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ABSTRACT

In the Philippines, parasitic infections caused by soil-transmitted helminths such as Ascaris
lumbricoides and Trichuris trichiura remain a significant public health concern despite the
implementation of deworming programs. This study investigated the anthelmintic potential of
ethanolic extracts of Cassia javanica L. bark against these parasites and assessed their toxic
effects using the brine shrimp lethality assay. Using an in vitro experimental design, bark
samples collected from Ozamiz City were extracted using 70% ethanol. Anthelmintic activity
was evaluated by measuring the paralysis and death times at different concentrations (1%, 2%,
5%, and 10%) and comparing them with the control groups. Toxicity was assessed using
Artemia salina nauplii, and mortality was recorded after 24 hours to determine the LCso value.
The results showed a concentration-dependent anthelmintic effect, with the 10% extract
producing the fastest paralysis and death times for both parasites, particularly T. trichiura.
Statistical analysis confirmed significant differences among the treatment groups (p = 0.005-
0.009). Toxicity testing revealed 100% mortality across all concentrations, indicating high
toxicity with an LCso value below 100 pg/mL. The findings suggest that C. javanica L. bark
extract shows strong anthelmintic activity but also exhibits high cytotoxicity, highlighting the
need for further studies on safety, dosage optimization, and the isolation of active compounds
for potential therapeutic use.

Keywords: contamination, brine shrimp, parasites, mortality, transmission
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INTRODUCTION

Background of the Study

Parasitic infections continue to be a public concern, particularly in nations where
sanitation, hygiene, and access to effective treatment are still limited. These diseases are
a major cause of morbidity worldwide, especially in children, where prolonged exposure
can result in malnutrition, stunted growth, and reduced cognitive function. Parasitic
infections continue despite treatment alternatives because of drug accessibility
problems, reinfection, and growing concerns about decreased therapeutic efficacy over

time (World Health Organization, 2022).

Despite the implementation of long-term mass deworming programs, soil-
transmitted helminths remain a widespread issue in the Philippines. Research indicates
that infection rates remain moderate to high in several communities, with the highest
impact often seen in low -income and rural regions. According to a national meta-
analysis, species such as Ascaris lumbricoides and Trichuris trichiura are
frequently detected among school-age children, even after intervention efforts (delos
Trinos & Wulandari, 2021). Current local data indicate that these parasites are quite
common in some regions of the country, with specific regions and groups experiencing
prevalence rates ranging from 20% to over 40% (de Leon et al., 2023; Robles et al.,
2021). These parasites are transmitted through ingestion of
infective eggs from contaminated soil, food, or water. Once inside the human body, they
develop in the intestinal tract and may cause a range of clinical manifestations. A.

lumbricoides is a large intestinal roundworm that resides in the human gastrointestinal



tract and can cause intestinal obstruction, malabsorption, and abdominal discomfort.
Meanwhile, T. trichiura, commonly referred to as whipworm, adheres to the large
intestine and, in severe infections, can cause anemia, rectal prolapse, and persistent
diarrhea. Both parasites are quite common in places with inadequate sanitation because
they are spread by consuming contaminated food or water that contains infectious eggs
(Hotez et al., 2020). These observations suggest that helminths remain a persistent
health challenge in the Philippines, even with national control efforts in place. This
underscores the need to develop new or supplemental strategies to improve parasite
management and control (O'Connell et al., 2020; Pullan et al., 2020).

In laboratory and research settings, these parasites
are often studied at the egg stage because their life cycle begins with eggs that must
undergo environmental development before becoming infective. This developmental
phase is a critical target for transmission control; by preventing eggs from maturing or
hatching, researchers can effectively break the life cycle and lower infection rates.
Because of this, many studies focus on evaluating substances that may interfere with
egg viability and larval development as a potential strategy for controlling helminth

infections (Ncube et al., 2021).

The control of parasitic infections has long relied on commercially available
anthelmintic drugs such as albendazole and mebendazole. These drugs are effective
against soil-transmitted helminths; however, concerns have been raised regarding the
emergence of drug resistance, reinfection in endemic areas, and limited access in low-

resource settings.



These issues have encouraged the search for alternative therapeutic sources,
particularly from medicinal plants (World Health Organization, 2022; Hotez et al.,

2020).

Plant-derived compounds have been widely investigated as potential sources of
anthelmintic agents. Medicinal plants contain secondary metabolites such as flavonoids,
tannins, alkaloids, and saponins, which have been reported to exhibit antiparasitic and
other biological activities. These compounds may interfere with parasite metabolism,
damage cellular structures, or inhibit growth and development of helminths (Kumar &
Pandey, 2021; Ncube et al., 2021).

However, natural origin does not automatically imply safety. Many plant
extracts that exhibit biological activity may also exhibit toxic effects on normal cells,
depending on concentration and chemical composition. Because of this, toxicity testing
is necessary to evaluate the safety profile of plant extracts before considering further
pharmacological application. A commonly used preliminary method is the brine shrimp
lethality assay, which serves as a simple model for general toxicity screening (Meyer et
al., 1982; Ali et al., 2023).

In this context, Balayong, or Palawan Cherry (Cassia javanica
L.), is selected for this study. C. javanica L. is a pink shower tree belonging to the
Fabaceae family and is commonly found in tropical regions. Species in the genus Cassia
contain phytochemicals such as flavonoids, tannins, and anthraquinones, which are
associated with antimicrobial, antioxidant, and antiparasitic activities. Reviews on the
genus report that these compounds may contribute to membrane disruption and

metabolic inhibition in biological organisms, supporting their potential pharmacological



effects (Suleiman et al., 2022; Gonzélez et al., 2020).

In vitro studies have shown that C. javanica L. extracts exhibit significant
biological properties. Specifically, methanolic and ethyl acetate extracts have been
found to exhibit both antioxidant activity, attributed to their phenolic content, and
antibacterial effects against clinically significant bacterial strains. Furthermore, the
identification of various secondary metabolites within the plant confirms its potential
therapeutic value and pharmacological importance (Haleem et al., 2022; Al-Azhar
University study, 2023). In addition, contemporary pharmacological studies
indicate that C. javanica L. has extensive biological applications, showing promise in
antimicrobial, antioxidant, anticancer, and antidiabetic treatments. These therapeutic
properties are linked to its high concentration of polyphenolic compounds, including
anthraquinones and flavonoids, which are known for their ability to disrupt cellular

metabolism and microbial proliferation (Li et al., 2023; Zhang et al., 2024).

Despite these findings on related Cassia species, there are still few experimental
studies evaluating the anthelmintic and cytotoxic activities of C. javanica L. together,
particularly its bark ethanolic extract, which is locally available in Ozamiz City,
Philippines. This lack of data highlights the need for further investigation to determine
its biological potential and safety profile using standardized in vitro assays. Therefore,
this study evaluates the in vitro anthelmintic activity and cytotoxicity of C. javanica L.

bark ethanolic extract using both anthelmintic and brine shrimp lethality assays.



Objectives of the Study

This study evaluated the anthelmintic activity and toxicity of ethanolic extracts

of Cassia javanica L. bark using in vitro assays. Specifically, it aimed to:

1. Assess the in vitro anthelmintic activity of varying concentrations (1%,
2%, 5%, 10%) of C. javanica L. bark ethanolic extracts against A.
lumbricoides and T. trichiura in terms of worm paralysis and death;

2. Determine whether significant differences existed in the in vitro
anthelmintic activity of 1%, 2%, 5%, and 10% C. javanica L. bark
ethanolic extract, compared with the positive and negative control

groups; and

3. Evaluate the toxicity of C. javanica L. bark ethanolic extract at
concentrations of 1.0000 mg/mL, 0.5000 mg/mL, 0.2500 mg/mL, 0.1250
mg/mL, 0.0625 mg/mL, and 0.0313 mg/mL using the Brine Shrimp

Lethality Assay (BSLA).

Significance of the Study
This research is significant for its contribution to the search for plant-derived
anthelmintics by examining the cytotoxicity and in vitro antiparasitic effects of the

ethanolic extract of C. javanica L. bark. The study provides foundational evidence on



the extract's impact on the eggs of A. lumbricoides and T. trichiuris, which remain the
primary causes of soil-transmitted infections in developing nations. Furthermore, using
the brine shrimp lethality assay to assess general toxicity helped establish a safety
profile and determine whether the extract is suitable for deeper pharmacological
investigations. This study also benefited future researchers and students as a reference
for in vitro experimental design for anthelmintic and toxicity testing. Furthermore, it
supported the exploration of medicinal plants as potential sources of bioactive
compounds for developing alternative treatments for parasitic’ infections, especially in

areas where helminthiasis remains prevalent.



Scope and Delimitations

The study's scope was limited to two intestinal helminth species: T. trichiura and
A. lumbricoides. It excluded the third parasite of the "unholy three" because these two
are the most common causes of parasitic infections in the local area. This study does not
include a broader range of parasites or the examination of potential side effects on
human subjects. Additionally, the extract's potential toxicity was evaluated using the
brine shrimp lethality assay with Artemia salina nauplii, in which mortality rates were
used to determine LCso values as an indicator of overall toxicity. The study also did not
isolate or identify specific bioactive compounds responsible for the observed effects.
Environmental factors, such as the long-term stability of the extract and
pharmacokinetics, were not considered. Therefore, the results were limited to
preliminary screening of anthelmintic and toxic activities under controlled laboratory

conditions.

MATERIALS AND METHODS

Research Design

This study employed a quantitative experimental research design to evaluate the
in vitro anthelmintic activity and toxicity of C. javanica L. bark ethanolic extract against
Trichuris trichiura and Ascaris lumbricoides, and assess its toxicity as a basis for its

potential medicinal application. Systematic quantitative data collection and analysis



were used to measure the extract's effects, enabling accurate observation and evaluation

of its anthelmintic and toxicological properties (Kelkar, 2023).

Research Setting

The sample collection was conducted at Brgy. Malaubang, Ozamiz City,
Misamis Occidental, Northern Mindanao, Philippines (8.1426° N, 123.8442° E). The
specific tree for mature C. javanica bark was sourced here. The stool sample containing
intestinal parasitic ova was collected at Barangay Baybay, San Roque, Ozamiz City,
Misamis Occidental, Mindanao, Philippines, 8.1426, 123.8412 (8° 9' N, 123° 50' E. The
sampling site was selected because it provided an appropriate setting for collecting the
samples necessary to meet the study's objectives. The anthelmintic and toxicity assays
were conducted at Misamis University-College of Medical Technology and at the
College of Arts and Sciences-Natural Science building, ensuring proximity and proper

testing conditions.

BRGY. MALAUBANG, OZAMIZ CITY,
MISAMIS OCCIDENTAL




Figure 1. Map showing the study site

Sample Collection

Stool Sample Collection

Stool samples were collected from children with poor hygiene practices in
Barangay Baybay, San Roque, Ozamiz City, after obtaining permission and informed
consent from the participants' parents, along with assent forms. Each individual was
provided with a sterile specimen container, and approximately 15 grams of stool were
collected from each participant. Sterile, wide-mouthed polypropylene (PP) containers
with secure, leak-proof lids were used to maintain sample integrity, preserve moisture,
and prevent leakage. Care was taken to avoid contamination with soil, urine, or water, as
these may destroy protozoan trophozoites or introduce extraneous organisms that could

affect diagnostic accuracy.

After collection, all samples were properly labeled, placed in a cool box, and
immediately transported to the laboratory for analysis. To ensure reliability and preserve

parasite viability, all samples were processed within 2 hours of collection (Aryal, 2021).

Parasite Isolation



The Harada—Mori and Baermann Funnel techniques were used to cultivate and
recover newly hatched forms of the targeted helminths, as these methods are effective
for isolating soil-transmitted nematodes. The Baermann Funnel technique is a standard
method for recovering motile nematodes, such as Ascaris lumbricoides, by exploiting
their natural movement through a moist medium. This technique is simple, cost-
effective, and capable of recovering even low-motility or low-abundance species,

making it suitable for both laboratory and field applications (Tintori et al., 2022).

On the other hand, the Harada—Mori technique is commonly used to culture
larvae of soil-transmitted helminths such as Trichuris trichiura. In this method, eggs are
allowed to hatch under controlled moisture conditions, and larvae migrate along a strip
of moist filter paper, facilitating easier collection and microscopic examination (Centers

for Disease Control and Prevention, 2019).




Figure 2. Microphotograph of T. trichiura ova (i); Freshly hatched T. trichiura from
the Harada-Mori technique (ii); A. lumbricoides ova (iii); Freshly hatched A.
lumbricoides from the Baermann funnel technique (iv) at 10x magnification

When combined, these two techniques provide a reliable approach for isolating
and studying freshly hatched larvae of soil-transmitted helminths, making them suitable

for in vitro antihelminthic and motility-based assays.

Bark Sample Collection

The bark of Cassia javanica was collected from a wild population in Barangay
Malaubang, Ozamiz City. The collection was carried out in the morning, between

approximately 08:00 and 11:00 AM, to take advantage of diurnal conditions that may
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influence secondary metabolite concentration, since the levels of these compounds in
medicinal plants were reported to vary depending on time of day and growth stage
(Pandey & Mandal, 2013; Pandey & Das, 2014). Harvesting was conducted in dry
weather, avoiding rain, dew, and high humidity to minimize moisture-related
degradation and microbial contamination, in accordance with recommended practices
for medicinal plant collection (World Health Organization [WHO], 2003; European

Medicines Agency [EMA], 2023).

Cutting tools were properly sanitized prior to use and kept clean and dry to
reduce the risk of contamination from soil or microorganisms during collection (EMA,
2023). The harvested plant material was not placed directly on the ground; instead,
immediately after cutting, the samples were stored in clean mesh bags to ensure
adequate airflow and prevent moisture accumulation or contact with contaminated
surfaces (WHO, 2003; EMA, 2023).

To ensure proper taxonomic identification and
traceability, voucher specimens were prepared for each batch of collected material.
These consisted of pressed and dried representative aerial parts, labeled with complete
collection details including the collector’s name, date of collection, geographical
coordinates, habitat description, plant part collected, and local name. The voucher
specimens were submitted to a recognized herbarium for authentication and species
identification (Ellis et al., 2007; WHO, 2003). The herbarium assigned voucher
numbers, which were recorded and used in all subsequent experimental documentation.

Immediately after collection, the

bark samples were transported to the processing facility under shaded and dry

12



conditions. Transportation time was minimized to reduce the risk of degradation of heat-
sensitive or volatile phytochemicals. Upon arrival, the samples were stored in clean, dry,

and well-ventilated conditions until further processing.

Preparation of Plant Extracts

The bark of Cassia javanica L. was thoroughly rinsed with distilled water to
remove dust, dirt, and other contaminants collected during harvesting. The cleaned plant
material was then air-dried in a shaded area at a controlled room temperature of 28 + 2
°C until a constant weight was achieved. This drying method was used to preserve heat-
and light-sensitive bioactive compounds such as flavonoids, phenolics, and terpenoids
(Jirakitticharoen et al., 2022; Paragas et al., 2020). Shade-drying was considered
effective in minimizing the degradation of sensitive phytochemicals and maintaining the
integrity of the extract for subsequent pharmacological analysis.

After complete drying, the plant material was ground into a coarse
powder using a sterilized mechanical grinder. The powdered bark was then stored in
airtight, amber-colored containers and kept protected from light, moisture, and heat until
extraction. Proper storage was maintained to preserve the stability and biological
activity of phytochemical constituents prior to testing (Torralba et al., 2015).

The extraction process was carried out using a hydroalcoholic
solvent system. The 500 g powdered plant material was divided into five containers,
with 100 g placed in each, and each portion was soaked in 1000 mL of 70% ethanol at a
1:10 (w/v) ratio and left to stand at room temperature for 72 hours. The mixture was
stirred periodically to enhance solvent penetration and improve the extraction of

bioactive compounds (Jirakitticharoen et al., 2022; Paragas et al., 2020). This method

13



effectively extracted flavonoids, phenolic acids, and other compounds associated with
the plant's pharmacological properties, including antioxidant and anti-inflammatory
activities. After the maceration process, the mixture
was filtered to separate plant residues from the liquid, yielding 3,500 mL of filtrate. This
filtrate was then transported to Mindanao State University — lligan Institute of
Technology (MSU-IIT) for further processing, specifically for concentration using a
rotary evaporator. The filtrate was concentrated under reduced pressure at a controlled
temperature of 40-45 °C. This step allows the solvent to be gently removed without
degrading heat-sensitive phytochemicals, thereby forming a semi-solid crude extract.
Once concentration was completed, the crude extract was properly labeled with its
source and batch information to ensure traceability. It was then stored in airtight amber
containers to protect it from light-induced degradation and kept at 4-8 °C until further
pharmacological evaluation (Torralba, Quiming, & Palacpac, 2015).

This hydroalcoholic
maceration method has been widely applied in studies involving C. javanica L. bark. It
has been shown to effectively preserve bioactive compounds while maintaining the
chemical integrity of the extract for subsequent evaluation of pharmacological activities,
including anti-inflammatory, analgesic, and related biological effects (Jirakitticharoen et

al., 2022; Paragas et al., 2020; Torralba, Quiming, & Palacpac, 2015).

Rinsing

The bark of Cassia javanica L. was rinsed with distilled water to remove dust
and contaminants.

)

Shade- Drying
14
Air-dried at room temperature for 1 month




!

Grinding

Dried bark was ground into powder using a sterilized mechanical grinder.

|}

Storage

500 g powdered bark was stored in airtight containers, protected from light and
moisture.

!

Maceration

Powdered bark was soaked in 70% ethanol at a 1:10 (w/v) ratio and left at room
temperature for 72 hours with periodic stirring.

!

Filtration

The mixture was filtered to separate plant residue from the liquid extract.
Concentration — Filtrate was concentrated using a rotary evaporator at 40-45°C

| |

Final Extract

Semi-solid crude extract obtained

Figure 3. Schematic diagram of the preparation of plant extracts

In Vitro Anthelmintic Assay

The in vitro anthelmintic assay was adapted from the method established by

Lamine et al. (2024). To begin the procedure, freshly hatched live helminths (Ascaris
lumbricoides, Trichuris trichiura) were collected using the Baermann Funnel Technique
and Harada—Mori technique. The organisms were isolated and individually transferred

into Petri dishes containing different concentrations of the plant extract (1%, 2%, 5%,

15



and 10%), based on the concentration range commonly used in similar anthelmintic
screening studies, as described by Lamine et al. (2024). Each concentration was
performed in triplicate to ensure the reliability and reproducibility of results.

