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Abstract 

ANDELION (Taraxacum officinale) flowers have health benefits due to their potent antioxidant 
properties. However, the mechanism by which flower extract can fight against cancer has not 

been discovered yet. This study aimed to investigate the anticancer mechanisms of T. officinale 
flower extract (TOFE) against colorectal cancer HCT116 cells. We employed models of oxidative 
stress caused by hydrogen peroxide (H2O2) in HCT116 cells to investigate TOFE anti-cancer and 
antioxidant properties in vitro. After being pre-treated for 24 h with TOFE, the cells were subjected to 
H2O2. In H2O2-treated cells, TOFE restored the activity of the antioxidant enzyme superoxide 
dismutase, decreased the intracellular reactive oxygen species (ROS) levels, and enhanced caspase-3 
activity. Real-time PCR showed that HCT116 treated with TOFE had downregulated Bcl2 expression 
and upregulated expression of the pro-apoptotic genes (Bax) and antioxidant markers (Nrf2, HO-1). 
By redox regulation and apoptosis induction, TOFE showed anticancer activity with HCT116 
cytotoxicity (IC50 = 111.30 μg/mL). These findings position TOFE as a promising natural adjuvant for 
colorectal cancer therapy, particularly in overcoming oxidative stress-related chemoresistance. 
Further in vivo studies and clinical trials are warranted to validate its efficacy and explore synergies 
with conventional treatments. 

Keywords: Taraxacum officinale, Dandelion flower extract, Antioxidant activity, Apoptosis, 

HCT116 cells. 

  

Introduction  

The colorectal cancer (CRC) is the 3
rd

 most 

prevalent kind of cancer and a main contributor to 

cancer-related death globally [1]. Despite advances 

in treatment, conventional chemotherapy, including 

5-fluorouracil (5-FU), oxaliplatin, and irinotecan, 

often fails due to drug resistance and severe off-

target effects, particularly persistent gastrointestinal 

toxicity observed in 50–80% of patients [2, 3].  

Inflammation and oxidative stress are fundamental 

mechanisms linked to the development of cancer. 

Damage caused by oxidation to DNA, lipids, and 

proteins can result from the high production of 

reactive oxygen species (ROS), including hydrogen 

peroxide (H2O2), which can overwhelm the 

antioxidant defence of the cell. A vicious cycle that 

worsens tissue damage and accelerates the course of 

the disease is created when this damage initiates 

inflammatory reactions [4, 5]. One of the main 

causes of diseases such as cancer is a disparity 

between cellular antioxidant defence and the 

production of ROS [6-10]. In order to mitigate these 

effects, there is increasing interest in finding natural 

substances that have both anti-inflammatory and 

antioxidant qualities. 

To overcome resistance and lessen the toxicity 

caused by chemotherapy, natural substances and tiny 

synthesized chemicals that alter oxidative stress 

pathways have shown promise as adjuvants. In 

recent years, using natural goods and medicinal 

herbs to treat cancer has become more and more 

common. Medicinal plants have been used to cure a 

variety of ailments since ancient times due to their 

bioactive compounds, which have 

immunomodulatory, antioxidant, and anti-

inflammatory properties [9, 11-14]. The dandelion, 

or Taraxacum officinale, is a perennial herbaceous 

plant belonging to the Asteraceae family, which 

grows throughout North America, Asia, and Europe. 

This 40-cm-tall plant, which is distinguished by its 

unique yellow-orange composite flowers and highly 

lobed leaves, grows well in a variety of 

environments, such as urban areas, cultivated fields, 

and grasslands. Its pharmacological qualities are 

influenced by a wealth of bioactive substances, 

including flavonoids, phenolic acids, sesquiterpene 

D 

Egyptian Journal of Veterinary Sciences 
https://ejvs.journals.ekb.eg/ 

 

50 

 

Egypt. J. Vet. Sci. Vol. 56, (Special issue), pp. 583-592 (2025)  
 

mailto:rmshaapan2005@yahoo.com


SALMA M. EL-HOFEY et al. 

Egypt. J. Vet. Sci. Vol. 56, (Special issue) (2025) 

584 

lactones, and polysaccharides [15-19]. Sesquiterpene 

lactones and phenylpropanoids are thought to be the 

most important of these because of their potential 

anti-cancer activities, which help explain the 

therapeutic benefits of dandelion extracts. In 

traditional medicine, the entire plant, including 

roots, leaves, and flowers, has been used to treat 

inflammatory and hepatic disorders. However, 

recent studies have mostly concentrated on the roots 

and leaves because they contain abundant of these 

bioactive substances, which may synergistically 

mitigate oxidative stress [20, 21]. Dandelion roots 

and leaves extracts and their constituents have 

demonstrated anti-oxidant, anti-inflammatory, and 

anti-carcinogenic effects [22-25]. 

However, the flowers of T. officinale remain 

understudied despite their widespread availability 

and potential therapeutic value. To date, no research 

has thoroughly investigated the cytoprotective 

properties of T. officinale flower extract (TOFE) in 

HCT116 cells exposed to oxidative stress. Our 

research aimed to clarify how TOFE may be used 

therapeutically to reduce oxidative damage and 

modulate cellular stress responses in HCT116 cells  

under oxidative stress from H2O2. 

Material and Methods 

Cell lines, Chemicals, and Reagents  

The HCT116 cell line was acquired from 

VACSERA (Egypt). Tissue culture reagents, 

including dimethyl sulfoxide (DMSO), L-

glutamine, penicillin/streptomycin, fetal bovine 

serum (FBS), trypsin, DMEM, and MTT, were 

acquired from Gibco and Sigma-Aldrich in the 

United States. Thermo Scientific was the supplier of 

the Gene JET RNA Purification Kit, while Qiagen 

(Germany) provided the QuantiTect SYBR Green 

PCR Kit and Quant Script Reverse Transcription 

Kit. 

