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Abstract

Cases of intoxication exhibiting nausea, vomiting, dizziness, and death were reported with the
consumption of intoxicating nami as food not just inthe Philippines but in the Asian region. Few
reports were available concerning the toxicity of Dioscorea hispida Dennst. The study evaluated
the genotoxicity effects of intoxicating nami ethanolic extract using Allium cepa assay. The effects
were evaluated by assessing chromosomal aberrations and mitotic index of six treatments — H,O;
as positive control, tap water and DMSO as negative control, and three different concentrations (0.5
mg/mL, 1.0 mg/mL, and 2.0 mg/mL) of the ethanolic tuber extract as experimental group. Cells
were counted and analyzed with blind scoring and micrographs were presented displaying different
chromosomal aberrations in different phases of mitosis including binucleated and micronucleated
cells, laggard chromosomes, and nuclear budding in root tip cells following 48 hours of exposure.
Analysis of variance showed a significantly different value inthe means of the dependent variables
in different treatments. Mitotic index of the three different concentrations reported a mean of
20.57% for 0.5 mg/mL, 17.83% for 1.0 mg/mL, and 7.23% for

2.0 mg/mL. Accordingly, percent aberration was also measured with the mean of 52.23% for 0.5
mg/mL, 60.53% for 1.0 mg/mL, and 83.63% for 2.0 mg/mL concentration, respectively. Thus, the
treatments showed a concentration-dependent increase in the frequency of chromosomal
aberrations This may be due to one of the components of the tuber such as alkaloid toxin -
dioscorine. Hence, the ethanolic tuber extract can hamper mitotic activity and establish cellular
damage to cells.

Keywords: intoxicating yam, Allium cepa, genotoxicity, dioscorine, chromosomal aberrations,
mitotic index

INTRODUCTION

Plants are one of the two main groups known for their vines that sprout from their
of living organisms that survive in different characteristic tubers or rhizomes that have
environments such as terrestrial, aquatic, and beerT ‘_JSEd as food, as well as for traditional
in extreme environments. These organisms medicine (Govaerts et al., 2007). Yams
are essential entity to the function of the belong to the family Dioscoreaceae with 650

biosphere (Fernando, 2012). Yams are plants species with genus Dioscorea as the most
]
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important genus (Akoroda, 1993). The genus
has varying global distribution across Africa,
Latin America, Asia, the Caribbean, and
Oceania (Coursey, 1967).

Indian three-leaved yam or Dioscorea
hispida Dennst. is a wild yam that grows in
the tropical and subtropical regions of the
world (Bhandari & Kawabata, 2004). The
tuber occurs naturally from India and
southern China, through South-East Asia to
New Guinea was called “nami” in the
Philippines. The plant is scarcely cultivated,
so its spread is practically confined to its area
of natural occurrence specifically in South
East Asia (Nashriya et al.,2011). It grows
wildly at low to medium altitudes with less
than 500 meters up to 1200 meters above sea
level throughout the Philippines. The plant
follows a similar pattern of growth and
development like other yams as it emerges
from the plant tuber. Root developments are
followed by extensive shoot growth, then
differentiation of tuber, bulking, and
maturity. Female inflorescence  shows
solitary from upper leaf axils, pendulous,
with flower spaced while male inflorescence
shows spike-like, on leafless branches, 2-3-
compounded, may grow up to 50 cm long,
with closely packed or spaced sessile flowers,
and fertile stamens.

Wild yam or nami have different
ethnobotanical values such as water of
soaked tuber as medicine for eyes, fish
poison, treatment for vomiting, indigestion,
and roasted and pounded tuber applied on
wounds and injuries (Dutta, 2015; Kamble et
al., 2006; Meena &Yadav, 2011 Nashriyah et
al., 2011). Common medicinal uses of the
tubers also include de-worming, antidote

against arrow poison and peeling of skin feet
(Edison et al., 2006; Harijono et al., 2013;
Sharma & Bastakoti, 2009). Wild yams are
considered as food by indigenous people in
the Philippines and some parts of Southeast
Asia (Buenavista et al., 2021). It is a food
source and frequently caused accidental food
poisoning in the Philippines (Leyva &
Guitierrez, 1937).

