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ABSTRACT

In this review antiinflammatuar, antipyretic, antimalarial, antimicrobial,

antiviral, antiphytoviral,

antiulserogenic,

smooth muscle contractility,

hypoglisemic, immunologic, neurotoxic, cytotoxic and vasodilatator activities of

Centaurea L. has been discussed.
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CENTAUREA L. TURLERININ BiYOLOJIK AKTIiVITESI
(Derleme)

OZET

Bu derlemede Centaurea

L. bitkisinin

antienflamatuvar, antipiretik,

antimalaryal, antimikrobiyal, antiviral, antifitoviral, antiiilserojenik, diiz kaslar
tizerine etki, hipoglisemik etki, immunolojik etki, norotoksik etki, sitotoksik etki
ve vazodilatator etkisi hakkinda bilgiler verilmistir.

Anahtar Kelimeler: Centaurea L., Biyolojik aktivite

1. GIiRiS

Tibbi bitkilerden biri olan Centaurea L. Asteraceae
familyasina ait bir cinstir ve Tirkiye’de 168 tiirii vardur.
Bitki, peygamber cigegi, zerdali dikeni, ¢oban kaldiran,
Timur dikeni gibi Tiirkge isimlerle bilinmektedir(1,2).
Bati ve Giineybatt Anadolu’da yaygin olan C.cyanus
tiriniin  kurutulmus ¢icekleri halk arasinda % 5’lik
inflizyonlar1 halinde ishal kesici, kuvvet verici, istah agici
ve gOglis yumusatict olarak kullanilmaktadir. Dogu
Anadolu’da yetisen C.behen Ak behmen ve Zerdali
dikeni olarak bilinmekte ve ¢icekleri midevi ve adet
getirici olarak kullanilmaktadir. Kuzeybati Anadolu’da
yetisen ve ¢oban kaldiran, Timur dikeni olarak bilinen
C.calcitrapa’mn % 2-6’lik inflizyonlar1 dahilen ates
diigtirici olarak, ¢ayir peygamberi ismiyle bilinen ve
Kuzeydogu Anadolu’da yaygin olarak yetisen Cjacea
ates distiriicli, adet getirici, kabiz yapict ve istah agici
olarak kullanilmaktadir(2).

Egirdir (Isparta) yoresinde geleneksel halk ilact olarak
kullanilan bitkilerin saptanmasina yonelik yapilan bir
arastirmada, C.iberica’ nin mide agrilarina ve bocek ve
yilan sokmalarina karsi kullanildigt saptanmistir(3).

Centaurea tiirleri halk tababetinde tek basina veya diger
bitkilerle birlikte antidiyabetik, antidiyareik,
antiromatizmal, antienflamatuvar, kolagog, koleretik,
dijestif, stomasik, diiiretik, adet soktiiriicii, astrenjan,
hipotansif, antipiretik, sitotoksik, antibakteriyel amagla
kullanilmaktadir(4-8).

Cin geleneksel tababetinde C.uniflora ates tedavisinde
ve zehirlenmelere karsi kullanilmaktadir. Ayrica bitkinin

1. INTRODUCTION

Centaurea is a medical herb from L. Asteraceae family,
and 168 species of it are available in Turkey. This herb is
known with its Turkish names such as “peygamber
cicegi”, “zerdali dikeni”, “coban kaldiran” and “Timur
dikeni”(1,2). Dried flowers of C.cyanus, which are mostly
available on western and southwestern Anatolia, are used
(5% infusion) to relieve diarrhea, gain energy, increase
appetite, and to relieve chest tightness. C. behen which
grows up on eastern Anatolia is known as Ak behmen and
“zerdali dikeni”, and used for stomachic problems and
starting menstruation. C. calcitrapa (known regional
names are “coban kaldiran” and “timur dikeni”) which
grows up on northwestern Anatolia is used (%2-6
infusion) as a fever reducer. Another specie, C. jacea, is
known as “cayir peygamberi”, and used to reduce fever, to
start menstruation, to relieve constipation and increase
appetite (2).

A research about traditionally used herbs as a kind of
medicine by public revealed that C. iberica has been used
for abdominal pains and to heal insect and snake bites(3).

Centaurea species are known for their antidiabetic,
antidiarrhetic, antirheumatic, anti-inflammatory, colagog,
choleretic, digestive, stomachic, diuretic, menstrual,
astringent, hypotensive, antipyretic, sitotoxic, antibacterial
effects by public medicals, and are used single or mixed
(4-8).

Chinese traditional medics have used C. uniflora for
fever and intoxication treatments. C. uniflora extract with
ethyl acetate inhibits membrane lipid peroxidation, and
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etilasetatlt ekstresi membran lipid peroksidasyonunu
inhibe ettigi ve antiaterosklerotik etkilerinin oldugu da
bilinmektedir(9).

C.chilensis bitkisinin sulu ekstresi halk arasinda
antipiretik ve antiromatizmal olarak kullanilmaktadir(10-
12).

Ispanya’da  C.aspera, C.seridis var. maritima,
C.melitensis gibi pek ¢ok Centaurea tirii inflizyon
halinde  halk  arasinda  hipoglisemiyan  olarak
kullanilmaktadir(13).

C.melitensis ac1 lezzetinden dolay1 halk arasinda dijestif
ve tonik olarak  kullanilmaktadir. Ditiretik  ve
hipoglisemiyan etkileri de bulunmaktadir(14).

Ispanya'nin Barros bolgesinde C.ornata halk arasinda
depiiratif,  kolagog  ve  antiromatizmal  amagla
kullanilmaktadir.  Bitkinin  toprak  istii  kisimlart
Portekiz’de hipoglisemiyan , toprak alti kisimlarindan
hazirlanan  ekstreler  ise  antispazmotik  amagcla
kullanilmaktadir(15,16).

C.pallescens Misir’da, aci lezzetinden dolay1 stomasik,
dijestif ve diiiretik olarak kullanilmaktadir(17). Misir halk
tababetinde yer alan diger bir Centaurea tiirii olan
C.sinaica sitostatik, diliretik, antipiretik, antimalaryal,
astrenjan, fitotoksik, antineoplastik, allerjenik, stomasik,
tonik ve emanogog olarak bilinmektedir(18).

Bu derlemede Centaurea tiirlerinin biyolojik aktiviteleri
ve bu konuda yapilan c¢aligmalar gruplandirilarak
sunulmustur. Bu  ¢aligmalar  yurdumuzda yetisen
Centaurea tiirleri ile yapilan bu tip ¢alismalara yardimci
olmast amaciyla derlenmistir.

A. Antienflamatuvar etki

Negrete ve arkadaslari tarafindan halk arasinda gut ve
romatizma tedavisinde kullanilan C.chilensis bitkisinin
toprak Ustli  kisimlarindan  biyolojik  aktivite ile
yonlendirilen fraksiyonlama teknigi ile iki yeni elemanolid
esteri, 11,13-dehidrometilensinin-2-metilpropanoat ve
11,13-dehidrometilensinin-2-metil-2-propenoat izole
edilmis ve izole edilen bilesiklerin karigiminin
antienflamatuvar etkisi karagen nedenli ayak Odemi
testinde incelenmistir(10). Deney hayvanlarma halk
arasinda kullanilan %20’lik infiizyon oral yoldan 4ml/kg
dozda verildiginde zayif ama anlamli antienflamatuvar
etki gozlenmektedir. Metanollii ekstrenin propilen glikol
¢ozeltisinin 400 mg/kg dozda %29, 600 mg/kg dozda
%49 inhibisyon sagladigi belirtilmektedir. Kloroformlu
ekstre en yiiksek etkiye sahip olup 200 mg/kg dozda %35,
600 mg/kg ise %65’e varan inhibisyon saglamaktadir.
Kloroformlu ekstrenin BAYF (Biyolojik Aktivite ile
Yonlendirilen Fraksiyonlama) ile fraksiyonlanmasi sonucu
elde edilen aktif fraksiyon, 12 mg/kg dozda %14, 33
mg/kg dozda %60, 64 mg/kg dozda ise %67’lik bir
inhibisyon saglamaktadir. Deneyde referans olarak
kullanilan naproksen sodyum (4.3 mg/kg) %58 inhibisyon
saglamaktadir. Alman sonuglar C.chilensis’ten elde edilen
test maddelerinin, naproksenden daha az etkili olsalar da,
en az diger sentetik antienflamatuvar bilesikler kadar etkili
olduklarmmi  gostermektedir. Elemanolit yapisindaki
seskiterpen  laktonlarn  antienflamatuvar  etkileri

shows anti- atherosclerotic effects(9).

C.chilensis extract with water has been used as
antipyretic and antirheumatic medicine (10-12).

Infusion of many Centaurea species, such as C. aspera,
C. seridis var. maritima and C. melitensis, are used for
hypoglycemia in Spain (13).

C. melitensis has been used as a digestive tonic by
public because of its bitter taste. Also, it has diuretic and
hypoglycemic effects (14).

C. ornato has been chosen on Baros region of Spain for
its depurative, kolagog and antirheumatic effects. Aerial
parts of the plant are used to treat hypoglycemia, and the
parts under the soil are used for their antispasmodic
properties (15,16).

C. pallscens has been used as a stomachic, digestive,
diuretic agent in Egypt because of its bitter taste (17). C.
sinaica, another herb from Centaurea family, is known
with its cytostatic, diuretic, antipyretic, antimalarial,
astringent, fitotoxic, antineoplastic, allergenic, stomachic,
tonic and emmenagogual properties (18).

This is a compilation of the research and studies about
biologic activities of Centaurea species. The information
is presented in groups. The reason for this study is to help
people who plan to conduct further research on the same
subject in Turkey.

A. Inflammatory activity

Two new elemanolide esters, the 2-methylpropanoate
and 2-methyl-2-propenoate of 11,13-dehydromelitensin,
were isolated in the course of a bioassay-guided
fractionation from the aerial parts of Centaurea chilensis,
used traditionally to treat 'gout and rheumatism'. The
mixture of both substances exhibits anti-inflammatory
activity in the carrageenan-induced paw oedema assay
(10). A %20 percent infusion administered orally at
4ml/kg presented a mild, but significant inflammatory
activity on laboratory animals. Methanol extract with
propylene-glycol solvent at 400mgkg gave 29%
inhibition, and at 600mg/kg 49% inhibition. Active
fraction obtained from bioassay-guided fractionation of the
extract with chloroform gave 14% inhibition at 12 mg/kg,
60% at 33 mg/kg, and 67% at 64 mg/kg. Naproxen-
sodium, used as reference, gave 58% inhibition at 4.3
mg/kg. According to these results, test materials obtained
from C. chilensis are as effective as at least other synthetic
inflammatory compounds, even though they are less
effective than naproxen. Anti-inflammatory effects of
sesquiterpene lactones are due to presence d-methylene-y-
lactone in their structure. The presence of orally effective
anti-inflammatory sesquiterpene lactones explains the
traditional use of these plants to cure inflammatory
diseases (10).

