéloydvog dpaon

Mia peAétn Se&nxdn yx va Siepeuvn Bei n) mbavn Spa-
01 XVHOU KAPTI®V LTTTOQAOVG, EVAVTL TNG YOVOTOSIKNG
Spdong g olomAativig og apoevikoug Swiss albino
ToVTIKoUG. TOG0 oL BETKEG OO0 Kal OL APVNTIKEG OUA-
8eg eAéyyou oupTep AN @ONKay ot pedét. [pdopata
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Tpaokevaouévog xupos (0.3 ml) xopnynnke oe To-
vtikia pe kabemplaopo ya 5 1 10 nuépes. Tpelg wpeg
UETA TO TEAELTAIO KABETNPLAGHO, Ol TTIoVTIKOL EAafBav
olomAativn o€ 860¢ig 1.2 1 2.4 mg / kg cwpatiol Ba-
POUG, XOPTYOUHEV EVSOTIEPITOVAIKA KAOWE Kat NG
EMAYWYNG HKPOTIUPNVWVY G EPUBPOKVTTAPA HUVEAOV
Twv 00T®OV. H ouxyvdémrta Twv pkpomupivwy HeAeT-
Bnke o€ LUEAD TWV 0OTWV TIOAUXPWUATIKWOV EPUOPO-
KUTTAPWV 24 WPEG HETA TNV €veor TG olomAativng. H
AVWUOALX TWV KEQAADV TWV OTIEPUATOLWAPIWV LEAE-
™MOnke oTo pikpookoTo. H xoprjynom tou yuuov pei-
WOE TOV APLOUO TWV UIKPOTIUPNVWV OTA KUTTAPA TOU
HUEAOV TWV 00TWV TIOV TIPOKKAELTAL ATTO Lot SO0M TwV
1,2 mg / kg owomAativng katd 36,5% kot 47,9% peta
™ xopnynom xupov yu 5 kat 10 nuépeg, avtiotorya (1
Staopd HeTadl Twv 6V0 TIEPLOSWV Sev 1TAV CNUAVTL-
K1, p> 0.05) ko kat& 19% ([0 OTATIOTIKA XOTIHOVT
peiwomn, p> 0,05), 6tav n 86om TG GLOTAATIVIG TAV
2,4 mg / kg. O xUpOG TwV PPECKWV KAPTIWV LTTTTOQA-
0UG pelwoe oNUAVTIKA TN YovoTodikn emidpaon g
olomAativng (1,2 mg / kg) oe cwpatika (Lerod Twv
00TWV) KALYEVNTIKG KOTTApX (OTIEPUQ), OAAG 1) pelw-
o1 autn §gv Tav onuavtikn 6tav n §6om s oloTAA-
timgtav 2,4 mg/kg. O xupds avtioTola TPOoTATEL-
o€ TOAD TI§ KEPAAEG TwV oTiEppATOlwaplwv atmod BAG-
Beg, ot xounAdtepn 8601 NG GLOTAATIVIG, XAAG Sev
VT PEE KAUIX OMUAVTIKY TipooTacia oty VPMASTEPT
Soon 72

5. 08nyisc ac@arovg xpriong
5.1. Avemi@ounteg Spdoeig
Agv vIapyoLV TTANPOPOPIES
5.2. Avtevéeiteig

Eav avagepBolv avtidpdoelg vmepevaiobnoiag
(e€avOnpa, kvnopadg, kvidwon, oldnua Tov CTOUATOG
KaL TOL 8£pUATOG), oL KAPTIOL LMooV eTBAAAE-
TaL VA Uy xpnotpotomnBovv (An@boiv) Eavds.

