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SCIENTIFIC EVALUATION OF SIDDHA FORMULATION SIRUPANCHAMOOLA KIYAZHAM:  ANTIMICROBIAL ACTIVITY, MOLECULAR DOCKING AND TOXICOLOGICAL SAFETY ASSESMENTS
 

Abstract
The Siddha system of medicine, deeply rooted in Tamil Nadu's traditional practices, emphasizes holistic health through herbal and mineral formulations.  Combining antibacterial activity, molecular docking mechanisms, and toxicological safety assessments, this work offers a thorough scientific assessment of Sirupanchamoola Kiyazham (SPK), a Siddha preparation.  Safety and efficacy of SPK were evaluated using advanced methods including toxicity studies in Wistar albino rats, High-Performance Thin-Layer Chromatography (HPTLC), and Thin-Layer Chromatography (TLC). The antimicrobial study verified sterility of SPK by not revealing any microbial contamination. In Docking study, the binding of solanine, quercetin, luteolin, and lupeol to Cyclooxygenase-2 (COX-II) and Prostaglandin H synthases highlights the potential of Sirupanchamoola Kiyazham as an analgesic and anti-arthritic agent, HPTLC fingerprinting identified important phytocompounds.  Acute and 28-day repeated-dose oral toxicity tests as well as other toxicological evaluations found no appreciable side effects, therefore verifying the safety of SPK within clinical dosage ranges. The results confirm the therapeutic potential of SPK and support its safe integration into contemporary medicine. This research bridges the gap between traditional knowledge and scientific validation, paving the way for future clinical trials to establish its efficacy in managing pain related conditions.
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1. Introduction
The Siddha system of medicine, rooted in the ancient traditions of Tamil Nadu, offers a holistic approach to health by emphasizing the balance of the three fundamental humors - vali, azhal and iyam. This system not only focuses on curative measures but also prioritizes prevention, aligning with the adage(1), "Prevention is better than cure." Siddha formulations, derived from natural sources such as plants, minerals, and animal products(2), have been used for centuries to treat a wide range of ailments. Despite the advent of modern medicine, traditional systems like Siddha continue to play a vital role in healthcare, with approximately 80% of the global population relying on traditional medicine for primary healthcare needs(3). However, the scientific validation of these traditional formulations remains limited, particularly for mineral-based compositions. 
[bookmark: _Hlk200956381]While Siddha medicines have long been considered safe and effective, the lack of rigorous scientific validation(4) poses a significant challenge to their global acceptance and integration into modern healthcare systems. Specifically, there is a dearth of comprehensive studies evaluating the safety, efficacy, and mechanisms of action of Siddha formulations. This gap is particularly evident in the case of mineral-based compositions, which have received less attention compared to plant-based remedies. Without scientific validation, the potential of these formulations to contribute to modern medicine remains untapped, and their safety for long-term use remains uncertain(5).
This study aims to address these gaps by conducting a comprehensive analysis of the Siddha formulation Sirupanchamoola Kiyazham (SPK). The research integrates multiple scientific approaches, including antimicrobial efficacy testing, molecular docking studies, and toxicological safety assessments, to evaluate the formulation's therapeutic potential and safety profile. By employing advanced techniques such as TLC (Thin-layer Chromatography), HPTLC (High-Performance Thin-Layer Chromatography), and acute and repeated-dose toxicity studies in Wistar albino rats, the study seeks to provide a robust scientific foundation for the use of SPK in traditional and modern medicine. Research on the use of elements in health and illness has become more important on a global scale due to the rise in research effort over the last 20years (6). 
According to OECD (Organization for Economic Co-operation and Development) criteria (7), this study uses an acute 28-day repeated oral toxicity assessment (8) in wistar albino rats to assess the safety profile of Sirupanchamoola Kiyazham. Additionally, the current study evaluates TLC, HPTLC, antimicrobial analysis, and docking study to evaluate the safety and quality of Siddha Formulation "Sirupanchamoola Kiyazham". The findings of this study hold significant implications for the field of traditional medicine. By scientifically validating the safety and efficacy of SPK, this research contributes to the growing body of evidence supporting the integration of Siddha formulations into mainstream healthcare. Furthermore, the study addresses the critical need for toxicity assessments, ensuring that the formulation is safe for long-term use. The antimicrobial and molecular docking analyses provide insights into the mechanisms of action, paving the way for the development of novel therapeutic agents. Ultimately, this research bridges the gap between traditional knowledge and modern science, fostering global acceptance and utilization of Siddha medicine. 
