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Abstract

The present study is carried out to evaluate the immuno-modulatory activity of Vacha Dhatryadi 
Avaleha in albino rats. Vacha Dhatryadi Avaleha was prepared by classical method and evaluated 
for humoral antibody formation and cell-medicated immunity in established experimental 
models. Test formulation was administered at the dose of 900 mg/kg and parameters 
like hemagglutination titer, ponderal changes, histopathology of immunological organs and 
immunological paw edema were recorded. Vacha Dhatryadi Avaleha signifi cantly enhanced 
antibody formation and moderately suppressed the immunological edema. The present study 
concludes that Vachadhatryadi Avaleha has immunopotentiating activity.
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Introduction 

Ayurveda is the art and science of life, and is one of the richest 
heritages gifted to mankind by our great ancestors. One of the 
main strategies in Ayurvedic medicine is to increase body’s 
natural resistance to the disease-causing agent rather than 
directly neutralizing the agent itself in practice. Ayurveda has 
propounded the concept of immunity as "Vyadhikshamatwa".[1] 

The use of herbs for improving the overall resistance of body 
against common infections and pathogens has been a guiding 
principle of Ayurveda[2] and for this there is a separate class of 
immunomodulatory drugs known as Rasayanas.[3-6] They are 
supposed to have the ability of protecting the body against 
external factors that induce disease. This implied resistance 
against disease may represent the modern concept of immunity.[7]

Prakara Yoga (indigenous method or practice of enhancing body 
immunity) narrated in the 35th chapter of text Arogya Raksha 
Kalpadrumam,[8] in which the drug schedule starts with birth and 
continues to the age of 12 years for the purpose of enhancing 
non-specific immunity of the body. In whole regimen of Prakara 
Yoga, good numbers of drugs are used at various developmental 
stages in which some drugs were found to be repeated at almost 
every level. The drugs which are used several times in this 
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schedule and which are reported to have immunomodulatory 
activity were selected and a Avaleha (Confection) form was 
prepared for the clinical trials on children (Avaleha formulation 
being ideal for administration in children as the question of 
palatability and acceptability are made easier). Thus prepared 
formulation was subjected to pharmacological screening in 
experimental models of immunomodulatory activity to provide 
experimental basis to clinical findings.

Test formulations
Vachadhatryadi Avaleha contains Vacha (Acorus calamus 
Linn.), Dhatri (Emblica officinalis Garten.), Musta (Cyperus 
rotundus Linn), Pushkaramula (Inula racemosa Hook.), Jeeraka 
(Cuminum cyminum Linn.), Shankhapushpi (Convolvulus 
pluricaulis Chois.), Pippali (Piper longum Linn.), Sita (sugar), 
Kshaudra (honey), Sarpi (ghee) and Trikatu (three pungent 
drugs viz. powders of Shunti (Zingiber officinale Roxb), Maricha 
(Piper nigrum Linn.) and Pippali (Piper longum Linn.).[9] The 
combination was named after the first drug of the combination 
as Vachadhatryadi Avaleha. 

The Adjuvant Yoga comprised the following drugs except the 
herbal drugs of the Vachadhatryadi Avaleha i.e., Kshaudra 
(honey), Sarpi (ghee), Sita (sugar) and Trikatu as Prakeshepa. 
This combination is formulated in order to elicit the action of 
the drugs under trial or to separate the action of Sita, Kshaudra 
and Sarpi, which are used as media for the preparation of 
Avaleha in Vachadhatryadi Avaleha formulaiton.

These two formulations (Avaleha) were prepared in Pharmacy 
attached to the institute as per classical procedures[10] and 
stored in an air tight container for experimental purposes. 
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Animals
Charles Foster strain albino rats of either sex weighing 
between180 ± 30g were selected from the animal house 
attached to the institute. They were housed at 22 ± 03ºC 
with constant humidity of 50-70% on a 12 h natural day and 
night cycles. They were fed with diet Amrut brand rat pellet 
food supplied by Pranav Agro Industries, Baroda and tap water 
was given ad libitum. The experiments were carried out in 
accordance of the Institutional animal ethics committee after 
obtaining its permission.

