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Mastiha is a natural product of the Mediterranean basin with several health benefits due to its bioactive compounds, namely
terpenes, phenolic compounds, phytosterols, arabino-galactanes proteins. It appears as a dried resinous exudate from stems
and branches of the tree Pistacia lentiscus (Pistacia lentiscus L. var latifolius Coss or Pistacia lentiscus var. Chia).

Mastiha oxidative stress inflammation mastic gum Pistacia lentiscus terpenes

| 1. Introduction

Mastiha, is a natural product of the Mediterranean basin coming as a dried resinous exudate from stems and branches of the
tree Pistacia lentiscus (Pistacia lentiscus L. var latifolius Coss or Pistacia lentiscus var. Chia). It consists of a plethora of
bioactive constituents, including phenolic compounds, phytosterols, arabino-galactanes proteins, and 30% of a natural
polymer (poly-B-myrcene) WIB! However, Mastiha is a concentrated source of terpenes, such as monoterpenes (i.e., a-
pinene, B-pinene, B-myrcene) (Figure 1) and triterpenes (i.e., mastihadienonic, isomastihadienonic) (Figure 2).
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Figure 1. Major monoterpenes of Mastiha. (a) isomers of a-pinene; (b) B-pinene; (c) B-myrcene.
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Figure 2. Major triterpenes of Mastiha. (a) Mastihadienonic acid; (b) Isomastihadienonic acid.

Apart from its culinary usages, Mastiha is known since antiquity for its therapeutic properties documented for the first time by
the ancient Greek physicians Hippocrates, Dioscorides and Galenos. Mastiha has been used by medical practitioners and
botanists have used it for more than 2500 years mainly for the treatment of stomach and intestine disorders such as

gastralgia, dyspepsia and peptic ulcer.

The European Medicines Agency has recognised Mastiha as a herbal medicinal product for the following indications, (a) mild
dyspeptic disorders, and (b) symptomatic treatment of minor inflammations of the skin and as an aid in healing of minor
wounds 4,

As there is an increasing consumer’s interest for natural products as preventing and healing factors without side effects, the
research interest upon the favourable effects and the mechanisms of action of natural products has increased as well.
Regarding Mastiha, several researchers have investigated its antibacterial (2!, antioxidant &, anti-inflammatory [, cytotoxic &,

hypolipidaemic activity 2! and the influence on liver and gut health 2911,

| 2. The Antioxidant Properties of Mastiha

Oxidative stress occurs when oxygen/nitrogen radical levels exceed levels of antioxidants, either due to increased formation
or due to deficiency or increased loss of enzyme and non-enzyme antioxidants. Reactive oxygen and nitrogen species (ROS
and RNS) can induce severe oxidative damage to macromolecules that leads to cellular dysfunction. Oxidative stress seems
to activate inflammatory pathways leading to transformation of a normal cell to tumor cell, tumor cell survival, proliferation,
chemoresistance, radioresistance, invasion, angiogenesis and stem cell survival 22 Many types of cancer are associated
with oxidative stress such as breast, lung, ovarian and leukemia. Also, high levels of ROS and reduced antioxidant defense
systems lead to insulin resistance and diabetes [13l. Additionally, oxidative stress is involved in the pathogenesis of
hypertension, whereas risk factors for atherosclerosis can increase the production of free radicals from vascular endothelial
cells and smooth muscle cells, thus increasing oxidative stress in the vessels and resulting in endothelial dysfunction.
Increased vascular production of ROS is responsible for the production of oxLDL that critically contributes to the pathogenesis
of atherosclerosis 14!, A highly complex antioxidant defense system in human body includes both endogenous and exogenous
antioxidant molecules that function interactively and synergistically to neutralise free radicals. Antioxidant enzymes catalyse
free radical quenching reactions, metal binding proteins sequester free iron and copper ions catalyze oxidative reactions, and
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dietary plant-derived antioxidants either neutralise free radicals or enhance endogenous antioxidant activity. There is
adequate evidence that bioactive compounds in plant foods may result in a reduction of oxidative stress. Crude plant
materials or extracts obtained from plants are of wide scientific interest to further include either the whole extract or the drastic
compound to complementary medicine supplements. Use of culinary herbs and medicinal plants has been a treatment
approach utilised since ever for the prevention and/or treatment of diseases in humans. Used either as foods in daily nutrition

or as components in dietary supplements, medicinal plants are valuable sources of bioactive compounds.

