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INTRODUCTION  

 

        Nowadays, cancer is regarded as one of the most common illnesses that endanger 

human survival in most countries, and there is no known cause for it (Wilson et al., 2004; 

Houghton et al., 2007). Cancer is an illness marked by unregulated cellular division and 

the proliferation of aberrant cells into the surrounding tissues (Mofeed et al., 2018; 

Yousefi et al., 2018). Currently, there are no safe cancer treatments due to their adverse 

effects, such as nausea, exhaustion, vomiting, and diarrhea. Moreover, the available 

cancer medications have exorbitant expenses. Cancer prevention and treatment studies 

have attracted worldwide interest in discovering more secure, affordable, and less toxic 

anticancer medicines from natural sources in recent years (Fouad et al., 2021). The major 

focus is on marine organisms due to their capacity for adaptation (Afifi et al., 2016; 
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        New cancer treatments are desperately needed since the available 

convetntional cancer drugs have numerous negative consequences. Therefore, 

the current work attempted to evaluate the cytotoxic properties of the ink 

extract (IE) and nidamental gland extract (NGE) from the Egyptian cuttlefish 

Sepia officinalis on four cancer cell lines: lung carcinoma (A-549), 

epidermoid carcinoma (A-431), colorectal carcinoma (HCT-116), and 

prostatic adenocarcinoma (PC-3). Both extracts were characterized through 

biochemical composition screening via gas chromatography-mass 

spectrometry (GC-MS) and investigating the levels of proximate composition, 

phytochemicals, and total antioxidant capacity (TAC). IE and NGE exhibited  

cytotoxic effects by decreasing viable cancer cells number with dose-

dependent, with median inhibitory concentrations (IC50) of 517.52 and 

427.45µg/ ml against A-549; 511.03 & 262.83µg/ ml against A-431; 480.06 

and 220.04µg/ ml against HCT-116 in addition to 372.21 & 242.22µg/ ml 

against PC-3, respectively. The NGE showed more toxicity toward all tested 

cancer cell lines than the IE due to higher concentrations of bioactive 

substances in NGE relative to IE. Moreover, all proximal compositions, 

phytochemicals, and TAC in NGE were higher than those detected in IE. 

Hence, the NGE of S. officinalis may be considered a promising cytotoxic 
agent against cancer cell lines, but more studies are required to explore the 

action's mechanism. 
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Padmanaban et al., 2022). Marine molluscs contain several potent natural bioactive 

compounds with great pharmacological resources used to produce new drugs with various 

therapeutic applications (Fahmy & Soliman, 2013; Senan, 2015; Mona et al., 2021). 

        Among the marine molluscs, cuttlefish Sepia officinalis (Linnaeus, 1758), a marine 

invertebrate belonging to the class Cephalopoda, can secrete a dark ink, which is a 

secondary bioactive metabolite consisting of melanin granules suspended in a sticky 

colorless medium for their self-defense, escaping from predators and avoiding dangers 

(Sheela et al., 2014). The cuttlefish ink is manufactured by the mature cells in the ink 

gland and released into the ink sac at maturity (Derby, 2014). Sepia ink can potentially 

contain beneficial bioactive chemicals, such as carbohydrates, proteins, lipids, melanin, 

glycosaminoglycan, dopamine, taurine, and epinephrine (Zhong et al., 2009; Derby, 

2014). The ink has already been reported to exhibit various therapeutic activities 

(Rajaganapathi et al., 2000; Russo et al., 2003; Fahmy & Soliman, 2013; Fahmy et 

al., 2014; Soliman et al., 2015; Ismail & Riad, 2018; Salem et al., 2020). Despite that, 

it still has a poor market value in Egypt and is usually disposed of as waste that can lead 

to environmental pollution if improperly managed (Riyad et al., 2020). 

        The nidamental glands (NGs) are part of the female cephalopods' reproductive 

system. They are large, white, paired glandular structures in the mantle cavity intimately 

connected to the ink sac's ventral surface. NGs participate in forming egg sheaths and in 

the protection of eggs and embryos in cephalopods. Oocytes are encased in two layers of 

egg capsule proteins; the oviduct gland produces the inner layer, while the NGs secrete 

the outer layer, mainly consisting of mucopolysaccharides and glycoproteins (Zatylny-

Gaudin & Henry, 2018). The mucosubstance secretion from NGs is critical in defending 

against environmental threats during embryonic development (Boletzky, 2003; Lee et al., 

2016). Although NGs of cuttlefish are eaten as food in various parts of the world, there 

are limited studies on their biological activity. Ismail and Riad (2018) confirmed that 

NG extract exhibits strong antimicrobial properties and might be useful for additional 

therapeutic uses. Hence, the goal of this work was to make a comparison between the 

cytotoxic properties of the ink and NG extracts prepared from the Egyptian cuttlefish S. 

officinalis on the cancer cell lines. 

 

MATERIALS AND METHODS 

 

1. Sample collection and identification 

        Fresh mature females of cuttlefish S. officinalis (n= 8) were obtained from the 

fishermen of Alexandria Mediterranean waters, Egypt. They were quickly brought into 

the laboratory, washed with sterile water to get rid of any impurities, and identified with 

the help of the taxonomical key given by Riad (2020). 

2. Preparation of ink extract and nidamental gland extract of Sepia officinalis 

        Mature females of S. officinalis were posteroventrally dissected. The ink sacs and 

NGs were separated aseptically, carefully removed, and frozen at –20

C till use (Fig. 1). 

The preparation of the cuttlefish ink extract (IE) was conducted following the method 

described by Sheela et al. (2014) and Jeyasanta and Patterson (2020). The ink duct was 

cut with sterilized scissors, and the ink sac content was gently forced out. The ink was 
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dried using a hot air oven and then pulverized. The dried ink powder was mixed 

sufficiently with methanol in a 1:3 (w/v) ratio using a sterile glass rod for 30min. This 

mixture was incubated for 72h at 4

C and shaken for 8- 10h at an ambient temperature. 

The methanol extract was centrifuged for 15min at 10000- 16770×g and 5

C. For the 

preparation of nidamental gland extract (NGE), the NGs were cut into small parts, 

weighed, and kept with methanol (1:3 w/v) for 72h, and then homogenized. The 

methanolic extract of NGs was centrifuged for 20min at 16770×g and 4

C (Ismail & 

Riad, 2018). The resulting supernatant of both extracts was collected, concentrated using 

a rotary vacuum evaporator, and then lyophilized. The extracts' residue was frozen at –

80

C in brown bottles until use. The percent yield of IE and NGE was 6.21 and 14.68%, 

respectively. 

