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        Abstract



        
          Background:


          Dhatryadi ghrita consists of dhatri, is known to have number of curative properties since ages. It does not causes any toxic or adverse effect, but there is no scientific evidence available.

        


        
          Objective:


          The present piece of research is aimed to study the toxic effects in order to lay down the safety parameters of methanolic extract obtained from Dhatryadi Ghrita in wistar rats (180-200g) as per the standards set by The Organization for Economic Cooperation and Development or OECD.

        


        
          Materials and Methods:


          Group 1 was used as a control for comparing the behavior of rats from all groups which were administered extracts of different concentrations. The animals in Group 2 were administered a dose of 1000, Group 3, 2000, and Group 4, 3000, respectively in the units of mg/kg and Group 5 were given a dose of 4000 mg/kg accordingly.

        


        
          Results:


          The acute toxicity studies of the experiment dealing with different doses as varying from 1000-4000 mg/kg, which did not resulted in any death of any animal till 14 days of observation in the experimentation period.

        


        
          Conclusion:


          Dhatryadi Ghrita is safe in rodent and mice. Hence, the extract is safer for therapeutic use in pharmaceutical formulations. Ghrita in different concentrations were found to be completely safe and non-toxic under acute toxicity studies.
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      1. INTRODUCTION


      The concern for seasoning toxicity has emerged as a giant matter of concern for several national and international bodies to formulate and implement numerous tips for assessing, observance and preventing toxicity arising because of seasoning merchandise. For instance, at United Nations agency, metropolis observance Centre takes care of compilation and dissemination of data relating to seasoning drug adverse reactions, whereas Organization for Economic Cooperation and Development (OECD) sets tips relating to toxicity study. Several marketed seasoning merchandise area unit are often known to have toxic effects. One analysis study rumored severe hepatotoxicity by using seasoning plants [1]. In step with OECD tips, so as to work and make up one's perception regarding the parameters of safety and efficacy of a replacement drug, pharmacology studies area unit terribly essential in numerous animals like monkey, dog, rabbit, mice etc. pharmacology research functions a criteria to determine whether or not a replacement drug should be used for clinical applications. As per the OECD instructions naming 401, 423 and 425, that did not enable the clinical use of drug, nor its clinical test additionally as toxicity studies [2, 3]. So the correct screening of seasoning merchandise for numerous toxic effects before they become expandable is extremely essential.


      
        Table 1 Contents used in Dhatryadi Ghrita.


        
          
            
              	S.No

              	Ingredient

              	Botanical name

              	Part used

              	Amount used
            

          

          
            
              	1.

              	Amalki

              	Emblica officinalis

              	Fresh fruits

              	768 ml
            


            
              	2.

              	Vidari

              	Pueraria tuberosa

              	Tuberous roots

              	768 ml
            


            
              	3.

              	Iksu

              	Saccharum officinarum

              	Dried stem

              	768 ml
            


            
              	4.

              	Shatavari

              	Asparagus racemosus

              	Tuberous roots

              	768 ml
            


            
              	5.

              	Kusmanda

              	Benincasa hispida

              	Dried fruits

              	768 ml
            


            
              	6.

              	Draksha

              	Vitis vinifera

              	Dried fruits

              	24 gms
            


            
              	7.

              	Yasti

              	Glycyrrhiza glabra

              	Stolon and root

              	24 gms
            


            
              	8.

              	Shwet Chandan

              	Santalum album

              	Heart wood

              	24 gms
            


            
              	9.

              	Go ghrita

              	Butyrum deparatum

              	-

              	768 ml
            


            
              	10.

              	Go Dugdha

              	Ksira

              	-

              	768 ml
            


            
              	11.

              	Sugar

              	Khanda

              	-

              	24 gms
            

          
        


      


      Toxicity, safety, and efficaciousness parameters area unit to be determined for any polyherbal combination in appropriate animal models as per the protocols of regulative norms will aid in predicting toxicity and serving tips for choosing a secure dose in humans. Dhatryadi Ghrita is an Ayurvedic medication, additionally called seasoning or medicated drawn butter as its base and it is prescribed for the treatment of assorted central nervous system disorders. Its main ingredient is Dhatri (Emblica officinalis) [4]. Table 1 summarizes all the ingredients with their botanical name and amounts utilized in Go-Ghrita [5]. Dhatryadi Ghrita has Madhura rasa, Sita Veerya and Madhura Vipaka [6-9]. The advancement of analytical techniques is uniquely acting as an effective tool within the space of seasoning drug analysis, thereby, facilitating the makers to line up quality standards and parameters, so as to confirm promoting approval from regulative authorities for therapeutic efficaciousness, safety and shelf- lifetime of medicine [10]. Depending on the tenure of drug administration imparted to animals, pharmacological medicine estimation is especially of 3 types like acute, sub-acute and chronic pharmacological studies. The acute toxicity measure is that one dose is employed in every animal on one occasion so as to estimate the gross behavior and additionally LD50 or median dose [11]. so as to judge the toxic nature of pharmaceutically bioactive compound gift within the plant extract or its formulation, acute oral toxicity is that the initiative to be performed. Acute toxicity measurement deals with that dose that kills five hundred of the tested group of animals [12].

