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ABSTRACT : Natural products are potential sources for the development of effective and safe anticancer 

substances. The emergence of therapeutic agents derived from natural products has reignited global interest 

and encouraged scientists to reconsider medicinal plant research as a viable scientific option for diseases 

treatment. The potential of natural compounds such as flavonoids, polyphenols, or terpenoids for cancer 

prevention has been widely investigated. Experimental evidences confirmed that Genus Adiantum (Pteridaceae) 

that is known as maidenhair ferns have been used medicinally in different parts of the world. They exhibit 

antidysenteric, antiulcer, antimicrobial, antitumor, antiviral and anti-inflammatory activities. Among these 

ferns, Adiantumpedatum was found to have antioxidant and anti-microbial activity. 
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I. INTRODUCTION 

Using medicinal plant extracts is potent for restoring healthy state in a number of diseases (Bianchiet al., 2009).Genus 

Adiantum (Pteridaceae) forms a significant dominant component of many plant communities especially in the tropical 

and temperate regions. These are commonly known as maidenhair ferns(Chandrappa et al., 2011). These ferns are 

one of the world’s oldest and most basic vascular plant groupings, including leaves (called fronds), roots, and upright 

stems.  They do not possess flowers or seeds, but instead reproduce by spores (Ishaq et al., 2014).Many of them have 

been used medicinally in different parts of the world. They exhibit antidysenteric, antiulcer, antimicrobial, antitumor 

and antiviral activities (Rastogi et al., 2018).More than 130 triterpenoids, flavanoids, phenyl propanoids, phenolics, 

coumarins, phytosterols, fatty acids, and other chemicals were discovered, including steroids, salicylic acids, lipids, 

and long-chain compounds (Pan et al., 2011).The genus Adiantum pedatum belongs to the Pteridaceae family, along 

with over 200 other species (Chandrappa et al., 2011). 

Botanical classification of Adiantum pedatum: 

Division: Pteridophyta 

Class: Polypodiopsid 

Subfamily: Vittarioideae 

Genus:Adiantum 

Species: Adiantumpedatum 

This classification is according to (Rothfels and Schuettpelz, 2014and Irfan et al., 2021). 

II. MATERIALS AND METHODS 

Chemical composition of Adiantum pedatum: 

Arachidonic acid (ARA) was found in several ferns, including  Adiantum pedatum (Gellermanand Schlenk, 

1964), it can be supplied from diet or from plant-rich essential fatty acid, linoleic acid, which may be generated 
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in plants from oleic acid  (Abediand Sahari, 2014). It is an important polyunsaturated fatty acid present as an 

essential constituent of cell membrane conferring it with fluidity and flexibility (Wang et al., 2019). Reports 

 

 

 from decades ago suggested that polyunsaturated fatty acids (PUFA), particularly free unesterified ARA, had 

tumoricidal potential in vitro and in vivo (Siegel et al., 1987).Undurti Das and colleagues, who proposed ARA 

as a possible anti-cancer therapy, provided the most important and consistent research showing the tumoricidal 

impact of PUFA, specifically ARA (Das, 1990), Thus, ARA has been shown to preferentially kill tumor cells in 

vitro (Das, 1991). 

The presence of twelve different triterpenoids extracted from the dried leaves of this fern (Shiojima et al., 

1993).Triterpenoids are naturally occurring and physiologically active chemicals derived from a variety of 

plants have anti-inflammatory, anticancer, and anti-oxidant activities. Triterpenoids such as ursolic acid (UA) 

and oleanolic acid (OA) are inhibitors of leukemia cell proliferation and inducers of apoptosis (Cipak et al., 

2006). 