 

Fig. 1. Cuttlefish Sepia officinalis. a: External view, b: Dissected view showing 

nidamental gland (NG), and c: Ink sac 

 

3. Characterization of ink extract and nidamental gland extract of Sepia officinalis 

 

3.1. Chemical compounds identification using gas chromatography technique 
 

        The extract samples, IE and NGE, were examined using the gas chromatography-

mass spectrometry (GC-MS) technique, followed in the study of Ismail et al. (2019) with 

minor modifications using GC-MS spectrometer (Perkin Elmer model: clarus 580/560 S) 

equipped with an Elite-5MS column (30m × 0.25mm ID, 0.25μm df). The instrument's 

temperature was first adjusted to 80

C for 8min before increasing it to 260


C. One 

microliter of samples was injected into GC-MS after keeping the temperature at 280

C for 

analysis. The mass spectra were set at 70eV ionization voltages and over the scan range 

of 40- 550Da in full scan mode. Helium was utilized as a carrier gas and pressurized to 

2223psi with a constant flow rate of 122ml/ min. The chemical components were selected 

by matching their retention times and mass spectra with those in a mass spectral library 

database. 
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3.2. Proximate analysis  

        The protein estimation was calculated using the method described by Bradford 

(1976). The quantification of carbohydrates and lipids was performed by simple 

colorimetric methods described in the studies of Mishra et al. (2014) and Aziz (2015), 

respectively.  

3.3. Measuring the total phenolic concentration 

        The total phenolic concentration in extract samples was estimated colorimetrically 

using the Folin-Ciocalteu reagent applying the method of described by Singleton et al. 

(1999) and Wolfe et al. (2003). The absorbance of the outcome blue-colored complex 

was determined at 760nm by using a UV-spectrophotometer. Upon using the calibration 

curve, the phenolic concentration was calculated as mg gallic acid equivalent (GA eq.) 

per gram of dried extract. 

3.4. Measuring the total flavonoid concentration 

        The aluminum chloride technique of Kiranmai et al. (2011) was used to assess the 

total flavonoid concentration. In order to measure the absorbance of the resulting yellow 

color, a UV-spectrophotometer was used at 420nm. The flavonoid concentration of the 

extract was quantified in milligrams of quercetin equivalent (quercetin eq.) per gram of 

dried extract by the use of the calibration curve. 

3.5. Quantification of total alkaloid concentration 

        The extract's total alkaloid concentration was quantified using the method developed 

by Li et al. (2015). The measurement of absorbance was performed with a UV–vis 

spectrophotometer at a specific wavelength of 418nm. The alkaloid concentration of the 

extract was determined by utilizing the calibration curve and reported as milligrams of 

berberine equivalent (berberine eq.) per gram of dried extract. 

 

3.6. Evaluation of total antioxidant capacity (TAC) 

        The total antioxidant capacity (TAC) of extracts was estimated using the 

colorimetric method of Prieto et al. (1999). This method relies on the reduction of 

Mo(VI) to Mo(V) by the extract/standard and the production of a green-colored 

compound of phosphate/Mo(V) at acidic conditions. The absorbances were recorded at 

695nm using a spectrophotometer. Increasing the absorbance of the reaction mixture 

indicates a high level of TAC. The TAC was expressed as mM ascorbic acid equivalent 

(AA eq.) per gram of dried extract using the calibration curve.  

4. In vitro cytotoxic activity of ink extract and nidamental gland extract of Sepia 

officinalis using 3-(4,5-dimethyl thiazol-2-yl)-2,5-diphenyl tetrazolium bromide 

(MTT) assay 
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        Screening the cytotoxic activity of IE and NGE was conducted on four human 

cancer cell lines, namely lung carcinoma (A-549, ATCC: CCL-185, RRID: 

CVCL_0023), epidermoid carcinoma (A-431, ATCC: CRL-1555, RRID: CVCL_0037), 

colorectal carcinoma (HCT-116, ATCC: CCL-247, RRID: CVCL_0291), and prostatic 

adenocarcinoma (PC-3, ATCC: CRL-1435, RRID: CVCL_0035). All cell lines were 

acquired from VACSERA, Giza, Egypt. According to Kalaba et al. (2022), all cancer 

cell lines at a concentration of 1×10
5
 cells/ ml were maintained in 96-well tissue culture 

microtiter plates (100 µl/ well) and added to Roswell Park Memorial Institute (RPMI-

1640) growth medium (Gibco BRL) containing 10% fetal bovine serum, 2mM L-

glutamine, 1mM sodium pyruvate, 100 µg/ ml streptomycin, and 100IU/ ml penicillin for 

24h at 5% CO2 and 37

C to complete the formation of the monolayer sheet of cells. Then, 

the cells were supplied with 100μl of media and treated with 100μl of extract sample at 

levels of 1000, 500, 250, 125, 62.5, and 31.25µg/ ml (three replicates). Plates were 

incubated for 24h at 5% CO2 and 37

C. Following this step, the media were removed, and 

plates were rinsed with phosphate-buffered saline (PBS) (pH 7.4, 0.137M), and the cells 

were incubated with 50µl/ well of 3-(4,5-dimethyl thiazol-2-yl)-2,5-diphenyl tetrazolium 

bromide (MTT) (5 mg/ml PBS) solution for 4h to allow the formation of formazan after 

the reduction of MTT by the mitochondrial dehydrogenase activity in viable cells. 

Subsequently, 50µl of dimethyl sulfoxide (DMSO) solution was added to each well and 

left for 30min in a 5% CO2 incubator at 37

C to dissolve the purple needle crystals of 

formazan. The optical density of each well was recorded at 560nm by an ELISA 

microplate reader. The cell viability percentage was calculated by the subsequent 

equation: 

Cell viability % = (Absorbance of treated cells / Absorbance of negative control) × 100 

Cytotoxicity % = 100 – Cell viability % 

        The median inhibitory concentration (IC50) value of the extracted sample, the 

concentration needed to achieve a 50% inhibition of cell growth, was calculated by an 

online AAT Bioqest- IC50 calculator tool. Moreover, after 24h of treatment, the 

antiproliferative effects of various concentrations of IE and NGE of S. officinalis on the 

cancer cell lines were examined and photographed by an inverted phase contrast 

microscope (Helmut Hund GmbH, Wetzlar, Germany). 

5. Statistical analysis of data 

        The Student's t-test was employed to analyze the results. All results were expressed 

as means ± standard deviations (SD) and performed in triplicate. Version 20.0 of IBM-

SPSS software was used to conduct the statistical analyses. Distinctions were deemed to 

be significant when P- value was at 0.05 or less (Kirkpatrick & Feeney, 2012). 