Garbacki conducted different pharmacological
experiments (inhibition of carrageenan, zymosan and
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yapilarinda yer alan o-metilen-y-lakton yapisindan ileri
gelmektedir. C.chilensis toprak istii kisimlarinimn oral yolla
etkili antienflamatuvar seskiterpen laktonlar icermesi bu
bitkilerin halk arasinda enflamatuvar hastaliklarin
tedavisinde kullanimlarini dogrulamaktadir(10).

Garbacki ve arkadaglari C.cyanus ¢igeklerinin halk
arasindaki kullanimindan yola ¢ikarak bu ¢i¢eklerden elde
ettikleri polisakkarit ekstresinin antienflamatuvar etkilerini
karagenin, zimosan ve kroton yagi nedenli enflamasyon
modelleri kullanarak incelemislerdir. C.cyanus
ciceklerinden hazirlanan ve 6n deneylerde kullanilan suda
¢oziinen etanolde ¢oOziinmeyen ve hem suda hem de
etanolde ¢oziinen fraksiyonlarin her ikisinin de karagenin
O6deminde etkili oldugu ancak suda ¢Oziinen etanolde
¢oziinmeyen fraksiyonun etkisi daha diisiik dozlarda
ortaya ¢iktigi saptanmistir. Suda ¢Oziinen etanolde
¢oziinmeyen fraksiyonun kimyasal bilesimi iizerinde
yapilan caligmalarda bunun % 79 uronik asitler ( % 78
galakturonik asit) ve % 21’ini ramnoz, arabinoz, ksiloz,
glukoz ve galaktozdan ibaret oldugu tespit edilmistir.
Zimosan ve karagenin ddemlerinde siganlara i.p. olarak
uygulanan suda ¢Oziinen etanolde ¢dziinmeyen
fraksiyonun maksimum etkisi zimosan O&deminde 80
mg/kg dozda % 45°lik inhibisyon ve karagenin 6deminde
60 mg/kg dozda % 69’luk bir inhibisyon seklinde
kaydedilmistir. Kroton yagi 6deminde suda ¢oziinen
etanolde c¢oziinmeyen fraksiyonun topikal uygulamasi
sonucu % 52’lik maksimum etki kulak basina 800 pg’lik
dozda kaydedilmistir(19).

Etkinin i.p. ve topik uygulama sonucu ortaya ¢ikmasi
bunun ger¢ek bir antienflamatuvar etki oldugunu
kanitlamaktadir. Referans madde olarak indometazin ve
Asetil  Salisilik  Asit (ASA) kullanilarak  yapilan
karsilagtirmali ¢alisma sonuglari, biitiin fraksiyonlarin
inhibitor etkileri, indometazin’in etkili dozundan daha
yiiksek dozda ortaya ¢iktigini ve ASA’dan daha giiclii bir
etkiye sahip oldugunu ortaya koymaktadir(19).

Bir grup arastirici tarafindan yapilan bir ¢alisma ile,
sentaureidin’in antienflamatuvar etkisinin, lipoksijenaz ve
siklooksijenaz aktivitelerinin inhibisyonu sonucu meydana
gelebilecegine isaret edilmektedir(8).

B. Antipiretik etki

1992 yilinda Akbar ve arkadaslari, C.solstitialis’ in
kurutulup toz edilmis toprak istii kisitmlarinin metanollii
ekstresinin ve buradan izole ettikleri repin, solstitialin A,
janerin ve sinaropikrin’in normal sicanlar {izerinde
belirgin  hipotermik  etkilerinin ~ oldugunu tespit
etmisler(20).

1995 yilinda ayni arastirmacilar C.solstitialis’ten izole
ettikleri repin’in hipotemik aktivitesini, siganlarda cesitli
farmakolojik ajanlar kullanarak teyit etmisler ve
termoregiilator  etkileri ve etki mekanizmalarini
aciklamaya caligmiglardir. Repin siganlarda i.p. uygulama
ile doza bagimli ve olduk¢a kuvvetli bir hipotermiye
neden olmaktadir. 10 mg/kg dozda repin uygulamasi ile
meydana gelen hipotermi, enjeksiyondan 3 saat sonra
maksimuma ulagmakta ve normal 1stya doniis 8 saatten
daha uzun bir siirede olmaktadir. Atropin siilfat (10
mg/kg, i.p.) ve atropin metilbromiir (20 mg/kg, i.p.) gibi
antimuskarinik ajanlar, metergolin (non-selektif serotonin

croton oil-induced ooedemas, inhibition of plasma
haemolytic activity, induction of anaphylatoxin activity) to
see the anti-inflammatory properties of polysaccharides
extracted from C. cyanus flower heads. Moreover, these
polysaccharides were found to be mainly composed of
galacturonic acid, arabinose, glucose, rhamnose and
galactose. Fractions, soluble in water, but not in ethanol
and fractions, water and ethanol soluble are both effective
on carrageen-induced ooedema; however, the effects of the
fraction, which is not soluble in ethanol, are seen at lesser
doses. This fraction was found to be composed of 79%
uronic acids, and 21% arabinose, glucose, rhamnose and
galactose. Non-Ethanol soluble fraction showed 45%
inhibition on zymosan-induced ooedema at 80 mg/kg, 69%
inhibition on carrageen-induced ooedema at 60 mg/kg. A
52% inhibition was seen on croton oil-induced ooedemas
at 800 pg/ear topical administration of non-ethanol soluble
fraction (19).

Activities seen after ip and topical administrations are
the evidence of real anti-inflammatory effect. When the
test results compared to reference values obtained from
Acetyl salysilic acid (ASA) and indomethacin, inhibitory
effects of all fractions were stronger than ASA, yet effects
were seen at higher doses than indomethacin (19).

A study claimed that the anti-inflammatory effect of
centaureidin is the result of inhibition activities related to
lypoxy- genases and Cyclooxygenase (8).

B. Antipyretic activity

Akbar et al, determined that the extracts, prepared from
the air-dried ground aerial parts of C. solstitialis with
methanol, and repin, sostitialin A, janerin, cynaropicrin
isolated from those extracts produced a highly significant
hypothermia in native rats (20).

The same researchers confirmed the hypothermic effects
of repin on rats by using pharmacologic agents, and
investigated the thermoregulatory effects and active
mechanisms. Repin, on intraperitoneal (i.p.) injection,
produces a dose-dependent and highly significant
hypothermia in naive rats. The hypothermia after repin
administration at 10mg/kg is at peak after 3 hours and
returns to normal temperature after more than 8 hours.
None of the 30-minute pretreatments of methergoline
(nonselective serotonin receptor antagonist, 0,5 mg/kg),
ketanserin (selective 5-HT, receptor antagonist, 0,2
mg/kg), diphenhydramine (H; receptor antagonist 10
mg/kg), apomorphine (dopamine receptor antagonist, 0,5
mg/kg), propranolol (nonselective [-adreno-receptor

151
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reseptdr antagonisti, 0.5 mg/kg), keransetin (selektif 5-
HT, reseptdr antagonisti, 0.2 mg/kg ), H; reseptor
antagonisti olan difenhidramin (10 mg/kg), apomorfin
(dopamin reseptor antagonisti, 0.5mg/kg) ve non-selektif
[-adrenoreseptodr antagonisti ve 5-HT) reseptdr antagonisti
olan propanolol (10 mg/kg) ile repin enjeksiyonundan 30
dakika 6nce O6n muamele edilmis siganlarda repinin
hipotermik etkisi dogrudan antagonize edilememistir.
Buna karsilik, repin enjeksiyonundan 2-4 saat sonra,
hipotermi  atropin siilfat (20 mg/kg), metergolin,
ketanserin, difenhidramin ve apomorfin ile kismi ama
anlamli bir sekilde geri doner. Alinan sonuglar geg
baslayan bu etkilerin, sekonder fizyolojik mekanizmalara
bagli olabilecegine isaret etmektedir. Diger taraftan 20
mg/kg, i.p propanolol uygulamasinin, repin’in erken ve
gee baslayan hipotermik etkilerini anlamli bir sekilde
arttirdigi  belirtilmektedir. Caligma sonuglari kolinerjik,
serotonerjik, histaminerjik ve dopaminerjik reseptorlerin,
repinin hipotermik etkileri iizerinde rol oynamadigini
gostermektedir(20).

C. Antimalaryal etki

Israil’de 1999 yilinda, C.eryngoides ve C.pallescen’ in
de aralarinda bulundugu 66 Negev ¢6l bitkisinin sulu
ekstrelerinin antimalaryal etkileri Plasmodium falciparum’
a karst incelenmistir. Alinan sonuglar, C.eryngoides’ in
%96’ dan daha yiiksek bir inhibitor aktiviteye sahip
oldugunu gostermektedir(21).

D. Antimikrobiyal etki
Barrero ve arkadaglari, 6 Centaurea tiriinden elde
ettikleri snisin ve salonitenolit ile farkli kaynaklardan elde

ettikleri kostunolit, dehidrokostuslakton, liknofolit ve
eremantolit gibi farkli yapilara sahip seskiterpen
laktonlarin ~ antifungal  etkilerini ~ Cunninghamella

echinulata’ya kars1 incelemislerdir. Farkli yapiya ragmen
benzer polariteye sahip kostunolit ve dehidrokostuslakton
C.echinulata’ya kars1 dikkate deger bir antifungal etki
gostermektedir.  Sonuglar,  seskiterpen  laktonlarin
antifungal etkileri ile polariteleri arasinda ters oranti
hipotezini dogrulamaktadir(22).

Negrette ve arkadagslart C.chilensis lizerinde yaptiklari
bir calismada, bitkinin toprak istii kisimlarindan izole
ettikleri iki seskiterpen lakton bilesiginin (dehidrokostus

ve 8o-hidroksi-dehidrokostus lakton), antimikrobiyal
etkilerini agar difiizyon yontemi ile incelemistir.
Staphylococcus — aureus, Staphylococcus — epidermidis,

Micrococcus luteus, Bacillus subtilis, Escherichia coli,
Pseudomonas  aeruginosa, Candida  albicans ve
Aspergillus niger suslarinin kullanildigi deneyde alinan
sonuglar bu bilesiklerin Gram(+) bakterilere karst etkili
olduklarini géstermektedir(9).

