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Abstract 

  Stress is a silent alarming problem worldwide and has the ability to induce mental 

imbalance which creates severe threats among mankind. As lichens are symbiotic organisms, 

they are involved in producing various primary and secondary metabolites. These secondary 

metabolites consist of many pharma-valued compounds. The present study is an attempt to 

evaluate the anti-stress and anti-microbial potential of Parmotrema tinctorum sample 

through in-vivo model organism. Two assays namely characterization of anxiety behavioural 

assay and endocrine response assay is taken for evaluation. In anxiety behavioural assay, the 

stress studies process through basic stressors such as chase stress, chemical stress on the 

zebra fish model. These are quantifiable using manual registration and computer-aided 

video-tracking analyses of zebra fish. In endocrine response assay, the analysis of whole-

body cortisol level that corresponds to the response taken place in the endocrine system. In 

turn observation of its appearance, behaviour and histopathological results of zebra fish and 

the evaluation of anti-microbial activity is done through the extracts and crude of 

Parmotrema tinctorum sample by disc diffusion method. The two clinical pathogenic bacteria 

and four fungi is taken for this analysis. The results describe the effects of the Parmotrema 

tinctorum extract in treating the stress conditions.  
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1. Introduction 

 
Lichens are less explored area for valuable metabolites. They are found in both marine and 

terrestrial environments. The metabolites of lichen have anti-microbial, anti-oxidant, anti-

inflammatory,  anti-diabetic properties., etc., and  the  novel  metabolites are main as used for 

the development of antibiotics [1, 2]. It is composed of a fungal partner, the mycobiont and one or 

more photosynthetic partners, the photobiont. They represent the example of self-sustaining symbiotic 

interactions in diverse environment. Lichens are usually highly tolerant to the harsh environmental 

conditions such as extreme temperature, high UV light intensities, low nutrient availability and low 

water content [3].  The morphology of lichen is divided into three, based on their habitat: crustose, 

foliose and fruticose lichens. The total number of classified lichen species around the planet varies 

from 13.500 to approximately 17.000. The India is considered as the rich biodiversity region in the 

world. India consist of about 2040 species of lichens. Lichen are known for its medicinal abilities to 

treat many diseases. Presence of compounds like phenol, flavonoids prevents the cells from cell damage 
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during oxidative stress.[4]. Lichens have been used for monitoring atmospheric pollution. They are also 

focused in production due to their ability to survive under environmental stresses like light intensity, dark, heat, 

UV exposure, nitrogen and also the metabolites production [5]. 
  Stress is considered as the feeling of mental strain and pressure. They can be also called as the 

psychological pain. The fear and anxiety are a well-known for its primitive emotions which ensure the 

safety when animals respond to challenges or threats. A stressor is called as any event or condition as 

an environmental stimulus which cause stress in an individual. Daily stress include day to day 

activities and they are considered as micro-stress. Ambient stress is a global stress which consist of 

stress caused by pollution, traffic, noise, crowding [6]. Human being experiences the stress as a life-

threatening act, discomfort, mental instability. Stress had become a common alarm for the past decade 

The physiological response due to stress consist of sympathetic nervous system activation and 

referred to as the response. Stress can be acute or chronic. The stress disrupts the homeostasis in the 

brain. It creates the psychological and behavioural imbalance among the mankind. [7]. 

  Zebrafish, Danio rerio, is a tropical freshwater fish belonging to the Cyprinidae family. The 

zebra fish had become a major research model in biomedical studies. The zebra fish has developed 

into an important model organism for various biomedical research over the last decades. The active 

behaviour and ease of acclimation to new surrounding, low maintenance cost, rapid reproductive 

cycle along with large number of offspring which emphasize the utility of zebrafish as a model 

organism. They are one of the important tool for the animal model testing of stress by behaviour and 

neurochemical tests. Some stressors trigger higher levels of anxiety and fear-like behaviours in 

zebrafish. For example both acute conspecific alarm substance (CAS) exposure and net chasing elicit 

escaping responses and aversive behaviours [8].  

  At the present study is based on the research on the stress behavioural analysis of the zebra 

fish under different stress conditions and their anxiety studies. The activity enlisted and are compared 

for the results. Compounds from the lichen are either derived from the solvents or be used as a crude 

sample. The activities of the crude sample and which are derived from the extracts are calculated 

against the anxiety behaviours of the zebra fish. The lichen are from the natural biota, their samples 

plays a great role in the production of the medicines and new drug which could have less toxic and 

side effects compared to chemical products. Thus the extract or lichen formulation should consist of 

multi-functional properties to act as anti-microbial and similarly have a potential to reduce the stress 

conditions.   

