Turkish Journal of Agriculture - Food Science and Technology, 13(4): 882-887, 2025

DOIL: https://doi.org/10.24925/turjaf.v13i4.882-887.7247

/.
<

Turkish Journal of Agriculture - Food Science and Technology

Available online, ISSN: 2148-127X | www.agrifoodscience.com | Turkish Science and Technology Publishing (TURSTEP)

Determination of the Bioavailability of Arum maculatum L. Plant Extracts in
Caenorhabditis elegans Culture

Taner Dastan'?, Seyda Kaya?"*, Mine Oz>¢, Sevgi Durna Dastan®{

Sivas Cumhuriyet University, Faculty of Science, Department of Biochemistry, Sivas, Tiirkiye.
’Gaziantep Islam Science and Technology University, Health Services Vocational School, Department of Medical Laboratory Techniques,

Gaziantep, Tiirkiye.

3Sivas Cumhuriyet University, Faculty of Science, Department of Biology, Sivas, Tiirkiye.

“Corresponding author

ARTICLE INFO

ABSTRACT

Research Article

Received :21.10.2024
Accepted : 09.04.2025

Keywords:

Arum maculatum,
Caenorhabditis elagans
Model organism
Phytochemical
Bioavailability

Plants are used by humans not only as food, but also for therapeutic purposes in medicine, and
coloring matter. Plants, which are among the natural products consumed as traditional medicines,
are used in the treatment of many diseases. Nowadays, many plants are widely used as nutritional
supplements to strengthen the immune system or as an auxiliary nutritional supplement with other
drugs in the treatment of chronic diseases. The plant Arum maculatum L. examined in this study is
an angiosperm and monocotyledonous plant belonging to the family Araceae and a species in the
order Arales. In this study it is aimed to study the bioavailability of Arum plant by using C. elegans
nematode as a model organism. This study, the effects of the extract obtained by ethyl alcohol and
water phase extraction of A. maculatum, which is collected in spring and summer months and
consumed by cooking fresh leaves and believed to be a source of healing, on the life span, egg
production and growth-development parameters of C. elegans nematode were investigated. The
data obtained were evaluated by SPSS program. Significant differences were found in C. elegans
cultures of the extracts obtained from the leaves and flower parts of the plant in ethyl alcohol and
water phase extraction compared to the control group. It was observed that the survival rates of C.
elegans nematodes generally increased with the application of different doses of plant water
extracts. This research will provide a reference for further research on the mechanism of Arum
plants in the treatment of some diseases. Our research shows that this plant may have the potential
therapeutic target about fertilization and growth and development process.
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Introduction

The use of various herbs to strengthen the immune
system and as dietary supplements in combination with
other medicines for the treatment of chronic diseases
remains widespread today (Hooda et al., 2023). A.
maculatum L., the subject of this study, is a
monocotyledonous plant species belonging to the order
Arales and family Araceae. This family includes both wild
species and ornamental plants. The genus Arum, which
ranges from Europe to Central Asia, consists of perennial,
herbaceous, tuberous, and toxic plants known for their
long-stemmed, triangular leaves, colorful spathes, and red
berries (Kandemir, 2008). The leaves of this plant are
reported to be consumed as food in certain regions and are
even sold in markets and on the streets (Kiran, 2006; Azab,
2017; Ceylan, 2019). However, when consumed raw, the
plant exhibits toxic effects, such as inducing temporary
loss of consciousness and drowsiness (Simsek Yurt et al.,
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2019). After undergoing heat treatment, such as being
prepared as soup or meal, these toxic substances lose their
effects. The root and flower parts of the plant are also used
in the production of certain medicines. Moreover, species
of the Arum genus have been reported to exhibit
pharmacological  properties, including  analgesic,
antimicrobial, antiparasitic, and antineoplastic effects
(Colak et al., 2009; Abbasi et al., 2014; Giil & Topcu,
2017; Azab, 2017; Kozuharova et al., 2017; Atalay &
Yildiz, 2020).

