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ABSTRACT: The acute and sub-acute toxicity analysis of Siddha 

preparation MV kashayam was carried out with Wistar rats as per the 

guidelines 423 and 407of the Organization for Economic Co‐operation 

and Development (OECD), respectively. In the acute toxicity study, a 

single dose of MV kashayam (1000 and 2000 mg/kg body weight) was 

administered orally to the rats and monitored for 14 days. In the sub-

acute toxicity study, rats were orally administered with MV kashayam 

daily for 28 days at doses of 100 and 200 mg/kg body weight. In both 

the toxicity study, no rats have exhibited clinical signs of toxicity or 

mortality, and the doses were well tolerated by rats and no significant 

change in their mean body weight, food and water intake, 

haematological, biochemical parameters and his to pathological 

examinations as compared to that of control group rats. The findings 

suggest that MV kashayam has a wide margin of safety and a 

negligible amount of toxicity to ensure the safety and potency of the 

kashayam, which can be recommended to use as a novel prophylactic 

and therapeutic agent for COVID 19 based on the clinical study. 

INTRODUCTION: Medicinal plants are used for 

the prevention and treatment of various diseases 

worldwide. The Indian subcontinent has an 

abundant variety of medicinal herbal plants and is 

evident from the Vedic era. Herbs are a rich source 

of diverse bioactive compounds that provide 

unlimited opportunities for the discovery of novel 

drugs and herbal remedies 
1
.  
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The selection of medicinal plants for the discovery 

of new drugs and herbal remedies has mainly been 

facilitated by the wealth of knowledge stored in 

organized traditional medical systems around the 

world. Although a plethora of compounds from 

herbal medicinal plants have been isolated and their 

pharmacological properties have been reported, 

only a small percentage of them have gone through 

drug development processes providing therapeutic 

drugs for clinical applications.  

According to a study carried out in 2001 by 

Fabricant and Farns worth, only a total of 122 

distinct pure compounds from 94 plant species are 

reported to be in clinical use globally 
2
. This 

scenario may be attributed to toxicity effects 
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exhibited by such compounds and safety challenges 

encountered during the drug development process. 

Therefore, it is important to ensure the safety and 

potency of medicinal plants, their preparations, and 

isolated compounds through well-controlled and 

validated scientific protocols for the development 

of novel drugs and herbal remedies 
3, 4

. Moreover, 

toxicity studies play a significant role in the drug 

development process providing information on the 

limits of toxic dose and therapeutic indices of 

potential drugs. In this study, the acute and sub-

acute toxicity studies of MV kashayam in Wistar 

albino rats has been investigated. 

MATERIALS AND METHODS:  

Chemicals and Reagents: All chemicals and 

solvents used for the study were of AR grade and 

purchased from Sigma-Aldrich. The biochemical 

parameters were analyzed with commercially 

available test kits (ALP, ALT, glucose, cholesterol, 

and urea) were purchased from Sigma-Aldrich. The 

preclinical study of acute and sub-acute toxicity of 

MV kashayam was conducted after obtaining due 

approval by the IAEC having approval No IAEC/ 

P. Dharmarajan /M.D(S)/KMCP/124/2020 from the 

Ethical committee of KM College of Pharmacy, 

Madurai. 

Experimental Animals: Wistar albino rats 

(Species-Rattusnorvegicus), approximately 12 

weeks old, weighing 160 g 180 g were purchased 

from the KM College of Pharmacy, Madurai, and 

utilized for toxicity studies. Animals were 

identified by colour markings on their body and 

housed in standard cages with sawdust as bedding 

material, and they were fed with a standard diet 

prepared according to a formula prescribed by 

Saboudry 5 and provided with water ad libitum. 

Rats were exposed to a 12 h light/dark cycle at 

room temperature. The rats were handled under the 

standard guidelines for the care and use of 

laboratory animals (CPCSEA guidelines). Rats 

were acclimatized to the above-mentioned 

conditions for one week before the toxicity studies. 

Acute Oral Toxicity Study: Acute oral toxicity 

study of MV kashayam was performed using 

Wistar rats according to the Organization for 

Economic Co‐operation and Development (OECD) 

guidelines 423 6. A total of 18 rats were segregated 

into three groups randomly, with six rats in each 

group used for this study, and their weight has been 

recorded 
15

. In group I, normal control rats received 

vehicles only. In groups II and III, rats were 

administered with Siddha preparation MV 

kashayam orally under overnight fasting at a dose 

of 1000 and 2000 mg/kg body weight, respectively. 

