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ABSTRACT:

Background:Arka Kshara is an Ayurvedic
formulation derived from Calotropis procera
(Arka), classified under Upavisha. Traditionally
used for various gastrointestinal disorders, its
anticancer potential has recently gained
attention.

Objective: This study aimed to evaluate the in vivo
anticancer efficacy of Arka Kshara against 1,2-
Dimethylhydrazine (DMH)-induced colon cancer
in Wistar rats.

Methods: The study involved five groups of rats:
normal control, disease control, standard drug (5-
Fluorouracil), and two test groups receiving
different doses of Arka Kshara. Observational
parameters included body weight, haematological
and biochemical profiles, colon weight and length,
crypt foci count, and histopathological evaluation.
Results:Arka Kshara demonstrated significant
reduction in Aberrant Crypt Foci (ACF),
improvement in haematological parameters, and
protective histological changes in the colon tissue
compared to the diseasecontrol group.
Conclusion:Arka  Kshara  shows  promising
anticancer activity and may serve as a potential
herbal chemo preventive agent for colon cancer.
Keywords : colon cancer, Arka kshara, Upavisha

l. INTRODUCTION:
Ayurveda, the ancient science of life, aims
to maintain health and treat diseases through a
well-established system of principles. Among its
eight clinical branches (Ashtanga Ayurveda),
Agadtantra focuses on toxicology, addressing the
origin, action, manifestations, and management of

poisons. It classifies toxins (visha) into Sthavara
(plant/mineral-based) and Jangama (animal-based).
Further, sthavara visha is divided into two types:
Visha and Upavisha.'Upavisha refers to moderately
toxic substances that, though less fatal, can cause
toxicity upon improper use. With appropriate
therapeutic handling, these substances can be
transformed into potent medicines, as stated by
Acharya Charaka.?

Cancer is a group of diseases
characterized by uncontrolled cell division and
abnormal growth, caused by both external
(chemicals, radiation, infections) and internal
(genetic mutations, hormonal imbalances, immune
dysfunctions) factors.> In India, around 2.25
million individuals are living with cancer, with
over 11.5 lakh new cases and approximately 7.8
lakh deaths reported annually. Colorectal cancer
(CRC), which includes cancers of the colon,
rectum, and anus, is the third most common cancer
globally and the second leading cause of cancer-
related deaths.*

Conventional treatments for colon cancer
include surgery, chemotherapy, and radiotherapy.
However, these are often associated with severe
side effects. For instance, 5-Fluorouracil (5-Fu), a
commonly used chemotherapeutic agent, causes
myelosuppression, mucositis, gastrointestinal
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toxicity, and neuropathy.5 This has increased
global interest in natural, plant-based alternatives
due to their efficacy, safety, and minimal adverse
effects.

The National Cancer Institute has
screened over 114,000 plant extracts for anticancer
properties,® identifying more than 3,000 species
with antitumor potential.” Among these are
traditionally known poisonous plants rendered non-
toxic through purification methods and used as
rejuvenative agents in cancer therapy.®

Calotropis procera (Arka), classified as an
Upavisha in Rasatarangini, is a well-known
medicinal plant from the Asclepiadaceae family. It
contains numerous bioactive constituents such as
cardenolides, enzymes, terpenes, flavonoids,
alkaloids, and saponins, which contribute to its
pharmacological properties. Arka is reported to
possess anticancer,’ anthelmintic,
hepatoprotective,™ anti-inflammatory,
antidiarrheal, and antibacterial effects. Its leaves,

flowers, latex, and whole dried plant have
shown significant anticarcinogenic
activity."'Extracts of Arka have demonstrated
anticancer effects in various in vitro and in vivo
models, including colon, breast, oral, liver, CNS,
and brain cancer cell lines.

Kshara, an alkaline ash derived from
medicinal plants, is elaborately described in
Sushruta Samhita under Ksharapaka Vidhi
Adhyaya. It exhibits ksharana (corrosive) and
kshanana (cleansing) actions and is used both
internally and externally for disorders such as
Dushtavrana, Gulma, Udara, and Kushtha.'
Previous research has shown the anticancer
efficacy of other Ksharas like Sahadevi Kshara
(Vernonia cineria Linn.) and Apamarga Kshara
(Achyranthes aspera).

Arka Kshara, described in Rasatarangini
(Chapter 14, Ksharavisheshadi Vijnaniya Adhyaya,
verse 75), is indicated for conditions such as
Pleeha, Gulma, and Udara.”* The formulation is
prepared following classical procedures mentioned

in Sharangdhara Samhita under
Dhatushodhanamaranakalpana  Adhyaya. Arka
Kshara is derived from natural sources, making it
cost-effective, easily available, and simple to
administer in minimal doses.