 

RESULTS  

 

1. Bioactive compounds identification of ink extract and nidamental gland extract of 

Sepia officinalis through using GC-MS technique 
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        The resulting data from the GC-MS analysis of S. officinalis extracts, IE and NGE, 

present different compounds with different retention times, as shown in Fig. (2). GC-MS 

profile of NGE presents high peak height and area for saturated fatty acids (n-

hexadecanoic acid, myristic acid, octadecanoic acid, dodecanoic acid, pentadecanoic 

acid, and heptadecanoic acid), hexadecanoic acid, methyl ester, unsaturated fatty acid 

(arachidonic acid), 1-hexadecanol, and hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl) 

ethyl ester in comparison with IE. Among all compounds extracted from both extracts, 

the n-hexadecanoic saturated fatty acid is the most abundant compound, with a peak area 

of 2941074.8 for IE and 28132282 for NGE (Tables 1, 2). 
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Fig. 2. GC-MS chromatograms of Sepia officinalis extracts with the identified 

compounds' retention times (RTs). a: Ink extract (IE) and b: Nidamental gland extract 

(NGE)
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Table 1. Chemical constituents detected in ink extract (IE) of Sepia officinalis using GC-MS technique 

Peak 

number 

Compound name Compound nature Molecular 

formula 

MW  

(g/mol) 

RT 

(min) 

Height Area (IU) Area 

% 

1 Cyclohexene, 1-methyl-4-(1-

methylethenyl)-, (S)- 

Monoterpene C10H16 136.23 6.32 1164193 45869.5 0.24 

2 Undecane, 2-methyl- Alkane C12H26 170.33 17.18 2638992 72138.6 0.38 

3 Dodecanoic acid  Saturated fatty acid C12H24O2 200.32 18.10 1529166 62124.6 0.32 

4 Heptacosane Alkane C27H56 380.70 19.84 4173200 108273.6 0.57 

5 dl-Alanine Non-essential alpha-

amino acid 

C3H7NO2 89.09 19.89 1848520 38888.6 0.20 

6 Myristic acid  Saturated fatty acid C14H28O2 228.37 20.49 10046847 360190.6 1.89 

7 Pentadecanoic acid Saturated fatty acid C15H30O2 242.40 21.73 1835321 66979.4 0.35 

8 1-Hexadecanol  Fatty alcohol C16H34O 242.44 22.03 3199968 140682.4 0.74 

9 2-Bromotetradecane Bromoalkane C14H29Br 277.28 22.43 1096764 37066 0.19 

10 Hexadecanoic acid, methyl ester  Fatty acid methyl ester C17H34O2 270.45 22.60 1905919 80238 0.42 

11 Linoleic acid  Polyunsaturated fatty 

acid 

C18H32O2 280.40 22.79 3623006 153229.4 0.80 

12 n-Hexadecanoic acid  Saturated fatty acid C16H32O2 256.42 23.10 65041660 2941074.8 15.49 

13 Benzenemethanol, 2-(2-

aminopropoxy)-3-methyl- 

Amine alcohol C11H16O3 196.24 23.25 1779452 100321.6 0.52 

14 Actinobolin Polyketide C13H20N2O6 300.31 23.31 1501024 50247.3 0.26 

15 Oxirane, tetradecyl- Alkyl oxirane C16H32O 240.42 23.97 1611472 65938.4 0.34 

16 Heptadecanoic acid  Saturated fatty acid 2O34H17C 270.50 24.50 2179224 46222.3 0.24 



45        Cytotoxic Activity of the Ink and Nidamental Gland Extracts from Sepia officinalis on Cancer Cell Lines 

 

17 3-Hydroxy-N-

methylphenethylamine 

Phenethylamine C9H13NO 151.21 24.53 1899285 44209.7 0.23 

18 Cyclopentolate -H2O  Alkaloid C17H25NO3 291.39 24.82 1555161 54346.9 0.28 

19 Behenic alcohol Alcohol C22H46O 326.60 24.90 1159951 48891 0.25 

20 Undecanoic acid, 11-bromo-, 

methyl ester 

Fatty acid methyl ester C12H23BrO2 279.21 25.53 1325175 37620.6 0.19 

21 1-Eicosanol Fatty alcohol C20H42O 298.50 25.68 3001702 155888.7 0.82 

22 Pterin-6-carboxylic acid Pterin derivative C7H5N5O3 207.15 25.76 1523140 81535.6 0.42 

23 Octadecanoic acid  Saturated fatty acid C18H36O2 284.47 26.12 19332338 1182632.1 6.22 

24 2,3-Dihydro-7-methyl-4-phenyl-

1H-1,5-benzodiazepin-2-one 

Benzodiazepine C16H14N2O 250.29 

 

26.22 2163124 83663.7 0.44 

25 dl-Alanyl-dl-valine Dipeptide C8H16N2O3 188.22 26.29 1776049 83009.9 0.43 

26 Tetraacetyl-d-xylonic nitrile Otro C14H17NO9 343.29 26.38 1257125 96949.3 0.51 

27 1,2-Propanediamine Aliphatic amine C3H10N2 74.12 26.48 1602796 48246.5 0.25 

28 Octadecane, 1-(ethenyloxy)- Alkane C20H40O 296.53 26.81 2153214 90302.3 0.47 

29 Quinomethionate Quinoxaline C8H6N2OS2 210.27 26.96 1616179 37594.4 0.19 

30 Benzeneethanamine, 2,5-

difluoro-á,3,4-trihydroxy-N-

methyl- 

Amine 

 

C9H11F2NO3 219.18 

 

27.00 1783791 43061 0.22 

31 Cyclobutanol Alcohol C4H8O 72.11 27.04 1557296 64353.9 0.33 

32 Dinoseb Dinitrophenol C10H12N2O5 240.21 27.55 2143604 118086 0.62 

33 3,7-Diacetamido-7H-s-

triazolo[5,1-c]-s-triazole 

Triazole 

 

C7H9N7O2 223.19 

 

27.75 1505188 43079.1 0.22 

34 Octanoic acid, 2-

dimethylaminoethyl ester 

Saturated fatty acid 

ester 

C12H25NO2 215.33 28.16 5886350 363081.3 1.91 

35 15-Hydroxypentadecanoic acid -long-hydroxy-Omega

chain fatty acid 

C15H30O3 

 

258.40 

 

28.36 2013160 133338.5 0.70 

36 Arachidonic acid Unsaturated fatty acid C20H32O2 304.50 28.45 2828405 171006.2 0.90 

37 Sinapic acid  Phenolic acid C11H12O5 224.21 29.60 1409394 42389.2 0.22 
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38 Pentanal Saturated fatty 

aldehyde 

C5H10O 86.13 29.91 911475 46393.8 0.24 

39 Silane, methyl- Organosilicon 

compound 

CH6Si 46.14 30.11 1375556 42735.1 0.22 

40 Z-3-Octadecen-1-ol acetate Fatty acid ester C20H38O2 310.50 30.22 911672 39105.1 0.20 

41 Cyclopentolate Carboxylic ester C17H25NO3 291.40 31.81 1790427 49076.4 0.25 

42 Cyclotrisiloxane, hexamethyl- Organosilicon 

compound 

C6H18O3Si3 222.46 31.85 1978660 67917.2 0.35 

43 1H-Purine-2,6-dione, 3,7-

dihydro-1,3-dimethyl-7-[2-[(1-

methyl-2-

phenylethyl)amino]ethyl]- 

Xanthine derivative 

 

C18H23N5O2 

 