The rats were maintained under the same 

conditions with normal food and water. They were 

observed individually for the first critical 4 h and 

thereafter twice daily (every day at 9.00 am and 

3.00 pm) during the study period of 14 days for 

mortality, signs of toxicity (changes in the skin, fur, 

eyes, mucus membranes, respiratory depression) 

and behavioural changes (salivation, diarrhoea, 

sleep, coma, lethargy). Further, body weight 

changes, food, and water intake were also recorded 

during the study period. The percentage of body 

weight change was calculated according to the 

following equation 3. 

Percentage body weight change = Body weight at the end of 

each week - initial body weight/ Initial body weight × 100 

On the 14
t
 day, all the rats were kept fasting 

overnight. On the 15
th

 day, they were weighed and 

sacrificed by overdose inhalation of the anesthetic 

ether. Blood samples were collected by cardiac 

puncture for haematological and biochemical 

analyses and followed by his pathological studies. 

Biochemical Parameters and Haematology: Each 

blood sample was divided into two groups in two 

separate tubes, with and without the anticoagulant, 

Ethylenediamine-Tetraacetate (EDTA). The blood 

samples in the tubes without anticoagulant were 

kept for 2 h until complete clotting was observed. 

Afterward, the tubes were centrifuged at 4000 rpm 

at 4 °C for 10 min. Serum was then separated and 

subjected for analysis of biochemical parameters, 

alkaline phosphatase (ALP), alanine 

aminotransferase (ALT), urea, glucose, and 

cholesterol by standard methods using test kits with 

a Konelab auto analyzer.  The blood samples in the 

tubes with the anticoagulant (EDTA) were 

immediately analyzed for haematological 

parameters (red blood count (RBC), haemoglobin 

(Hb), mean corpuscular volume (MCV), mean 

corpuscular haemoglobin (MCH), mean 

corpuscular haemoglobin concentration (MCHC), 

platelet count, white blood count (WBC), 

lymphocyte, monocyte, basophil, and neutrophil) 

using a haematological analyzer 
7
. 
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Sub-acute Toxicity Study: Sub-acute toxicity 

study of MV kashayam was carried out using 

Wistar rats according to the OECD guideline 4078. 

A total of 18 rats were used in the study. Their 

weights were recorded (periodically weekly once) 

and randomly divided into 3 groups, each 

containing 6 rats. The rats were kept fasting 

overnight and MV kashayam was orally 

administered to the rats at a dose of 100 mg and 

200 mg/kg body weight. Respectively, separately 

daily for 28 consecutive days. Rats in group I was 

kept as the control, were administered with 5 ml/kg 

normal saline (vehicle) only.  

The rats of all groups were maintained under the 

same conditions with normal food and water. They 

were monitored for mortality, signs of toxicity, and 

behavioural changes twice daily (every day at 9.00 

am and 3.00 pm) for 28 days. Bodyweight changes, 

food, and water intake, were also recorded from the 

onset of the study. On the 28
th

 day, all the rats were 

kept fasting overnight. On the 29
th

 day, they were 

weighed and sacrificed by an overdose inhalation 

of the anaesthetic ether. Blood samples were 

collected by cardiac puncture for haematological 

and biochemical analyses and followed by his 

pathological studies.  

Statistical Analysis: All the qualitative data were 

expressed as mean ± Standard Error of Mean 

(SEM). Every statistical analysis was performed 

with a one‐way analysis of variance (ANOVA) 

followed by the new Mann keels multiple range 

tests, using SPSS software.  

RESULTS: 

Acute Toxicity Study: In the acute toxicity study, 

there was no significant difference noticed between 

control and treatment groups by oral administration 

of a single dose of MV kashayam at the dose of 

1000 and 2000 mg/ kg bodyweight and noticed no 

mortality in any of the treatment groups. Further, 

the experimental groups did not exhibit any visible 

signs of toxicity or behavioural changes Table 1. 

and were found to be normal throughout the study 

period of 14‐day similar to the control. The mean 

body weights of the test and control group rats are 

given in Table 2. There was no significant 

difference in the mean body weight of the treated 

and control group.  