Cardiac glycosides (Flavonols) (Lea et al., 2010),terpenoids, steroids, and phenols were abundant in A. 

pedatum. Various plant researches have revealed that cardiac glycosides have antioxidant and antibacterial 

effects (Chandrappaet al., 2011). Steroids have antioxidant properties as well (Savage et al., 2002). There are 

four organic solvent extracts of Adiantum pedatum present (acetone, ethyl acetate, ethanol, and hexane). The 

acetone and ethyl acetate extracts shows substantial antibacterial activity. The antibacterial activity of A. 

pedatum acetone extract is substantially greater than that of ethyl acetate. The ethyl acetate extract of A. 

pedatum demonstrated stronger antioxidant activity than the acetone, ethyl alcohol, and hexane extracts; the 

extracts had proton donating capacity and may operate as free radical inhibitors or scavengers, perhaps serving 

as main antioxidants (Chandrappa et al., 2011). 

Gas chromatography-mass spectroscopy (GC-MS) is a combined analytical technique used to determine and 

identify compounds present in a plant sample. GC-MS plays an essential role in the phytochemical analysis and 

chemotaxonomic studies of medicinal plants containing biologically active components ) Olivia et al., 

2021)such as flavonoids, tannins, saponins, alkaloids, and terpenoids which have several biological properties 

including antioxidant, anti-inflammatory, anti-diarrhea, anti-ulcer, and anticancer activities, among 

others(Starlin et al., 2019). 
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GC-MS ANALYSIS OF ADIANTUM PEDATUM  ETHANOLIC EXTRACT: 

Bioactive compounds  RT Area% MF MW Formula  Activity  Reference  

à-D-GLUCOPYRANOSIDE, METHYL 21.36 1.68 739 331 C13H26BNO6Si Anticancer  
Antioxidant  

(Islam et al., 

2022) 

(Abdullah et 

al., 2022) 

5,8,11,14-Eicosatetraynoic acid,TMS derivative 21.36 9.68 707 368 C23H32O2Si Anticancer (Shahin et al., 

2022) 

Dasycarpidan-1-methanol, acetate 21.36 23.68 713 326 C20H26N2O2 Anticancer (Nasr et al., 

2023) 

Traumatic acid, (E)-, 2TMS derivative 22.74 0.69 710 372 C18H36O4Si2 Anticancer  
Antioxidant 

(Jabłońska-

Trypuć et al., 

2020) 

Panaxydol, TMS 22.6 21.25 694 332 C20H32O2Si Anticancer (Kim et al., 

2016) 

2-Oleoylglycerol, 2TMS derivative 22.88 0.36 731 500 C27H56O4Si2 Antioxidant (Masek et al., 

2020) 

MANNOFURANOSIDE, METHYL 
2,3,5,6-TETRAKIS-O-(TRIMETHY LSILYL)-, 

à-D- 

23.31 8.56 772 482 C19H46O6Si4 Anticancer 
Antimicrobial 

Antioxidant 

(Al-Abdallah et 

al., 2022) 

Uridine, 3TMS derivative 23.31 7.56 717 460 C18H36N2O6Si3 Anticancer  (Khwaza et al., 

2020) 

á-D-GALACTOPYRANOSIDE, METHYL 23.07 21.38 734 362 C14H31BO6Si2 Anticancer  (Lyantagaye, 

2013) 

Methyl à-D-glucofuranoside, 4TMS derivative 24.43 2.5 836 482 C19H46O6Si4 Anticancer (Abotaleb et al., 

2019) 

D-(-)-Tagatofuranose,pentakis(trimethylsilyl) 

ether (isomer1) 

24.77 8.77 765 540 C21H52O6Si5 Antioxidant  (Fatani et al., 

2022) 

D-(-)-Fructofuranose, pentakis(trimethylsilyl) 
ether (isomer2) 

24.82 8.91 782 540 C21H52O6Si5 Antioxidant  
Anti-

inflammatory 

(Ragab et al., 

2021) 

D-Psicofuranose, pentakis(trimethylsilyl) ether 

(isomer1) 

24.82 21.91 777 540 C21H52O6Si5 Antioxidant  

anticancer 
(Ragab et al., 

2021) 

1,5-Anhydrohexitol, 4TMS derivative 25.44 9.97 797 452 C18H44O5Si4 Antioxidant  (Spanou et al., 

2007) 