H aloddynon aoc@areiag ™G TpOGANYNG EKYVAL-
OUATWV QUAAWV / 0TIOPWV EANIOV GTIOPOL LTTTTOPA-
00¢ TPy LaTOTTOM ONKE e TN XP11oN LEAETWV 0&Elag
KaLvTo&eiag TOSIKATNTAG, 0€ LOVTEAN TPWKTIKWV UE
amo Tov 6TOUATOS Yoprynon®>7s. Ta evpnuata armo-
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KGAvPrav 0TL 8ev avixvelBNKaV oNUAVTIKEG AAAAYES
0€ OVUYKPLON LLE TO ELKOVIKO PAPHOAKO, LE ELPAVION
NTAG YAOTPEVTEPIKNG Slatapaxns Kat Siappolag
amodidopeva mbava oe yaotevtepikn Suoavedia,
oTn TKPN YeVOMN, N TV o&UTNTA TG YELONG TOL
imo@aovg®, EmmAéoy, wa ava@opd KpououaTos
QTMOKAAVPE OTL N XUPAKTNPLOTIKY KITPLVN Xpwon
Tou S€puatog pmopel va oxeTileTal ue ™ xpovia
KATOVAA®ON TTo@aovg’ . ATaltolvTal TepaLtépw
peAetes ya va emBeBaiwbel 1 ovoxétion petaly
TPOGANYMG ITToPaoVS (KapTwV Kal eAaiov) kat Ki-
TPLVOU XPWUATOS TOV SEPHATOG.

Av Ta cuuTTOHATA ETSEWVWOOVV 1) ETTLUEVOLY YA
meplocotepo amod 1 gfSopdda 1 eppavicBovv aAla
QoAP1] CUUTITOHOTA, OTIWG VUXTEPLVEG EPLEPWOELS,
auénuévn Beppokpacia ToV COUATOG 1) ATTWAELX Bd-
poug, Ba Ttpémel va ITeltaL 1 yvwun latpov, gapua-
KOTIoLoV 1} GAAoL £181k0V VYELag.

5.3. AAAnAsmibpdoeis pe dAia apuaka

Agv uTtdpyxouv BLRAOYpa@ikd SeSopéva, oUTE ELOIKES
TIAN|POQOPIEG OXETIKA pE TNV TIOAVT] KAPKLIVOYEVEDT),
HETAAAAELOYOVOU SPACTG KAL YEVOTOELKOTITAG.

QoTt000, o€ MEPITTWOT CUYXOPT YN ONS, £XOVV Bpe-
Bel cofBapég AAANAETIISPACELS LLE TA TTAPAKATW PAP-
poKa Ko SpOyeg:

To Hippophae rhamnoides pmopel va oAAnAemt-
Spaoel pe avtiBlOTIKA’®, AVTIVTIEPTACIKA QAPUAKA
UETATPETITIKOV €VIUHOU AYYELOTEVGIVIG 1) AVTAYW-
Vo TEG TOL uTtodoyxéa I178, vy umopel va avénoet to
K(vSUVO aLpoppayLwv cuYYXop1YOUHEVO LE COALKUAL-
K@, avTLInKTIKa (warfarin, heparin), kat pn otepoet-
oM avtupAeypovwdn NSAIDs (ibuprofen, naproxen)
40,43,56_

[MpoBApata GAANAETISPAGEWY TOU ITITTOPAOVS
umopovVv va ekdnAwBolv kat pe ouyyxoprynon Spo-
YOV 1] CUUTIANPWUATWY SLATPOPNG TOU TPOAYOLV
™mv avtmnktikny §paon (m.x ginkgo biloba, ck6pdo,
Panax ginseng, k.a) *¢, xwpig 6w péxpL onpepa va
éxouvv avaepbel Tétoleg EPLMTWOELS otn PBLBALo-
ypapia.

5.4. Xp1jon o€ eykvov¢ kat yaAlouyovoeg
Agv vmapyovv Sedopéva OXETIKA HE TNV ACQOAT|
XPNoN 0€ €YKVOUG KAl YAAOUXOVOES, KABWG UE TNV
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EMSpacT 0NV AVaATAPAYWYLKY LKAVOTNTA.

5.5. Xp1non o€ TS
Agv vtapyovv SeSopéva Yyl TNV ao@aAr xp1ion, o€
TS KATW Twv 12 eTwV.

5.6. DAPUAKOTEYXVIKEG LOPPES
NwTol kaptol kot eyyvpata, Bappata, EAato, @pe-
OKOG YUHOG KoL olpoTL 77,

5.7. Aocoldoyia
T avBpwmvn xprion per os éyxvpa: 40-50 g vo-

Hippophae rhamnoides
L. seeds: Traditional
and current therapeutic
applications

Christos G. Ganos?, Konstantia Graikou?,

George A. Karikas? Ioanna Chinou'*
1Division of Pharmacognosy and Chemistry

of Natural Products, Dept. of Pharmacy,
National & Kapodistrian University of

Athens, Zografou, 157 71 Athens, Greece
2Department of Medical Laboratories Technology,
Athens University of Applied Sciences (TEI