Ayni aragtirmacilar, C.floccosa bitkisinin toprak {stii
kisimlarinin kloroformlu ekstresi, etil asetatli ekstresinin
I-B, II-B ve III-B fraksiyonlar1 ve bu ekstrelerden izole
ettikleri hispidulin, eriyodiktiyol, taksifolin, kemferol,
kersetin ve krizoeriol gibi flavonoitlerin antimikrobiyal
aktivitelerini incelemislerdir. Test maddelerinin
antimikrobiyal etkileri agar difuzyon yontemi kullanilarak
S.aureus, S.epidermidis, M. flavus, B.subtilis, E.coli,

antagonist), and antimuscarinic agents such as atropine
sulfate (10 mg/kg, ip) and atropine methylbromide (20
mg/kg, ip) directly antagonized repin's hypothermic effect.
However, partial but significant reversals of hypothermia
by  atropine sulfate, = methergoline,  ketanserin,
diphenhydramine and apomorphine were observed 2-4 h
after the repin injection. These late-onset effects are
probably due to secondary physiological mechanisms. On
the other hand, propranolol, at 20 mg/kg i.p., clearly
accentuated both the early-onset (30-90 min) and late-
onset (2-4 h) hypothermic effects of repin. Study results
demonstrated that cholinergic, serotonergic, histaminergic,
dopaminergic receptors have no activity on hypothermic
effects of repin (20).

C. Antimalarial activity

Antimalarial effects of Aqueous extracts of 66 desert
plants of the Negev including C. eryngoides and C.
pallescen  against  Plasmodium  falciparum  were
investigated in 1999 in Israel. Screening for cytotoxic and
antimalarial activities in and Bedouin market plant
products. C. eryngioides demonstrated a strong growth
inhibition (above 96%) (21).

D. Antimicrobial activity

Barrero et al, investigated antifungal effects of cynidin
and cyclo-tenolide from 6 Centaurea species, and
sesquiterpen lactones such as costunolide, dehydrocostus
lactone, licnopholide, eremantolide with different
structures from different kinds of sources against
Cunninghemalla echinulata. Though costunolide and
dehydrocostus lactones have different structures, they have
similar polarities, and both demonstrate a significant
antifungal effect against C. echinulata. These results
confirm the hypotheses about the reverse relation between
antifungal effects of sesquiterpen lactones and their
polarities (22).

Negrete et al, used the agar difusion method to
investigate the antimicrobial activity of two sesquiterpene
lactones (dehydro-costus and 8a-hydroxy-hydro costus
lactones) from aerial parts of C. chilensis. The results of
experiments with staphylococcus aureus, Staphylococcus
epidermidis, Micrococcus luteus, Bacillus subtilis,
Esherichia coli, Pseudomonas aeruginosa, Candida
albicans and Aspergillus niger demonstrated that these
compounds are effective against gram (+) bacteria (9).

Chloroform extract of aerial parts of C. floccosa plant, 1-
B, II-B and III-B fractions of ethyl acetate extract of the
same plant, and flavinoids such as hispidulin, eriodictiol,
taxifolin, kaempherol, quercetin, crisoeriol, which were
isolated from these extracts, were tested for their
antimicrobial activities. These substances were tested with
agar diffusion method against S. aureus, S. epidermidis,
M. flavus, B. subtilis, E. coli, P. aeruginosa, C. albicans
and A. niger. Taxifolin and ethyl acetate extract except I1I-
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P.aeruginosa, C.albicans ve A.niger suslarma Xkarsi
incelenmigtir. Alman sonuglar taksifolin ve etil asetatli
ekstrenin III-B fraksiyonu disindaki diger maddelerin
Gram  (+)  bakterilere kars1i  etkili  oldugunu
gostermektedir(23).

Giirkan ve arkadaglari tarafindan yapilan ¢alismada ise,
C.hermanii bitkisinin petrol eteri, kloroform ve etanollii
ekstrelerinin antibakteriyel etkisi referans madde olarak
ceftazidim, antifungal etkileri ise mikonazol kullamlarak
incelenmistir. Ekstrelerin antifungal etkileri Candida
albicans, C.tropicalis, C.pseudotropicalis, C.glabrata,
C.krusei, C.guillermondii  ve antibakteriyel etkileri
Staphylococcus  epidermis, S.aureus 29213, S.aureus
25923, S.pyogenes, L.monocytogenes, C.diphteriae’ye
karsi incelenmistir. Bu calismada bakteriler agisindan
C.hermanii’nin petrol eteri ekstresinin S.aureus 25923°¢
karsi, kloroformlu ekstresinin S.aureus 29213 ve 25923’¢
kars1  aktivite gosterdigi, kloroformlu ekstresinin
C.albicans ve C.glabrata’da oldukea yiiksek bir aktiviteye
sahip oldugu ve petrol eteri ekstresinin C.glabrata’ya
kars1 hafif bir inhibisyon gosterdigi goriillmiistiir(24).

Siir-Altiner ve arkadaslar1 C.hermannii bitkisinin toprak
alt1 ve toprak istli kisimlarindan hazirlanan petrol eteri,
kloroform ve etanol ekstrelerinin antibakteriyel ve
antifungal  etkilerini  disk  difizyon  yOntemiyle
incelemistir. Bitkinin kloroform ekstresinin incelenen 6
mayadan Candida albicans ve C.glabrata lizerinde dikkat
cekici etkileri saptanmustir(25).

Barrero ve arkadaglar1 Centaurea tiirlerinin  halk
arasindaki  kullanimlarindan  yola c¢ikarak  Giiney
Ispanya’da yetisen C.malacitana, C.melitensis, C.aspera
subsp. aspera, C.aspera subsp. scorpiurifolia, C.aspera
subsp. stenophylla  tiirlerinden izole ettikleri snisin,
onopordopikrin, tulipalin B,  monoasetil  snisin,
salonitenolit, stenofillolit ve elemanolit yapisindaki 3
seskiterpen laktonu antimikrobiyal etkileri yoniinden
incelemislerdir'®. Ketokonazol ve gentamisin’in referans
olarak kullanildigi ve 9 ayri mikroogranizmaya karsi
yapilan deneylerde alman sonuglar, snisin disindaki
bilesiklerin belirgin bir antimikrobiyal etkiye sahip
olmadiklarin1 géstermektedir(26).

Vajs ve arkadaslart 1999 yilinda, C.nicolai iizerinde
yaptiklart  bir arastirmada, bitkinin toprak  istii
kisimlarindan izole etikleri salograviolid A, 9-O-asetil
salograviolid A ve 3-O-deasetil-9-O-asetil salograviolid
A’nin  antifungal etkilerini incelemistir. Laktonlarin
antifungal aktivitesi modifiye edilmis agar difiizyon testi
kullanilarak Aspergillus niger, A.ochraceus, Penicillium
ochrochloron, Cladosporium cladasporides, Fusarium
tricinctum, Trichoderma viride ve Phomopsis helianthi’ ye
kars1 incelenmistir. Her {i¢ bilesik de T.viride digindaki
biitlin funguslara karsi etki gostermektedir. En yiiksek
etkiyi ~ 9-O-asetil  salograviolid A’nmm  gosterdigi
bulunmustur(27).

C.sonchifolia toprak iistii kisimlarindan izole edilen
onopordopikrin’in antibakteriyel etkisi disk difiizyon
yontemi ile incelenmistir. Bu aragtirma sonuglari,
onpordopikrin’in Staphylococcus aureus’ a karsi etkili
oldugunu gostermektedir(28).

Oksiiz ve arkadaslan, C.virgata, C.kilea, C.inermis

B fraction were effective against Gram (+) bacteries (23).

Gurkan et al, investigated antibacterial and antifungal
effects of C. hermanii plant, extracted with petroleum
ether, chloroform and ethanol. Ceftazidim was used as
reference for antibacterial effects and micanozale for
antifungal effects. Antifungal test was conducted against
Candida albicans, C. tropicalis, C. pseudotropicalis, C.
glabrata, C. krusei, C. guillermondii, and antibacterial test
was conducted against Staphylococcus epidermidis, S.
aureus 29213, S. aureus 25923, S. pyogenes, L.
monocytogenes, and C. diphteriae. Petroleum ether extract
showed activity against S. aureus 25923, and chloroform
extract showed activity against S. aureus against 29213
and 25923. A chloroform extract activity level was
significantly high against C. albicans and C. glabrata.
Petroleum extract demonstrated a mild inhibition against
C. glabrata (24).

Sur-Altiner et al, used disc diffusion to investigate
antibacterial and antifungal effects of petroleum ether,
chloroform and ethanol extracts from C. hermannii.
Chloroform extract showed significant effects against 2 of
6 yeast models, Candida albicans and C. glabrata (25).

Barrero et al, were inspired from public use of
Centaurea to conduct a research. They tested antimicrobial
effects of cnicin, onopordopicrin, tulipalin B, monoacetyl
cnicin, cyclotenolide, stenofillolide and elemanolide
structured 3 sesquiterpene lactones, which were isolated
from southern Spanish species, C. malacitana, C.
melitensis, C. aspera subsp. aspera, C. aspera subsp.
scorpiurifolia, C. aspera subsp. stenophylla. Ketoconazol
and gentamycin referenced experiments against 9 different
microorganisms demonstrated no significant antimicrobial
activity except cnicin(26).

Vajs et al, conducted a study on C. nicolai in 1999.
Salograviolide A, 9-O-acetyl salograviolide A, 3-O-
deacetyl-9-O-acetylsalograviolide A were isolated fromthe
aerial parts of the plant Centaurea nicolai. Antifungal tests
(modified agar diffusion) performed on these lactones
against Aspergillus niger, A. ochraceus, Penicillium
ochrochloron, Cladosporium cladosporoides, Fusarium
tricinctum, Trichoderma viride and Phomopsis helianthi.
All revealed inhibitory activity against all fungus,
Trichoderma viride. Neither of them was active against
Trichoderma viride (27).

The antibacterial effects of Onopordopicrin, isolated
from the aerial parts of the plant C. sonchifolia, were
investigated with disc diffusion method. These tests
demonstrated that onopordopicrin is effective against
Staphylococcus (28).