    


    
      2. MATERIALS AND METHODS


      
        2.1. Experimental Design


        Acute oral toxicity was dispensed to see the LD50 worth of methanolic extract of Dhatryadi Ghrita. Experiments were dispensed on Wistar rats, varying within the weight from 175-200 g. The Institutional Ethical Committee of Pharmacy department, 1273/PO/Re/S/09/CPCSEA for analysis for education purpose on little animals, PSIT, Kanpur, India approved the protocol for these experiments underneath range [13].

      


      
        2.2. Housing and Nutrition


        The animals were kept in cages with wood litter and also the temperature was maintained optimum. Lighting was ensured to produce twelve hours of sunshine and twelve hours of dark, alternately for every twenty-four hours amount. Every cage was assigned a separate card, revealing a number of the particular cage and weight of the animals present in it, details of the administered drug, route of administration and level of dose. The animals were given animal food, along with water as needed.

      


      
        2.3. Acute Oral Toxicity Test


        The Wistar rats were sorted into 5 teams that contained six male Wistar rats. The animals were recognized by marking them with acid staining technique for identification. Then animals in cluster one were thought of as management cluster animals that weren't administered any drug extract. Cluster one was used as management for examining the behavior of rats from all teams that were administered extracts of various concentrations. The animals in cluster pair were administered a dose of a thousand mg/kg, cluster three were administered 2000 mg/kg dose, cluster four were administered a dose of three thousand mg/kg severally, and cluster five were administered a dose of 4000 mg/kg.

      


      
        

        2.4. Mode of Administration and Symptoms Recorded Throughout the Study


        Acute oral toxicity studies were performed strictly as per the directions of OECD parameters. Wistar strain rats were chosen randomly by sampling technique in order to perform the experiment. The animals were devoid of food for twelve hours with free reach only to water. After this, the animals were weighed and administrated the oral extract, ranging at a dose of 1000 to 4000 mg/kg. After the extract administration, the animals were looked after for two hours. The mortality and lab findings including variation in color of skin, membrane, pupil of eyes were recorded within primary first four hours, later on for seventy-two hours and henceforth for seven days of drug extract administration. For the entire seven days, the main observations like body postures, movements, rearing, tremors, absorbance were observed and additionally the result of dose on pain, touch response, righting reflex etc were recorded. Additionally, the input of dietary behavior was additionally notified.


        
          Table 2 Dosing and observation period.


          
            
              
                	S. No.

                	Group

                	Dosing

                	Observation Period
              

            

            
              
                	1.

                	Group 1

                	Saline

                	4 hours, 72 hours, 7 days
              


              
                	2.

                	Group 2

                	Drug extract 1000 mg/kg

                	4 hours, 72 hours, 7 days
              


              
                	3.

                	Group 3

                	Drug extract 2000 mg/kg

                	4 hours, 72 hours, 7 days
              


              
                	4.

                	Group 4

                	Drug extract 3000 mg/kg

                	4 hours, 72 hours, 7 days
              


              
                	5.

                	Group 5

                	Drug extract 4000 mg/kg

                	4 hours, 72 hours, 7 days
              

            
          


        

      


      
        

        2.5. Dosing


        The toxicity studies were performed as per the OECD tips. The Wistar rats (n=6) were indiscriminately designated and used for the study. The animals were devoid of food until twelve hours with complete reach to water. Within the period of abstinence the animals were weighed and severally the four concentrations of extract for e.g. one thousand, 2000, 3000 and 4000 mg/kg were administered to every cluster orally as mentioned in the Table 2 . After administration of extracts, the animals were kept away from food till two hours. Shortly, the food was made available.

      


      
        2.6. Acute Toxicity Studies


        The acute toxicity studies were administered for 6 Wistar rats wherever individual doses in 1000 mg/kg ranging to 4000 mg/kg were administered by oral feeding. The final behavior and mortality were determined and recorded for forty-eight hours from the time of dosing until seven days. The animals that survived were determined for behavioral activities and different symptoms like locomotion etc. The clinical symptoms were conjointly recorded within the study of parameters like color changes, fur density, eyes etc. for the initial four hours when dosing and after until seventy of two hours from the dosing time. The observation and recording of the activities were administered for seven days from drug administration. The whole behavior of the animal was studied with the assistance of body posture, tremors, locomotion, gait, rearing, grip strength, lightning reflex, pain response, food intake, driblet, water intake and general body positions. These symptoms were noted for fourteen days. All the four clusters exhibited more or less normal and routine responses.

      


      
        

        2.7. Observation


        The effect of the extracts on acute oral toxicity studies in all clusters of animals were observed and recorded are as follows as in Table 3.