TABLE 1: EFFECT OF ACUTE TOXICITY STUDY OF SIDDHA FORMULATION MV KASHAYAM ON 

BEHAVIOURAL CHANGES IN MICE 

S. no. Observation GROUP-1 GROUP-2 

 MV Kashayam (MVK) (1000 mg/kg) MV Kashayam (MVK) (2000 Mg/kg) 

1 Alertness Normal Normal 

2 Grooming Absent Absent 

3 Touch response Absent Absent 

4 Torch response Normal Normal 

5 Pain response Absent Absent 

6 Tremors Absent Absent 

7 Convulsion Absent Absent 

8 Righting reflux Present Present 

9 Gripping strength Normal Normal 

10 Pinna reflux Normal Normal 

11 Corneal reflux Present Present 

12 Pupils Normal Normal 

13 Urination Normal Normal 

14 Salivation Normal Normal 

15 Skin colour Normal Normal 

16 Lacrimation Normal Normal 

17 Hyperactivity Absent Absent 
 

TABLE 2: EFFECTS OF ACUTE TOXICITY STUDY OF SIDDHA FORMULATION MV KASHAYAM ON BODY 

WEIGHT CHANGES IN RATS 

Treatment Day 1 Day 14 

Control 180.60±4.10 186.20  ±4.75 

Siddha formulation MV Kashayam 1000 mg.kg
-1

 183.45 ±4.35 187.10 ±4.80 

Siddha formulation MV Kashayam 2000 mg.kg
-1

 184.80 ±4.55 188.80 ±4.95 

The values are expressed as mean ± S.E.M. n=6. The results of group I were compared with other groups such as II and III. 
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Haematological and biochemical parameters were 

determined at the end of the 14‐day study periods 

are presented in Table 3 and 5 and b, respectively. 

The results of haematological parameters such as 

total red blood cell count (RBC), total white blood 

cell count (WBC), platelet count, haemoglobin, 

mean corpuscular haemoglobin (MCH) and mean 

corpuscular haemoglobin concentration (MCHC), 

and biochemical parameters such as serum urea, 

alkaline phosphatase (ALP), alanine amino- 

transferase (ALT), glucose and cholesterol levels of 

both treatment groups were similar to that of the 

control group. 

TABLE 3: EFFECT OF ACUTE TOXICITY STUDY OF SIDDHA FORMULATION MV KASHAYAM ON 

HAEMATOLOGICAL PARAMETERS SUCH AS HB, CALCIUM, RBC AND WBC IN RATS. 

Treatment Haemoglobin 

(mg.dl
-1

) 

RBC 

(10
6
 /mm

3
) 

WBC 

(10
6 
/mm

3
) 

Calcium 

(mg.dl
-1

) 

Control 12.20±1.15 7.30± 0.85 9.40± 1.40 9.10 ±0.80 

Siddha formulation MV Kashayam 1000 mg.kg
-1

 12.70±1.30 7.85±0.92 9.65± 1.50 9.28 ±0.87 

siddha formulation MV Kashayam 2000 mg.kg
-1

 13.10±1.45 8.08±0.98 9.80± 1.64 9.42 ±0.94 

The values are expressed as mean ± S.E.M. n=6. The results of group I were compared with other groups such as II and III. 

TABLE 4: EFFECT OF ACUTE TOXICITY STUDY OF SIDDHA FORMULATION MV KASHAYAM ON 

BIOCHEMICAL PARAMETERS SUCH AS GLUCOSE, CHOLESTEROL, TRIGLYCERIDE, HDL AND LDLIN 

RATS 

Treatment Glucose 

(mg.dl
-1

) 

Cholesterol 

(mg.dl
-1

) 

Triglyceride 

(mg.dl
-1

) 

HDL 

(mg.dl
-1

) 

LDL 

(mg.dl
-1

) 

Control 86.45±3.15 30.42± 1.53 27.30±1.32 36.60±1.60 87.20±2.60 

Siddha formulation MV Kashayam 1000 mg.kg
-1

 83.15±2.85 32.30±1.65 20.60± 0.80 40.75±1.84 77.80±2.05 

Siddha formulation MV Kashayam2000 mg.kg
-1

 88.45±3.24 27.45± 1.33 23.80± 1.08 42.40±1.90 80.40±2.20 

The values are expressed as mean ± S.E.M. n=6. The results of group I were compared with other groups such as II and III.   