Oksuz et al, checked the antibacterial effects of
flavonoids which were identified from Centaurea species
C. virgata, C. kilea and C. inermis. Dis diffusion method
was used to investigate antibacterial effects of 6-
methoxyapigen, apigenin, 6-methoxyluteolyn-4’, 7-
dimethylether,  6-methoxyluteolyn-3’-methylether, 6-
methoxyluteolyn-3°, 4°,7-trimethylether and C-glycosyl
against Bacillus subtilis, Klebsiella pneumoniae, Proteus
vulgaris, Pseudomonas aeruginosa, Escherichia. Neither
of them was effective against Staphylococcus aureus and
S. epidermidis. Apigenin showed high levels of activity at
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tirlerinden  izole ettikleri flavonoitlerin antibakteriyel
etkilerini incelemistir. 6-Metoksiapigenin, apigenin, 6-
metoksiluteolin - 4°, 7-dimetileter, 6-metoksiluteolin-3’-
metileter, 6-metoksiluteolin-3’, 4°, 7-trimetileter’in
antibakteriyel etkileri, disk difuzyon ydntemi kullanilarak,
Bacillus subtilis, Klebsiella pneumoniae, Proteus vulgaris,
Pseudomonas aeruginosa, Escherichia coli’ ye Kkarsi
incelenmistir.  Sonuglar bu  Dbilesiklerin  higbirinin
Staphylococcus aureus ve S.epidermidis’ e karsi etkili
olmadigini, bunun yam sira apigenin’in  diger
mikroorganizmalara karst diisik dozlarda yiiksek
aktiviteye sahip oldugunu gostermektedir(29).

C. solstitialis ve C. depressa tiirlerina ait ekstre ve
fraksiyonlarin antibakteriyel etkileri Gram(+) (Bacillus
subtilis) ve Gram(-) (Escherichia coli, Proteus mirabilis,
Pseudomonas  aeruginosa) bakteriler lizerinde ve
antifungal etkileri Candida tropicalis suslart kullanilarak
mikrodiliisyon metodu ile tespit edilmistir. Her iki tiire ait
ana ekstre ve fraksiyonlar E. coli’ye kars1 kontrole yakin
bir etki gostermektedir. Tiirlerin kloroformlu fraksiyonlar
ve toprak alt1 kisimlarinin  etanollii  ekstreleri
Pseudomonas’a kars: dikkate deger etkiye sahiptir. Her iki
tiir antifungal etkiye sahip degildir(30).

E. Antiviral etki

C.nigra’ dan BAYF teknigi ile izole edilen,
trimetoksiflavon bilegikleri, jasein ve sentaurein’in
antiviral etkileri DNA viriisii olan HSV-1 ve RNA viriis
grubundan polioviriis Sabin I ‘ye karsi incelenmistir.
Jasein’in  HSV-1’e karsi EDsy degeri 750 pg/ml,
sentaurein’in 470 pg/ml; polioviriise karsi elde edilen
EDs, degerleri ise jasein igin 380 pg/ml, sentaurein i¢in
350 pg/ml dir. Alman sonuglar 3-metilkersetin (EDsy =
0.01pg/ml), krizososplenol B (EDs, = 0.08ug/ml) ve
ternetin (EDsy = 1pg/ml) gibi disiik dozlarda RNA
viriislerini inhibe eden veya HSV-1’e kars1 EDsq degeri
16pg/ml olan ternatin gibi 3-metoksi flavon bilesikleriyle
karsilastirildiginda, jasein ve sentaurein’in zayif antiviral
etkiye sahip olduklar1 ortaya ¢ikmaktadir(31).

F. Antifitoviral etki

Flavonoitlerin bakteri, mantar ve maya benzeri
mikroorganizmalara kars1 genis antimikrobiyal spektruma
sahip oldugu bilinmektedir. ~ Yapilan  g¢aligmalar
flavonoitlerin  antiviral etkileri yaninda antifitoviral
etkilere de sahip oldugunu ortaya koymaktadir(32).
Ornegin yapilan ¢alismalarla flavonoitlerin  Tabacco
Mosaic Virus (TMV) ve Potato Virus X (PVX) viriislerine
karsi1 etkili oldugunu agiklanmistir. Rusak ve
arkadaslarinin yaptiklar ¢alismada, C.rupestris ¢igek ve
yaprak ekstrelerinin yani sira bu ekstrelerden izole
ettikleri kersetagenin-3’-metileter’in antifitoviral etkileri
Tomato Bushy Stunt Virus (TBSV) viriisii ile enfekte
edilmis iki Nicotiana tiirii izerinde incelenmistir. Alinan
sonuglar flavonoitlerin, antifitoviral etkilerini, virilis
enfeksiyonunun baglamasini engelleyerek
gosterebileceklerine isaret etmektedir(32).

G. Antiiilserojenik etki
Yesilada ve arkadaglar1 Tirkiye’deki tibbi bitkilerin
antililserojenik etkileri ilizerinde yaptiklari bir tarama

low doses against other microorganisms (29).

Antibacterial effects of extracts and fractions from C.
solstitialis and C. depressa were tested on Gram (+)
(Bacillus subtilis) and Gram (-) (Escherichia coli, Proteus
mirabilis, Pseudomonas aeruginosa) bacterias, and
antifungal effects on Candida tropicalis ~ with
microdilusion method. Main extracts and fractions from
both species showed an effectiveness which was close to
control. Chloroform extracts of both species demonstrated
a significant effect against Pseudomonas along with
ethanol extracts of under parts. None has antifungal effect
(30).

E. Antiviral activity

Bioassay-guided fractionation method was used to obtain
trimetoxiflavon compounds jasein and centaurein from C.
nigra. Their antiviral effects were tested against a DNA
virus (HSV-1) and poliovirus Sabin II from RNA virus
group. Jasein had a EDs, value of 750 pg/ml against HSV-
1, and 380 pg/ml against poliovirus. Centaurein had an
ED50 value of 470 pg/ml against HSV-1, and 350 pg/ml
against poliovirus. When compared to substances which
inhibits RNA viruses at low doses such as 3-methyl
kersetin =~ (EDs5y=0.01  pg/ml),  krizososplenol B
(ED5¢=0.08pg/ml) and ternetin (ED50=1 pg/ml) or to 3-
methoxyflavon compounds such as ternatin which has an
EDsy value 16 pg/ml against HV-1, it is jasein and
centaurein reveals a mild antiviral effect (31).

F. Antiphytoviral Activity

Broad antimicrobial spectrum of flavonoids against
bacteria, yeast and similar microorganisms are well
known. Studies pointed out that flavonoids also have
antiphytoviral effects as well (32). For instance;
researchers have demonstrated the effectiveness of
flavonoids against Tabacco Mosaic virus (TMV) and
Potato virus X (PVX). Rusak experienced that the flower
and leaf extracts of Centaurea rupestris L. and also the
flavonoid quercetagetin 3'-methylether isolated from these
extracts revealed a strong antiviral activity when
inoculated simultaneously with tomato bushy stunt virus in
two Nicotiana species. Results suggest that the flavonoid
may show antiphytoviral effects by preventing the
initiation of virus infection (32).

G. Antiulcerogenic activity

Yesilada et al, conducted a research about
antiulcerogenic effects of medical plants in Turkey. Water
and methanol extracts of some of these plants, used for
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caligmasinda, halk arasinda bu amagla kullanilan bazi
bitkilerin sulu ve metanollii ekstrelerini siganlarda in vivo
olarak, suya daldirma/hareket kisitlamasi stresi iilseri
modeli iizerinde incelemistir'®.  C.solstitialis ~ ssp.
solstitialis toprak {isti kisimlarindan hazirlanan sulu
ekstrelerin (oda sicakliginda ve sicak su ile hazirlanan iki
ekstre) ve metanolli ekstrenin karistirilmasiyla hazirlanan
total ekstre % 89.3’liik inhibisyon saglamaktadir. Calisma
sonuglarinda, 10 g bitki materyalinden hareketle
hazirlanan sicak su ekstresinin % 100’lik; 5 g bitkiden
hazirlanan ekstrenin % 80.1’lik inhibisyonu, 10 g bitki
materyalinden hazirlanan metanollii ekstrenin % 81.6‘lik
inhibisyonuyla kiyaslandiginda sulu ekstrenin daha
kuvvetli antililserojenik ~ etkiye  sahip  oldugu
belirtilmektedir(33).

Tirk halk tababetinde, peptik iilser dahil olmak iizere
mide rahatsizliklarinda kullanilan 7  bitkinin  anti-
Helicobacter pylori etkileri, biri standart sekizi klinik
olarak izole edilen 9 Helicobacter pylori susuna karsi agar
dilisyon  metodu  kullanilarak  incelenmistir(34).
C.solstitialis ssp. solstitialis ‘in de yer aldig1 bu ¢aligmada,
bitkinin toprak istii kisimlarindan hazirlanan metanol
ekstresinin kloroformlu fraksiyonu, standart ve klinik
suslarin % 50°sine karsi yiiksek anti-Helicobacter aktivite
(MIK=1.95 pg/ml) gostermektedir. Butanollii fraksiyon
standart susa kars1 etkisiz iken klinik olarak izole edilen
suslardan birine karst (MIK=31.2 pg/ml ) bir inhibisyon
saglamaktadir(34).

H. Diiz kaslar iizerindeki etki

o-Metilen  y-butirolakton  gruplarinin  diiz  kas
kasilmalart tizerindeki inhibitor etkileri C.solstitialis ‘ten
izole edilen sinaropikrin ve Tanacetum parthenium ‘dan
izole edilen partenolit ve C.solstitialis’ ten izole edilen a-

metilen grubu tagimayan solstitialin 13-asetat gibi ¢
seskiterpen  lakton ile tavsan aortast iizerinde
incelenmistir(35). Almman sonuglar sinaropikrin  ve

partenolit’in zamana bagli, non-spesifik ve irreversibl bir
inhibisyon profili ¢izdigini gostermektedir. Buna karsilik
o-metilen grubu tasimayan solstitialin 13-asetat ve
Onceden sistein ile kimyasal olarak inaktif hale getirilmis
sinaropikrin ~ ve  partenolit  bdyle  bir  profil
gostermemektedir. Bu da seskiterpen laktonlarin, diiz kas
kasilmalarmi reaktif a-metilen y-butirolakton gruplar ile
inhibe ettiklerini gostermektedir(35).