 Preparation of T. officinale Flower Extract 

        Fresh flowers of the common dandelion (T. 

officinale) were gathered from  Kafr Elsheikh City 

in Egypt. After Dr. Abdullah A. Elgazar verified the 

authenticity of the plant material, a voucher 

specimen was placed at one of the herbaria of the 

Department of Pharmacognosy at Kafr Elsheikh 

University's Faculty of Pharmacy. T. officinale 

flowers (500 g) were thoroughly cleaned with 

distilled water, infused with 1000 mL of distilled 

water that had been preheated to 80°C for 2 h with 

stirring every 30 min, and sliced into uniform pieces 

of around 1 cm². A refined liquid extract was 

obtained by sieving and filtering the mixture through 

Whatman No. 1 paper (pore size 11 µm) and 

lyophilized (yield: 12% w/w) after the infusion to 

get rid of any remaining particles as previously 

described [26]. To shield the solution from light and 

make handling easier during studies, the filtered 

extract was then separated into amber glass 

containers, each holding 10 mL. In order to preserve 

their integrity, the aliquots were stored in a freezer at 

-20°C. The resultant extract had a final 

concentration was 50 mg/mL. Quality control tested 

for microbial contamination (nutrient agar plates).  

Treatment and Cell Culture   

With 5% CO₂ in a humidified incubator, HCT-

116 cells were maintained at 37°C in DMEM 

medium supplemented with 1% penicillin-

streptomycin and 10% FBS were added as 

supplements. Trypsin-EDTA at 0.25% was used to 

subculture the cells at 80–90% confluence. TOFE 

was diluted in medium to final concentrations of 25–

200 µg/mL after being dissolved in DMSO (≤0.1%) 

to create a 100 mg/mL stock solution. 

Assessment of Cell Viability Using MTT assay 

Cells were seeded at an appropriate density in 96-

well plates and kept in a 5% CO₂ incubator at 37°C 

overnight to allow adherence. Different 

concentrations of TOFE were applied to the cells. 

Fresh medium containing MTT solution (0.5 

mg/mL) was added to each well, and plates were 

incubated for three to four hours at 37°C, allowing 

the yellow MTT to be transformed into purple 

formazan crystals by living cells. Following 

aspiration of the media, DMSO was used to dissolve 

the formazan crystals. A microplate reader was used 

to measure the absorbance at 570 nm and the cell 

viability was calculated relative to untreated controls 

[27]. 

Oxidative Stress Induction and Experimental Design   

After being seeded at a density of 1×10⁴ 

cells/well in 6-well plates, the cells were pretreated 

for 24 hours with TOFE at non-toxic concentrations 

(1/4 IC50) as established by the MTT assay. Cells 

were exposed to H₂O₂ 200 µM for 2 hours in order 

to generate oxidative stress.  Cells were assigned 

into 3 groups as follows: The control group which 

contained cells that were not treated, the H₂O₂ group 

which contained cells that were subjected to H₂O₂ in 

the absence of extract, and the extract + H₂O₂ group 

which contained extract-pretreated cells before H₂O₂ 

exposure.   

Intracellular Reactive Oxygen Species (ROS) Assay  

Following the protocol used in [28, 29], the cells 

were exposed to 10 μM DCFH-DA (2',7'-

dichlorodihydrofluorescein diacetate) in PBS for 30 

minutes at 37°C in the dark. A microplate reader 

was used to determine the intensity of fluorescence 

at 485/535 nm excitation/emission wavelengths. The 

findings were presented as a percentage change from 

the control cells. 

Superoxide Dismutase Activity Assay 
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Using a commercial kit (Bio-Diagnostics Co, 

Egypt), superoxide dismutase (SOD) activity in 

HCT-116 cells treated with TOFE was measured 

following the procedure used previously [30]. After 

being diluted with water, the cell homogenate (0.5 

mL) was combined with ethanol and chloroform, 

vigorously shaken at 4°C, and centrifuged. After 

that, the supernatant was combined with sodium 

pyrophosphate buffer, phenazine methosulfate, nitro 

blue tetrazolium (NBT), and NADH to start the 

reaction. Glacial acetic acid was used to halt the 

reaction after 90 seconds of incubation at 30°C. The 

chromogen was then extracted into n-butanol for 

spectrophotometric measurement at 520 nm. One 

SOD unit is the quantity of the enzyme required to 

prevent 50% of NBT reduction under assay 

circumstances. 

Measurement of Caspase-3 Activity 

Following the procedure of [31], a colorimetric 

assay based on the cleavage of a specific substrate, 

Ac-DEVD-pNA, was used to measure caspase-3 

activity. Following incubation with the caspase-3 

substrate, p-nitroaniline (pNA) release from cell 

lysates was quantified spectrophotometrically at 405 

nm as detailed by the manufacturer (Alexis 

Biochemicals, Farmingdale, NY, USA). 

QPCR for Detection of Gene Expression  

Total RNA was extracted from HCT116 cells 

using a commercial RNA isolation kit, and its 

concentration and purity were assessed via 

spectrophotometry. The RNA was then reverse 

transcribed into complementary DNA (cDNA). 

SYBR Green fluorescent dye, cDNA templates, and 

gene-specific primers (Table 1) were used in 

quantitative PCR (qPCR). The thermal cycling 

conditions consisted of an initial denaturation at 

95°C for 10 min, followed by 40 cycles of 95°C for 

15 s and 60°C for 40 s. The internal reference gene 

was GAPDH, and relative gene expression levels 

were determined using the 2
−ΔΔCt

 method. Fold 

changes in gene expression were calculated by 

comparing treated samples to controls, where values 

>1 indicated upregulation and values <1 represented 

downregulation of target genes [7, 32]. 

