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Abstract 
      The purpose of this study was to test the toxicity of a Siddha drug, Sivanar Vembu Khuzhi 
Thailam (SVKT), in Sprague Dawley rats. The chronic toxicity study was conducted in accordance 
with (OECD) test guideline 408. In this study, SVKT was administered orally every day to groups 1 
to 3 of rats at doses of 40, 130, and 400 mg/kg body weight for a period of 90 days. An additional 
satellite group (group 4) received 400 mg/kg body weight of SVKT for 90 days and did not receive 
the drug for another 28 days.  The experiment ended on day 118 for the group 4 and day 90 for the 
other groups. The animals' body weight was measured once a month. Hematological and 
biochemical analyses were performed at the conclusion of the experiment. Histopathological 
examination of vital organs of rats was performed for gross findings. Organ weights were also 
recorded.  
       There was no significant difference (p > 0.05) observed in the relative organs weight, body 
weight. However, histopathological findings seen in test groups were also seen in control. The 
increase in total WBC and differential counts were within normal physiological range.  
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 Introduction 
 
 Medicinal plants are a storehouse of 
various bioactive chemicals with different 
medicinal qualities. According to a survey 
conducted by the World Health Organization, 
traditional herbal formulations are popular among 
80 percent of the population in underdeveloped 
countries to treat ailments1. Many natural 
elements found in plants, such as polyphenols, 
flavonoids, and tannins, are protective and 
curative in various ways2. Siddha is a traditional 

medical system that dates back thousands of 
years. This system of medicine is used to 
address acute and chronic medical problems and 
is primarily practiced in the southern part of 
India3.  Standardization of herbal formulations is 
vital in determining the quality of the drug based 
on the concentration of its active principle and 
assuring its safety profile, of which botanicals are 
an essential part of this type of traditional 
medicine4. Before beginning a human trial, 
preclinical toxicity research is essential to define 
a safe dose and find the medicine’s negative 
effects5. 

Psoriasis mainly affects the skin and is a 
chronic autoimmune disease. Pathogenesis of 
this chronic inflammatory diseases involves 
mainly IL-23/Th17 axis and several molecules 
have been marketed which target this axis67. The 
disease affects 1 to 3 percent of the world's 
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population and is characterized by itching, 
erythema, and scaling8. Long-term treatment is 
essential because of the chronicity and recurrent 
nature of psoriasis. The severity of the condition, 
the presence of related comorbidities, and 
access to health care are all factors in 
determining how it is treated. Patients are 
classified as mild, moderate, or severe 
depending on the clinical severity of the lesion, 
the percentage of body surface area affected, 
and their overall quality of life. Psoriasis is 
treated using phototherapy, glucocorticoids, 
anticancer drugs, immunosuppressants, and 
biologicals. Yet, no treatment has been 
demonstrated to be effective9. Furthermore, long-
term use of these medications has its own set of 
side effects. Siddha medicine, which originated in 
India and Sri Lanka, is an old and well-
documented among Indian traditional remedies, 
based on careful observation and 
experimentation10. Siddha classifies skin 
illnesses into the following categories: Vida 
kadikal,  Amman, Kuttam, Karappan, Punkal, and 
miscellaneous, with safe herbal and herbo 
mineral treatments for all of them. Under 
karappan diseases, psoriasis is synonymous with 
kutta karappan, mandai karappan, and chori 
kiranthi (kiranthi diseases)11. Although Siddha is 
widely used to treat psoriasis, there are no 
published studies on its clinical efficacy and 
safety. Siddha medicine, which originated in India 
and Sri Lanka and is based on meticulous 
observation and experimentation, is one of the 
well-documented and oldest Indian traditional 
treatments3. Sivanar vembu kuzhi thailam 
(SVKT)12 is a polyherbal formulation described in 
traditional literature of siddha for Karappan 
(chronic weeping eczema in children), Megam 
(veneral diseases), Kushtam (leprosy), Katti 
(boils), Seelaipun (bed sores), Vandu kadi (insect 
bites), Visham (toxaemic states), Naatpatta 
viranam (chronic ulcers), and Kalanchaka padai 
(psoriasis). Indigofera aspalathoides, Celastruss 
paniculatus, and Corallocarpus epigaeus are the 
plants that make SVKT 13. 
 

