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Abstract: Natural products derived from plants play a significant role in drug discovery due to the revealing a 

large variety of pharmaceutical effects. Kickxia spuriawas collected from Bingol, Turkey. Aerial parts of the plant 

were boiled in water for 2 h then extracted with ethyl acetate. After evaporation of the solvent by rotary evaporator, 

the extract was subjected to column chromatography to yield the compound identified as 6,7-dimethoxy-5-

hydroxyflavone by spectroscopic method including 1D-, 2D-NMR, LC-TOF/MS. Antiproliferative activity of 

isolated compound was tested against HeLa (human cervix carcinoma) cell lines by xCELLigence assay, and found 

out that the compound exhibited excellent activity. 
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1. INTRODUCTION 

Cancer, a destructive disease is a major public health burden in the world. Developments 

in the treatment of cancer have resulted in the notable improved survival and quality of life for 

cancer patients lately. The major treatments for cancer contain chemotherapy, surgery and 

radiation therapy [1]. Therapeutic strategies and new drugs are continuously being researched 

and developed, however current effect of chemotherapy is far from satisfactory. It is known 

that, prolonged chemotherapy treatment weakens the immunological defense system of the 

body and causes to other diseases to the patients. Accordingly, new approached should be 

developed for cancer treatment that have less side effects. Natural products derived from plants 

which have a strong activity against cancer cells could be an effective drugs for cancer treatment 

[2]. Natural products play a highly significant role in the drug discovery and development 

process. More than 60% of cancer drugs are natural origin [3]. Bioactive compounds isolated 

from plants have been used extensively in pharmaceutical, agrochemical, food and pesticide 

industries [4]. Kickxiabeloning to Scrophulariaceae family is comprised of about 47 species 

worldwide [5].  
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Kickxiagenus belonging to Plantaginaceae family consisted of 47 species which were 

distributed throughout the Europe, Asia and Africa [6]. Kickxia species have been extensively 

used for traditional medicine to alleviate some diseases such as diuretic, against kidney stones, 

fever and rheumatism [7]. Phytochemical investigation on Kickxia genus resulted in the 

isolation of flavonoids and iridoid glycosides [8, 9]. 

In this work, 6,7-dimethoxy-5-hydroxyflavone was isolated from Kickxia spuria ethyl 

acetate extract and antiproliferative activity was investigated on HeLa (human cervix 

carcinoma) cell lines. The isolated compound revealed the outstanding effect on this cell lines. 

2. MATERIAL and METHODS 

2.1. General experimental procedure 

A mass spectrum was recorded on a LC-TOF/MS spectrophotometer. NMR spectra were 

recorded on a spectrometer operation at 600 MHz for 1H and 150 MHz for 13C NMR. Chemical 

shifts were given in ppm (δ scale), coupling constant (J) in Hz. Column chromatography was 

performed on silica (60-230 mesh, Merck). TLC was carried out on analytical alumina plates 

(60 F254). Dulbecco’s Modified Eagle’s Medium High Glucose (DMEM), fetal bovine serum, 

streptomycin-penicillin were supplied from (Sigma, Germany). 

2.2. Plant material 

Kickxia spuriawas collected from Elazig, Baskil, 1000-1200 m, in 2012 Agust, Turkey 

and identified by Dr. LütfiBehçet. A voucher specimen was deposited in the Herbarium of the 

Faculty of Arts and Sciences, Bingol University (BIN 726). 

2.3. Extraction and isolation 

The areal parts (0.5 kg) of the plant material were dried and then boiled in water. After 

filtration of the solid part, the solvent was extracted with ethyl acetate. Solvent was removed 

by rotary evaporator to yield the crude extract (0.2 g) which was subjected to silica gel column 

chromatography, eluted with hexane, hexane/EtOAc, EtOAc, EtOAc/MeOH, MeOH to yield 

the title compound. The structure was identified by spectroscopic methods including 1D-NMR, 

2D-NMR and LC-TOF/MS and comparison of these values with the literature [10].1H NMR 

(600 MHz, CDCl3) δ 12.68 (1H, s, 5-OH), 7.90 (2H, d, J= 7.4 Hz 2’-H, 6’-H), 7.54 (2H, m, 3’-

H, 6’-H) 7.53 (1H,m, 4’-H), 6.68 (1H, s, 3-H), 6.57 (1H, s, 8-H), 3.98 (3H, s, 7-OCH3) 3.93 

(3H, s, 6-OCH3). 13C NMR (150 MHz, CDCl3) δ 182.72 (C-4), 163.95 (C-2), 158.90 (C-7), 

153.33 (C-8), 153.05 (C-4), 132,73 (C-6),131.81 (C-2’), 126.24 (C-9), 106.32 (C-10), 105.64 

(C-3), 90.63 (C-8), 60.85 (OCH3-6), 56.32 (OCH3-7). 