341.40 31.90 1952519 46053.2 0.24 

44 Hexadecanoic acid, 2-hydroxy-

1-(hydroxymethyl)ethyl ester 

Amino compound C19H38O4 

 

330.50 

 

32.21 8165407 1136775.6 5.98 

45 Benzoic acid, 3,5-bis(1,1-

dimethylethyl)-4-hydroxy- 

Phenolic compound C17H26O3 278.40 32.40 1844137 84965.6 0.44 

46 1-Monolinoleoylglycerol 

trimethylsilyl ether 

Steroid C27H54O4Si2 498.88 32.44 1682612 102151.1 0.53 

47 3-Benzyloxy-1,2-dihydro-2-

oxoquinoxaline 

Quinoxaline 

derivative 

C15H12N2O2 252.27 32.58 1401166 37076.7 0.19 

48 Creatinine Lactam C4H7N3O 113.11 32.60 2175382 90038.1 0.47 

49 Ethanol, 2-(9-octadecenyloxy)-, 

(Z)- 

Alcohol C20H40O2 312.50 33.97 1744784 37867.6 0.19 

50 Chlorothen 

 

Aminopyridine 

(dialkylarylamine and 

tertiary amino  

compound) 

C14H18ClN3S 295.80 34.02 1946767 247145.9 1.30 

MW: Molecular weight and RT: Retention time. 

 

https://pubchem.ncbi.nlm.nih.gov/compound/amino
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Table 2. Chemical constituents detected in nidamental gland extract (NGE) of Sepia officinalis using GC-MS technique 

 

Peak 

number 

Compound name Compound nature Molecular 

formula 

MW 

(g/mol) 

RT 

(min) 

Height Area (IU) Area 

% 

1 L-2-Aminobutyric acid α-amino acid C4H9NO2 103.12 9.23 8411477 566276.9 0.23 

2 1,2-Dimethyl-3-ethyldiaziridine Diaziridine C5H12N2 100.16 10.45 14022866 794686.4 0.33 

3 1,2-Propanediamine, N,N'-

dimethyl-, (S)- 

Primary aliphatic 

amine 

C5H14N2 102.18 12.48 7267193 1136147.2 0.47 

4 3-Buten-1-amine, N,N-

dimethyl- 

 

Unsaturated primary 

aliphatic amine 

(Butenylamine) 

C6H13N 99.17 12.65 8321576 1054123.6 0.44 

5 1,2-Ethanediamine, N,N'-

diethyl- 

 

Primary aliphatic 

amine 

(Ethylenediamine 

derivative) 

C6H16N2 116.20 12.77 10972743 541381.1 0.22 

6 N-Allyl-N,N-dimethylamine Tertiary amine C5H11N 85.14 12.90 13484808 1208485.2 0.50 

7 Pseudoephedrine, (+)- Alkaloid C10H15NO 165 13.53 28435722 10521970 4.41 

8 3-Dimethylamino-2,2-

dimethylpropionaldehyde 

Aldehyde and 

hydantoin 

C7H15NO 

 

129.20 

 

13.93 35780436 17386356 7.29 

9 N,N-Dimethylglycine Amino acid derivative C4H9NO2 103.12 14.42 41646112 17176942 7.21 

10 D-Pyroglutamic acid 

 

Pyrrolidinemonocarbox

ylic acid (5-oxoproline) 

C5H7NO3 129.11 

 

15.27 31462130 12817650 5.38 

11 L-Proline, 5-oxo-, methyl ester Amino acid methyl 

ester 

C6H9NO3 143.14 15.55 45585540 10351768 4.34 

12 1-Propanol, 2-amino-  Amino alcohol C3H9NO 75.11 16.30 18631584 5929704.5 2.48 

13 Pyridine, 3-phenyl- Phenylpyridine C11H9N 155.20 16.90 22117442 11240693 4.71 

14 2-Hexanamine, 4-methyl- Primary amine C7H17N 115.21 17.08 21813882 2586381.2 1.08 

15 trans-2,3-Epoxyoctane Epoxide C8H16O 128.21 17.18 20693028 1521030.2 0.63 

16 2-Butanamine, 3,3-dimethyl- Primary amine C6H15N 101.19 17.32 21606776 11894498 4.99 

17 2,4'-Bipyridine Pyridine C10H8N2 156.18 17.91 16774864 1729406 0.72 
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18 Dodecanoic acid  Saturated fatty acid C12H24O2 200.32 18.10 10187175 578811.6 0.24 

19 [1,1'-Biphenyl]-3-amine Aromatic amine C12H11N 169.22 18.53 9483532 1262026.1 0.53 

20 5-Pyrimidinecarboxaldehyde, 

1,2,3,4-tetrahydro-2, 4-dioxo- 

Pyrimidine derivative C₅H₄N₂O₃ 140.10 18.62 9302413 948705 0.39 

21 l-Glutamic acid, monobenzyl 

ester 

Amino acid ester 

derivative 

C12H15NO4 237.30 18.81 10616625 1203174.4 0.50 

22 Tridecanedial Aldehyde C13H24O2 212.33 18.90 10466953 797033.9 0.33 

23 Benzenesulfonamide, 2-methyl- Sulfonamide C7H9NO2S 171.21 19.01 10188645 2183259.2 0.91 

24 1,1-Di(isopropyl)-1-

silacyclobutane 

Organosilicon 

compound 

C9H20Si 156.34 19.19 6806219 535331.4 0.22 

25 Benzenesulfonamide, 4-methyl- Sulfonamide C7H9NO2S 171.21 19.56 5404372 622456.5 0.26 

26 Myristic acid methyl ester  Fatty acid methyl ester C15H30O2 242.40 20.08 67220968 1679586.4 0.70 

27 Myristic acid  Saturated fatty acid C14H28O2 228.37 20.49 88002208 2924462.5 1.22 

28 Pentadecanoic acid, methyl 

ester 

Fatty acid methyl ester C16H32O2 256.42 21.26 24291418 691653.5 0.29 

29 Pentadecanoic acid Saturated fatty acid C15H30O2 242.40 21.68 21903296 815129 0.34 

30 1-Hexadecanol  Fatty alcohol C16H34O 242.44 21.98 12573477 591436.2 0.24 

31 Hexadecanoic acid, methyl 

ester  

Fatty acid methyl ester C17H34O2 270.45 22.54 619746240 18959580 7.96 

32 E-9-Tetradecenoic acid Monounsaturated fatty 

acid 

C14H26O2 226.35 22.72 10529980 572828.8 0.24 

33 Dibutyl phthalate Phthalate ester C16H22O4 278.34 22.95 242129120 7389837.5 3.10 

34 n-Hexadecanoic acid  Saturated fatty acid C16H32O2 256.42 23.06 485900064 28132282 11.81 

35 Heptadecanoic acid, methyl 

ester 

Saturated fatty acid 

methyl ester 

C18H36O2 

 

284.50 

 

