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A controlled clinical trial was undertaken to assess the efficacy of application of 
0.15% herbal mixture comprising of Acorus calamus, Aloe vera and Allium 
sativum in the ratio of 2:1:1 on rat snakes of Chennai Snake Park Trust, 
Chennai. Ten rat snakes with tick infestation were randomly allocated into two 
groups of five, each. Snakes were fed with the usual diet and water was made 
available ad libitum. Ticks were counted carefully by detailed examination of 
each snake. On Day 0, snakes in Group 1 were treated with 0.15% herbal 
mixture of Acorus calamus, Aloe vera and Allium sativum in the ratio of 2:1:1. 
They were sprayed with water and 25ml of the mixture was then applied over 
the entire coat of the snake. The solution was applied on the floor and side wall 
of the room and also the same was repeated again on 4th day. Snakes in Group 2 
were placed as the controls. Snakes were observed every day, throughout the 
study period of 30 days. Treatment efficacy was assessed by comparing the 
mean tick count of treated snakes with that of untreated snakes.  The study 
showed that application of 25ml of 0.15% of herbal mixture containing Acorus 
calamus, Aloe vera and Allium sativum in the ratio of 2:1:1 to the rat snakes was 
very effective and it controlled the ticks present on the snakes at the time of 
application with the efficacy of >90% up to 30 days of treatment, in the 
serpentine studied. 
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INTRODUCTION 

 
External parasites like ticks and mites that are fond 

on the snakes pose a real threat to the health of the snakes 
in captivity. Both ticks and mites feed on blood and severe 
infestations may cause anemia, leaving the snakes 
debilitated and weak. This makes the snake far more 
susceptible to illness, and as ticks and mites also introduce 
diseases into the snakes blood supply while feeding, the 
snake will eventually die. Use of chemical acaricides 
against the infestations in snake and other wild species is 
discouraged in general because of the possibilities of 
occurrence of allergic reactions and even death o the 
animal. Usage of Acaricides like Deltamethrin and 
cypromethrin directly on the snakes is questionable 
(Wallach and Boever, 1983) because a different protocol 
is necessary for snakes.  This study was made to deal with 
the application of ethno-veterinary medicine [i.e. herbal 
mixture of Acorus calamus, Aloe vera and Allium 
sativum] against ticks in rat snakes.  

The main objectives of this study are: To identify the 
ticks affecting the Rat snakes (Ptyas mucosa) reared under 
captive conditions, to evaluate effectiveness of herbal 
mixture against ticks in rat snakes and to determine the 
efficacy of the drug and cost effectiveness of the treatment. 
 

MATERIALS AND METHODS 
 

This study was carried out in Ptyas mucosa (Indian 
rat snakes) located at Chennai Snake Park Trust, Guindy. 
A total of ten rat snakes (Pytas mucosa) infested with 
ticks were selected for the study. They were randomly 
allocated into two groups, each group containing five 
snakes. Group 1 was the experimental group and Group 2 
was maintained as the control. Snakes were fed with the 
usual diet and water was also made available ad libitum. 
 
Collection and identification of ticks 

The ticks were carefully hand plucked from the rat 
snakes  and  collected  in  small   sterile   containers.   The 
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Fig. 1: Graph showing mean value of ticks on snakes kept as 
treatment and control 
 

 
 
Fig. 2: Efficacy of herbal mixture during the period of study 
over the ticks in the rat snakes 
 
collected ticks were carefully transported to the laboratory 
and were subjected to boiling with 10% sodium hydroxide 
solution. The alkali treated material was later thoroughly 
washed in water, dehydrated in ascending grades of 
alcohol and then cleared in phenol. 
 
Tick counting procedure 

The ticks present on the snakes were carefully 
counted by detailed visual examination of the snakes 
everyday throughout the study period of 30 days ie from 
Day 0 to Day 30. 
 
Collection and preparation of the herbal mixture 

Acorus calamus, Aloe vera and Allium sativum were 
obtained from local grocery shop, cleaned, washed and 
were subsequently dried using hot air oven and powdered 
separately. The powders were mixed in the ratio of 2:1:1 
respectively. Using this herbal powder mixture 0.15% 
solution was prepared by dissolving it in distilled water 
and was stored in amber colored sterile bottle.  
 

Application of the herbal mixture 
On Day 0 snakes in Group 1 were treated with 0.15 % 

herbal mixture of Acorus calamus, Aloe vera and Allium 
sativum in the ratio of 2:1:1. With the help of the animal 
keeper, the infested snakes were carefully restrained using 
a snake hook and were immersed into the bucket 
containing 0.15% herbal mixture solution for 30 seconds. 
Adequate care was taken to avoid immersion of the head 
of the snake. Thereafter the herbal mixture was applied 
over the head of the snake separately using soaked 
absorbent cotton. In addition, the solution was also 
applied on the floor and side walls of the room. 
Subsequently, the snakes were released back into the 
enclosure and were continuously monitored every day. 
The same procedure was repeated on the 4th day of the 
treatment. 
 