Various bioactive compounds identified in different
parts of Arum species include piperazine and pyrrolidine
alkaloids, volatile and non-volatile terpenoids, flavonoids,
saponins, glycosides, lectins, gums, mucilage, starch,
conicine (Abbasi et al., 2014; Giil & Topcu, 2017; Azab,
2017). Additionally, it has been reported that the fresh
plant can cause skin irritation upon contact due to its
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irritant properties (Kalkan, Unal, & Erginkaya, 2012;
Azab, 2017). Traditionally, the resident population have
utilized the seeds, oils, leaves, fruits, and flowers of the
plant for various purposes (Dayisoylu, 2012; Dayisoylu et
al., 2017).

The nematode Caenorhabditis elegans 1is widely
preferred model organisms in biological and basic medical
research (Brenner, 1974; Kaletta & Hengartner, 2006). Its
simple structure and well-characterized developmental
biology are among the primary reasons for its extensive use
in experimental studies (Sulston et al., 1983; Riddle et al.,
1997). Furthermore, C. elegans exists in two distinct sexes,
hermaphrodite and male, with the hermaphrodite capable
of producing both sperm and eggs (Hodgkin, 1988). It
serves as a versatile model organism to investigate
fundamental biological processes, including development,
cellular senescence, and stem cell regulation (Kenyon,
2010; An & Blackwell, 2003). Additionally, C. elegans is
recognized as an ideal system for drug screening and is
frequently utilized in rapid toxicity testing (Kaletta &
Hengartner, 2006; Leung et al., 2008).

In this study, it was aimed to investigate the effects of
A. maculatum on key biological parameters, including life
span, egg production, and growth-development of the
nematode C. elegans as a model organism to show the
bioavailability of this plant.

Materials and Methods

Preparation of Plant Extracts

A. maculatum was purchased from local people in
Osmaniye province, Tiirkiye in March-June 2023. The
plant parts dried in the shade were extracted by ethanol and
water extraction methods (Zongilir and Er Zeybekler,
2024). The leaves and the spadix part of plant were used
for the extraction. The dried plant parts were pulverised
using a grinder-homogeniser. Approximately 500 ml of
ethanol (%70) was placed on 50 g of ground plant parts and
kept in an incubator with a shaker for 1 day and ethanol
extraction was carried out by passing the contents into the
alcohol phase. On the other hand, 500 ml of distilled water
was placed on 50 g of ground plant parts and kept in the
incubator with stirrer for 24 hours and water extraction was
performed. The plant extract obtained by water extraction
was placed in a lyophiliser for drying and kept for 3-4 days
until complete drying. The ethyl alcohol extract was
concentrated by drying in a rotary evaporator. The
concentrated and dried plant extracts were stored at -20 °C
until use (Demirhan, 2023).

C. elegans

The wild-type C. elegans N2 strain and E. coli OPso
strain, which will meet the nutritional needs of these
organisms, were obtained by contacting the University of
Minnesota Caenorhabditis Genetics Center (CGC)
(Minneapolis—St. Paul, MN 55455, U.S.A) and cultured
under appropriate conditions in our laboratory (Brenner
1974; Demirhan, 2023; Zdngiir, 2024).

Preparation of Tryptone Bile Glucuronide Agar
Medium and Sowing of Escherichia coli OPso

Medium was prepared in accordance with the
manufacturer's instructions. The stock E. coli OPsg strain

was inoculated into the solidified TBX Agar medium by
passing a nozzle through a burner flame. The inoculated
petri dishes were incubated at 37°C for 24 hours and the
blue coloured colonies were determined (Brenner, 1974;
Demirhan, 2023).

Preparation of Lauryl Sulfate Tryptose Broth Liquid
Medium and Culture of Escherichia coli OPso

Lauryl Sulfate Tryptose Broth (LST) liquid medium
was used in the experimental stages for the growth of E.
coli OPs strain used as nutrient medium. 9.125 g of LST
in 250 mL dH,O was used as medium content. The stock
medium containing E. coli OPs strains was placed in the
refrigerator at +4 °C to be used in the other stages of the
study (Piring, 2016; Zdngiir, 2024).