Dose selection and schedule
The classical dose of Vachadhatryadi Avaleha is 10 g/day.[10] The 
dose for experimental animals was calculated by extrapolating 
the human dose to animals (900 mg/kg) based on the body 
surface area ratio by referring to the standard table of Paget 
and Barnes.[11] The drug solutions were made with distilled 
water (90mg/ml) and administered to animals in the dose of 
1 ml/100 g body weight with the help of gastric catheter sleeved 
to syringe. The drugs were administered to overnight fasted 
animals. 

Effect on humoral antibody formation
The effect of test drugs on anti-body formation against sheep 
red blood cells (SRBC) was studied as described by Puri et al.[12] 
The selected animals were divided into three groups. First group 
received distilled water and served as the control group. Second 
group received Vachadhatryadi Avaleha and third group received 
Adjuvant Yoga. The drugs were administered for 10 consecutive 
days. On third day, sheep blood was collected from the city 
slaughter house in a sterilized bottle containing Alsever’s solution 
(2% dextrose, 0.8% sodium citrate, 0.5% citric acid and 0.42% 
sodium chloride) aseptically so that agglutination of blood does 
not take place. The collected sheep blood was thoroughly washed 
with sterile normal saline through repeated centrifugation until 
the supernatant fluid became colorless and made to 30% SRBC 
solution. This sensitizing agent was injected subcutaneously in 
the dose of 0.5 ml/100 g of body weight to the rats.

On the eleventh day, the animals were sacrificed by ether over 
dose and the blood was collected in sterile test tubes. Serum 
was separated from it and complement in it was inactivated by 
incubating it for 30 min at 56°C temperature in a serological 
water bath.

Estimation of antibody titer 
The micro-titer plate was filled with 0.1 ml sterile normal saline 
and serial two fold dilutions of 0.1 ml of the serum in sterile 
saline solution were made in the micro-titer plate up to 16 times. 
0.1 ml of thrice saline washed with 3% SRBC was added to each 
well of the tray. Blood from the same animal (sheep) was used 
for both sensitization and to determine antibody titer. The trays 
were covered and placed in refrigerator overnight. Antibody titer 
(hemagglutination titer) was noted on the next day. The titer was 
converted to log2 values for easy comparison.[13]

Spleen, thymus and lymph nodes were dissected out from 
the animals and their weight was recorded. Tissues were 
transferred to 10% formaldehyde solution for fixation and the 
histopathological slides were prepared by referring standard 
procedure.[14] The slides were viewed under binocular research 
Carl-Zeiss’s microscope (Germany) at various magnifications 

to note down the changes in the microscopic features of the 
tissues studied.

Effect on cell-mediated immunity
Effect on cell-mediated immunity was evaluated by following 
the procedure of Bhattacharya.[15] First group received distilled 
water and served as the control group. Second group received 
Vachadhatryadi Avaleha and third group received Adjuvant 
Yoga. All the animals were sensitized subcutaneously (0.5 
ml/100 g body weight) on first day of drug administration by 
following solution; triple antigen (DPT) - 1ml, normal saline 
(0.9%) -4 ml and potash alum (10%) - 1 ml. The pH of the 
above solution was maintained between 5.6 and 6.8 using 10% 
sodium carbonate. The drug administration was continued for 
seven consecutive days. On the seventh day, 1 h after drug 
administration the initial paw volume of left hind paw was 
noted and 0.1 ml of above solution was injected into plantar 
aponeurosis of same paw. Volume of immunological edema thus 
produced was measured by volume displacement method[16] 
after 24 h and 48 h of injection with plethysmograph. 
Percentage increase in paw volume, which is the index of edema 
formation over initial value, was calculated. The values from 
control group were compared with the values from test and 
adjuvant drug administered groups to assess the cell-mediated 
immunity response of the drugs.

