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Abstract

Helminth infections are prevalent in poverty-stricken areas and developing countries with warm,
humid climates and poor sanitary conditions. The limited availability of anthelmintic drugs and the emer-
gence of drug resistance have prompted the search for new treatment options. Medicinal plants, traditional-
ly used for treating various ailments, including parasitic infections, have been explored as sources of novel
anthelmintic compounds. To evaluate the preliminary phytochemical analysis and in vitro anthelmintic
activity of Colchicum autumnale L. corm extract. The anthelmintic activity of C. autumnale corm extract
was tested against Pheretima posthuma (earthworms). Five different concentrations (20, 40, 60, 80, and
100 mg/ml) of the C. autumnale extract were used, alongside the standard drug albendazole at the same
concentrations. The time taken for paralysis and death of the worms was recorded. The preliminary phy-
tochemical qualitative analysis of the ethanolic extract showed the presence of alkaloids, carbohydrates,
glycosides, saponins, phenols, tannins, and steroids. The study highlighted the potential of C. autumnale
extract as a natural anthelmintic agent. The dose-dependent activity suggested that higher concentrations
of the extract provided more effective anthelmintic action. However, further research is necessary to estab-
lish the optimal dosing, safety, and in vivo efficacy of the extract.
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parasitic worm infections contribute to a global
disease burden of approximately 14 million cas-
es, categorized under neglected tropical diseases
(NTDs). These diseases disproportionately affect
populations in low-resource regions, where access
to healthcare and sanitation is limited. In agricul-
tural animals, parasitic worm infections result in
substantial economic losses, amounting to billions
of dollars annually worldwide. These losses arise
from decreased productivity, including reduced
growth rates, milk and meat production, and repro-

1. Introduction

Parasitic worms, also known as helminths,
are multicellular organisms that can infect humans
and animals, causing a range of diseases known
as helminthiasis. These worms belong to differ-
ent classes, including nematodes (roundworms),
cestodes (tapeworms), and trematodes (flukes).
They typically infect the gastrointestinal tract, but
some species can also affect other organs such as
the liver, lungs, and blood vessels (1). In humans,
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hosts, deriving sustenance and causing infection or
disease by feeding off living host tissues and nu-
trients. This parasitic relationship predominantly
affects children, with soil-transmitted schistoso-
miasis and helminthiasis being the most prevalent
among neglected tropical diseases (1, 4). Further-
more, helminth infections contribute to an indirect
disease burden by impairing the immune system,
thus exacerbating the susceptibility to other infec-
tious diseases such as malaria, tuberculosis, and
human immunodeficiency virus/acquired immu-
nodeficiency syndrome (5). Adult parasites have a
prolonged lifespan within their human hosts, di-
rectly extracting nutrients from the host's blood,
consequently leading to conditions such as iron
deficiency anaemia. Anthelmintic drugs are the
primary treatment option for helminth infections,
but their efficacy is threatened by emerging drug
resistance and limited availability in resource-
constrained settings. Natural products, including
plant extracts, have shown promise as potential
sources of novel anthelmintic agents. Therefore,
exploring plant-based compounds can be crucial
in identifying targets for anthelmintic drug devel-
opment. Similarly, C. autumnale has been selected
for studying its anthelmintic activity.

Colchicum autumnale L., commonly
known as autumn crocus or meadow saffron, is a
perennial herbaceous plant native to Europe and
Western Asia. It belongs to the family Colchicace-
ae. The plant typically grows from a corm and pro-
duces pink to purple flowers in the autumn, hence
its common name. The plant contains colchicine,
an alkaloid known for its potent anti-inflammatory
and analgesic effects. Additionally, colchicine's
antimitotic properties, attributed to its interference
with microtubule formation, have been exploited
in cancer therapy (6). To date, there are no reports
demonstrating the anthelmintic activity of the
corm of C. autumnale. Hence, the current study
aims to evaluate the anthelmintic activity of C. au-
tumnale corm using experimental models.

2. Material and methods
2.1 Plant material

C. autumnale corms were collected from
Yucca Enterprises, Mumbai, India, in April 2024.
The dried bulbs were ground to a particle size of
80-100 mesh before extraction. The plant material
was authenticated by Dr. Vijaya Bhasker Reddy,

Assistant Professor in the Department of Botany
at Osmania University, with the voucher number
OUAS-206.