I. Hipoglisemik etki

Chucla ve arkadaglar1 1987 yilinda yaptiklart bir
calismada, C.corcubionensis yaprak ve ¢iceklerinden
hazirladiklar1 sulu ve etanollii ekstrelerin hipoglisemik
etkilerini normo ve hiperglisemik sicanlar iizerinde
incelemistir. Aktif doz olarak bulunan 5 g/kg yaprak
inflizyonu kan glukoz seviyelerinde %19, ayni dozdaki
cigek inflizyonu ise %16°’lik bir azalmaya neden
olmaktadir. Her iki infiizyon ise dolasimdaki insulin
seviyelerinde %27-50’lik bir artisga neden olmaktadir.
Yapraklardan hazirlanan etanollii ekstre kan glukoz
seviyelerinde azalmaya neden olurken dolagimdaki insulin
seviyeleri lizerinde etkisizdir. Buna karsilik ¢igeklerden
hazirlanan  etanolli ekstre ise tamamen etkisiz
bulunmustur. Infiizyonlar in vitro olarak 50, 100 mg/ml

their  antiulcerogenic  effects  traditionally, were
investigated on rats by in vivo tests (water
immersion/movement restriction stress ulcer model) . A
mixture of water (two extracts were prepared at room
temperature using hot water) and ethanol extracts of aerial
C. solstitialis ssp. solstitialis provided 89.3% inhibition.
Resulted inhibition ratio for hot water extract from 10 g
plant substance was 100%; for extract from 5 g plant
substance was 80.1%; for methanol extract was 81.6%.
When these results were compared, it is claimed that water
extract has the strongest effect (33).

The anti-Helicobacter pylori effect of the extracts and
fractions obtained from seven Turkish plants, which are
used traditionally for the treatment of gastric ailments
including peptic ulcers, were studied against one standard
strain and eight clinical isolates of H. pylori by using the
agar dilution method. One of these plants was C.
solstitialis ssp. solstitialis. A fraction of methanol extract
with chloroform showed a high level of anti-helicobacter
activity (MIK=1.95 pg/ml) against 50% of standard and
clinical isolates. While the fraction with butanol is inactive
against standard isolate, performed an inhibition against
one of clinical isolates (MIK=31.2 pg/ml) (34).

H. Effects on smooth muscles

The inhibitory effects of o-methylen and Y-
butyrolactone groups on smooth muscle contractility were
investigated. Cynaropicrin and solstitialin 13-acetate
(lacking the alpha-methylene function) from C. solstitialis,
and parthenolide from Tanacetum parthenium were tested
with rabbit isolated aortic ring preparations (35). Results
demonstrated that cynaropicrin and parthenolide inhibited
smooth muscle contractility in a timedependent, non-
specific and irreversible manner, but solstitialin 13-acetate,
and chemically inactivated (with cysteine) cynaropicrin
and pathenolide did not show the characteristic smooth
muscle inhibitory profile. This experiment clears out that
sesquiterpene lactones inhibit smooth muscle contractility
with reactive a-methylen and y-butyrolactone groups.

I. Hypoglycemic activity

Water and ethanol extracts of leaves and flowers of
C.corcubionensis have been assayed for hypoglycemic
activity in normal and hyperglycaemic rats by Chucla in
1987. Infusion of an active dose of S5g/kg leaf extract
lowered blood glucose levels by 19 percent, and infusion
of flowers at the same dose lowered blood glucose levels
by la percent. Both infusions increased circulating insulin
by 27-50 percent. While ethanol extracts obtained from
leaves caused a decrease on blood glucose levels, they do
not have any effect on insulin levels. Ethanol extract
obtained from flowers were totally inactive. Heavy release
of insulin from islets of Langerhans isolated from rat
pancreas was induced by doses of 25,50 and 100 mg/ml.
Infusions induced a significant fall in glycaemic levels in
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dozlarda sican pankreasindan izole edilen Langerhans
adaciklarindan agir1 insulin salimmina neden olmaktadir.
Inflizyonlar, glukoz yiiklemesi ile hiperglisemik hale
getirilmis sicanlarda kan glukoz seviyelerinde diisiise
neden olurken, alloksanla diabetik hale getirilmis
siganlarda etkisiz olmaktadir. Sonug olarak
C.cocubionensis, hipoglisemik etkisini, insulin salinimini
stimule ederek gosterdigi igin, pankreas hasart sonucu
meydana gelen siddetli diyabette etkisiz oldugu
belirtilmektedir(13).

Villar ve arkadaslart 1988 yilinda C.seridis var.
maritima’ nin toprak {istii kisimlarindan izole ettikleri [3-
sitosterol 3-B-D-glukozit ve aglikonu olan f-sitosterol’un
plazma insulin ve glukoz seviyeleri iizerindeki etkilerini
normo ve hiperglisemik sicanlar iizerinde incelemistir.
Alman deney sonuglarina gore, B-sitosterol 3-B-D-
glukozit ve aglikonu olan p-sitosterol normoglisemik
siganlarda dolagimdaki insulin seviyelerinin artmasina ve
buna bagli olarak  [-sitosterol’'un oral uygulanmasi
sonucu glisemide azalmaya neden olmaktadir. Glukoz
tolerans testinde, [-sitosterol ve glukozitinin oral
uygulamasi, glukoz yiiklemesi ile meydana getirilen
plazma glukoz seviyelerindeki artis1, glukoz bagiml
insulin sekresyonunu artirarak inhibe etmektedir. Her iki
maddenin de insulin sekresyonu iizerinde benzer etkilere
sahip olmasma ragmen glukozitin etkisi aglikondan daha
uzun siirmektedir. Glukozitlerin farmakolojik 6zellikleri
aglikonlardan daha iyi olsa da elde edilen bulgular B-
sitosterol  3-B-D-glukozit’in  hipoglisemik  etkisinin
aglikondan kaynaklandigini1 gostermektedir. -sitosterol 3-
B-D-glukozit’in  hipoglisemik  etkisini,  sulfoniliire
bilesikleri  gibi, pankreatik P-hiicrelerden insulin
salinimint stimule ederek dolayli yoldan gosterdigi bir kez
daha kanitlanmistir(36).

Ayni arastirmacilar, 1990 yilinda, C.seridis var.
maritima bitkisinden izole ettikleri B-sitosterol 3-f-D-
glukozit’in antidiyabetik etkileri {izerindeki ¢alismalari

devaminda, B-sitosterol 3-B-D-glukozit’in oral
kullaniminin streptozotosin kaynakl diyabetik
sicanlardaki plazma insulin ve glukoz seviyeleri

iizerindeki etkilerini incelemistir. Sonuglar B-sitosterol 3-
B-D-glukozit’in asir1 diyabetik si¢anlarda plazma insulin
ve glukoz seviyelerinde degisikliSe neden olmadigini
gostermektedir. Bu da B-sitosterol 3-f-D-glukozit’in hasar
gormemis pankreatik hiicrelerden insulin salinimini
stimule ederek etkili oldugunu kanitlamaktadir.
Calismanin devaminda, B-sitosterol 3-B-D-glukozit’in in
vitro olarak, izole sigan pankreatik f-hiicrelerden insulin
salimimi iizerindeki etkileri incelenmistir. [-sitosterol 3--
D-glukozit, B-hiicrelerden insulin salinimmi stimule
edecek glukoz konsantrasyonu olmayan durumlarda (1.66
mmol/L glukoz varliginda) izole sigan [-hiicrelerden
insulin salimiminm stimule etmektedir. Buna karsilik, 16.6
mmol/L gibi insulin salmimmmi stimule eden glukoz
varliginda, bu hiicrelerden salinan insulin miktarinda
belirgin bir artis kaydedilmemistir. Bu da j-sitosterol 3-3-
D-glukozit’in glukoza bagli insulin salmim kapasitesini
arttirmadigini gostermektedir(37).

rats with glucose-induced hyperglycemia, but had no
effect on alloxan-diabetic animals. Because C.
cocubionensis demonstrates its hypoglycemic effects by
stimulating insulin release, it is ineffective against severe
diabetic conditions caused by pancreas defection.

The effect of p-sitosterol 3-beta-glucoside, isolated
from the aerial part ofCentaurea seridis var. maritima, and
its aglycone -sitosterol on plasma insulin and glucose
levels in normo- and hyperglycemic rats was investigated
by Villar in 1988. The experimetal results indicated that
oral treatment with the f-sitosterol 3-beta-glucoside and
its aglycone B-sitosterol increased the circulating insulin
levels. There was a corresponding decrease in fasting
glycemia when [3-sitosterol was administered orally. In
addition, these compounds improved the oral glucose
tolerance test with an increase in glucose-induced insulin
secretion. But when these products were administered
orally, the effect of glycoside, either on fasting insulinemia
or on glucose-induced insulin secretion, lasted longer than
the aglycone. Even though glucosides have better
pharmacologic properties, It can be assumed that the
hypoglycemic effect of f-sitosterol 3-beta-D-glucoside is
due to their aglycone. These data prove that -sitosterol 3-
beta-D-glucoside shows its hypoglycemic effect by
stimulating insulin secretion of pancreatic beta-cells like
sulfonilure compounds.

The same researchers continued their [-sitosterol 3-
beta-glucoside, isolated from the aerial part of Centaurea
seridis var. maritima study examining the effect of oral
administration of this compound on plasmainsulin and
glucose levels in streptozotocin- induced diabetic rats and
its influence on insulin release from isolated rat islets. The
results indicated that beta-sitosterol-3-beta-D-glucoside
did not change insulin and glucose levels in rats with
severe diabetes. These data proved that beta-Sitosterol-3-
beta-D-glucoside exerts its action on intact pancreatic
beta-cells by stimulating insulin secretion. beta-Sitosterol-
3-beta-D-glucoside stimulated insulin release from
isolated rat islets in the presence of a non- stimulatory
glucose concentration (1.66 mmol/L), but did not increase
the insulin releasing capacity significantly in the presence
of a stimulatory glucose concentration (16 mmol/l). These
data suggest that beta-Sitosterol-3-beta-D-glucoside do not
increase the insulin releasing capacity related to glucose
presence.
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J. immunolojik etki

1999 yilinda Garbacki ve arkadaslart tarafindan
C.cyanus lizerinde yapilan bir ¢alismada, bitki
ciceklerinden  hazirlanan  polisakkarit  ekstresinin
kompleman sistem iizerindeki etkileri arastirilmustir. Tki
yonli olarak gerceklestirilen bu ¢aligmada ilk olarak
polisakkarit fraksiyonu ile inkube edilmis sican
serumunun koyun eritrositleri {izerindeki hemolitik etkisi
incelenmistir. ~ Sonuglar  polisakkaritlerin,  yiiksek
konsantrasyonlarda  hemolitik  aktiviteyi  azaltigini
gostermektedir. Diger taraftan anaflatoksin benzeri
aktivite, diliie sican serumu iginde inkube edilmis
polisakkarit fraksiyonunun, sigan karm kaslarinda
meydana getirdigi miyostimulan etkinin tayin edilmesi
suretiyle incelenmigtir. Polisakkarit fraksiyonun 10pg/ml
ile Img/ml dozlar1 arasinda, miyostimulan etkide doza
bagli artis gozlenirken, 5 ile 10mg/ml gibi yiiksek
konsantrasyonlarda kontraktil aktivitede diisiis meydana
gelmektedir. Bu da polisakkaritlerin, in vitro olarak diisiik
konsantrasyonlarda, anaflatoksin benzeri etkilerin ortaya
cikmasina neden olduklarini dogrulamaktadir. Rosmarinik
asit ile 6n muamele edilmis sigan serumunda (rosmarinik
asit kompleman sistem aktivasyon inhibitorii olarak sigan
serumunda miyostimulatif etkinin ortaya ¢ikmasini
engellemektedir), polisakkarit fraksiyonu ile indiiklenen
anaflatoksin benzeri aktivitenin gelismesi
engellenmektedir. Diger taraftan, 6nceden 56 °C’de 30
dakika 1sitilmis sigan serumunda da boyle bir aktivite
meydana gelmemektedir. Her iki inhibisyon, polisakkarit
fraksiyonu ile inkube edilmis sican serumunda ortaya

cikan miyostimulan etkinin, anaflatoksin  benzeri
aktiviteye karsilik geldigini gostermektedir. Alman
sonuclar, polisakkarit fraksiyonunun ilk Once bazi

kompleman faktorleri aktive ettiklerini, ardindan yiiksek
konsantrasyonlarda  kompleman gibi etki ederek
antikompleman  aktivitenin ortaya ¢ikmasma neden
olduklarini géstermektedir(19).