Nami  contains  dioscorine, a
neuromuscular blocking agent and toxic
alkaloid which exhibits hyperthermia,
mydriatic activity, central nervous system
stimulation, and nervous system paralysis
(Leete and Pinder, 1972; Sasiwatpaisitet al.,
2014; Stuart & Santiago, 2018; Webster et
al., 1984). Few yam species from studies
reported that it contains toxic compounds that
can expose serious health complications.
Behavioral studies have shown dizziness,
nausea, vomiting and sleepiness in humans.
Some species of wild yams, particularly wild
forms, are toxic and unpalatable, tastes bitter
that can cause diarrhea and vomiting when
large amount are ingested if eaten raw or
without proper processing (Bhandari &
Kawabata, 2004; Reddy, 2015). A study by
Ocampo et al. (1989) where rice field rats
were administered with the crude extract of
the tuber displayed 60% mortality rate and
test subjects exhibited lacrimation, salivation,
nose bleeding and bulging eyes. Cytotoxicity
assay will measure the loss of cellular
structures and/or forms. The current study
will evaluate the toxicity of Dioscorea
hispida Dennst. in the mitotic activity of
Allium cepa cells.
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Materials and Methods

Collectionand identification of plant

Approximately 5 kilograms of fresh
Dioscorea hispida Dennst. or Nami tubers
were collected at Bafadero, Legazpi City,
Albay and photographs of the specimen were
sent and authenticated at University of San
Carlos, Cebu City. About twenty-five (25)
healthy red onions or known as purple onions
with an average size were purchased from the
public market of Daraga, Albay for Allium
cepa assay.

Fermentation and Extraction of Nami
tubers

Collected Dioscorea hispida Dennst.
tubers were washed with distilled water to
removed dirt and other impurities. Samples
were peeled, thinly sliced and air dried
without direct sunlight for five (5) days to
preserve its phytochemicals (Azwanida,
2015). The dried sliced tubers were grinded
into fine powder using a kitchen blender. The
500 grams of powder were extracted by
maceration in 1000 ml of 95% ethanol for 72
hours at room temperature (Balakrishna et
al., 2016). The mixture was filtered using a
clean cheese cloth and the filtrate was
concentrated and evaporated to dryness at
reduced pressure using a rotary evaporator
(BIOBASE RE100-Pro) at 70°C. The
concentrate was then poured in glass petri
dishes, covered with aluminum foil, and
stored at room temperature until dryness was
observed.

Stock solution was prepared by
weighing five (5) grams of the obtained
ethanolic extract and dissolved to 10mL

distilled water containing 1% dimethyl
sulfoxide (DMSO). DMSO is used for its
known effectivity in dissolving substances
that have extremely poor solubility in water.
The stock solution was diluted with distilled
water to create the required concentrations.

Allium cepa Assay

Eighteen Allium cepa bulbs were
cleaned with distilled water. Outer scales
were removed without damaging its
primordial roots to promote growth of new
roots. Then, the bulbs were grown in tap
water for 2-3 days with continued change of
water every 24 hours. The Allium cepa
bioassay was adopted from the study of Grant
(1982) with some modifications. After the
roots elongated in about 2-4 cm in length, the
eighteen onion bulbs were divided into six (6)
groups with three replicates each namely: (1)
tap water and (2) 1% DMSO for negative
controls patterned to the study of Prajitha et
al., (2016), (3) 3% H,O, for positive control
according to the study of Gulimane et al.
(2021), and the experimental treatments (4)
0.5 mg/ml, (5) 1 mg/ml, and (6) 2 mg/ml of
Dioscorea hispida Dennst. extract. All
solutions from the different treatments where
Allium cepa bulbs were exposed with were
changed daily for 48 hours. Root tips from
each bulb were harvested between 11 ante
meridiem to 2 post meridiem where mitotic
activity is optimal as recommended by
Matias et al. (2011). For pre-treatment, the
harvested root tips were fixed in Carnoy’s
fixative (1:3 (v/v) glacial acetic acid: ethanol)
for two hours. Slide preparation commenced
and the remaining fixed root tips were stored
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in the refrigerator at 4°C until used (GTAC,
2016).

Preparation of slides was carried out
as according to El-Shaby et al. (2003) and
Quilang etal. (2003). After pre-treatment, the

root tips were washed with tap water. They
were hydrolyzed with 1N of HCI for three
minutes. After hydrolysis, about 1-2 mm of
the root tips were cut and placed on the slide
and crushed using scalpel. A small drop of
aceto-orcein as stain-fixative for
chromosomes was added on the root tip and
left for fifteen (15) minutes and covered with
cover slip (L La Cour, 1941). Excess stain
was removed using paper towel and sealed
with clear fingernail polish. The slides were
observed under light microscope at 400x
magnification. Photomicrographs were taken
with a total of 1000 cells per replicate per
treatment. The cells were analyzed using
blind scoring for unbiased results.

Data Analysis

To determine the cytotoxicity and
genotoxicity, the mitotic index and
frequency of chromosomal aberration was
calculated based on the number of aberrant
cells per total cells scored at each
concentration of each sample (FiskesjO,
1985, Bakare etal., 2000). Mitotic Index was
used to measure cellular proliferation using
the percentage of cells undergoing mitosis in
each population of cells. The index and
percent aberration of each treatment was
computed using the formula:

number of dividing cells

Mitotic Index = x 100

total number of
cells

number of aberrant cells

] = X
Percent Aberration total number of cells

Data on mitotic index and
chromosomal aberrations were analyzed and
compared through SPSS version 21 using
analysis of variance (ANOVA) at significant
level of p < 0.05. Tukey’s test was also
performed to determine the significant
differences between treatment (p <0.05).