2.2 Extraction protocol

The powdered plant material (100g) of C.
autumnale was extracted with 80% ethanol at a
temperature of 55 to 60 °C for 48 h using a Soxhlet
apparatus. The resulting extract was concentrated
using a rotary evaporator and then stored in a re-
frigerator at 4 °C until further use.

2.3 Drugs and chemicals

All chemicals and reagents were obtained
from HI Media (Mumbai, India) and were of ana-
lytical grade. The drug Albendazole was collected
from GlaxoSmithKline Pharmaceuticals Limited.

2.4 Phytochemical screening

Qualitative phytochemical screening of
the ethanolic extract of C. autumnale was conduct-
ed to detect the presence of bioactive compounds
such as alkaloids, flavonoids, tannins, carbohy-
drates, and saponins, following standard protocols
(7). The results, depicted in Table 1, indicated the
presence of various phytochemicals. Alkaloids
were detected using Dragendorff's reagent, and
Mayer's reagent which forms coloured precipi-
tates. Flavonoids were identified using the Shi-
noda test, where the addition of magnesium and
hydrochloric acid produced a pink or red coloura-
tion. Tannins were detected with the Ferric Chlo-
ride test, which produced a blue-black or green-
black colouration. Saponins were identified using
the froth test, where vigorous shaking with water
produced stable froth. Steroids and terpenoids
were detected using the Salkowski test, where
chloroform and concentrated sulfuric acid yielded
a reddish-brown colour. Phenolic compounds were
detected with the ferric chloride test, producing a
blue or green colour (7).

2.5 Experimental model

Pheretima posthuma is a species of earth-
worm commonly found in moist soil environ-
ments. These earthworms were carefully selected
and collected for the purpose of conducting an an-
thelmintic drug study. Before the experiment, the
earthworms underwent a cleaning process using a
normal saline solution to remove any dirt or de-
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Figure 1. Anthelmintic activity of Albendazole and C. autumnale extract.

bris from their surface. The choice of P. posthuma
as a model organism for this study was based on
several factors. Firstly, these earthworms share
significant anatomical and physiological similari-
ties with human intestinal roundworm parasites,
such as their digestive system and neuromuscular
structure. This makes them an appropriate model
for evaluating the efficacy of anthelmintic drugs.
Secondly, P. posthuma is readily accessible and
can be easily collected from their natural habitat,
making them a convenient and cost-effective op-
tion for laboratory studies (8,9).To ensure the reli-
ability and reproducibility of the experiment, the
earthworms were divided into two groups, each
consisting of three individuals. The earthworms
within each group were selected to be of approxi-
mately equal size to minimize any potential varia-
tions in drug response due to size differences.

2.5.1 Anthelmintic evaluation

Albendazole was used as the standard
drug, and its concentrations were prepared by dis-
solving it in DMSO to achieve concentrations of
20 mg/ml, 40 mg/ml, 60 mg/ml, 80 mg/ml and 100
mg/ml.

2.5.2 Anthelminthic assay

In the present study, the experimental de-
sign involved two groups, each consisting of ap-
proximately three earthworms of similar size, mea-
suring 10 cm in length. These groups were treated

Trends in Pharmaceutical Sciences 2024: 10(2): 121-128.

with varying concentrations of Albendazole and
ethanolic extract solutions, ranging from 20 mg/
ml to 100 mg/ml, in increments of 20 mg/ml. The
test solution (ethanolic extract) and the standard
drug solution (Albendazole) were prepared fresh
to ensure their potency and effectiveness.

Throughout the experiment, close obser-
vations were made to record the time taken for
paralysis and death of individual worms in each
group. Paralysis was defined as the state in which
the worms failed to revive or show any movement,
even when placed in a normal saline solution. This
criterion was used to determine the onset of paral-
ysis in the earthworms. The time of death was es-
tablished when the worms exhibited no movement
upon vigorous shaking or immersion in slightly
warm water. This step was crucial in assessing the
lethal effect of the tested compounds on the earth-
worms. End Point: The time of paralysis and death
of the worms were determined (10, 11).

2.5.3 Statistical analysis

To analyse the data, the mean and standard
error of the mean (SEM) were calculated for each
group. These values were then subjected to statisti-
cal analysis using the student t-test, with the level
of significance set at p < 0.05.

3. Results
3.1. Percentage yield of ethanolic extract of C. au-
tumnale corm
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Table 1. Phytochemical analysis of C. autum-

nale corm extract.