Preparation of Nematode Growth Medium and C.
elegans

To preparing NGM according to the previous study by
Demirhan (2023). The NGM protocol is a standard agar-based
medium to grow C. elegans in petri dishes. It describes both
medium preparation and pouring (Escudero et al., 2023).
After autoclaving at 120 °C for 15 min, it was kept in a water
bath adjusted to 55 °C (Brenner, 1974). After solidification,
500 puL of E. coli OPsg solution cultured in LST was added to
the centre of the NGM and left to dry in sterile environment.
After drying, small pieces of purchased live C. elegans stock
culture medium were cut and placed upside down in the centre
of the newly prepared NGM and C. elegans cultures were
formed (Piring, 2016; Demirhan, 2023; Zongiir, & Er
Zeybekler, 2024).

After the standard NGM preparation protocol was
applied, the plant extracts to be used in the study were
taken from the stock solutions with a micropipette and
added to the medium so that their final concentrations in
the medium were 1mg/mL-50mg/mL (Ozpinar, 2021; Idris
et al., 2022). Plant extract concentrations were determined
using previous studies on plants according to the literature.
In addition, 5-Fluoro-2'-deoxyuridine (FUDR) was added
to the NGMs used only in lifespan analyses (Zongiir,
2024). The prepared medium solution was poured into petri
dishes and solidified.

Transfer of C. elegans between Petri dishes

C. elegans were collected from one medium with a
silver wire collector and transferred to other media. During
the transfers, the individuals on the petri plates were
selected by observing under stereomicroscope with a
camera system at 7x objective magnification and
transferred to other petri plates. The 30 worms were
transferred for the life span analysis (Zongir and Er
Zeybekler, 2024).

In the egg yield analysis, the samples were centrifuged at
3400 rpm for 5 minutes. 20 individuals from the synchronized
adult L4 forms were transferred to the media under a stereo
microscope using a wire collection. Afterwards, the eggs seen
in the media were counted with a light microscope. These
procedures were repeated for 3 days and a total of 200 eggs
were determined. In addition, the petri dishes where the egg
count was performed were checked again at the end of 24
hours and the number of eggs that cracked and did not crack
was determined, and in this way, the C. elegans egg yield was
calculated (Demirhan, 2023).
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Determination of Physical Growth of Nematodes

Fifty C. elegans eggs were selected under light
microscope and the selected eggs were transferred to NGM
containing different doses of plant extracts. After 3 days
cultivation, pictures of C. elegans individuals were taken with
a stereo microscope camera and the length measurements of
the individuals were determined using Image Focus Plus V2
camera measurement programme (Ozpinar, 2021; Zongiir and
Er Zeybekler, 2024; Zongiir, 2024).

Statistics

SPSS 23.0 statistical programme was used in the study.
The evaluations were made as Mean+Standard error.
Results were presented in graphs and charts.

Results and Discussion

In this study, the effects of the extracts of 4. maculatum
plant, on egg production, growth-development and life
span of C. elegans nematode with the use of extracts
obtained with 2 different solvents at different doses were
investigated. The yield values of the extracts obtained as a
result of extraction were calculated as % (Table 1). It was
observed that the yield of the leaf ethanol extract of the
plant was higher with a value of 3.7%, while the yields of
the water extracts of the plant were low (Table 1).

Then, in order to determine the plant doses to be used in
the experiments, the appropriate concentration was
determined. For this purpose, existing literature was utilised
and preliminary experiments were carried out. It was observed
that the cultivation of E. coli OPsp in the media was
unsuccessful when high concentrations of the extract were
applied, colour change occurred in the media, and when
nematodes were added to these media afterwards, it was
observed that the cultures of nematodes could not be made in
a healthy way. Therefore, the doses selected were 1mg/mL,
10mg/mL and 50mg/mL in 3 doses (Ozpinar, 2021).