Earlier studies have shown that Arka extracts are
effective against several cancer cell lines including:
HCT-8," HT-15 (Colon cancer)™

MCF-7, MDA-MB-435 (Breast cancer)

HCC (Hepatocellular carcinoma)

KB (Oral cancer)

SF-295, SNB-79 (Brain/CNS cancer)

Hep-2 (Liver cancer)

AIM AND OBJECTIVES:To evaluate the
anticancer efficacy of Arka Kshara against colon
cancer in Wistar rats by assessing Aberrant Crypt
Foci (ACF), colonic histopathology,
haematological parameters (Hb, RBC, WBC,
platelets), total cholesterol levels, and changes in
body weight.

1. MATERIALS AND METHODS:
The study for evaluation of anticancer activity of
Arka Kshara against colon cancer in Wistar rats
was carried out in following phases
1. Pharmaceutical study
2. Analytical study
3. Experimental study

Pharmaceutical study:

The raw drug, Arka Kashtha (Calotropis
procera), was collected from the local area and
authenticated by the Department of Dravyaguna of
the Institute and the Botany Department of an
authorized institute (Herbarium No. 10408).

The test drug, Arka Kshara, was prepared
in the Rasashastra and Bhaishajya Kalpana
Department of the Institute following the
guidelines of Sharangadhara Sambhita.

Analytical study:

The raw drug sample, Arka Kashtha, was
subjected to organoleptic evaluation (color, odor,
taste) and physicochemical analysis—including
foreign matter, total ash, acid-insoluble ash, and
water- and alcohol-soluble extractives—as per the
standards  prescribed in  the  Ayurvedic
Pharmacopoeia of India (API).
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The test drug, Arka Kshara, was evaluated
as per Ayurvedic Pharmacopoeia of India (API)
standards for organoleptic properties (color, odor,
taste), physicochemical parameters (pH, loss on
drying, acid-insoluble ash, and assays of sodium,
potassium, and iron), and chromatographic
profiling using Thin Layer Chromatography (TLC).

Experimental study:

The study protocol received approval from
the Institutional Ethical Committee (IEC), and prior
permission was obtained from the Institutional
Animal Ethics Committee (IAEC) [Approval No.
CRY/2021/013]. The entire experiment was
conducted in accordance with CPCSEA guidelines.

Reagents and Chemicals:

1,2-Dimethylhydrazine and 5-Fluorouracil
from reputed pharmaceutical companies were
procured through an authorized pharmacy.

Animal procurement:

Female Wistar rats (6-8 weeks old,
weighing 150-200 g) were selected for the study,
with six animals per group across five groups. The
animals were procured from the laboratory’s
animal house and uniquely identified using cage

Prior to dosing, all animals underwent
veterinary examination and were acclimatized in
the experimental room for seven days.
Standardized housing and feeding conditions were
maintained throughout the study, including air-
conditioned rooms with controlled temperature.

Experimental procedure:

Animals were randomly divided into five groups

(n=6 per group):

e Normal Control (NC): Received no treatment;
healthy Wistar rats.

e Disease Control (DC): Administered 1,2-
Dimethylhydrazine (DMH) at 30 mg/kg body
weight for 7 days.

e Standard Group (STD): Received DMH (30
mg/kg/day) for the first 7 days, followed by 5-
Fluorouracil (5-Fu) at 20 mg/kg/day for 14
days.

e Experimental Group 1 (AK-1): Received
DMH (30 mg/kg/day, s.c.) for 7 days, followed
by Arka Kshara-1 at 22.5 mg/kg/day (p.o.) for
14 days.

e Experimental Group 2 (AK-2): Received
DMH (30 mg/kg/day, s.c.) for 7 days, followed
by Arka Kshara-1 at 45 mg/kg/day (p.o.) for
14 days.

tags and corresponding color-coded body
markings.
Table No 01. — Animal Group and Drug dosage specifications
Sr. No. Animal Group | Group Name Drug Dose in Animal
Specification
1. Group 1 Normal Control | - -
(NC)
2. Group 2 Disease Control | DMH 30mg/kg s.c. for 7 days.
(BO)
3. Group 3 Standard Group | DMH + 5 -Fu 30mg/kg s.c. for 7 days +
(STD) 20mg/Kkg i.p. for next 14 days.
4. Group 4 Experimental DMH + AK -1 | 30mg/kg s.c. for 7 days +
Group — 1 (AK- 22.5mg/kg p.o. for next 14
1) days.
5. Group 5 Experimental DMH + AK -2 | 30mg/kg for 7 days + 45mg/kg
Group — 2 (AK- p.o. for next 14 days.
2)

Animals were observed daily for clinical

signs, and body weights

were recorded

I11.  ASSESSMENT PARAMETERS:

periodically. Colon cancer induction was assessed
on Day 7. After completing the treatment regimen,
hematological, biochemical, and Aberrant Crypt
Foci (ACF) parameters were analyzed, followed by
histopathological examination of the colon.