2. Materials and Method
2.1 Collection, Authentication and Preparation of trial siddha formulation(9)
2.1.1 Ingredients: The formulation Sirupanchamoola Kiyazham (SPK) was prepared using Solanum xanthocarpum, Solanum indicum, Desmodium gangeticum, Tribulus terrestris, Sida cordifolia, Ricinus communis, Nymphaea stellata, Aponogeton natans, Premna latifolia, Gmelina arborea, and Stereospermum chelonoides. (See Appendix Figure A1 for images of Ingredients).
2.1.2 Authentication: Raw materials were authenticated by the Department of Medicinal Botany, GSMC, Chennai, and prepared in the Gunapadam laboratory, Government Siddha Medical College, Chennai
2.1.3 Preparation: Ingredients were purified using traditional Siddha methods (10), coarsely ground, and boiled in water until reduced to 1/8th volume. The distillate was cooled and stored for use.
2.1.4 Indication: SPK is traditionally used for conditions like Varma kaayam, Eppilaippu, Moorchai, and Visha kayam.
2.2 Microscopic examination to measure size of the Particle(11)
The particle size of SPK was determined using optical microscopy. The sample was diluted (1/100th) with sterile distilled water, placed on a slide, and measured using a stage micrometer. Average particle size was calculated from 30 observations.
2.3 TLC and High-Performance Thin Layer Chromatography Analysis
2.3.1 Thin Layer Chromatography Analysis (12) SPK was analyzed using Silica gel 60 F254 plates with a solvent system. The plate was marked with a soft pencil, and the sample was spotted for TLC using a micro pipette. The sample volume of 1 ul was applied using a pipette at a distance of 1 cm at 5 tracks in the twin trough chamber and plates were visualized under UV light at 254 nm and 365 nm.
2.3.2 High Performance Thin Layer Chromatography (HPTLC) Analysis (13,14) Advanced separation was performed using pre-coated HPTLC plates. Chromatograms were developed, scanned at 366 nm, and analyzed using CAMAG software to identify phytoconstituents and calculate Rf values.
2.3.3 Aflatoxin (15): SPK was tested for aflatoxins (B1, B2, G1, G2). Standard aflatoxin was applied in 2.5 uL, 5 ML, 7.5 ML, and 10 uL quantities to the surface of a pre-coated TLC plate. Analogously, the test sample was placed in an unsaturated chamber containing a solvent system consisting of a blend of isopropyl alcohol, acetone, and chloroform (85: 10: 5) until the solvent front had shifted at least 15 cm away from the center. The spots were able to dry and produce the chromatogram as a result. To locate the dots, the plates were examined at 365 nm under UV light.
2.3.4 Pesticide Residue Analysis (16,17): The test sample was extracted using 100 ml of acetone and then quickly homogenized. After more filtration was approved, acetone was added to the test combination. The test sample was heated to a maximum temperature of 40°C using a rotary evaporator until the solvent had completely evaporated. burned the residue again after adding a few milliliters of toluene until the acetone was completely gone. The resulting residue was dissolved in toluene and filtered via a membrane filter.
2.4 Antimicrobial Analysis
2.4.1 Pour Plate Method for Sterility Test (18) SPK was tested using the pour plate method. Samples were mixed with melted agar, incubated at 37°C, and observed for microbial growth
2.4.2 Examine a particular pathogen(19) Using the pour plate method, the test sample was promptly inoculated into the designated pathogen medium (EMB, DCC, Mannitol, Cetrimide) and incubated for 24 to 72 hours at 37°C to detect specific pathogens.
2.5 Docking study on Analgesic Property
2.5.1 Phytocomponents: Key compounds(20) (e.g., Solanine, Lupeol, Gallic Acid) were selected for docking studies.
2.5.2 Method (21-22): Docking simulations were performed using Auto Dock 4. Ligands were docked against target proteins, and binding affinities were calculated using the Lamarckian genetic algorithm. 
2.6 Toxicology study(23)
2.6.1 Acute Toxicity: All the animals were housed in regular conditions, which were 22°C and 3°C. The animals were fed a regular pellet diet and had unrestricted access to water. The animals are chosen at random, labeled to enable unique identification, and housed in their cages for a minimum of seven days before the dosage to give them time to adjust to the lab environment. For the control group, the vehicle's volume was the same. The animals were fasted for 12 hours prior to the treatment. Following the fasting period, the animals were measured and then given the test material. Three female animals are employed for each group. Stepwise doses of 10 g/kg, 1 mg/kg, and 2 mg/kg body weight were given. Following dosing, each animal is monitored separately for at least 30 minutes, then every 24 hours, with extra care during the first 4 hours, and then every day for a total of 14 days.
2.6.2 28 - Day Repeated Oral Toxicity: Rats were divided into control, low-dose (20 mg/kg), mid-dose (200 mg/kg), and high-dose (400 mg/kg) groups. SPK was administered orally for 28 days, and hematological, biochemical, and histopathological parameters were 
evaluated (24-26)
2.7 Statical Analysis (27)
Graph pad version 7 was used to do a one-way ANOVA and a Dunnett test on data such body weight changes, food and water intake, hematological, and blood chemistry.