23.90 19204178 710313 0.29 

36 Heptadecanoic acid  Saturated fatty acid C17H34O2 270.50 24.37 13627907 509038.3 0.21 

37 9-Octadecenoic acid (Z)-, Unsaturated fatty acid C19H36O2 296.48 25.04 16602241 559483.6 0.23 
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methyl ester  methyl ester   

38 Octadecanoic acid, methyl ester  Fatty acid methyl ester C19H38O2 298.50 25.34 37647724 1444762.4 0.60 

39 cis-Vaccenic acid Omega-7 fatty acid C18H34O2 282.50 25.49 17272568 778289.6 0.32 

40 Oleic acid  Unsaturated fatty acid C18H34O2 282.50 25.56 18312316 799590.2 0.33 

41 Octadecanoic acid  Saturated fatty acid C18H36O2 284.47 25.88 84232872 3612593.8 1.51 

42 Arachidonic acid Unsaturated fatty acid C20H32O2 304.50 27.29 17582418 629119.6 0.26 

43 cis-5,8,11,14,17-

Eicosapentaenoic acid, methyl 

ester 

Fatty acid methyl ester C21H32O2 

 

316.50 

 

27.38 38035664 1611347.9 0.67 

44 Icosapent Synthetic ethyl ester 

derivative of the 

omega-3 fatty acid 

eicosapentaenoic acid 

(EPA) 

C20H30O2 302.45 28.06 48851064 5039463 2.11 

45 3-Trifluoroacetoxypentadecane Fluro compound C17H31F3O2 324.40 28.58 10209442 588580.4 0.24 

46 4,7,10,13,16,19-

Docosahexaenoic acid, methyl 

ester, (all-Z)- 

Fatty acid methyl ester C23H34O2 

 

342.50 

 

30.30 21974012 1204908 0.50 

47 Doconexent Omega 3 fatty acid C22H32O2 328.48 31.13 20906494 1585622.6 0.66 

48 Hexadecanoic acid, 2-hydroxy-

1-(hydroxymethyl)ethyl ester 

Palmitic acid glycerol 

ester 

C19H38O4 

 

330.50 

 

31.35 20645626 1523503.6 0.64 

49 1,2-Benzenedicarboxylic acid, 

diisooctyl ester  

Dialkyl phthalate C24H38O4 

 

390.55 

 

31.71 160682944 11743462 4.93 

50 Pentadecanoic acid, 2-hydroxy-

1-(hydroxymethyl)ethyl ester 

Saturated fatty acid 

ester 

C18H36O4 

 

316.50 

 

35.15 4876874 591147 0.24 

MW: Molecular weight and RT: Retention time. 
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2. Biochemical characterization of the ink extract and nidamental gland extract of 

Sepia officinalis 

        As shown in Table (3), all biochemicals detected in NGE are significantly higher 

than those detected in IE (P< 0.05), except for alkaloids (P> 0.05). The proximate 

compositions in both extracts contained a high amount of carbohydrates, followed by 

protein. However, the lowest contents were observed for lipids in both extracts. Total 

alkaloid concentration (5.60mg berberine eq./ g dried extract) is the highest 

phytochemicals in IE, while the total phenolic concentration (9.70mg GA eq./ g dried 

extract) is the highest in NGE over the other phytochemicals. Moreover, the TAC in NGE 

appears significantly higher (P< 0.001) than that recorded in IE. 

Table 3. Biochemicals detected in ink extract (IE) and nidamental gland extract (NGE) of 

Sepia officinalis 

 

Biochemical composition 

Methanolic extract t-value Sig. 

 (2-tailed) Ink extract 

(IE) 

Nidamental gland 

extract (NGE) 

Proximate content 

Protein (mg/g dried extract) 3.50 ± 0.12 4.80 ± 0.15 -11.72- 0.00
***

 

Lipid (mg/g dried extract) 2.30 ± 0.17 3.60 ± 0.23 -7.87- 0.001
***

 

Carbohydrates (mg/g dried extract) 28.60 ± 1.60 57.30 ± 2.40 -17.23- 0.00
***

 

Phytochemical 

Phenolics (mg GA eq./g dried extract) 5.40 ± 0.61 9.70 ± 0.54 -9.14- 0.001
***

 

Flavonoids (mg quercetin eq./g dried 

extract) 
3.70 ± 0.14 4.30 ± 0.33 -2.89- 0.04

*
 

Alkaloids (mg berberine eq./g dried 

extract) 
5.60 ± 0.25 5.90 ± 0.28 -1.38- 0.23 

Total antioxidant 

Total antioxidant capacity (TAC) 

(mM AA eq./g dried extract) 
0.49 ± 0.03 1.27 ± 0.08 -15.81- 0.00

***
 

Values are presented as means of 3 replicates ± SD, 
*
 Statistically significant at a P-value of 0.05 or less, 

**
 

Statistically significant at a P-value of 0.01 or less, and 
***

 Statistically significant at a P-value of 0.001 or 

less (Student's t-test). 

3. Cytotoxic activity of the ink extract and nidamental gland extract of Sepia 

officinalis 

        The results in Figs. (3, 4) demonstrate that the cytotoxic activities of IE and NGE 

have dose-dependent viability and cytotoxicity on the four tested cancer cell lines at 

concentrations in a range of 31.25 - 1000µg/ ml. The results in Table (4) show that the 

wells treated with the IE presented dramatic changes in cell viability ranging from 99.90± 

0.55, 99.77± 1.59, 100± 0.83, and 100± 1.60% (31.25μg/ ml) to 16.87± 2.39, 17.19 ± 

2.18, 9.58± 1.29, and 12.21± 1.40% (1000μg/ ml) for A-549, A-431, HCT-116, and PC-3 

cell lines, respectively. While the NGE showed percentages of cell viability varying from 

99.72± 0.60, 99± 2.03, 99.74± 0.52, and 99.83± 1.77% (31.25μg/ ml) to 5.51± 1.59, 4.92± 
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1.66, 4.11± 0.75, and 3.52± 0.33% (1000μg/ ml) for A-549, A-431, HCT-116, and PC-3 

cell lines, respectively. 

        NGE displayed potent cytotoxic effects against the four cell lines, A-549, A-431, 

HCT-116, and PC-3 compared to IE at most tested concentrations. The percentages of cell 

viability for all cell lines treated with NGE significantly decreased (P< 0.01), as 

compared with that recorded for IE, especially at concentrations of 1000, 500, and 

250µg/ ml. IE extract exhibited a potent growth inhibition activity against PC-3 cells, 

followed by HCT-116, A-431, and A-549 with IC50 of 372.21, 480.06, 511.03, and 

517.52µg/ ml, respectively. At the same time, NGE presented a potent growth inhibition 

activity against HCT-116 cells, followed by PC-3, A-431, and A-549 with IC50 of 220.04, 

242.22, 262.83, and 427.45µg/ ml, respectively. The in vitro antiproliferative 

morphological impacts of different concentrations of IE and NGE of S. officinalis against 

these cell lines are presented in Fig. (5). 