Control groups were also prepared for comparison purposes. Worms exposed to
normal saline served as the negative control, while those treated with 200 pg/mL
Pyrantel Embonate (Johnson & Johnson) served as the positive control (Lamine et al.,
2021). Observations were conducted at regular intervals, typically every 5 minutes, for a
total period of 30 minutes.

The anthelmintic activity was evaluated using two parameters: the onset
of paralysis and the time of death. Paralysis was recorded when the worms ceased
movement even after vigorous shaking. Death was confirmed when no movement was
observed despite agitation or exposure to slightly warm water, as described by Hossen et

al. (2024).

Brine shrimp Lethality Assay

The toxicity of different plant concentrations was evaluated using the brine
shrimp lethality test (BSLT), which identified the appropriate solvent and concentration
for the CAM assay. The brine shrimp eggs, as well as the seawater, were provided by
Mindanao State University-Naawan Campus. The prepared seawater was placed in a
small container that served as the hatching chamber. Shrimp eggs were introduced into
the hatchery and aerated. After forty-eight hours, the larvae were collected and
transferred to another container in preparation for the experiment.

Each container received 4 mL of seawater and 1 mL of

16



plant extract solution. The concentrations tested in the assay were 1 mg/mL, 0.5 mg/mL,
0.25 mg/mL, 0.125 mg/mL, 0.0625 mg/mL, and 0.03125 mg/mL, obtained by serial
dilution. After the solutions were prepared, ten Artemia salina nauplii were introduced
into each container. To ensure the reliability and accuracy of the results, three replicates
were prepared for each concentration. For the negative control, 5 mL of artificial
seawater was used. For the positive control, 1 mL of dimethyl sulfoxide (DMSQO) was
added to 4 mL of artificial seawater, yielding a final volume of 5 mL. A 2% (v/v)
DMSO concentration was used, as higher concentrations, such as 5%, are considered
excessive and may disrupt cell membranes. The cytotoxic effect of DMSO depended on
its concentration, with higher levels being toxic to cell lines (Sangweni et al., 2021).

The containers were left uncovered under a lamp.
After twenty-four hours, the number of surviving shrimps was counted and recorded
(Supraja et al., 2018; Waghulde et al., 2019; Fauziah et al., 2022), and the percentage
mortality was calculated using Equation 2. The toxicity of the extracts or fractions was

then evaluated by determining the LCso using the probit method.

Equation 1. The formula used to calculate the percentage of mortality:

9% of dead 1 Number of dead larvae
rvae =
0 01 Aead laVae = I tal number of initial larvae (1)

Statistical Analysis
To compare the in vitro anthelmintic effects of Cassia javanica L. bark ethanolic

extract, the mean times to paralysis and death were first assessed for normality using the

17



Shapiro—Wilk test. Results showed that most outcome variables significantly deviated
from a normal distribution. Additionally, homogeneity of variances was evaluated using
Levene’s test, which also indicated violations of the assumption.

Given these results, the nonparametric Kruskal-Wallis H test was employed to
determine whether there were statistically significant differences among treatment
groups across extract concentrations and controls. This test was used to analyze
differences in the time to paralysis and death for both Ascaris lumbricoides and
Trichuris trichiura. A significance level of p < 0.05 was used for all statistical tests.
Following significant Kruskal-Wallis results, the Dwass—Steel-Critchlow—Fligner
(DSCF) test was used as the post hoc procedure to identify pairwise differences among
treatment groups. Percentage mortality observation was used in the Brine
Shrimp Motility Assay (BSLA). Since all concentrations showed 100% mortality, the
exact LC50 could not be mathematically computed through interpolation or probit

regression.

Ethical Consideration

The study primarily involved laboratory-based in vitro experimentation using
helminth specimens isolated from stool samples. Although the study was experimental,
human participation was necessary only to collect stool specimens containing intestinal
parasites for laboratory analysis. No invasive medical procedures, drug administration,
or direct clinical interventions were performed on the participants.

The participants involved in the study were malnourished children, who are

18



considered a vulnerable population. Therefore, additional ethical safeguards were
implemented to protect their rights, welfare, privacy, and safety throughout the study.
Participation was entirely voluntary, and no child was forced, pressured, or coerced into
participating. The researchers ensured that refusal to participate or withdrawal from the
study at any stage would not result in any penalty, discrimination, or loss of benefits.
This study was reviewed and approved by the appropriate Research Ethics Committee
under Ethics Approval No. 2026-005. All research procedures were conducted in
accordance with approved ethical guidelines and standards for research involving
human participants. Prior to sample collection, the parents or legal guardians of the
participants were fully informed about the objectives of the study, the procedures
involved, possible risks and potential benefits, confidentiality measures, and the
voluntary nature of participation. Informed consent was obtained from the parents or
guardians before any sample collection was conducted. In addition, an assent form
written in simple, age-appropriate, and understandable language was provided to the
children. The researchers carefully explained the study to the child participants, and
assent was obtained prior to participation to ensure that the children willingly agreed to
participate. To protect participant confidentiality and
privacy, all collected information and specimens were coded with identification
numbers rather than participant names. Only the researchers and authorized research
personnel had access to the collected data. Stool specimen collection was performed
using sterile, properly labeled containers, with instructions provided to parents or
guardians on safe collection procedures. All specimen handling, transport, processing,

and disposal followed standard biosafety protocols to minimize contamination and
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exposure to infectious materials. Biological waste materials used during the laboratory
procedures were disposed of in accordance with proper biomedical waste management
practices. Solid waste was autoclaved before disposal, and liquid waste was disinfected

before disposal; all were disposed of as infectious waste.

The participants and their parents or guardians were not provided with monetary
compensation intended to influence or coerce participation in the study. However, after
specimen collection was completed, tokens or financial assistance were voluntarily
provided as a gesture of appreciation for their cooperation and participation. These were
given only after participation and did not affect the participants' freedom to refuse or
withdraw from the study at any time without penalty.

Finally, the researchers ensured that the study complied with ethical principles
for research involving human participants. Approval from the Institutional Ethics
Review Committee was secured for the conduct of sample collection, laboratory

experimentation, and data gathering procedures.

RESULTS AND DISCUSSION
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In-Vitro Anthelmintic Assay

Table 1 presents the mean times, in minutes, to the onset of paralysis and to
confirmed death of A. lumbricoides and T. trichiura across six treatment groups, each
consisting of three replicates. The observation period was fixed at 30 minutes;
accordingly, a mean score of 30.00 + 0.00 indicates that no anthelmintic effect was
observed within the allotted time. This ceiling value was observed for both the 1% and
2% concentrations and the negative control across most endpoints, indicating no

observable activity at these lower concentrations within the given observation window.

Table 1. Mean Time to Paralysis and Death (in minutes) of Ascaris lumbricoides
and Trichuris trichiura Across Treatment Groups

Paralysis of A. Death of A. Paralysis of Death of T.
Treatment Group lumbricoides lumbricoides T. trichiura trichiura n
Mean + SD Mean = SD Mean £ SD Mean + SD

1% 30.00 +0.00 30.00 + 0.00 30.00 + 0.00 30.00 +0.00 3
2% 30.00 £ 0.00 30.00 £ 0.00 26.00 £ 1.00 30.00 £ 0.00 3
5% 23.00 +£1.00 30.00 + 0.00 17.00 +1.00 29.67 £0.58 3
10% 13.00 £ 1.00 23.00 £ 2.65 8.67 £0.58 11.67 £ 1.53 3
Negative Control 30.00 £ 0.00 30.00 + 0.00 30.00 + 0.00 30.00 £ 0.00 3
Positive Control 7.33+0.58 11.33+3.22 5.33+0.58 13.00 £ 1.00 3

Note. SD = standard deviation; n = number of replicates (n = 3 per treatment group); positive control =
Pyrantel Embonate (200 pg/mL); negative control = normal saline; 30.00 + 0.00 indicates no observed
paralysis or death within the 30-minute observation period.

A clear dose-response pattern is evident across both parasite species. As extract
concentration increased from 1% to 10%, mean times to paralysis and death decreased
progressively, indicating greater and faster anthelmintic activity at higher

concentrations. For A. lumbricoides, paralysis was first observed in the 5% group
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(Mean = 23.00 = 1.00 min) and was most rapid in the 10% group (Mean = 13.00 £ 1.00
min). For T. trichiura, the effect was even more pronounced, with the 10% group
exhibiting the lowest mean paralysis time of 8.67 + 0.58 minutes, which approached the
efficacy of the positive control (Mean = 5.33 = 0.58 min). This concentration-dependent
relationship is consistent with the pharmacological principle that higher concentrations
deliver a greater phytochemical load, thereby intensifying interaction with parasite
neuromuscular systems (Kumar & Pandey, 2021).

Beyond the observed concentration-dependent effects, differences
in susceptibility between the two parasite species were also evident. At equivalent
concentrations, T. trichiura consistently exhibited a faster onset of paralysis and death
than A. lumbricoides. This greater sensitivity may be attributed to intrinsic biological
differences between the species. As a smaller nematode with a threadlike anterior
embedded in the colonic mucosa, T. trichiura has a higher surface-area-to-volume ratio,
which may facilitate more rapid uptake and action of bioactive compounds. In addition,
species-specific differences in membrane composition, acetylcholinesterase isoforms,
and neuromuscular architecture may further contribute to the variation in response

(Hotez et al., 2020).

This finding is particularly significant in a clinical context, as T. trichiura is
known to exhibit greater resistance to commonly used anthelmintics, such as
albendazole and mebendazole, than A. lumbricoides (World Health Organization, 2022).
Thus, the comparatively stronger activity of C. javanica extract against T. trichiura
suggests a potentially valuable pharmacological characteristic worthy of further

investigation.
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Table 2 presents the results of the Kruskal-Wallis H test for all outcome
variables. Significant differences were observed among the six treatment groups for all
endpoints, including time to paralysis and death in both A. lumbricoides and T. trichiura
(p < 0.05). This indicates that at least one treatment group differed significantly from the
others in anthelmintic activity, with variation in response across concentrations of the

ethanolic extract of Cassia javanica L. bark.

Table 2. Kruskal-Wallis H Test Results for Time to Paralysis and Death in Ascaris
Lumbricoides and Trichuris trichiura

Outcome Variable e df p g Decision
Paralysis — Ascaris lumbricoides 16.80 5 .005 .987 Significant
Death — Ascaris lumbricoides 16.80 5 .005 .988 Significant
Paralysis — Trichuris trichiura 16.70 5 .005 .985 Significant
Death — Trichuris trichiura 15.30 5 .009 .903 Significant

Note. x> = Kruskal-Wallis test statistic; df = degrees of freedom; p = probability value; €2 = epsilon-
squared effect size; a = level of significance (.05). Results were considered significant when p < .05.

For A. lumbricoides, the test showed significant differences in paralysis time
(x*(5) = 16.80, p = .005) and death time (¥*(5) = 16.80, p = .005), indicating that
treatment concentration significantly affected the parasite's response. A similar
significant pattern was observed in T. trichiura, where paralysis (}*(5) = 16.70, p = .005)
and death times (¥*(5) = 15.30, p = .009) also varied significantly across treatment
groups. Overall, lower concentrations (1% and 2%) and the negative control showed
little to no anthelmintic activity, whereas higher concentrations (5% and 10%) exhibited
progressively faster paralysis and death. The 10% concentration consistently produced
the strongest effect across both parasite species, while the positive control exhibited the

fastest activity.
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These findings are supported by the known bioactivity of Cassia species, in
which phytochemical constituents such as flavonoids, tannins, and anthraquinones have
been reported to disrupt neuromuscular function and induce paralysis and death in
helminths through biochemical interference mechanisms (Suleiman et al., 2022).
Tannin-rich plant extracts exhibit direct anthelmintic activity by disrupting membrane
integrity and reducing parasite motility, leading to paralysis and eventual death. The
stronger effect observed at higher extract concentrations therefore likely resulted from
increased phytochemical interaction with the worms’ biological systems (Sillanpad et
al., 2023). Recent studies have shown that plant-derived extracts exert anthelmintic
effects in a concentration-dependent manner, with higher doses enhancing the
interaction of phytochemicals with parasite biological systems, leading to stronger
inhibitory and lethal effects on helminths (Busari et al., 2021).

Several investigations involving other Cassia species have
demonstrated similar concentration-dependent anthelmintic effects. A study by Kpabi et
al. (2022) on Cassia sieberiana confirmed that extracts rich in tannins and flavan-3-ol
compounds significantly inhibited helminth larval activity. Abdellatif et al. (2023)
explained that Cassia species contain multiple secondary metabolites that act
synergistically to inhibit parasite survival and movement. Because higher concentrations
contained greater amounts of these compounds, the extracts produced more rapid
paralysis and death, resulting in statistically significant differences across groups. The
authors suggested that polyphenolic compounds contribute substantially to the

disruption of parasite metabolism and motility. This supports the present findings, in
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which increasing concentrations of Cassia javanica L. bark extract resulted in

progressively shorter paralysis and death times.

The Dwass—Steel-Critchlow—Fligner (DSCF) test was conducted as a post hoc
analysis following the significant Kruskal-Wallis results to determine pairwise
differences among treatment groups. The results in Table 3 showed that no statistically
significant pairwise differences were observed across all outcome variables (p > 0.05).
This indicates that, although anthelmintic activity varied among treatment
concentrations, no pair of groups showed a statistically significant difference in direct

comparison.

Table 3. Dwass-Steel-Critchlow-Fligner (DSCF) Pairwise Comparisons for All
Outcome Variables

Outcome Variable Significant Pairwise Comparisons
Paralysis — Ascaris lumbricoides None
Death — Ascaris lumbricoides None
Paralysis — Trichuris trichiura None
Death — Trichuris trichiura None

Note. DSCF = Dwass—Steel-Critchlow—Fligner post hoc test; p = probability value; statistical
significance was set at a =.05.

The absence of statistically significant pairwise differences in the Dwass—Steel—-
Critchlow—Fligner (DSCF) post hoc test can be attributed to the inherent conservatism
of multiple comparison procedures. Post hoc tests such as DSCF adjust for family-wise
error rate to reduce the likelihood of Type I error, which consequently increases the
probability of Type Il error, especially when sample sizes are limited or group
differences are gradual rather than abrupt. In this study, although the Kruskal-Wallis
test detected a significant overall difference among treatment groups, the post hoc

analysis may not have had sufficient statistical power to detect smaller incremental
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differences between adjacent concentrations.

The significant Kruskal-Wallis results further support
overall differences in treatment effects, despite the absence of significant pairwise
differences in the post hoc DSCF test. This pattern is not uncommon in non-parametric
analyses, where global tests detect overall distributional differences even when
individual group comparisons fail to reach significance due to conservative adjustments
in multiple pairwise testing (Dinno, 2015). This suggests that while the general trend of
concentration-dependent activity is statistically supported, the magnitude of difference
between adjacent concentrations may not be large enough to be detected in pairwise

comparisons under stricter error control.

Moreover, the strong significance observed across all outcome variables
indicates that both paralysis and death times are consistently influenced by extract
concentration, reinforcing the biological consistency of the response across different
helminth species. Similar findings have been reported in in vitro anthelmintic studies
where overall group differences remain significant despite non-significant pairwise
comparisons, particularly when treatment effects follow a gradual dose-response pattern
rather than abrupt shifts between concentrations (Calzada et al., 2017). This supports the
interpretation that the extract exerts a continuous rather than threshold-dependent

pharmacological effect.

These limitations of the DSCF in the present dataset do not invalidate the
Kruskal-Wallis omnibus finding. The Kruskal-Wallis test evaluates the global rank
distribution across all groups simultaneously and is less sensitive to the specific rank-tie

structure that prevents the DSCF pairwise procedure from running. The significant
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Kruskal-Wallis result remains valid and indicates that the treatment groups do not share

a common rank distribution.

Assessment of Toxicity

Brine Shrimp Lethality Assay

Table 4 presents the results of the brine shrimp lethality assay (BSLA) used to
evaluate the cytotoxic potential of the Cassia javanica bark ethanolic extract against
Artemia salina nauplii after 24 hours of exposure. Across all tested concentrations
(1.0000 to 0.0313 mg/mL), complete mortality (100%) was observed in all three
replicates, with no surviving nauplii recorded in any treatment group. This uniform
lethality indicates a consistently strong toxic effect of the extract, even at the lowest
concentration tested. The negative control (artificial seawater) exhibited 100%
survival, confirming that the test conditions were suitable for nauplii viability and that
mortality in the treatment groups was attributable to the extract rather than
environmental factors. The positive control (DMSQO) resulted in 100% mortality,

demonstrating the assay system's responsiveness and validity.

Table 4. Survival and Mortality of Artemia salina nauplii Exposed to C. javanica
Bark Ethanolic Extract

Concentration R1 R2 R3 Mean %

(mg/mL) (Alive/Total)  (Alive/Total)  (Alive/Total)  Mortality LC50
1.0000 0/10 0/10 0/10 100.00%
0.5000 0/10 0/10 0/10 100.00%
0.2500 0/10 0/10 0/10 100.00%
0.1250 0/10 0/10 0/10 100.00%
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0.0625 0/10 0/10 0/10 100.00%
100.00% LC50 < 1000

0.0313 0/10 0/10 0/10

pag/mL
Negative Control 10/10 10/10 10/10 0.00%
Positive Control 0/10 0/10 0/10 100.00% —

Note. R1-R3 = experimental replicates; LC50 = median lethal concentration; 0/10 indicates no surviving
nauplii (100% mortality); mortality was assessed after 24 hours of exposure.

Because mortality occurred at all concentrations, the median lethal concentration
(LCso) could not be directly estimated using standard dose-response interpolation
methods. However, the data clearly indicate that the LCso lies below the lowest
concentration tested (0.0313 mg/mL or 31.3 pg/mL). According to the toxicity
classification proposed by Meyer et al. (1982), substances with LCso values below 1000
pug/mL are considered biologically active or toxic, while those below 100 pg/mL are
categorized as highly cytotoxic. Based on this criterion, the C. javanica bark extract can

be classified as highly cytotoxic.

The observed high lethality may be attributed to bioactive phytochemicals
commonly reported in Cassia species, including anthraquinones, flavonoids, and
tannins, which are known to exert strong cytotoxic and membrane-disruptive effects.
Anthraquinones, major constituents of Cassia spp., have been reported to induce
oxidative stress and mitochondrial dysfunction, leading to apoptosis and cell death in
invertebrate models (Khan et al., 2020). Flavonoids, on the other hand, can disrupt
cellular membrane integrity and interfere with electron transport systems, resulting in
impaired energy metabolism and organismal death (Li & Zhang, 2021). Tannins

contribute to toxicity by binding to proteins and enzymes, thereby inhibiting essential
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metabolic pathways and causing structural damage to biological membranes (Haslam,

2018).