á-DL-ARABINOPYRANOSE, 1,2,3,4-

TETRAKIS-O-(TRIMETHY LSILYL)- 

25.44 8.97 807 438 C17H42O5Si4 Antioxidant  

anticancer 
(Chen et al., 

2015) 

MANNOONIC ACID, 2,3,5,6-TETRAKIS-O-

(TRIMETHY LSILYL)-, LACTONE 

26.2 6.2 728 466 C18H42O6Si4 Antioxidant  

anticancer 
(Youssef et al., 

2023) 

Dulcitol, 6TMS derivative 27.72 6.27 759 614 C24H62O6Si6 Anti-
inflammatory 

Anticancer  

(Suresh et al., 

2011) 

D-Sorbitol, 6TMS derivative 27.72 6.27 752 614 C24H62O6Si6 Antioxidant  (El Far and 

Taie, 2009) 

BUTANAL, 2,3,4-

TRIS[(TRIMETHYLSILYL)O XY]-, (R*,R*)- 

27.72 6.27 870 336 C13H32O4Si3 Antioxidant  

anticancer 
(Bekhouche et 

al., 2018) 

L-Fucitol, 5TMS derivative 27.72 6.27 752 526 C21H54O5Si5 Antioxidant  

anticancer 

(Pal et al., 2022) 
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III. RESULTS  

Oxidative stress and chronic inflammation in human carcinogenesis: 

Tissue homeostasis is an equilibrium that involves cell proliferation and cell death, and any disruption in this 

balance has been associated to a variety of cancers (Shin et al., 2019).  Cancer is thought to be a "disease of 

mutations" in the cell genome that disrupts the balance between cell division (proliferation) and resting or 

quiescence in favor of cell proliferation (Hassanpour and Dehghani, 2017).  

One of the most significant characteristics of cancers is their capacity to avoid programmed cell death, often 

known as apoptosis (Hanahanand Weinberg, 2011). So, cancer cells continue to divide abnormally in an active 

state because they lack control over the homeostatic process of the cells. As a result, they produce oncogenic 

proteins that duplicate normal growth signals. Oncogenic proteins causes malignant cells to become independent 

of growth signals (gain autonomy), resulting in uncontrolled proliferation (Sever and Brugge, 2015). 

Reactive oxygen species (ROS) that present as a result of oxidative stress can cause damage to proteins and 

nucleic acids, impairing their functions. Oxygen participates in numerous biochemical processes that generate 

harmful reactive intermediates that have the potential to damage DNA. Oxidative DNA damage leads to 

replication errors that can lead to mutations and chromosomal aberrations (Cho et al., 2022) and mutations are 

known to cause cancer (Gupta et al., 2014). 

In recent years, evidence has been obtained that cellular oxidative stress play critical roles in the pathophysiology 

of inflammation (Nathan and Cunningham-Bussel, 2013). As the bimolecular damage caused by oxidative stress 

is greater than the body's ability to repair it, it may trigger cellular death and extracellular matrix breakdown. The 

leakage of normal intracellular enzymes into extracellular fluids from necrotic cells functions as "alarmins" 

inducing inflammatory cascades by activating innate immune defense mechanisms caused chemo taxis of 

neutrophils and other inflammatory cells to the site of damage (Federico et al., 2007 ,Chan et al., 2012 and 

Lugrin et al., 2014). 

Medicinal uses of Adiantum pedatum: 

As antioxidant: The inhibition of oxidative stress by natural antioxidant molecules has sparked the interest of 

researchers as a promising strategy to colorectal cancer prevention. Phenolic components have been shown to have 

antioxidant action as well as the ability to interfere with numerous carcinogenic signaling pathways (Ramos et al., 

2021). Phenols were abundant in A. pedatum(Chandrappaet al., 2011). 

As anti-inflammatory agent: Triterpenoids are found in Adiantumpedatum. Several triterpenoids have anticancer 

and anti-inflammatory activities. Triterpenoids are multifunctional chemicals with anticancer activity determined 

by their capacity to suppress nuclear factor-B activation, cause apoptosis, and inhibit signal transducers 

(Petronelli et al., 2009). 