 

 

 

 

 

 



 

 

 

Table 4. The cytotoxic effects of Sepia officinalis ink and nidamental gland methanolic 

extracts following a 24-hour incubation period 

Cell 

line 

Concentr

ation 

(µg/ml) 

Ink extract (IE) Nidamental gland extract 

(NGE) 

t-

valu

e 

Sig. 

(2-

tailed

) 

Viabi

lity 

% 

Regression 

equation 

IC50 

(µg/

ml) 

Viab

ility 

% 

Regression 

equation 

IC50 

(µg/

ml) 

  

Human 

lung 

carcino

ma 

(A-549) 

1000 16.87 

± 

2.39 

Y= 0 + 

(101.6428 –

0)/[1+(X/517.52

35)
3.1295

] 

517.

52 

5.51 

± 

1.59 

Y= 0 + (99.5573 

–

0)/[1+(X/427.45

79)
3.4525

] 

427.

45 
6.8

3 

0.00

2
**

 

500 49.15 

± 

3.14 

36.41 

± 

0.96 

6.7

0 

0.00

3
**

 

250 98.99 

± 

2.60 

86.29 

± 

1.47 

7.3

3 

0.00

2
**

 

125 99.31 

± 

0.27 

97.97 

± 

1.10 

2.0

2 
0.11 

62.5 99.90 

± 

1.04 

99.26 

± 

1.96 

0.5

0 
0.64 

31.25 99.90 

± 

0.55 

99.72 

± 

0.60 

0.3

8 
0.71 

Human 

epider

moid 

carcino

ma 

 (A-

431) 

1000 17.19 

± 

2.18 

Y= 0 + 

(101.6652 –

0)/[1+(X/511.03

79)
3.1

] 

511.

03 

 

4.92 

± 

1.66 

Y= 0 + 

(101.2986 –

0)/[1+(X/262.83

08)
2.9636

] 

262.

83 

 

7.7

3 

0.00

2
**

 

500 47.82 

± 

2.57 

15.92 

± 

2.17 

16.

38 

0.00
***

 

250 98.56 

± 

5.22 

51.08 

± 

3.19 

13.

41 

0.00
***

 

125 99.67 

± 

1.79 

96.52 

± 

3.23 

1.4

7 
0.21 

62.5 99.67 

± 

5.06 

98.56 

± 

1.63 

0.3

6 
0.73 

31.25 99.77 

± 

1.59 

99.00 

± 

2.03 

0.5

1 
0.63 
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 Human 

colorect

al 

carcino

ma  

(HCT-

116) 

1000 9.58 

± 

1.29 

Y= 0 + 

(100.8702 –

0)/[1+(X/480.06

69)
4.2465

] 

480.

06 

4.11 

± 

0.75 

Y= 0 + (101.185 

–

0)/[1+(X/220.04

71)
3.0974

] 

220.

04 

 

6.3

0 

0.00

3
**

 

500 44.33 

± 

3.08 

10.19 

± 

0.67 

18.

70 

0.00
***

 

250 99.00 

± 

2.05 

38.76 

± 

2.67 

30.

90 

0.00
***

 

125 99.05 

± 

2.05 

88.25 

± 

3.07 

5.0

5 

0.00

7
**

 

62.5 99.95 

± 

0.67 

99.20 

± 

2.56 

0.4

9 
0.64 

31.25 100.0

0 ± 

0.83 

99.74 

± 

0.52 

0.4

3 
0.68 

Human 

prostate 

adenoc

arcino

ma 

(PC-3) 

1000 12.21 

± 

1.40 

Y= 0 + 

(102.7231 –

0)/[1+(X/372.21

96) 
2.1034

] 

372.

21 

3.52 

± 

0.33 

Y= 0 + 

(102.0641 –

0)/[1+(X/242.22

03)
3.6787

] 

242.

22 
10.

38 

0.00

6
**

 

500 36.81 

± 

5.80 

11.99 

± 

1.91 

7.0

3 

0.00

2
**

 

250 68.45 

± 

1.34 

45.21 

± 

2.93 

12.

48 

0.00
***

 

125 98.43 

± 

2.00 

98.99 

± 

1.37 

-

0.3

9- 

0.71 

62.5 99.72 

± 

1.19 

99.77 

± 

1.40 

-

0.0

5- 

0.96 

31.25 100.0

0 ± 

1.60 

99.83 

± 

1.77 

0.1

2 
0.90 

 
IC50: Median inhibitory concentration. Values are presented as means of 3 replicates ± SD, 

*
 Statistically 

significant at a p-value of 0.05 or less, 
**

 Statistically significant at a p-value of 0.01 or less, and 
***

 

Statistically significant at a p-value of 0.001 or less (Student’s t-test). 



 

 

 

 

Fig. 3. Percentage of cell viability (%) of different human cell lines after 24 hour-

incubation period with the methanolic ink extract (IE) and nidamental gland extract 

(NGE) of Sepia officinalis. a: Lung carcinoma (A-549), b: Epidermoid carcinoma (A-

431), c: Colorectal carcinoma (HCT-116), and d: Prostate adenocarcinoma (PC-3) 
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Fig. 4. Percentage of cytotoxicity (%) of different human cell lines after 24 hour-

incubation period with the methanolic ink extract (IE) and nidamental gland extract 

(NGE) of Sepia officinalis. a: Lung carcinoma (A-549), b: Epidermoid carcinoma (A-

431), c: Colorectal carcinoma (HCT-116), and d: Prostate adenocarcinoma (PC-3) 
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Fig. 5. In vitro antiproliferative morphological effect of different concentrations of the 

ink extract (IE) and nidamental gland extract (NGE) of Sepia officinalis against different 

human cell lines; lung carcinoma (A-549), epidermoid carcinoma (A-431), colorectal 

carcinoma (HCT-116), and prostate adenocarcinoma (PC-3) after 24 hour-incubation 

period, Scale bar = 100µm.  
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DISCUSSION 

 

        Cancer is still a major health issue worldwide. Numerous studies have been 

conducted on this field to find new sources of anticancer medications, particularly from 

marine invertebrates since they provide a wide variety of unique chemical structures for 

new bioactive chemical compounds (Fahmy & Soliman, 2013; Senan, 2015). Among 

marine invertebrates, cephalopods are the most interesting source of extremely potent 

bioactive metabolites, with a great potential to develop new and much-needed drugs, 

primarily for cancer (Khudair et al., 2019; Salem et al., 2020). They use these bioactive 

chemical compounds for self-defense and for preserving eggs and embryos. The ink 

secretion from cephalopods was considered one of the new sources of bioactive products 

(Peruru et al., 2012; Hossain et al., 2019). The ink is a multifunctional marine bioactive 

agent that destroys cancer cells. It exhibited strong cytotoxicity on various cell lines 

through inhibiting cell growth (Russo et al., 2003; Fahmy & Soliman, 2013; Khudair 

et al., 2019), initiation of apoptosis (Derby, 2014; Salem et al., 2020), and the reduction 

of viable tumor cell count (Soliman et al., 2015).   