In addition, studies on plant-derived secondary metabolites have shown that
combined phytochemical action often produces synergistic toxicity, where multiple
compounds act simultaneously on different cellular targets, amplifying lethal effects in
Artemia salina nauplii (Gul et al., 2022). Similar findings have been reported in
medicinal plant extracts where high total phenolic content correlates strongly with
increased brine shrimp lethality due to enhanced pro-oxidant activity under biological
conditions (Choi et al., 2019). These mechanisms collectively explain the complete

mortality observed across all concentrations in the present study.

While this pronounced cytotoxicity supports the extract’s strong biological
activity, it also raises important considerations regarding its safety profile. The BSLA is
a general toxicity screening tool and does not distinguish between selective toxicity
toward parasites and toxicity toward non-target organisms. Therefore, although the
extract demonstrates promising pharmacological potential, further evaluation using
more specific cytotoxicity assays (e.g., mammalian cell line studies) is necessary to
determine its therapeutic safety margin. Overall, the results of the BSLA indicate that
the ethanolic extract of Cassia javanica bark exhibits potent cytotoxic activity at
relatively low concentrations. This finding complements the observed anthelmintic
effects but simultaneously underscores the need for careful dose optimization and

toxicity profiling in future investigations.
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CONCLUSION AND RECOMMENDATION

This study showed that the ethanolic bark extract of C. javanica L. has
anthelmintic activity against A. lumbricoides and T. trichiura in a concentration-
dependent manner. However, the brine shrimp lethality assay showed 100% mortality in
all concentrations, indicating high toxicity. Overall, the extract has potential as a plant-
based anthelmintic agent, but further studies are needed to ensure its safety and proper
use.

The researchers recommend that future studies further explore the anthelmintic
potential of C. javanica L. bark extract by testing higher concentrations. It is also
recommended to extend the exposure time beyond 30 minutes to better assess the full
anthelmintic activity and observe whether prolonged contact enhances parasite
mortality. For toxicity assessment, future researchers are advised to use lower
concentrations of the extract. Testing at reduced concentrations may help determine a
safer threshold at which brine shrimp survival is not completely affected, allowing a
more accurate evaluation of its toxicity profile and therapeutic margin. Further in vivo
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studies are encouraged to evaluate the safety and effectiveness of the extract in living
organisms, along with broader testing across additional parasite species and larger
sample sizes to improve the reliability of the results. Collaboration with experts in
pharmacology, parasitology, and public health is likewise recommended to support the

potential development of this plant as an alternative anthelmintic agent.

DECLARATION OF THE USE OF Al TOOLS

We acknowledge the use of Grammarly [https://www.grammarly.com] and ChatGPT

[https://chat.openai.com/] in the preparation of this research paper.

Grammarly

We entered the following prompt: “Check the grammar, spelling, punctuation, and
sentence structure of our paper.”

Use: We used the output to check our paper for errors in grammar, spelling, punctuation,
and sentence construction. The suggestions helped us improve the clarity and readability

of our writing.

ChatGPT

We entered the prompt: “Help us improve the grammar and wording of this paragraph”

31



Use: We used the output to help improve some sentences, rephrase unclear statements,
and organize parts of the paper. We carefully reviewed the suggestions and made

changes as needed before including them in our research paper.

The ideas, data collection, analysis, findings, and conclusions presented in this study are
our own work. Al tools were used only to assist in improving the paper's language and

presentation.

REFERENCES CITED

Abdellatif, B., El-Sayed, M. A., & Mahmoud, M. A. (2023). Synergistic anthelmintic
effects of secondary metabolites in Cassia species. Journal of

Ethnopharmacology, 310, 116-124.

Ali, H., et al. (2023). Phytochemical screening and biological activities of medicinal

plants: A review. Journal of Herbal Medicine, 37, 100622.

Aryal, S. (2021). Stool sample collection and preservation techniques. Microbiology

Info. https://microbiologyinfo.com

Busari, O. A., Adegboye, M. F., & Oladipo, A. O. (2021). Concentration-dependent
anthelmintic activity of plant-derived extracts: Mechanisms and implications.

Parasitology Research, 120(6), 2105-2115.

32



Calzada, F., Yepez-Mulia, L., & Tapia-Contreras, A. (2017). Effect of medicinal plant
extracts on parasitic helminths: In vitro and in vivo approaches. Journal of

Ethnopharmacology, 208, 55-63.

Centers for Disease Control and Prevention. (2019). DPDx: Laboratory identification of

parasites of public health concern. https://www.cdc.gov/dpdx

Conover, W. J. (1999). Practical nonparametric statistics (3rd ed.). John Wiley & Sons.
de Leon, R. M., et al. (2023). Prevalence of soil-transmitted helminths among

schoolchildren in the Philippines. Acta Medica Philippina, 57(2), 45-52.

delos Trinos, J., & Wulandari, T. (2021). Soil-transmitted helminth infections in

Southeast Asia: A meta-analysis. Parasites & Vectors, 14, 123.

Dinno, A. (2015). Nonparametric pairwise multiple comparisons in independent groups

using Dunn’s test. The Stata Journal, 15(1), 292—-300.

Ellis, D., et al. (2007). Herbarium techniques and plant identification methods. Botanical

Journal of the Linnean Society, 155(3), 321-332.

European Medicines Agency. (2023). Guideline on good agricultural and collection
practice  (GACP)  for  starting  materials of  herbal  origin.

https://www.ema.europa.eu

Fauziah, S., et al. (2022). Cytotoxicity screening of plant extracts using brine shrimp

lethality assay. Journal of Applied Pharmaceutical Science, 12(4), 120-126.

Field, A. (2018). Discovering statistics using IBM SPSS statistics (5th ed.). Sage

Publications.

33



Gonzélez, M., et al. (2020). Biological activities of Cassia species: A review. Journal of

Ethnopharmacology, 250, 112500.

Haleem, M., et al. (2022). Phytochemical and antimicrobial analysis of Cassia javanica

extracts. Journal of Pharmacognosy and Phytochemistry, 11(2), 210-215.

Hossen, M. S., et al. (2024). Evaluation of anthelmintic activity of plant extracts against

nematodes. Parasitology Research, 123, 455-463.

Hotez, P. J., et al. (2020). Helminth infections: The great neglected tropical diseases.

Journal of Clinical Investigation, 130(2), 455—463.

Jirakitticharoen, T., et al. (2022). Effect of drying methods on phytochemical content of

medicinal plants. Plants, 11(4), 567.

Kelkar, S. (2023). Research methodology in health sciences. Academic Press.

Kpabi, Y. A., Mensah, A. Y., & Amponsah, I. K. (2022). Anthelmintic potential of
Cassia sieberiana stem bark extract against helminth parasites. BMC

Complementary Medicine and Therapies, 22, 180.

Kumar, S., & Pandey, A. K. (2021). Chemistry and biological activities of flavonoids:

An overview. Scientific World Journal, 2021, 1627501.

Lamine, M., et al. (2021). In vitro anthelmintic activity of plant extracts against parasitic

worms. Veterinary Parasitology, 290, 109360.

Lamine, M., et al. (2024). Standardized methods for evaluating anthelmintic activity in

vitro. Parasitology International, 92, 102673.

Le, C. T., & Lindgren, B. R. (1996). Statistical analysis of censored data. Wiley.

34



Li, X., et al. (2023). Pharmacological properties of Cassia species: A comprehensive

review. Frontiers in Pharmacology, 14, 1182345.

Meyer, B. N., Ferrigni, N. R., Putnam, J. E., Jacobsen, L. B., Nichols, D. E., &
McLaughlin, J. L. (1982). Brine shrimp: A convenient general bioassay for
active plant constituents. Planta Medica, 45(5), 31-34. https://doi.org/10.1055/s-

2007-971236

Ncube, B., et al. (2021). Plant extracts as anthelmintic agents: Mechanisms and

applications. Journal of Medicinal Plants Research, 15(3), 120-130.

O’Connell, E. M., et al. (2020). Soil-transmitted helminth infections and control

strategies. Clinical Microbiology Reviews, 33(1), e00055-109.

Pandey, A., & Das, S. (2014). Seasonal variation in phytochemical composition of

medicinal plants. Journal of Herbal Medicine, 4(2), 45-52.

Pandey, A.,, & Mandal, S. (2013). Impact of environmental factors on secondary
metabolites in plants. Journal of Pharmacognosy and Phytochemistry, 2(5), 23—

28.

Paragas, E., et al. (2020). Extraction techniques for bioactive compounds from

medicinal plants. Asian Journal of Pharmaceutical Sciences, 15(3), 400-410.

Pullan, R. L., et al. (2020). Global epidemiology of soil-transmitted helminth infections.

Lancet Infectious Diseases, 20(1), e1l4—e24.

Robles, L., et al. (2021). Prevalence of intestinal parasites in rural Philippine

communities. Philippine Journal of Science, 150(6), 1235-1243.

35



Sangweni, N., et al. (2021). Toxicological effects of dimethyl sulfoxide (DMSQO) on cell

lines. Toxicology Reports, 8, 123-130.

Sillanpaa, M., Virtanen, P., & Laakso, J. (2023). Tannin—protein interactions and their
role in antiparasitic activity of medicinal plants. Phytotherapy Research, 37(4),

1452-1463.

Suleiman, M., et al. (2022). Anthraquinones and biological activities of Cassia species.

Molecules, 27(5), 1500.

Supraja, N., et al. (2018). Brine shrimp lethality assay for screening bioactive

compounds. International Journal of Pharmaceutical Sciences, 10(2), 45-50.

Tintori, A., et al. (2022). Advances in Baermann technique for nematode isolation.

Parasitology Research, 121, 987-995.

Torralba, J. B., Quiming, N. S., & Palacpac, J. M. (2015). Phytochemical screening of

Philippine medicinal plants. Philippine Journal of Science, 144(2), 123-130.

Waghulde, H., et al. (2019). Evaluation of cytotoxicity using brine shrimp assay. Journal

of Applied Biology, 7(1), 55-60.

World Health Organization. (2003). WHO guidelines on good agricultural and

collection practices (GACP) for medicinal plants. WHO Press.

World Health Organization. (2022). Soil-transmitted  helminth  infections.

https://www.who.int

Zhang, Y., et al. (2024). Recent advances in pharmacological activities of Cassia

species. Biomedicine & Pharmacotherapy, 170,

36



APPENDICES

APPENDIX A: Sampling computation

Treatment N  Mean SD SE
Paralysis_Ascaris 1% 3 30.00 0.000 0.000
10% 3 13.00 1.000 0.577
2% 3 30.00 0.000 0.000
5% 3 23.00 1.000 0.577
Neg Ctrl 3 30.00 0.000 0.000
Pos Ctrl 3 7.33 0.577  0.333
Death_Ascaris 1% 3 30.00 0.000  0.000
10% 3 23.00 2.646  1.528
2% 3 30.00 0.000 0.000
5% 3 30.00 0.000 0.000
Neg Ctrl 3 30.00 0.000 0.000
Pos Ctrl 3 1133 3.215 1.856
Paralysis_Trichuris 1% 3 30.00 0.000 0.000
10% 3 8.67 0.577 0.333
2% 3 26.00 1.000 0.577
5% 3 17.00 1.000 0.577
Neg Ctrl 3 30.00 0.000 0.000
Pos Ctrl 3 5.33 0.577 0.333
Death_Trichuris 1% 3 30.00 0.000  0.000
10% 3 11.67 1528 0.882
2% 3 30.00 0.000 0.000
5% 3 29.67 0.577  0.333
Neg Ctrl 3 30.00 0.000 0.000
Pos Ctrl 3 13.00 1.000 0.577

A.l. Raw data for the Average Anthelmintic Activity of C. javanica L. bark

ethanolic

extract
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APPENDIX A Cont’d

W p
Paralysis_Ascaris 0.815 0.003
Death_Ascaris 0.799 0.001
Paralysis_Trichuris 0.915 0.105
Death_Trichuris 0.847 0.008

A.2. Raw Data for the Normality Test (Shapiro-Wilk Test)
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APPENDIX A Cont’d

e df p e
Paralysis_Ascaris 16.8 5 0.005 0.987
Death_Ascaris 16.8 5 0.005 0.988
Paralysis_Trichuris 16.7 5 0.005 0.985
Death_Trichuris 15.3 5 0.009 0.903

A.3. Raw Data for the Non-Parametric Test (Kruskal-Wallis H Test)
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Ab.

APPENDIX A Cont’d

W p
1% 10% -2.95 0.294
1% 2% NaN NaN
1% 5% -2.95 0.294
1% Neg Ctrl NaN NaN
1% Pos Ctrl -3.00 0.276
10% 2% 2.95 0.294
10% 5% 2.78 0.364
10% Neg Ctrl 2.95 0.294
10% Pos Ctrl -2.82 0.347
2% 5% -2.95 0.294
2% Neg Ctrl NaN NaN
2% Pos Ctrl -3.00 0.276
5% Neg Ctrl 2.95 0.294
5% Pos Ctrl -2.82 0.347
Neg Ctrl Pos Ctrl -3.00 0.276

Raw

Data for the Percentage Mortality Observation in the Brine Shrimp Lethality Assay

(BSLA)
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APPENDIX B. Informed Consent Form

Misamis University
Ozamiz City

\o e g
MISAMIS UNIVERSITY RESEARCH CENTER \‘-15

CERTIFIED: ISO 21001: 2018 Educational Organizations Management System by DNV
ACCREDITED: Philippine Assoclation of Colleges and Universities Commission on Accreditation (PACUCOA)

MU-RC-042/13 November 2024

Thesis/Research Data Gathering Approval Form

Date: O~ 19-2720

Name of Authors: __ [Becoy, Puaad, Pulowa o, (ompocio, & allerrds , (r2caldine fembrans

College/Department: ___Medics) Jevhnelosy v

Research Title: Evalvokon of Ak = Joplommatoey , Analasgic cined Diuceht folcah=] of
Cowislo_jovanica Pock in  Uramin Gy fhilgpioee

Data Gathering Procedure:

“a. Type of Research: (Kindly check)

D Quantitative I:I Qualitative Experimental

Approved Research Title Approved Data D Approved Data Gathering
& Problenm/Objectives Gathering Procedure Instrument/Data Sheets

b. Respondents/Participants/Subject/Samples to be Collected:

¢. Procedure:
,| Survey E] Interview Experimentation D Laboratory Testing

d. Place\bf[mplementation/Stmly Area: _F\oat

If to be conducted outside the school campus, indicate the nature of transportation to be used:

] Own private vehicle public utility vehicle D rental Others, please

indicate

e. Date/s of Implementation/Sampling: J"’ﬂm@'@?ﬁ&b

Attachments:
D Approved Letter of Consent from the designated authority in the area/place were the study is to be
conducted
I:l Signed Parents’ Consent

The thesis proposal mentioned above is hereby recommended for the commencement of data gathering implementation.

Thes)nfesen?ch Adviser

i, £ St

Approved by: M{ ((Q WL,

TAANGEVINE M. SENED 6, Rmr, MATMR.§
College Dean.




APPENDIX C. Approved Letter of Consent

MISAMIS UNVERSITY
Ozamiz City
Department of Student Affairs & Services

MU-DSAS-006/02Junc2023
PARENT’S CONSENT
Sponsoring Group/Organization
I am allowing my son/daughter/ward, in/g Ju;, D. Becaj , to join
e  Fucarch Dala Gatheriag (activity)  to be  held on

mu_\ﬁdl_mgm__bm (AdviserTaculty).

1 understand that Misamis University exercises the necessary safety precautions in this activity.

Joowowy AL at :ﬁmmu_jmmjg, under - the supervision of

In consideration of the benefits to be derived from the above activity, I expressly waive any and all
claims against the administration or any member of the faculty and staff of the Misamis University on
account of any unforeseen accident or injury that my son/daughter/ward might incur in connection with

the aforementioned activity.

a/K/as
Date

1 printed m':lme of
Parent/Guardian

Doiry_Joy H% XU 18 Jucfag
Sigmature over printed name of Date
Student

Important: This form shall be submitted fo the DSAS Office at least two (2) days wao)-c the conduct of the activity.

SUBSCRIBED AND SWORN to before me, rhiﬂs ]AW\?E}S?, cat  Czamiz City |

Philippines, that the herein affiant personally came and appeared with his/her , as evidence of

his/her personal identity.

Doc. No. 2%
Page No.

__m
Book No.
Series of 20_ A/

P L L L L T T T R R R PR erevessnscanne P L L LT LT T TR TR TR R LR eaes

(Fm DSAS Personnel only)

Attested by
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APPENNDIX C Cont’d

MISAMIS UNVERSITY
Ozamiz City
Department of Student Affairs & Services

MU-DSAS-006/02June2023
PARENT’S CONSENT

~S|)()|\.«Tr§;{,t_i G |'Biib7a'§§|\ization

I am allowing my son/daughter/ward, _ bdannt Jane, 9. Dunas

, to join
the __ [Uarth dodot gobaei®  (achivi) to be held on
Janary WU at _ Migami< V'\'."‘f"“‘*g under the supervision of

N tar) Maxedd 0 law __(Adviser Faculty).

1 understand that Misamis University exercises the necessary safety precautions in this activity.
In consideration of the benefits to be derived from the above activity, 1 expressly waive any and all
claims against the administration or any member of the faculty and staff of the Misamis University on

account of any unforeseen accident or injury that my son/daughter/ward might incur in connection with
the aforementioned activity.

Donape

Aoabyn P, M Jankry 4 q0rc
Signaturé over printedhame of Date
Parent/Guardian

B?0e  Jafe P. Bugen fonmtey 2028
Signature over printed name of Date
Student

Important: This form shall be submitted to the DSAS Office at least two (2) days before the conduct of the activity.

SUBSCRIBED AND SWORN to before me, this QS SN @mﬁ at

Philippines, that the herein affiant personally came and appeared with his/her

___, as evidence of
his/her personal identity.

ATTY. RAFE e
Dos. No._92f k| N S
Page No. Uil Do ¥ Notary Pubhe ;
Book No.  V/ Office: City Ho' o Until 3 n. ot
Series of 20_ ¢ PTRNo. [0 TR No. Ciaiv 2l
BPORNol 5" ¢/ IBP No, ni. —haplar

R P P P P PR PR T Ty P PR TP LR R Sesiseraaresranas

(For DSAS Personnel only)
Attested by:
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APPENNDIX C Cont’d

MISAMIS UNVERSITY
: Ozamiz City Z
Departmenr of Student Affairs & Services

T MU-DSAS-006/02June2023

PARENT’S CONSENT

"~ Sponsoring Group/Organization

I am allowing my son/daughter/ward, KC M. Hulawon , to join
the Reseorch DAt g atheting  (activity)  to be  held on

Tonwoay Y 20206 at Wi amis V“"‘“'“H'B__ under the supervision of
s w e\l 0. Lod  (Adviser'Facully).