of Athens), Athens 12243, Greece

This review explores the medicinal and ther-
apeutic applications of Sea buckthorn (Hip-
pophae rhamnoides L.) in acute as well as
chronic health disorders. The plant is being
used in different parts of the world for its nu-
tritional and medicinal properties since cen-
turies. Seabuckthorn is a rich source of nutri-
ents and bioactive components beneficial for
human health. Fruit juice is rich in essential
fatty acids, phytosterol, flavonoids, vitamins
and minerals, while its seeds is a source of
valuable oil characterized by high oleic acid
content and one to one ratio of omega-3 and
omega-6 fatty acids. The leaves contain also
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TV KAPTWV avd Altpo vepov, 2-3 @Autidvia v
nuépa (68). Bappa (1:5): 30-50 otayoves 1-3 @opég
™mv nuepad.

Aocoloyia elaiov yia ecwTePLKN Xp1joN: £va Kov-
TaAL ToayloV 2-3 @opég tnv nuépa, 30-40 min mpwy
T yevpatos,

INa eEwtepkn xprion: 5-10 ml eAaiov ya epmoTtt-
OO eMSEGOV.

Ta evpNUATA TWV KAWLIK®OV HEAETWV SelYVouv OTL
1 860m Twv 28 g NUEPNCILWS 0 KAPTIOVE LTTTTOPAOVG
N 5 g eAalov IMToPaoUG avTioToXa, Elval ao@aAN§
KAl EMWEEAS Yl TNV Lyela®?%6, [

many nutrients and bioactive substances
such as: carotenoids, sterols, triterpenols etc.
Sea buckthorn based preparations have been
extensively exploited in folklore treatment
of slow digestion, cardiovascular problems,
liver injury, skin diseases and ulcers. In the
recent years, medicinal and pharmacological
activities of Sea buckthorn have been well in-
vestigated using various in vitro and in vivo
models as well as limited clinical trials. Var-
ious pharmacological activities such as cyto-
protective, anti-stress, immunomodulatory,
hepatoprotective, radioprotective, anti-ath-
erogenic, cytotoxic, anti-microbial and tis-
sue regeneration have been reported. Due to
above valuable activites, the plant is included
in both human and animal nutrition, in the
latter case, in order, to increase the biologi-
cal value of animal products. It is clear, after
all, that Sea buckthorn is an important plant
because of its medicinal and therapeutic po-
tential. However, further studies are required
for Sea buckthorn, based on modern phyto-
chemical, pharmacological and nutraceutical
approaches.

KEY WORDS: Hippophaé rhamnoides, sea-
buckthorn, fruits, leaves, phytochemical
study, in vitro and in vivo bioactivities,
clinical trials
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Meeting Highlights

€ emtuyia mpaypatomomOnke to 170 Mavel-

Avio Tvpnooo Pappakoxnueiag (17th
Hellenic Symposium on Medicinal Chemistry
(HSMC-17) 1-3 Iovviov 2017, 6to ap@ifsza-
1po K.E.A.E.A. Tov Aplototeldeiov llaveniotn-
piov Oecoarovikng. To Zupmooto Slopyavmbnke
am6 mv EAAnvuk) Etaupeia @appakoynpeiog kot
1tav urd v aryiSa tng European Federation of
Medicinal Chemistry (EFMC). Ta cuumooia auta
atmoteAdovv Beopd yia thv EAAnvik Etapeia Pappa-
Koxmuelag katl Tpaypatomolovvtal Kabe Suo xpovia.
Emtionun yAwooo tou Zupmociov fTav 1) ayyAKr) Kot
VT pXE aunuevn Slebvg cuppetoy, Wlaitepa amd
™mv ItoAia, Ti¢ BaAkavikég xwpeg, ™ ZAoBoakio, T
Togyia, tnv [ToAwvia kot v Tovpkia. ZUVOAKE GUN-
peteiyav mavw amo 170 emoTHOVEG-EPEVVNTES .