Results and Discussion

Photographs of Dioscorea hispida
Dennst. or locally known as intoxicating yam
were authenticated and identified. Cells of
each treatment were analyzed to identify
different chromosomal aberrations. The
parameter used to evaluate the cytotoxicity
and genotoxicity of D. hispida Dennst. was
the determination of the mitotic index and the
frequency of aberrations using Allium cepa
assay.

The results of this study indicate a
positive correlation between the mitotic index
(MI) and the percent chromosomal
aberrations observed in both the control
groups and the treated groups exposed to
varying concentrations of Dioscorea hispida
Dennst. ethanolic extracts as shown in Figure
2. In Figure 2A, the results of correlation are
particularly evident as the concentration of
the extract increases. Higher concentrations
(2 mg/ml) resulted in a marked decrease in
Ml (7.23 + 4.55), suggesting that fewer cells
were actively undergoing mitosis. This
reduction in Ml
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Figure 1. Micrographs of chromosomal aberration observed in Allium cepa root tip cells exposed in
Dioscorea hispida Dennst. ethanolic extract for 48 hrs. A normal interphase; B normal prophase; C
normal metaphase; D normal anaphase; E normal telophase; F sticky chromosome at prophase; G c-
metaphase; H sticky chromosome in metaphase; | laggard chromosomes in anaphase; J disintegrated
chromosomes in anaphase; K lost chromosome in telophase; L binucleated cell; M binucleated cell
with double nuclear lesions; N micronucleated cell; O nuclear budding; P chromosome breakage; Q

bridge in binucleated cells; R karyorrhexis; S giant cell
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was paired with a higher occurrence of Moreover, this pattern is further
chromosomal aberrations, observed in all stages supported by the positive control, where 3%
of mitosis after 48 hours of exposure. The H202 exhibited a significant decline in Ml
increase in aberrations is indicative of the (16.77 = 2.73) compared to the lower

concentration treatments and the controls
(H20 at 37.03 £ 5.24 and 1% DMSO at 34.03
+ 7.01). The significant decline in Ml in the
presence of 3% H202 aligns with an increased
rate of chromosomal aberrations, reinforcing
the observation that as fewer cells proceed

cytotoxic effects of the higher concentrations of
the extract, as damaged or stressed cells are less
likely to progress through mitosis.

Figure 2. A Mitotic Index of Allium cepa cells through mitosis, a greater proportion of those
exposed with Dioscorea hispida Dennst. under 48 cells display chromosomal damage.
hours.
45 This relationship suggests that the
40 I cytotoxic effects of the extracts at higher
] I concentrations inhibit the mitotic process,
Ezg leading to a lower mitotic index.
% 20 I I Simultaneously, the cellular damage from
:c:, 15 I such exposure
S 10 I

Chromosome aberrations (CA) were
observed in all treatments used. Figure 2B
showed the frequencies of chromosome
aberrations induced by the treatment
Dioscorea hispida Dennst. ethanolic extract
B. Percentaberrationof Alliumcepacells exposedwith after the_ 48 hours exposure. At high
Dioscorea hispida Dennst. under 48 hours. concentration (2.0 mg/ml), the observed CA
was the highest (83.73 + 5.68) which showed
a significant difference (p < 0.05) to all the

o U

H20 DMSO H202 DHEO0.5 DHE1 DHE2
TREATMENTS

100

E;’ 80 I other treatments used. This was followed by
= . 1mg/ml and 0.5mg/ml with 60.53 + 6.40 and
§ %0 . I 52.23 £ 12.92, CA respectively. For positive
2 4 controls, H20, had the highest CA of 46.83 +
= 7.32. The different chromosome aberrations
o 2 were shown in the photomicrographs of
& 0 === -m Figure 1.
H,O DMSO H;O, DHEO.5 DHE1 DHE2

The result of this study indicated that
the treatments used showed a concentration-
dependent increase in the frequency of
chromosomal aberrations. Also, the mitotic
index and percent aberrations are
significantly different (p < 0.05) between the
treated group and control groups.

TREATMENTS
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Dioscorea hispida Dennst., a tropical
yam species, is known for its numerous ethno-
botanical applications. Traditionally, it has
been used as medicine for eye ailments (Meena
et al., 2011), a fish poison (Nashriyah et al.,
2011), and a treatment for peeling skin
(Sharma et al., 2009). It also has applications
as an antiemetic and purgative (Dutta, 2015)
and is used to heal wounds and injuries
(Kamble et al., 2010). Additionally, it
possesses anti-inflammatory and antimicrobial
effects (Jamaludin et al., 2023). Despite these
benefits, Dioscorea hispida is also known for
its toxicity, particularly in its tuber parts, due
to a high content of the alkaloid dioscorine
(Sasiwatpaisit et al., 2014). This toxic nature
makes the plant an ideal candidate for studies
focused on cytotoxicity and genotoxicity.