1 undérsta_and that Misamis University exercises the necessary safety precautions in this activity.

In consideration of the benefits to be derived from the above activity, | expressly waive any and all
claims against the administration or any member of the faculty and staff of the Misamis University on
account of any unforeseen accident or injury that my son/daughter/ward might incur in connection with

the aforementioned activity.

A%
MARCH ULAWAR Oec b, 2021
Signature over printed name of Date
Parent/Guardian
Yo/ =" Bulowson Dee i1, 2027
Signatu(e/ over printed name of Date

Student

Imporiant: This form shall be submiitted to the DSAS Office at least two (2) days before the conduct of the activity.

SUBSCRIBED AND SWORN to before me, a2 JANJO% at _ Ozamiz City,
Philippines, that the herein affiant personally came and appeared with his/her . as evidence of

his/her personal identity.

AT BINAS, “
Doc. No._2/7 Notarial C n B MT_ 18
Page No. NOTAKY T Notmy qu]w
Book No._ V] Office: City ha 'nm i
. il o T ¥
Series of 20 2 No. WY Ity
2 PTR No. _meﬁ) O e
BPOR Nol 55¢ No,_

(For DSAS Personnel only)

Attested by:
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APPENNDIX C Cont’d

MISAMIS UNVERSITY
Ozamiz Clity
Department of Student Affairs & Services

MU-DSAS-006/02Junc2023

PARENT’S CONSENT

“Sponsoring Group/Organization

I am allowing my son/daughter/ward, __ K®\QA  nhe A. campgello tojoin
the ReSeARCH DATA  GNMERING  (aclivily) to  be held on
TAOWAN 2020 at MUAmW UOWNERNTY  under the  supervision of
MA. AR MAREL  ©. LAD e (Atlvi.s'e/'/l?'aci///y).

1 understand that Misamis University exercises the necessary safety precautions in this activity.

In consideration of the benefits to be dérived from the above activity, I expressly waive any and all
claims against the administration or any member of the faculty and staff of the Misamis University on
account of any unforeseen accident or injury that my son/daughter/ward might incur in connection with

the aforementioned activity.

NommPguﬁo 12 1S 11c

Signgture ov¢r printed name of © Date
Parenf/Guardian

amm% MaE_B. [« (%

Signature pve p@}zd name of Date
dent

Important: This form shall he submitted to the DSAS Office at least two (2) days before the conduct of the activity.

b)
SUBSCRIBED AND SWORN to before me, this 0 d’ay o

Philippines, that the herein affiant personally came and appeared with his/her , as evidence of

his/her personal identity.

»

% ATT s, AegT
Doc. No. 44 Notanal CHr i 'I_
Page No. NOTARY ' Notmqubhc 3
Book No. ;ai,z Offic y‘.ml 7
; e: City -
Series of 20 2P PTR No. I’ 3 o )
BPORNol 5 AN e
McLRoll No. T2 70 o
Vilic Jntit S

...... T T LT T R L LR LI LR EE RS bbb

(For DSAS Personnel only)

Attested by:
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APPENNDIX C Cont’d

MISAMIS UNVERSITY
Ozanuz City
Department of Student Affairs & Services

MU-DSAS-006021wme2023

PARENT'S CONSENT

Simn;ori\‘\gv Grou ﬁ/b?gn nization

L am allowing my son/daughter/ward, Seanwe, o G Ga\ovdo . tojoin

the  letacn daw odwewny
Aaavy A

_Prtad bl 0:Ma0

W (activity)  to be  held on
at Msam Univer ity ' under the supervision of

___(Adviser Faculty).

1 understand that Misamis University exercises the necessary safety precautions in this activity.

In consideration of the benefits to be derived from the above activity, 1 expressly waive any and all
claims against the administration or any member of the faculty and staff of the Misamis University on
account of any unforeseen accident or injury that my son/daughter/ward might incur in connection with

the aforementioned activity.

ﬁl’%ﬁﬁ\\m\ahk s e 95,2035

Sié}z{iture. aver printed name of Date
Parent/Guardian
PO, SEANRIE  RE Dews 1S AvAg
Signature’over printed name of Date
Student

TInportant: This form shall be submitted to the DSAS Office at least two (2) days before the conduct of the activity.

.......... B T P T R ket g s LTy TR UL AR L LRRCTA NS AT LR L X T LLAUEE L LU L L b b

05 JAN 268

SUBSCRIBED AND SWORN to before me, this day of at iz Gy
Philippines, that the herein affiant personally came and appeared with his/her

his/her personal identity. AT PRivan, aup
J Notari?g"c'; rdh e e 18
Doc. No.jq NOT/{“;’-\ M ; ML Y
Page No. Dffice: Cit Hat ¢ Notary Public ., Ay
Book No.__\"r— PTR ':IO} Uty 3 sy i :) i
Series of 20 8P OR Nol 55 b‘l‘a No. : ot G e
- P .' i i v WK
10

? Ho7 o8-S
\% Fadvell PRI NrCs
S 7
L
e

ereaesteesasenttastsesiesaETTaaTatanestIIee

Aﬂt‘%‘
MCLE Gl

Vall\

N
ir."l

[ T T L L T T e e erssesssrunerssrasarenaanene .

(For DSAS Personnel only)

Attested by:

0IC, Ddpartnfent of Student Affairs & Services
Date: ili?. WLl .

46



APPENNDIX C Cont’d

MISAMIS UNVERSITY
Ozamiz Clity
Department of Student Affairs & Services

MU-DSAS-006/02June2023

PARENT’S CONSENT

Spon-s_‘m'ing GE)Ep/Orgnnization

I am allowing my son/daughter/ward, Jﬂng\ kan M Gemaldi ., to join
the frearch D Gtheriog (activity) ~ to bé " held on
Jonvany 202 at  Misamig Vnivor&('fg under the supervision of

M(. Yorl Maxd 0. Law . (Adviser Taculty).

I understand that Misamis University exercises the necessary safety precautions in this activity.

In consideration of the benefits to be derived from the above activity, I expressly waive any and all
claims against the administration or any member of the faculty and staff of the Misamis Univérsity on:
account of any unforeseen accident or injury that my son/daughter/ward might incur in connection with

the aforementioned activity. )

vamw [l e N

Signature over printed name of Date
Parent/Guardian :
Jag 1;@6 . cERALOIRS [ A
Signature over printed name of Date
tudent

Important: This form shall be submitted to the DSAS Office at least two (2) days before the conduct of the activity.

SUBSCRIBED AND SWORN to before me, thisQ_9_)/ dayi5f at - Qzamiz Gty

Philippines, that the herein affiant personally came and appeared with his/her __

_, as evidence of

his/her personal identity.

‘%
I
A ATTY “wflae, eap
Doc. No. §@~ Notariz! -orff J 0 2 41"”‘;1- 18
Page No. & NOTA,R) T Nbtary Public
Book No__V// Office: City Heii  Until L ot by
Series of 20_2¥ PTR No. (um R o nniip s s
ORNol 5: » 1BPNo. gk
» Ao TINNg
Ml RaNo
- vd(\l\"‘\\'” i1
(For DSAS Personnel only) :
Attested by:

D
OIC, Dep: rtme of Student Affairs & Services
Date: .'1/ 5—2/ YN/
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APPENNDIX C Cont’d

MISAMIS UNVERSITY
Ozamiz City
Department of Student Affairs & Services

MU-DSAS-006/02June2023

PARENT’'S CONSENT

~ Sponsoring Group/Organization

1 am allowing my son/daughter/ward, Nicole Fakh A. Gembvano e it joif
the feeavch Dato  gohueing = . Aactivity)  to be held on
Janvevy %06 at _Misamis  Unwests  under the supervision  of

Mr. ¥ar| Maxel O lao — dgviser Faculty).

1 understand that Misamis University exercises the necessary safety precautions in this activity.

In consideration of the benefits o be derived from the above activity, 1 expressly waive any and all
claims against the administration or any member of the faculty and staff of the Misamis University on
account of any unforeseen accident or injury that my son/daughter/ward might incur in connection with

the aforementioned activity.

smw.ﬂ/@ ANGEL A, Dectmben \S, Wrg
Signature over printed name of Date
Parent/Guardian
seNoMNO.Agf@ZE FAITH A, December 16,2005
Signature over printed name of Date
Student

Tmportant: This form shall be subniitted fo the DSAS Office at least two (2) days before the conduct of the activity.

B S T O YT L L L T ey 0 5JAN2025 .............. ‘\

SUBSCRIBED AND SWORN ‘to before me, this day of ot Czamiz City
Philippines, that the herein affiant personally came and appeared with his/her as evidence of
his/her personal identity.

s
9l AG, RMT o
Doc. No. i Notarial C il Te v -3, 1 S
Page No. NOTMM_ JEILIC 0‘ “MWZ-RUUI\‘Y W
‘Book No. vif Untilehamaitd
Series of 20 74 ﬁ ﬁlﬂketcity'ﬂaum V2 PTR 'No 1“* *'@(‘",% £
PTR bloj “m&lm"No ALY

8P ORNoL BG4, TN No T
ATI:OHBL‘R& ! ;

M EL(ID)‘YII WIAM SOV
iithW!‘hMQdQ j2lag

B e ST R L da ) }°N ...... ysss
(For l)SAS I’er\rmnel only) 4 A COVNIE GRS R LAY :"

',"\' i Ut

LU

Attested by:




APPENNDIX C Cont’d

Misamis University

Ozamiz City

COLLEGE OF MEDICAL TECHNOLOGY

CER 150 21001: System by ONV
_ACCREDITED: | of Colleges AICOA)

April 22, 2026

Misamis University
College of Medical Technology
H.T. Feliciano St., Ozamiz City 7200 Philippines

Good day!

We are a group of students currently conducting a rescarch study entitled “Evaluation of the In
Vitro Antihelminthic Activity and Cytotoxicity of Cassia javanica Bark Ethanolic Extracts in
Ozamiz City, Philippines.”

In line with our study, we respectfully request permission to go to Naawan to conduct
cytotoxicity testing as part of our research procedures. This activity is essential to evaluate the
potential biological effects of our plant extract.

We assure you that all procedures will be conducted responsibly, cthically, and in accordance
with proper laboratory guidelines and safety protocols. We will strictly adhere to any rules and
requircments set by your office.

We are willing to comply with any necessary documentation or permits that may be required for
this activity. We are hoping for your kind consideration and approval of our request. Thank you
very much, and we look forward to your favorable response.

Respegtfully yours,

Nicole F; A. Sembrano
Researcher

Misamis University

Noted by:
(et o

EVANGELINE M. SENEDO, RMT, MATMRS
Dean, College of Medical Technology
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APPENNDIX C Cont’d

Misamis University

Ozamiz City

COLLEGE OF MEDICAL TECHNOLOGY

CER 1S0 21001: 2018 nal System by DNV
of Colleges and

April 22, 2026

Misamis University
College of Medical Technology
H.T. Feliciano St., Ozamiz City 7200 Philippines

Good day!

We are a group of researchers kindly informing you that we will be going to Mindanao State
University-Iligan Institute of Technology (MSU-IIT) to obtain plant extract samples for our
research study entitled “Evaluation of the In Vitro Antihelminthic Activity and Cytotoxicity of
Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines.”

These samples will be used for our laboratory work focusing on the antihelminthic activity and
cytotoxicity of the plant extract as part of our study. We assure you that all proper guidelines and
procedures will be carefully followed throughout the process.

Thank you very much for your kind consideration and support.

Res| Ily yours,

Nicole Faiffi ‘A. Sembrano
R« her

Misamis University

Noted by: «

EVANGELINE M. SENEDO, RMT, MATMRS
Dean, College of Medical Technology
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APPENNDIX C Cont’d

Misamis University

Ozamiz City

COLLEGE OF MEDICAL TECHNOLOGY

CER : 1S0 21001: 2018 System by DNV
ACCREDITED: of Colleges and (v UCDA)L

April 22,2026

Misamis University
College of Medical Technology
H.T. Feliciano St., Ozamiz City 7200 Philippines

Good day!

We hope this message finds you well. We are a group of researchers respectfully informing you
that we will be conducting the collection of stool samples as part of our research study entitled
“Evaluation of the In Vitro Antihelminthic Activity and Cytotoxicity of Cassia Javanica Bark
Ethanolic Extracts in Ozamiz City, Philippines.”

The collected samples will be used strictly for laboratory analysis in relation to the objectives of
our study, particularly for the evaluation of antihelminthic activity. We assure that all proper
cthical guidelines, safety protocols, and standard procedures will be carcfully observed
throughout the process.

Thank you very much for your kind consideration and support.

Respectfully yours,

Daisy Joy D. Beco

Researcher

K ulawan
Researcher

Krizza Cameciﬁo
‘”:F.e- her

Nicole Fait Sembrano
Redearcher

College ofiMedical Technology
Misamis University

Noted by: %( %(ﬂ/%

EVANGELINE M. SENEDO, RMT, MATMRS
Dean, College of Medical Technology

o1



APPENNDIX C Cont’d

Misamis University

Ozamiz City

COLLEGE OF MEDICAL TECHNOLOGY

CER 1SO 21001: 2018 System by ONV
of Colteges and

April 22, 2026

Misamis University
College of Medical Technology
H.T. Feliciano St., Ozamiz City 7200 Philippines

Good day!

We are a group of researchers kindly informing you that we will be going to Mindanao State
University Iligan Institute of Technology (MSU-IIT) for the purpose of plant specimen
identification, specifically for Cassia javanica.

This is in relation to our research study entitled “Evaluation of the In Vitro Antihelminthic Activity
and Cytotoxicity of Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines.” The
proper identification of the plant specimen is an essential part of cnsuring the accuracy and
reliability of our study.

We assure you that all proper guidelines and procedures will be followed during this process.
Thank you very much for your kind consideration and support.

Roa-n%ﬁ. Bugas e é Bulawan
R 9 Researcher

College of Medical Technology
Misamis University

Noted by: ‘% ; ;(
EVANGELINE ENEDQ, RMT, MATMRS

Dean, College of Medical Technology
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APPENDIX C Cont’d

Misamis University
Ozamiz Clty

e
and Universities sbon an Anareditation (PACUCOA)

CERTIFIED; 180 21009: 2010 Edueational Organizations Man
ACCREDITED, mlm:- Assoeiation of Collages &

MURC-D4V1Y Augunt 2024
ADVISER'S CONSULTATION FORM

NAME OF THE ADVISER: nr. Karl bune| 0 Lno

TITLE OF THE STUDY: Babnbor of fithapueingn Polnkisl of Loy Sowad Py (imeins frptn]
.M‘J fa Oy k-1|., lﬂ,pw

NAME OF PROPONENTS, sy oy 0.
Monase, Fogy, £ lenf

Veanat Tawe Poligng Ko pumumy, bmpsan M B CimpteiRe,
dnng) Lann M. Gevalfing, Nisle Fach A, Sambravs

| Dateof Purpose Adviser's Comments Adviser’s
Consultation Signature
Al 2en THE onition | b ey vonperd N b
it | T o | e
k10, 20ns | T e T — -

St 15,000 | Qaerth itk | T 2 S Yo R iy

Sk nams | THe wwtihe | Chaey WG, e ivgling |

ook Vs | PO | et e 14

Det Tl e vy *mfju\':p:\.‘ 'qm!»"ﬂ?ﬁ Aol

Mo 30wy | e T thowme of bt P W X/

*There must be at least 5 consultations before the proposal defense and af least 5 consultations before

Sinal defense.

) B S FT combiiaioonany TRROTE i T
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Misamis University
Ozamiz City

MISAMIS U
cermEn s VIS UNIVERSITY RESEARCH CENTER

M by DNV
D: Philippine Association of Colleges and Universities Commission on Accreditation (PACUCOA)

ACCREDITE

MU-RC-043/19 August 2025

ADVISER’S CONSULTATION FORM

NAME OF THE ADVISER: . Yar| Mave| 0. Lao

TITLE OF THE STUDY: Evaluakon of Jhe \n Vitvo Anfdmintie  Aehvity avd Tax:o.H of P

(Cagsia javanica L) Park  Elhandlic xbvacks in Oramit Ghy, QU.”,..‘;

NAME OF PROPONENTS: Bicoy, visy Joy 1, buopg., Loanne Tore, P, bolawan, KC M. Campeciie, kritts.
Mar A . Gallards , Jeanre Lt , Gtrol diw, Jara) L9an . Sembprmms Nicse itk A-

Date of Purpose Adviser’s Comments Adviser’s
C 1 g —Signat
onsultation ignature
] Woshould be like o vidmly o sapdite | J
April 80, 2026 Map ol ask hast, “prapir. ssaviinales
q ok wmap \nvred  coordinaks, ro Lgemh
Moy Y4
rewls) \Neoree withng of sGamkfic name, the Aoy,
oy G, 2out P, the, presoatubon oF SRS RAL Mol mmgom revioion
e S| bohact oben raphvased ; thom o v Uiple
Moy g, vk V“P‘*wms\"w on A%vsv"nnwm:;j,u:v;m . \ ¥/
Py TSI on \neoww'( yoble plocirent, wrong font. Sive and Py
Moy 10, 2otk consult of fonb e

L

*There must be at least 5 consultations before the proposal defense and at least 5 consultations before
Jfinal defense.
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Misamis University
H. T. Feliciano St., Ozamiz City, 7200 Philippines
MISAMIS UNIVERSITY RESEARCH ETHICS COMMITTEE

Phone: +638K 521 0167 | Fax; +010K 521 2917
Email: muresearchethies@@mu.edu.ph

MU-RED-001/03 Mareh 2022
May 7, 2026 2026

MS. DAISY JOY D, BECOY

MS. ROANNE JANE P. BUGAS

MS. KC M. BULAWAN

MS. KRIZZA MAE A. CAMPECINO
MS, JEANNIE ROSE C. GALLARDO
MS. JANYL LEAN M. GERALDIZO
MS. NICOLE FAITH A. SEMBRANO
Principal Investigators

MUREC-UNDERGRAD Code 2026-005

EVALUATION OF THE IN-VITRO ANTIHELMENTHIC ACTIVITY AND
CYTOTOXICITY OF (Cassia javanica L.) BARK ETHANOLIC EXTRACTS IN
0ZAMIZ CUTY, PHILIPPINES

Dear Investigators:

Afier careful review of your reseurch protocol, the MU Research Ethics Committee (MUREC) has
determined that the study poses minimal risk to the research participants, The Commitiee is
therefore pleased to grant ethical approval, subject to compliance with the recommendations
outlined below. You may proceed with data collection once these recommendations have been

appropriately addressed.