The Effects of Plant Extracts on the Survival
Percentage of Nematodes

The results of the effect of different doses of A.
maculatum plant extracts on C. elegans nematodes for 10
days on the percentage of nematode survival are shown in
Figure 1 and Table 2. There was no significant difference
between the control group and the application doses of
plant ethyl alcohol extracts (P>0.05). On the other hand, in
the groups where water extracts were applied, it was
determined that the survival percentage of nematodes
increased with increasing plant dose (p<0.05). It was
observed that the survival rates of C. elegans nematodes

Table 1. Yield values of the plant extracts

generally increased with the application of different doses
of plant water extracts (Table 2 and Figure 1).

Figure 1. Nematodes that continuing to live in the petri
dish for 10 days.

Effects of Plant Extracts on C.
Production

The effects of different doses of ethyl alcohol and water
extracts of the plant on egg production in C. elegans are shown
in Table 3. In the groups where ethyl alcohol extracts were
applied, the lowest percentage of hatchlings was 80.1 and this
ratio increased in parallel with the increase in dose.

Statistical analyses showed that the difference between the
control group and the treatment groups was significant. When
the groups were compared among themselves, statistically
significant differences were found (P<0.05). On the other
hand, the lowest rate of 78.55% was found in the groups
where water extracts of the plant were applied.

elegans Egg

The Effects of Plant Extracts on Body Size
Measurements of C. elegans Nematode

The differences in physical growth and length values of
C. elegans living in NGMs with constant temperature and
same feeding conditions are shown in Table 4 with
different doses of water and ethyl alcohol extracts of 4.
maculatum plant. It was observed that 4. maculatum
extracts increased the growth of C. elegans compared to
the control group (Table 4).

Extract Yield Value%
A. maculatum leaf ethanol extract 3.7%
A. maculatum leaf water phase extract 2.6%
A. maculatum spadiks ethanol extract 3.3%
A. maculatum spadiks water phase extract 2.3%
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Table 2. The effect of different doses of plant extracts on the survival percentage of C. elegans

Doses Number of % Survival of C. elegans
individuals ELE* ELW* ESE* ESW*
Control 30 92.95+3.122 92.9543.122 92.9543.122 92.954+3.122
Img/mL 30 93.48+3.65* 94.08+3.40° 93.4443.422 93.04+4.712
10mg/mL 30 93.70+4.03* 94.95+4.75% 91.204+4.13?2 93.51+4.16°
50mg/mL 30 93.96+4.41* 95.11+5.58° 90.74+4.27° 94.10+4.77°

ELE: The effect of leaf ethanol extract MEAN+SE; ELW: The effect of leaf water extract MEAN+SE; ESE: The effect of spadix ethanol extract
MEAN=SE; ESW: The effect of spadix water extract MEAN=SE; *Values with the same letter in the same column are insignificant at P>0.05 level.

Mean+SD: Mean+Standard error

Table 3. Effects of plant extracts on egg production.

Doses Amount of eggs % Egg Yield of C. elegans
counted ELE* ELW* ESE* ESW*
Control 200 82.94+4.56% 82.9+4.567 82.9+4.567 82.9+4.56°
Img/mL 200 80.1+5.78° 81.5+5.99% 82.3+5.45° 78.5+3.99°
10 mg/mL 200 83.4+4.71* 83.7+5.682 83.9+6.16* 83.4+5.67°
50mg/mL 200 84.9+5.40° 85.846.14° 85.3+4.56° 84.9+5.86°¢

ELE: The effect of leaf ethanol extract MEAN+SE; ELW: The effect of leaf water extract MEAN+SE; ESE: The effect of spadix ethanol extract
MEAN=SE; ESW: The effect of spadix water extract MEAN=SE; *Values with the same letter in the same column are insignificant at P>0.05 level.

Mean+SD: Mean+Standard error

Table 4. Effects of plant extracts on the length of nematodes.