Research has shown that high doses of
D. hispida extract (>2000 mg/kg) can lead to
severe toxicity in pregnant rats, resulting in
mortality and significant changes in gene
expression related to hepatotoxicity (Lokman
et al., 2017). Histopathological examinations
further revealed liver degeneration and
placental abnormalities in the treated rats
(Muhammad et al.,2019). The plant’s steroidal
saponins are thought to be responsible for both
its therapeutic and toxic effects. While lower
doses (<2000 mg/kg) may not pose significant
risks, caution is advised when consuming D.
hispida due to its potentially harmful
components.

The toxicity of Dioscorea hispida
makes it particularly suitable for cytotoxicity
and genotoxicity studies, which are crucial for
evaluating the effects of various environmental
pollutants and synthetic drugs (Kumari et al.,
2009; Leme et al., 2008; Shetty et al., 2017;
Silveira et al., 2017). Understanding the
genotoxic and antigenotoxic potential of plant
extracts is

essential for developing new therapeutic drugs,
especially for diseases such as cancer
(Gulimane et al., 2021). Research into the
genotoxic properties of D. hispida could
contribute to the identification of new drugs or
therapeutic approaches. Additionally, recent
advances in non-destructive methods like
multispectral  imaging allow for the
measurement of alkaloid levels in D. hispida
(Roslan et al., 2012). These techniques could
help in assessing the plant's safety for
consumption, ensuring that its therapeutic
benefits are maximized while minimizing
potential risks associated with its toxicity.

This study was carried out using Allium
cepa assay. The cells of the onion roots are
relatively large-sized having a monocentric
chromosome (2n = 16), mitotically active and
stained well using aceto-orcein. Its mutagenic
responses to plants, mammals and humans were
similar, thus the obtained result can be
extrapolated to higher animals (Fiskejo, 1988).
Furthermore, A. cepa is one of the accepted
admirable plant genetic models to evaluate
genotoxic effects such as disturbances in the
mitotic cycle and chromosome aberrations
(Ping et al., 2012).

Mitotic index (MI) was characterized by
the total number of dividing cells in cell cycle
(Ping et al., 2012) and is a determinant for
cytotoxicity. Significant MI reduction may be
due to the inhibition of DNA synthesis or the
blocking in the G, phase of the cell cycle
(Sudhakar et al., 2001). Below 22% decrease in
MI (in comparison with the negative control)
causes lethal effects to test organism while a
decrease of 50% below indicates sublethal
effects (Sharma et al., 2012). The MI of this
study (Figure 2) decreased significantly in all
concentrations of the extract. Also, the results of
the MI were parallel to the frequency of
chromosomal aberration observed (Figure 2).
Wherein it showed that when the concentration
of extract increases the mitotic ability of the
cells decreases, hence, the

7
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chromosomal aberration increases. Similar
results on MI were reported by many earlier
studies in the A. cepa test (Marcano et al.,
2004; Pandey 2008; Srivastava and Mishra
2009; Andrioli et al., 2012).

For the positive control group (1%
DMSO and 3% H»0;), H,O, had a highest
decline compared to the negative control
(H20) which may indicate a sublethal effect to
the meristematic cells of Allium cepa. The
same result was obtained in the study of Pandir
et al. (2018) where the MI significantly
decreased in different concentrations (3% and

7%) of HO, treatment. There are also
chromosomal aberrations detected in 3% H,0;
in  anaphase, metaphase, telophase,
chromosome  loss, chromosomal break,
chromosome cellular abnormalities, cytomixis
and nuclear budding, delayed anaphase, later
segregation, metaphase disruptions, multiple
nuclear lesions, multipolarity, polyploidy,
sticky anaphase, and vagrant chromosome.
Another study conducted by Tripathi (1990)
showed that at 30 ppm concentration and
application of H2O, causes various changes in

cell morphology and activity such as rapid cell
retraction, cessation of cytokinesis and cell
division, formation of membranous vesicles
while when the concentration increases normal
cell activity ceased instantaneously followed
by cell death. DMSO on the other hand is
considered a low toxicity solvent but the
toxicity depends upon the type of cell used (de
Abreu Costa, 2017).

Chromosome aberrations (CA) are
characterized by any changes in either
chromosomal number or chromosome’s
structure which may result from breakage or
exchange of chromosomal material. The
analysis of the aberrations could estimate the
genotoxic effects of varying chemicals in cells
(Fiskesjo, 1993). Also, it provided an
important information and may be considered
an efficient test to investigate the genotoxic

potential of the treatment analyzed (Carita et
al., 2008). The chromosome aberrations
observed in .5mg/ml of D. hispida Dennst. at
all stages of mitosis were chromosome
stickiness (Figure 1F, 1H), C-metaphase
(Figure 1G), laggard (Figure 11), disintegrated
(Figure 1J) and lost (Figure 1K).