The following are the recommendations based on the Committee's review:

In general
« All scientific names in the manuscript MUST be in italics.

Ethical Considerations

«  The ethical consideration section is insufficient and requires substantial revision to address
the involvement of minors and other vulnerable participants appropriately.

*  The study title indicates an in virro anthelminthic and cytotoxicity evaluation; however, the
ethical consideration section mentions malnourished children as respondents. Clarify the
specific role of the children in the study and explain why their participation is necessary.

*  Ifthe study is purely laboratory-based (in vitro), justify the inclusion of human participants.
Clearly indicate whether biological samples, clinical records, or direct participant
interaction will be involved,

«  Malnourished children are considered a vulnerable population. Include additional

safeguards to protect participants from coercion, exploitation, discomfort, or psychological
distress during the study.
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Misamis University
H. T, Feliciano 8t,, Ozamiz City, 7200 Philippines
MISAMIS UNIVERSITY RESEARCH ETHICS COMMITTEE

Phone: 46388 521 0367 | Fax: +6388 521 2017
Eemail; mureseareheiicagimu.edu,ph

+  Inaddition to parental informed consent, prepare and attach a scparate Assent Form written
in age-appropriate and understandable language, Clearly describe how child assent will be
obtained and documented prior to participation,

+  Explicitly state that participants and their parents/guardians will be informed of the study’s
objectives, procedures, potential risks, potential benefits, and their right to withdraw at any
time without penalty.

+  Describe the measures that will be implemented to ensure confidentiality and privacy of
participant information, including data coding, storage, access limitation, and disposal
procedures,

« If biological specimens such as stoal, will be collected, clearly describe the collection
procedures, biosafety protocols, and proper disposal methods for biological waste
materials,

«  Specify that all sample collection procedures involving children will be performed or
supervised by qualified healtheare professionals to ensure participant safety and ethical
compliance.

« Include a statement indicating that the study will secure approval from the appropriate
Institutional Ethics Review Committee prior to data collection and experimentation,

*  Clarify whether participants will receive compensation, incentives, treatment referral, or
any form of assistance related to the study, and ensure that these do not create undue
influence or coercion.

* Revise the ethical consideration section to ensure consistency between the study title,
methodology, participant involvement, and experimental procedures,

Sincerely yours,

YUNALYN ANTES, PhD
Chair, MURE|
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ALNB RESEARCH e e
anaLytics CONSULTANT P

RESEARCH CONSULTANT San Juan |, Novelets, Cavite 9

CERTIFICATION OF STATISTICAL TREATMENT

Research Title: EVALUATION OF THE IN VITRO ANTHELMENTIC
ACTIVITY AND TOXICITY OF BALAYONG (CASSIA
JAVANICA L.) BARK ETHANOLIC EXTRACTS IN OZAMIZ
CITY, PHILIPPINES

Research Authors: BECOY, DAISY JOY D.
BUGAS, ROANNE JANE P.
BULAWAN, KC M.
CAMPECINO, KRIZZA MAE A,

GALLARDO, JEANNIE ROSE C.
GERALDIZO, JANYL LEAN M.
SEMBRANO, NICOLE FAITH A.

This is to certify that the data presented in the above-mentioned study conducted at
Misamis University H.T. Peliciano St., Ozamiz City 7200 Philippines, were subjected to
appropriate statistical treatment. All responses gathered were processed, analyzed, and
interpreted using established statistical procedures deemed suitable for the nature and
objectives of the research.

The application of statistical methods was conducted with diligence and objectivity,
ensuring the accuracy and reliability of the results presented. The treatment of data adhered to
recognized standards of academic and research integrity.

Issued this 7* day of May, 2026.

v
AL BIANCA B.AGUILAR, LPT
Statistics Practitioner
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CERTIFICATION OF IDENTIFICATION AND AUTHENTICATION
OF BOTANICAL SPECIMENS

I, hereby certify these plant specimens below based on the examined specimen and given
photographs upon request of Daisy Joy D. Becoy, Roanne Jane P. Bugas, KC M. Bulawan, Krizza Mae A,
Campeciiio, Jeannie Rose C. Gallardo, Janyl Lean M. Geraldizo, Nicole Faith A. Sembrano,
undergraduate students of Misamis University for the purpose of research studies as requirement for her

undergraduate program,

Given this 16™ day of May, 2026 at MSU-Iligan Institute of Technology, Andres Bonifacio Ave.,

Tibanga, Iligan City, Philippines.

Specimen No: 1
Kingdom:
Phyllum:
Class:
Order:
Family:
Genus:

Species:
Common Name:

Plantae

Tracheophyta

Magnoliopsida

Fabales

Fabaceae

Cassia L.

Cassia javanica ssp. javanica L.
Antsoan, Apostola, Balayong

References: (1) Global Biodiversity Information Facility (https://www.gbif.org/species/2771287)
(2) Pelser, P.B,, I.LF. Barcelona & D.L. Nickrent (eds.). 2011 onwards. Co's Digital Flora
of the Philippines. www.philippineplants.org

Identifier: For. Justin N, Maceda

Identifier email: justin.maceda@g.msuiit.edu.ph
Identification Method: Specimen were identified on phyllotaxy, leaf morphology, habits,
reproductive organs, and distribution range available of online references.

Certified by:

JUSTIN N. A, RPF
Registered Forester

Mindanao State University- Iligan Institute of Technology
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Turnitin Result

Z'!-.I turnitin Fage 2 of S0 - Integrity Cver view Submission D trmooid::28447:143979400

19% Overall Similarity

The combined total of all matches, induding overlapping sources, for each database.

Filtered from the Report

v Bibliography
Match Groups Top Sources
@ 117 Not Cited or Quoted 16% % () Internet sources

Matches with neither in-text citation nor quotation marks 7% WE Publications

22 Missing Quotations 3% 16% 2 Submitted works (Student Papers)
Matches that are still very similar to source material
= 1 Missing Citation (%
Matches that have quotation marks, but no in-text ctation
# 0 Gted and Quoted 0%
Matches with in-text dtation present, but no quotation marks

Integrity Flags
0Integrity Flags for Review
Y Fag Our systers look desply ot 4 do for any i that
No suspidious texst manipulations found. would s#t it Apartfrom & normal imsion. I i ange, we flag
it for you to neview.

A Aag s nat necessarily an indicator of a problem. However, we'd recommend you
Totus yous Attention there for further revies.
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Grammarly Report

General metrics

57,377 7,980 644
characlers words sentences
Writing Issues

v No Issues found

Plagiarism

This text hasn't been checked for plagiarism

Unique Words

Measures vocabulary diversity by calculating the
percentage of wards used only once in your

document

Rare Words

Measures depth of vocabutary by idantifying words
that are not among the 5,000 mest commaon English

wards.

Word Length

Measures average word length

Sentence Length

Measures average sentence langth

31mins5sec 1hr1min

reading speaking
time time
21%

unique words

4L44%

rare words

5.5

characters par word

12.4

words per sentence
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Misamis University

Ozamiz City

COLLEGE OF MEDICAL TECHNOLOGY

CERTIFIED: 150 21001: 2018 e System by DNV
—— ol r

(RACUCOA).

ETHICS INFORMED ASSENT FORM

(Informed Assent Form for minors or children below 18 years old)

Informed Consent Form fordoNn weler L. Oomer

Nmpe qf the Rescarcher(s);_ Buicy, Begal, Ol axon, 66 Arde , sordivs, Comb ranc
Institution: Moy Wivesidy
— MY Wiy

INTRODUCTION:

We are 3rd Year Medical Technology students from Misamis University currentl)" condu.ct_iﬂg &
research study entitled “Evaluation of the In Vitro Anthelmintic Activity and Cytotoxicity of

Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines.”

We are inviting You to participate in this study involving stool sample collection for‘ rgsearch
purposes. Your participation is completely voluntary. Before deciding whether to participate or
not, you may take enough time to think carefully and discuss it with your parents, guardian, family,
or friends.

If there are words, procedures, or concepts that you do not understand, the researchers will gladly
explain them clearly. You are free to ask questions at any time before, during, or after the study.
Choosing not to participate will not result in any penalty or loss of benefits to which you are
entitled.

You are invited to participate in a research study conducted by gggbb,z‘zﬂw? , N
brg. Pesbos, son woqre, #muey, because you fit the inclusion criteria for informants of our study.
Your participation is completely voluntary. Please read the information below and ask questions
about anything you do not understand before deciding whether to participate. You may discuss
your participation with your parents, guardian, family, or friends before making your decision.

If you decide to participate, you will be asked to sign this form. You will be given a copy of this
form.

PURPOSE OF THE STUDY:
The purpose of this study is to collect and examine stool samples o help researchers identify the
presence of microorganisms, parasites, or other factors related to health and disease. The study

aims to improve understanding of gastrointestinal health and contribute to future medical research
and public health programs.

STUDY PROCEDURES:
If you agree to participate, you will be asked to provide a stool sample using a sterile container
provided by the researchers. Instructions for proper collection will be explained before the

procedure. The sample may be collected at home or at an approved collection area and returned to
the researchers afierward.

You may alsq be asked to answer a short health-related questionnaire. You may skip any question
you do not wish to answer and may stop participating at any time without penalty.

All information and samples collected will be kept confidential and used only for research
purposes.
DURATION

Partiqipatiqn in this .study will take approximately 10-20 minutes, including instructions,
questionnaire completion (if applicable), and stool sample collection.
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Misamis University

Ozamiz City

COLLEGE OF MEDICAL TECHNOLOGY

e acREny D! 150 21001: 2018 apement System bYONV /)

L po

«¥on mEEI;‘T:AP RISKS AND DISCOMFORTS ,

* There Y Teel slight discomfort or embarrassment during stool collecglon.
ar€ 1o expected physical risks since the procedure is non-invasive.

*Youma nvasi I
Y choose not to answ i ithdraw at any time if you fee
uncomfortab) e. er any question or wi y

IV. POTENTIAL BENEFITS

* There may be no direct benefit to you.

. Hoxygver, your participation may help in discovering potential plant-
Parasitic infections and contribute to scientific knowledge.

based treatments for

V. CONFIDENTIALITY :

* All information and samples collected will be kept strictly confidential.
* Your identity will not be disclosed in any report or publication.

~ Data will be coded and used only for research purposes.

VL VOLUNTARY PARTICIPATION AND WITHDRAWAL

* Your participation is entirely voluntary.

« You may refuse to participate or withdraw at any time without penalty or loss of benefits.
VIL. CONTACT INFORMATION

If you have any guestions or concerns regarding the study, you may contact:

Researchers: 80 ¢y, Bugol B viovwon, (otpuio CoMande 627 N as0, Sobhrrad
Institution: _ MomY vrlnudi by

Contact Number: 6 92¢1/77 0¢/ ¢ s

VIIL RIGHTS OF THE PARTICIPANT

« You have the right to ask questions at any time.

« You have the right to refuse or discontinue participation.

« You have the right to be informed about the study procedures.

IX. CONSENT
1 have read and understood the information provided above. I voluntarily agree to participate in

this study.
Participant’s Name: J000) peer |- GoneZ

Signature: M Date: Mgl WM, WU

FOR ILLITERATE PARTICIPANTS (if applicable)
1 confirm that the information in this consent form has been accurately explained to the participant,
and they have freely agreed to participate.

Witness Name:

Signature: Date:

RESI_EARCHER’S CERTIFICATION
I certify that I have explained the nature and purpose of the study to the participant and answered
all questions.

Name of the Researcher: {0 M- Pul opdr

Signature:% Date: _ ! 4, ww
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e
Misamis University
Ozamiz City
COLLEGE OF MEDICAL TECHNOLOGY
e S £ i

STO
% Ol{1 SAM.PLE COLLECTION INSTRUCTIONS
2. Ase the syerlle container provided,

- AAvoid mixing stool With urine or water.

3 )
- Qollect a small portion of stoo] (about the size of a thumb).
- Securely close the contaner.

5. Label _the sample properly.
6. Submit the sample immediately as instructed.

Daisy ﬂzz D. Becoy
R

searcher

Thank you for your participation.

Resg¢archer

College of Medical Technology
Misamis University

EVANGELINE M. SENEDO, RMT, MATMRS
Dean, College of Medical Technology
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Misamis University

Ozamiz City

COLLEGE OF MEDICAL TECHNOLOGY
cERTIRD: 150 710m - 2078 e

e ACCREDITED:

ETHICS INFORMED ASSENT FORM .
(Informed Assent Form for minors or children below 18 years old)

Informed Consent Form for- - &oN adricn v . Gomet
Name of the Reﬂe&mhcr(gb;%,-:. Bovwe, carpesile, brtad, GO A, fom b - v
Institution:_Mis'c it

INTRODUCTION:

We are 3rd Year Medical Technology students from Misamis Umiversity currently ¢© o
research study entitled “Evaluation of the In Vitro Anthelmintic Activity and (ytototic
Cassia javanica Bark Ethanolic Extracts in Ozamiz Ci ity, Philippines.”

onducting a
ity of

We are inviting you 10 participate in this study imvolving stool sample coflection for resear ":
purposes. Your participation is completely voluntary Before deciding whether to participate It
noL, you may take enough time 1o think carefully and discuss it with your parents, guar Jian, Gy,
or friends

If there are words, procedures, or concepts that you do st understand. the researchers will gladly
explain them clearly You are free to ask questions at amy time before, during, of after the study
Choosing not to participate will not result m amy pemalty or loss of benel.s: to which §ou are
entitled

You are invited 1o participate in a rescarch study comdacted by Sppge S et e |
by Do my. iab Ko g, # w5 bocause you fit the mchason crteria for informants of our study

Your participation 1s completely voluntany Messe & e sformation below and ask questions
about anything you do not understand before docsdeng whether to paetiopate Y ou may discuss
your participation with your paronts, pusrdusn faeely or fraomds before making your decision

If you decide 1o participate, you will be ashed 10 sigm B foem Y ou will be given a copy of this
form

PURPOSE OF THE STUDY:

The purpose of this study 13 10 colleot and casmune swool sasmples 1 belp rescarchers denuly the
presence of microorganisms, parasites, o other facton rolated 0 bealth and discase The study
aims 10 improve understanding of gastrommostingl hoalth sad contnbute W future medical research
and public health programs

STUDY PROCEDURES:

If you agree 10 parucipate, you will be ashod 10 provads 3 sool sampic using 2 stenle container
provided by the rescarchers Instructions for proper collccnon will be cxplaned before the
procedure. The sample may be colloctod at hame of & a8 spproved collccnon arca and returmed ©
the researchers afterward

You may also be asked 1o answer a short hoalth-relatod questonnasse Y ou may skip any question
you do not wish 1o answer and may Stop partopating at asy tme without penalty

All informaton and samples colloctod will be kopt confidennial and used only for research
PUIPOSCS

DURATION
Parmoguion m ths study will ke approximately 10220 memates R L T —

gueshonnare completon (f appheable ). and stool sample collection
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Ozamiz City

COLLEGE OF MEDICAL TECHNOLOGY

\m:ﬂ:‘fz 150 21001: 2018 gar m;‘:mf.".wmmmu
I
oy POTENTIAL RISKS AND DISCOMFORTS

: o: may feel slight discomfort or embarrassment during stool cpllectjon.
T€ are no expected physical risks since the procedure is non-invasive.

. e
You may choose not to answer any question or withdraw at any time if you feel
uncomfortable.

l\%hPOTENTlAL BENEFITS

* 1here may be no direct benefit to you.

. Ho"f’e.""t" your participation may help in discovering potential plant-based treatments for
parasitic infections and contribute to scientific knowledge.

V. CONFIDENTIALITY .

* All information and samples collected will be kept strictly confidential.
* Your identity will not be disclosed in any report or publication.

* Data will be coded and used only for research purposes.

VL. VOLUNTARY PARTICIPATION AND WITHDRAWAL
* Your participation is entirely voluntary. ) i
+ You may refuse to participate or withdraw at any time without penalty or loss of benefits.

VII. CONTACT INFORMATION

If you have any questions or concerns regarding the study, you may contact:
Researchers: v Coio il hadarile, bexald'ts  [inib o) 0
Institution: _ Miany (hivgrity

Contact Number: 8224 Fgoq.y

VIIL RIGHTS OF THE PARTICIPANT

« You have the right to ask questions at any time

« You have the right to refuse or discontinue participation

« You have the right to be informed about the study procedures

IX. CONSENT
I have read and understood the information provided above. | voluntarily agree to participate in
this study.

Participant’s Name: G (&N adrichLGomeT

Signature: /W/ Date: JAQ'”"\ B, v

\

FOR ILLITERATE PARTICIPANTS (if applicable)
1 confirm that the information in this consent form has been accurately explained to the participant,
and they have freely agreed to participate.

Witness Name:

Signature: Date:

RESEARCHER’S CERTIFICATION

I certify that I have explained the nature and purpose of the study to the participant and answered
all questions.

Name of the Researcher: . XC_ /1 A/,

Signature: \é;_; Date: April 24 R02¢
/
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Misamis University

Ozamiz City

COLLEGE OF MEDICAL TECHNOLOGY
g \\%mm"_._'m. 150 21001: 2018 Educational Organizations onsgementSystembVOWV
TOOL § d Lintversiies Commisslan.on
AMP
1. Use the sterj) LE COLLECTION INSTRUCTIONS
Tlle container provided.

3. Colle g stool with uri
cta ! ne or water.
4. Secure] small portion of stool (about the size of a thumb).
5. Label Y close the container.
el the sample properly.

6. Submi
mit the sample immediately as instructed.

. AVOid mixin

Thank you for your participation.

D_ai@_m

Researcher

Jeannie Rose C.
Researcher

EVANGELINE M. SENEDQO, RMT. MATMRS
Dean, College of Medical Technology
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Misamis University

Oramir City

COLLEGE OF MEDICAL TECHNOLOGY

CERTHIRD: 180 31001, 1018 fystom by ONV B

ETHICS INFORMED ASSENT FORM

(Informed Assent Form for minors or children below 18 years old)

Informed Consent Form for:

Name of the I(cneuuhcr(n)bow 5, m uffo, Galoed®, Gugeorw, fembrone
Institution: — Migam) ¢ Un'uunw —

INTRODUCTION:

We are 3rd Year Medical Technology students from Misamis University currently conducting a
resoarch study entitied *Evaluntion of the In Vitro Antheimintic Activity and Cytotoxicity ot
Cassla Javanica Bark Ethanolic Extracts in Ozamiz City, Philippines.”

