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Article History: Abstract: Objectives: To assess the concentration-dependent 

cytotoxic effects of Hydrastis canadensis 200C on A549 human lung 

adenocarcinoma cells using the MTT assay and to determine its IC₅₀ 

value under defined in-vitro conditions. Methods: A549 cells were 

cultured in MEM supplemented with 10% fetal bovine serum and 

exposed to graded concentrations of Hydrastis canadensis 200C 

(0.78–100 µL) for 24 hours. Cell viability was quantified through 

MTT reduction, and IC₅₀ values were calculated by non-linear 

regression. Cisplatin (0.78–100 µg/mL) was included as a reference 

standard. Microscopic evaluation of cellular morphology was 

performed using an inverted phase-contrast microscope. Results: 

Hydrastis canadensis 200C produced a concentration-dependent 

decline in A549 cell viability, decreasing from 65.24% at 0.78 µL to 

5.18% at 100 µL. The calculated IC₅₀ was 6.15 µL. Cisplatin 

demonstrated an IC₅₀ of 74.15 µg/mL under the same assay 

conditions. Because units differ, these IC₅₀ values represent distinct 

response profiles and do not imply direct potency comparison. 

Morphological findings showed reduced adherent cell density at 

higher concentrations, supporting the cytotoxic trend. Conclusions: 

Hydrastis canadensis 200C demonstrated measurable in-vitro 

cytotoxic activity in A549 cells, reflected by reduced metabolic 

viability and supportive morphological changes. These findings 

provide preliminary evidence for further mechanistic studies 

exploring oxidative stress parameters, apoptosis markers, and 

tumour-microenvironmental pathways. 

 

Keywords: Lung neoplasms; Adenocarcinoma; Cell viability; 

Apoptosis; Oxidative stress 

 

Name of Author: 

Dr. Avishkar Zagday¹, Dr Maneesha 

Soni2, Dr Madhuri Sathe3, Dr Usha 

Garje4, Dr Samreen Kavare5, Dr Pulin 

K.S6, Dr. Vinay Upadhyay7 

 

AFFILATION: 

¹Professor and HOD, Human Physiology 

and Biochemistry, Smt. C.M.P. 

Homeopathic Medical College, Mumbai 
2 Principal, Associate Professor and HOD 

Human Physiology and Biochemistry 

Department, KEMT’s Virar Homeopathic 

Medical college, Virar.   

  Maharashtra. 
3Professor Department of Pathology, 

Dapoli Homeopathic Medical College 

Dapoli,                                                                                                                                                                                                      
4 Professor, Department of Physiology 

and Biochemistry, Omar Homeopathic 

Medical College and Research center, 

Ranjani 
5Assistant professor, Department of 

Human Physiology and Biochemistry, 

Shri Shiv Basav Jyoti Homeopathic 

Medical college and Hospital, Belagavi, 

Karnataka.                                                                                                          
6 Assistant professor, Department of 

Human Physiology and Biochemistry, 

Bhagawan Buddha Homeopathic Medical 

College, Bengaluru, Karnataka                                                                                                                     
7Founder and Consultant, Shweta Clinic 

and Research Center, Kalyan. 

Corresponding Author: 

Dr. Avishkar Zagday 

 

REVISED:06-10-2025 
 

   Received: 28/09/2025 

  Accepted: 14/11/2025  

  Published: 18/12/2025 

 

 

 

https://farmclin.com/


© 2025 European Journal of Clinical Pharmacy; All Right Reserved 

 

786 

 

How to Cite: Dr. Avishkar Zagday, et al. “In-Vitro Evaluation of the Cellular Viability Response of Hydrastis 

canadensis 200C in A549 Human Lung Adenocarcinoma Cells Using the MTT Assay. European Journal of Clinical 

Pharmacy. 2025;7(1):785-790. 
 

