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ABSTRACT
Abnormal stress level, anxiety, and reduced locomotion are prominent symptoms after
circadian rhythm is changed. This study investigates the influence of pranic energy on
zebrafish behaviour during circadian rhythm changes. Adult zebrafish were kept in
control and experimental aquariums. As an adjunct, the experimental fishes (Pranic group)
received the Pranic Healing techniques for fish, food, and water to reinforce the energy in
them. Individual fishes were exposed in an open area for 5 minutes and parameters
including average speed, mobile speed, average acceleration, mobility rate, exploratory rate,
total distance travelled, and total immobile were measured and analysed by Tox-Track
tracking software. Stress was created to fishes by alternating circadian rhythm for 3 days for
both groups. The changes in locomotion and anxiety data were analysed using One Way
ANOVA and Mann-Whitney U test with SPSS software. Pranic treated zebrafishes (46) had
increased an average speed of 8.18 mm/s (p<.002), mobile speed of 7.56 mm/s
(p<.000), average acceleration of 323.71 mm/s2 (p<.000), mobility rate of 11.36% (p<.009),
total distance travelled of 29.490m (p<.000)and total immobile of 30.68s (p<.016) compared
to control group (43).Pranic energy positively influenced the behaviour of adult zebrafish by
increased locomotion and decreased anxiety levels during changed circadian rhythm.

INTRODUCTION
Energy science has been predominantly used to heal the various ailments since
from the time immemorial. These include acupuncture (Madsen et al., 2009), acupressure
(Cross and Charman, 2006), reiki (Kelly, 2000), qiqong (Wang et al., 1998), and Pranic
Healing (Rajagopal et al., 2018) among others. Pranic Healing is an ancient science and art of
healing using prana. Prana is the vital energy that keeps the plants and animals healthy and
alive. Prana is also referred to as Chi, Ki or Life-force. Sui (1992) specifies that there are three
major sources of prana namely solar prana, air prana, and ground prana. Water absorbs prana
from sunlight, air, and ground. Plants and trees gets prana from the sun, air, water, and ground.
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Animals obtain prana from sunlight, air, water, food, and ground. Every living organism
including plants, trees, and animals are surrounded by an energy field called the aura or
bioplasmic body consisting of prana (Kafatos et al., 2015).According to Sui (1992) one can
feel and interact with this energy. As a complementary therapy, pranic healing technique can be
applied for depression (Rajagopal et al., 2018), to improve the Lung function (Mahesh et al.,
2017), and others (Sui, 1992; 2015). Pranic healing is getting increasing scientific attention in
health, biology, and in agriculture (Prasad and Jois, 2020).
Zebrafish (Danio rerio) is a tropical freshwater Teleostei, belongs to the Cyprinidae family
(Sola and Gornung 2001). It is found across Southeast Asia including North-eastern India,
Nepal, Bangladesh and river basins of Ganga and Brahmaputra (Bhat, 2004).The species is
characterized by its smaller size measuring about 4-5 cm, having a cylindrical body with a
distinct alternating light and dark horizontal stripes (Simonetti et al., 2015). Animal models are
necessary for studying the behaviour and neural responses to stress exposure (Campos et al.,
2013). Among vertebrates, there has been growing interest in the use of zebrafish as a model
organism in biomedical research due to rapid development. Small size of zebrafish enables large
number, easy handling, high fecundity rate, high degree of genetic similarity with humans and
low-cost efficiency (Gerlai, 2010). Most importantly the use of adult and larval zebrafish in
stress-induced neuroscience has increased in recent decades because of its similarity of the
central nervous system, physiology and genetics to humans (Kalueff et al., 2014).
Zebrafish genome shares 80-85% homology to human gene (Howeet et al., 2013). Besides the
structural homology, the brain of zebrafish is very much similar to humans and other rodents
models with respect to neurochemistry (Tropepe and Sive 2003; Kalueff et al., 2013).Effect of
stress and anxiety have been studied extensively by using various murine models (TeixeiraSilva et al., 2009). Recently zebrafish have emerged as a promising animal model for anxiety
research due to their robust cortisol response, behavioural differences with respect to various
drugs and environmental stressors (Cachat et al., 2011). In the present study we assess
zebrafish as a model of stress and anxiety by measuring how the behavioural phenotypes are
affected on alteration of photoperiod. This study also aimed at investigating the impact of pranic
energy after the alteration of circadian rhythm in the adult zebrafish by measuring their
locomotory and freezing activity of pranic healed zebrafishes against the control group.
MATERIALS AND METHODS
1. Specimens
Wild type, larval zebrafish of 1 month old were procured from a breeding centre in Chennai,
India. Fishes were allowed to grow till adult phase (3 months) in a well-oxygenated
recirculation tank filled with dechlorinated tap water. pH ranged between 8.2 (±.2), temperature
was maintained around 28º C (± 0.5c), photoperiod of 14:10 light and dark cycle, with constant
filtration and half of the water, was changed every 15days. All the parameter are maintained as
prescribed by OECD guidelines (1992). Zebrafish were fed twice daily with MicroPellet diet
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(Spectrum Brands Company, Germany). The diet was supplemented with Freeze-Dried Blood
Worms. At most care was taken to all fishes.
2. Study Design
Controlled experimental design has been used in this study.
3. Sampling
Two identical aquaria, containing pranic group (46) and control group (43) zebra fishes were
used for this study.
4. Procedure
The adult zebrafish were reared as described above. After acclimation in light and dark
photoperiod, the fishes were exposed to three cycles of alternating light and dark periods for a
total of3 days. The pranic group received pranic healing techniques from its larva stage until its
adult stage. Pranic healing was provided for three days per week by a trained pranic healer. The
duration of each treatment lasted for five minutes. Pranic healing techniques were also applied
to aquarium water and fish food. Behavioural studies were conducted after the stress induction
to measure the locomotion and freezing behaviour pattern of zebrafish. Individual fishes were
exposed in an open arena, a rectangular transparent plastic trough (50x20x20cm) for 5 minutes
under the specific light condition and at constant room temperature. Locomotory and freezing
activities were constantly video recorded, by a camera that was fixed 40cm above the test
trough and connected by the PC to start and manage the experiment video (Egan et al., 2009;
Kalueff et al., 2013). During the locomotion and freezing activities, following parameters
including average speed (mm/s), average acceleration (mm/s), Mobility rate (%), total distance
travelled (mm) and total time immobile (s) were measured and analysed by Tox-Track tracking
software (Rodriguez et al., 2018).
5. Data Analysis
Data were expressed as Mean ± SEM, for group size control (43) and Pranic (46) and
significance was determined by using one was analysis of variance (ANOVA) to compare the
differences between groups. For the mobility rate and total immobility, the Mann-Whitney U
test was used. Difference was considered significant at p< .05.
RESULTS
1. Average Speed
The average speed (mm/s) of adult zebra fish on stress-induced were measured by total distance
travelled divided by total time duration which interprets the general motor function. The average
speed was greater in the pranic treated condition (34.553mm/s) than control condition
(26.370mm/s)(Table 1).It was found that the pranic group had 8.18mm/s more speed than the
control group with significant difference (p<.002) (Figure 1A). Our findings were relevant to
earlier research on behavioural impairments caused by chronic exposure of C70 nanoparticles on
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adult zebrafish were average speed shown 40mm/s on exposure to the novel environment for
5minutes (Sarasamma et al., 2019).
2. Mobile Speed
Results on stress-induced, mobile speed of adult zebra fish was greater in the pranic treated
condition (35.22 mm/s)than control condition(27.66 mm/s)(Table1).Fishes which received
pranic treatment had significantly more mobile speed (7.56 mm/s) than control group with the
significant difference (p<.000)(Figure 1B).
Table 1: Locomotory endpoints of Control and Pranic treated Zebrafish.
Variable
Average Speed (mm/s)
Mobile Speed (mm/s)
Average
Acceleration(mm/s2)
Total Distance (m)