 

2. Materials and methods  
 

2.1 Collection of lichen sample 

 

 Lichen sample Parmotrema tinctorum were collected from the tree bark in palamalai hill 

region located in the Mettur at Salem district of Tamil Nadu, India. The Lichen sample was collected 

in the month of January 2020. The regions cover an area of about 1394.79 hectares and at 

11°43'11.4"N 77°44'11.1"E 

2.2 Identification of lichen 

 

 The identification involved Morphological, anatomical and chemical tests. The colour test 

was done on the cortex and medulla with potassium hydroxide 10%, Steiner’s stable 

paraphenylenediamine solution and calcium hypochlorite solution. The thin layer chromatography 

was done by using various solvent system by mixture of solvents and individually [9]. 

 

2.3 Identification of lichen 

 

 The lichen sample was sorted, substratum cleaned and shade dried. Then the dried samples 

were powdered in a blender. The powdered lichen sample of each quantity 30 g is extracted using the 

solvent hexane, ethyl acetate and methanol in Soxhlet extractor with a reflux condenser. The extracted 

contents are then stored separately and recovered gently by the removing solvents using rotary 

evaporator. [9,10]. 
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2.4 Microorganism and media 

 

The bacterial isolates of S.aureus and E.coli are cultured and maintained in the nutrient broth 

media. The fungal isolates of A.flavus, A.terrus, fuzorium, T.harzianum are cultured and maintained in 

the sabouraud dextrose agar (SDA). 

 

 

2.5 Anti-microbial activity of lichen extracts 

 

2.5.1 Disc diffusion method 

 

 The lichen extracts are tested for their antimicrobial activity by employing disk diffusion 

method. The bacterial stains are inoculated on the nutrient agar plate. The fungal stains are inoculated 

in the SDA agar plate. The lichen extracts are prepared in 10ml of their respective solvents and filter 

paper of 6mm diameter is dipped in the lichen extracts. Then the solvent in filter paper is allowed to 

evaporate, thereby loading the filter paper disc containing lichen extract without solvent. These discs 

are loaded on the agar plates. The commercially available antibacterial drug and antifungal drug was 

used as positive control. The fungal plates are incubated for 5 days at 20°C to 25°C and the bacterial 

plates are incubated at 37°C for 24 hours. The experiment was conducted in triplicate and their 

respective zone of inhibition was determined [9,10]. 

 

2.5.2 Well diffusion method 

 

 The lichen extracts are tested for their antimicrobial activity by employing well diffusion 

method. The bacterial stains are inoculated on the nutrient agar plate. The fungal stains are inoculated 

in the SDA agar plate. With the borer the well is made on the agar plates. 50 µl of extracts are poured 

in each well at different concentration. The commercially available antibacterial drug and antifungal 

drug was used as positive control. The fungal plates are incubated for 5 days at 20°C to 25°C. the 

bacterial plates are incubated at 37°C for 24 hours. The experiment was conducted in triplicate and 

their respective zone of inhibition was determined [11].  

 

2.5.3 Minimum inhibitory concentration 

 

 Minimum inhibitory concentration (MIC) are defined as the minimum concentration required 

to inhibit the growth of the microorganism. MIC is important in diagnosis to confirm the resistance of 

microorganism to antimicrobial agent. The nutrient broth of 100 µl is poured in a 96 well microtiter 

plate and different concentrations of the lichen extracts are poured. After dilution microbial culture at 

exponential phase of 10 µl is added to each well in microtiter plate. Then the plate is allowed to 

incubate at 37°C for about 16 hours. The microtiter plate is checked for turbidity and OD value are 

taken at 560 nm [12]. 

 

 

2.6 Collection of animal sample 

 

 The subject animal was adult short fin wild type zebra fish (weighing about g) obtained from 

Department of Biotechnology, K.S.Rangasamy college of technology. The fish were acclimated in the 

laboratory for about 30 days in 50L tank. The tank filled with the E3 medium and provided with 

constant aeration at 25±2°C and pH = 6.5-7. The fluorescent lamp tubes were used to provide 

illumination by adjusting 14/12 dark/light photoperiod cycle. The fish was fed with commercial flake 

food pellets twice daily. 