Materials and methods 
 

Supplies and chemicals 
SVKT was procured from SKM Siddha 

and ayurveda (GMP certified) Company (India) 
Ltd, Saminathapuram (Post). Modakkurichi, 
Erode District- 638 104, Tamilnadu. All other 

chemicals and clinical diagnostic kits were 
purchased from Agappe Diagnostics Limited, 
India. 

Animal and experimental design 
In this study, adult female Sprague 

Dawley rats aged 12–13 weeks were used. 
Under typical laboratory settings of light (12 h 
light/dark), humidity, and temperature, the 
animals were fed a standard feed and had free 
access to water.  

Institutional animal ethics committee, 
Kasturba Medical College, Manipal 
(IAEC/KMC/78/2017 dated 28.10.2017) approval 
was obtained before the commencement of 
experiment.  

A 90-day oral toxicity study was 
conducted at the central animal research facility, 
Manipal to assess the safety of SVKT. The body 
weight was documented before the 
commencement of experiment. The dosage 
levels that were targeted were 40, 130, and 400 
mg/kg/day. The human dose of SVKT was 
converted to animal equivalent dose (AED) of 40 
mg/kg/day using surface area ratios. The second 
dose chosen was approximately three times that 
of the AED, and the third dose was 
approximately ten times that of the AED.  

Thirty rats were grouped into five of six 
animals each in this experiment. SVKT was 
dosed orally to four groups (groups 2 – 5) rats for 
90 days continuously.  

The control animals (group 1) were only 
given 10 mL/kg body weight of distilled water. 
Groups 2 to 4 received SVKT at the dose of 40, 
130 and 400 mg/kg body weight respectively.  
The satellite group (group 5) animals were given 
the SVKT 400 mg/kg body weight orally for 90 
days and then didn't get any therapy for another 
28 days. This experiment ended on day 118 for 
the satellite group and day 90 for the other 
groups.  

Throughout the study, all of the 
experimental animals were monitored for 
mortality daily. During the experimental period, 
visual observations for behavioral patterns 
(salivation, fur, lethargy, and sleep), changes in 
physical appearance, injury, pain, and signs of 
illness were made once daily. The animals' body 
weight was measured once a month. 

At the end of the 90-day treatment period 
in groups 1–4 and 118-day treatment period in 
group 5, rats were anesthetized with 
pentobarbital (150 mg/kg) and blood was drawn 
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by retro-orbital puncture in EDTA vacutainers (for 
hematological analysis) and serum vacutainers 
(for biochemical analysis). Total white blood cell 
count, differential count, hemoglobin, mean 
corpuscular Hb conc, mean corpuscular Hb, total 
red blood cells, mean corpuscular volume, 
packed cell volume, red blood cells distribution 
width, and platelet count were all measured with 
a fully automated hematology analyzer (AGD 
Erma Inc., Japan). 

A fully automatic analyzer (Star 21 Plus 
Semiautomatic Biochemistry Analyzer, India) was 
used to assess serum biochemical parameters 
such as urea, creatinine, uric acid, total protein, 
albumin, globulin, alanine transaminase (ALT), 
aspartate transaminase (AST), alkaline 
phosphatase (ALP), and serum electrolytes 
(sodium, potassium, and chloride). All rats were 
subjected to a gross necropsy at the end of the 
study. Heart, liver, spleen, kidneys, lungs, skin, 
and brain organs were dissected, trimmed, and 
weighed. Their relative weights were calculated. 
These organs were preserved in a 10% formalin 
solution and histologically examined. 
 

Results 
 

Clinical signs: 
Daily oral administration of SVKT (all 

three doses) for 90 days caused no visible 
toxicity symptoms. There were no deaths or 
obvious clinical manifestations in any of the 
groups during the experiment. Physical 
examination of the treated rats revealed no 
evidence of toxicity in their mucus membranes, 
eyes, fur, or behavioral alterations such as 
salivation, tremors, sleep, diarrhea or coma.  
 