Doses .N“fnber of Average Standard Minimum Maximum
individuals error
Control 50 60.3um 3.5 58.9 um 65.6 um
Leaf Ethanol | 1mg/mL 50 61.2 um 3.9 56.8 um 75.3 um
Extract 10mg/mL 50 66.5 um 4.8 58.4 um 80.1 um
50mg/mL 50 67.4 um 4.4 59.9 um 98.2 um
Control 50 60.3um 3.5 58.9 um 65.6 um
Water phase | 1mg/mL 50 61.8 um 34 60.2 um 83.1 um
extract 10mg/mL 50 62.6 um 4.8 61.1 um 94.2 um
50mg/mL 50 68.3 um 4.7 62.3 um 85.7 um
Spadix Control 50 60.3um 3.5 58.9 um 65.6 um
Ethanol Img/mL 50 63.3 um 4.3 56.9 um 85.1 um
Extract 10mg/mL 50 66.7 um 5.9 63.2 um 88.4 um
50mg/mL 50 69.9 um 5.7 64.5 um 96.9 um
Control 50 60.3um 3.5 58.9 um 65.6 um
Water phase | 1mg/mL 50 63.7 um 4.4 60.9 um 87.1 um
extract 10mg/mL 50 67.6 um 4.6 61.4 um 94.2 um
50mg/mL 50 68.9 um 6.7 63.4 um 98.9 um

In addition, the increases in growth parameters were
also statistically significant (p<0.05). The highest length
value was measured as 98.9 pm and the shortest length
value was measured as 56.8 pm.

According to our experimental data, it has been
determined that ethyl alcohol and water extracts of the A.
maculatum plant may be effective in certain doses on the
survival rate, egg production and growth-development rates
of C. elegans individuals. The evaluation of some effects and
potential of A. maculatum plant samples on C. elegans
nematode as an experimental animal model was studied for
the first time. In this study, the bioavailability potency of
Arum plant extracts was appraised. The plant was selected
based on its historical and ethnopharmacological use as
inflammation and gastrointestinal disorders. The nematode
C. elegans is an inexpensive system for drug screening. The
effect of the treatment (plant extracts) on the nematode was
observed using a light microscope. Interestingly, the most
active extract of Arum plant against adult stage C. elegans

was the water extract. After exposure to the water extracts
(at 10 mg/mL and 50mg/mL), % survival amounts were
higher than the other extracts. Also all plant extracts showed
statistically moderate activities in high doses on egg
productions and body size developments parameters. In this
study we used just crude extract and we could not make
phytochemical analysis. But it is clear any case there may be
a potency of bioavailability and the bioactivity of Arum
maculatum. Hence, these complex compounds could have
contributed to the medicinal properties of the plant. In
studies conducted with raw plant extracts, it is not possible
to determine exactly which molecules the activity comes
from or the actual amount of activity. Therefore, it would be
very useful to study the effects of each active ingredient on
C. elegans in different dose groups by conducting detailed
phytochemical analyses.

It is essential to conduct in vivo studies on different
species, covering a range of doses and exposure times. Due to
limited studies in this area, tests with C. elegans are crucial.
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Conclusion

In this study, the statistically important changes were
determined by adding some extracts of A. maculatum to C.
elegans cultures. The findings obtained as a result of the
analyses on C. elegans, which is similar to the human
genome, contribute to the development of new products in
the fields of pharmaceuticals, cosmetics and food. In this
study, the effect of A. maculatum on C. elegans cultures
was tested for the first time. As a result, the 4. maculatum
plant used in this study is important in terms of evaluating
some of its effects and potential on the C. elegans
nematode, which is frequently used as an experimental
animal model, and is of interest to the food, health and
cosmetics sectors. In addition, the fact that it is a study
aimed at raising awareness in terms of health provides
originality. It is possible to contribute to the universal
knowledge at a basic level and it is considered to be a
preliminary study and it is thought that it will guide other
studies to be carried out in the future.