As anticancer: For the treatment of cancer, there are several specific procedures and medicinal compositions 

including plant extracts. It is presented a way of treating cancer by targeting two cellular proteases, 

metalloproteinase-9 (MMP-9) and cathepsin B (CB). A composition including one or more plant extracts is 

capable of suppressing one or more of neoplastic cell migration, endothelial cell migration, tumor development, 

tumor metastasis, and tumor-induced angiogenesis by inhibiting the activities of MMP-9 and CB at the same time 

(Cyr, 2009). Cellular proteases play a significant role in extracellular matrix (ECM) degradation, which 

contributes to tumor migration and metastasis (Danø et al., 2005). Targeting molecules implicated in metastasis, 

such as (MMP-9) and (CB) might be an effective cancer therapy (Nalla et al., 2010). The extraction from 

Adiantum pedatum plant is capable of Inhibiting MMP-9 (Cyr, 2009). 

 



Bulletin  of Faculty of Science ,Zagazig University (BFSZU) 2023 
 

 
h t t p s : / / b f s z u . j o u r n a l s . e k b . e g / j o u r n a l  Page 162 

 

REFERENCES 

Abdullah, N. A.; Zain, W. Z. W. M.; Ramli, N. W.; Hamzah, F. and Hamid, N. A. (2022):Antioxidant and GC-

MS Analysis of Cyperusiria, Fimbristyismiliacea, and Fimbristylisglobulosa. In IOP Conference Series: Earth 

and Environmental Science (Vol. 1114, No. 1, p. 012047). IOP Publishing. 

Abedi, E. and Sahari, M. A. (2014): Long‐chain polyunsaturated fatty acid sources and evaluation of their 

nutritional and functional properties. Food science and nutrition, 2(5), 443-463. 

Abotaleb, M.; Samuel, S. M.; Varghese, E.; Varghese, S.; Kubatka, P.; Liskova, A. et al. (2018): Flavonoids in 

cancer and apoptosis. Cancers, 11(1), 28. 

Al-Abdallah, B.; Al-Faiyz, Y. S. and Shaaban, S. (2022): Anticancer, Antimicrobial, and Antioxidant 

Activities of Organodiselenide-Tethered Methyl Anthranilates. Biomolecules, 12(12), 1765. 

Bekhouche, K.; Ozen, T.; Boussaha, S.; Koldas, S.; Yenigun, S.; Lassed, S. et al. (2018): Antioxidant, DNA-

damage protection and anti-cancer properties of n-butanol extract of the endemic 

Perralderiacoronopifolia. ||| Bangladesh Journal of Pharmacology|||, 13(1), 82-89. 

Bianchi, N.; Zuccato, C.; Lampronti, I.; Borgatti, M. and Gambari, R. (2009): Fetal hemoglobin inducers 

from the natural world: a novel approach for identification of drugs for the treatment of β-thalassemia 

and sickle-cell anemia. Evidence-based complementary and alternative medicine, 6(2), 141-151. 

Chan, J.K.; Roth, J.;  Oppenheim, J.J.; Tracey, K.J.; Vogl, T.; Feldmann, M., et al.(2012):Alarmins: awaiting 

a clinical response. Journal of Clinical Investigation. 122, 2711–2719. 

Chandrappa, C.P.; Shilpashree, C.B.; Karthik, M.R.; Govindappa, M.; Sadananda, T.S. (2011): Antibacterial 

and antioxidant activities of Adiantumpedatum. Journal of Phytological Research. 3 (1), 26–32. 

Chen, M.; Meng, H.; Zhao, Y.; Chen, F. and Yu, S. (2015): Antioxidant and in vitro anticancer activities of 

phenolics isolated from sugar beet molasses. BMC complementary and alternative medicine, 15, 1-8. 

Cho, E.; Allemang, A.; Audebert, M.; Chauhan, V.; Dertinger, S.; Hendriks, G., et al. (2022): AOP report: 

Development of an adverse outcome pathway for oxidative DNA damage leading to mutations and 

chromosomal aberrations. Environmental and Molecular Mutagenesis. 