 

2.7 Efficiency of fish feed 

 

 The food alternative is essential for the better growth of the fish. Hence, the different feeds 

are subjected to analyze the effect on the zebra fish. The commercial flake food and larvae of 
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mosquito are selected for analysis. The fish is fed twice a day. In case of commercial pellet food, two 

pellets per fish at a time and in that of mosquito larva two larva per fish at a time. The weight 

difference is noted as the result of the feed efficiency for a period of six weeks. The formulae are 

taken for the analysis from [13]. 

 

 

2.8 Behavioural analysis 

 

2.8.1 Novel tank test 

 

 The apparatus consisting of a glass aquarium tank of 30.5cm Length*15.4cm   

Height*15.1cm Width. The apparatus was filled with 5.5 L of E3 media. The tank was divided into 

two equal horizontal halves, which are enlisted as top and bottom portions. The dividing line enlist the 

position of the fish. The duration of time spent by the fish in all these layers are measured. Some of 

the movements such as erratic movements are done with the accuracy of the human observations. All 

the behaviour task was recorded for about 6 minutes. The total fish behaviour was recorded and 

analysed through TRACKER software. [6,8,14]. 

 

2.9 Stress induction 

 

 The stress in the fish can be induced in many ways. The stress can be induced in another tank 

using different stressor. The selected stress responses are mechanical and chemical stress. The 

mechanical stress was induced to the fish by net chasing protocol for about 2 to 5 minutes at a regular 

speed of approximately 40 turns per minute. The chemical stress is carried out by using the 

compounds at different concentration and exposing it into the fish tank [6]. 

 

2.10 Drug induction 

 

2. 10.1 Intraperitoneal injection 

 

 The fish is anesthetize using the rapid cooling for 5 seconds, till the fish remain unmoved and 

gills only moving. A slight tap is made on the tank to ensure that the fish is fully anesthetized. 

Immediately the fish is kept on the sterile surface and turned upside down in its ventral side facing 

upward. 5-10 µl of drug is injected on to the fish in into intraperitoneal cavity. Then the fish is 

transferred on to the 5L tank [8]. 

2. 10.2 Immersion method 

 

 For acute stress the different concentrations of drug are dissolved in the exposure tank which 

contain water. Once when the drug is completely dissolved the fish is immersed completely or 

allowed to free flow in the exposure tank. For chronic stress the fish is administered with drug 1 or 2 

weeks before testing [8]. 

2.11 Pigment response 

 

 Zebra fish change their colour when there are in stimulus or any stress. The fish at light 

background is lighter when compared to fish at dark background. Fishes are identified in the presence 

of fluorescent light and the colour was evaluated at three different stages such as light(L), medium 

(M), dark(D). The colour change is due to the alteration in the chromophore cells or by the influence 

in the central nervous mechanism. The fish colour before and after the treatment was noted and are 

used for further evaluation. The aggression of the fish exhibits more darker than the normal dark 

colour. The fish at anxiety exhibit light colour [15]. 
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2.12 Challenge test 

 

 The bacterial growth at exponential phase is obtained from the nutrient broth and washed 

three times with PBS. Then suspended bacteria are mixed with PBS and 10 µl is injected to fish, along 

with the drug at desired concentrations. The survival rate is noted for every 96 hours [16]. 

2.13 Statistical analysis 

 

The data are analysed and obtained from the TRACKER software. The mean positions, 

transition to upper half, time duration, survival rates are noted and results are obtained using SPSS 

software. 

 

3 Results and Discussion 

3.1 Identification of lichen 

The lichen species is identified by the colour test. The K+ yellow;  C+ red,  KC+ red. This 

indicates the presence of Atranorin, Lecanoric acid, Orsellinic acid. In thin layer 

chromatography the grey colour spot was observed at Rf value 3 and yellowish green colour 

was observed at Rf value 7. According to [17] TLC result indicates the presence of Orsellinic 

acid and Atranorin. 

 

3.2 Food efficiency 

The efficiency of the two different food are subjected to analyze the effect on the zebra fis h. 