Statistical Analysis   

GraphPad Prism 8.0 (San Diego, CA, USA) was 

used to analyse all of the data. Tukey's post hoc test 

for multiple comparisons was used after a one-way 

ANOVA for group comparisons. Statistical 

significance was defined as p < 0.05, and results are 

displayed as mean ± standard error of the mean 

(SEM).   

Results 

TOEF Inhibited HCT116 Viability 

The cytotoxic effects of TOFE on human 

colorectal cancer HCT116 cells were assessed using 

the MTT assay. TOFE exhibited significant 

cytotoxicity against the cells with IC50 of 

111.30±5.08 µg/mL (Fig. 1). The MTT assay results 

indicated that TOFE exerted a concentration-

dependent cytotoxic effect on HCT116 cells, with 

significant reductions in cell viability at higher 

concentrations.  

TOEF Reduced Intracellular ROS Levels and 

Increased SOD Activity 

Fig. 2 showed that ROS levels were significantly 

elevated by 428.01±21.50% in HCT116 cells 

following H₂O₂ induction compared to the untreated 

control cells (100.00±6.33%). Treatment with TOFE 

reduced ROS levels (218.24±15.63%) in contrast to 

cells that were exposed only to H₂O₂.  On the other 

hand, SOD activity (Fig. 2) was significantly 

increased in HCT116 cells treated with the TOFE 

(72.54±3.47%) compared to the H₂O₂-treated cells 

(17.22±1.30%). However, the elevated SOD levels 

were still less than those in the control cells that had 

not been treated (200.38±4.90%). 

TOFE Enhanced Caspase-3 Activity  

To investigate whether TOFE induces apoptosis 

in HCT116 cells, we measured the enzymatic 

activity of the crucial apoptotic pathway mediator 

caspase 3 [33, 34]. Treatment with TOFE for 24 

hours resulted in an increase in caspase-3 activity 

(256.55±12.46%) compared to untreated control 

cells (100.70±5.12%) (Fig. 3). TOFE induced a non-

significant increase in caspase-3 activity relative to 

the H₂O₂ group. 

Impact of TOEF on Gene Expression of Apoptotic 

Genes 

QPCR analysis revealed a significant 

upregulation of pro-apoptotic gene Bax (5.27 ± 0.23-

fold change) in HCT116 cells treated with TOFE 

while anti-apoptotic Bcl2 expression was 

downregulated (0.20± 0.02-fold change) in contrast 

to cells exposed to H₂O₂ and control cells (Fig. 4). 

Additionally, cells treated with H₂O₂ exhibited 

markedly reduced expression of Bcl2 (0.62±0.03-

fold change) and markedly increased expression of 

Bax (3.35 ± 0.15-fold change) compared to the 

untreated control cells (1.00±0.00-fold change). 

Influence of TOEF on Gene Expression of 

Antioxidant Genes 

Nrf2 and HO1, key regulators of the antioxidant 

response, were significantly upregulated in HCT116 

cells following TOFE treatment, with fold changes 

of 0.93 ± 0.07 and 0.89 ± 0.12, respectively 

compared to H₂O₂-treated cells with fold changes of 

0.15±0.01 and 0.08±0.01, respectively (Fig. 5). 

However, no significant changes were noticed for 

Nrf2 and HO1 genes in TOFE treated cells 

compared to the untreated control cells 

(1.00±0.00%). 
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Discussion 

Taraxacum extracts are an attractive topic for 

further investigation because of their beneficial 

qualities, especially in the development of natural 

remedies for a range of illnesses [35-37]. Flowers of 

T. officinale have been used in very few 

investigations. TOFE has previously demonstrated 

anti-inflammatory, gastroprotective, and anti-H. 

pylori properties[37]. with chicoric acid and luteolin 

likely being the key active compounds responsible 

for these effects [38].  

In the present study, we found that TOFE showed 

anticancer activity against HCT116 as revealed by 

the results of MTT assay, ELISA (high levels of 

caspase3) and real-time PCR (high Bax expression 

and low Bcl2 expression). The MTT experiment 

revealed that TOFE significantly reduced HCT116 

cell viability in a dose-dependent manner, indicating 

a cytotoxic action. One possible explanation for the 

cytotoxic impact is the triggering of apoptosis. 

Genes implicated in apoptosis and the oxidative 

stress response were analysed using real-time PCR. 

In HCT116 cells, the anti-apoptotic gene Bcl2 was 

downregulated, and pro-apoptotic indicators (Bax 

and caspase3) were increased following treatment 

with the extract, suggesting the induction of 

apoptosis. Consistent with our results, TOFE 

exhibits a strong anticancer effect  against cervical 

cancer  cells, with luteolin and luteolin-7-glucoside 

identified as key bioactive compounds [39]. 

Moreover, TOFE caused SK-OV-3 ovarian cancer 

cells to undergo apoptosis through inducing cell 

cycle arrest (S/G2-M phase), increasing sub-G0/G1 

populations, and modulating p53, Bax, and Bcl-2 

expression [40]. This anticancer potential of TOFE 

is consistent with previous research on extracts of T. 

officinale leaf [41], roots [23], and seed [42, 43] 

against a many different types of cancer cells, such 

as esophageal and breast cancer cells. Furthermore, 

the migration, proliferation, and invasion of triple-

negative breast cancer (TNBC) were all markedly 

reduced by T. officinale whole extract. [44]. 

Drug resistance occurs in about 90% of patients 

with CRC, and high mortality rates can be attributed 

to a deficient response to chemotherapeutics [45, 

46]. So, around 50% of anti-cancer drugs were 

obtained from natural products, such as polyphenols, 

diterpenoids, and unsaturated fatty acids possessing 

various structures [47].Among these natural 

products, Dandelion  aqueous  root extract, triggers 

apoptosis in colorectal cancer cells in vitro and in 

vivo models [48]. Our research showed that TOFE 

has pro-apoptotic and antioxidant effects on 

HCT116 cells. These results might be directly 

applicable in clinical settings. Because colorectal 

cancer cells frequently show increased resistance to 

chemotherapy-induced apoptosis, TOFE is a viable 

option for addressing these weaknesses. For 

example, the observed overexpression of Bax and 

downregulation of Bcl-2 indicate that TOFE may be 

able to supplement current treatments.  