        The present results demonstrated that the cytotoxic activities of IE and NGE from S. 

officinalis have dose-dependent viability and cytotoxicity on the four tested cancer cell 

lines. These results conform to the obtained results of Diaz et al. (2015), Riyad et al. 

(2020) and Salem et al. (2020), who indicated that there is a significant decrease in 

viability percentages of HepG2 liver cancer cells, A-549 human lung carcinoma cell line, 

and Ehrlich Ascites Carcinoma (EAC) cell line, respectively, as the concentration of 

extract increased.  

       The present results revealed that the cytotoxic activity of S. officinalis depends on the 

type of an extracted part from S. officinalis and the type of the cancer cell line. The NGE 

has a good cytotoxic activity on all treated cancer cell lines: A-549, A-431, HCT-116, and 

PC-3 compared to IE at most tested concentrations. Furthermore, the IE extract exhibited 

a potent growth inhibition activity against PC-3 cells, followed by HCT-116, A-431, and 

A-549 with IC50 of 372.21, 480.06, 511.03, and 517.52µg/ ml, respectively. At the same 

time, the NGE presented a potent growth inhibition activity against HCT-116 cells, 

followed by PC-3, A-431, and A-549 with IC50 of 220.04, 242.22, 262.83, and 427.45µg/ 

ml, respectively. 

        The present results are more or less similar to those obtained by the previous reports 

on the cytotoxic activity of the squid and cuttlefish extracts. Diaz et al. (2014) indicated 

that the crude and partially purified Loligo duvauceli squid inks exhibited a potent 

cytotoxic effect on the HepG2 liver cancer cell line with the IC50 value at 125µg/ ml 

concentration. Diaz et al. (2015) reported that the viability of HepG2 cells, after 

treatment with the methanolic extract of L. duvauceli and Sepia pharaonis bone powder, 

ranged from 63.161 (1000µg/ ml) to 73.366% (100µg/ ml) and 58.368 (1000µg/ ml) to 

68.380% (100µg/ ml), respectively, with IC50 at a concentration of >1000µg/ ml. Salem 

et al. (2020) revealed that the viability of EAC cell line, treated with methanolic shell and 

ink extracts of S. officinalis, was 61% for 1000μg/ ml to 83% for 100μg/ ml and 61% for 

100μg/ ml to 100% for 25μg/ ml, respectively. They recorded the IC50 values at a level of 

>1000μg/ ml for shell extract and >100μg/ ml for IE. 
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        The cytotoxic activity of S. officinalis extracts on cancer cell lines is affiliated with 

the presence of a variety of bioactive chemical compounds (Salem et al., 2020). The 

present result of GC-MS analysis identified different bioactive chemical compounds in 

both extracts of S. officinalis, IE and NGE, having different therapeutic applications, such 

as saturated fatty acids (n-hexadecanoic acid, myristic acid, octadecanoic acid, 

dodecanoic acid, pentadecanoic acid, and heptadecanoic acid), hexadecanoic acid, methyl 

ester, unsaturated fatty acid (arachidonic acid), 1-hexadecanol, and hexadecanoic acid, 2-

hydroxy-1-(hydroxymethyl) ethyl ester. These bioactive compounds presented a high 

peak height and an area in NGE compared to IE. Most of these compounds have 

cytotoxic activities on cancer cell lines and antioxidant properties like n-hexadecanoic 

acid (Harada et al., 2002; Subavathy & Thilaga, 2016; Arora & Kumar, 2018), which 

is the most abundant compound in both extracts, with a peak area of 2,941,074.8 for IE 

and 28,132,282 for NGE among all compounds extracted. This fatty acid and its methyl 

ester have a role in human gastric cancer cells (Yu et al., 2005) and inducing apoptosis in 

cervical cancer cell lines (Paul & Kundu, 2017), respectively. 

        Other fatty acids like pentadecanoic acid (Lin et al., 2009), heptadecanoic acid 

(Lalitharani et al., 2010), octadecanoic acid (Panigrahi et al., 2014; Arora & Kumar, 

2018), myristic acid (Subavathy & Thilaga, 2016; Arora & Kumar, 2018), and 

arachidonic acid (Muhammad et al., 2020) exhibited cytotoxic activities on cancer cell 

lines and antioxidant properties. Octadecanoic acid has the potential activity to prevent 

and treat breast cancer by inducing apoptosis and inhibiting the cell cycle of breast 

tumors (Saadatian‐Elahi et al., 2004; Evans et al., 2009a, b) and has antiproliferative 

effects on prostatic cancer cells (Hagen et al., 2013). 

        Moreover, the present GC-MS results showed that IE of S. officinalis has bioactive 

compounds with a cytotoxic activity on cancer cell lines and antioxidant activities like 1-

monolinoleoylglycerol trimethylsilyl ether (Parthipan et al., 2015; Singh & Patra, 

2018), sinapic acid (Chen, 2016), benzenemethanol, 2-(2-aminopropoxy)-3-methyl- 

(Hussein et al., 2016), and linoleic acid (Raja et al., 2016; Arora & Kumar, 2018). On 

the other side, NGE of S. officinalis presented some bioactive compounds that exhibited 

anticancer, antineoplastic, and antioxidant activities, such as 9-octadecenoic acid (Z)-, 

methyl ester (Hema et al., 2011), oleic acid (Carrillo et al., 2012; Wei et al., 2016), , 

doconexent (Babu et al., 2014), and 3-trifluoroacetoxypentadecane (Hadi & Hussein, 

2016). In addition to the previous bioactive compounds, 1,2-benzenedicarboxylic acid, 

diisooctyl ester enhances protein phosphorylation in HeLa cells to high level through 

protein kinase C and casein kinase1 (Lahousse et al., 2006).  

        The present results indicated that both extracts, IE and NGE, have high amounts of 

carbohydrates, followed by protein and lipids. The low lipid concentration over all 

proximate compositions is consistent with those investigated by Ganesan et al. (2017), 

Jeyasanta and Patterson (2020) and Riyad et al. (2020). Polysaccharides are chemical 

components with multiple therapeutic benefits involving anti-virus, anti-inflammatory, 

and antitumor bioactivities (Shi, 2016). Luo and Liu (2013) stated that marine bioactive 

squid ink polysaccharides have the antioxidant ability, with a potent scavenging effect on 

1,1-diphenyl-2-picrylhydrazyl (DPPH) and hydroxyl radicals, as well as protecting 

deoxyribonucleic acid (DNA) from oxidative damage induced by free radicals. 