Alkaloids +
Tannins
Steroid
Phenols
Carbohydrates
Glycosides

Saponins
Amino acid -

Fats and oil -

The percentage yield was calculated using
the formula below and was determined to be 2%.
3.2. Preliminary phytochemical screening

The phytochemical analysis of the ethano-
lic extract, as presented in Table 1, revealed the
presence of various bioactive compounds, includ-
ing alkaloids, carbohydrates, glycosides, saponins,
phenols, tannins, and steroids. These findings pro-
vide valuable insights into the potential mecha-
nisms behind the observed anthelmintic activity of
the extracts (Equation 1).

weight of dry sample

% Dry weight = x100

weight of the sample

=i><100:2%
100

(Eq. 1)

3.3. Anthelmintic activity of C. autumnale extract
and standard drug

The study evaluated the anthelmintic ac-
tivity of the ethanolic extract of C. autumnale us-
ing Pheretima posthuma worms as the test organ-
ism. The results demonstrated a dose-dependent
relationship between the concentration of the
extract and its anthelmintic efficacy. As the con-
centration of the extract increased from 20 mg/
mL to 100 mg/mL, the time required for paralysis
and death of the worms decreased significantly. At
the lowest concentration of 20 mg/mL, the extract
induced paralysis in the worms at 33.33 min and
death at 59.08 min. As the concentration increased
to 40, 60, 80, and 100 mg/mL, the paralysis time
reduced to 27.54, 22.31, 14.94 and 13.51 min, re-
spectively. Similarly, the death time decreased to
50.76, 38.3, 29.85, and 23.68 min at these higher
concentrations (Table 2). In comparison, the stan-
dard drug albendazole, used as a positive control,
exhibited faster paralysis and death times at the
same concentrations. At 20, 40, 60, 80, and 100
mg/mL, albendazole induced paralysis in 15.36,
12.21, 11.97, 10.81, and 10.63min, and death in
16.11, 16.86, 14.67, 12.36, and 11.67 min, respec-
tively.

4. Discussion

Plant-derived natural products have
emerged as promising reservoirs of novel thera-
peutic agents. Their medicinal properties have
garnered attention due to their potent pharmaco-

Table 2. Anthelminthic assay of C. autumnale against P. posthuma.

Drug Concentration Paralysis time (min) Death time (min)
(mg/ml) (Mean + SEM) (Mean + SEM)
~ Albendazole 0 1536£012 16.11£028
40 12.21 £0.02 16.86 = 0.90
60 11.97+0.35 14.67 +0.32
80 10.81 +0.40 12.36 £ 0.06
100 10.63 +0.24 11.67+0.16
Ethanolic extract of C. autumnale 20 33.33 +0.57 59.08 £0.78
40 27.54 +£0.32 50.76 £+ 0.95
60 22.31+£0.52 38.31 £ 1.11
80 14.94 £ 0.37 29.85+2.44
100 13.51 £1.33 23.68 £ 0.33

Each value in the table is represented as mean + SEM (n = 3). Comparisons made between standard versus treated

group, p < 0.05 was considered significant

--------- ©00000000000000000000000 00000000000000000000000
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Anthelmintic activity in terms of paralysis time
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Figure 2. Anthelmintic activity (A) Paralysis time (B) Death Time.

logical activities, relatively low toxicity profiles, In the present study, the anthelmintic ac-
and economic viability. Notably, a significant pro- tivity of the ethanolic extract of C. autumnale was
portion of clinically active drugs originate from evaluated by measuring the time taken for paraly-
natural sources, underscoring the importance of sis and death of individual worms. The results
natural products in the drug discovery process. were compared to the standard drug albendazole,
Therefore, investigating medicinal plants is essen- which served as a positive control. Albendazole is
tial for identifying active natural product ingredi- a widely used broad-spectrum anthelmintic drug
ents that could potentially be utilized for disease that acts by interfering with the microtubule struc-
management. Subsequently, these identified active ture of the parasite. It disrupts the cytoplasmic
ingredients may undergo laboratory synthesis for microtubules, which are essential for various cel-
further exploration and development. Helminth lular processes, including glucose uptake and ATP
infections pose a significant challenge for both hu- generation. By impairing the parasite's energy me-
mans and animals, often resulting in chronic and tabolism, albendazole leads to the immobilization
severe diseases that can lead to fatalities. Addition- and eventual death of the worms. Interestingly, if
ally, these infections can contribute to the develop- the worms are removed from the albendazole-con-
ment of drug resistance in other diseases. Address- taining medium, they may recover, indicating the
ing this issue requires research efforts centred on reversibility of the drug's effects (13).