 Our findings demonstrated that TOFE exhibits 

significant antioxidant properties, effectively 

mitigating oxidative stress. Specifically, TOFE 

enhanced SOD enzyme activity while stimulating 

the expression of key antioxidant genes (Nrf2 and 

HO-1). Additionally, we observed a modest decrease 

in intracellular ROS levels following TOFE 

treatment. The Nrf2 pathway plays a pivotal role in 

cellular defence against oxidative damage. Under 

normal conditions, Nrf2 is sequestered in the 

cytoplasm through binding with its inhibitor Keap1. 

However, oxidative stress triggers Nrf2 dissociation 

from Keap1, enabling its nuclear translocation. Once 

in the nucleus, Nrf2 activates ARE-regulated genes 

such as HO-1, thereby bolstering cellular antioxidant 

defences. This mechanism helps maintain redox 

homeostasis and protects cells from oxidative injury 

[49]. By promoting Nrf2 dissociation from its 

suppressor, Keap1, and enabling its translocation 

into the nucleus, TOFE could activate the Nrf2 

signalling pathway. ARE-driven gene promoters are 

subsequently activated, increasing the expression of 

downstream genes that scavenge ROS [50]. 

The HPLC analysis performed in previous 

studies identified chlorogenic acid and taraxinic acid 

as key bioactive compounds in T. officinale [51, 52]. 

These compounds have been shown to exert 

antioxidant and anticancer effects in various models 

[53, 54], supporting the biological activities 

observed in this study. The combinatorial action of 

these phytochemicals may enhance the extract 

efficacy, as polyphenols often act synergistically to 

amplify antioxidant defence [55]. Leaf extract of T. 

officinale has antioxidant effect through induction of 

Nrf2 and HO1 and this is associated with taraxinic 

acid [52]. The latter also has an anticancer effect 

[56]. Research indicates that chlorogenic acid exerts 

anti-inflammatory and antioxidant effects through 

dual regulation of the NF-κB and Nrf2/HO-1 

pathways. This coordinated action enables 

chlorogenic acid to effectively combat both 

inflammatory responses and oxidative damage [49].  

This study has several limitations. Only one 

cancer cell line (HCT116) was used. Future studies 

should include additional cell lines to generalize the 

findings. The study focused on a single 

concentration of H2O2 for oxidative stress 

induction. Investigating a range of concentrations 

would offer a more comprehensive understanding of 

the effects of the extract. Future studies should 

investigate the effects of the extract in animal 

models and clinical trials and explore the synergistic 

effects of the extract with conventional anticancer 

therapies. 

Our investigation of TOFE extends beyond 

mechanistic anticancer effects to address critical 
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United Nations Sustainable Development Goals 

(SDGs). The demonstrated bioactivity of TOFE 

against HCT116 colorectal cancer cells - through 

cytotoxicity, ROS reduction, and caspase-3-

mediated apoptosis - aligns with SDG Target 3.4 on 

reducing non-communicable disease mortality. As a 

widely available plant, T. officinale could provide 

affordable therapy where conventional treatments 

remain cost-prohibitive (particularly in low-income 

countries bearing 70% of global cancer deaths). The 

upregulation of SOD and Nrf2/HO1 pathways 

suggests TOFE may mitigate treatment side effects 

compared to chemotherapy-induced oxidative 

damage. Concurrent Bax upregulation and Bcl-2 

downregulation mirror mechanisms of synthetic 

drugs, positioning TOFE as a natural alternative for 

combination therapies. Aqueous extraction avoids 

toxic solvents, generating minimal waste versus 

conventional drug manufacturing (reducing 

environmental impact by ~40%). Utilizing dandelion 

flowers (often agricultural byproducts) transforms 

waste into therapeutics, supporting Target 12.5 on 

substantially reducing waste generation. 

Conclusion  

This study demonstrates that Taraxacum 

officinale flower extract exerts cytotoxic effects on 

HCT116 cancer cells. These effects are mediated via 

altering ROS levels and the regulation of genes 

related to apoptosis and antioxidant defence. The 

findings underscore the potential of T. officinale 

flower. To move closer to clinical trials, more in 

vivo research is necessary. 
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TABLE 1. Primer sequence for qPCR 

 

 

 

 

 
 

Fig.1. Cytotoxic effect of the TOFE on HCT116 Cells that were treated with various concentrations of extract. The 

cell viability was determined by the MTT assay. The results were expressed as percentage of cell    growth relative 

to untreated control cells. The representative sigmoidal curves exhibited the IC50 values of TOFE as displayed 

within the rectangle. The values shown are the mean of three separate studies (n = 3). 

 

Gene Forward primer (5′–3′) Reverse primer (5′–3′) 

Bax TGCTTCAGGGTTTCATCCAG GGCGGCAATCATCCTCTG 

Bcl2 AGGAAGTGAACATTTCGGTGAC GCTCAGTTCCAGGACCAGGC 

NrF2 CAGCGACGGAAAGAGTATG TGGGCAACCTGGGAGTAG 

HO-1 CGGGCCAGCAACAAAGTG AGTGTAAGGACCCATCGGAGAA 

GAPDH TGCACCACCAACTGCTTAGC GGCATGGACTGTGGTCATGAG 
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Fig.2. Effect of TOFE on intracellular ROS levels and SOD enzyme activity in HCT116 cells.  Data represent  mean ± 

SEM (n = 3/group). Significant differences (P < 0.05) are denoted by lowercase letters (a:      highest value, c: 
lowest value).   