3. Results and discussion




3.1 Quantity of ingredients: All ingredients used in Sirupanchamoola Kiyazham (SPK) were measured at 70 grams each.


19

3.2 Particle size determination: Microscopic examination revealed an average particle size of 89.06 ± 38.62 µm, with a size range of 38.22 µm to 162 µm. (See Appendix Figure A2)
             	3.3    TLC and HPTLC Analysis: 
3.3.1 TLC: Visualization under UV light (366 nm) confirmed the presence of phytocomponents (see Appendix Figure A3a). 
                    3.3.2 HPTLC: Three distinct peaks were observed, with Rf values ranging from 0.04 to 0.93. Peak 1 occupied 57.25% of the area, indicating a dominant compound (see Appendix Figure A3b and Table B1).
3.3.3 Chromatogram Development: See Appendix Figure A3c for 3D view of Chromatogram 
3.3.4 Aflatoxin Analysis (28): No aflatoxins (B1, B2, G1, and G2) were detected in SPK (see Appendix Table B2). 
3.3.5 Pesticide Residue Analysis: The findings shows SPK was free from organo chlorine, organo phosphorus, organo carbamates, and pyrethroid pesticides.
3.4 Antimicrobial Analysis: The pour plate method showed no microbial growth or colony formation, confirming the sterility of SPK (see Appendix Table B3 and Figure A4). 
3.5 Docking Study: Key phytocomponents (solanine, luteolin, lupeol, and quercetin) exhibited strong binding affinity to prostaglandin H synthases, suggesting potential analgesic and anti-inflammatory properties. Solanine showed the highest number of interactions (9), comparable to the standard drug ibuprofen. Compounds like luteolin and luteol, which come after, have important interactions like the standard. These substances were found to have strong binding and inhibition of cyclooxygenase II inhibitory activity, which suggests that they may have analgesic effects. Lupeol demonstrated significant binding, similar to salicylic acid, further supporting SPK’s therapeutic potential. Compounds like solanine, quercetin, and luteolin come next, and they all have important interactions similar to the standard. The docking study results are summarized in Appendix B4 (Table B4a – B4c) 
3.6 Toxicology study: No mortality or significant toxic symptoms were observed in Wistar albino rats. When compared to the control animal, the test group animal's body weight was increased during the sub-acute toxicity. Additionally, there is no discernible change in the water intake of the animals in the subacute toxicity investigation. In comparison to control, the high dose of Sirupanchamoola kiyazham resulted in a drop in hematological parameters, an increase in biochemical parameters, and a rise in renal and hepatic parameters but were within the clinical range of rats (29). Body weight, food, and water intake remained consistent across test and control groups. Hematological, biochemical, and histopathological parameters were within the normal clinical range for rats, confirming SPK’s safety. Histopathological images are provided in Appendix Figure A5. Toxicity study findings are provided in Appendix B5 (Table B5a – B5e). 