Cipak, L.; Grausova, L.; Miadokova, E.; Novotny, L. and Rauko, P. (2006): Dual activity of triterpenoids: 

apoptotic versus antidifferentiation effects. Archives of toxicology, 80(7), 429. 

Cyr, B., (2009): Methods and Therapeutic Compositions Comprising Plant Extracts for the Treatment of 

Cancer, U.S. Patent Application No. 11/577,292. 

Danø, K.; Behrendt, N.; Høyer-Hansen, G.,;Johnsen, M.; Lund, L. R.; Ploug, M., et al. (2005): Plasminogen 

activation and cancer. Thrombosis and haemostasis, 93(04), 676-681. 

Das, U. N. (1990): Gamma-linolenic acid, arachidonic acid, and eicosapentaenoic acid as potential anticancer 

drugs. Nutrition (Burbank, Los Angeles County, Calif.), 6(6), 429-434. 

Das, U. N. (1991):Tumoricidal action of cis-unsaturated fatty acids and their relationship to free radicals and 

lipid peroxidation. Cancer letters, 56(3), 235-243. 

El Far, M. M. and Taie, H. A. (2009): Antioxidant activities, total anthocyanins, phenolics and flavonoids 

contents of some sweetpotato genotypes under stress of different concentrations of sucrose and 

sorbitol. Australian Journal of Basic and Applied Sciences, 3(4), 3609-3616. 

Fatani, A. M.; Baothman, O. A.; Shash, L. S.; Abuaraki, H. A.; Zeyadi, M. A.; Hosawi, S. B. et al. 

(2022):Hepatoprotective effect of date palm fruit extract against doxorubicin intoxication in Wistar rats: 

In vivo and in silico studies. Asian Pacific Journal of Tropical Biomedicine, 12(8), 357. 

Federico, A.; Morgillo, F.; Tuccillo, C.; Ciardiello, F. and Loguercio, C. (2007): Chronic inflammation and 

oxidative stress in human carcinogenesis. International journal of cancer, 121(11), 2381-2386. 

Gellerman, J. L. and Schlenk, H. (1964): The occurrence of arachidonic and related acids in 

plants. Experientia, 20(8), 426-427. 

Gupta, R. K.; Patel, A. K.; Shah, N.; Choudhary, A. K.; Jha, U. K.; Yadav, U. C., et al. (2014): Oxidative 

stress and antioxidants in disease and cancer: a review. Asian Pacific journal of cancer 

prevention, 15(11), 4405-4409 

Hanahan, D. and Weinberg, R. A. (2011): Hallmarks of cancer: the next generation. cell, 144(5), 646-674. 

Hassanpour, S. H., and Dehghani, M. (2017): Review of cancer from perspective of molecular. Journal of 

Cancer Research and Practice, 4(4), 127-129. 



Bulletin  of Faculty of Science ,Zagazig University (BFSZU) 2023 
 

 
h t t p s : / / b f s z u . j o u r n a l s . e k b . e g / j o u r n a l  Page 163 

Irfan, M.; Jan, G.; Jan, F. G. and Murad, W. (2021): Taxonomy and spore morphology of genus Adiantum 

(Vittarioideae; Pteridaceae) from Pakistan. Microscopy Research and Technique, 84(11), 2727-2736. 

Ishaq, M. S.; Hussain, M. M.; SiddiqueAfridi, M.; Ali, G.; Khattak, M. and Ahmad, S. (2014): In vitro 

phytochemical, antibacterial, and antifungal activities of leaf, stem, and root extracts of 

Adiantumcapillusveneris. The Scientific World Journal, 2014. 

Islam, S.; Hosen, M. A.; Ahmad, S.; ulQamar, M. T.; Dey, S.; Hasan, I. et al. (2022): Synthesis, 

antimicrobial, anticancer activities, PASS prediction, molecular docking, molecular dynamics and 

pharmacokinetic studies of designed methyl α-D-glucopyranoside esters. Journal of Molecular 

Structure, 1260, 132761. 