2.1. Preclinical Studies

The antioxidant activity of Mastiha and specifically of the crude resin obtained from the trunk of the tree Pistacia
Lentiscus was first manifested by an in vitro study of Andrikopoulos and colleagues 22!, Inhibition of the oxidative modification
of human LDL by copper sulphate was measured in different extracts from several resins and, overall, Mastiha proved to be
the most effective in protecting the LDL particle. The most active extract was that of methanol/water, a common solvent
combination applied to isolate polar constituents from natural products, such as phenolic compounds. Also, individual fractions
of the resin were investigated to determine the most bioactive as regards antioxidant activity. Mastiha oil, collofonium like
residue and the acidic fractions of NaOH and Na,CO3, were potent inhibitors of LDL oxidation, whereas the neutral fraction
and the acidic emulsion were both quite inactive. In continuation to the previous, the investigation of the molecular
mechanisms underlying the antioxidant and antiatherogenic effect of the polar extract from the resin was investigated [l The
extract from Mastiha exhibited a potent antioxidant activity restoring glutathione levels in mononuclear cells under oxLDL-
induced oxidative stress. The total extract inhibited both apoptosis and necrosis and downregulated the mRNA expression
levels of scavenger receptor CD36, thus inhibiting oxLDL accumulation in monocytes. Interestingly, the triterpenoid fraction of
the resin rather than the phenolic one demonstrated remarkable increase in intracellular glutathione. When enlightening
Mastiha’s effect in activated macrophages, crude resin solubilised in dimelthyl sulfoxide was found to inhibit the nitric oxide
(NO) production in lipopolysacharide-stimulated RAW264.7 cells by inhibiting iINOS rather than reducing the radical intensity
of NO, while it did not scavenge O2- that is known to counteract NO. On the other hand, a liquid form consisting of crude
Mastiha and coconut oil at the ratio of 3:7 scavenged the hydroxyl radical generated by the Fenton reaction in activated
macrophages 18 Similarly, weak 1,1-diphenyl-2-picryl hydrazyl radical scavenging activities were observed in the study of
Mahmoudi and colleagues, however, it showed good Fe?* chelating ability 7. It is apparent that Mastiha is mediating the
regulation of antioxidant defense via pathways other than the radical scavenging. The general antioxidant activity of Mastiha
via a non-radical scavenging mechanism has been also proposed by Triantafyllou and colleagues in 2011 28, |n stimulated
smooth muscle cells and endothelial cells Mastiha was proven to decrease the superoxide production associated with
downregulation of NADPH oxidase activity, most probably due to inhibition of protein kinase C 18 The evidence that in
Mastiha treated mononuclear cells a glutathione restoration was reported (8 and that glutathione inhibits protein kinase C by a
non-redox mechanism 19 indicates the protein kinase C pathway for the antioxidant activity of Mastiha.

In addition to the above, in normally fed experimental rabbits at different time points of ischemia and reperfusion Mastiha
significantly decreased levels of malonaldehyde measured as an index of lipid peroxidation. Although in cholesterol fed rabbits
Mastiha did not affect malonaldehyde levels, however it exhibited potent antiatheromatic and hypolipidemic activities

(201 Table 1 summarises the preclinical evidence on antioxidant and anti-inflammatory properties of Mastiha.

Table 1. Preclinical evidence of the antioxidant and anti-inflammatory effects of Mastiha.

