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Hypericum linarioides (H. linarioides) 

flavonoid 

belirlendi. Antioksidan aktivite, D
-

,3-Bis-(2-Methoxy-4-Nitro-5-Sulfophenyl)-2H-Tetrazolium-5-Carboxanilide (XTT) metodu 

e ve demir iyonu azaltma kapasitesini sergilerken, 

50 -
old H. linarioides 'in meme kanseri tedavisinde 

 
Anahtar Kelimeler: Hypericum linarioides Bosse, Meme kanseri, Antioksidan aktivite, Sitotoksisite 
 

Antioxidant and cytotoxic effects of Hypericum linarioides Bosse (Kan otu) on human breast 
cancer cell line MCF-7 

Abstract 
In this study, total phenolic and flavonoid contents, antioxidant activity and cytotoxic effects of hexane 
and methanol extracts obtained from the aerial parts of Hypericum linarioides Bosse (H. linarioides) 
were investigated. Total phenolic and total flavonoid contents of the extracts were determined by Folin 
ciocalteu and aluminum chloride colorimetric analysis, respectively. Antioxidant activity was evaluated 
by DPPH radical scavenging and iron ion reducing antioxidant power (FRAP) assays. The cytotoxicity 
of the extracts was investigated by XTT assay on human breast adenocarcinoma (MCF-7) cell line. Folin 
ciocalteu and aluminum chloride studies showed that methanolic extract was richer in phenolic and 
flavonoid contents. In parallel to phenolic contents, methanolic extract exhibited much higher DPPH 
radical scavenging and iron ion reduction capacity. XTT analysis results revealed that the methanolic 
extract exhibited much stronger cytotoxicity against the tested MCF-7 cancerous cells with its much 
lower IC50 values. In conclusion, all these results suggest that H. linarioides may be an important basis 
for using as an alternative to chemotherapeutic drugs used in breast cancer treatment with less side 
effects and also can be a source for other preclinical studies to be conducted with this species. 
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etkilerinin in vitro 

en elde edilen 

 

Hyperi

ve

19). 

(Butterweck V, ve ark., 2002; Nogueira T, ve ark., 1998), Antimikrobiyal (Crockett SL. 2010; 

Agostinis P, ve ark., 2002), Antioksidan (Cakir A, ve ark., 2003), Antiviral (Meruelo D, ve ark., 1988), 
Antifungal (Cakir A, ve ark., 2005; Fenner R, ve ark., 2005), Travma (Miller ND. 1998; Nogueira T, ve 
ark., 1998), Egzema (Tahir NA, ve ark., 2017), Alzheimer (Baytop, T. 1999; Guclu, G., ve ark., 2019), 
Hemoroid (Baytop, T. 1999; Tahir NA, 

Hypericum 

kuersetin, flovanoidler, laktonlar, lipidler, tanenler, hidrokarbonlar, asitler, triterpenler 
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Baris ve ark., 2011; Ebrahimzadeh ve ark., 2013; Hamzeloo-Moghadam ve ark., 2015; Keser ve ark., 
2018). 

H. linarioides bitkisinden elde edilen metanol ve hekzan ekstrelerin toplam fenolik ve 
-7 

 

MATERYAL VE METOT 

 
-difenil-1-

tripan mavisi, potasyum dihidrojen fosfat (KH2PO4 3), 

-Ciocalteu reaktifi (FCR) ve trikloroasetik asit (TCA), Sigma Aldrich'ten 
-Bis-(2-Metoksi-4-Nitro-5- )-2H-

Tetrazolium-5-Karboksanilid (XTT), L- -streptomisin ve 
Na-
enzimler Sigma Aldrich ve/veya Fluka'dan temin edildi. 
 

 
H. linarioides 

 
 

 
 

 
-

(Altay, A., ve ark.,2019; Slinkard ve Singleton, 1977). 0.1 mL bitki ekstresi 4.6 mL distile su ile 
2C03 -Ciocalteus reaktifi 

-1 

 
 
Toplam Flavonoid Testinin Belirlenmesi 
Bitki numunelerinin toplam flavo Xu ve ark., 
2007
(Al(NO3)3) (%10) ve 0.1 mL Amonyumasetat (NH4CH3

-1  
 
DPPH. Serbest Radikal Giderme Testi 
Serbest radikal giderme aktivitesi, Liana- -Pathirana ve Shahidi, 

bekletildikten sonra absorbans 517 nm'de okundu. Elde edilen veriler IC50 olarak ifade edildi. Radikal 
 

IDPPH=100.[Akontrol-(ANumune-A )] / Akontrol 
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ark.,2019). 0,2 M fosfat tamponunun (pH 6,6) 
potasyum ferrisiyanid [K3Fe(CN)6

3 

 
 

 
 

- onu, LGC 
- -

streptomisin ve %1 Na-
2 (%5) 

 
 

2,3-bis-(2-metoksi-4-nitro-5-
-2H tetrazolyum-5-

3 

ve gece boyunca CO2 
- 2 

2 

rol olarak karboplatin ve 5-Fluorourasil (5-
 

s b)/(Ac b

50

 
 

Antioksidan ve sitotoksik aktivite s
-

sunuldu. Minimum 
 

 
 

linarioides 'in hekzan (HE) ve 
metanol (ME) ekstrelerinin Toplam Fenolik (TPC) ve Flavanoid (TFC) Konsantrasyon'u belirlendi ve 

linarioides
scabrum'undan elde 

perforatum 

lanuginose
-1 
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Tablo 1. H.linarioides  
 
Numune 
H.linarioides 
Bosse 

DPPH 
IC50 -1) 

Demir 

mg TE g-1 
ekstre 

Toplam Fenolik 
Konsantrasyonu 
mg GAE g-1 ekstre 

Toplam Flavanoid 
Konsantrasyonu 
mg QE g-1 ekstre 

 
HE 
 

 
>100 

 
 

 
 

 
 

ME 
 

45.33 
 

   

Trolox 11.95    
 

lanugino

Mahomoodally ve ark., 2019). 
scabrum

fenolik konsantras H.linarioides

 

50 
linarioides 50 

 

H.linarioides
 

 
H. linarioides metanol ekstresinin (H-M) ve standart antioksidan trolox' un DPPH radikal 
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indirgeme 
H.linarioides

yon indirgeme kapasitesi, Zengin ve 
lanuginosum'

- H.linarioides 

H.linarioides

 H.linarioides
-

linarioides metanolik ekstrakt (ME), 
50 -

- 50  
 
Tablo 2. H. linarioides ekstrelerinin insan meme kanseri MCF-
aktiviteleri  

Numune  
H.linarioides Bosse 

MCF-7 
IC50  

 
ME 

 
263,0438 

 
HE 

 
>500 

 
Cisplatin 

 

 
101,1 

 

 

klinik uygulamalarda kansere k Mehta, R. G., ve ark.,2010). 

H. Linarioides 
(  mg GAE g-1 

. Yine H.linarioides ME'nin DPPH radikal 
50 

linarioides
 

H.linarioides 
-
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