        The present result showed that the total phenolic concentration was 5.4 and 9.7mg 

GA eq./ g dried extract, total flavonoid concentration was 3.7 and 4.3mg quercetin eq./ g 
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dried extract, and total alkaloid concentration was 5.6 and 5.9mg berberine eq./ g dried 

extract, for IE and NGE, respectively. These results appear high when compared with 

those obtained in the study of Nisha and Suja (2018), who found that the total phenol 

contents were 0.008 and 2.65mg GA eq./ g, and total flavonoid contents were 0.002 and 

1.32mg quercetin eq./ g in the L. duvauceli methanol ink extract and its partially purified 

form, respectively.  

        The significantly high level of TAC in NGE can be returned to the presence of high 

levels of phenolic, flavonoid, and alkaloid concentrations in NGE, as compared with IE. 

The phenolic and flavonoid compounds are a major group of primary antioxidants and 

free radical scavengers due to their high redox potential activities, supporting their 

capacity to function as reducing agents (Ozsoy et al., 2009; Jeyasanta & Patterson, 

2020; Makhlof et al., 2023). They exhibited numerous biological activities, viz. 

anticancer, antioxidant, as well as anti-inflammatory activities (Pourmorad et al., 2006; 

Mateos et al., 2020). Moreover, alkaloids are known to have antioxidant effects via 

scavenging or chelating free radicals and have numerous therapeutic applications as well 

(Chen et al., 2013; Zou et al., 2016). 

 

CONCLUSION 

 

                In conclusion, the current study showed that both S. officinalis extracts, IE and 

NGE, exhibited cytotoxic effects on cancer cell lines by decreasing the number of viable 

cancer cells. However, the NGE of S. officinalis showed a higher cytotoxic effect and had 

more toxicity toward all tested cancer cell lines than the IE due to the high level of all 

proximal compositions, phytochemicals, and TAC in NGE than IE. Hence, NGE can be 

the best toxic agent on cancer cells for developing anticancer therapy, but more research 

studies are needed to explore the mechanism of anticancer activity. 
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ARABIC SUMMARY 

 
 

 لوستخلصاث‏الحبر‏و‏الغذة‏العشُيت‏هي‏الحبار‏الوصرٌ‏للخلايا‏السام‏ٌشاطللفحص‏الوختبرٌ‏ال

 (Cephalopoda: Sepioidea) Sepia officinalis ً‏سرطاًيت‏خلايا‏خطىط‏عل

 

 هختار‏سوك‏,‏هذير‏محمد‏السيذ,‏جيهاى‏هحوىد‏الخضري,‏ًهً‏محمد*سلىي‏عبذ‏الفتاح‏الصعيذي‏

‏.هصر‏-جاهعت‏دهٌهىر‏-كليت‏العلىم‏-قسن‏علن‏الحيىاى

‏اىعىاقب‏ٍِ‏اىعذٌذ‏ىها‏اىَخاحت‏اىخقيٍذٌت‏اىسشطاُ‏أدوٌت‏لأُو‏رىل‏‏اىجذٌذة‏اىسشطاُ‏ىعلاجاث‏ٍاست‏حاجت‏هْاك‏‏‏‏‏‏‏‏

‏اىسيبٍت ‏‏اىخصائص‏ىخقٌٍٍ‏ٍحاوىت‏هى‏اىحاىً‏اىعَو‏فإُ‏وىزىل،. ‏ىيخلاٌا ‏وٍسخخيص (IE) اىحبش‏ىَسخخيصاىساٍت

‏اىشئت‏سشطاُ:‏سشطاٍّت‏خيىٌت‏خطىط‏أسبعت‏عيى Sepia officinalis اىَصشي‏اىحباس‏ٍِ (NGE) اىعشٍُت‏اىغذة

(A-549)،‏اىبششة‏وسشطاُ‏(A-431)،‏واىَسخقٌٍ‏اىقىىىُ‏وسشطاُ‏(HCT-116)،اىبشوسخاحا‏وسشطاُ‏ .(PC-3) 

 ىيغاص‏اىيىًّ‏اىطٍف‏قٍاط‏طشٌق‏عِ‏اىحٍىي‏نٍٍَائًاى‏اىخشمٍب‏فحص‏خلاه‏ٍِ‏اىَسخخيصٍِ‏ملا‏حىصٍف‏حٌ

(GC-MS) ‏الأمسذة‏ىَضاداث‏اىنيٍت‏واىقذسة‏اىْباحٍت،‏اىنٍٍَائٍت‏واىَىاد‏اىخقشٌبً،‏اىخنىٌِ‏ٍسخىٌاث‏فً‏واىخحقٍق‏ 

.(TAC) ‏‏حأثٍشاث اىعشٍُت‏اىغذة‏وٍسخخيص اىحبش أظهش‏ ‏اىسشطاٍّت ‏ىيخلاٌا ‏اىخلاٌا‏عذد‏حقيٍو‏طشٌق‏عِساٍت

-A ضذ‏ٍو/شاًجٍٍنشو‏427.45و‏517.52‏حبيغ(IC50) ‏ٍثبطت‏حشمٍضاث‏وىها‏اىجشعت‏عيى‏بْاءا‏شطاٍّت‏اىحٍتاىس

‏HCT-116 ‏ضذ‏ٍو/شاًجٍٍنشو‏220.04و‏480.06و A-431 ضذ‏ٍو/شاًجٍٍنشو‏262.83و‏511.03و‏ 549

‏جٍَع‏حجآ‏أمبش‏ٍَتس اىعشٍُت‏اىغذة‏ٍسخخيص أظهش.‏اىخىاىً‏عيى‏،PC-3‏ضذ‏ٍو/شاًجٍٍنشو‏242.22و‏372.21و

‏‏اىخلاٌا‏خطىط ‏ َسخخيص‏اىحبشبـ‏ٍقاسّت‏اخخباسها‏حٌ‏اىخًاىسشطاٍّت ‏رىل ‏اىَىاد‏ٍِ‏اىعاىٍت‏اىخشمٍضاث‏بسببو

‏بـ‏ٍقاسّت اىعشٍُت‏اىغذة‏ٍسخخيص فً‏بٍىىىجًٍا‏اىْشطت ‏اىخنىٌْاث‏جٍَع‏ماّج‏رىل،‏عيى‏وعلاوةَسخخيص‏اىحبش.

‏حيل‏ٍِ‏أعيى اىعشٍُت‏اىغذة‏ٍسخخيص فً الأمسذة‏ىَضاداث‏اىنيٍت‏واىقذسة‏ٍت،اىْباح‏اىنٍٍَائٍت‏واىَىاد‏ت،ٍقشٌبخاى

‏واعذاً‏عاٍلًا‏ Sepia officinalis  ه‏اىعشٍُت‏اىغذة‏ٍسخخيص اعخباس‏ٌَنِ‏وباىخاىً، ٍسخخيص‏اىحبش. فً‏اىَنخشفت

 .اىعَو‏آىٍت‏سخنشافلإ‏اىذساساث‏ٍِ‏ٍضٌذ‏إىى‏حاجت‏هْاك‏وىنِ‏،ساٍا‏ىيخلاٌا‏اىسشطاٍّت

 

 