        
          Table 3 Effects of the extracts on acute oral toxicity.


          
            
              
                	S. No.

                	Response

                	Control Group

                	Cluster 1

                	Cluster 2

                	Cluster 3

                	Cluster 4
              

            

            
              
                	1.

                	Alertness

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	2.

                	Restlessness

                	-ve

                	-ve

                	-ve

                	-ve

                	-ve
              


              
                	3.

                	Grooming

                	-ve

                	-ve

                	-ve

                	-ve

                	-ve
              


              
                	4.

                	Touch response

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	5.

                	Pain response

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	6.

                	Tremors

                	-ve

                	-ve

                	-ve

                	-ve

                	-ve
              


              
                	7.

                	Righting reflux

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	8.

                	Salivation

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	9.

                	Pupils

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	10.

                	Urination

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	11.

                	Food intake

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	12.

                	Water intake

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	13.

                	Convulsion

                	-ve

                	-ve

                	-ve

                	-ve

                	-ve
              


              
                	14.

                	Writhing

                	-ve

                	-ve

                	-ve

                	-ve

                	-ve
              


              
                	15.

                	Gripping

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	16.

                	Skin color

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	17.

                	Fur shedding/density

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	18.

                	Corneal reflex

                	-ve

                	-ve

                	-ve

                	-ve

                	-ve
              


              
                	19.

                	Torch response

                	Usual

                	Usual

                	Usual

                	Usual

                	Usual
              


              
                	20.

                	Mortality

                	Not applicable

                	-ve

                	-ve

                	-ve

                	-ve
              

            
          


        

      

    


    
      

      3. RESULTS


      The acute toxicity studies performed with the doses ranging from 1000 to 4000 mg/kg did not resulted in death of any animal until fourteen days of observation within the experimentation tenure. The animals from any cluster did not reveal any signs of acute toxicity or any major effect on normal behavior. The signs like changes in locomotion, lachrymation, piloerection, respiration etc. were found to be chiefly traditional in teams so stating associate degree illation that the drug concentrations were found to be utterly safer to be used and non-toxic beneath acute toxicity studies . Acute toxicity determination serves as a unique technique utilized in assessing acute oral toxicity that involves the determination of a dose level that results in death. The dose limits were elite on the idea of oral acute toxicity studies in rats in line with OECD tips. Parameters like activeness, grooming, laziness, bite, touch and pain reaction, shakings, convulsion, gripping, pinna reflex, writhing pupils, urine and saliva production, color of skin, lachrymation, food and water input and death were discovered (Table 3). All teams of animals displayed neither any virulent result nor any deadly result. This study revealed that administration of dose up to 4000 mg/kg, did not reveal any symptoms of toxicity or death in rats throughout the complete experimentation tenure. Hence, LD50 of extract could also be thought of to be larger than 4000 mg/kg. Ghrita did not induce any abnormal behavior. No mortality was observed during 14 days after treatment with ghrita.

    


    
      4. DISCUSSION


      Pharmacological extracts and formulation tests are essential to be performed to observe the security and effectualness of merchandise like individual compounds, mixture of compounds, crude extracts, reaction intermediates, pesticides, finished products, pharmaceutical excipients and aids, medicines, cosmeceuticals and other chemical ingredients. It has been recommended that healthful herbs would be in the most ample supply to spread them on larger scales to fulfill the increasing demands. Hence, such beneficial herbs should be evaluated for higher applications of their healthful benefits, safety and efficacy [14, 15]. Safety of polyherbal extract is evaluated principally by estimation of acute oral toxicity. Within the study, even the highest dose of plant extract i.e. 4000 mg/kg did not show any symptoms of toxication and death in for animals. Therefore, this polyherbal extract even at 4000 mg/kg could also be recommended as safe and offers no harm to the animals. It indicates that ghrita has more short chain fatty acid and unsaturated fats, which might be due to pharmaceutical processing of ghrita. Short Chain Fatty Acids (SCFAs) are readily absorbed; a greater increase in SCFAs production and potentially a greater delivery of SCFAs. Unsaturated fat supplementation increases total dietary energy intake to recommended levels, has no adverse impact on blood lipids. It also improves nutritional status and possesses health benefits. Ghrita beyond treating serious mental disorders can be used to pacify anxiety [16-20].

    


    
      CONCLUSION


      The safe and efficacious nature of methanolic extract prepared from the Ayurvedic polyherbal ghrita was confirmed and established by acute oral toxicity check conducted as per the regulations of OECD. The uniform and stable behavior and response of animals throughout the experimentation of two weeks offered the safe and harmless behavior of methanolic extract in animals upto dose of even up to 4000 mg/kg. Any studies further are guaranteed together with sub acute and chronic pharmacological evaluations to ensure the fruitful use of this extract for numerous medical specialty functions and other pharmacological applications. Dhatryadi ghrita have a broad safety margin in experimental animals might be due to interaction of ingredients.
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