Reference Experimental Design Biomarker Effect

Antioxidant Effects
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Reference

[6]

[s]

[20]

Experimental Design

Mononuclear cells under oxLDL-induced oxidative stress 2.7, 27 and 270
ug of the Folin Ciocalteau reactant substances in polar extract per mL of
culture medium

Copper sulphate induced LDL oxidation Methanol/water or hexane extract
from 2.5, 5.0, 10.0, 25.0 and 50.0mg Mastiha resin (normal and liquid type
collections) and fractions (neutral fraction, acidic emulsion, acidic fractions)

LPS-stimulated macrophages RAW264.7 Solid (0-100 pg/mL) and liquid
(0-0.5%) types of Mastiha in culture medium

Carrageenan-induced paw edema in rats Mastiha at 200—800 mg/kg
administered intraperitoneally 1 h before carrageenan injection

TNF-a stimulated smooth muscle cells, angiotensin Il stimulated
endothelial cells
Mastiha resin at 0.1-10 pg/mL

Experimental ischemia/reperfusion in normal-fed rabbits 46 mg/kg™‘/day of
Mastiha total extract without polymer or the neutral Mastiha fraction in the
form of sunflower oil solution orally administered with habitual diet for 6
weeks

Experimental atherosclerosis in cholesterol-fed rabbits 46 mg/kg™/day of

Mastiha total extract without polymer or the neutral Mastiha fraction in the

form of sunflower oil solution orally administered with cholesterol enriched
diet for 6 weeks

Anti-Inflammatory Effects
Pull-down experiments with Helicobacter pylori neutrophil-activating protein

and neutrophils 5 g Mastiha mixed with 0.1 mol/L NaCl, 20 mmol/L Tris—
HCI to extract arabinogalactan proteins

Experimental TNBS-colitis in rats 50-300 mg kg~Y/day Mastiha
administered orally for 3 days

TNF-a stimulated human aortic endothelial cells 25—-200 pg/mL (for Mastiha
extract) and 1-100 uM (for tirucallol)

Biomarker

Glutathione levels

CD36 expression

Thiobarbituric acids
reactant substances

O3 radical scavenging
OH radical scavenging

NO and prostaglandin
E2

Inducible NO synthase
and cyclooxygenase-2

NO
1-diphenyl-2-picryl
hydrazyl radical

scavenging

Carrageenan induced
edema

Superoxide and H202

NADPH oxidase activity

Malonaldehyde

Malonaldehyde

Neutrophils activation
TNF-a, ICAM-1, IL-6,
IL-8 in colonic tissue
Colonic damage
VCAM-1 expression

ICAM-1 expression

Effect

1
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Reference Experimental Design Biomarker Effect
Phosphorylation of NF- .
KB p65
Binding of U937 cells !

Number of infiltrating

eosinophils
122] OVA induced allergic asthma in mice 50 or 100 mg kg™ dissolved in 1% IL-5, IL-13, eotaxin, .
DMSO in saline administered intraperitoneally 4 h before challenge eotaxin2 levels in BALF

Eotaxin-induced
eosinophil chemotaxis

Expression of IL-8 and

Co-cultured human colon epithelial HT29 cells and NF-kB p65
(23] monocytes/macrophages Mastiha at 0-150 ng/mL culture medium or
respective Acidic or Neutral fraction LDH release from the

HT29 cell monolayer

TNF-a, ICAM-1, IL-6,
23] Experimental TNBS-colitis in rats 100 mg kg~Y/ day of Mastiha or IL-8 in colonic tissue
respective Acidic or Neutral fraction administered orally for 3 days

Colonic damage 1
limited. As
[24] Experimental hypertension in rats Mastiha administered at 40 mg kg™*/day CRP. IL-6 . =rosis and
per os for 2 weeks o )
— . , , tivity as it

decreases serum lipids and glucose when administered daily in doses ranging from 2 to 10 g 251281,