Haematology

Blood samples were collected in sterile
EDTA-coated vacutainers and analysed for
complete blood count using an automated cell
analyser.
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Biochemical Parameters

Blood was collected in EDTA tubes,
centrifuged at 5000 rpm for 10 minutes to separate
plasma, which was used to assess total cholesterol
using a biochemistry analyser and cholesterol kit.

Colon Length and Weight

Excised colons were rinsed with 0.1M phosphate-
buffered saline (pH 7.2), then measured for length
and weight.

Determination of Aberrant Crypt Foci (ACF)

Colons were opened longitudinally, placed
on filter paper with the luminal surface exposed,
and fixed in 10% buffered formalin for 24 hours.
Fixed tissues were divided into proximal and distal
halves, then sectioned into 2 cm segments. Each
segment was stained with 0.2% methylene blue for
2 minutes and examined under 10X magnification
using a light microscope to count total ACF and
crypts per focus.

Necropsy and Pathology

Gross necropsy was performed to examine
external body openings and internal organs (liver,
lungs, kidneys, heart, etc.) for visible
abnormalities.

Histopathology

Colon tissues were fixed in 10% formalin,
processed, embedded in paraffin, sectioned (3-5
pm), stained with  hematoxylin-eosin, and
examined under  40x  magnification  for
microscopicchanges.

IV. STATISTICAL ANALYSIS:

The obtained data i.e. continuous variables
(ACF, Body weight, Hematological & Biochemical
parameters etc.) were presented as Mean + SD.
Analysis of variance (ANOVA) used to compare
the mean effect across the five groups. Followed by
Bonferroni Multiple Comparison Test for pair wise
comparisons across the groups as well as
determining the level of significance of the
observed effect. ‘p” value < 0.05 was considered
statistically significant. Statistical tests were carried
out using statistical software STATA, version 10.1,
2011.

V. OBSERVATION & RESULTS
A] Analytical  Study:
Organoleptic and physicochemical
analyses of Arka Kshara confirmed its authenticity,
with all parameters within standard limits.

B] Experimental Study:

Animals were divided into five groups (n=6 per

group):

e Normal Control (NC): Healthy Wistar rats.

e Disease Control (DC): Received DMH (30
mg/kg b.w., s.c.) for 7 days.

e Standard Group (STD): Received DMH as
above for 7 days, followed by 5-FU (20 mg/kg
b.w., i.p.) for 14 days.

e Experimental Group AK-1: Received DMH
for 7 days, then Arka Kshara (22.5 mg/kg b.w.,
p.o.) for 14 days.

e Experimental Group AK-2: Received DMH
for 7 days, then Arka Kshara (45 mg/kg b.w.,
p.o.) for 14 days.

Animals were monitored daily, and body
weights recorded periodically. Colon cancer
induction was assessed on day 7. Post-treatment,
hematological, biochemical, and ACF parameters
were analyzed, followed by histopathological
evaluation of colon tissues.

DISCUSSION:

Arka Kshara, a formulation derived from
Upavisha Arka and categorized under Kshara
Kalpana, is traditionally indicated in conditions
such as Gulma, Pleeha, Udara, Kasa, Shwasa, and
Kaphajroga. Based on its therapeutic applications,
it was considered for evaluation in anticancer
activity.

1,2-Dimethylhydrazine (DMH), a well-
established chemical carcinogen, was employed to
induce colon cancer in the experimental model, as
supported by previous in vivo studies. The
induction of colon malighancy was assessed
through multiple parameters including Aberrant
Crypt Foci (ACF) count, colon histopathology,
haematological indices (Hb, RBC, WBC, and
platelets), biochemical marker (total cholesterol
level), and body weight changes.

Treatment with Arka Kshara in two
different doses—AK-1 (22.5 mg/kg) and AK-2 (45
mg/kg)—Iled to a significant reduction in the
formation of ACF, indicating notable anticancer
potential. Histopathological evaluation of the colon
from both treatment groups revealed improved
tissue morphology compared to the disease control
group, further confirming the therapeutic efficacy.

In haematological parameters, AK-1 and
AK-2 groups exhibited a significant rise in
haemoglobin concentration, while the standard
(STD) group showed a decrease in Hb when
compared with the normal control (NC). The AK-2
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group also demonstrated a marked increase in RBC
count, unlike the STD group, which showed a
reduction. The disease control (DC) group
presented a significant elevation in WBC count,
whereas the STD, AK-1, and AK-2 groups showed
decreased WBC levels relative to the NC group. No
significant differences were observed in platelet
counts among all the groups.

Regarding biochemical parameters, a
significant increase in Total Cholesterol Level
(TCL) was observed in the DC group compared to
the other groups, suggesting that Arka Kshara
helped in regulating lipid profile disturbances
associated with colon cancer.

VI.  CONCLUSION:

Arka Kshara demonstrates significant
anticancer activity against colon cancer in Wistar
rats, validating the alternate hypothesis.
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