K. Insektisit etki

Maymo ve arkadaglar1 tarafindan 1999 yilinda yapilan
bir calisma ile C.mariolensis’ten izole edilen dogal
laktonlarin ve bu yapidaki sentetik bilesiklerin insektisit
etkileri karsilagtirmali olarak incelenmistir. Daha Once
yapilan c¢alismalarda seskiterpen yapisindaki guayan,
O0desman, sek-6desman ve germakren bilesiklerinin,
insektlerin metamorfozunu bozdugu kaydedilmektedir.
Seskiterpen laktonlar bu etkilerini GST detoksifikasyon
sisteminde rediiklenmis glutation sentezini bozarak
gostermektedirler. Bu bilesikler, yapilarindaki a-metilen-
y-butirolakton ~ ve o,B-doymamis siklopentenon
gruplarinin  bir veya her ikisinin Michael akseptorii
gorevini gorerek, glutationun SH-grubuna niikleofilik
atagt  sonucu  glutation  sentezini  engelledikleri
diisiintilmektedir. Sonuglar sentetik yapidaki bilesiklerin
etkili olabilmeleri i¢in serbest Michael akseptorlerine
sahip olmalar1 gerektigine isaret etmektedir(38).

L. Norotoksik etki

1954 yilinda Orta ve Kuzey Kaliforniya’da ortaya ¢ikan
ve yerel halk tarafindan “cigneme hastalig1” veya “sari
yildiz dikeni zehirlenmesi” olarak bilinen, Nigro-Pallidal
Encephalomalacia (NE) veya Equin Nigrostriatal
Encephalomalacia (ENE), atlara &zel bir noérolojik

J. Immunologic activity

Garbacki et al, conducted a research about the effect of
polysaccharides extracted from C. cyanus flower heads on
complement. First step of a two-way study was the
investigation of the hemolytic effect of rat serum (incubed
in polysaccharides fraction) on sheep erythrocytes. Results
demontrated that highly concentrated polysaccharides
reduced hemolytic activity. On the other side,
anaphylatoxin like activity was detected with examination
of the myostimulant effect of polysaccharides fractions,
which were incubed in diluted rat serum, on rat abdominal
muscles. While there is a dose dependent myostimulant
effect between doses at 10 pg/ml and 1 mg/ml, a decrease
was observed at contractile activity at higher doses such as
5-10 mg/ml. These data suggest thatpolysaccharides
causes anaphylatoxin like effects at in vitro lower
concentrations. Rosmarinic acid pretreated rat serum
(rosmarinic acid, as a compliment activitation inhibitor,
prevents the myostimulative effect in rat serum) prevents
polysaccharides-induced anaphylatoxin like effects. No
trace of such activity was seen in preheated rat serum at
56° C for 30 minutes. Both inhibitions demonstrated that
the myostimulant activity at rat serum, incubed in
polysaccharides fraction, is a corresponding activity of
anaphylatoxin like effects. Results suggest that
polysaccharides fraction activates some complements
initially, and then acts as a compliment at higher doses
causing an anticompliment activity (19).

K. Insecticide activity

Maymo compared the insecticide effects of isolated
natural lactones from C. mariolensis and synthetic
compounds in 1999. Previous research recorded that
sesquiterpene type guaiane, eudesmane, sec-eudesmane
and germacrane compounds caused Morphological
deformities. Sesquiterpene lactones show this effect by
breaking reduced glutathione synthesis in the GST
detoxification system. It is believed that glutathion
synthesis is prevented as a result of nucleifilic attacks
against SH-group by one or two of unsaturated o-
methylen-y-butyrolactone and a,y-syclopentenon groups
acting like Michael acceptor. Results suggest that synthetic
compounds need Michael acceptors in order to be effective
(38).

L. Neurotoxic activity

Equine Nigrostriatal Encephalomalacia or Nigro-
Pallidal Encephalomalacia is a neurological horse disease
which was first seen on Mid and North California. It is
also known as "yellow star thistle poisoning" or "chewing
disease". This disease occurs after high amounts of C.
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hastaliktir.  Hastalik  fazla miktarda  C.solstitialis
tilketilmesi ~ sonucu  ortaya  ¢ikmaktadir.  Otlarin
yenmesinden 1 ile 3 ay i¢inde yiiz kaslarinda hareketsizlik
ile baslayan, bos c¢ignemeler ve dil titremeleri , yeme ve
icmede azalma, hipokinezi ve hareket eksikligi ile devam
eden sendromlar 6liime kadar gitmektedir. Noropatolojik
sonuglar, globus pallidus’un 6n tarafinda ve substantia
nigra’nin zona reticulata kisminda ¢ift tarafli nekroz
oldugunu gostermektedir. Hastaligin  asil  nedeni
C.solstitialis  ve diger bazi Centaurea tirlerindeki
norotoksik bilesikler oldugu tespit edilmistir(39-42).

1991 yilinda Wang ve arkadaglari, C.solstitialis’ten
izole ettikleri ve ENE nedeni olabilecek bazi seskiterpen
laktonlarin norotoksik etkilerini incelemistir.
C.solstitialis’ten hazirlanan petrol eteri, kloroform ve
metanollii ekstrelerle yapilan calismalarda, kloroformlu
ekstrenin 2.5 pg/ml konsantrasyonlarda fetal sigan beyin
hiicre kiiltiirlerinde, hiicrelerin % 30-40’1m1 oGldiirecek
kadar belirgin bir toksik etkiye sahip oldugu bulunmustur.
CH,Cl, ‘la hazirlanan ekstrenin BAYF teknigi ile
fraksiyonlanmasi sonucu izole edilen solstitialin A, 13-O-
asetil solstitialin A, 3-O-asetil solstitialin A ve
sinaropikrin’in ~ noérotoksik  etkileri ~ fetal  si¢an
mesensefalon’undan hazirlanan tam hiicre kiiltiirleri
lizerinde incelenmistir. Yapilan deneylerde, 13-O-asetil
solstitialin A ve sinaropikrin’in doza bagli toksisiteye
neden oldugu bulunmustur. Sonuglar bu bilesiklerin
atlardaki ~ norodejeneratif ~ degisikliklerin ~ nedeni
olabilecegine isaret etmektedir (41). Aymi arastirmacilar
1992 yilinda C.solstitialis’in - ndrotoksik bilesikleri
iizerindeki calismalart devaminda, bitkinin toprak {istii
kisimlarindan hazirlanan petrol eteri , kloroform ve
metanollii ekstrelerin toksisitelerini gri madde veya rafe
niikleusu igeren fetal sigan beyninden hazirlanan striatum,
frontal korteks ve mesensefalon hiicre kiiltiirleri iizerinde
incelemislerdir. Kloroformlu ekstrenin (1.0-10.0 pg/ml),
canli hiicre yiizdesini doza bagli belirgin bir sekilde
azalttig1 bulunmustur. Petrol eterli ekstre 50 pg/ml gibi
yiiksek dozlarda boyle bir etki gosterirken, metanolli
ekstre tamamen etkisizdir. CH,Cl,’la hazirlanan ekstrenin
BAYF teknigi ile fraksiyonlanmasi sonucu izole edilen
seskiterpen laktonlarin, sigan fetal beyin hiicre kiiltiirleri
iizerinde degisik toksik potansiyellere sahip olduklar:
bulunmustur. 13-O-asetil solstitialin A ve sinaropikrin’in
mesensefalon hiicre kiiltiirleri  lizerinde doza bagh
toksisiteye neden oldugu tespit edilmistir.Toksisiteye
neden olabilecek kimyasal yapilar tam bilinmemekle
beraber sinaropikrin’in yapisinda yer alan o-metilen-y-
lakton grubunun, DNA, protein veya glutation gibi
biyolojik niikleofillerle reaksiyonu sonucu toksik etkilerin
ortaya ¢ikabilecegine isaret edilmektedir(39).

C.solstitialis’in norotoksik etkileri iizerinde yapilan bu
calismada bitkinin % 30’luk sulu alkol ile hazirlanan
ekstresinin, belirgin bir ndrotoksik aktivitesi oldugu
bulunmustur. Fare korteksinden hazirlanan  doku
kiiltiirlerinde ¢ok sayida kiigiik, yuvarlak 6dem vakuolleri
gozlenmistir. Sulu alkollii ekstrenin katyon degistirici
kolon kromatografisine uygulanmast sonucu elde edilen
aktif A fraksiyonunun anyon degistirici kolon
kromatografisine uygulanmasi ile elde edilen B ve C
fraksiyonlarinin (mobil faz olarak su kullanildiginda B,
0.IN HCI kullanildiginda C fraksiyonu elde edilmis) ve

solstitialis consumption. Symptoms such as movement
disorders on face, unnecessary chewing, tongue vibration,
loss of appetite, hypercinesias may appear in 1 to 3 months
after ingestion of plant, and end up with dead. The real
cause of that disease is neurotoxic compounds in C.
solstitialis and some other Cetaurea species (39-42).

Wang et al,Conducted a study about neurotic effects of
some isolated sesquiterpene lactones from C. solstitialis
that may cause ENE. The results on extracts with
petroleum ether, chloroform and methanol from C.
solstitialis put out that chloroform extract concentration at
2.5 pg/ml has a toxic effect which kills 30-40% of cells on
fetal rat brain cell culture.