To mpdypappa eptdapfave 4 aoikeg, 19 kopleg
opAleg KaL 17 TIPOPOPIKESG AVAKOWVMOELS, VK VT P-
xov ko 107 avnptnpéves avakowvwoelg (posters). Ot
Baowég opALEG EYvay aTtO SLAKEKPLUEVOUG ETILOTI O
veg, ) Rebecca C. Wade pe titho COMPUTATIONAL
APPROACHES TO PROTEIN TARGET DYNAMICS
FOR DRUG DISCOVERY, tov Stefano Alcaro pe
titAo THE CHALLENGE OF MULTI-TARGETING
DRUG DESIGN SEEN FROM A COMPUTATIONAL
CHEMISTRY POINT OF VIEW, tov Maurizio Botta
pe titAo THE FIRST MOLECULE INTERACTING
WITH A HOST PROTEIN FOR THE INHIBITION
OF MULTIPLE VIRUSES xat tov Nektaplo Ta-
Bepvapdxn pe titho AUTOPHAGIC PATHWAYS
IN HEALTH AND DISEASE: MITOPHAGY AND
NEURODEGENERATION.
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he 17" Hellenic Symposium on Medicinal

Chemistry (HSMC-17) took successfully
place in June 1-3, 2017 in Thessaloniki,
Greece. The Symposium was organized by the
Hellenic Society of Medicinal Chemistry and
was sponsored by the European Federation
of Medicinal Chemistry (EFMC). The HSMC-
Symposia are traditionally organized every two
years. The official language was English and
there was increased international participation,
in particular from Italy, the Balcan countries,
Slovakia, the Check Republic, Poland and Turkey.
In total more than 170 scientists participated in
the Symposium.

The program included 4 plenary lectures, 19
main lectures, and 17 oral communications,
while there were 107 poster). The plenary
lectures were presented by distinguished
invited speakers: Rebecca C. Wade presented
‘COMPUTATIONAL APPROACHES TO PROTEIN
TARGET DYNAMICS FOR DRUG DISCOVERY’,
Stefano Alcaro presented ‘THE CHALLENGE OF
MULTI-TARGETING DRUG DESIGN SEEN FROM
A COMPUTATIONAL CHEMISTRY POINT OF
VIEW’, Maurizio Botta - ‘THE FIRST MOLECULE
INTERACTING WITH A HOST PROTEIN FOR
THE INHIBITION OF MULTIPLE VIRUSES’
and Nektarios Tavernarakis- ‘AUTOPHAGIC
PATHWAYS IN HEALTH AND DISEASE:
MITOPHAGY AND NEURODEGENERATION".

The Symposium focused on topics concerning
the Synthesis of new pharmacological active
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To Xuumooio eotiaoe o€ Bépata olvBeoNG VEWV
PUAPUAKOAOYIKDOG SPACTIKWOV EVOGEWY, KUPIWG WG
QVTIKAPKIVIKWV KOL AVTL-UKOV TIAPAYOVTWY, GE UTIO-
A0YLoTIKEG HEBOSOUG YL TO OXESLAGHO VEWVY EVWOE-
WV KAl /1 TNV KATAVONOT) TOU UNYAVIoHOV §pdoms,
KaBwg kaL o evpvtepa BEpata xnukng Blodoyliag.
Emnti mAéov yia mpw @opd to MaveAAvio Zupmdoilo
dappakoynueiag cuvodeLTNKe ATd SOPLPOPLKO G-
umoco Papuakevtikiic Avalvong, 6To omoio ava-
TTOXTNKAVY OgpaTo LETABOAOUIKIG KOL TIPWTEOULKNSG,
BroavaAvong avixvevongs @apudkwv o€ BLoAoykovg
L0TOUG KA BLOULUNTIKIG XPWHATOYPAPIaS.

Itamlaiola tov Zupmociov o€ 181K TEAET EYLVEN
BpaBevon tov opdTIHOL KABNYN T TOL APLOTOTEAEL-
ov [Mavemotnuiov Oeccarovikng [avou Kovpouva-
KN, 0 000G 1TV ATTO TA LSPUTIKA PEAT TG EAANVIKT G
Etaupeiag Papuakoynueiogs kot Sietédeoe [poedpog
™m¢ etatpeiag eni oepd et@v. O Tip®OUEVOS ESwoE
StaAedn pe titho Thoughts on teaching and research
in Medicinal Chemistry.