Stickiness chromosomes are the result
from increased chromosomal contraction and
condensation or might from the
depolymerization of DNA and partial
dissolution of nucleoproteins, breakage and
exchanges of the basic folded fiber units of
chromatids and the stripping of the protein
covering of DNA in chromosomes (Mercykutty
and Stephen 1980; Turkoglu, 2007). According
to Fiskejo (1985), chromosome stickiness
indicates toxic effects, usually of an irreversible
type and probably leading to cell death. C-
metaphase increase the risk for aneuploidy
(Leme et al., 2009). Lagging and disintegrated
chromosome resulted due to the failure of the
chromosomes to get attached to the spindle fiber
and to move to either of the two poles (Khanna
etal., 2013).

Furthermore, observed nuclear
abnormalities were which are characterized by
morphological alterations in the nuclei as a
result from exposure in all concentrations
(0.5mg/ml, 1mg/ml, 2mg/ml) of Dioscorea
hispida Dennst. This includes the induction of
micronuclei  (Figure 1N) which is the
manifestation of chromosome breakage (Figure
1P) or whole chromosomes that were not
incorporated to the main nucleus during cell
division cycle (Leme and Marin- Morales,
2009; Fenech et al., 2011). Binucleated cell
(Figure 1L, 1M) is formed due to the inhibition
of cytokinesis following telophase (Fenech et
al., 2011). Nuclear lesions (Figure 1M) are
genotoxic analogs of MN which maybe the
result of a genotoxic agent activities (Osman,
2014). Wherein these nuclear lesions are more
prominent as the concentrations increases.
Giant cell (Figure 1S) was also observed
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which are usually polyploid arising because of
endomitosis or endoreplication (Bonea et al.,
2018). Other chromosomal aberrations
observed are nuclear budding (Figure 10),
chromosome breakage (Figure 1P), bridge in
binucleated cells (Figure 1Q) and
karyorrhexis (Figure 1R).

The over-all result of this study
indicates that the ethanolic tuber extract of
Dioscorea hispida Dennst. possessed a
genotoxic and cytotoxicity effect against the
meristematic cells of Allium cepa. And all this
observed aberrations or abnormal cell division
would result in genetic imbalance of the cells
and may also involve in carcinogenesis.

Conclusion

This study demonstrated that the
ethanolic tuber extract of Dioscorea hispida
Dennst.,, commonly known as intoxicating
yam, exhibits cytotoxic and genotoxic effects
on the meristematic cells of Allium cepa. The
research showed a concentration-dependent
relationship where higher doses of the extract
led to a decrease in the mitotic index (MI) and
a corresponding increase in chromosomal
aberrations. This means that at elevated
concentrations, the extract inhibits cell
division and induces various types of
chromosomal damage, such as stickiness,
lagging chromosomes, and nuclear
abnormalities. These effects suggest that the
cells are unable to divide properly, which can
lead to genetic imbalances.

In the perspective of food safety, these
findings indicate that consuming wild yam at
higher concentrations or without proper
preparation may pose risks due to its toxic
nature at the cellular level. While Dioscorea
hispida is known for its medicinal benefits, the
presence of toxic compounds, particularly
dioscorine, could be harmful if not handled or
processed correctly. The observed genotoxic

effects suggest that consuming unprocessed or
improperly prepared yam could potentially
damage cells, which may contribute to
adverse health effects over time.

The significance of this study is
twofold: it highlights the potential dangers of
consuming wild yam without proper
preparation, and it emphasizes the importance
of understanding the biological effects of
plant-based substances used in traditional
medicine. These findings serve as a reminder
that even natural substances, while beneficial
in certain contexts, can have toxic effects
when used inappropriately. This research
underscores the need to ensure that wild yam
and similar plants are properly processed
before consumption to avoid possible risks to
health.

References:

Abubakar, A., & Haque, M. (2020).
Preparation of medicinal plants: Basic
extraction and fractionation procedures
for experimental purposes. Journal of
Pharmacy and Bioallied Sciences, 12(1),
1.
https://doi.org/10.4103/jpbs.jpbs_175 19

Andrioli, N. B., Soloneski, S., Larramendy,
M. L, & Mudry, M. D. (2011).
Cytogenetic and microtubule array
effects of the  zineb-containing

commercial ~ fungicide  formulation
Azzurro® on meristematic root cells of
Allium cepa L. Mutation

Research/Genetic ~ Toxicology  and
Environmental Mutagenesis, 742(1-2),
48-53.
https://doi.org/10.1016/j.mrgentox.2011.
11.014

Bakare, A.A.; Mosuro, A.A.; Osibanjo, O.0.
(2000). Effect of simulated leachate on
chromosomes and mitosis in roots of
Allium cepa L. J. Environ. Biol., 21, pp.
263-271