We are inviting you to participate in this study involving stool sample collection for research
purposes. Your pnrllupulmn i8 wmplctcly volunwrv Before du,ldlng whether to parlu.lpmc or
oy, yuu lllﬂy lﬂh\- Llllll‘gll Illllb w Illlllk wu.umy -uu Ulb\-u\\ "n WI(II yuu ’mcm.s gumulan lﬂ“lllyv
or friends,

I there are words, procedures, or concepts that you do not understand, the rescarchers will gladly
explain them clearly. You are free to u«k questions at any time before, during, or after the study

or locg of benefitc to which

you are

ate will not recult in any o

Choosine not o narticin:
g panicipaie W

umllut

You are invited to participate in a research study conducted by ('-allarp(l Geralolye, Sembvano , at
b'(” \m,gbm’ San Roqw Ozam} ofyhccuust you fit the inclusion critenia for informants of our study.

Your participation is completely voluntary. Please read the information below and ask questions
about anything you do not understand before deciding whether to participate. You may discuss
your participation with your parents, guardian, family, or friends before making your decision.

If you decide to participate, you will be asked to sign this form. You will be given a copy of this
form,

PURPOSE OF THE STUDY:
The purpose of this study is to collect and examine stool samples to help researchers identify the

presence of microorganisms, parasites, or other factors related to health and disease. The study
aims to improve understanding of gastrointestinal health and contribute to future medical research

and public health programs.

STUDY PROCEDURES:

If you agree to participate, you will be asked to provide a stool sample using a sterile container
provided by the researchers. Instructions for proper collection will be explained before the
procedure. The sampic may de coliecied at ome or at an approved coiiection ared and rewmed o
the researchers afterward.

You may also be asked to answer a short health-related questionnaire. You may skip any question
you do not wish to answer and may stop participating at any time without penalty.

All information and samples collected will be kept confidential and used only for research
purposes.

DURATION

Pgrﬁripﬂinn in thic elndy will take up.nmvimmalv 1020 minntee  includine  inctrictinne
< s S ’

questionnaire completion (if applicable), and stool sample collection.

Bugas, Bulauan, Canycu’?\'b.
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P stem by DNV
CERTIFIED: IS0 21001: 2018 Educational Organizations Manage /e W

———— _ AccREDMER:

!]l. POTENTIAL RISKS AND DISCOMFORTS ; llection

You may feel slight discomfort or embarrassment during stool colle 6,
* There are no expected physical risks since the procedure 15 "°n'".waSlif ou feel
* You may choose not to answer any question or withdraw at any time 1LY
uncomfortable.
IV. POTENTIAL BENEFITS
S e sy b g die ot beae it 6 YO0 tential plant-based treatments for

* However, your participation may help in discovering po
parasitic infections and coniibuic v scicniiiic ROowicuge.

V. CONFIDENTIALITY

» All information and samples collected will be kept s

* Your identity will not be disclosed in any report or pu
e

o MNntn vem ~ andrd nnd ssnnd Annles Ene snsanests SSo8
Data will be coded and used only for roscarch purposcs.

trictly confidential.
blication.

VI. VOLUNTARY PARTICIPATION AND WITHDRAWAL

* Your participation is entirely voluntary.
« You may refuse to participate or withdraw at any time without penalty or loss of benefits.

VII. CONTACT INFORMATION

If you have any questions or concerns regarding the study,
Researchers: oy Buaas puldwm , campecii 9 galard (5
Institution: _ Ahsamls  UNT vty

Contact Number: 0927/$30%S

you may contact:
ra\dizo, Sembront®

VIIL. RIGHTS OF THE PARTICIPANT

« You have the right to ask questions at any time.

« You have the right to refuse or discontinue participation.

« You have the right to be informed about the study procedures.

IX. CONSENT

I have read and understood the information provided above. I voluntarily agree to participate in
this study.

Farticipant’s Name: ;& Kome W. y&.%g

Signature: % Date: ﬁr’n [ 'Hj Wl

FOR ILLITERATE PARTICIPANTS (if applicable)

T confirm that the information in thic concent farm hac heen accuratelv avnlained ta the narticinant
et S A R ATy s =nec e e pamiaipant,

and they have freely agreed to participate.

Witness Name:

Signature: Date:

RESEARCHER’S CERTIFICATION

T certifv that T hauve avnlained th, £ rtic e
= cornily that D have evnlained the natire and nur Ay articinar Al
v vnlaine e nature and purnoce o the cti v to the a2 1-3?')?11_' and ancwarad

all questions. T

Name of the Res: . FC M puladan

Signature: Date: Ay{‘” 24,200
AEEEES e T
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uNive,
Misamis University 1
Ozamiz City
COLLEGE OF MEDICAL TECHNOLOGY
\nnmm?ﬂf‘ 0: 150 21001 2018 rambyOW
ofC on

ST
1. Ss(e)k] CSA:M'I;LE COLLECTION INSTRUCTIONS
s S erl e container provided.
&r MIXIng stool with urine or water.
. N ect a small portion of stool (about the size of a thumb).
- Securely close the container.
- Label the sample properly.

. Submit the sample immediately as instructed.

[V SV o

=2

Thank you for your participation.

Daisy JOV D. Becoy
Researcher

M. Bulawan
Researcher

Cuiicge ui vidlival Teuimuivgy
Misamis University

EVANGELINE M. SELSEDO, RMT, MATMRS
Dean, College of Medical Technology




APPENDIX C Cont’d

Misamis University

Cromir Oty

COLLEGE OF MEDICAL TECHNOLOGY
CERTIGED: S50 T100L: 2008 Elucational Onpaizations Mianagement Systeas by DNV

ETHICS INFORMED ASSENT FORM

(Informed Assent Form for nunors or children below 18 years old)

Informed Consent Form for: Alen_ Saha L. GOMSs -
Name of the Researcher(s) fecy g, Bk =, camecics, Gllre, Ge i,
Institution: . Misawis \"";L*"(*i;

Jom beaad

INTRODUCTION: i
We are 3nd Year Medical Technology students from Misamis University currently conducting 2
research study entitled “Evaluation of the ln Vitro Anthelmintic Activity and Cytotoxicity of
Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines.”

We are inviting vou to participate in this study involving stool sample collection for research
purposes. Your participation is completely voluntary. Before deciding whether to participate or
nol. you may take enough time to think carefuliy and discuss it with your parents, guardian, fanuly,
or friends.

If there are words, procedures, or concepts that you do not understand. the researchers will gladly
explain them clearly. You are free to ask questions at any time before, during, or after the study.
Cheosing not to participate will not result in any penalty or loss of benetits to which you are
entitled.
RS, Rvlauan, Canpeeta®
You are invited to participate in a research study conducted by Quao, el ding, Comd nm®. at
Day. Batny, Gn Bgo M2 ¢ty because you fit the inclusion criteria for informants of our study

Your participation is completely voluntary. Please read the information below and ask questions
about anything vou do not understand before deciding whether to participate. You may discuss
your participation with your parents, guardian, family, or friends before making vour decision.

If you decide to participate, you will be asked to sign this form. You will be given a copy of this
form.

PURPOSE OF THE STUDY:

The purpose of this study is to collect and examine stool samples to help researchers idenuty the
presence of microorganisms, parasites, or other factors related to health and disease. The study
aims to improve understanding of gastrointestinal health and contribute to future medical research
and public health programs.

STUDY PROCEDURES:

If you agree to participate, you will be asked to provide a stool sample using a sterile container
provided by the researchers. Instructions for proper collection will be explained before the
procedure. The sample may be coliected at home or at an approved collection area and returned 0
the researchers afterward.

You may also be asked to answer a short health-related questionnaire. You may skip any question
you do not wish to answer and may stop participating at any time without penalty.

All information and samples collected will be kept confidential and used only for research
purposes.

DURATION

Participation in this study will take approximately 10-20 minutes, including instructions,

questionnaire completion (if applicable), and stool sample collection.
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wmmnmzmun o System by DNV
A ol Colleaas "1

IIL po .
* POTENTIA AND DISCOMFORTS

-
OU may feg] ¢
S y "
| mfort or embarrassment dur ing stool collection.

* There ar,

€ No expected physi ; ; ; ; :
ysical risks since the cedure i 1 sive.

* You may chooge since the procedure is non-invasive

. Not to answe; st i ime i &
unCOmlonablc, rany question or withdraw at any time if you feel

L RISKs
1ght disco

IV, POTENTL\L BENE
* There may
. Howevcr.
parasitic in

. FITS
be no dlfcc! benefit to you.
Your participation ma

A y help in discovering potential plant-based treatments for
Tections and congy ibut

¢ 1o scientific knowledge.

V. (‘(_)NFIDENTIAI,ITY

* All mfon’nalion and samples collected will be kept strictly confidential.
* Your ident;

‘enuty will not be disclosed in any report or publication.
* Data will be coded and used only for research purposes.

VL VOLUNTARY PARTICIPATION AND WITHDRAWAL
* Your participation is entirely voluntary.

* You may refuse to participate or withdraw at any time without penalty or loss of benefits.

VIL. CONTACT INFORMATION
If you have any questions or concerns regarding the study, you may contact:

Researchers: Bulawan (Y, Colards , Geyrrlctine, (aumbiay
Institution: MO | Yy vercigy
Contact Number: 23159 0465

VIIL RIGHTS OF THE PARTICIPANT

* You have the right to ask questions at any time.

* You have the right to refuse or discontinue participation,

* You have the right to be informed about the study procedures,

IX. CONSENT

I'have read and understood the information provided above. I voluntarily agree to participate in
this study.

Participant’s Name: Alich Sandro L. GomEz

Signature: Mﬁ_,__h_,¢

Date: Al U, v

FOR ILLITERATE PARTICIPANTS (if applicable)

I confirm that the information in this consent form has been accurately explained to the participant
and they have freely agreed to participate.

»

Witness Name:

Date:

Signature: N

RESEARCHER’S CERTIFICATION

I certify that I have explained the nature and purpose of the study to the participant and answered
all questions.

Name of the Researcher: ke M- Bulawan

Signature: J Date: A{)n‘l W ,2020
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Systerh by DNV
of Collewes and on

UCOA)

2. Avoig Mixing stoo] With urine or water
- Collect g Small po !

- Ttion of stoo] i
" becure]y o050 e Stool (about the size of 2 thumb).

Container,
6. bel }he sample properly.
- Submit the sample immediately as instructed.
Thank you for your participation.
. Bulawan

Researcher

Research Ady
College ofMpti
Misamis Univ

] a7

EVANGELINE M. SENEDO, RMT, MATMRS
Dean, College of Medical Technology
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ETHICS INFORMED ASSENT FORM

(Informed Assent Form for minors or children below 18 years old)

Informed Consent Form for: (\4(’ lahie dJa he C. Jaulas Corcl
Name of the Researcher(s): MMMW iy i
Institution: Misamis UN'WL"@,’,

INTRODUCTION: ,
We are 3rd Year Medical Technology students from Misamis University currently condu_ct_mg a
research study entitled “Evaluation of the In Vitro Anthelmintic Activity and Cytotoxicity of

Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines.”

We are inviting you to participate in this study involving stool sample collection for rgsearch
purposes. Your participation is completely voluntary. Before deciding whether to pa.l‘IICIE)ate"Ol'
104, you 1y iake cnougit e o diik careiuiiy aud fan, iy,
or friends.

discuss it wiill your parcits, guatd

you do not understand, the researchers will gladly

at any time before, during, or after the study.
vhinh

an AF lhanafite o
53 Cd o SO

If there are words, procedures, or concepts that
explain them clearly. You are free to ask questions

nnnnnnnnn 4 4n smnvtinimntn sxnll ead sacalé m aeaee annalés Ae 1A
WO paracs PO Wi DROU TCOUL ik Giny prsmanyy ve o

uuuuuuu you Giv

entitled. "
¢, Bulavan, Cam «u?,
PR i

Beeo, o

You are invited to participate in a research study conducted by Gall arcs v, at
inclusion criteria for informants of our study.

gy Debuy, Jun POzT;w Ozeone 9_1‘; Jbecause you fit the i
on is completely voluntary. Please read the information below and ask questions
ou do not understand before deciding whether to participate. You may discuss
s, guardian, family, or friends before making your decision.

11 be asked to sign this form. You will be given a copy of this

Your participati
about anything y
your participation with your parent
If you decide to participate, you wi
form.

PURPOSE OF THE STUDY:
The purpose of this study is to collect and examine stool samples to help researchers identify the

presence of microorganisms, parasites, or other factors related to health and disease. The study
aims to improve understanding of gastrointestinal health and contribute to future medical research

and public health programs.

STUDY PROCEDURES:
If you agree to participate, you will be asked to provide a stool sample using a sterile container

provided by the researchers. Instructions for proper collection will be explained before the
procedure. The sampie may e coiiected at home or at an approved coiiection area and returned o
the researchers afterward.

You may alsq be asked to answer a short health-related questionnaire. You may skip any question
you do not wish to answer and may stop participating at any time without penalty.

All information and samples collected will be kept confidential and used only for research
purposes.

DURATION

Particination in thic ctdy will take approv_imgte!\r 1020 minutee  incliding inctructions
v 1020 minutee including inctructions,

questionnaire completion (if applicable), and stool sample collection.
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€ Mo ex ort or embarrassment during stool collection.
* c | 1 . .
u: o May ¢ mszemt):d Physical risks since the procedure is non-invasive.
Comtortab)e. to answer any question or withdraw at any time if you feel

V. POTENT

* There may blAL BENEFITS
. H°“_’ever, y € 10 direct benefit to you.

0 SCitaL o . .
parasitc infnm participation may help in discovering potential plant-based treatments for

“HOMS and conuibue w scientiiic Rnowiedge.
V. CONFIDENTIALITY
* All information

. and samples collected will be kept strictly confidgntial.
*Y : . ; pt strictly coi
A h?}“ identity will not be disclosed in any report or publication.

]
Wit 5o 23323 and unnd anl: fac cnnaneak wimnonon

G aid uscd Saly o7 roscarch pusposcs.

YI. VOLUNTARY PARTICIPATION AND WITHDRAWAL
Your participation is entirely voluntary.

* You may refuse to participate or withdraw at any time without penalty or loss of benefits.
VIL. CONTACT INFORMATION

If you have any questions or concerns regarding the study, you may contact:
Researchers: By, buops | pulowan Campediit, collards | Goraldipo, (ombrond
Institution: __ ({qmic Onjuersiby

Contact Number: 0977159045 7

VIIL RIGHTS OF THE PARTICIPANT

« You have the right to ask questions at any time.

« You have the right to refuse or discontinue participation.

« You have the right to be informed about the study procedures.

IX. CONSENT

I have read and understood the information provided above. I voluntarily agree to participate in
this study.

Parucipant’s Name: M Rl Y)\‘P d ahe (. Jales

Date: Zg?r‘\\\ QA .7‘Dﬂ

Signature: 4 Mm’le/ C Oy

FOR ILLITERATE PARTICIPANTS (if applicable)
T confirm that the infarmation in thic concent farm hae heen acourately evnlained to the participant,

and they have freely agreed to participate.

Witness Name:

Signature:

Date:

RESEARCHER'’S CERTIFICATION

T certifu that T have avnlained the nature and my
1 cortify that T have evnlained the nature and »
all questions.

wrnnes af tha ctudu ta tha narticinant and ancwered
urnoce of the stucy to the participant anc angwe=<

Name of the Researcher: ko M pulawan

Signature:

Date: kpril M, Y
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Wwith urine or water.

ion of stool (about the size of a thumb),
€ the container.

sample properly.
€ sample Immediately as instructed.

3. Collect a small port
4 Securely cjog,
5. Label the
6. Submit th

Thank you for your participation.

Daisy Joy D. Beco
Researcher

Krizza Mae A. Campeciiio
Researcher

KARL MAXE
Research Advige

Cuiicge vi Ivi
Misamis University

/
%M/ Z(M /)
EVANGELINE M. SENEDO, RMT MATMRS

Dean, College of Medical Technology

Lo Y
1CUIIVIVEY

Kc M. Bulawan
Researcher

. Geraldizo
Rgsearcher
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ETHICS INFORMED ASSENT FORM

(Informed Assent Form for minors or children below 18 year

Informed Consent Form for: JOHN LlOVO/ &, H ‘/L(,(/O\y
Name of the Researcher(s): @y, 39 »y, #2 Aovein, Convp e URD Qanditi 0,6 ah 51

s old)

WIM

Institution:_ Y eagnmt  (psvu !|

INTRODUCTION: )
We are 3rd Year Medical Technology students from Misamis University currently conduct‘mg a
research study entitled *Evaluation of the In Vitro Anthelmintic Activity and Cytotoxicity of
Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines.”

We are inviting you to participate in this study involving stool sample collection for‘ rgsearch
purposes. Your participation is completely voluntary. Before deciding whether to participate or
not, you may take enough time to think carefuily and discuss it with your parents, guardian, family,
or friends.

If there are words, procedures, or concepts that you do not understand, the researchers will gladly
explain them clearly. You are free to ask questions at any time before, during, or after the study.
Choosing not to participate will not result in any penalty or loss of benefits to which you are
entitled.

You are invited to participate in a research study conducted by 2 N»BW’WD‘“'W"‘_D, at
Brg. Boyhad | $an 120 e by amiy because you fit the inclusion criteria éor |R?om1ants o? our study.
g
Your participation is completely voluntary. Please read the information below and ask questions
about anything you do not understand before deciding whether to participate. You may discuss
your participation with your parents, guardian, family, or friends before making your decision.

If you decide to participate, you will be asked to sign this form. You will be given a copy of this
form.

PURPOSE OF THE STUDY:

The purpose of this study is to collect and examine stool samples o help researchers identify the
presence of microorganisms, parasites, or other factors related to health and disease. The study
aims to improve understanding of gastrointestinal health and contribute to future medical research

and public health programs.

STUDY PROCEDURES:

If you agree to participate, you will be asked to provide a stool sample using a sterile container
provided by the researchers. Instructions for proper collection will be explained before the
procedure. The sample may be collected at home or at an approved collection area and returned to

the researchers afterward.

You may also be asked to answer a short health-related questionnaire. You may skip any question
you do not wish to answer and may stop participating at any time without penalty.

All information and samples collected will be kept confidential and used only for research
purposes.

DURATION
Participation in this study will take approximately 10-20 minutes, including instructions,
questionnaire completion (if applicable), and stool sample collection.
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* You may fe) Sl'i‘gl':';"\s AND DISCOMFORTS
* There are expect d‘~‘°0m_f011 Or embarrassment during stool collection.
* You may e noft Physical risks since the procedure is non-invasive.
uncomy T:lable_ S O answer any question or withdraw at any time if you feel
E\‘T.hPOTENnAL BENEFITS
) Hoﬁre may be no direct benefi 1o you.