exploring natural products as potential preventa- The results of the current study suggest
tives against helminth infections (12). that the ethanolic extract of C. autumnale exhibits

Trends in Pharmaceutical Sciences 2024: 10(2): 121-128. 125




Zeenath Banu et al.

significant anthelmintic activity in a dose-depen-
dent manner. As the concentration of the extract
increased, the time taken for paralysis and death
of the worms decreased, indicating a stronger an-
thelmintic effect at higher doses. The observed
anthelmintic activity of the C. autumnale extract
can be attributed to the presence of bioactive phy-
toconstituents, such as alkaloids, carbohydrates,
glycosides, saponins, phenols, tannins, and ste-
roids. These compounds have been reported to
possess various pharmacological properties, in-
cluding anthelmintic activity. Alkaloids may im-
pact the central nervous system, potentially caus-
ing paralysis. They include steroidal alkaloids and
oligoglycosides, which can inhibit the transfer of
sucrose from the stomach to the small intestine.
Additionally, alkaloids exhibit antioxidant prop-
erties, reducing nitrate generation and thereby af-
fecting local homeostasis essential for helminth
development (14). Although carbohydrates are
not typically recognized for their direct anthel-
mintic activity, certain complex carbohydrates
and polysaccharides can influence parasitic infec-
tions through indirect mechanisms. For example,
polysaccharides from plant extracts, such as those
from Glycyrrhiza glabra (licorice), can modulate
the host's immune response, enhancing its ability
to combat helminth infections. Additionally, some
carbohydrates may interfere with the adhesion
of parasites to host tissues, disrupting the attach-
ment of worms to the intestinal wall (15). Glyco-
sides, which consist of a sugar moiety attached to
a non-sugar component (aglycone), have demon-
strated anthelmintic properties through various
mechanisms. Saponins, a type of glycoside found
in plants like Quillaja saponaria (soap bark), can
damage the cell membranes of parasites, leading
to their death. Glycosides may also interfere with
the metabolic processes of helminths; for instance,
cardiac glycosides can disrupt the ion balance of
parasitic worms, affecting their viability. Saponins
affect the permeability of parasite cell membranes,
causing vacuolization and disintegration of their
teguments (16). Phenolic compounds disrupt the
energy generation mechanisms in parasites by
uncoupling oxidative phosphorylation. They also
interfere with the glycoproteins on the surface of
parasite cells, leading to their death (17). Tannins
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affect the energy generation of worms by uncou-
pling oxidative phosphorylation. They may also
bind to free proteins in the gastrointestinal tract of
the host or to glycoproteins on the worms' cuticles,
leading to the parasites' death (18). Steroids exert
anthelmintic effects by impacting cellular process-
es in parasites. Steroidal compounds, such as those
in Datura stramonium (jimson weed), can inte-
grate into parasite cell membranes, causing struc-
tural damage and functional disruption. Steroids
can also influence the hormonal regulation within
helminths, disrupting their growth and reproduc-
tion by affecting their endocrine system.

C. autumnale is utilized in the Unani sys-
tem of medicine for treating worm infestations
through specific formulations. Notably, it is used
in the preparation of Kirm-e-Shikam, which tar-
gets intestinal worms, and Habb-al-Qara, which is
formulated to address tapeworm infections (19).
These traditional remedies leverage the therapeu-
tic properties of C. autumnale to effectively man-
age and combat parasitic worm infestations. The
primary active ingredient in C. autumnale that
accounts for its pharmacological effects is colchi-
cine. Colchicine is well-known for its various bio-
logical activities, including its anti-inflammatory
and anthelmintic effects. It works by disrupting
the function of microtubules within cells. Micro-
tubules are critical for several cellular processes,
such as cell division and intracellular transport,
which are vital for the survival and reproduction of
helminths (20). The findings of this study highlight
the potential of C. autumnale extract as a natural
anthelmintic agent. The dose-dependent activity
suggests that higher concentrations of the extract
may provide more effective anthelmintic action.
However, further studies are necessary to deter-
mine the optimal dose range and to evaluate the
safety and efficacy of the extract in vivo.

5. Conclusion

This study highlights the potential of C.
autumnale extract as a natural anthelmintic agent,
demonstrating significant activity in a dose-depen-
dent manner. The presence of various bioactive
compounds likely contributes to its efficacy. These
findings suggest that C. autumnale extract could
be a viable alternative to conventional drugs like
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albendazole for managing helminth infections.
Further research is needed to optimize dosing and
assess safety and effectiveness in vivo.
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