  

   

 

 

 

 

 

 

Graphical Abstract 

 

 

INTRODUCTION 
Lung cancer continues to represent one of the most 

serious global health burdens, consistently ranking 

among the leading causes of cancer-related mortality 

worldwide.¹ Adenocarcinoma forms the 

predominant subtype, contributing significantly to 

morbidity, mortality, and diagnostic complexity.² In 

India, reported incidence patterns indicate 

progressive rise, particularly in urban and industrial 

regions, where delayed detection and access 

disparities add to the clinical impact.³ The economic 

implications are substantial, with conventional 

treatment strategies-systemic chemotherapy, targeted 

agents, immune-based therapies, advanced imaging, 

and long-term care-imposing considerable financial 

strain on patients and healthcare systems.⁴⁻⁵ 
Globally, lung cancer therapy remains among the 

cost-intensive domains of oncology, prompting 

interest in preclinical laboratory models that offer 

low-cost platforms to study cellular responses and 

biological mechanisms.⁶⁻⁷ 

A549 human lung adenocarcinoma cells are widely 

utilised in this context because they display stable 

proliferative behaviour, defined metabolic patterns, 

and secretion of mediators such as VEGF and IL-8 

that participate in tumour–vascular signalling.⁸⁻⁹ 
These characteristics make the A549 line an 

appropriate in-vitro system to evaluate cytotoxicity, 

metabolic inhibition, oxidative responses, and 

apoptotic triggers under controlled assay conditions. 

Hydrastis canadensis (Goldenseal), traditionally 

recognised for mucosal and inflammatory 

applications, contains the phytochemical berberine, 

which has been extensively investigated in 

experimental oncology. Pharmacological studies 

demonstrate that berberine can induce 

mitochondrial-dependent apoptosis, alter ROS 

generation, and influence central signalling pathways 

including PI3K/AKT, MAPK, AMPK, and NF-

κB.¹⁰⁻¹³ These intersections are relevant to tumour 

progression, microvascular remodelling, endothelial 

activation, and angiogenic switching.¹⁴⁻¹⁵ 
 

Alongside phytochemical investigations, 

experimental studies involving potentised botanical 

preparations have reported apoptosis-linked 

morphological changes, oxidative stress modulation, 

and reduction in metabolic activity in certain tumour 

cell models.¹⁶⁻¹⁸ While variability in methods and 

reproducibility remain acknowledged limitations, 

such reports support systematic, assay-based 

evaluation of potentised preparations under 

reproducible experimental environments. 

 

Within this framework, the aim of the present study 

was to determine whether Hydrastis canadensis 200C 

elicits a measurable biological response in A549 lung 

adenocarcinoma cells when tested through the MTT 

assay. Specifically, the study sought to evaluate 

concentration-dependent changes in cell viability and 
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derive an IC₅₀ value under standardised in-vitro 

conditions, thereby generating preliminary data to 

inform future mechanistic research involving 

oxidative stress markers, apoptotic pathways, or 

tumour–microenvironment interactions. 

 

MATERIAL AND METHODS 

A549 (A human lung adenocarcinoma cell line) 

 

 
 

Test Item 

The test preparation used in this study was Hydrastis 

canadensis 200C (Sample A), obtained from a GMP-

certified manufacturer. The remedy was supplied in 

sterile glass vials and handled under aseptic 

conditions. For experimental use, the preparation 

was diluted in Minimum Essential Medium (MEM) 

supplemented with 10% fetal bovine serum (FBS) to 

achieve working concentrations ranging from 0.78 

µL to 100 µL per well. Immediately before each 

assay, the test solution was passed through a 0.22 µm 

sterile syringe filter to ensure particulate-free 

preparation. 

 

2. Cell Line and Culture Conditions 

A549 (human lung adenocarcinoma) cells were 

obtained from a certified cell repository and 

maintained as per standard culture guidelines. Cells 

were grown in MEM containing 10% FBS, 1% L-

glutamine, and 1% penicillin–streptomycin. Cultures 

were maintained at 37 °C in a humidified incubator 

with 5% CO₂. Only cells within the logarithmic 

growth phase and passage numbers below 25 were 

used for experimentation to ensure uniformity. 