Control
Pranic
Mean
SD
Mean
SD Gain
26.37±2.20
14.45
34.55 ±1.35
9.17
8.18
27.66±1.58
10.42
35.22±1.31
8.90
7.56
668.69±53.85 353.11 992.40 ±49.37 334.85 323.71

Df
(1, 87)
10.302
13.59
19.704

.002
.000
.000

75.260± 4.894 32.093 104.75± 29.87

20.155

.000

29.876

29.490

p

Figure 1: Behavioural Comparison of A) Average speed and B) Mobile speed between control
and pranic treated zebrafish.
3. Average Acceleration
Acceleration is the rate of change of velocity with the time, which often indicates the state of
increasing speed of zebrafish when exposed to open arena, lower value of acceleration indicates
the abnormal motor and neurological function. Average Acceleration (mm/s2) of adult zebrafish
on stress induced were analysed in an analysis of variance with pranic treated group (Pranic
treated v/s Control) as the independent variable. The average speed was greater in the pranic
(992.40mm/s2) than control (668.69mm/s2) (Table 1). It was found that pranic group had
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(323.71mm/s2) more acceleration than the control group and the results were significant
(p<.000) (Figure 2A).
4. Total Distance
Total distance fish travelled within the novel tank which reflects the motor aspects of zebrafish
swimming. Total distance travelled was also found to be higher in the pranic group (104.750 m)
when compared to control group (75.260m), and the results were significant (p< .000)(Table
1).Thus pranic treated fishes travelled more distance than the control group (Figure 2B). Our
findings were relevant to (Alia and Petrunich-Rutherford, 2019) were total distance travelled
of adult zebrafish on exposure to open arena was found to be 63.606m.