The Institutional Ethics Committee's approval of the study protocol (GSMC-CH-ME 5/011/2018) and its registration with the Clinical Trials Registry of India (CTRI/2019/06/019695) underscore the importance of adhering to ethical and regulatory standards in clinical research. Similar protocols (30) have been emphasized in studies evaluating traditional medicines, where standardization and safety are paramount. The use of AYUSH guidelines for physio-chemical analyses and OECD guidelines for toxicity studies aligns with global best practices for ensuring the quality and safety of herbal formulations(31). These steps are critical for bridging the gap between traditional knowledge and modern scientific validation.
The growing preference for Siddha and other traditional medicines over synthetic drugs is well-documented. Traditional medicines are often perceived as safer and more holistic, with fewer adverse effects (32). However, the lack of scientific validation remains a significant barrier to their widespread acceptance and availability (33). Antimicrobial assessments, such as the pour plate test conducted in this study, are essential for establishing the microbiological safety of herbal formulations. The absence of pathogens like Salmonella, E. coli, Staphylococcus aureus, and Pseudomonas aeruginosa in Sirupanchamoola Kiyazham aligns with findings from other studies that highlight the antimicrobial efficacy of traditional formulations (34).
High-Performance Thin-Layer Chromatography (HPTLC) has emerged as a reliable and precise method for analyzing the phytochemical composition of herbal medicines (35). The identification of three significant peaks in the HPTLC analysis of Sirupanchamoola Kiyazham, with Rf values ranging from 0.04 to 0.93, is consistent with findings from other studies that have used HPTLC to characterize complex herbal formulations (36). The predominance of Peak 1, occupying 57.25% of the area, suggests the presence of a major bioactive compound, which could be responsible for the formulation's therapeutic properties. 
Molecular docking studies have become a cornerstone in drug discovery, particularly for understanding the interaction between bioactive compounds and target proteins (37). In this study, the binding of solanine, quercetin, luteolin, and lupeol to Cyclooxygenase-2 (COX-II) and Prostaglandin H synthases highlights the potential of Sirupanchamoola Kiyazham as an analgesic and anti-arthritic agent. Similar findings have been reported in other studies, where phytocomponents from traditional medicines demonstrated strong binding affinity to inflammatory targets (38). These computational insights provide a scientific basis for the traditional use of Siddha formulations in managing pain and inflammation. 
The safety of traditional medicines is a critical concern, and toxicity studies are essential for establishing their therapeutic window. Acute and sub-acute toxicity studies, conducted in accordance with OECD guidelines, are widely used to evaluate the safety of herbal formulations. The findings from the 28-day oral toxicity study of Sirupanchamoola Kiyazham, which showed no significant adverse effects on body weight, hematological, or biochemical parameters, are consistent with other studies that have demonstrated the safety of Siddha medicines (39).The slight increase in renal and hepatic parameters at higher doses is a common observation in toxicity studies and does not necessarily indicate toxicity but rather the need for dose optimization (40).
5. CONCLUSION
People are more aware of and interested in traditional medicine than they are in contemporary medicine. The study underscores the importance of scientifically validating traditional Siddha and varmam formulations to ensure their safety and efficacy so that people might use it without worrying. Sirupanchamoola Kiyazham (SPK) demonstrated sterility, therapeutic potential, and a favorable safety profile in preclinical evaluations. The absence of microbial contamination, coupled with promising analgesic and anti-arthritic properties, positions SPK as a viable alternative to conventional medications.
To ensure the long-term safety of the medication, it is imperative to conduct toxicity testing on siddha preparations before administering them to patients. Hematological and clinical biochemistry information are crucial in assessing the toxicity that medications cause. Toxicity studies confirmed that SPK is safe for human use at the tested doses, with no significant adverse effects. These findings validate the traditional use of SPK and highlight its potential for integration into modern healthcare systems. Further clinical trials are recommended to establish efficacy and safety in human subjects.
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APPENDIX A
FIGURES
Figure A1: Images of raw ingredients used in Sirupanchamoola Kiyazham.
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Fig 8. Desmodium gangeticum
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Figure A2: Particle size of Sirupanchamoola Kiyazham observed under a microscope.
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Figure A3: TLC and HPTLC Images
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Description automatically generated]Figure A3a: TLC plate visualization at 366 nm.