Statistical analysis
Results were presented as Mean ± SEM, difference between 
the groups was statistically determined by unpaired Student’s ‘t’ 
test[17] with the level of significance set at P<0.05. The level of 
significance was noted and interpreted accordingly.

Results

The data on the effect of test drugs on body weight gain changes 
in experimental animals are shown in Table 1. In comparison 
to the control group where the percentage increase of body 
weight was 19.63%, the rate of increase in body weight was less 
in Vachadhatryadi Avaleha (8.33%) and Adjuvant Yoga (13.93%) 
treated groups. The decreased rate of body weight gain observed 
in Vachadhatryadi group was found to be statistically significant 
(P< 0.001) in comparison to body weight gain in control group.

Both Vachadhatryadi Avaleha and Adjuvant Yoga significantly 
(***P< 0.001) enhanced antibody titer [Table 2] in comparison 
to control group, the percentage of increase in Adjuvant 
Yoga (29.39%) was comparatively less as compared to the 
Vachadhatryadi Avaleha treated group (32.32%). 

The data on the effect of test drugs on triple antigen induced 
immunological edema have been presented in Table 3. In 
Vachadhatryadi Avaleha administered group an apparent but 
statistically non-significant decrease in the paw volume was 
observed with respect to both 24 and 48 h recordings. In 
Adjuvant Yoga administered group no apparent effect was 
observed.

Discussion

A normal immune system develops through the interaction 
of many cellular and humoral components that develop at 
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different rates during fetal and early postnatal life.[18] The main 
objective of Rasayana therapy is to equip the body in such a 
manner that it is toned up to combat its exposure to adverse 
conditions. The main mechanism is to enhance different 
body defense mechanisms in a non-specific manner to endow 
it with better capacity to get adapted to different kinds of 
adverse conditions.[19] Among these effects is the enhancement 
of immune responsiveness of an organism against a pathogen 
by non-specifically activating the immune system using 
immunomodulating agents of plant origin.

Vachadhatryadi Avaleha and Adjuvant Yoga significantly 
(P<0.001) increased the antibody titer. This clearly shows 
that adjuvant Yoga (viz. comprised of Kshaudra (honey), 
Sarpi (ghee), Sita (sugar) and Trikatu as Prakshepa) per 
se have anti-body enhancing effect [P<0.001; Table 2]. 
Combining adjuvant with primary drugs leads to further 
moderate increase in anti-body formation. In comparison to 
control group, adjuvant-administered group shows significant 
enhancement in anti-body titer (29.39%) and combination of 
Vacha, Dhatri, Musta, Pushkaramula etc. drugs with adjuvant 
further enhanced the anti-body formation (32.32%) [Table 2]. 
The possible stages for this can be accelerated processing of 
antigen by the macrophages, enhanced secretion of cytokines 
like IL-4 and tissue growth factor-b (TGB-b) both of which 
stimulate B-lymphocytes to proliferate.[20] The other possible 
mechanisms can be enhanced response to the effect of 
cytokines released during the induction and proliferative 
phases possibly through up-regulation of the receptors 
involved, modulation of cytokine gene expression. Further 
both the formulations did not have any significant influence 
on the ponderal and histopathology of organs related to 
immune system. 

Vachadhatryadi Avaleha decreased the immunological paw 
edema both at 24 and 48 h which indicates that the formulation 
has only weak to moderate CMI suppression effect. Adjuvant 
Yoga did not produce any desirable effect on the CMI.

Many of the drugs used in this formulations are reported to 

have immune-modulatory activity; viz., Vacha,[21] Dhatri,[22-24] 
Musta,[25,26] Pushkaramula,[27] Pippali,[28,29] Shunti[30] and Maricha.[31] 
Further, the immune-potentiating properties of Madhu[32-34] and 
Ghrita[35,36] are also well established. Thus, the observed activity 
may be attributed to one or more bioactive principles present 
in these drugs. From this study, it can be concluded that the 
Vachadhatryadi Avaleha has immunopotentiating activity and 
can be used to enhance the immune system in children. 
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