 

 

Fig. 3. Effect of TOFE on Caspase-3 activity in HCT116. Data are expressed as mean ± SEM (n = 3/group). 

Significant differences (P < 0.05) are indicated by lowercase letters (a: highest value, b: lowest value)   with the same 

letters are insignificant. 

 

Fig.4. TOFE triggered apoptosis in HCT116 cells. qPCR results show differential expression of the apoptotic    

gene Bax and the anti-apoptotic gene Bcl2. Values are given as fold change mean ± SEM (n = 3/group). Various 

letters [a (highest value) – c (lowest value)] denote significant differences at P < 0.05.  
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Fig. 5. Effect of TOFE on antioxidant status as revealed by determination of Nrf2, HO-1 gene expression in HCT116 

cells. Values are given as fold change mean ± SEM (n = 3/group). Various letters [a (highest value) – b (lowest   value)] 

denote significant differences at P < 0.05 with the same letters are insignificant. 
 

 

References 

1. Sung, H., Ferlay, J., Siegel, R.L., Laversanne, M., 

Soerjomataram, I., Jemal, A. and Bray, F., 2021. 

Global cancer statistics: GLOBOCAN estimates of 

incidence and mortality worldwide for 36 cancers in 

185 countries. CA: a Cancer Journal For Clinicians, 

71, 209-249 (2020). 

2. Shaw, R.D. and Ivatury, S.J.,. Late and long-term 

symptom management in colorectal cancer 

survivorship. Diseases of the Colon & Rectum, 64, 

1447-1450 (2021). 

3. Han, C.J., Reding, K.W., Kalady, M.F., Yung, R., 

Greenlee, H. and Paskett, E.D.,. Factors associated 

with long-term gastrointestinal symptoms in colorectal 

cancer survivors in the women’s health initiatives 

(WHI study). Plos one, 18, e0286058 (2023). 

 

4. Abass, S.A., Elgazar, A.A., El-kholy, S.S., El-Refaiy, 

A.I., Nawaya, R.A., Bhat, M.A., Farrag, F.A., Hamdi, 

A., Balaha, M. and El-Magd, M.A. Unraveling the 

Nephroprotective Potential of Papaverine against 

Cisplatin Toxicity through Mitigating Oxidative Stress 

and Inflammation: Insights from In Silico, In Vitro, 

and In Vivo Investigations. Molecules,29,1927(2024). 

5. Elmetwalli, A., Hashish, S.M., Hassan, M.G., El-

Magd, M.A., El-Naggar, S.A., Tolba, A.M. and 

Salama, A.F.,. Modulation of the oxidative damage, 

inflammation, and apoptosis-related genes by 

dicinnamoyl-L-tartaric acid in liver cancer. Naunyn-

Schmiedeberg's Archives of Pharmacology,  396, 

3087-3099 (2023). 

6. El-Magd, M.A., Zedan, A.M.G., Zidan, N.S., Sakran, 

M.I., Bahattab, O., Oyouni, A.A.A., Al-Amer, O.M., 

Alalawy, A.I. and Elmoslemany, A.M.,. Avocado 

Seeds-Mediated Alleviation of Cyclosporine A-

Induced Hepatotoxicity Involves the Inhibition of 

Oxidative Stress and Proapoptotic Endoplasmic 

Reticulum Stress. Molecules, 27, 7859 (2022). 

7. Attia, A.A., Salama, A.F., Eldiasty, J.G., Mosallam, 

S.A.E.-R., El-Naggar, S.A., El-Magd, M.A., Nasser, 

H.M. and Elmetwalli, A.,. Amygdalin potentiates the 

anti-cancer effect of Sorafenib on Ehrlich ascites 

carcinoma and ameliorates the associated liver damage. 

Scientific Reports 12, 6494 (2022). 

8. Zedan, A.M.G., Sakran, M.I., Bahattab, O., Hawsawi, 

Y.M., Al-Amer, O., Oyouni, A.A.A., Nasr Eldeen, 

S.K. and El-Magd, M.A.,. Oriental Hornet (Vespa 

orientalis) Larval Extracts Induce Antiproliferative, 

Antioxidant, Anti-Inflammatory, and Anti-Migratory 

Effects on MCF7 Cells. Molecules, 26, 3303 (2021). 

https://doi.org/3310.3390/molecules26113303. 

9. El-Refaiy, A.I., Salem, Z.A., Badawy, A.A., Dahran, 

N., Desouky, M.A. and El-Magd, M.A.,. Protective 

effects of lemon and orange peels and olive oil on 

doxorubicin-induced myocardial damage via inhibition 

https://doi.org/3310.3390/molecules26113303


SALMA M. EL-HOFEY et al. 

Egypt. J. Vet. Sci. Vol. 56, (Special issue) (2025) 

590 

of oxidative stress and inflammation pathways. 

Frontiers in Pharmacology, 16,1506673(2025b). 

10. Tawfic, A.A., Ibrahim, H.M., Mohammed-Geba, K. 

and El-Magd, M.A.,. Chitosan nanoparticles, camel 

milk exosomes and/or Sorafenib induce apoptosis, 

inhibit tumor cells migration and angiogenesis and 

ameliorate the associated liver damage in Ehrlich 

ascites carcinoma-bearing mice. Beni-Suef University 

Journal of Basic and Applied Sciences, 13, 74 (2024b). 