[image: A graph of a line

Description automatically generated with medium confidence]Figure A3b: HPTLC fingerprinting of Sirupanchamoola Kiyazham.



Figure A3c: 3D view of the chromatogram.
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Figure A4: Antimicrobial analysis by the pour plate method.
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Figure A5: Histopathology findings of the control group and test group (high dose).
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APPENDIX B
TABLES

Table B1: HPTLC findings (Rf values and peak areas)

	Peak
	Start
Rf
	Start
Height
	Max 
Rf
	Max
Height
	Max
%
	End 
Rf
	End
Height
	Area
	Area
%

	1
	-0.04
	13.3
	0.00
	733.5
	43.73
	0.01
	703.5
	21636.1
	57.25

	2
	0.01
	705.9
	0.02
	714.6
	42.60
	0.06
	49.1
	15051.1
	39.83

	3
	0.93
	0.0
	0.94
	229.2
	13.67
	0.95
	0.0
	1105.3
	2.92


	






[bookmark: _Hlk206417098]Table B2: Aflatoxin assay by TLC

	Aflatoxin
	Sample SPK
	AYUSH Specification Limit

	B1
	Not Detected - Absent
	0.5 ppm

	B2
	Not Detected – Absent
	0.1 ppm

	G1
	Not Detected – Absent
	0.5 ppm

	G2
	Not Detected - Absent
	0.1 ppm




Table B3: Sterility test results using the pour plate method.
	Organism
	Result
	Specification
	As per AYUSH/WHO

	Total Bacterial Count
	Absent
	NMT 105CFU/g
	As	per	AYUSH specification

	Total Fungal Count
	Absent
	NMT 103CFU/g
	

	E-coli
	Absent
	Absent
	

	Salmonella
	Absent
	Absent
	

	Staphylococcus Aureus
	Absent
	Absent
	

	Pseudomonas Aeruginosa
	Absent
	Absent
	



Table B4: Docking Study Results

Table B4a: Summary of molecular docking studies of compounds against 6COX (Cyclooxygenase II) and Prostaglandin H synthases (-1IGX).

	
	

Compounds
	Binding Free energy
Kcal/mol
	Inhibition constant	Ki µM
(*mM)(**nM)
	Electrostatic energy Kcal/mol
	Intermolecular energy Kcal/mol
	Total Interaction Surface

	6COX-
Cyclooxygenase II
	Solanine
	-7.05
	6.82
	0.21
	-9.79
	685.46

	
	Luteolin
	-6.95
	8.04
	-0.04
	-7.58
	627.71

	
	Vasicinol
	-5.35
	120.7
	-0.04
	-5.94
	404.48

	
	Lupeol
	-4.67
	6.01
	0.01
	-4.07
	647.82

	
	Gallic acid
	-4.61
	416.22
	-1.08
	-4.82
	453.55

	
	Quercetin
	-3.85
	1.50*
	-0.01
	-5.08
	426.07

	
	Ibuprofen
	-6.39
	20.55
	0.03
	-7.59
	454.03

	Prostaglandin
H synthases -
1IGX
	Solanine
	-3.57
	2.44*
	-0.01
	-4.17
	388.16

	
	Luteolin
	-5.38
	114.81
	-0.12
	-5.57
	473.68

	
	Vasicinol
	-4.36
	638.88
	-1.99
	-5.15
	465.86

	
	Lupeol
	-6.95
	8.04
	-0.04
	-7.58
	627.71

	
	Gallic acid
	-4.05
	1.08*
	-1.09
	-4.32
	361.36

	
	Quercetin
	-3.27
	4.01*
	-0.12
	-5.10
	446.12

	
	Salicylic acid
	-3.55
	2.48*
	0.07
	-4.55
	479.1



Table B4b: Amino acid residue interactions of lead compounds and standards against Prostaglandin H synthases (-1IGX).