Discussion 
 

Dietary intake and metabolic process 
efficiency determine an individual's nutritional 
status. The bodyweight may determine an 
individual's health status; an increase in body 
weight is an indication of the normal health status 
of animals. Increase in the body weight of 
animals among all the study groups indicates 
nullification of the adverse impact of the drug on 
weight gain. The drug did not affect the relative 
weight of the heart, liver, spleen, kidney, lung, 
and brain at any dose level in rats compared to 
the control group. As a result, an increase in 
body weight from drug administration indicates 

that the drug is safe for mass balance and overall 
body functions, which is supported by an 
insignificant change in relative organ weights14, 15. 
During this oral toxicity study, there was no 
fatality or clinical signs/symptoms of broad 
systemic toxicity during this oral toxicity study16. 
The integrity and functionality of organs and 
organ systems are assessed using biochemical 
markers. They are also significant in determining 
the overall body health, assessment of risk, and 
pathological conditions17. Based on the 
biochemical findings of the current investigation, 
no significant changes in several indicators of 
kidney and liver function were detected. Clinical 
biochemistry values and hematological data are 
used to determine a drug's toxicity. An increase 
in these enzyme levels indicates that the liver 
parenchymal cells have been damaged5. The 
liver, being the primary organ for metabolising 
and detoxifying medications and poisons in the 
body, is vulnerable to chemical assault18. Serum 
ALT and AST are the most sensitive markers of 
liver damage because they are found in the 
cytoplasm and are released into the circulation 
following hepatocellular damage19. But SVKT 
administration did not show significant increase 
in AST, ALT, ALP, total protein levels, albumin, 
globulin, direct bilirubin, and serum electrolytes 
such as sodium, potassium, and chloride,” 
indicating no damage to the parenchymal cells 
when correlated with the histological examination. 
However, there was a significant increase in the 
total bilirubin levels in the SVKT group (400 
mg/kg bw) and satellite group. The increased 
serum total bilirubin may be due to the 
destruction of aged red blood cells, which results 
in increased bilirubin production, bile duct 
blockage, direct bilirubin buildup, and escape 
from the liver into the blood, impairing the liver's 
ability to transform bilirubin to the bile pigment-
bilirubin glucuronide20–22. 

Toxic chemicals frequently target the hem
atopoietic system, particularly the bone marrow, 
producing red blood cells. The hematopoietic sys
tem is a primary tissue in which mature cells with 
a short life span are replaced by young cells. It is 
also one of the most sensitive organs in animals 
to test toxicity.  In the current study, the majority 
of the parameters such as RBC, Hb, MCV, MCH, 
MCHc, RDWc, PLT Count, and PCV in the SVKT 
treated group was found to be comparable to 
control, with values within the normal 
physiological range, indicative of a lack of toxic 
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potential to the hematopoietic system22–25. The 
count of white blood cells and their indices are 
important in immune function. The immune 
system's ability to create antigenic specificity and 
the phenomena of immunological memory are 
two distinct features. Leukocytes (white blood 
cells) give immunity to the body against antigen 
invasion. Compared to control, SVKT 400 mg/kg 
BW and satellite groups, WBC, and differential 
leukocyte count levels were greater, showing an 
immune system boost, which might be related to 
the test drug's immunopotentiation action26–28. 
The elevated levels were within normal 
physiological range29,30.   

Some histological changes were seen 
only in the brain (pyknotic neurons), kidney 
(edematous cortex in some areas), and lungs 
(aggregation of inflammatory cells) of 
experimental animals as well as the satellite 
group. However, the histological changes 
observed in the experimental groups in the brain, 
kidney, and lungs were also observed in the 
normal group. They thus cannot be attributed to 
the administration of the SVKT, and these 
changes could be considered incidental. 

Histologically, all of the remaining organs were 
normal. 
 

Conclusions 
 
Our data indicate that subchronic 

exposure to Sivanar vembu kuzhi thailam at the 
dose of 40 and 130 mg/kg body weight did not 
significantly change any of the parameters 
analyzed.  Hence this indicates that the 
traditionally recommended dose in human beings 
is safe.  
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clearance from Institutional animal ethics 
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     Table 1. Effect of SVKT on biochemical parameters in Rats. 
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               Table 2. Effect of SVKT on Haematology in Rats. 
 

 
               Figure 1. Qualitative assessment of Haematoxylin and Eosin (H & E) stained organ tissues. 
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