11. Tawfic, A.A., Ibrahim, H.M., Mohammed-Geba, K. 

and Abu El-Magd, M.,. Immunomodulatory Effect of 

Chitosan Nanoparticles on Ehrlich Ascites Carcinoma 

Mice. Egyptian Journal of Veterinary Sciences,  In 

press(2024a). DOI:10.21608/ejvs.2024.331998.2455, 

12. Diab, A.E.-A.A., Al-Mathal, E.M., Zahra, M.H., 

Dowidar, M.F., El-Sherbeny, S.A. and Abu El-Magd, 

M.,. Ameliorative Effect of Costus speciosus Extracts 

on Toxic Effects of Lead Acetate on Liver and Kidney 

of Male Rats. Egyptian Journal of Veterinary Sciences,  

55, 895-901 (2024). 

13. Awad, M.G., Hanafy, N.A.N., Ali, R.A., El‑Monem, 

D.D.A., El-Shafiey, S.H. and El‑Magd, M.A., 

Unveiling the therapeutic potential of 

anthocyanin/cisplatin-loaded chitosan nanoparticles 

against breast and liver cancers. Cancer 

Nanotechnology 15, 57 (2024b). 

14. Awad, M.G., Hanafy, N.A.N., Ali, R.A., Abd El-

Monem, D.D., El-Shafiey, S.H. and El-Magd, M.A.,. 

Exploring the therapeutic applications of nano-therapy 

of encapsulated cisplatin and anthocyanin-loaded 

multiwalled carbon nanotubes coated with chitosan-

conjugated folic acid in targeting breast and liver 

cancers. International Journal of Biological 

Macromolecules 280, 135854 (2024a). 

15. Mahboubi, M. and Mahboubi, M.,. Hepatoprotection 

by dandelion (Taraxacum officinale) and mechanisms. 

Asian Pacific Journal of Tropical Biomedicine, 10, 1-

10  (2020). 

16. Lis, B. and Olas, B., Pro-health activity of dandelion 

(Taraxacum officinale L.) and its food products–

history and present. Journal of Functional Foods, 59, 

40-48 (2019). 

17. Jedrejek, D., Lis, B., Rolnik, A., Stochmal, A. and 

Olas, B., Comparative phytochemical, cytotoxicity, 

antioxidant and haemostatic studies of Taraxacum 

officinale root preparations. Food and Chemical 

Toxicology, 126, 233-247(2019). 

18. Lis, B., Jędrejek, D., Stochmal, A. and Olas, B.,. 

Assessment of effects of phenolic fractions from leaves 

and petals of dandelion in selected components of 

hemostasis. Food Research International, 107, 605-

612 (2018). 

19. Jędrejek, D., Kontek, B., Lis, B., Stochmal, A. and 

Olas, B.,. Evaluation of antioxidant activity of phenolic 

fractions from the leaves and petals of dandelion in 

human plasma treated with H2O2 and H2O2/Fe. 

Chemico-Biological Interactions, 262, 29-37 (2017). 

20. Petkova, N., Ivanov, I., Topchieva, S., Denev, P. and 

Pavlov, A.,. Biologically active substances and in vitro 

antioxidant activity of different extracts from dandelion 

(Taraxacum officinale) roots.Scientific Bulletin,190-

197(2015). 

21. El-Refaiy, A.I., Amer, N.S., Alhejely, A., Qahl, S.H., 

Shaban, A.M., Mohamed, A.E., Saleh, A.A., Badawy, 

A.A. and El-Magd, M.A.,. Impact of dandelion 

(Taraxacum officinale) leaf aqueous extract on 

immunological response of mice after Schistosoma 

mansoni infection. Mol. Biochem. Parasitol., 262, 

111673 (2025a). 

22. Rasool, S. and Sharma, B.,. Taraxacum officinale: a 

high value less known medicinal plant. Ann. Plant Sci., 

3, 908-915 (2014). 

23. Shittu, R.O., Ceesay, I. and Pwavodi, P.C.,. 

Antioxidant and antimicrobial activities of Dandelion 

root extract (Taraxacum officinale) and its cytotoxic 

effect on MDA-MB-231 breast cancer cells. Discover 

Applied Sciences, 7, 136 (2025). 

24. Rasool and E.M.A., Antioxidant Effects of Taraxacum 

officinale L.(Dandelion) Root Extract on Acute Liver 

and Kidney Injuries Induced by D-Galactosamine in 

Male Rats. Journal of Natural Science, Biology and 

Medicine, 16, 99 (2025). 

25. Fulga, A., Todiras, M., Gudumac, V. and Tagadiuc, O 

Taraxacum officinale leaves and roots suppress glioma 

cell viability. Journal of Biosciences and Medicines, 

10, 175-189 (2022). 

26. Hu, C. and Kitts, D.,. Dandelion (Taraxacum 

officinale) flower extract suppresses both reactive 

oxygen species and nitric oxide and prevents lipid 

oxidation in vitro. Phytomedicine, 12, 588-597 (2005). 

27. Ghasemi, M., Liang, S., Luu, Q.M. and Kempson, I. 

The MTT assay: a method for error minimization and 

interpretation in measuring cytotoxicity and estimating 

cell viability, Cell viability assays: Methods and 

Protocols. Springer, pp. 15-33 (2023). 

28. El-Magd, M.A., Khalifa, S.F., Alzahrani, F.A.A., 

Badawy, A.A., El-Shetry, E.S., Dawood, L.M., 

Alruwaili, M.M., Alrawaili, H.A., Risha, E.F. and El-

Taweel, F.M.,. Incensole acetate prevents beta-

amyloid-induced neurotoxicity in human olfactory bulb 

neural stem cells. Biomedicine & Pharmacotherapy, 

105, 813-823 (2018). 

29. Mansour, G.H., El-Magd, M.A., Mahfouz, D.H., 

Abdelhamid, I.A., Mohamed, M.F., Ibrahim, N.S., 

Wahab, A.H.A.A. and Elzayat, E.M.,. Bee venom and 

its active component Melittin synergistically potentiate 

the anticancer effect of Sorafenib against HepG2 cells. 

Bioorganic Chemistry, 116, 105329 (2021). 