TéA0G ETUAEYN KAV OL TPELG KAAVTEPESG AV PTIIUE-
VEG avaKOLWVWOoELS kal BpafBevtnkav ot e€g véol
EPEVVNTEG:

 Aroviong - Mavaywwg Kivtog ya my avnptm-
pévn avaxkoivwaon
NEW 3,4-DIHYDROQUINOXALIN-2(1H)-
ONE DERIVATIVES AS POTENTIAL SOLUBLE
GUANYLATE CYCLASE (sGC) ACTIVATORS.
Dionisis-Panagiotis Kintos,
Manolis A. Fousteris, Athanasios Papakyriakou,
Sotiris S. Nikolaropoulos

compounds ocVvBeong, mainly anticancer and
antiviral agents, computational methods for
drug design or/and for understanding thee
mechanism of action, as well as on topics within
the broader frame of chemical biology. Moreover,
for the first time the HSMC-17 was accompanied
by a satellite Symposium on Pharmaceutical
Analysis, during which metabolomics, proteomics
bioalanysis, drug detection on biological tissues
and biomimetic chromatography were discussed.

In the frame of HSMCO017 and in a specially
dedicated session, the Hellenic Society of
Medicinal Chemistry honored Emeritus Professor
of the Aristotle University of Thessaloniki Panos
Kourounakis, who was one of the founders of
the HSMC and for many years President of the
Society. Emeritus Professor Panos Kourounakis
gave a lecture entitled ‘Thoughts on teaching and
research in Medicinal Chemistry’.

Finally, best posters awards were assigned
to three young scientists. The awarded young
scientists are:

e Dionisis-Panagiotis Kintos for the poster
NEW 3,4-DIHYDROQUINOXALIN-2(1H)-
ONE DERIVATIVES AS POTENTIAL SOLUBLE
GUANYLATE CYCLASE (sGC) ACTIVATORS
Dionisis-Panagiotis Kintos, Manolis A.
Fousteris, Athanasios Papakyriakou, Sotiris S.
Nikolaropoulos

The work was conducted in the Laboratory of

Medicinal Chemistry, Department of Pharmacy,
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H epyaciampaypatomomibnke oto Epyactiplo ®op-
HOKeUTIKN G Xnpelag, oto Tprpa PoppraKeVTIKIG TOV
Mavemomuiov Matpwyv o€ cuvepyaoia pe to Centre
for Biological Sciences, University of Southampton, UK.

e Epw@iAn MavvakomovAov yio v avnptnuévn
avakoivwaon
BROADLY EFFECTIVE METAL CHELATORS,
AS INFLUENZA PA ENDONUCLEASE AND
HEPATITIS C VIRUS INHIBITORS
Erofili Giannakopoulou, Annelies Stevaert, Efseveia
Frakolaki, Vassilios Myrianthopoulos, Emmanuel
Mikros, Ralf Bartenschlager, Niki Vassilaki, Lieve
Naesens, and Grigoris Zoidis
H epyacia mpaypatomomdnke oto Epyactiplo dap-
pakeuTkn g Xnueiag, oto Tunpa @opLakeuTIKNG TOU
EBvikov kat Kamodiotplakot Mavemiompiov Afn-
vwv o€ cuvepyaoia pue to Rega Institute for Medical
Research, KU Leuven, Belgium, to Epyaotpto Mopt-
axn¢ loAoyiag touv Ivatitovtou Maotép oty ABrva
kat 1o Department of Infectious Diseases, Molecular
Virology, University of Heidelberg, Germany

e Greco Chiara yw tnv avnptuévn avaxoivwon
SYNTHESIS OF A NEW GENERATION OF
PYRAZOLO[3,4-d |PYRIMIDINES AS SGK-1
INHIBITORS
Greco Chiara, Sanna Monica, Musumeci Francesca,
Giacchello Ilaria, Perrotti Nicola, Alcaro Stefano,
Ortuso Francesco, Schenone Silvia

H gpyaoia mpaypatomoumibnke oto Department of

Pharmacy, University of Genoa o€ cuvepyaoia pe

to Department of "Scienze della Salute”, University

"Magna Graecia" of Catanzaro, Italy
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University of Patras, in cooperation with the
Centre for Biological Sciences, University of
Southampton, U.K.