Bioassay guided fractionation technique was used to
isolate solstitialin A, 13-0-acetyl solstitialin A and
sinoropicrin from the extract prepared with CH,Cl,, and
neurotoxic effects of mentioned fractions were
investigated on total cell culture of fetal rat mesensefalon.
13-0-acetyl solstitialin A and sinaropicrin was found dose
dependently toxic. Results suggest that these compounds
may be the reason to neuro-degenerative problems of
horses (41). The same researchers continued their studies
with the same kinds of extracts from aerial parts of the
plant to determine the toxicity level of these substances on
frontal cortex, stratum and mesensefalon, prepared from
fetal rat brain that contains gray substance or Rafe nucleus.
Chloroform extract (at 1.0-10.0 pg/ml) decreased the live
cell ratio significantly in a dose dependent manner.
Petroleum extract had the same effect at very high doses
such as 50 pg/ml, and methanol extract was completely
ineffective. Isolated sesquiterpen lactones (bio-assay
directed fractionation) from CH,Cl, extract had different
toxic potentials on rat fetal brain cell culture. 13-0-acetyl
solstitialin A and sinaropicrin had dose dependent effect
on mesensefalon cell culture. Although chemical
structures causing toxicity are not known completely, it is
assumed that a-methylen-y-lactone groups in sinaropicrin
structure may be the cause of that toxicity (39).

The extract with a mixture of alcohol-water (30%) gave
a significant neurotoxic activity. Many small, spherical
eudem vacuoles. A fraction was derived with cation
exchange colon chromatography from water-alcohol
extract, and B and C fractions from A fraction with anion
exchange colon chromatography (mobile phase was water
for B, and 0.1 HCI for C). B, C, C, and C; compounds
caused acute neuronal changes. Significant protection
against the neurotoxic effect of C fraction came after the
pretreatment of tissue culture with N-methyl-D-aspartic
acid (NMDA) antagonist MK-801. So, it is demonstrated
that isolated non-sesquiterpene compounds from water-
alcohol extract may effect brain cells.

Robles, detected the cytotoxic effects and in vivo, in
vitro neurotoxic potential valuesof repin, isolated from C.
repens. Repin's values are ECs5,=6.2 uM for astrocites, 14
uM for PC-12, 1.3 uMfor V-79, and 0.9 uM for HeLa
cells. Repin-exposed PC12 cells also undergo a dose-
dependent decrease in cell viability and in GSH levels.
Also, in vivo experiments with C-57 B1/6j rats resulted
that repin decreases intracellular GSH levels in liver and
brain tissue as well. Investigations on different parts of rat
brain showed that GSH consumption differs on different
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C2 ve C3 bilesiklerinin akut néronal degisikliklere neden
oldugu bulunmustur. N-Metil-D-aspartik asit (NMDA)
antagonisti olan MK-801 ile 6n muamele edilmis doku
kiiltiirlerinde C fraksiyonunun ndrotoksik etkilerine karst
belirgin bir koruma gozlenmistir. Sulu alkollii ekstreden
izole edilen veya tespit edilen non-seskiterpen bilesiklerin
beyin hiicrelerine  norotoksik  etkili  olabilecekleri
gosterilmektedir(40).

Robles tarafindan 1995 yilinda yapilan ¢alismada,
C.repens’ten izole edilen repin’in sitotoksik etkileri yani
sira in vivo ve in vitro modellerle ndrotoksik potansiyel
degerleri de tayin edilmistir. Pek ¢ok ndrotoksin igin
hedef hiicre olarak bilinen astrositler igin repin’in
EC5¢=6.2 uM, Pheochromocytoma hiicreleri (PC-12) i¢in
14uM, V-79 hiicreleri i¢in 1.3uM ve HeLa hiicreleri igin
0.9uM olarak tespit edilmistir. Repin’in, PC-12 ve
astrosit hiicre kiiltiirlerinde doza bagli GSH (rediikte
glutation) miktarlarini azalttigi  ve antioksidanlarla bu
toksik etkilerin azaltilabilecegi bulunmustur. Ayrica C-57
Bl1/6j fareleri ile yapilan in vivo ¢alismalarda repin’in hem
karaciger hem de beyin dokusundaki intraselliler GSH
miktarlarint  azalttigi tespit edilmistir. Fare beyninin
degisik bolgelerinde yapilan incelemeler, farkli bolgedeki
GSH tiiketiminin farkli oldugunu, omurilik ve serebral
korteks’te yiiksek lipid peroksidaz indeksi ortaya ¢iktigini
gostermektedir. Bu sonuglar repin’in fare beyninde GSH
seviyelerini diisiirerek oksidatif dejenerasyona neden
olabilecegine isaret etmektedir. Bunlara ilaveten karaciger
hiicre kiiltiirlerinde repin’in P450 enzim aktivitesini
baskiladig belirtilmektedir(43).

C.repens’in atlar tarafindan yenmesi , atlarda Parkinson
(PD) benzeri hareket diizensizliklerine ve ENE olarak
bilinen nigrostiatal dejenerasyona neden olmaktadir.
Robles ve arkadaglari yaptiklart bu ¢alismada,
C.repens’ten  izole  ettikleri  repin’in,  sitotoksik
mekanizmalar1 ve  ENE ve PD patogenezi arasindaki
iliskiyi incelemislerdir. Calisma sonuglar1 repin’in, PC12
ve fare astrositlerine karsi, doz ve zamana bagl yiiksek
toksisiteye neden oldugunu gostermektedir. Sitotoksik
etkilerin, GSH miktarinda azalma, ROS (reactive oxygen
species) miktarinda artma ve hiicre membranlarinda zarar
olarak ortaya c¢iktig1 vurgulanmaktadir. Repin, giiclii
reaktif niikleofil 6zelligiyle GSH’a hizlica baglansa da,
bution sulfoksim’in (spesifik glutamil-sisteinil sentetaz
inhibitorii) ile 6n muamele edilmis PC12 hiicreleri
kullanilarak yapilan bir c¢alismada, repin sitotoksitesi
altinda yatan tek mekanizmanin, GSH miktarin1 azaltma
olmadigr  gosterilmistir. GSH  miktarindaki  hizli
azalmanin, hiicre Oliimlerinin yiikselmesi ile paralel
olmamas1 da bunu dogrular niteliktedir. Bununla beraber,
GSH-glukozit (GSH’in tekrar hiicre igine alinmasini
saglar) ve lipoik asid (kuvvetli antioksidan) ile ©n
muamele edilmig PC12 hiicrelerinde, repin’e bagh hiicre
6liimlerine karsi belirgin bir koruma saglanmaktadir. Bu
sonuglar  oksidatif  stres  reaksiyonlarinin, repin
sitotoksitesinde Onemli rol oynadigini gostermektedir.
Oksidatif stres reaksiyonlarinin, ndronal dejenerasyon
yaninda, mitokondrial GSH miktarinda azalma ve PD ‘de
gri maddede lipit peroksitlerin miktarinda artmaya da
neden olmaktadir. Bu sonuglar ve repin’in nérotoksik etki
mekanizmalariyla ilgili bulgular dikkate alindiginda hem
ndronal dejenerasyonda hem de PD patogenezinde

areas of the brain, and a higher lipid peroxidation index
was recorded on cerebral cortex. These data suggest that
repin causes oxidative degeneration on rat brain by
decreasing GSH levels. Also, repin suppresses P450
enzym activity at liver cell culture (43).

Ingestion of Centaurea repens by horses has been
reported to cause a movement disorder simulating
Parkinson's disease (PD) and nigrostriatal degeneration,
called equine nigrostriatal encephalomalacia (ENE).
Robles examined the repin cytotoxicity to explore its
pathogenetic relationship to ENE and to PD. Repin was
highly cytotoxic to both PC12 cells and mouse astrocytes
in a dose- and time-dependent manner. The cytotoxic
effects were accompanied by depletion of glutathione
(GSH), a rise in the level of reactive oxygen species
(ROS) and damage to cellular membranes. The cytotoxic
effects were accompanied by depletion of glutathione
(GSH), a rise in the level of reactive oxygen species
(ROS) and damage to cellular membranes. Although repin
is a highly reactive electrophile that can readily conjugate
GSH, GSH depletion may not be the sole mechanism
underlying repin cytotoxicity as shown by our study using
buthionine sulfoximine, in which severe GSH depletion
did not result in a parallel increase in cell death. However,
pre-treatment with GSH-glycoside or with lipoic acid
provided significant protection from repin-induced cell
death. These data suggest that oxidative stress plays a
major role in repin cytotoxicity. Since oxidative stress is
considered to play a major role in neuronal degeneration
accompanied by depletion of mitochondrial GSH and an
increase in lipid peroxides in the substantia nigra of PD,
further elucidation of mechanisms of repin neurotoxicity
may generate clues regarding not only the mechanisms of
neuronal degeneration but also the possible role of
environmental factors in the pathogenesis of PD.

Stevens et al, investigated the relation between the
chemical structures of sesquiterpenes and their
neurotoxicity. Previous research showed the toxic activity
of repen, isolated from C. repens and C. solstitialis, and
some other sesquiterpene lactones against chicken embryo
sensory neurons. 80 nM repin inhibits the growth process
of embryo neurons by 50%. Sublutenolide shows a close
effect at 300nM, and other similar sesquiterpen lactones
has almost no such activity. According to these results,
side chain configuration may be responsible for that
activity. 17, 18-epoxit and R configurations are important
on neuron cell effects.
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cevresel faktorlerin de rolii olabilecegine isaret
edilmektedir(44).
Stevens ve arkadaglari, seskiterpenlerin kimyasal

yapilart  ve  norotoksisiteleri  arasindaki  iliskiyi
incelemistir. Onceden yapilan calismalarda C.repens ve
C.solstitialis’ ten izole edilen repin ve diger bazi
seskiterpen  laktonlarin  tavuk  embriyosu  duysal
ndronlarma karst belirgin bir toksik aktivite gosterdigi
bulunmustur. Yapilan ¢alismada, 80 nM repin varliginda,
in vitro olarak tavuk embriyo néronlarin biiyiime siireci %
50 oraninda inhibe edildigi bulunmustur. Repin’in izomeri
olan sublutenolit 300 nM dozda bdyle bir inhibisyon
saglarken benzer yapidaki seskiterpen laktonlarda bu
etkinin oldukga az oldugu kaydedilmektedir. Bu sonuglar,
yan zincir  konfigiirasyonunun  etkiden  sorumlu
olabilecegini  gostermektedir. 17,18-epoksit ve R
konfigiirasyonun sinir hiicreleri tizerindeki etkide onemli
oldugu bulunmustur(45).