The commercial flake food and larvae of mosquito are selected for analysis. The weight 

difference was reported below. On average the efficiency of the food is calculated by the 

weight. In table 3.1 the fish fed with pellets showed the weight gain range of 5 and below, with 

an exception of a fish weight which remain unaltered. In table 3.2 the fish fed with mosquito 

larvae showed the weight gain of 5 and above. The weight gain increased on the consumption 

of the mosquito larva on comparing with that of the commercial flake pellets. 

Table 1. Efficiency of the commercial flake food 

Fish Food 
Initial weight 

(g) 

Weight after 6 

weeks 

(g) 

Final Weight 

(g) 

 % Weight 

gain 

1  

 

Pellet 

0.71 0.74 0.03 4.2254 

2 0.43 0.43 0 0 

3 0.6 0.61 0.01 1.6667 

4 0.59 0.62 0.03 5.0847 

Table 2. Efficiency of the mosquito larva feed 

Fish Food 
Initial weight 

(g) 

Weight after 6 

weeks(g) 

Final 

Weight (g) 

% Weight gain 

5  

 

Mosquito larva 

0.55 0.59 0.04 7.2727 

6 0.6 0.63 0.03 5 

7 0.56 0.61 0.05 8.9286 

8 0.6 0.64 0.04 6.6667 
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3.3 Construction of effective breeding setup 

Table 3. Number of eggs collected 

Trial 
Fish  

(pair) 
Setup 

Eggs collected 

 

Average 

1 1a (1) 

Tip holder 

 

10 10 

2 1b 5 

3 1c 16 

4 1a (2) 

Separating funnel 

 

24 18 

5 1b 13 

6 1c 19 

7 1a (3) 

Plastic mesh 

 

43 51 

8 1b 52 

9 1c 59 

 

 

  The construction of the effective breeding setup of zebra fish consist of collection of the 

eggs at maximum amount with less or no damage. Three laboratory equipment are selected for 

the collection of eggs. The equipment such as tip holder, separating funnel and plastic mesh 

box are adopted. Table 3.3 infers the number of eggs collected using three different laboratory 

equipment. On the average the eggs are collected and the plastic mesh box has the highest 

efficacy in the egg collection with minimal damage. The plastic mesh box serves as an effective 

tool for the egg collection with very low level of damage to eggs.  

 

3.4 Development stages of the zebra fish embryo 

 

 

Figure 1. Development stages of the embryo 
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 The zebra fish embryo collected using the plastic mesh box is observed under the streo 

microscope. The embryo development was observed and recorded. The recorded embryo development 

was compared with that of the standard images and the recorded images are enlisted for the relative 

stage of its development. The zebra fish embryo are maintained at the temperature of about 28° C to 

30° C . The zygote stage starts at 0th hour and the cell continue to divide to form2,4,8,16,32,64 cell at 

a period of 2 hours. The epibody begins to form at 5 hours pfp. The bud formation occurs at 10hour 

pfp. Then somite stage of 2,4,6,12,15,20 occurs while result in the likely head and tail portion of 

embryo at 30hours pfp. The embyo comes out of the egg at the time of 48hours pfp and remains 

attached to the surface. Then after 72 hours pfp the fish develop the pectoral fin and protruding mouth 

and becomes free swimming. The collected zebra fish embryos are separated and visualized under 

streo microscope at 100X resolution as shown in  Figure 1. 

3.5 Novel tank test 

The zebra fish movement was recorded and tracked in graph form using TRACKER software. 

The obtained graphs are categorized and given as follows 

3.5.1 Movement x and y axis graph 

The movement graph is the record of the movement of the fish in its respective tank of 

designed dimension. 

3.5.1.1 Control fish group movement graph 

 

 The fish was recorded for its movement in its normal condition without any external 

disturbances - stress or exposure to any other chemicals. Hence the control group movement activity 

was given as follows: 

The Figure 2 represents the control fish movement graph. The control group number 1 

represent the fish noted as C-1, similarly number 2 represents C-2, number 3 represents C-3, number 4 

represents C-4, number 5 represents C-5. The graph describes the movement of the fish at the upper 

half is relatively equal or more movement at the upper half region of the tank. According to [6,8], this 

graphical movement increased at top portion describes the no stress condition or normal.  
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Figure 2. Control fish group movement  

3.5.1.2 Stress movement graph 

  The fish was recorded for its movement in stress condition by fish net chasing stress. Hence 

the stress group movement activity was given as follows: 