FOGHaiREes Simalkers 9fioreaibe stiessdnert (9GRAMANS RSears]d levels of oxLDL and serum antioxidant capacity in an
open-label and single arm postprandial study of absorption and bioavailability of Mastiha’s terpenes in healthy adults. Results

indicated the bioavailability pattern of targeted triterpenes after oral administration of Mastiha and the potential of these to
mediate antioxidant defense in vivo. The increase in triterpene concentration followed an increase in serum antioxidant

capacity and a decrease in oxLDL 27

In inflammatory bowel diseases (IBD) chronic inflammation of the intestinal mucosa induces ROS/RNS overproduction
leading to oxidative stress [28]29] ' Oxidative stress has been considered as both a putative causal and perpetuating factor
playing a crucial role in the pathogenesis, progression, and severity of IBD B9 \When patients with active IBD, both Crohn’s
disease (CD) and ulcerative colitis (UC) were randomised to a double-blind and placebo-controlled trial with Mastiha, a
decrease in serum oxLDL and oxLDL/LDL or oxLDLD/HDL was reported in patients under Mastiha supplementation (21,
Additionally, cysteine, was found significantly lower in the placebo arm versus verum arm whereas it correlated negatively with
levels of oxLDL. Since cysteine is a precursor of glutathione, the above finding is significant and coincides with the in vitro

findings that Mastiha’s antioxidant efficacy involves glutathione synthesis.

Another recent study assessed the acute effects of Mastiha on peripheral and aortic haemodynamics and changes in gene
expression of molecules involved in hypertension pathways. A total of 27 subjects (13 hypertensive patients) participated in a
randomised double-blind case controlled crossover study with 2.8 g of Mastiha or placebo. Gene expression analyses in
mononuclear cells showed that Mastiha administration in hypertensive patients decreased the expression of the pro-oxidant

NOX2 genes as well as of the proteasomal (PSMB6, PSMB7, RPN6) and chaperone HSP27. When compared with controls,
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NOX2 expression in hypertensive patients significantly decreased indicating that Mastiha exhibits regulatory effects on genes

involved in pro-oxidant pathways 22,

Until today and based on the limited data available, it seems that most possibly Mastiha exhibits its antioxidant activity

through the protein kinase C pathway rather through the radical scavenging properties of the contained phytochemicals.

Further studies are required to shed light on the mechanism underlying these effects. Table 2 summarises the clinical

evidence on antioxidant and anti-inflammatory properties of Mastiha.

Table 2. Clinical evidence of the antioxidant and anti-inflammatory effects of Mastiha.

Reference

[33]

[34]

[31]36]

Experimental Design

Pilot, active CD patients (N = 10) and healthy (N = 8), 2.2 g of
Mastiha daily, 4 weeks

Pilot, active CD patients (N = 10) and healthy (N = 8), 2.2 g of
Mastiha daily, 4 weeks

Healthy volunteers (N = 3) and H. pylori positive patients (N =
5), 1 g of Mastiha daily, 2 months

Double-blind, case-controlled, crossover study (N = 27), 2.8 g
of Mastiha (acute administration)

Open-label, single arm, postprandial study, healthy (N = 17),
10 g of Mastiha

Double-blind, placebo-controlled, parallel arm RCT, IBD
patients in remission (N = 68), 2.8 g of Mastiha daily, 6 months

Double-blind, placebo-controlled, parallel arm RCT, IBD
patients in relapse (N = 60), 2.8 g of Mastiha daily, 3 months

Biomarker
Plasma CRP, IL-6

Plasma TNF-a, MCP-1
TNF-a secretion from PBMC
MIF release

Plasma IL-6, MCP-1

Neutrophil activation

Gene expression of pro-
oxidant NOX2 genes

Plasma oxLDL
Serum antioxidant capacity

Serum IL-6, faecal
calprotectin & lactoferrin

Faecal lysozyme, Serum IL-
10 & CRP

Plasma valine, proline,
alanine, glutamine, tyrosine

oxLDL

Plasma cysteine

Faecal lysozyme

Faecal calprotectin and
lactoferrin

Serum IL-6

Serum IL-10 & CRP

Effect

1

tin
placebo

tin
placebo

1 in verum

Lin
placebo

L in verum
Tin
placebo

1 in both
arms
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Reference Experimental Design Biomarker Effect

Plasma fibrinogen 1 in verum

(1) indicates decrease, (1) indicates increase and (-) indicates no effect.
References

Il&eJnhb&Aﬂtklﬂﬂ@ﬂ@%ﬁQW%Wrﬁ% ebMasttha:a-cyciic triterpenes from resins

of Pistacia species. Part |. Pistacia lentiscus var. Chia. Biomed. Chromatogr. 2005, 19, 285-311.
As the primary cause of injury to vital cellular components such as DNA, proteins and membrane lipids, oxidative stress