Jabłońska-Trypuć, A.; Wydro, U.; Wołejko, E.; Rodziewicz, J., and Butarewicz, A. (2020): Possible 

Protective Effects of TA on the Cancerous Effect of Mesotrione. Nutrients, 12(5), 1343. 

Khwaza, V.; Oyedeji, O. O. and Aderibigbe, B. A. (2020): Ursolic acid-based derivatives as potential anti-

cancer agents: An update. International journal of molecular sciences, 21(16), 5920. 

Kim, H. S.; Lim, J. M.; Kim, J. Y.; Kim, Y.; Park, S. and Sohn, J. (2016):Panaxydol, a component of P anax 

ginseng, induces apoptosis in cancer cells through EGFR activation and ER stress and inhibits tumor 

growth in mouse models. International Journal of Cancer, 138(6), 1432-1441. 

Lea, M. A.; Ibeh, C.; Deutsch, J. K. and Hamid, I. (2010): Inhibition of growth and induction of alkaline 

phosphatase in colon cancer cells by flavonols and flavonol glycosides. Anticancer research, 30(9), 3629-

3635. 

Lugrin, J.; Rosenblatt-Velin, N.; Parapanov, R. and Liaudet, L. (2014): The role of oxidative stress during 

inflammatory processes. Biological chemistry, 395(2), 203-230. 

Lyantagaye, S. L. (2013): Methyl-α-D-glucopyranoside from Tulbaghiaviolacea extract induces apoptosis in 

vitro in cancer cells. ||| Bangladesh Journal of Pharmacology|||, 8(2), 93-101. 

Masek, A.; Latos-Brozio, M.; Kałużna-Czaplińska, J.; Rosiak, A. and Chrzescijanska, E. (2020): Antioxidant 

properties of green coffee extract. Forests, 11(5), 557. 

Nalla, A. K.; Gorantla, B. H. A. R. A. T. H. I.; Gondi, C. S.; Lakka, S. S. and Rao, J. S. (2010): Targeting 

MMP-9, uPAR, and cathepsin B inhibits invasion, migration and activates apoptosis in prostate cancer 

cells. Cancer gene therapy, 17(9), 599-613. 

Nasr, M.; Naeem, S. A.; El-Shenbaby, I.; Mohamed, F. M. A.; Mahmoud, S. M.; Abuamara, T. M. et al. 

(2023): Pomegranate Seeds and Peel Ethanolic Extracts Anticancer Potentials and Related Genetic, 

Histological, Immunohistochemical, Apoptotic and Oxidative Stress Profiles: In vitro Study. Journal of 

Experimental Pharmacology, 191-205. 

Nathan, C. and Cunningham-Bussel, A. (2013): Beyond oxidative stress: an immunologist's guide to reactive 

oxygen species. Nature Reviews Immunology, 13(5), 349-361. 

Olivia, N. U.; Goodness, U. C. and Obinna, O. M. (2021): Phytochemical profiling and GC-MS analysis of 

aqueous methanol fraction of Hibiscus asper leaves. Future Journal of Pharmaceutical Sciences, 7, 1-5. 

Pal, L. C.; Gautam, A.; Pande, V. and Rao, C. V. (2022): Anticancer property of Selaginellabryopteris (L.) 

Bak. against hepatocellular carcinoma in vitro and in vivo. Phytomedicine Plus, 2(1), 100201. 

Pan, C.; Chen, Y. G.; Ma, X. Y.; Jiang, J. H.; He, F. and Zhang, Y. (2011): Phytochemical constituents and 

pharmacological activities of plants from the genus Adiantum: A review. Tropical Journal of 

Pharmaceutical Research, 10(5), 681-692. 

Petronelli, A.; Pannitteri, G. and Testa, U. (2009):Triterpenoids as new promising anticancer drugs. Anti-

cancer drugs, 20(10), 880-892. 

Ragab, T. I.; Ali, N. A.; El Gendy, A. N. G.; Mohamed, S. H.; Shalby, A. B. and Farrag, A. R. H. 