¢« Erofili Giannakopoulou for the poster
BROADLY EFFECTIVE METAL CHELATORS,
AS INFLUENZA PA ENDONUCLEASE AND
HEPATITIS C VIRUS INHIBITORS
Erofili Giannakopoulou, Annelies Stevaert,
Efseveia Frakolaki, Vassilios Myrianthopoulos,
Emmanuel Mikros, Ralf Bartenschlager, Niki
Vassilaki, Lieve Naesens, and Grigoris Zoidis
The work was conducted in the Faculty of
Pharmacy, Department of Pharmaceutical
Chemistry, National and Kapodistrian University
of Athens in cooperation with Rega Institute
for Medical Research, KU Leuven, Belgium, the
Molecular Virology Laboratory, Hellenic Pasteur
Institute, Athens and Department of Infectious
Diseases, Molecular Virology, University of
Heidelberg, Germany

¢ Greco Chiara for the poster
SYNTHESIS OF A NEW GENERATION OF
PYRAZOLO[3,4-d |PYRIMIDINES AS SGK-1
INHIBITORS
Greco Chiara, Sanna Monica, Musumeci
Francesca, Giacchello Ilaria, Perrotti Nicola,
Alcaro Stefano, Ortuso Francesco, Schenone
Silvia
The work was conducted in the Department of
Pharmacy, University of Genoa in cooperation with
the Department of "Scienze della Salute", University
"Magna Graecia" of Catanzaro, Italy
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22nd European Symposium
on Quantitative Structure-
Activity Relationship

€ ouvdlopydavwon pe v Tovpkia n EAAnvk Etapeia @apuakoynueiag Stopyavwvel to 22nd European
Symposium on Quantitative Structure-Activity Relationship (22nd EuroQSAR) ot OgocaAovikn 16-20 Zemtep-
Bplov 2018. Elvain 8evtepn opd tov to Stebvég autod cuvédplo Stopyavwvetat oty EAAGSa. To 2010 n EAAnvi-
K1 Etapeia @appakoynueiag eixe mpaypatomomoet to avtiotoyyol8th EuroQSAR cuvédplo otn Podo e e€aipe-

TIKN emLTuyio.

H 1otooeAida tov ovpmociov eiva http://euroqsar2018.org/
AxolovBein Tpw N avakoivwon Kat 1) TPOCKAT 0T TOU GUUTIOC {0V

22nd EuroQSAR

22nd European Symposium on Quantitative Struc-
ture-Activity Relationship

Translational and Health Informatics: Implica-
tions for Drug Discovery

Grand Hotel Palace

Thessaloniki, Greece - September 16-20,2018

The European Quantitative Structure-Activity Rela-
tionships (EuroQSAR) Symposia are major scientif-
ic events that have been organized in different cit-
ies of Europe since 1973. They have the fascinating
scope to promote and disseminate advances in ra-
tional approaches in drug design and discovery and
ensure a worldwide attendance of prominent scien-
tists from both academia and industry.

The 22nd EuroQSAR 2018 symposium, entitled
“Translational and Health Informatics: Implica-
tions for Drug Discovery”, will take place September
16-20, 2018 in Thessaloniki, Greece. It is a Turk-
ish-Greek co-organization and an EFMC sponsored
event.

The symposium will focus on:

e ADME Prediction and Computational Toxicology for

Safer and Efficacious Drugs,

e Big Data Analysis, Cloud Resources and Precision

Medicine,

e Binding Kinetics in Drug Discovery,
e Biotechnology Targeted Drug Discovery,

Grand Hote| Palace

Thessalonii; / Greece

J‘§

Ismail yargiy

Anna Tsawriyy

Esin AKL-yALciy

e Cheminformatics / Pharmacoinformatics in the Era
of Biological Complexity,

e Computational Biology and Quantum Enzymology,

e Computational Methods for Nanotechnology in Drug
Discovery,

e Epigenetic Drug Targets,

e Homology Modelling for Drug Discovery,

e Ligand-Based and Structure-Based Approaches to
Drug Design,

e Modelling of Natural Drugs

e Molecular Dynamic Simulations and Related
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Methods,
e Multi-Targeting Drug Design,
e New avenues in QSAR Methodology and Applications,
e Protein Target Dynamics for Drug Discovery,
e Targeting Protein-Protein Interactions,

The scientific program of the Symposium will in-
clude plenary lectures, keynote lectures, oral com-
munications, companies' workshops, poster presenta-
tions and a commercial exhibition.