Galsodiakinefoudaatde Al iffRRARRIon: KRIHRIHERSIs Tz Pl RRARAACDRHIQUo B TRAR QL ARASIE G14fBm
andiSLRRIBSIBNHSRIES Mo drdtia R AaBRIR-CENY | REI AP YRR RITGE T Spildb 1 JSRSERERIRERs RPN AfG@ntation).
Typ%é?b'f%%mmation have been classified into acute and chronic. Acute inflammation is a short process (minutes to a few
dpyshrdchas Sharppigiatics e IMRKAGLOIPIAPBR RKPIGNS RATIIEAGHBLIYE AROPAIBIIRSHEPSKHC Bh Ridiayasaular area
1 S fsonissnfiRmaiasieadiHRSUR LSYAINBPRABSI WRRPREANATSS 8N CRIA RiEYtiESyYipleoups ARIARILHRIBERSSES of
chragjai HetaPeIRBaeeRepYI6n. RAtdMereh Ngere esHernbthedapoyosimpprtagty chronic inflammation has been

associated with increased risk for chronic diseases, such as cardiovascular disease, diabetes, cancer, IBD and autoimmune
4. Eyropean Medicines Agency. 2015. Availahle online: . . .
d|sorHer£ geveral napural rgarﬂ Xrod%c?s have shown a variety of anti-inflammatory properties and the World Health

or Lt RIB OB PHIagieD, (Rl L R e e R e MR BTRR AL RIO W 200180090

As g%%ﬁe %\% 1 quGaMa?t{Jcr;QI %%]dat with established anti-inflammatory properties.

5. Sakagami, H.; Kishino, K.; Kobayashi, M.; Hashimoto, K.; lida, S.; Shimetani, A.; Nakamura, Y.; Takahashi,
3.1 PrgglinicahStadies achi. H.: et al. Selective antibacterial and apoptosis-modulating activities of mastic.

In Vivo 2009, 23, 215-223. . _ . . .
A research group |2n 2009 investigated whether Mastiha restrains the production of proinflammatory factors, like NO and

roBleglandisis EG . (P G&dorayA 4ctivRearrasctoplages, #a¢ Myherttaer AN &aipad opinile sjMiuGhlAndokayatilass Nakd
cychniadbeasgenix@iesb oftRistagialden sl us i GE2H reaptartaiidn aoict downiegdl&tion ¢he DGdriehAcontained
Mastitr essioncdiinerio actaeosito ¥ (47 lirdip R&B+#@0Foduction of pro-inflammatory NO and PGE2 by lipopolysaccharide-
R i U T 611 W oAl =2 A e A .V e 7 e I e T A e o Ja'?}iisp8%%%%32%%}2?5&.”55““a
e S R T g Dt R SN ) YA A A Y SR SR AR 28R RIS Sid-induced colitis.

J. d, Food 2011, 14, 1403-1411. . . : S
The a%ﬁnﬂammatory potentlailof Mastina was also pointed in the study of Mahmoudi and colleagues that showed significant

iBhiBitanofedémarimcas dittHanageddim asjused@dmtaads’. M.; Wyche, J.H.; Sitaras, N.M.; Pantazis, P.
Antiproliferative activity and induction of apoptosis in human colon cancer cells treated in vitro with

In 2stigERs g sriGasy e ivedigarirtaRifadertistastinavandcaiabirrgaaaietiRin@ino (4CPs) 2atagyd from

Mastiha on in vitro innate cellular immune effectors. Neutrophil activation by Helicobacter pylori neutrophil-activating protein