	Name of
Phytocomponents
	No of
Interactions
	Amino Acid Residue- Binding

	Solanine
	5
	33 VAL
	35 PRO
	38 TYR
	40 PRO
	55 TYR
	
	

	Luteolin
	5
	35 PRO
	38 TYR
	40 PRO
	55 TYR
	68 ASN
	
	

	Vasicinol
	0
	39 TYR
	464ASN
	465 GLU
	468LYS
	474PRO
	498 ILE
	499 ASP

	Lupeol
	6
	33 VAL
	35 PRO
	38 TYR
	40 PRO
	53 ASP
	55TYR
	68ASN

	Gallic acid
	2
	38 TYR
	40 PRO
	42 GLN
	68 ASN
	165THR
	166LYS
	48 LYS

	Quercetin
	5
	35 PRO
	38 TYR
	40 PRO
	55 TYR
	67 PRO
	68 ASN
	

	Salicylic acid
	
	33 VAL
	35 PRO
	38 TYR
	40 PRO
	55 TYR
	68 ASN
	


Table B4c: Amino acid residue interactions of lead compounds and standards against 6COX (Cyclooxygenase II).
	Name of Photo component

	Solanin e
	
Luteolin
	Vasicin o
	
Lupeo
	Galli c acid
	Querceti n
	Ibuprof e

	No of Interactions
	9
	7
	4
	5
	0
	2
	

	









Amino Acid Residue- Binding
	90 HIS
	90 HIS
	353
SER
	113
MET
	83
LYS
	83 LYS
	90 HIS

	
	120
ARG
	192GL N
	381
PHE
	116
VAL
	86
PRO
	
84 PRO
	192
GLN

	
	192
GLN
	349
VAL
	384
LEU
	120
ARG
	120
ARG
	86 PRO
	352
LEU

	
	348
TYR
	353
SER
	385
TYR
	349
VAL
	123
LEU
	89 VAL
	353
SER

	
	349
VAL
	384
LEU
	387
TRP
	352
LEU
	470
PHE
	
90 HIS
	387
TRP

	
	352
LEU
	387
TRP
	518
PHE
	353
SER
	471
SER
	93 LEU
	513
ARG

	
	353
SER
	516
ALA
	522
MET
	355
TYR
	472
LEU
	115 TYR
	516
ALA

	
	355
TYR
	517 ILE
	523
VAL
	359
LEU
	
	119 SER
	518
PHE

	
	384
LEU
	518
PHE
	530
SER
	381
PHE
	524
GLU
	120 ARG
	523
VAL

	
	385
TYR
	522
MET
	
	385
TYR
	
	
122 TYR
	

	
	387
TRP
	523
VAL
	
	387
TRP
	
	123 LEU
	

	
	513
ARG
	5330SE
	
	518P H
	
	355TY
	

	
	516
ALA
	
	
	522
MET
	
	513 ARG
	

	
	518
PHE
	
	
	523
VAL
	
	
524 GLU
	

	
	522
MET
	
	
	527
ALA
	
	
	

	
	523
VAL
	
	
	530
SER
	
	
	

	
	527
ALA
	
	
	531
LEU
	
	
	

	
	530 SER
	
	
	
	
	
	










Table B5: Toxicity Study Results 

Table B5a: Observations after the acute oral toxicity test.
	Parameters
	Control group
	Test group

	Body weight
	Normal
	Increased

	Assessments of posture
	Normal
	Normal

	Signs of Convulsion Limb paralysis
	
Normal
	
Normal

	Body tone
	Normal
	Normal

	Lacrimation
	Normal
	Normal

	Salivation
	Normal
	Normal

	Change in skin color
	No significant color change
	No significant Color changed

	Piloerection
	Normal
	Normal

	Defecation
	Normal
	Normal

	Sensitivity response
	Normal
	Normal

	Locomotion
	Normal
	Normal

	Muscle gripness
	Normal
	Normal

	Rearing
	Mild
	Normal

	Urination
	Normal
	Normal





Table B5b: Behavioral changes after the acute oral toxicity test.