TABLE 5: EFFECTS OF ACUTE TOXICITY STUDY OF SIDDHA FORMULATION MV KASHAYAM ON 

BIOCHEMICAL PARAMETERS SUCH AS AST, ALT, ALP, TP AND ALBUMIN IN RATS 

Treatment AST 

(IU.l
-1

) 

ALT 

(IU.l
-1

) 

ALP 

(IU.l
-1

) 

TP 

(g.l
-1

) 

ALBUMIN 

(g.l
-1

) 

Control 295.3±5.10 73.7± 1.34 245.40± 5.20 70.40±2.60 37.30±1.50 

Siddha formulation MV Kashayam 1000 mg.kg
-1

 308.4±5.25 70.2± 1.22 252.10±5.35 73.10±2.87 40.35±1.65 

Siddha formulation MV Kashayam 2000 mg.kg
-1

 312.8±5.40 71.6±1.08 249.10±5.28 71.70±2.68 42.55±1.80 

The values are expressed as mean ± S.E.M. n=6. The results of group I were compared with other groups such as II and III.   

Sub-acute Toxicity Study: Mortality, General 

Signs of Toxicity and Food and Water 

Consumption of Rats. In the sub-acute toxicity 

study, oral administration of MV kashayam daily 

for 28 days at doses of 100, and 200 mg/kg body 

weight to rats did not result in any mortality. 

Similarly, the rats of any of the test groups did not 

show any visible signs of toxicity, such as changes 

in the skin, eyes, fur, and mucous membranes. 

Further, these rats did not show any behavioural 

changes, including salivation, sleep, coma, 

lethargy, and diarrhoea, and were found to be 

normal throughout the study period compared to 

the control group. The effect of MV kashayam on 

the mean body weight of rats in all test groups of 

sub-acute toxicity study is given in Table 5. 

According to the results, agradual increase in the 

mean body weight was observed in rats in 

experimental and control groups during the 28
th

 

day. Weekly food consumption of experimental 

rats was similar to that of control group rats during 

the study period. 

TABLE: 6 EFFECT OF SUB-ACUTE TOXICITY STUDY OF SIDDHA FORMULATION MV KASHAYAM ON 

BODY WEIGHT CHANGES IN RATS 

Treatment Day 1 Day 10 Day 20 Day 28 

Group I- Control 188.85± 5.35 194.30 ± 5.48 197.35± 5.65 202.20 ± 5.70 

GroupII- Siddha formulation MV kashayam100 mg.kg
-1

 185.10 ±5.15 188.60 ± 5.40 192.30± 5.55 194.30 ± 5.75 

GroupIII- Siddha formulation MV kashayam 200 mg.kg
-1

 187.70± 5.30 190.50 ± 5.55 194.30± 5.65 198.40 ± 5.80 

Haematology and Biochemical Parameters of 

Subacute Toxicity Study of MV Kashayam: The 

effect of oral administration of MV kashayam fed 

daily for 28 days in rats resultant effect on 
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haematological and biochemical parameters which 

were determined at the end of the study period in 

treated and control group rats are summarized in 

Table 6 and 7 and 8 respectively. The 

haematological parameters of rats of all 

experimental groups were similar to those of 

control group rats. When considering biochemical 

parameters (serum urea, alkaline phosphatase 

(ALP), alanine aminotransferase (ALT), glucose, 

and cholesterol), there was no significant difference 

between the treated and control group rats.  

TABLE 7: EFFECT OF SUB-ACUTE TOXICITY STUDY OF SIDDHA FORMULATION MV KASHAYAM ON 

HAEMATOLOGICAL PARAMETERS IN RATS 

Treatment 
Haemoglobin 

(mg.dl
-1

) 

RBC 

(10
6
 /mm

3
) 

WBC 

(10
6 
/mm

3
) 

Calcium 

(mg.dl
-1

) 

Control 13.50±1.40 9.20± 0.75 10.60± 1.65 9.60 ±0.45 

Siddha formulation MV kashayam 100 mg.kg
-1

 13.80±1.65 8.78±0.68 9.40± 1.30 9.25 ±0.36 

Siddha formulation MV kashayam 200 mg.kg
-1

 13.95±1.80 9.05±0.72 9.60± 1.38 9.39 ±0.40 

The values are expressed as mean ± S.E.M. n=6. The results of group I were compared with other groups such as II and III.    