Data analysis 

The efficacy was calculated by comparison of the 
mean tick count of the treated snakes with that of the 
untreated snakes. Efficacy was calculated using the 
Abbott formula (Abbott, 1925). 
Efficacy = 100×(a − b)/a, where a is the mean number of 
ticks on control rat snakes and b the mean number of ticks 
on treated rat snakes. 
 

RESULTS AND DISCUSSION 
 
Ticks identified 

The ticks were identified as Aponomma sp. (Plate 1 
and 2) based on vital parasitological keys like presence of 
ornamental plates, festoons and absence of eyes. In this 
study, the ticks were found only on the dorsal aspect of 
the snakes, which was in accordance with the findings of 
Pandit et.al. (2011). It is also in accordance to the findings 
of Fowler (1986), who stated that the most important 
hard-bodied genera of ticks infecting reptiles included 
Amblyomma, Aponomma and Hyalomma and the most 
significant soft bodied tick infesting the reptilies was 
Ornithodoros. 
 
Tolerance 

Adverse effects or local reactions to the 0.15% herbal 
mixture were not observed in the rat snakes. This is 
similar to the findings of Burridge et.al. (2004), who in 
his study on control of ticks in komodo dragon using 
permethrin, found no adverse side effects of the acaricide 
treatment. 
 
Activity against ticks 

Snakes under Group 1 and Group 2, kept in the 
enclosures (Plate 3) were observed everyday throughout

 
Table 1: Number of ticks on snakes from Day 0 to Day 30 

Period of 
observation 

Treatment Total No.  
of ticks 

Control Total No. 
of ticks S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 

Day 0 25 24 28 28 26 129 25 23 30 28 24 130 
Day 5 1 1 0 0 1 3 26 20 29 28 25 128 
Day 10 0 0 0 0 1 1 28 22 27 25 27 129 
Day 15 1 0 0 1 1 3 28 23 26 25 28 130 
Day 20 1 1 1 2 1 6 26 23 25 27 28 129
Day 25 2 1 1 2 1 7 25 26 28 25 26 130 
Day 30 1 2 1 3 2 9 24 26 28 24 27 129 

S-Snake
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Plate 1:  Aponomma gervaisi tick 
 

 
 
Plate 2: Ticks embedded between the scales of the snake skin 
 

 
 
Plate 3: Snake enclosure at Chennai; Snake Park Trust, Guindy 
 

 
 
Plate 4: Counting of ticks on the snakes 

 
 
Plate 5:  Acorus calamus 
 

 
 
Plate 6: Aloe vera 
 

 
 
Plate 7: Allium sativum 
 
the study period of 30 days. Number of ticks on snakes 
observed throughout the period of study was given in 
Table 1. The efficacy of the treatment was assessed by 
comparing the mean tick count of treated snakes with that 
of untreated snakes (Plate 4). The mean value of ticks on 
snakes kept as treatment and control were given in Figure 
1.  The study showed that application of 0.15% of herbal 
mixture containing Acorus calamus (Plate 5), Aloe vera 
(Plate 6) and Allium sativum (Plate 7) in the ratio of 2:1:1 
on the rat snakes was found to be very effective and it 
controlled the ticks present on the snakes with the efficacy 
of > 90%    (Figure 2). The efficacy of the herbal mixture 
is in accordance to the findings of Gosh et.al. (2011), 
Massariol et.al. (2009), Fajimi and Taiwo (2004) and 
Deshmukh et.al. (1982), who found the extracts of Acorus 
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calamus, Allium sativum and Aloe vera to be effective 
against ectoparasites. 
 
Conclusion 

This study showed that the application of 0.15% 
herbal mixture containing Acorus calamus, Aloe vera and 
Allium sativum in the ratio of 2:1:1 to rat snakes was very 
well tolerated. It controlled the parasites present on the 
reptiles at the time of application with an efficacy of 
>90%. 

However in-order to prevent recurrent infestation it 
was suggested that the substrate in the snake cage has to 
be changed. Usage of blow gun was also recommended to 
kill stages of ticks in the crevices noticed commonly in 
the interior of snake cages. The cost of treatment for this 
procedure is very cheap when compared with that of 
conventional medicine. Also no side effects were 
observed. 

From this study, the presence of acaricidal properties 
in the native herbs (Acorus calamus, Aloe vera and Allium 
sativum) has been confirmed.  
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