2.4. Cell lines and cell culture 

HeLa cancer cell lines were grown in Dulbecco’s modified eagle medium (DMEM) 

supplemented with 10% fetal bovine serum, 2% penicillin streptomycin. The medium was 

changed twice a week [11]. 

2.5. Cell profileration assay 

The Real Time Cell Analyzer-Single Plate (RTCA-SP, xCELLigence) instrument (Roche 

Applied Science, Basel, Switzerland) was used to visualize the antiproliferative effects of the 

isolated compound on human cervical cancer (HeLa) cells. RTCA-SP is a combination of four 

parts: an E-Plate 96, a Single Plate (SP) station that is kept in an incubator and holds the E-

Plate 96, an analyzer and a computer with RTCA software. The E-Plate 96 wells have an inner 

volume of 243 µL and their bottoms are coated with golden electrodes. The 

xCELLigencemeasures impedance differences set by an operator in order to derive cell index 

values at time points and impedance differences as well as the cell index values depends on the 
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cell activity at the bottom of the wells. The higher cell index value depends on the higher the 

cell population growing at the bottom and the greater the spreading of the cells. RTCA allows 

researchers to analyze cell behavior in a labeling-free cell-based assay and produces a real-time 

profile of the cells [12]. 

3. RESULTS and DISCUSSIONS 

In this work, 6,7-dimethoxy-5-hydroxyflavone was isolated. The structure was identified 

by spectroscopic method including 1D-, 2D-NMR, LC-TOF/MS. Antiproliferative effect was 

investigated on HeLa cell lines and was demonstrated to have excellent antiproliferative activity 

(Figure 1).  

 
Figure 1. Antiproliferative effect of 6,7-dimethoxy-5-hydroxyflavone on HeLa cell lines 

Flavonoids are one of the most common polyphenols, and they exhibit interesting and 

beneficial medicinal and pharmaceutical effects [13-16]. The various biological properties of 

flavonoids, such as antioxidant, antiinflammatory, anticancer, antibacterial, immune-

stimulating and antiviral activities, have been reported extensively [17]. Polarity is an important 

consideration for extraction methods. Less polar flavonoids (e.g., isoflavones, flavanones, 

methylated flavones, and flavonols) are extracted with chloroform, dichloromethane, diethyl 

ether, or ethyl acetate, while flavonoid glycosides and more polar aglycones are extracted with 

alcohols or alcohol–water mixtures. Glycosides have increased water solubility and aqueous 

alcoholic solutions are suitable. The bulk of extractions of flavonoid-containing material are 

still performed by simple direct solvent extraction[18]. Cancer is the lead of the illness causing 

to the death. Side effects of the synthetic chemotherapy medicines accelerated the investigation 

of effectiveness of the secondary metabolites against to the cancer. The aim of new anticancer 

drugs is to eradicate the cancer cells without damaging the normal cells. Natural products are 

effective class of medicine used against to the cancer. Among these natural products, 

podophyllotoxin, etoposide, teniposide are used clinically to treat cancer[19] .  

4. CONCLUSION 

Due to the significance of natural products in cancer treatment, isolation of 

antiproliferative compounds from plants gained the great interest. Kickxia spuria has a potency 

to be a drug against cancer. Pharmaceutically and medicinally valuable compound, 6,7-

dimethoxy-5-hydroxyflavone was isolated from Kickxia spuria by chromatographic methods 

and the structure was elucidated by spectroscopic techniques. This compound revealed the 
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excellent antiproliferative activity against HeLa (human cervix carcinoma) cell lines. Hence, 

further phytochemical and biological screening should be carried out to present the usage of 

this species in pharmaceutical and medicinal industries. 
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