TABLE 8: EFFECT OF SUB-ACUTE TOXICITY STUDY OF SIDDHA FORMULATION MV KASHAYAM ON 

BIOCHEMICAL PARAMETERS- I (GLUCOSE, CHOLESTEROL, TRIGLYCERIDE, HDL AND LDL) IN RATS 

Treatment 

BIOCHEMICAL PARAMETERS - 1 

Glucose 

(mg.dl
-1

) 

Cholesterol 

(mg.dl
-1

) 

Triglyceride 

(mg.dl
-1

) 

HDL 

(mg.dl
-1

) 

LDL 

(mg.dl
-1

) 

Control 97.38±3.70 35.25± 1.68 30.20±1.40 34.55±1.80 90.40±2.75 

Siddha formulation MV kashayam100 mg.kg
-1

 95.30±3.55 31.15±1.35 21.20± 0.84 45.35±1.87* 75.75±2.25 

Siddha formulation MV kashayam200 mg.kg
-1

 98.70±3.85 28.60± 1.20 19.20± 1.05 49.30±1.94
*
 72.60±2.18* 

The values are expressed as mean ± S.E.M. n=6.   The results of group I were compared with other groups such as II and III 

were *P<0.05 

TABLE 9: EFFECTS OF SUB-ACUTE TOXICITY STUDY OF SIDDHA FORMULATION MV KASHAYAM ON 

BIOCHEMICAL PARAMETERS- II (AST, ALT, ALP, TP AND ALBUMIN) IN RATS 

Treatments 

BIOCHEMICAL PARAMETERS - II 

AST 

(IU.l
-1

) 

ALT 

(IU.l
-1

) 

ALP 

(IU.l
-1

) 

TP 

(g.l
-1

) 

ALBUMIN 

(g.l
-1

) 

Control 328.2±9.40 76.4± 1.40 260.50± 5.25 73.50± 3.20 45.80±1.70 

Siddha formulation MV kashayam100 mg.kg
-1

 322.3±9.18 72.4± 1.18 267.30±5.55 75.40±3.38 38.20±1.30 

Siddha  formulation MV kashayam200 mg.kg
-1

 316.5±9.00 70.8±1.05 265.50±5.45 78.20±3.55 41.30±1.45 

The values are expressed as mean ± S.E.M. n=6.   The results of group I were compared with other groups such as II and III.   

His To Pathological Studies: The his to 

pathological sections of vital organs (liver and 

kidney) under light microscopic examinations of 

test and control group rats are shown in Fig 1. and 

2. On his to pathological analysis of tissue sections 

of vital organs in rats of all test groups showed a 

normal morphological architecture without any 

treatment-related pathological changes and were 

similar to that of control group rats. 

Histopathology Study of Liver: 

FIG. 1: SECTION OF NORMAL CONTROL ANIMALS (GROUP I) SHOWED NORMAL LIVER ARCHITECTURE 

WHICH WAS BROUGHT OUT THE CENTRAL VEIN, WERE PRESERVED CYTOPLASM AND PROMINENT 

NUCLEUS AND NUCLEOLUS 
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Histopathology Study of Kidney 

 
FIG. 2: SECTION OF NORMAL CONTROL ANIMALS (GROUP I) SHOWED THE STRUCTURE OF THE KIDNEY 

WITH GLOMERULI AND TUBULES, WHICH APPEAR NORMAL 

 
FIG. 3: TREATMENT CONTROL ANIMALS (GROUP 2, MV KASHAYAM 100MG/KG) SHOWED NORMAL 

LIVER ARCHITECTURE WITH WERE BROUGHT OUT THE CENTRAL VEIN, WERE PRESERVED 

CYTOPLASM AND PROMINENT NUCLEUS AND NUCLEOLUS 

 
FIG. 4: TREATMENT CONTROL ANIMALS (GROUP 2, MV KASHAYAM 100MG/KG) SHOWED THE NORMAL 

STRUCTURE OF THE KIDNEY WITH GLOMERULI AND TUBULES, WHICH APPEAR NORMAL 

FIG. 5: TREATMENT ANIMALS (GROUP 3, MV KASHAYAM 200MG/KG) SHOWED NORMAL LIVER 

ARCHITECTURE WITH WERE BROUGHT OUT THE CENTRAL VEIN, WERE PRESERVED CYTOPLASM AND 

PROMINENT NUCLEUS AND NUCLEOLUS 
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FIG. 6: TREATMENT ANIMALS (GROUP 3, MV KASHAYAM 200MG/KG) SHOWED THE STRUCTURE OF THE 