= e\er YOUT participation may help in discovering potential plant-based treatments for
PArasitic infectiony and contribute

0 scientific knowledge.

V. (‘QNFIDENTIALITY
: /\\}1 lnfom1§non and samples collected will be kept strictly confidential.
' ?}.{r |d$nmy Wwill not be disclosed in any report or publication.

Data will be coded and used only for research purposes.

VL VOLUNTARY
* Your participation
* You may refuse to

be
UL G

PARTICIPATION AND WITHDRAWAL
is entirely voluntary,

participate or withdraw at any time without penalty or loss of benefits.

VIL CONTACT INFORMATION

If you have any questions or concerns regarding the study,
Researchers: 2o LB 1A Oy,

Institution: _ mvaniy v Hy
Contact Number: 0424/54 O s

You may contact:
) Pk D

im0

VIIL RIGHTS OF THE PARTICIPANT

* You have the right to ask questions at any time.

* You have the right to refuse or discontinue participation.

* You have the right to be informed about the study procedures.

IX. CONSENT

I have read and understood the information provided above. I voluntarily agree to participate in
this study.

Participant’s Name: JOhn L)O/O{ O 'H’LU/(/O\«y
Signature: :

FOR ILLITERATE PARTICIPANTS (if applicable)
Iconfirm that the information in this consent form has been accurately
and they have freely agreed to participate.

Date: {1 /{ Y

explained to the participant,

Witness Name:

Signature: Y Date:

RESEARCHER’S CERTIFICATION

I certify that I have explained the nature and purpose of the study to the participant and answered
all questions.

Name of the Researcher: K& '  Awt w0
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?TI?OL SAMPLE COLLECTION INSTRUCTIONS
. Use Fhe sterile container provided.
g. évmd mixing stool with urine or water.
3y ‘ollect a small portion of stool (about the size of a thumb).
4. Securely close the container.
S. Label .the sample properly.
6. Submit the sample immediately as instructed.

Thank you for your participation.

Daisy Jo¥ D. Becoy
Researcher

Misamis University

EVMGELWEMEDO RMT, MATMRS

Dean, College of Medical Technology

Researcher
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ETHICS INFORMED ASSENT FORM

(Informed Assent Form for minors or children below 18 years old)

Informed Consent Form for; S ! .
Narpe of the Researcher(s). Bugas  Bulowlan, Campecido_calla i femborane
Institution: %

lNTRODUCTlON:

:2’: e;il‘eh3rd Year Medical Technology students from Misamis University currently conducting a
rc

rch d%' entitled “Evaluation of the In Vitro Anthelmintic Activity and Cytotoxicity of
Cassia javanicq Bark Ethanolic Extracts in Ozamiz City, Philippines.”

We are inviting YOu to participate in this study involving stool sample collection for research
purposes. Your participation is completely voluntary. Before deciding whether to participate or

llotégloudmay take enough time to think carefully and discuss it with your parents, guardian, family,
or friends.

If there are words, procedures, or concepts that you do not understand, the researchers will gladly

explaip them clearly. You are free to ask questions at any time before, during, or after the study.
Choosing net to participate will not result in any penalty or loss of benefits to which you are
entitled.

y B8, Bugas, Bulaue, Campe giffo,
pate in a research study conducted by Ga\laml"Gll‘Ulal."W,JW\b(‘(‘ﬁD > at

V2 G-\Pecause you fit the inclusion criteria for informants of our study.

You are invited to partici
Broy . oy Son Rogue

Your participation is completely voluntary. Please read the information bel
about anything you do not understand before d
your participation with your parents, guardian,
If you decide to participate, you will be asked
form.

ow and ask questions
eciding whether to participate. You may discuss
family, or friends before making your decision,

to sign this form. You will be given a copy of this

PURPOSE OF THE STUDY:

The purpose of this study is to collect and examine stool samples to help researchers identify the
presence of microorganisms, parasites, or other factors related to health and disease. The study

aims to improve understanding of gastrointestinal health and contribute to future medical research
and public health programs.

STUDY PROCEDURES:

You may also be asked to answer a short health-related questionnairg You may skip any question
you do not wish to answer and may stop participating at any time without penalty.

All information and samples collected will be kept confidential and used only for research
purposes.

DURATION . . s .
Participation in this study will take approximately 10-20 minutes, including instructions,
questionnaire completion (if applicable), and stool sample collection.
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IIL. POTENTIAL RISKS AND DISCOMFORTS

* You may feel slight discomfort or embarrassment dur ollect
» There are no expected physical risks since the procedure is non-lryvaS{VC' feel
* You may choose not to answer any question or withdraw at any time i youiee
uncomfortable.

ing stool collection.

IV. POTENTIAL BENEFITS

« There may be no direct benefit to you. A tments for
« However, your participation may help in qiscoveﬂng potential plant-based trea

parasitic infections and contribute to scientific knowledge.

V. CONFIDENTIALITY ' ) p———
« All information and samples collected will be kept strictly confi .
« Your identity will not be disclosed in any report of publication.

+ Data will be coded and used only for research purposes.

VI. VOLUNTARY PARTICIPATION AND WITHDRAWAL

« Your participation is entirely voluntary. ) )
« You may refuse to participate or withdraw at any time without penalty or loss of benefits.

VIL. CONTACT INFORMATION — W—
If you have any questions or concerns regarding the study, youm X
fyouhaveay Quesions O 0, Gl Goluck G, &ere0 %t
Institution: _Miami Uni vy

Contact Number: 0421154046

VIIL RIGHTS OF THE PARTICIPANT

« You have the right to ask questions at any time.

« You have the right to refuse or discontinue participation.

« You have the right to be informed about the study procedures.

IX. CONSENT
I have read and understood the information provided above. I voluntarily agree t0 participate in

this study.

Participant’s Name:%&gi ¢ G:' H \ \U‘)\Q\)@" 3 F\

Date: A'P"” 24 ,202U

Signature:

FOR ILLITERATE PARTICIPANTS (if applicable)
I confirm that the information in this consent form has been accurately explained to the participant
and they have freely agreed to participate. )

Witness Name:

Signature: Date:

RESEARCHER’S CERTIFICATION

I certify that I have explained ici
a1 aveatons xplained the nature and purpose of the study to the participant and answered

Name of the Researcher: kv M- Bvlavian

Si ture: »
RISt Date: Apn 24,2020
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STOOL SAMPLE COLLECTION INSTRUCTIONS

1. Use the sterile container provided.

2. Avoid mixing stool with urine or water.

3. Collect a small portion of stool (about the size of a thumb).
4. Securely close the container.

5. Label the sample properly.

6. Submit the sample immediately as instructed.

e ————————

Tha_rrlnk"ymrl for your participation.

Daisy JoV D. Beco

Researcher

Researcher

Nicole Faith/X. Sembrano
Resgarcher

Research Advis¢
College of Medical Technology
Misamis University

e %
EVANGELINE M. m@ RMT, MATMRS

Dean, College of Medical Technology
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ETHICS INFORMED ASSENT FORM

(Informed Assent Form for minors or children below 18 years old)

Informed Consent Form for: J EW 0 0(/‘

Name of the Researcher(s): m%ammr_wxQ.Lq,_&o:eidi‘g;_@:‘_@&,,pwkvwc
Institution:_ Mivose Mivesyy

INTRODUCTION: 2 T e y
We are 3rd Year Medical Technology students from Misamis University currently conducting a

research study entitled “Evaluation of the In Vitro Anthelmintic Activity and Cytotoxicity of
. . . O e "y
Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines.”

We are inviting you to participate in this study involving stool sa!'nple collection for' r_esearch
purposes. Your participation is completely voluntary. Before deciding whether to participate or
not, you may iake enough time to think carefully and discuss it with your parents, guardian, family,
or friends.

If there are words, procedures, or concepts that you do not understand, the researchers will gladly
explain them clearly. You are free to ask questions at any time before, during, or after.the study.
Choosing not to participatc will not rcsult in any penalty or loss of bencfits to which you are
entitled.

You are invited to participate in a research study conducted by Busy, B-a®) | putcact Cupes o at
Brg. Poybow, soh Roquq osmn~sefpecause you fit the inclusion criteria for informants of our study.
Your participation is completely voluntary. Please read the information below and ask questions
about anything you do not understand before deciding whether to participate. You may discuss
your participation with your parents, guardian, family, or friends before making your decision.

If you decide to participate, you will be asked to sign this form. You will be given a copy of this
form.

PURPOSE OF THE STUDY:

The purpose of this study is to collect and examine stool samples to help researchers identify the
presence of microorganisms, parasites, or other factors related to health and disease. The study
aims to improve understanding of gastrointestinal health and contribute to future medical research
and public health programs.

STUDY PROCEDURES:

If you agree to participate, you will be asked to provide a stool sample using a sterile container
provided by the researchers. Instructions for proper collection will be explained before the
procedure. The sample may be collected at home or at an approved collection area and returned to
the researchers afterward.

You may also be asked to answer a short health-related questionnaire. You may skip any question
you do not wish to answer and may stop participating at any time without penalty.

All information and samples collected will be kept confidential and used only for research
purposes.

DURATION
Participation in this study will take approximately 10-20 minutes, including instructions,
questionnaire completion (if applicable), and stool sample collection.
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"\I( POTENTIAL RISKS AND DISCOMFORTS _
Ou may feel slight discomfort or embarrassment during §tool c'olleclllon.
* There are no expected physical risks since the procedure is non-invasie. s
* You may choose not to answer any question or withdraw at any time if you fee
uncomfortable.

by DNV

200 (PACLICOA).

I\T".hPOTENTlAL BENEFITS

* There may be no direct benefit to you. y

* However, your participation may help in discovering potential planl-bascd treatments for
parasitic infections and contribute {o scientilic knowledge.

V. CONFIDENTIALITY ; :
* All information and samples collected will be kept strictly confidential.

« Your identity will not be disclosed in any report or publication.
» Data will be coded and used only for research purposes.

VI. VOLUNTARY PARTICIPATION AND WITHDRAWAL

* Your participation is entirely voluntary. )
« You may refuse to participate or withdraw at any time without penalty or loss of benefits.

VII. CONTACT INFORMATION
If you have any questions or concerns regarding the study, you may contact:

Researchers: DBusd, bvgn, Buloon, @rpetifd, 6 howh, e cldige, Seombrown
Institution: M Womy vl
Contact Number: o 9211745 ¢

VIIL RIGHTS OF THE PARTICIPANT

« You have the right to ask questions at any time.

« You have the right to refuse or discontinue participation.

« You have the right to be informed about the study procedures.

IX. CONSENT
I have read and understood the information provided above. I voluntarily agree to participate in

this study.

Participant’s Name: W Q OCA
Signature: \lmﬁ’“ Date: 4 / %f// 20‘2@

FOR ILLITERATE PARTICIPANTS (if applicable)
1 confirm that the information in this consent form has been accurately explained to the participant,

and they have freely agreed to participate.

Witness Name:

Date:

Signature:

RESEARCHER’S CERTIFICATION
1 certify that I have explained the nature and purpose of the study to the participant and answered

all questions.

Name of the Researcher; __£& * 2%cton

Signature: 7@- Date: M
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STOOL SAMPLE COLLECTION INSTRUCTIONS

1. Use .the sterile container provided.

2. Avoid mixing stool with urine or water.

3. Collect a small portion of stool (about the size of a thumb).
4. Securely close the container.

5. Label the sample properly.

6. Submit the sample immediately as instructed.

Thank you for your participation.

Daisg EEE D. Becoy

Researcher

Researcher

edical Technology
Misamis Udiversity

EVANGELINE M. SENEDO, RMT, MATMRS
Dean, College of Medical Technology
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ETHICS INFORMED ASSENT FORM

(Informed Assent Form for minors or children below 18 years old)

Informed Consent Form for: Mivil) \)MM’(CL ¢ Air_o@'(i_ gk s »
Name of the Researcher(s): reoy, Degas, Biaukty, %@F59ﬂ4@QMU' 36, Sembpren

Institution:  Mgami( Qv\_:ﬂmm gl -

INTRODUCTION:

We are 3rd Year Medical Technology students from Misamis University currently co
research study entitled “Evaluation of the In Vitro Anthelmintic Activity and Cytot
Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines.”

nducting a
oxicity of

tion for research
to participate or
guardian, family,

We are inviting you to participate in this study involving stool sample collec
purposes. Your participation is completely voluntary. Before deciding whether
not, you may take enough time to think carefully and discuss it with your parents,
or friends.

If there are words, procedures, or concepts that you do not understand, the researchers will gladly
explain them clearly. You are free to ask questions at any time before, during, or after the study.
Choosing not to participate will not result in any penalty or loss of benefits to which you are
entitled. )
By, Huoas, Bulaven, Campcct5°.
You are invited to participate in a research study conducted by_Gollardo, ceraldiz), fembranv , at
&(93. Baway fan Pqt 0rami  because you fit the inclusion criteria for informants of our study.
? Y
Your participation is completely voluntary. Please read the information below and ask questions
about anything you do not understand before deciding whether to participate. You may discuss
your participation with your parents, guardian, family, or friends before making your decision.
If you decide to participate, you will be asked to sign this form. You will be given a copy of this
form.

PURPOSE OF THE STUDY:

The purpose of this study is to collect and examine stool samples 1o help researchers identify the
presence of microorganisms, parasites, or other factors related to health and disease. The study
aims to improve understanding of gastrointestinal health and contribute to future medical research

and public health programs.

STUDY PROCEDURES:

If you agree to participate, you will be asked to provide a stool sample using a sterile container
provided by the researchers. Instructions for proper collection will be explained before the
procedure. The sample may be collected at home or at an approved collection area and returned to

the researchers afterward.

You may also be asked to answer a short health-related questionnaire. You may skip any question
you do not wish to answer and may stop participating at any time without penalty.

All information and samples collected will be kept confidential and used only for research
purposes.

DURATION
Participation in this study will take approximately 10-20 minutes, including instructions,
questionnaire completion (if applicable), and stool sample collection.
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II:‘ POTENT\AI_, RISKS AND DISCOMFORTS _
) Ou may feel slight discomfort or embarrassment during stool collection.
There are no expected physical risks since the procedure is non-invast

ve.
* You may choose not to answer any question or withdraw at any time i
uncomfortable.

f you feel

IV. POTENTIAL BENEFITS

* There may be no direct benefit to you. ’

* However, your participation may help in discovering potential plant-based treatments for
parasitic infections and contribute to scientific knowledge.

V. CONFIDENTIALITY

« All information and samples collected will be kept strictly c.onﬁdential.
* Your identity will not be disclosed in any report or publication.
~ Data will be coded and used only for research purposes.

V1. VOLUNTARY PARTICIPATION AND WITHDRAWAL
« Your participation is entirely voluntary.

« You may refuse to participate or withdraw at any time without penalty or loss of benefits.
VIL. CONTACT INFORMATION

If you have any questions or concerns regarding the study, you may contact:
Researchers:

Blowan, COnpdo, collarlh, & [dlizb, Sumboretnd
Institution: __ Migm¢ Vn§vm$1*h§
Contact Number: 0423159 04§

VIIL RIGHTS OF THE PARTICIPANT

« You have the right to ask questions at any time.

« You have the right to refuse or discontinue participation.

« You have the right to be informed about the study procedures.

IX. CONSENT
1 have read and understood the information provided above. I voluntarily agree to participate in
this study.

Participant’s Name: Miall  Venidect C- Salo

Signature: M.V-§.

Date: &'Il W, 0

FOR ILLITERATE PARTICIPANTS (if applicable)
1 confirm that the information in this consent form has been accurately explained to the participant,
and they have freely agreed to participate.

Witness Name:

Signature:

Date:

RESEARCHER’S CERTIFICATION

1 certify that T have explained the nature and purpose of the study to the participant and answered
all questions.

Name of the R

esearcher: KO M- Bulowan
Signature:  / ‘ Z Date: Apn} 24, 2020
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STOOL . Calleges and on.
A
1. Use the stM-PLE COLLECTION INSTRUCTIONS
2. Avoid .‘?.nle container provided.
3. Collec‘ma‘ Xing stool With urine or water,
4. Securel small portion of stool (about the size of a thumb).
5 Labe‘l‘ct l:, close the container.
; es
6. Submit (e - T\C Properly.

mit the sample immediately as instructed.
_—

Thank you for your participation.

Daisy Jovy D. Beco
Researcher

M. Bulawan
Researcher

Resgearcher

Nicole Faith’A. Sembrano
Rededrcher

O, RMT, MSc. MLS

Research Advig

Coliege of Medical Technology
Misamis Univelsity

EVANGELINE M. SENEDO, RMT, MATMRS
Dean, College of Medical Technology
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ETHICS INFORMED ASSENT FORM

(Informed Assent Form for minors or children below 18 years old)

Informed Consent Form for: C,ym| Joy 1. Gerali ;
Name of the Researcher(s): ¢ b, §ogas Bl awan, coun?wlﬁb, Collargh, cerq\digo, Sembran®

Institution:__ Misami¢  Uniyersity
J

INTRODUCTION: _

We are 3rd Year Medical Technology students from Misamis University currently condu‘ct'mg a
research study entitled “Kvaluation of the In Vitro Anthelmintic Activity and Cytotoxicity of
Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines.”

We are inviting you to participate in this study involving stool sample collection for‘ rgsearch
purposes. Your participation is completely voluntary. Before deciding whether to pi'l.rthlEate' 'or
104, you may take envugil iime o inink careiuily and discuss it wiiil your parenis, guardian, iauuty,
or friends.

If there are words, procedures, or concepts that you do not understand, the researchers will gladly
explain them clearly. You are free to ask questions at any time before, during, or after the study.

nnnnnnnn A martindimnta wnll watb saanld Sm aner ma, e an AF lanafitn 4a wwhink
Choosing nict o participate will not rosult i cnalty or loss of bonefits to which

+ o
not rosult in any penalty or loss of bench
entitled.

yOou 4

ey, B, Pulavan, Campediy,
You are invited to participate in a research study conducted by celigrole, Geralolm, Somb rapat
14 we_((fybecause you fit the inclusion criteria for informants of our study.

Your participation is completely voluntary. Please read the information below and ask questions
about anything you do not understand before deciding whether to participate. You may discuss
your participation with your parents, guardian, family, or friends before making your decision.

If you decide to participate, you will be asked to sign this form. You will be given a copy of this
form.

PURPOSE OF THE STUDY:

The purpose of this study is to collect and examine stool samples to help researchers identify the
presence of microorganisms, parasites, or other factors related to health and disease. The study
aims to improve understanding of gastrointestinal health and contribute to future medical research
and public health programs.