M. Sitotoksik etki

Giirkan ve Sarioglu, C.behen toprak iistii kisimlarmdan
izole ettikleri solstitialin monoasetat’in Brine Shrimp
yontemi ile yiiksek sitotoksik etkiye sahip oldugunu
gostermistir(6).

Giirkan ve arkadaslar1 tarafindan yapilan diger bir
calismada, Asteraceae familyasina ait bazi bitkilerin
sitotoksik etkileri incelenmistir. C.behen ve C.kotshyi’nin
de yer aldigi bu calismada, bitkilerin toprak {istii
kisimlarindan izole edilen bilesiklerin Brine Shrimp
yontemiyle sitotoksik etkileri incelenmistir. Incelenen 8
madde arasinda en fazla sitotoksik etkiyi C.behen’den
izole edilen solstitialin monoasetat ve Achillea
vermicularis’ten izole edilen matrikarin’in gosterdigi
bulunmustur(46).

Israil’de C.eryngoides ve C.pallescen’ in de iglerinde
bulundugu 66 Negev ¢6] bitkisinin sulu ekstreleri
antitimor aktiviteleri yoniinden incelenmistir. BG ve GA
melanoma hiicre serileri kullanilarak yapilan deneylerde
C.eryngoides’ in BG hiicre kiiltiirlerine karst % 96, GA
hiicrelerinde % 70.6’lik bir inhibisyon; C.pallescens BG
hiicrelerinde % 97.4, GA hiicrelerinde ise % 96.2°lik bir
inhibisyon sagladig: belirtilmektedir(21).

Barrero ve arkadaslari 1994 yilinda yaptiklart bir
calismada, C.malacitana, C.melitensis, C.aspera subsp.
aspera, C.aspera subsp. scorpiurifolia, C.aspera subsp.
stenophylla  tiirlerinden 1izole ettikleri 9 seskiterpen
laktonun sitotoksik etkilerini P-388 (Fare lenfosit
16semisi), A-549 (Insan biiyiik hiicreli akciger kanseri) ve
HT-29 (insan kolon kanseri) gibi kanser hiicrelerine karsi
incelemislerdir.  Snisin, onopordopikrin, tulipalin B,
monoasetilsnisin, salonitenolit, stenofillolit ve elemanolit
yapisindaki 3 seskiterpen laktonun tipki o-metilen-y-
lakton yapisi tasiyan diger germakranolitler gibi ICsg
degerleri 10 ile 0.2 pg/ml arasinda degisen bir sitotoksik
etkiye sahip oldugu bulunmustur. Alman sonuglar
tulipalin B’nin en yiiksek sitotoksik etkiye sahip oldugunu
gostermektedir. Buna ilaveten o,3 doymamis ester grubu
iceren germakranolitlerde etki digerlerine gore iki veya li¢
kere artmaktadir(26).

Ayni aragtirmacilarin 1997 yilinda yaptiklarn bir bagka

M. Cytotoxic activity

Gurkan and Sarioglu demonstrated the high cytotoxic
effect of solstitialin, isolated from aerial C. behen with
using Brine Shrimp method (6).

Other study by the same authors was the cytotoxic
effect of some plants from Astracea family. 8 substances
investigated with  Brine Shrimp method, solstitialin
monoacetat from C. behen and matricarin from Achillea
vermicularis showed the most significant cytotoxic effect
(46).

Water extracts 66 Negev desert plants, including C.
eryngoides and C. pallescen were investigated for their
anti tumor activities by Israel. BG and GA melanoma cell
serial tests showed that C. eryngoides had an 96%
inhibition ratio against BG cell culture, and 70.6%
inhibition against GA cells. These values for pallescen
were 97.4% against BG cells and 96.2% against GA cells
(21).

Barrero et al,(1994) investigated cytotoxic effect of 9
isolated sesquiterpen lactones from C. malacitana, C.
melitensis, C. aspera subsp. aspera, C. aspera subsp.
scorpiurifolia, C. aspera subsp. stenophylla on P-388, A-
549 and HT-29 cancer cells. Cnicin, onopordopicrin,
tulipalin B, monoacetylcnicin, salonytenolide, stenofilloit
and 3 elemanolide structured sesquiterpen lactones were
determined to have cytotoxic effect values changing
between 10 and 0.2 pg/ml (IC50) just like o-methylen-y-
lactone  structured  germacranolides. Tulipalin B
demonstrated the highest cytotoxic effect. Additionally, o,
3 unsaturated esther group cotaining germacranolides have
2 or 3 times higher effect (26).

Another study (1997) on 5,7'4'-trihydroxy-6,3'-
dymethoxyflavon and 5,7',4'-trihydroxy-6-methoxyflavon,
isolated from aerial C. malacitana, demonstrated the
higher cytotoxic level (ICsp<= 5upg/ml ) of the first
substance against P-388, A-549 and HT-29 cancer cells in
vitro (4).

Research proved the effectiveness of ethanol extract
obtained from C. solstitialis against P-388 lymphocyte
leukemia. Also, the cytotoxic effect of ethanol extract was
seen against 9KB (human rhinopharynx cancer) cancer
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calismada, C.malacitana toprak istii kisimlarindan izole
ettikleri 5,7’ 4’ -trihidroksi-6,3’-dimetoksiflavon ve
5,7°,4’-trihidroksi-6-metoksiflavonun sitotoksik etkileri in
vitro olarak P-388, A-549 ve HT-29 gibi kanser
hiicrelerine karsi incelenmistir. Arastirma sonucu 5,7°,4’-

trihidroksi-6,3’-dimetoksiflavon’un (ICs5, < 5 pg/ml)
yiiksek sitotoksik etkiye sahip oldugunu
gostermektedir(4).

Yapilan arastirmalar C.solstitialis bitki materyalinden
hazirlanan etanollii ekstrenin farelerde P-388 lenfosit
l6semiye kargt etkili oldugunu gostermektedir. Ayrica
hiicre kiiltiirlerinde etanollii ekstre 9KB (Insan rinofarenks
kanseri) kanser hiicrelerine kars1 sitotoksik etki gosterdigi
kaydedilmektedir(20).

Lonergan ve arkadaslart C.sonchifolia toprak {istii
kisimlarindan izole ettikleri onopordopikrin’in, insan deri
kanseri hiicreleri kullanarak in vitro sitotoksik etkisini
incelemistir. Elde edilen EDs, sonuglar1 (0.85 pg/ml)
onopordopikrin’in de diger o-metilen-y-lakton yapisi
igceren seskiterpen laktonlar gibi yiiksek sitotoksik etkiye
sahip oldugunu géstermektedir(28).

N. Vazodilatator etki

Orallo ve arkadaglar tarafindan C.corcubionensis’ ten
elde edilen sentaurein ve sentaureidin’in vazodilatator
etkileri sigan aortasi {izerinde incelenmistir. Deney
sonuglari, sentaureidin’in (10 pM-10mM), doza bagh
tamamen bir gevsemeye neden oldugunu gostermektedir.
Bunun yani sira NA (Noradrenalin) (10 pM) veya yiiksek
K" konsantrasyonu (60 mM) ile indiiklenen kasiimalarda
da benzer etkiler goriilmektedir. Bu da sentaureidin’in
non-selektif bir vazodilatator etkiye sahip oldugunu ve bu
etkinin sentaureidin’in intraselliiler etkisi ve/veya hiicre
membranindaki spesifik olmayan bir etki mekanizmasiyla
ortaya cikabilecegine igaret etmektedir. Endotelyumun
varlig1 bu flavonlarin vazodilatatdr etkilerini belirgin bir
sekilde degistirmemektedir. Bu sonuglar sentaureidin’in
vazodilatator etkileri dogrudan ve/veya dolayli olarak

endotelyum  ilizerinden ortaya ¢ikmadigmi, yani
sentaureidin’in  vazodilatatéor ~maddelerin  salinimini
arttrmadigini - ve/veya  vazokonstriikktor maddelerin

tretimini engellemedigini gostermektedir. Diger taraftan,
sentaurein (I pM-0.ImM ) NA  ve yiksek K'
konsantrasyonu ile indiikklenmis kasilmalarda etkisiz
olmasi, yapisina bagl glukoz grubunun vazodilatator
etkileri azalttigini gostermektedir(8).

2. SONUC

Ulkemizde &nemli bir yeri olan Centaurea cinsinin
degisik kisimlarinin gerek halk arasindaki kullaniligi ve
gerekse literatiirlerde belirtilen ulusal ve uluslar arasi bir
¢ok biyolojik aktivite ¢aligmalarinin yapilmis olmasi géz
Oniine almacak olursa bu bitkiden Eczacilik alaninda
degisik amaclarla yararlanilabilecegi ve bu acidan
iizerinde daha fazla g¢alismaya deger oldugu
anlasilmaktadir. Bu tip ¢aligmalar sonucu yeni aktiviteleri
ve kullanilislar1 ile piyasaya miistahzar halinde
sunulabilecegini gdstermesi bakimimdan 6nemlidir.

cells.

Lonergan et al,Evaluated the cytotoxic effect of
onopordopicrin, isolated from aerial parts of C.
sonchifolia, on human skin cancer cells in vitro. Recorded
EDsy (0.85 pg/ml) results pointed out the fact that
onopordopicrin has a high cytotoxic effect as other a-
methylen-y-lactone containing sesquiterpen lactones (28).

N. Vasodilator activity

Orallo et al, worked on the vasorelaxant activity of
centaurein and centaureidin, two flavonoids from
Centaurea corcubionensis, in rat aorta. Centaureidin (10
microM-0.1 mM) totally relaxed, in a concentration-
dependent manner. Similar effectiveness, was seen with
the contractions induced by NA (noradrenalin) or by a
high K+ concentration (60 mM). Mechanical removal of
endothelium did not significantly modify the vasoralexant
effects of this flavone. We can conclude that the
vasorelaxant effect of centaurein is not coming over
endothelium or the existence of centaurein does not
increase or decrease the production of vasorelaxant
substances. On the other hand, centaurein (1 microM-0.1
mM) had no effect on NA- and high K(+)-induced
contractions in rubbed and intact rat aortic rings. These
results indicate that substitution by glucose in the chemical
structure of centaureidin leads to the loss of its vasodilator
activity.

2. RESULTS

If we consider the public use of Centaurea species in
Turkey and studies on biologic activities of the plant in the
literature, we can conclude that Centaurea may be
benefited by pharmacy, and it deserves further study. New
studies may reveal new activities of the plant that may be
marketed as a factory-made pharmaceutical.
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