The Figure 3. represents the stress fish movement graph. The stress group number 1 represent 

the fish noted as S-1, similarly number 2 represents S-2, number 3 represents S-3, number 4 

represents S-4, number 5 represents S-5. The graph describes the movement of the fish at the upper 

half is very less or more movement at the lower half region of the tank. According to [6] and Cachat 

et al., 2010 this graphical movement increased at bottom portion describes the stress condition. 
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Figure 3. Stress fish group movement  

3.5.1.3 Treated movement graph 

The fish was recorded for its movement in stress treated condition. This is recorded by fish 

net chasing stress followed by induction of the extract by immersion method for 2 minutes. Hence the 

stress treated group movement activity was given as follows: 

 The Figure. 4 represents the stress treated fish movement graph. The treated group number 1 

represent the fish noted as T-1, similarly number 2 represents T-2, number 3 represents T-3, number 4 

represents T-4, number 5 represents T-5. The graph describes the movement of the fish after treated 

with the lichen extract and the movement at the upper half relatively less at the lower half region of 

the tank. According to [6,8], this graphical movement increased to top portion describes that the 

lichen extract has positive effect when compared with stress condition in Figure. 3. 
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 Figure 4. Treated fish group movement  

3.5.2 Time and y axis graph 

The Time and Y axis graph is the record of the movement of the fish in its respective tank of 

designed dimension, which enlist the position of the fish at every time interval. 

3.5.2.1 Control fish group position graph 

 The fish was recorded for its position in its normal condition without any external 

disturbances - stress or exposure to any other chemicals. Hence the control group position in 

respective with time was given as follows: 
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 Figure 5. Control fish group position  

The  5. represents the control fish position graph. The control group number 1 represent the 

fish noted as C-1, similarly number 2 represents C-2, number 3 represents C-3, number 4 represents 

C-4, number 5 represents C-5. The graph describes the position of the fish at the tank. The time spend 

in upper half layer is high or almost equally spread-out and time taken to reach the upper half layer is 

minimum in control group. According to [6,8], this graphical movement of lesser time to reach upper 

half of the tank and time spend in top portion is high, this describes the no stress or normal condition. 

3.5.2.2 Stress position graph 

The fish was recorded for its position in stress condition by fish net chasing stress. Hence the 

stress group position was given as follows:  

The Figure 6. represents the stress fish position graph. The stress group number 1 represent 

the fish noted as S-1, similarly number 2 represents S-2, number 3 represents S-3, number 4 

represents S-4, number 5 represents S-5. The graph describes the position of the fish at the tank. The 

time spend in upper half layer is less or sometimes no movement towards upper surface and time 

taken to reach the upper half layer is high in stress group. According to [6,8], this graphical movement 

Tierärztliche Praxis

ISSN: 0303-6286

Vol 41, 2021

928



of increased time required to reach upper half of the tank and increased time spend at the bottom 

portion describes the stress condition. 

 

 

Figure 6. Stress fish group position  

 

3.5.2.3 Treated position graph 

The fish was recorded for its position in stress treated condition. This is recorded by fish net 

chasing stress followed by induction of the extract by immersion method for 2 minutes. Hence the 

stress treated group position was given as follows:  

The Figure 7 represents the treated fish position graph. The treated group number 1 represent 

the fish noted as T-1, similarly number 2 represents T-2, number 3 represents T-3, number 4 

represents T-4, number 5 represents T-5. The graph describes the position of the fish at the tank. The 

time spend in upper half layer is comparatively increased and time taken to reach the upper half layer 

is decreased in treatment group when compared with the stress group. According to [6,8], this 
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graphical movement of increased time spend and lesser time required to reach upper half in 

accordance with stress condition describes that the lichen extract has a positive effect with decreased 

stress condition. 

 

  Figure 7. Treated fish group position  

 

3.6 Duration taken to reach upper half: 

The time required to reach the upper half of the tank is noted from the Figure. 5,6,7 and are 

tabulated below: 
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Table 4. Control group time 

Fish Time to reach upper half  (s) 

C-1 6.9 

C-2 7.96 

C-3 3.63 

C-4 13.5 

C-5 54.1 

Table 5. Stress group time 

Fish Time to reach upper half  (s) 

S-1 70.52 

S-2 96.33 

S-3 77.5 

S-4 360 

S-5 206.6 

Table 6. Treated group time 

Fish Time to reach upper half  (s) 

T-1 57 

T-2 74 

T-3 96.8 

T-4 78.6 

T-5 46 

 

Figure 8. Time taken to reach upper half of the tank 
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The table 4,5,6 and Figure. 8 denotes the time taken by the fish at a particular group to reach the 

upper half of the tank. The time taken by the fish C-1, C-2, C-3 is lss than 10 seconds time duration where 

the C-4 required about 14 seconds and C-5 required increased time period of 54 seconds. However the 

stress group fish S-1, S-2, S-3 required time duration nearly about 70 to 100 seconds and S-4 fish is found 

no activity towards the upperhalf and is noted as the total time period of 360 seconds as the time duration. 