9



Lux Veritatis 10 : 1-13, 2024
© 2024 University of Santo Tomas-Legazpi Publication.
Printed in the Philippines ISSN no.: 2467-5644

Balakrishna, T.; Vidyadhara, S.; Sasidhar, R. L.;
Ruchitha, B., Venkata Prathyusha, E.
(2016). A review on Extraction Techniques.
Indo Am. J.P. Sci, 3 (8), 880-891.
http://www.iaips.com

Bhandari, M. R., & Kawabata, J. (2004,
November). Organic acid, phenolic content
and antioxidant activity of wild yam
(Dioscorea spp.) tubers of Nepal. Food
Chemistry, 88(2), 163- 168.
doi:https://doi.org/10.1016/j.foodche
m.2003.12.027

Bonea, D.; Bonciu, E.; Niculescu, M.; Olaru, A.
(2017). The allelopathic, cytotoxic and
genotoxic effect of Ambrosia artemisiifolia
on the germination and root meristems of
Zea mays. Caryologia.  71. 1-5.
10.1080/00087114.2017.1400263.

Carita, R.; Marin-Morales, M.A. (2008) Induction
of chromosome aberrations in the Allium
cepa test system caused by the exposure of
seeds to industrial effluents contaminated
with azo dyes. Chemosphere, 72, 722—-725.

Celik, T. A.; Aslantirk, O. S. (2010). Evaluation
of Cytotoxicity and Genotoxicity of Inula
viscosa Leaf Extracts with Allium Test. J

Biomed Biotechnol. doi:
10.1155/2010/189252

Coursey, D. (1967). Yams. An account of the
nature, origins, cultivation and utilisation of
the useful members of the Dioscoreaceae.
London: Longmans, Green and Co. Ltd.
doi:10.1126/science.163.3872.1188

Dave P. Buenavista, Nikko Manuel A. Dinopol,
Eefke Mollee & Morag McDonald | Fatih
Yildiz (Reviewing editor). (2021). From
poison to food: On the molecular identity
and indigenous peoples’ utilisation of
poisonous  “Lab- o” (Wild Yam,
Dioscoreaceae) in Bukidnon, Philippines,
Cogent Food & Agriculture, 7:1, DOI:
10.1080/2331193 2.2020.1870306

de Abreu Costa L,; Ottoni H.F.M; Dos Santos
M.G.; Meireles, A.B.; Gomes de Almeida
V.; de Fatima Pereira W.; Alves de
Avelar-Freitas B.; Eustaquio Alvim
Brito-Melo G. Dimethyl Sulfoxide
(DMSO) Decreases Cell Proliferationand
TNF-0, IFN-y, and IL-2 Cytokines
Production in Cultures of Peripheral
Blood Lymphocytes. 2017. Molecules.
22(11):17809. doi:
10.3390/molecules22111789.

Dioscorea hispida (PROSEA). (2016, April
7). PlantUse English, . Retrieved 05:32,
May22, 2021 from
https://uses.plantnetproject.org/e/index.p
hp?title=Dioscorea_hispida_(PROSEA)&
oldid=219007.

Dutta B. (2015). Food and medicinal values of
certain species of Dioscorea with special
reference to  Assam. Journal of
Pharmacognosy and Phytochemistry.
3,15-18.

Edison S., Unnikrishnan M., Vimala B., Pillai
S. V., Sheela M. N., Sreekumari M. T., et
al. (2006). Biodiversity of tropical tuber
crops in India. Chennai: National
Biodiversity Authority.

Fenech M.; KirschVolders M.; Natarajan A.
T.; Surralles J.; Crott J.W.; Parry J.; Nor
ppa H.; Easmond D.A.; Tucker J.D.; Th
omas P. ( 2011). Molecular mechanisms
of micronucleus, nucleoplasmic bridge
and nuclear bud formation in mammalian
and human cells. Mutagenesis. 26:125—
132. 10.1093/mutage/geq052

Fernando, W. D. (2012, February). Plants: An
International  Scientific Open Access
Journal to Publish All Facets of Plants,
Their Functions and Interactions with the
Environment  and  Other  Living
Organisms. Plants, 1, 1-5.
doi:https://doi.org/10.3390/plants101
0001

10


http://www.iaips.com/
https://doi.org/10.1080/23311932.2020.1870306
https://doi.org/10.1080/23311932.2020.1870306

Lux Veritatis 10 : 1-13, 2024
© 2024 University of Santo Tomas-Legazpi Publication.
Printed in the Philippines ISSN no.: 2467-5644

FiskesjO, G. The Allium test as a standard in
environmental monitoring.  (1985).
Hereditas, 102. pp. 99-112

Fiskesjo, G., (1988). The Allium test—an
alternative in environmental studies: the
relative toxicity of metal ions. Mutation
Research/Fundamental and  Molecular
Mechanisms of Mutagenesis 197, 243-260.