Declarations

Author Contribution Statement

Taner Dagtan:  Supervision, conceptualization,
methodology, review and editing and writing

Seyda Kaya: Project administration, investigation,
formal analysis, and writing the original draft.

Mine Oz: Experimental analysis, data collection.

Sevgi Durna Dastan: Supervision, conceptualization,
methodology, review and editing, data collection,
investigation, formal analysis, and writing.

Fund Statement

This study was supported by TUBITAK 2209-A
University Students Research Projects Support Program
(Project No: 1919B012201051).

Conflict of Interest
The authors declare that there is no conflict of interest
regarding the publication of this article.

References

Abbasi, N., Karkondi, V.-R., Asadollahi, K., Tahmasebi, M.,
Ghobad, A., Taherikalani, M., & Parisa, A. (2014). Analgesic
effects of Arum maculatum plant extract in rats compared to
other routine analgesics. Journal of Medicinal Plant Research,
8(31), 1025-1030.

Atalay, T., & Yildiz, K. (2020). Arum maculatum plant and its
antiparasitic properties. Bulletin of the Veterinary
Pharmacological and Toxicological Society, 11(3), 126-133.

Azab, A. (2017). Arum: A Plant Genus with Great Medicinal
Potential. European Chemical Bulletin, 6(2), 59-68.

Brenner, S. (1974). The genetics of Caenorhabditis elegans.
Genetics, 77(1), 71-94.

Ceylan, F. (2019). Use of Edible Herbs in Food Preparation:
Pickle Weed (Arum maculatum L.). Master Thesis, Ankara
Hac1 Bayram Veli University.

Colak, F., Savaroglu, F., & Ilhan, S. (2009). Antibacterial and
antifungal activities of Arum maculatum L. leaves extracts.
Journal of Applied Biological Sciences, 3(3), 13-16.

Dayisoylu, K.S., (2012). Chemical Profile and Antioxidant
Capacity of Tirsik. III. Traditional Foods Symposium. 10-12
Mayis, Konya.

Dayisoylu, K.S., Yorikoglu, T., & Angel, T. (2017).
Geographical Indicated Products of Kahramanmarag and
Potential Status of the Province. Kahramanmaras Siit¢ii imam
University Journal of Agriculture and Nature. 20(1), 80-88.

Demirhan, S. (2023). Extraction of Sivas Province Propolis
Samples with Ethanol and Water Solvents and Investigation
of Their Efficacy in Caenorhabditis elagans Cultures. MSc
Thesis, Sivas Cumhuriyet University.

Giil, V., & Topcu, E. (2017). A research on poisonous plants
distributed in Salipazar1 (Samsun) district. Turkish Journal of
Agriculture and Natural Sciences, 4(2), 162—168.

Kalkan, S., Unal, E., & Erginkaya, Z. (2012). Tirsik. Proceedings
of the 3rd Traditional Foods Symposium, 441-443. 10-12
May 2012, Konya, Tiirkiye.

Kandemir, N. (2008). Morphological and Anatomical
Investigations on Some Species of the Genus Arum L.
(Araceae) Distributed in the Ordu Region. Research Journal
of Biological Sciences. 1 (2), 37-43.

Kiran, O. (2006). Medicinal Plants in the Flora of Kozan Region
and Their Utilisation in Folk Medicine. Master's Thesis,
Cukurova University Institute of Health Sciences,
Department of Deontology and History of Medicine, Adana.

Kozuharova, E., Matkowski, A., Wozniak, D., Naychov, Z.,
Gibernau, M., Momekov, G., Kochmarov, V., & Atanasov,
A. G. (2017). Arum: Chemistry, bioactivities and application
as haemorrhoids treatment. Proceedings of the 3rd
International Conference on Natural Product Usage: From
Plants to Pharmacy Shelves, 18-21 October 2017, Bansko,
Bulgaria.

Piring, B. (2016). Investigation of the Effects of Ethyl Paraben
and Methyl Paraben on Egg Yield and Survival Percentage in
Caenorhabditis elegans. MSc. Thesis, Sivas Cumhuriyet
University.