The S-5 fish took about increasing time period when compared to S-1, S-2 and S-3 as of 207 seconds. The 

treated group is found reduced time period of about 70 seconds approximately. This time taken by the 

control group to reach is very short period and the time taken by stress group is very high and on 

comparing the treated group, the time duration is less than the stressed group. According to [6,8], this 

lesser time to reach upper half of the tank describes the no stress or normal condition and increased time 

represent stress. The table indicates that the treated group has decreased stress condition when compared 

with stress group. 

3.7 Duration spend in upper half: 

 The time required spend in upper half of the tank is analyzed and calculated from the TRACKER 

software with manual observation. The Figure. 3.2,3.3,3.4 which denotes the movement of the fish. 

Table 7. Control group spend time 

Fish 
Time spend in upper half 

(sec) 

C-1 213 

C-2 192 

C-3 222 

C-4 207 

C-5 162 

Table 8 Stress group spend time 

Fish 
Time spend in upper half  

(sec) 

S-1 75.5 

S-2 35 

S-3 15 

S-4 0 

S-5 73.5 

Table 9 Treated group spend time 

Fish 
Time spend in upper half  

(sec ) 

T-1 150.5 

T-2 70.5 

T-3 116 

T-4 83 

T-5 72 

Tierärztliche Praxis

ISSN: 0303-6286

Vol 41, 2021

932



 

 

 

 

 

 

 

 Figure 9. Time spend in upper half of the tank 

The table 7,8,9 and Figure. 9 denotes the time spend by the fish at a particular group in the upper 

half of the tank. The control group has the time spend duration of approximately about 200 seconds. The 

stress group S-1, S-5 has the time spend duration of about 75 seconds, but the S-2 and S-3 has very low 

time spend duration of 35 seconds and 15 seconds, S-4 has no record for the time spend duration at the 

upper-half region. This time spend by the control group is long period and the time spend by stress group 

is short and on comparing the treated group, the time duration is little long than the stressed group. 

According to [6,8], this graphical movement of lesser spend in upper half of the tank describes the stress 

condition. The table indicates that the treated group has decreased stress condition when compared with 

stress group. 

3.8 Challenge test 

 The challenge test where the fish is injected with 10µl of the extract and pathogenic microbes. 

The fishes are separated into 5 different groups, such as control group, E group, E-EA group, S group, S-

EA group. C is control group this is left without any treatment, E group is injected 10µl with E.coli. E-EA 

group is injected with 10µl of E.coli and ethyl acetate extract. S group is injected 10µl with S.aureus. S-

EA group is injected with 10µl of S.aureus and ethyl acetate extract.  

The table 10 describes the survival rate of the fish when injected with microbes and microbes along with 

extracts. The control group is observed with no death of the fish. The E-group where the death of the fish 

was observed from 36th hour after injection and resulted at survival of 7 fish with loss of 3 fishes. The E-

EA group where the death of the fish was observed from 36th hour after injection and resulted at survival 

of 9 fish with loss of one fish. The S group where the death of the fish was observed from 24th hour after 

injection and resulted at survival of 5 fish with loss of five fish. The S-EA group where the death of the 

fish was observed from 48th hour after injection and resulted at survival of 8 fish with loss of two fish. 

According to [16], the reduced death rate of zebra fish in treated condition when compared with microbial 

injection indicates that the pathogenic bacteria affect the survival and the extract restrict the activity of 

pathogen in the fish body. 
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Figure 10. Challenge test 

Table 10. Challenge test 

 

Survival Time (hrs) 

12 24 36 48 60 72 84 96 

control 10 10 10 10 10 10 10 10 

E 10 10 9 9 8 8 8 7 

E-EA 10 10 9 9 9 9 9 9 

S 10 9 8 8 7 6 6 5 

S-EA 10 10 10 9 9 9 8 8 

 

3.9 Pigment response 

 The color of the fish is noted under the fluorescent lamp. Each group of fish is identified 

separately and are denoted with three categories L-light; D-dark; M-medium after the activity or testing. 