	Behavioral Changes
	Control group
	Test group

	Alertness
	Positive
	Positive

	Aggressiveness
	Negative
	Negative

	Pile erection
	Negative
	Negative

	Grooming
	Positive
	Positive

	Gripping
	Negative
	Negative

	Touch Response
	Positive
	Positive

	Decreased Motor Activity
	Negative
	Negative

	Tremors
	Negative
	Negative

	Convulsions
	Negative
	Negative

	Muscle Spasm
	Negative
	Negative

	Catatonia
	Negative
	Negative

	Muscle relaxant
	Negative
	Negative

	Hypnosis
	Negative
	Negative

	Analgesia
	Negative
	Negative

	Lacrimation
	Negative
	Negative

	Exophthalmos
	Negative
	Negative

	Diarrhea
	Negative
	Negative

	Writhing,
	Negative
	Negative

	Respiration
	Negative
	Negative

	Mortality.
	Negative
	Negative



Table B5c: Observations of Wistar albino rat groups exposed to Sirupanchamoola Kiyazham during the acute stage.

	Parameters
	DOSE
	DAYS

	
	
	1
	7
	14

	Body weight
	Control
	180.6±1.44
	181.4 ± 4.32
	183.2 ± 7.63

	
	High dose
	190.5± 7.75
	188.7 ± 1.67**
	184.4 ± 2.67*

	
	P value (p)*
	S
	S
	NS

	
Water Intake
	Control
	48.5 ± 3.74
	50.32±6.23
	52.4±3.23

	
	High dose
	40.4±2.53
	36.2±1.61***
	32.9±6.49***

	
	P value (p)*
	S
	S
	S

	
Food intake
	Control
	42.16±7.26
	43.6±4.12
	48.6±3.46

	
	High Dose
	37.4±5.14
	30.3±1.52***
	28.2 ±4.24***

	
	P value (p)*
	S
	S
	S




Table B5d: Observations of Wistar albino rat groups exposed to Sirupanchamoola Kiyazham after 28 days of oral toxicity study.

	Parameters
	DOSE
	DAYS

	
	
	1
	7
	14
	21
	28

	


Body weight
	Control
	180.6±3.62
	181.4 ± 4.14
	183.7 ± 9.61
	184.6 ± 3.03
	185.7 ± 1.31

	
	Low dose
	183.2 ± 1.14
	182.7 ± 3.64
	180.4± 1.51
	180.1 ± 4.66
	178.4± 3.76

	
	Mid dose
	186.6± 1.64
	184.3 ± 2.74
	182.4 ± 8.32
	181.1 ± 3.16
	177.7 ± 3.82

	
	High dose
	184.4± 6.74
	182.6 ± 2.12
	178.6 ± 2.36
	177.2 ± 4.78
	174.12± 2.39

	
	P value (p)*
	NS
	NS
	NS
	NS
	NS

	


Water intake
	Control
	61.5 ± 8.95
	61±6.23
	58.5±6.23
	59±8.196
	61.5±3.96

	
	Low dose
	54.5±3.12
	53.4±4.12
	54.7±3.24
	54.2±1.28
	55.9±4.23

	
	Mid dose
	50.7±1.23
	39.3±2.11
	37.1±1.13
	32.4±1.21
	31.4±1.14

	
	High dose
	30.1±1.12
	20.2±2.23
	20.4±1.23
	21.2±2.33
	18.4±1.25

	
	P value (p)*
	NS
	NS
	NS
	NS
	NS

	


Food intake
	Control
	37.12±5.37
	38.5±3.22
	39.5±3.37
	38.5±3.37
	37±3.12

	
	Low dose
	39.7±2.98
	37.3±2.32
	34.1±7.28
	33.4±2.92
	32.6±1.62

	
	Mid dose
	37.2±1.25
	32.2±1.20
	30.2±2.15
	29.4±1.28
	25.2±2.44

	
	High dose
	30.2±1.24
	26.2±1.24
	23.6±2.66
	22.2±1.20
	20.1±3.12

	
	P value (p)*
	NS
	NS
	NS
	NS
	NS





Table B5e: Parameters of Wistar albino rat groups exposed to Sirupanchamoola Kiyazham after 28 days of oral toxicity study.