(2021):Renoprotective and therapeutic effects of newly water, ethanol, and butanol ginseng fractions in 

hypertensive and chronic kidney disease with L-NAME. Biomedicine & Pharmacotherapy, 142, 111978. 

Ramos, S.; Goya, L. and Martín, M. A. (2021):Antioxidative stress actions of cocoa in colonic cancer: 

Revisited. In Cancer (pp. 337-348). Academic Press. 

Rastogi, S.; Pandey, M. M., and Rawat, A. K. S. (2018):Ethnopharmacological uses, phytochemistry and 

pharmacology of genus Adiantum: A comprehensive review. Journal of ethnopharmacology, 215, 101-

119. 

Rothfels, C. J. and Schuettpelz, E. (2014): Accelerated rate of molecular evolution for vittarioid ferns is 

strong and not driven by selection. Systematic Biology, 63(1), 31-54. 

Savage, P. B.; Li, C.; Taotafa, U.; Ding, B. and Guan, Q. (2002): Antibacterial properties of cationic steroid 

antibiotics. FEMS microbiology letters, 217(1), 1-7. 



Bulletin  of Faculty of Science ,Zagazig University (BFSZU) 2023 
 

 
h t t p s : / / b f s z u . j o u r n a l s . e k b . e g / j o u r n a l  Page 164 

Sever, R., and Brugge, J. S. (2015): Signal transduction in cancer. Cold Spring Harbor perspectives in 

medicine, 5(4), a006098. 

Shahin, A.; Nabil-Adam, A.; Elnagar, K.; Osman, H. and Shreadah, M. A. (2022): Bioactivity and metabolomics 

fingerprinting characterization of different organic solvents extracts of Padinapavonica collected from Abu Qir 

Bay, Egypt. Egyptian Journal of Chemistry, 65(12), 207-225. 

Shin, S. A.; Moon, S. Y.; Park, D.; Park, J. B., and Lee, C. S. (2019): Apoptotic cell clearance in the tumor 

microenvironment: a potential cancer therapeutic target. Archives of pharmacal research, 42(8), 658-671. 

Shiojima, K.; SASAKI, Y. and AGETA, H. (1993): Fern constituents: triterpenoids isolated from the leaves of 

Adiantumpedatum. 23-Hydroxyfernene, glaucanol A and filicenoic acid. Chemical and pharmaceutical 

bulletin, 41(2), 268-271. 

Siegel, I.; Liu, T. L.; Yaghoubzadeh, E.; Keskey, T. S. and    Gleicher, N. (1987): Cytotoxic effects of free fatty 

acids on ascites tumor cells. Journal of the National Cancer Institute, 78(2), 271-277. 

Spanou, C.; Manta, S.; Komiotis, D.; Dervishi, A. and Kouretas, D. (2007): Antioxidant Activity of a Series of 

Fluorinated Pyrano-nucleoside Analogues of N4-benzoyl Cytosine and N6-benzoyl Adenine. International 

Journal of Molecular Sciences, 8(7), 695-704. 

Starlin, T.; Prabha, P. S.; Thayakumar, B. K. A. and Gopalakrishnan, V. K. (2019): Screening and GC-MS 

profiling of ethanolic extract of Tylophorapauciflora. Bioinformation, 15(6), 425. 

Suresh, V.; Sruthi, V.; Padmaja, B. and Asha, V. V. (2011): In vitro anti-inflammatory and anti-cancer activities of 

CuscutareflexaRoxb. Journal of ethnopharmacology, 134(3), 872-877. 

Wang, T.; Fu, X.; Chen, Q.; Patra, J. K.; Wang, D.; Wang, Z. et al. (2019):Arachidonic acid metabolism and 

kidney inflammation. International journal of molecular sciences, 20(15), 3683. 

Youssef, A. M.; Maaty, D. A. and Al-Saraireh, Y. M. (2023). Phytochemical Analysis and Profiling of 

Antioxidants and Anticancer Compounds from Tephrosiapurpurea (L.) subsp. apollinea Family 

Fabaceae. Molecules, 28(9), 3939. 

 