- Vallianou, 1.; Perouylis, N.: Pantazis, P.: Hadzopoulou-Cladaras, M. Camphene, a plant-derived .
(%P-NA was |nh|tﬁted‘lLy AGPs contazlned in Mastﬁ1 . A specific dmd‘?‘ng Ic\)4AGPs Po two mer%l)rane proteins of neutrophils

monoterpene, reduces plasma cholesterol and triglycerides in hyperlipidemic. rats independently of HMG-
was proposed as the mecha |Ism undc | l ﬁie n?}?lblt‘l:org XF neutropi’rﬂl a}g?lvau%n %ngmce Ieuﬂo ytes attachment to the

erlyin
vas%:u g“r reend o(t:rtf;;e1 |Smagtri\éi%'epc|6%§egulgr% %§ rﬁigr'aﬁgr(l) |5n:|'Eg3 ‘the vessel wall are early indicators of atherogenesis including
1éndéatsiEnauhEsSn Kyliedwgoebquedsior nvastiters| eBerFokialadothda) Skalisounis, Pedn; iMastigamd2. Both the
nevaldenation aofdCd tévitednmat GMieAIAPR ihbipatic drzyrpessaiter drahsamainisttaditeobmastEcglent tovawie1) and
Intedishiaiar atthdioa $1Q&HaI2 A 1K AV ) 04E1086I as the binding of monocytes to TNF-a stimulated human aortic endothelial
A ARG PR R P MRk ALA S Lo Ian QARG BPIRLERs & PP LRI SR
andra{tn ag?nr?getcfl]aptikl\)/{ass {ngs Igﬁwgrln%)g{gﬂehﬁal@ f?n%g%%tory potential. In addition, both agents attenuated the
phosphorylation of NF-kB p65 indicating that their anti-inflammatory effect in vitro is mediated, at least in part, by regulation of
IRFRBWSKFiorGuUpta, S.C.; Chaturvedi, M.M.; Aggarwal, B.B. Oxidative stress, inflammation, and cancer: How

are they linked? Free Radic. Biol. Med. 2010, 49, 1603-1616.

https://encyclopedia.pub/entry/13953 7/9



Mastiha | Encyclopedia.pub

18. EalinraidoCand edtemgies GivdNattiral antioxidantacompotivigs of Nilstaatans dter6id/ [AstRinarinacoteRegich is
cha?ferisxol, B9—didBay inflammation, eosinophilia, and airway hyperresponsiveness. Intraperitoneal administration of
1R ord R e dORSLR & SR Rt B Bitary AN E oI SE R P BraVERTRGy AlibrSganesisd production of
|nflﬂ?hnéartgr%lg¥tok|nezs08!3-,51§9c,i fEf‘?) and chemokines (eotaxin, eotaxin2) in the bronchoalveolar lavage fluid (BALF).

OSIS
Furthermore, Mastiha inhibited eotaxin-induced eosinophil chemotaxis in vitro without affecting the expression of eotaxin

1RcARENKRPRHIPSo K reKeHtBF 3. Aife- ORI A0GYESIE 1t tRABBRS 0ERI QB dBeBiP LG CA- S TAA @ Rvels in

BANEHEAIV QSHAHBSLESND SYRSENM RIFMBBRRSAINSLINMID dddapidation. Phytother. Res. 2003, 17,
501-507.

18 A T Y | A s M R A S0 e Rk R V™ R P e, A ARE R 20 of
Ve R IRIR Y PR LG SR8 PRSI 81T ST 8 IRAM i Sonfnetiorated the
h|strchlg%|§;gbﬁga1éa _eln,\/;l)\;%pgﬁg(bfrﬁ;ghgg@m\__)ablactlon proposed by the authors was the regulation of key inflammatory
mediators of IBD by the terpenes and phenolic compounds of Mastiha . When fractions of Mastiha were applied to the