 

3. Experimental Design 

All experiments were performed in 96-well flat-

bottom tissue-culture plates. A549 cells were seeded 

at a density of 1 × 10⁴ cells per well and allowed to 

adhere for 24 hours. After stabilization, culture 

medium was replaced with fresh medium containing 

varying concentrations of Hydrastis canadensis 200C 

(0.78, 1.56, 3.12, 6.25, 12.5, 25, 50, and 100 µL). 

Untreated wells served as negative controls. 

 

3.1 Positive Control 

Cisplatin (reference chemotherapeutic drug) was 

used as the positive control and prepared at standard 

laboratory concentrations (0.78–100 µg/mL) under 

sterile conditions. 

 

4. MTT Cytotoxicity Assay 

Cytotoxicity was evaluated using the MTT assay, 

which measures mitochondrial dehydrogenase 

activity as an indicator of cell viability. After 24 

hours of exposure to the test preparation, 10 µL of 

MTT reagent (5 mg/mL) was added to each well, 

followed by 3 hours of incubation in the dark at 37 

°C. Formazan crystals formed in viable cells were 

dissolved with 100 µL DMSO, and absorbance was 

measured at 570 nm using a microplate reader. 

 

5. Calculation of Cell Viability and IC₅₀ 
Cell viability (%) was calculated relative to untreated 

control wells. Dose–response curves were generated 

using non-linear regression analysis. The half-

maximal inhibitory concentration (IC₅₀) was 

calculated using GraphPad Prism software. All 

measurements were performed in triplicate, and 

mean ± standard deviation (SD) values were 

reported. 

 

6. Morphological Assessment 

Cellular morphology was documented using an 

inverted phase-contrast microscope. Observations 

included cell rounding, shrinkage, detachment, and 

membrane irregularities, which were considered 

indicators of cytotoxic or apoptosis-related effects. 

 

7. Statistical Analysis 

Data were analyzed using one-way ANOVA 

followed by post-hoc multiple comparison tests 

where applicable. A p-value < 0.05 was considered 

statistically significant. 

 

 

RESULT 
Morphological Observations 

Treatment with Hydrastis canadensis 200C produced a dose-dependent decline in cell viability. At the lowest 

concentration (0.78 µL), survival decreased to 65.24%, while the highest concentration (100 µL) reduced viability to 

5.18%. 
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Microscopic inspection showed a progressive reduction in the number of adherent A549 cells with increasing 

concentrations of Hydrastis canadensis 200C. Higher doses produced visibly fewer intact cells and a thinning of the 

monolayer compared with the untreated control. No additional structural details were inferred beyond the visible 

decrease in cell density. 

 
Table No1: MTT result- Cisplatin 

 

 

 

 

 

 

 

 

 

 

 

Cytotoxicity of Cisplatin on A549 Cells 

 

Cisplatin demonstrated a clear, concentration-dependent reduction in metabolic activity in A549 cells. Increasing 

concentrations from 7.81 to 1000 µg/mL progressively decreased cell survival from 69.80% to 6.72%. 

 

Table No 2: MTT result-Hydrastis Canadensis 

Sample 

name 

Concentration 

(µL) 

Absorbance % cell 

survival 

% Inhibition IC 50 

Blank - 1.757 100 - - 

 

 

 

 

Hydrastis 

0.78 1.503 65.24 34.76  

 

 

6.15 

1.56 1.409 62.28 37.72 

3.12 1.239 53.12 46.88 

6.25 0.82 37.97 62.03 

12.5 0.324 25.05 74.95 

25 0.211 12.81 87.19 

50 0.131 8.26 91.74 

100 0.109 5.18 94.82 

Cytotoxicity of Hydrastis canadensis 200C on A549 Cells 

 

Morphological Observations 

Treatment with Hydrastis canadensis 200C produced a dose-dependent decline in cell viability. At the lowest 

concentration (0.78 µL), survival decreased to 65.24%, while the highest concentration (100 µL) reduced viability to 

5.18%. 