Gene Technology Access Centre (GTAC).
Mitosis in growing root tips.
https://www.gtac.edu.au/wp-
content/uploads/2016/01/Mitosis_Rootti
ps_LabPreparation.pdf

Govaerts, R.;  Wilkin, P.; Saunders,
R.M.K. (2007). World Check-list of the
Dioscoreales: Yams and their Allies; Royal
Botanic Gardens: Kew, UK.

Grant, W. F. (1982). “Chromosome aberration
assays in Allium. a report of the U.S.
environmental protection agency
genetox program,” Mutation Research, vol.
99, no. 3, pp. 273-291.

Gulimane, K., Akarsha B. (2021). Genotoxic and
antigenotoxic potential of  the
Lagenandra toxicaria Dalz. Rhizome
methanol extract using Allium cepa assay.
Research Square.
https://doi.org/10.21203/rs.3.rs- 179342/v1

Harijono E. T., Sunarharum W. B., Hartono M.
D. (2013). Hypoglycemic effect of biscuits
containing water-soluble polysaccharides
from wild yam (Dioscorea hispida Dennst.)
or lesser yam (Dioscorea esculenta) tubers
and alginate. International Food Research
Journal. 20, 2279-2285.

Jamaludin, N. N., Saad, W. M. M., Jamil, N. F.
M., Mokhtar, A., & Muhammad, H. (2023).
Pharmacological Activities of Dioscorea
spp.: A Narrative Review. ASM Science
Journal, 18, 1-109.
https://doi.org/10.32802/asmscj.2023.978

Kamble S. Y., Patil S. R.,, Sawant P. S,
Sawant S., Pawar S. G., Singh E. A
(2010). Studies on plants used in
traditional medicines by Bhilla tribe of
Maharashtra.  Indian  Journal  of
Traditional Knowledge. 9, 591-598.

Khanna, N.; Sharma, S. Allium Cepa Root
Chromosomal  Aberration Assay: A
Review. 2013. Indian J. Pharm. Biol. Res.
1(3):105-119.

Kumari, M.; Mukherjee, A.; Chandrasekaran,
N. (2009. Genotoxicity of silver
nanoparticles in Allium cepa. Science of
the total environment 407, 5243-5246.

L. La Cour. (1941). Acettc-Orcein: A New
Stain-Fixative for Chromosomes, Stain
Technology, 16:4, 169-174, DOI:
10.3109/10520294109107302

Leete, E., & Pinder, A. (1972). Biosynthesis
of dioscorine. Phytochemistry, 11(11),
3219-3224.
doi:https://doi.org/10.1016/S0031-
9422(00)86377-3

Leme, D. M.; Marin-Morales, M. A. (2008).

Chromosome aberration and
micronucleus frequencies in Allium
cepa cells exposed to petroleum

polluted water—a case study. Mutation
Research/Genetic ~ Toxicology and
Environmental Mutagenesis. 650, 80-
86.

Leme, D.M.; Marin-Morales, M.A. (2009).
Allium cepa test in environmental
monitoring: A review on its application.
Mutat. Res. Rev. Mutat. Res, 682, 71—
81.

Leyva, J. F., & Gutierrez, E. (1937).
Toxicological ~ Studies of Nami,
Dioscorea hispida, Dennst. Journal of
the  Philippine Islands Medical
Association, 17(6), 349-356.

11


http://www.gtac.edu.au/wp-
http://www.gtac.edu.au/wp-
http://www.gtac.edu.au/wp-
https://doi.org/10.21203/rs.3.rs-179342/v1
https://doi.org/10.21203/rs.3.rs-179342/v1
https://doi.org/10.3109/10520294109107302
https://doi.org/10.3109/10520294109107302

Lodish H, Berk A, Zipursky SL, et al.
(2000). Molecular Cell Biology. 4th
edition. New York: W. H. Freeman;
Section 13.7, Checkpoints in Cell-Cycle.
https://www.ncbi.nlm.nih.gov/books/N
BK21719/

Lokman, E. F., Muhammad, H., Awang, N.,
Omar, M. H., Mansor, F., & Saparuddin, F.
(2017). Gene Expression  Profiling
associated with Hepatoxicity in Pregnant
Rats treated with Ubi Gadong(Dioscorea
hispida) Extract. International Journal of
Biomedical Science, 13(1), 26-34.
https://doi.org/10.59566/ijbs.2017.13026

Maroni M.; Colosio C.; Ferioli A.; Fait A.
(2000).  Organophosphorus  pesticides.
Toxicol; 143:9-37. doi: 10.1016/S0300-
483X(99)00152-3.

Meena, K.L; Yadav, B.L. (2011). Some
ethnomedicinal plants used by the Garasia
tribe of district Sirohi, Rajasthan. Indian J.
Tradit. Know. 10:354-357.

Meena K. L., Yadav B. L. (2011). Some
ethnomedicinal plants used by the Garasia
tribe of district Sirohi, Rajasthan. Indian
Journal of Traditional Knowledge. 10, 354—
357.