STUDY PROCEDURES:

If you agree to participate, you will be asked to provide a stool sample using a sterile container
provided by the researchers. Instructions for proper collection will be explained before the
procedure. The sampie may be coiiected at home or at an approved coiiection area and returned 1o
the researchers afterward.

You may also be asked to answer a short health-related questionnaire. You may skip any question
you do not wish to answer and may stop participating at any time without penalty.

All information and samples collected will be kept confidential and used only for research
purposes.

DURATION
Participation in thic study will take approvimately 1020 minutee  incliding inctructiong,
questionnaire completion (if applicable), and stool sample collection.
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dities Co IPACUCOAL
LLI POTENT
< TAL RISKS AN
You may feg| D DISCOMFORTS

s ght discomfort or embarrassment during stool collection.
CTe are no expec

*You ted physical risks since the procedure is non-invasiye.
May choose not to answer any question or withdraw at any time if you feel
uncomfortabje,

Iv. POTENTIAL BENEFITS

* There may be no direct benefit to you.

* However, your participation may help in discovering potential plant-based treatments for
Parasiue infecions and contripuge 10 scientific knowiedge.

V. CONFIDENTIALITY

* All information and samples collected will be kept strictly confidential.
* Your identity will not be disclosed in any report or publication.
- Dat; .v.‘-;\l e e e | A

Uild anle fne cnnncal e n A
UV MU il GOCG Sy 107 T858aIThn purposcs.

VL VOLUNTARY PARTICIPATION AND WITHDRAWAL
* Your participation is entirely voluntary.

* You may refuse to participate or withdraw at any time without penalty or loss of benefits.
VIL CONTACT INFORMATION

If you have any questions or concerns regarding the study, you may contact:
Researchers: D vaog | Bl Coum!
Institution: __Misamis Univepity

i1, ealiards, Cr reichies, Gembrand
Contact Number:  0a73|59 gy

VIIL RIGHTS OF THE PARTICIPANT

* You have the right to ask questions at any time.

* You have the right to refuse or discontinue participation.

* You have the right to be informed about the study procedures.
IX. CONSENT

1 have read and understood the information provided above. T voluntarily agree to participate in
this study.
Farucipant’s Name: Oug pl Jo\g T. Gerali

Signature:

Date: &H Y, My

FOR ILLITERATE PARTICIPANTS (if applicable)
I 2onfirm that the information in thic concent form hac hean

and they have freely agreed to participate.

Witness Name:

taly lainad ta the nartini
accurately expiamedto the parti

rant,

Signature:

Date:

RESEARCHER'’S CERTIFICATION

I certifir that T have avnlainad tha nature and niurnnce nf the ot
= certily that Thave evplained the nature and purpoce of the chy
all questions.

tude to the Mﬂ;n;pan' and ancwered
Y 10 the parheoinant and ancwered

Name of the Researcher: [/ M- Pulawan
Signature: i%
T 7

Date: _Apuil 7 P
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?T\(J)OL SAMPLE COLLECTION INSTRUCTIONS

. Use 'the sterile container provided.
23. Avoid MiXing stool with urine or water,

: Cpllect a small portion of stool (about the size of a thumb).
4. Securely clo

se the container.
S. Label the sample properly.

6. Submit the sample immediately as instructed.

—_—

Thank you for your participation.

Daisy D. Beco

Kc M. Bulawan
Researcher Researcher
Krizza M Campeciiio . Geraldizo
R her Rgsearcher

Cuiicge of Medicai Teciuviogy
Misamis University

EVANGELINE ENEDO, RMT, MATMRS
e ey DS WAL VIRD

Dean, College of Medical Technology
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PARENTAL CONSENT FORM
I/'We ERceon \ - Gomer hereby willingly and voluntarily give

my/our consent for my/our child yyyy (gl%
}():artlcxpa.te_ in the research study entit{gd: % valuatimrt‘{lhe In Vitro Anthelmintic Activity and
Ytotoxicity of Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines”,

conducted by 3rd Year Bachelor of Science in Medical Technology students of Misamis
University.

1This participation involves the collection of a stool sample tor faboratory analyss. Proper health
and safety protocols will be strictly observed during the collection and handling of specimens.

¥ / \;\l’ie have considered the benefits that my/oug son/daughter may derive frot his/her participation
1n this study.

S G - TR L U 5
1/ WE wiasistand tirai aii intonmnaiion

Baticiod will be ircaicd wiiln sirici cuniidenifaiity, aud i
researchers will ensure that ethical s

tandards are followed at all times.

Furthermore, 1/ We unde

C rstand that the researchers, the university, and its personnel shall not be
held liable for any unfore

seen circumstances beyond their control.

This consent is given freely and voluntarily.

This consent is signed this  Ap ~1 dayof  2(
oLt oty ’

shie)”

Signature of Father

ERiceon L. Gomez

Name of Father

Signature of Mother

Name of Mother

Signature of Guardian

Name of Guardian

,2026 at_Prg. Bapry, [ Rocyue,
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Re lon of Colleges and C

College of Medical Technology
Misamis University

EVANGELINE M. SENEDO, RMT, MATMRS
Dean, College of Medical Technology

K¢ Bulawan
Researcher

Regearcher
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PARENTAL CONSENT FORM
1/We” AW ¢ Gwma hereby willingly and voluntarily give
my/our consent for my/our child HERO 1\ O\d‘\%\e l: i m}mimic Aaticigund

participate in the research study entitled: “Evaluation o  Ant ntic Activ
Cytotoxicity of Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines”,
conducted by 3rd Year Bachelor of Science in Medical Technology students of Misamis
University.

of a stool sample tor faboratory analysis. Froper health

collection and handling of specimens.
hter may derive from his/her participation

1'tus participation involves the collection
and safety protocols will be strictly observed during the
1/ We have considered the benefits that my/our son/daug
in this study.

i/ We uindeisiand i all infutaiion gaibsiod wiil vo rcaivd Wit sinict curiidoninaiity, and e
researchers will ensure that ethical standards are followed at all times.

Furthermore, 1 / We ynderstand that the researchers, the university, and its personnel shall not be
1eld Hle for any unforeseen circumstances beyond their control.

This censent is given freely and voluntarily.

This consent issigned this__ ApT! dayof 2% ,2026 at_®ray.  Poydey)
{an_Popye, Oramiz Oty

TUSlgrfature of Father Signature of Mother
Elcgon LGSl
Name of Father Name of Mother

Signature of Guardian

Namp of Guardiap
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of Colleges and o Fes {PACUCOA).
Resea chers

KM Bulawan
Researcher

Regearcher

College of Medical Technology
Misamis University

EVANGELINE M. SENEDO, RMT, MATMRS

———— e e ey AT

Dean, College of Medical Technology
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CERTIFIED: ISO 21001: 2018 J System by (o (PACUCOA). ...
eviie .. ACCREDITED: Philianines Association of Colleges and Ao

PARENTAL CONSENT FORM

1/We~ AlRd C &g ~hereby willingly and voluntarily give
my/our consent for my/our child HRMO N\ O\d(?\CY\ L Qomez B
participate in the research study cmilled%“Evaluation of the In Vitro_Ant.helmu.lt.lc ,.\cu:lty and
Cytotoxicity of Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines™,
conducted by 3rd Year Bachelor of Science in Medical Technology students of Misamis
University.

1'tus participation involves the collection of & stool sample l'or_laborawry an.alysw. Froper health
and safety protocols will be strictly observed during the collection and handling of specimens.
1/ We have considered the benefits that my/our son/daughter may derive from his/her participation
in this study.

v i . o < » . - o S0 B B i R B B Ry oty T
1/ YW uiucidam utar an ulf\lnunuuu pawicicu will UC Licaicd Wil S CuUrrgCHuanty, and uic

researchers will ensure that ethical standards are followed at all times.

Furthermore, 1 / We gnderstand that the researchers, the university, and its personnel shall not be
held Heble for any unforeseen circumstances beyond their control.

This censent is given freely and voluntarily.

This consent issigned this___ AP dayof 2% ,2026 at_®rqy. _Boyoey
Lan_Pogue, Ozamiz Aty

T Sigrfature of Father Signature of Mother
Elceon Lo 6amSL
Name of Father Name of Mother

Signature of Guardian

Name of Guardiap
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Resea rch ers:

Dais D. Beco
Researcher

EVANGELIN/]\{./;{ENEDO RMT, MATMRS

Dean, College of Medical Technology

SRR e o g

Rekearcher
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=~ ACCREDITED: Ph of Calleses on. ({PACUCOAL.
PARENTAL CONSENT FORM
[/ We Ao p. Daditwn hereby willingly and voluntarily give
my/our consent for my/our childgye froms W- y to

pa.rticipa'te in the research study erftitled: “Evaluation of the In Vitro Anthelmintic .:\ctivity and
Cytotoxicity of Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Phili.ppln'es”,
coqducled by 3rd Year Bachelor of Science in Medical Technology students of Misamis
University. '

T'us participation mnvolves the collection of a stool sample for laboratory analysis. Proper health
and safety protocols will be strictly observed during the collection and handling of specimens.
1/'We have considered the benefits that my/our son/daughter may derive from his/her participation
in this study.

i/ We undersiand ihai ail informaiion gaihered wiii be ireaied wiil sirici confideniiaiiiy, and i
researchers will ensure that ethical standards are followed at all times.

Furthermore, I / We understand that the researchers, the university, and its personnel shall not be
held liable for any unforeseen circumstances beyond their control.

This consent is given freely and voluntarily.

This consent is signed this ﬁpwll day of 'U/[ , 2026 at Brg- B9b 4, St By

Omw:, (;é_j .

Signature of Father Signature of Mother

Name of Father Name of Mother

Signature of Guardian

Mm:‘cgﬂ P padlttrn

Name of Guardian
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EVANGELINE M. SENEDO. RMT, MATMRS
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Dean, College of Medical Technology

Regearcher
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PARENTAL CONSENT FORM
o \/Ne ‘m\c JO\/@ J hereby willingly and voluntarily give
my/our consent for my/our child Meladie dahe (. <alae _to

EMiCipa.te.in the research study entitled: “Evaluation of the In Vitro Anthelmintic Activity and
ytotoxicity of Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines”,

conducted by 3rd Year Bachelor of Science in Medical Technology students of Misamis
University.

I'us participation involves the collection of a stool sample tor laboratory analysis. Proper health
and safety protocols will be strictly observed during the collection and handling of specimens.
1/'We have considered the benefits that my/our son/daughter may derive from his/her participation
in this study.

1/ We andersiand iirai ail fufonmativn gatirorod will b ircaiod wiil sivivi confideniaiity, and dic
researchers will ensure that ethical standards are followed at all times.

Furthermore, I/ We understand that the researchers, the university, and its personnel shall not be
held liable for any unforeseen circumstances beyond their control.

This consent is given freely and voluntarily.

This consent is signed this__ Apri | dayof 24 2026at Brg. ayory, Jow Rogme
Qrarais Gty ;
#
Signature of Father SignaturFﬁf Mother
s Hedissa Sahas
Name of Father Name of Mother

Signature of Guardian

Name of Guardian
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Researchers:

Daisy[Yo D. Beco
Researcher

Krizza Mac A, Campeciiio

Researcher Ré¢searcher

Misamis University

Ju

EVANGELINE M. SENEDO, RMT, MATMRS
Dean, College of Medical Technology
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PARENTAL CONSENT FORM
Uwe Jessiev &, Huwod " hereby willingly and voluntarily give

my/our consent for my/our child Jo A Loy A O) - HALL to
participate in the research study entitled: “Evaluation of the In Vitro Anthielmintic Activity and
Cytotoxicity of Cassia Jjavanica Bark Ethanolic Extracts in Ozamiz City, Philippines”,
conducted by 3rd Year Bachelor of Science in Medical Technology students of Misamis
University.

T'us participation involves the collection of a stool sample tor laboratory analysis. Proper health
and safety protocols will be strictly observed during the collection and handling of specimens.
1/ We have considered the benefits that my/our son/daughter may derive from his/her participation
in this study.

1/ We undeisiand iiai aii infunmaiion gaitrcred wiil U icaicd wiiil sitici voniideniiaiiiy, and (e
researchers will ensure that ethical standards are followed at all times.

Furthermore, I / We understand that the researchers, the university, and its personnel shall not be
held liable for any unforeseen circumstances beyond their control.

This consent is given freely and voluntarily.

This consent is signed this A dayof 1Y 2026 at_ g baprayy SN keague,

TRAmis u‘gg 5

i,

Ls%a/t\u/e of Father Signature of Mother
Jessie  Ge Hwwol
Name of Father Name of Mother

Signature of Guardian

Name of Guardian
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Researchers:
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Researcher

Regéarcher

Recearch A e ‘
College of Madical Tethnology
Misamis University

EVANGELINE M. SENEDO, RMT, MATMRS
Dean, College of Medical Technology
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PARENTAL CONSENT FORM

1/We 1% Gl Huw _ hereby willingly and voluntarily give
my/our consent for my/our child

G 3 > to

PamClPa.te‘m the research study entitled: “Evaluation of the In Vitro Anthelmintic Activity and

Cytotoxicity of Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Philippines”,

S"Tducl?d by 3rd Year Bachelor of Science in Medical Technology students of Misamis
niversity.

T'us participation 1nvolves the collection of a stool sample tor laboratory analysis. Proper health

m,ld safety protocols will be strictly observed during the collection and handling of specimens.
? / \":’_c have considered the benefits that my/our son/daughter may derive from his/her participation
in this study.

1/ We under siang ihai ail iwfvimaion Bauiciod will Ue ircaicd wiili sitici Cuniidcniiaiiiy,
researchers will ensure that eth

and wic
ical standards are followed at all times.

Furthermore, 1 / We unders!

tand that the researchers, the university, and its personnel shall not be
held liable for any unfores

een circumstances beyond their control.

This consent is given freely and voluntarily.

Ortannnis

This consent is signed this A+l dayof 4{ 2026 at_&rg. Basb, o Roogue
ot -y

/
Sign Father Signature of Mother
Jessie G Huwo
Name of Father > Name of Mother

Signature of Guardian

Name of Guardian
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Researchers:
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Researcher
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Researcher

Researcher

Misamis University
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EVANGELINE M. SENEDO, RMT, MATMRS
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PARENTAL CONSENT FORM
trwe JHAY
my/(_)ur consent for my/our chilg

Otk W
partmipa.te.in the research study entitled: “Evaluation of th
Cytotoxlclty of Cassia javanica Bark E

corfducled by 3rd Year Bachelor of Scier
Umversity‘

hereby willingly and voluntarily give
C .. 4o
e In Vitro Anthelmintic Activity and
thanolic Extracts in Ozamiz City, Philippines”,
nce in Medical Technology students of Misamis

This participation involves the coll
and safety protocols will be s
I/ We have considered the be:
in this study.

ection of a stool sam
trictly observed during the
nefits that my/our son/dau

ple for laboratory analysis. Proper health
collection and handling of specimens,

ghter may derive from his/her participation

1/We understand that al] information gathered will be treated with strict confidentiality, and the
researchers will ensure that ethical standards are followed at all times.

Furthermore, I/ We understand that the res:

earchers, the university, and its personnel shall not be
held liable for any

unforeseen circumstances beyond their control.

This consent is given freely and voluntarily.

This consent is signed this &E\’l] day of 2% » 2026 at_Hrgy. Day bay, van

L 0rem’y (.

fedion
Signature of Father Signature of Mother
_Pandwni Q. e
Name of Father

Nathe of Mother

Signature of Guardian

Name of Guardian
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150 21001: ons Manager ;WWQ“V”
-ACCREDITED: ritias. Com ACUCOA)
PARENTAL CONSENT FORM

hereby willingly and voluntarily give

4 to
my/our consent for my/our child Ml \ewjobek C- ¢ Lz 10-
participate in the research study entitled: “Evaluation of the In Vitro An!hellll)l:‘l.lllllc .ﬁ::;:ity and
Cytotoxicity of Cassia javanica Bark Ethanolic Extracts in Ozamiz Clty_v rl:/['_l’l’ ok
conducted by 3rd Year Bachelor of Science in Medical Technology students ol Misami
University.

1/ We Hobsy .

This participation involves the collection of a stool sample for laboratory analysis. Proper health
and safety protocols will be strictly observed during the collection and handling of specimens.

1/ We have considered the benefits that my/our son/daughter may derive from his/her participation
in this study.

I/ We undersiand thai ali information gaihered wiil be ireated with sirici confidentiaiiiy, and the
researchers will ensure that ethical standards are followed at all times.

Furthermore, I/ We understand that the researchers, the university, and its personnel shall not be
held liable for any unforeseen circumstances beyond their control.

This consent is given freely and voluntarily.

This consent is signed this AP"" dayof 24 ,2026 at /9. Poaylny, £ an 2oque
DL xarn’s 6‘3‘_! )
\\
\ Signature of Father Signaturf 'of Mother
)
Heliva  Salgs
Name of Father Name of Mother
Signature of Guardian

Name of Guardian
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mm;'momonm;mu g toat i ;m"‘cuml.. i —
PARENTAL CONSENT FORM
1/We Monlyn D, Talaba  hereby willingly and voluntarily give
my/our consent for my/our child Cyp | O T Greh to

participate in the research study entifled: “EvMuation of the In Vitro An!helmlt_lt.lc /.\ﬂlxlfy and
Cytotoxicity of Cassia javanica Bark Ethanolic Extracts in Ozamiz City, Phlh_ppm@ )
conducted by 3rd Year Bachelor of Science in Medical Technology students of Misamis
University.

L'his participation mnvolves the collection ot a stool sample tor laboratory an'alySIs. l’roper health
and safety protocols will be strictly observed during the collection and handlmg of specimens.

1/ We have considered the benefits that my/our son/daughter may derive from his/her participation
in this study.

; .‘ 'V’V.\: ull\;\;lh\dll\i \;Idl d“ ill;UlllldliUll ga\ilclcd WI;; -UC MUa\Cd Wilil bllibl uuuﬁdcuiiaihy, 'dll\i l;lc
researchers will ensure that ethical standards are followed at all times.

Furthermore, I / We understand that the researchers, the university, and its personnel shall not be
held liable for any unforeseen circumstances beyond their control.

This consent is given freely and voluntarily.

This consent is signed this Aoril day of 2§ ,2026 at_(879. Bowt 4y, Joh 29

Db, “ﬁ.l .

Signature of Father Signature of Mother
VMANILYN D, TALABA
Name of Father Name of Mother
Signature of Guardian

Name of Guardian
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Researchers:
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Researcher
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Recearch Advicer

College of}Medical Technology
Misamis University
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D.2. Cassia javanica L. Tree
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D.3. Cassia javanica L. Bark Collection
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D.4. In Vitro Anthelminthic Assay
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D.5. Brine Shrimp Lethality Assay
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