 

Microscopic inspection showed a progressive reduction in the number of adherent A549 cells with increasing 

concentrations of Hydrastis canadensis 200C. Higher doses produced visibly fewer intact cells and a thinning of the 

monolayer compared with the untreated control. No additional structural details were inferred beyond the visible 

decrease in cell density. 

 

DISCUSSION 
The present in-vitro study evaluated the cellular response of A549 human lung adenocarcinoma cells to Hydrastis 

canadensis 200C using a standard MTT-based viability assay. The findings demonstrated a reproducible, 

concentration-dependent reduction in cell viability, supported by corresponding morphological changes, indicating 

that the potentized preparation elicited a measurable biological response under controlled experimental conditions. 

The MTT assay reflects mitochondrial metabolic activity and is widely used to assess changes in cellular viability. 

The progressive decline in metabolic activity observed with increasing concentrations of Hydrastis canadensis 200C 

suggests an alteration in cellular metabolic regulation rather than random variability. The consistency of this 

pattern across experimental replicates supports the robustness of the observed response. 

A549 cells are a well-established in-vitro model for lung adenocarcinoma and are frequently used to investigate 

Sr. 

No. 

Concentration 

(ug/mL) 
Absorbance 

%Cell 

Survival 
% Inhibition 

IC 50 

1. 7.81 1.226 69.80 30.20  

 

 

 

74.15 

 

2. 15.63 1.13 64.33 35.67 

3. 31.25 1.073 61.09 38.91 

4. 62.5 0.785 44.69 55.31 

5. 125 0.573 32.62 67.38 

6. 250 0.398 22.66 77.34 

7. 500 0.298 16.97 83.03 

8. 1000 0.118 6.72 93.28 
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tumour biology and cellular stress responses. Although angiogenic or inflammatory markers were not evaluated in 

the present study, reductions in tumour cell viability may have relevance for tumour–microenvironment 

interactions, warranting further targeted investigation. 

 

The observations of this study are interpreted within the framework of high-dilution research, which aims to 

examine biological responses to potentized preparations using contemporary experimental tools. The ability to 

detect reproducible changes in cell viability using a standardised in-vitro assay supports the view that 

homoeopathic medicines can be systematically investigated within modern biological research paradigms. 

Morphological assessment provided qualitative support for the quantitative MTT findings, with treated cultures 

exhibiting reduced adherence and altered cell density at higher concentrations. These features are consistent with 

metabolic stress and reduced cellular viability. 

 

While the observed effects are experimentally demonstrable, the study is limited by reliance on a single viability 

assay and the absence of mechanistic endpoints. Further investigations incorporating complementary cellular and 

molecular assays will be necessary to better characterise the biological processes associated with the observed 

responses. 

 

CONCLUSION 
Hydrastis canadensis 200C was associated with a measurable, concentration-dependent reduction in the viability of 

A549 human lung adenocarcinoma cells, with an IC₅₀ value of 6.15 µL under the experimental conditions. The 

observed reduction in cell viability, supported by corresponding morphological changes, indicates that the 

potentized preparation produced a reproducible biological response in this in-vitro model. Although downstream 

signalling or vascular-related endpoints were not examined in the present study, the observed cellular responses 

warrant further investigation to determine whether high-dilution preparations may influence biological pathways 

relevant to tumour–microenvironment interactions. Future studies incorporating complementary assays, including 

evaluation of angiogenic mediators, oxidative stress parameters, mitochondrial function, and endothelial–tumour 

cross-talk, will be necessary to further characterise the biological context of the observed effects. 
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