The symposium will take place in Thessaloniki, a
cozy and cosmopolitan European city, which inte-

PHARMAKEFTIK], 29,11, 2017

grates the ancient Greek, Byzantine, Ottoman and
Jewish culture,art, history, and cuisine. In the cross-
road of Balkans and Middle east, it is situated at the
Aegean sea, close to beautiful beaches and Mount
Olympus, while it has easy access from most Euro-
pean cities. It is the area where Aristotle elaborat-
ed his philosophy and Alexander the Great started
the era which changed ancient world and history.

The venue will be one of the well-known 5 stars
hotels, Grand Hotel Palace, which is constructed
and furnished resembling a royal palace.

We look forward to your active participation!
Symposium Chair
Prof. Ismail Yalcin
Symposium Co-Chairs
Prof. Anna Tsantili and Prof. Esin Aki-Yalcin
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EKAHAQZXEIX | MEETINGS

21-24 MAY 2017 STOCKHOLM, SWEDEN

The 6th Pharmaceutical Sciences World Congress

http://pswc2017.fip.org/

1-3JUNE 2017 THESSALONIKI, GREECE
17th Hellenic Symposium on Medicinal Chemistry (HSMC-17)

W ISITIC T ettt
11-14 JUNE 2017 COPENHAGEN, DENMARK

1st RSC Anglo-Nordic Medicinal Chemistry Symposium

http://www.rsc.org/events/detail/23370/1st-rsc-anglo-nordic-medicinal-chemistry-symposium

25-28]JUNE 2017 DUBROVNIK, CROATIA
Joint Meeting on Medicinal Chemstry
http://www.jmmc2017.hr/

27-31 AUGUST 2017 VIENNA, AUSTRIA
EFMC-ASMC'17 - International Symposium on Advances in Synthetic and Medicinal Chemistry

http://www.ldorganisation.com/v2/produits.php?langue=english&cle menus=1238916357

31 AUGUST - 1 SEPTEMBER 2017 VIENNA, AUSTRIA
EFMC-YMCS 2017 - 4th EFMC Young Medicinal Chemist Symposium

EFMC-YMOSWEDSILE ||| | oo
5-8 SEPTEMBER 2017 BRATISLAVA, SLOVAKIA

46th EuroCongress on Drug Synthesis and Analysis
https://sites.google.com/site/cfph2017

16-18 SEPTEMBER 2017 ATHENS, GREECE

Progress in Liposomal Drug and Vaccine Delivery

http://www.liposomesociety.com/home/conference/

17-21 SEPTEMBER 2017 HERAKLION, GREECE

10th International Conference on Instrumental Methods of Analysis, Modern Trends and Applications,
IMA-2017

http://www.ima2017.gr/
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20-23 SEPTEMBER 2017 RIMIN]J, ITALY

17th International Conference on Recent Developments in Pharmaceutical Analysis (RDPA2017)

http://www.rdpa2017.com/index.html

27-28 NOVEMBER 2017 IN BERLIN, GERMANY
2nd World Congress on Clinical Trials in Diabetes (WCTD2017)

http://www.wctd2017.com/default.aspx

2-6 SEPTEMBER 2018 LJUBLJANA, SLOVENIA
XXV EFMC International Symposium on Medicinal Chemistry (EFMC-ISMC 2018)

http://www.efmc.info/infos.php?langue=english&cle_menus=1201086269&cle_
data=1453388474&cle_summary=1113380777&Il_month=09&I year=2018

16-20 SEPTEMBER 2018 THESSALONIKI, GREECE

22nd European Symposium on Quantitative Structure-Activity Relationship

http://euroqsar2018.org/

20-21 JANOYAPIOY 2018 METAPO AIEONEX XYNEAPIAKO KENTPO AOHNQN, AOGHNA

91 Ampepida + ‘ExBeon ENMIXEIPHMATIKOTHTA ko EIIIKOINQNIA YTEIAX
-20 Emiotpoviko Xuvédplo dapuakevtikis Ppovtidag

http://www.pharmamanage.gr

17-18 MAPTIOY 2018 ZAIIIIEIO METAPON, AOHNA
DYO Forum 2018

L L A
24-26 MAY, 2018 TITANIA HOTEL, ATHENS, GREEECE

EUFEPS Annual Meeting 2018

http://www.eufepsannualmeeting2018.org/

16-20 SEPTEMBER, 2018 THESSALONIKI, GREECE
22nd European Symposium on Quantitative Structure - Activity Relationship Translational and Health

Informatics: Implications for Drug Discovery

http://euroqsar2018.org/
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