KIDNEY WITH GLOMERULI AND TUBULES, WHICH APPEAR NORMAL 

FIG. 6 & 6:  HIS TO PATHOLOGY OF LIVER AND KIDNEY BEFORE AND AFTER ADMINISTRATION OF MV 

KASHAYAM 

DISCUSSION: Unusually, a higher dose of the 

test material is selected for the acute toxicity study. 

In this study, a limited dose of 2000 mg/kg body 

weight was selected as described in the OECD 

guidelines 423 6. A sub-acute toxicity study was 

performed according to the OECD guidelines 407. 

In this study, the highest dose, 200 mg/kg body 

weight which is 4x therapeutic dose, was selected 

to induce toxic effects, but no mortality or visible 

clinical signs of illness were found. Thereafter, 

two-fold intervals of the higher doses were selected 

for the setting of other descending dose levels 
8
.  

In the acute toxicity study, rats treated at the dose 

level of 2000 mg/kg body weight did not reveal any 

mortality, visible signs of toxicity or behavioural 

changes similar to that of control group rats during 

14 days of the study period. Similar observations 

were obtained for rats of all four treated groups in 

the sub-acute toxicity study of 28 days. Mortality 

and clinical signs of toxicity are not only important 

observations in toxicity studies and also include the 

indicators of toxicity effects induced by the test 

material 
9
.  

The observation of bodyweight change is a 

sensitive indicator of the general health status of 

the animals in the toxicity study 
10

. The bodyweight 

loss of animals more than 20% is considered 

critical according to CACC and OECD guidelines; 

this incident is defined as one of the human 

endpoints 
11, 12

. In the acute toxicity study, there 

was no significant difference in the mean body 

weight of rats treated at the dose level 2000 mg/kg 

body weight compared to the control group rats 

during the study period. The percentage of body 

weight gain and the food intake of treatment group 

rats at the dose level of 2000 mg/kg body weight 

were similar to those of the control group rats at the 

end of the study period. In the sub-acute toxicity 

study, the mean body weight and percentage body 

weight gain of rats in all treatment groups were 

similar to those of the control group rats at the end 

of 7, 14, 21, and 28 days. Therefore, it can be 

suggested that the oral administration of MV 

kashayamto rats daily for 28 days at the above-

mentioned dose levels did not produce any 

treatment-related body weight changes. Generally, 

there was no significant difference in the weekly 

food intake of these rats during the study period.  

In toxicity studies, serum biochemistry analyses 

play a major role in evaluating the possible toxic 

effects induced by the oral treatment of the test 

material 
13, 14

. There was no significant difference 

in biochemical parameters in rats of all treatment 

groups as compared to that of the control group in 

both acute and sub-acute toxicity studies. The 

serum biochemical parameters are important in the 

analysis of liver and kidney functions in the toxic 

evaluation of test materials as these organs are 

necessary for the survival of an organism, and they 

metabolzie and detoxify the organism from 

xenobiotic and endogenous compounds 
15

.  

The liver is the major site of drug metabolism. It is 

considered the site of cholesterol synthesis, 

degradation, and disposal. The liver plays a key 

role in the synthesis of glucose, and it generates 

free glucose from hepatic glycogen stores 
16

. As per 

the analysis, MV kashayam does not affect the lipid 

and carbohydrate metabolism since no significant 

changes were observed in glucose and cholesterol 

levels in rats of all treatment groups in both the 
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toxicity studies. Liver function tests such as serum 