	Parameters
	Category
	Control
	Low dose
	Mid dose
	High dose
	P
value(p
)*

	












Haematolog ical parameters
	Hemoglobin(g
/dl)
	13.8±0.88
	13.90±1.1
6
	12.14±0.6
6
	11.28±1.1
6
	N.s

	
	Total	wbc
(×103 l)
	11.91±0.5
9
	11.85±1.2
3
	10.08±1.2
1
	8.110±2.2
7
	N.s

	
	Neutrophils(
%)
	33.65±0.0
6
	33.3±1.24
	32.11±2.1
6
	30.20±1.1
0
	N.s

	
	Lymphocyte
(%)
	70.24±1.4
8
	70.02±1.1
2
	69.20±1.1
6
	66.10±1.2
6
	N.s

	
	Monocyte (%)
	0.86±0.07
	0.85±0.19
	0.72±0.13
	0.71±0.60
	N.s

	
	Eosinophil(%)
	0.54±0.09
	0.54±0.12
	0.62±0.16
	0.72±0.04
	N.s

	
	Platelets
cells103/µl
	687.17±8.
76
	678.71±9.
16
	623.18±2.
20
	627.16±3.
74
	N.s

	
	Total	rbc
106/µl
	7.99±0.12
	7.79±1.57
	7.62±0.19
	7.05±0.12
	N.s

	
	Pcv%
	37.79±0.6
	37.35±1.2
3
	32.98±1.1
8
	31.82±2.1
4
	N.s

	
	Mchc g/dl
	33.6±2.23
	33.29±1.1
9
	30.18±1.1
2
	34.03±1.1
4
	N.s

	
	Mcv fl(µm3)
	49.07±3.6
4
	47.28±8.1
2
	45.20±1.2
4
	42.2±1.94
	N.s

	
Biochemical parameters
	Glucose	(r)
(mg/dl)
	74.45±13.
4
	78.16±1.2
4
	92.26±1.2
2
	110.12±9.
60
	Ns

	
	T. Cholosterol
(mg/dl)
	115.26±1.
83
	118.45±1.
13
	132.42±1.
78
	156.22±1.
93
	Ns



	
	Trigly (mg/dl)
	46.35±1.4
8
	48.22±1.2
8
	49.58±1.8
0
	59.66±1.1
3*
	Ns

	
	Ldl
	73.8±2.43
	75.24±3.1
4
	82.14±1.2
4
	96.64±4.1
2
	Ns

	
	Vldl
	15.2±2.44
	15.82±1.1
4
	18.44±2.1
4
	19.24±4.1
6
	Ns

	
	Hdl
	26.66±6.8
8
	26.16±1.2
4
	24.68±2.1
6
	20.78±1.1
2
	Ns

	
	Albumin
(g/dl)
	3.3±0.17
	3.23±0.22
	2.48±2.02
	3.14±3.16
	Ns

	Renal function test
	Urea (mg/dl)
	13.35±0.9
9
	14.81±1.2
6
	16.26±1.1
8
	21.28±3.1
2
	Ns

	
	Creatinine
(mg/dl)
	0.58±0.08
	0.48±0.06
	0.72±0.14
	0.74±0.12
	Ns

	
	Bun (mg/dl)
	15.12±0.1
0
	15.12±0.2
8
	16.28±0.1
4
	16.90±1.2
2
	Ns

	
	Uric	acid
(mg/dl)
	5.37±0.35
	5.11±0.43
	6.72±2.15
	7.28±0.14
	Ns

	Liver function test
	T	bilirubin
(mg/dl).
	0.50±0.07
	0.58±0.16
	0.62±0.18
	0.72±0.15
	Ns

	
	

Sgot/ast (u/l)
	
114.95±1.
39
	
118.15±2.
11
	121.21±1.
23
	
125.55±1.
23
	

Ns

	
	Sgpt/alt (u/l)
	71.23±1.2
8
	72.91±1.5
9
	76.34±2.1
8
	80.32±1.2
8
	Ns

	
	Alp (u/l)
	146.25±8.
77
	144.2±6.2
7
	149.16±4.
17*
	153.3±4.2
5*
	Ns

	
	T.	Protein
(g/dl)
	6.32±0.38
	6.48±1.34
	7.26±0.23
	6.53±1.26
	Ns


N.S- Not Significant, **(p > 0.01), *(p >0.05), n = 10 values are mean ± S.D (One-way ANOVA followed by Dunnett’s test).
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