Mercykutty V.C.; Stephen J. (1980). Adriamycin
induced genetic toxicity as demonstrated by
the Allium test. Cytologia.
45:769-777. 10.1508/cytologia.45.769

Muhammad, H., Maslan, S. F., Saad, W. M. M.,
Thani, N. S. I. A, Rasid, E. N. I,
Mahomoodally, M. F., & Awang, N. (2019).
Histopathological changes in placenta and
liver of pregnant rats administered with
aqueous extract of Dioscorea hispida var.
daemona (Roxb) Prain & Burkill. Food and
Chemical  Toxicology, 131, 110538.
https://doi.org/10.1016/j.fct.2019.05.046

Lux Veritatis 10 : 1-13, 2024
© 2024 University of Santo Tomas-Legazpi Publication.
Printed in the Philippines ISSN no.: 2467-5644

Nashriyah, M. , Athigah, M. , Amin, H,,
Norhayati, N. , Azhar, A. , Khairil, M.
(2011). 'Ethnobotany and Distribution of
Wild Edible Tubers in Pulau Redang and
Nearby Islands of Terengganu, Malaysia'.
World Academy of Science, Engineering
and Technology, Open Science Index 60,
International Journal of Nutrition and
Food Engineering, 5(12), 911 - 914.

Ocampo, P., Magalit , E., & Villa, A. (1991).
Toxicity and histopathological effect of
Dioscorea hispida Dennst. to rice field
rats,  Rattus  rattus mindanensis
[Philippines] Philippine Agriculturist,
291-297.

Osman A.G.M. (2014). Genotoxicity tests and
their contributions in aqguatic
environmental research. J Environ Prot.
05:1391-1399. 10.4236/jep.2014.514132

Pandey R.M. (2008). Cytotoxic effects of
pesticides in somatic cells of Vicia faba
L. Cytol Genet. 42:373-377. doi:
10.3103/S0095452708060030.

Pandir D.; Hilooglu M.; Kocakaya M. (2018).
Assessment of anticytotoxic effect of
lichen Cladonia foliacae extract on
Allium cepa root tips. Environ Sci Pollut
Res  Int.;25(32):32478-32490.  doi:
10.1007/s11356-018-3221-6.

Ping, K.W.,, Darah, I., Yusuf, U. K., Yeng, C.,
Sasidharan, S., (2012). Genotoxicity
of Euphorbia hirta: an Allium cepa
assay. 26;17(7):7782-91.
doi:10.3390/molecules17077782.

Prajitha, V., Thoppil, J. E. (2016). Genotoxic
and antigenotoxic potential of the
aqueous leaf extracts of Amaranthus
spinosus using Allium cepa assay. South
African Journal of Botany 102, 18-25.

12

Quilang, JPQ, Fontanilla, IKC, and Santos BS.


http://www.ncbi.nlm.nih.gov/books/N
http://www.ncbi.nlm.nih.gov/books/N

Lux Veritatis 10 : 1-13, 2024
© 2024 University of Santo Tomas-Legazpi Publication.
Printed in the Philippines ISSN no.: 2467-5644
(2008). Institute of Biology, College of
Science, University of the Philippines
Diliman Quezon City 1101

Reddy, D. S. (2015, February).
ETHNOBOTANICAL STUDIES OF
DIOSCOREA HISPIDA DENNST. IN
NALLAMALA FOREST AREA, AP,
INDIA. Review of Research, 4(5), 1-3.

Roslan, S., Razali, M. H. H., & Ismail, W. |. W.
(2012). An overview for the application of
multispectral device for determination of
alkaloid level in dioscorea hispida.
Scientific Journal of Review, 1(3), 53-57.
https://doi.org/10.14196/sjr.v1i3.255

Sasiwatpaisit, N.,  Thitikornpong, W.,
Palanuvej, C., & Ruangrungsi, N. (2014).
Dioscorine content in Dioscorea hispida
dried tubers in Thailand by TLC-
densitometry and TLC image analysis.
Journal of Chemical and Pharmaceutical
Research, 6(4), 803-806.

Sharma L. N., Bastakoti R. (2009).
Ethnobotany =~ of Dioscorea L. with
emphasis on food value in Chepang
communities in Dhading District, central
Nepal. Botanica Orientalis. Journal of
Plant Science. 6, 12-17

Sharma S.; Vig, A.P. (2012). Antigenotoxic
effects of Indian mustard (Brassica juncea
(L) Czern.) aqueous seeds extract against
mercury (Hg) induced genotoxicity.
Scientific Research and Essay. 7:1385-
1392.

Shetty, A.; Venkatesh, T.; Suresh, P. S,
Tsutsumi, R. (2017). Exploration of acute
genotoxic  effects and antigenotoxic
potential of gambogic acid using Allium
cepa Plant physiology and biochemistry.
118, 643-652.

13