The above Table 11 describes the color of fishes in a particular group. The control fish group consist of 

mostly medium color. The stress fish consist varied colors of two light, two dark and one medium color. 

[15] indicates the pigment response alterations due to chromophore cells and light colour indicates they 

consist of aggression and anxiety where dark or medium colour indicates low stress or normal conditions. 

In results the treated group consist of mostly medium color. This indicates that the response of the 

chromophore or the central nervous system is altered by the treatment to some extend and treated group 

has lowered stress conditions. 

Table 11. Pigment response 

 

Pigment colour 

(Fish) 

1 2 3 4 5 
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control M M M D M 

Stress  M D L L D 

Treated L M M M M 

 

 Figure 11. Pigment response of zebra fish 

3.10 Anti-bacterial activity 

 Figure 12. Antibacterial activity of crude extracts 1. E.coli and 2. S.aureus 

According to [11] the antibacterial activity of extracts of P. tinctorum was performed. The ethyl 

acetate extracts of lichen is inhibiting the growth of the bacteria at concentration above 20mg/ml. Ethyl 

acetate extract of P. tinctorum showed the same potential to control the growth of S.aureus and E.coli 

with the inhibition zone of 15mm at 20 mg/ml concentration.  

3.11 Histopathology of zebra fish 

  

The adult healthy zebra fish was analysed to determine the normal histopathology such that the 

normal structures of organs are observed under the microscope. According to [18], this describes the 

procedures for the various diagnostics of the zebra fish. The sections of zebra fish are made and some of 
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the organs are observed and studied in in its normal conditions. The organs observed during the 

histopathology of zebra fish are liver, intestine, embryo sac which are filled with eggs and swim bladder.  

 

 

 

 

 

 

 

  

Figure 13. Dissection of zebra fish 1 – Liver, 2 – Intestine, 3 – Embryo sac, 4 – 
Swim bladder 

3.12 Dye uptake test 

 

 

Figure 14. Dye incubation 1 – 16hrs pfp, 2 – 24 hrs pfp, 3 – 30hrs pfp 

The zebra embryo is incubated with 0.3% concentration of commercially available methylene 

blue dye. The methylene blue is used as a fungicide in the aquarium. The outer layer of the embryo 

consist of micro pores which allows the dye to pass into the embryo causing the dye to adhere on the 

developing embryo. However the 0.3% methylene blue concentration have no significant impact in the 

development of the embryo. The methylene blue begins to adhere into the developing embryo after 16 

hours pfp. Then the adhered blue colour slowly darkens till somite stage and then disappears at prim stage 

after 54 hours. 
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4 Conclusion 
 

 During the period of standard novel-tank test of 6-minute time duration it is noted using manual 

analysis and video analysis software tool. The physical chasing using the fish net exposed on the 

particular fish group attenuated the behavioural changes and created condition of threat to life or anxiety. 

This created a stress response in the fish group. On comparing the (3.2 and 3.3) the stress fish group with 

that of the control fish group, the movement in the upper half of the tank is less in stress fish group when 

compared with that of the control group and the  (3.3 and 3.4) the treated fish group in stress condition 

showed satisfactory movement toward the upper half of the tank surface when compared with that of the 

stress fish group. Where the  3.9 showed the time duration spent in the upper tank by the treated fish 

group is comparatively high when compared with stress fish group. In present study the antimicrobial 

activity of the Parmotrema tinctorum was analysed against the two clinical bacterial isolates. The crude 

ethyl acetate extract of Parmotrema tinctorum showed the zone of inhibition at 20mg/ml concentration. 

The challenge test was conducted to the zebra fish against two clinical bacterial isolates along with the 

crude extract of P.tinctorum. The survival rate of zebra fish is increased in addition with the crude 

extracts along with the clinical bacteria. The normal histopathology of the organs was observed and any 

further observations related to organs can be determined for its condition. The dye test was performed in 

such a case that the embryo layer consist of very minute pores which allows the dye to pass into the egg 

and 0.3% concentration of methylene blue dye has no toxicity over the developing zebra fish embryo.  
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