1dbdViaBrpekitedYh: FrGiaNbMZskEle tnMaith HNabepbrsufre JuRiRH, op inl@hAMlioR - aEdiaaHd Ferii-RIABNNEREver
wittd antiRddrat arpMtesaftioum BasHE- Edmfel MedidBRatRraclcRfiisdP Y, thé, £RPmS8matory activity in
1BPRATSER BRI BIRAAS) N RAMBIRIMV L A NHYEEIRDAR cqleRRRheliaipiEag odls salivparpivarsaparide
SUMYRIRE BINCRIERSIRASIRP BRARS S as SotaaleberRaRiBfien BeTkEIA SRS HAGEE BB RIHRE SRS o NritRQyation
of Ib §nd HFgB. PS5 with crude Mastiha and reduction of LDH release. Most probably, the crude Mastiha rather than its
individual fractions exert an anti-inflammatory activity via NF-kB regulation (231 |n hypertensive rats acute Mastiha
LG BRI Re B SR S ER R BAANAS S GLARANY AR IaE REES rERDRAT S BiGMEL 700
Wee%<8’a%§1ﬁ1r%§t:rla?f%%' period. Additionally, daily administration of Mastiha in hypertensive rats for a total of two weeks
2@tennatesh diumésheriiakio oraPeriteer asfc ks, a8 riaE fanstating Rrdsmetatisn®. ; aekl afpeneisad. ; d9aiabakdkistiiess and
thicBiedts aundise terstid anpeaitidjak HhalPisseasibhigraisonbyl Thedutesstiagribfitedttbiae iafflroisrial treddeaeestsretiv ezhin
servableitsiarftisposseay eaidtvescheadigianithimypsiipidetivity at tilasting ghible stesehfedbf dishéasdeHytompdisines. Its
admipBeai®) prrpcd@28]ecrease in CRP and IL-6 levels and there was a positive correlation between CRP serum levels
and the cross-sectional area, which is indicative of vascular ra/pertrophy. Althou?\n CRP and IL-6 levels were not altered when
21. Loizou, S.; Paraschos, S.; Mitakou, S.; Chrousos, G.P.; Lekakis, I.: Moutsatsou, P. Mastic gum extract an
comparing the time points pefore and after Mastiha_administration, the treated animals experienced lower levels of CRP and
isolated phytosterol tirucallol exhibit anti-inflammatory activity in human aortic endothelial cells. Exp. Biol.
IL-6 than the untreated at the end of the experiment. Nevertheless,”"CRP and IL-6 share common pathways via NF-kB

Med. 2009, 234, 553-561. ) ] o )
modulation and thus, the observed decrease in serum levels of IL-6 after Mastiha administration was expected 24!,

22. Qia(_), J; Li, A.; :]in, X.; Wang, J. Mastic alleviates allergic inflammation in asthmatic model mice by
3.2 AR FIERnt of eosinophils. Am. J. Respir. Cell Mol. Biol. 2011, 45, 95-100.

WBaRaledisid fim Givxarisldiesadiothe ArG-inflgmperapyuiper ks Agvegiiianise BnitagadROE Kalediskapboiisagues
invegtiiaCHithe retistie htabestisaisungieTientiien coliteatmplibasoimoriie effedioss. fiettrorBilRathatignideutesed in
patidm2 Pesilies fhr Melihobacidr2010Pi deily @dhigg8red with 1g of Mastiha for 2 months.

2% 203N iy L' BM IRk hrs AN SIAURRBURR Far ads80Y &iBly DASKAIORAHIRALY S RRRH S Rifristration for
4 w%&%rgi"f’zdgig%é%br}n( ‘éaéhir%%‘%r c[\cl)[jrsKeogrrlEOp'TIzlajssmaSin éﬁ%ré%?y rl?far 'e'\r/:lsaﬂi%%uerr?ddcﬁcfﬁeea}ﬁﬁesrvre%rﬁicpnI(sef\;{ e@ |ar‘1ntgse was
rep B e o B S AR RN B S YA R R IR dtoRionS i BEAGOREL ARt OPrasma
IL-&%%:T%% significantly decreased and total antioxidant potential significantly increased. In peripheral blood mononuclear

21K afthlispRiedhgelsedse Badligiadesreid®anstds BerdwadmiauaionNnhiklarntacds; iRy mtiaster. fEotstain
of rand@aroigfalis) Sndahdrilataintd s @oBfesitsasf@hige hHESHE gum on cholesterol and glucose levels of

healthy volunteers: A prospective, randomized, placebo-controlled, pilot study (Chios-Mastiha). Eur. J. Prev.
Based elidhio @iy spadyy Fapaedayand colleagues investigated the effect of Mastiha on patients with active IBD in the context
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