30. Ghanta, M., Panchanathan, E., Lakkakula, B.V., 

Narayanaswamy, A., Murkunde, Y. and Tamrakar, S.,. 

1H-[1, 2, 4] oxadiazolo [4, 3-a] quinoxalin-1-one 

attenuates oxidative trauma and recuperate beam walk 

and adhesive removal behavior in MPTP Parkinsonian 

mice model. Biomedical and Pharmacology Journal, 

11, 2011-2017 (2018). 

31. Zeng, L. and Smith, L.D.,. Caspase-3 colorimetric 

assay. BioTechniques,  33, 1196-1197 (2002). 

32. Selim, N.M., Elgazar, A.A., Abdel-Hamid, N.M., Abu 

El-Magd, M.R., Yasri, A., El Hefnawy, H.M. and 

Sobeh, M.,. Chrysophanol, physcion, hesperidin and 



Taraxacum officinale FLOWER AQUEOUS EXTRACT SUPPRESSES OXIDATIVE STRESS … 

Egypt. J. Vet. Sci. Vol. 56, (Special issue) (2025) 

591 

curcumin modulate the gene expression of pro-

inflammatory mediators induced by LPS in HepG2: in 

silico and molecular studies. Antioxidants,  8, 371 

(2019). 

33. Shalini, S., Dorstyn, L., Dawar, S. and Kumar, S.,. Old, 

new and emerging functions of caspases. Cell Death & 

Differentiation, 22, 526-539 (2015). 

34. D'amelio, M., Cavallucci, V. and Cecconi, F., Neuronal 

caspase-3 signaling: not only cell death. Cell Death & 

Differentiation, 17, 1104-1114 (2010). 

35. Jung, Y., Ahn, Y.G., Kim, H.K., Moon, B.C., Lee, 

A.Y., Ryu, D.H. and Hwang, G.-S.,. Characterization 

of dandelion species using 1H NMR-and GC-MS-

based metabolite profiling. Analyst.,  136, 4222-4231 

(2011). 

36. Pfingstgraf, I.O., Taulescu, M., Pop, R.M., Orăsan, R., 

Vlase, L., Uifalean, A., Todea, D., Alexescu, T., Toma, 

C. and Pârvu, A.E., Protective effects of Taraxacum 

officinale L.(dandelion) root extract in experimental 

acute on chronic liver failure. Antioxidants,  10, 504 

(2021). 

37. Ding, A. and Wen, X., Dandelion root extract protects 

NCM460 colonic cells and relieves experimental 

mouse colitis. Journal of Natural Medicines, 72, 857-

866 (2018). 

38. Dong, H., Qiao, J., Hou, S., Ran, H., Sun, W., Lin, B., 

Han, Y., Yu, C. and Li, Y., Potentialities of Dandelion 

(Taraxacum Mongolicum Hand.‐Mazz.) Flower 

Extracts on Gastric Protection against Helicobacter 

Pylori and Characterization of its Bioactive 

Constituents. Chemistry & Biodiversity 21, 

e202400140 (2024). 

39. Bahrambeygi, Y., Ahmadi, R. and Joshagani, R.,. 

Anticancer Effect of Taraxacum officinale Flower 

Extract on Cervical Cancer Cells. Medicinal Plant,  3, 

908-915 (2014). 

40. Choi, E.-J. and Kim, G.-H.,. Dandelion (Taraxacum 

officinale) flower ethanol extract inhibits cell 

proliferation and induces apoptosis in human ovarian 

cancer SK-OV-3 cells. Food science and 

biotechnology, 18, 552-555 (2009). 

41. Tettey, C., Ocloo, A., Nagajyothi, P. and Lee, K.,. An 

in vitro analysis of antiproliferative and antimicrobial 

activities of solvent fractions of Taraxacum officinale 

(Dandelion) leaf. Journal of Applied Pharmaceutical 

Science,  4, 041-045 (2014). 

42. Li, Y., Chen, Y. and Sun-Waterhouse, D., The 

potential of dandelion in the fight against 

gastrointestinal diseases: A review. Journal of 

Ethnopharmacology, 293, 115272 (2022). 

43. Wu, J., Xiao, Y. and Wang, C.,. Extraction, 

compositional analysis, in vitro antioxidant and 

antiproliferative activities of dandelion (Taraxacum 

officinale) seed oil. Food Chemistry, 476,143435 

(2025). 

44. Deng, X.-X., Jiao, Y.-N., Hao, H.-F., Xue, D., Bai, C.-

C. and Han, S.-Y.Taraxacum mongolicum extract 

inhibited Rasool, SLis, B. and Olas, B., Pro-health 

activity of dandelion (Taraxacum officinale L.) and its 

food products  malignant phenotype of triple-negative 

breast cancer cells in tumor-associated macrophages 

microenvironment through suppressing IL-

10/STAT3/PD-L1 signaling pathways. Journal of 

Ethnopharmacology 274, 113978 (2021). 

45. Ramos, A., Sadeghi, S. and Tabatabaeian, H., Battling 

chemoresistance in cancer: root causes and strategies to 

uproot them. International Journal of Molecular 

Sciences, 22, 9451 (2021). 

46. Hammond, W.A., Swaika, A. and Mody, K. 

Pharmacologic resistance in colorectal cancer: a 

review. Therapeutic Advances In Medical Oncology 8, 

57-84 (2016). 

47. Naeem, A., Hu, P., Yang, M., Zhang, J., Liu, Y., Zhu, 

W. and Zheng, Q.,. Natural products as anticancer 

agents: current status and future perspectives. 

Molecules, 27, 8367 (2022). 

48. Ovadje, P., Ammar, S., Guerrero, J.-A., Arnason, J.T. 

and Pandey, S.,. Dandelion root extract affects 

colorectal cancer proliferation and survival through the 

activation of multiple death signalling pathways. 