alanine aminotransferase (ALT) and serum alkaline 

phosphatase (ALP) can be used to predict liver 

malfunction in toxicity studies. Elevated levels of 

ALP and ALT are indicative of liver disease or 

hepatotoxicity
 17

. The levels of ALP and ALT in 

rats of both acute and sub-acute toxicity studies of 

treatment groups were similar to those of the 

control group rats. From these results, it is 

concluded that MV kashayam does not cause any 

acute toxicity effects in rats at the dose level of 

2000 mg/kg body weight and sub-acute toxicity 

effects in rats at dose levels of 100 and 200 mg/kg 

bodyweight on the function of hepatocytes. Serum 

urea levels of rats can be used to assess renal 

dysfunction in toxicity studies. Non-significant 

changes were observed in serum urea levels in rats 

of all test groups in both toxicity studies may 

suggest that MV kashayam does not alter the 

normal kidney function.  

In toxicity studies, haematology analyses also play 

a major role in evaluating the possible toxic effects 

induced by the oral treatment of the test material 
13, 

14
. Bone marrow is considered one of the most 

sensitive targets of toxic compounds. The status of 

bone marrow activity and the intravascular system 

of treated rats can be monitored by their 

haematological parameters 
18

. Further, changes in 

the haematological system of treated rats have a 

higher predictive value for toxicity in humans 

compared to animals when data is extrapolated 

from animal studies 
19

. In the acute (2000 mg/kg 

body weight) and sub-acute toxicity (100 and 200 

mg/kg bodyweight for 28 days) study, all 

haematological parameters in rats treated with MV 

kashayam were similar to those of the control 

group rats. Considering no significant changes in 

all haematological parameters of treated rats 

compared to the control group rats in both toxicity 

studies, it is possible to suggest that the oral 

treatment of MV kashayam is nontoxic to 

haematological parameters. 

The liver and kidney are primary organs, which are 

affected by metabolic reactions caused by toxic 

compounds 
20

. The colour, texture, and hypertrophy 

of these internal organs are some of the initial 

indications of organ toxicity, induced by toxic 

compounds. Macroscopic examination of internal 

organs in rats of all test groups in sub-acute toxicity 

studies did not show any changes in colour and 

texture compared to the control group rats during 

necropsy. Further, no hypertrophy was observed in 

the internal organs of these rats.  His pathological 

examinations of internal organs such as liver and 

kidney, of rats in all test groups in sub-acute 

toxicity studies showed normal cellular architecture 

and were similar to those of the control group rats. 

Sections of the liver of these rats showed no 

evidence of cellular injury, cholestasis or cell 

necrosis, and the arrangement of hepatocytes and 

lobular architecture was normal. His to 

pathological sections of renal tissues of these rats 

showed normal architecture with no evidence of 

glomerulosclerosis, interstitial inflammation, or 

parenchymal scarring.  

Considering the results of the acute toxicity study, 

it is possible to suggest that a single dose of oral 

administration of MV kashayam to rats was well 

tolerated up to the dose level of 2000 mg/kg body 

weight. Therefore, it is possible to suggest that the 

LD50 of MV kashayam is above 2000 mg/kg body 

weight via the oral route. According to the Globally 

Harmonized System of Classification and Labeling 

of Chemicals under OECD guideline, 423, MV 

kashayam can be classified into category 5 (LD 50 

> 2000 mg/ kg), which was the lowest toxicity class 

in this classification. According to the results of the 

sub-acute toxicity study, the oral administration of 

MV kashayam to rats daily at the rate of 100 and 

200 mg/kg body weight dose levels for 28 days is 

safe.  

CONCLUSION: Acute and sub-acute toxicity 

studies of MV kashayam in Wistar rats had no 

mortality/morbidity or signs of toxicity in treated 

rats during the acute toxicity study and it may be 

considered @ 2000 mg/ kg body weight as 

therapeutic dose as its LD50 is greater than 2000 

mg/ kg body weight when administered through 

oral route. Observations made during the sub-acute 

toxicity study indicate that the long-term intake 

(28‐days) of MV kashayam at tested dose levels, 

including the therapeutic dose rate, do not induce 

any toxic effects in experimental rats as compared 

to the control group rats. The findings suggest that 

MV kashayam has a wide margin of safety and a 

negligible amount of toxicity to ensure the safety 

and potency of the kashayam, which can be 

recommended to use as a novel prophylactic and 
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therapeutic agent for COVID 19 based on the 

clinical study. 
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