Zongiir, A. (2022). Investigation of the Effects of Herbicides
Widely Used in the World (Dicamba, Paraquat, Picloram,
Clopyralid, Linuron) on Caenorhabditis elegans. PhD Thesis,
Sivas Cumhuriyet University.

Hooda, P., Malik, R., Bhatia, S., Al-Harrasi, A., Najmi, A.,
Zoghebi, K., Halawi, M. A., Makeen, H. A., & Mohan, S.
(2023). Phytoimmunomodulators: A review of natural
modulators for complex immune system. Heliyon, 10(1),
€23790. https://doi.org/10.1016/j.heliyon.2023.e23790.

Simsek Yurt, N., Tiire, E., & Cubuk¢u, M. (2019). Nivik Otu
Zehirlenmesi: Arum Maculatum - Bir Olgu Sunumu. Ankara
Medical Journal, 19(4), 796-799.
https://doi.org/10.17098/am;j.652024

Zongir, A., & Er Zeybekler, S., (2024). Evaluation of the effects
of zinc oxide (ZnO NPs) nanoparticles synthesized by green
synthesis on Caenorhabditis elegans. Biologia Futura.

Zongir, A., (2024). Evaluation of the Effects of Di-(2-ethylhexyl)
phthalate (DEHP) on Caenorhabditis elegans Survival and
Fertility. Applied Biochemistry and Biotechnology.

An, J. H., & Blackwell, T. K. (2003). SKN-1 links C. elegans
mesendodermal specification to a conserved oxidative stress
response. Genes & Development, 17(15), 1882—-1893.

Hodgkin, J. (1988). Sexual dimorphism and sex determination in
Caenorhabditis elegans. Development, 104(Supplement), 3—
16.

Kaletta, T., & Hengartner, M. O. (2006). Finding function in
novel targets: C. elegans as a model organism. Nature
Reviews Drug Discovery, 5(5), 387-399.

Kenyon, C. (2010). The first long-lived mutants: Discovery of the
insulin/IGF-1 pathway for ageing. Philosophical Transactions
of the Royal Society B: Biological Sciences, 366(1561), 9—
16.

Leung, M. C., Williams, P. L., Benedetto, A., Au, C., Helmcke, K. J.,
Aschner, M., & Meyer, J. N. (2008). Caenorhabditis elegans: An
emerging model in biomedical and environmental toxicology.
Toxicological Sciences, 106(1), 5-28.

886



Dagtan et al. / Turkish Journal of Agriculture - Food Science and Technology, 13(4): 882-887, 2025

Riddle, D. L., Blumenthal, T., Meyer, B. J., & Priess, J. R. (1997).  Idris, O. A., Wintola, O. A., Afolayan, A.J. (2022). Anthelmintic

C. elegans 11. Cold Spring Harbor Laboratory Press. potency of Rumex crispus L. extracts against Caenorhabditis
Sulston, J. E., Schierenberg, E., White, J. G., & Thomson, J. N. elegans and non-targeted identification of the bioactive
(1983). The embryonic cell lineage of the nematode compounds. Saudi Journal of Biological Sciences 29 (2022)

Caenorhabditis elegans. Developmental Biology, 100(1), 541-549. https://doi.org/10.1016/j.sjbs.2021.09.026
64-119. Ozpinar, H. (2021). Anti-helmintic Activity of Myrtus communis
Escudero, A.P., Madirolas, G., Al-Asmar, A. (2023). Preparation L. Fruit Ethanol Extract on Nematodes of Caenorhabditis
of 1L of nematode growth medium (NGM). Doi: elegans and The Determination of Possible Active Ingredient.
dx.doi.org/10.17504/protocols.io.8 1wgby1jnvpk/v1. Hittite Journal of Science and Engineering, 2021, 8 (3) 267-
272 ISSN NUMBER: 2148-4171DOI:

10.17350/HJSE19030000238.

887