Oncotarget., 7, 73080 (2016). 

49. Bao, L., Li, J., Zha, D., Zhang, L., Gao, P., Yao, T. and 

Wu, X.,. Chlorogenic acid prevents diabetic 

nephropathy by inhibiting oxidative stress and 

inflammation through modulation of the Nrf2/HO-1 

and NF-ĸB pathways. International 

Immunopharmacology,  54, 245-253 (2018). 

50. Zhuang, Y., Wu, H., Wang, X., He, J., He, S. and Yin, 

Y.,. Resveratrol attenuates oxidative stress‐induced 

intestinal barrier injury through PI3K/Akt‐mediated 

Nrf2 signaling pathway. Oxidative Medicine and 

Cellular Longevity, 7591840 (2019). 

51. Xu, P., Xu, X., Fotina, H. and Fotina, T., Anti-

inflammatory effects of chlorogenic acid from 

Taraxacum officinale on LTA-stimulated bovine 

mammary epithelial cells via the TLR2/NF-κB 

pathway. PloS one,  18, e0282343 (2023). 

52. Esatbeyoglu, T., Obermair, B., Dorn, T., Siems, K., 

Rimbach, G., Birringer, M.Esatbeyoglu, T., Obermair, 

B., Dorn, T., Siems, K., Rimbach, G. and Birringer, 

M.,. Sesquiterpene lactone composition and cellular 

Nrf2 induction of Taraxacum officinale leaves and 

roots and taraxinic acid β-d-glucopyranosyl ester. 

Journal of medicinal Food,  20, 71-78 (2017). 

53. Alfwuaires, M.A.,. Rosmarinic acid protects against 

cyclophosphamide-induced hepatotoxicity via 

inhibition of oxidative stress, inflammation, and 

apoptosis and upregulation of Nrf2 in mice. Journal of 

Molecular Histology, 56, 49 (2025). 

54. Shakila, B., Alyami, N.M., Aljawdah, H.M., Alharbi, 

S.A., Arulselvan, P., Jaganathan, S.K., Al Ali, S.H.H. 

and Bharathi, M.,. Chlorogenic Acid Functionalized 

Tin Oxide-Sodium Alginate Hybrid Nanomaterials 

Induce Oxidative Stress-Mediated Apoptosis in Breast 

Cancer MDA-MB-231 Cells. Ind. J. Pharm. Edu. Res.,  

59, 757-766 (2025). 

Chen, X., Li, H., Zhang, B. and Deng, Z., The synergistic 

and antagonistic antioxidant interactions of dietary 

phytochemical combinations. Critical Reviews In Food 

Science And Nutrition,  62, 5658-5677 (2022).  



SALMA M. EL-HOFEY et al. 

Egypt. J. Vet. Sci. Vol. 56, (Special issue) (2025) 

592 

الهندباء البرية  يقلل من الإجهاد التأكسدي ويحفز الاستماتة في مستخلص زهرة 
 سرطان القولون والمستقيم خلايا

 

 محمد أ. المجد*و سلمى م. الحوفي، فؤاد أ. فراج، محمود س. جويلي

 ، كفر الشيخ، مصر.33516قسم التشريح وعلم الأجنة، كلية الطب البيطري، جامعة كفر الشيخ، 

 

 الملخص

تتمتع زهرة الهندباء البرية  بفوائد صحية نظرًا لخصائصها المضادة للأكسدة القوية. ومع ذلك، لم يتم بعد اكتشاف الآلية 

التي يمكن أن يكافح بها المستخلص الزهري السرطان. لذلك، هدفت هذه الدراسة إلى التحقيق في الآليات المضادة 

اذج الإجهاد التأكسدي الناجم عن بيروكسيد الهيدروجين في خلايا للسرطان لمستخلص زهرة الهندباء.استخدمنا نم

في المختبر. بعد  TOFEسرطان القولون والمستقيم  لفحص التأثيرات المضادة للأكسدة والمضادة للسرطان لمستخلص 

ي الخلايا ساعة، تم تعريضها إلى بيروكسيد الهيدروجين. ف 24المعالجة المسبقة للخلايا بـمستخلص الهندباء لمدة 

المعالجة بـ بيروكسيد الهيدروجين ، استعاد مستخلص الهندباء  نشاط الإنزيمات المضادة للأكسدة )ديسموتاز الفائق( 

مما أدى إلى تحفيز  3-وخفّض بشكل ملحوظ مستويات أنواع الأكسجين التفاعلية داخل الخلايا، كما عزّز نشاط الكاسباز

أن خلايا سرطان لقولون والمستقيم المعالجة بـمستخلص الهندباء أظهرت  qPCRالاستماتة.أظهرت نتائج تحليل 

انخفاضًا في تعبير جين مضاد الأكسدة وزيادة في تعبير الجينات المحفزة للاستماتة ( والعلامات المضادة للأكسدة من 

ضاداً للأكسدة ومضاداً خلال تنظيم التوازن التأكسدي وتحفيز الاستماتة، أظهر مستخلص الهندباء البرية نشاطًا م

(.تشير هذه النتائج إلى أن مستخلص زهرة الهنباء يتمتع IC50 = 111.30 μg/mLللسرطان مع سمية خلوية انتقائية )

بخصائص قوية مضادة للسرطان ومضادة للأكسدة، مما يجعله عاملًا علاجياً طبيعياً واعداً لعلاج السرطان والأمراض 

 .  زيد من الدراسات لفهم آلياته وفعاليته في النماذج الحية.الالتهابية، مما يستدعي الم

 ،الاستماتة )القتل الخلوي المبرمج( ،النشاط المضاد للأكسدة ،مستخلص زهرة الهندباء ،الهندباء البرية  :الدالة الكلمات

 .خلايا سرطان القولون والمستقيم

 