Figure 2. Behavioural Comparison of A) Average acceleration and B) Total distance between
control and pranic treated Zebrafish.
5. Mobility Rate
Mobility rate indicates the total percentage of fish moved freely and easily when it is exposed to
novel tank. The median of pranic treated zebrafish (mean rank = 51.7%) had significantly higher
rate of mobility, compared to those in the control group (mean rank =38.29%), (U =700.500,
P=0.009)(Table 2). It was clear that fishes which received pranic energy had 11.36% more
mobility rate compared to the control group (Figure 3A).
6. Total Immobility
Immobility indicates a complete cessation of movement except gills and eyes by the fish when it
is exposed to a novel tank, generally which reflects stress and anxiety. The median of control
fishes (mean rank = 50.15s) had significantly more seconds of immobility, compared to those
which received pranic energy (mean rank =40.18s) (U=767.500, P= .0.16)(Table 2)(Figure 3B).
Similarly, earlier research work on anxiety-like behaviour responses to components of energy
drinks in zebrafish was shown 40s of immobility on exposure to open arena (Alia and
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Petrunich-Rutherford, 2019).The behavioural trajectories of control and pranic treated
Zebrafishes represented in Figure 4.
Table 2: Mann-Whitney U test for mobility rate and total immobility behaviour of Control
and Pranic treated Zebrafish.
Sl.No

Variable

Mean Rank
Control

Pranic

Mann-Whitney U

p

1

Mobile Rate (%)

38.29

51.27

700.500

.009

2

Total Immobility(s)

50.15

40.18

767.500

.016

Figure 3: Behavioural Comparison of A) Mobility rate and B) Total immobility between
control and pranic treated zebrafish

Control

Pranic

Figure 4: Behavioural trajectories of control and pranic treated Zebrafish.
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DISCUSSION
Stress is the outcome of an imbalance in the neurotransmitter level (Bhatt and
Gupta, 2013). Emotional imbalances bring imbalances in Prana (the vital energy) in the
Pranamayakosha which percolates to the annamayakosha causing stress symptoms and hazards
(Babu, 2009). Environmental stress both acute and chronic stress elicits the changes in the
endocrine system which in turn triggers the cascade of the physiological and behavioural
process this is a so-called stress response. Due to this, the gene grS357 of zebrafish with
mutation of glucocorticoid receptors increases the glucocorticoid level which induces the
abnormal behaviour such as decreased mobility and increased anxiety level (Ziv et al 2013 ;
Stewart et al., 2012). Scientific evidence reports that adequate sleep is a biological need for life
and is similar to the need for food and water to maintain healthy life (Everson et al., 1989).
Earlier research on shift workers reported that lack of sleep deprivation impairs the behavioural
performance by declining the neuromotorand cognitive function (Goel et al. 2009). Working for
long hours without sleep showed a higher prevalence of depression and anxiety disorders
(Kleppa et al., 2008). Similarly, sleep deprivation studies in rats reveals the profound changes
in behavioural and physiological parameters, eventually leading to an animal’s death (Everson
et al., 1989; Rechtschaffen et al., 1999).
Energy healing works have the same principle as acupuncture. Similar to humans, even pets
including fish have a physical body as well as the energy body. Among this, energy body serves
as the template for the physical body. The state when the energy body is clear and balanced than
the physical body will be healthy. Similarly when the energy body is full of congestion or
depletion, then the physical body develops disease symptoms. Hence alteration of dark and light
photoperiod impairs sleeping pattern of fishes, which leads to a stressful condition. This
symptom appears first in the energy body and that affects the physical body in locomotion and
freezing. Application of prana (vital energy) helps to prevent the disorder that manifested in the
physical body and increases the life energy of the affected part of the whole body. This means
the healing process gets accelerated which promotes the functional health and wellbeing. There
is some evidence, suggest that energy (ATP) deficits in zebrafish larvae are related to changes
in their locomotory performance (Zhang et al., 2017). The vulnerability of neurons due to their
metabolic activity and energetic requirement can also result in the locomotor deficits of animals
(Camilleri and Vassallo, 2014 ; Wang et al., 2018). According to (Bai et al., 2000), the
application of pranic energy helps to enhances the activity of ATPase which allows more energy
supply to the cells during cell growth, division and differentiation. Probably application of this
pranic energy enhanced the energy level of fish which results in an increased locomotory
performance of pranic treated adult zebrafishes.
Studies on Pranic energy is getting increased in Biology, health, and agriculture. Previous
studies on pranic agriculture have revealed increased agricultural yield, nutritional quality, shelf
life, antioxidant and polyphenol content in cucumber (Keerthika et al., 2016).Similarly,
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germination and seedling vigour test also improved significantly in the pranic treated green
gram seeds when compared to control (Jois et al., 2016). Research on chronic obstructive
pulmonary disease (COPD) studies, a 6 minutes walking test was conducted for COPD patients,
the pranic group showed a positive trend in walking and also a tendency of improvement in
Blood pressure, heart rate and respiratory rate was observed (Mahesh et al., 2017).
CONCLUSION
Pranic treated fishes had an overall increase in locomotion and freezing activity on
alteration of natural photoperiod of adult zebrafish. Here, pranic energy played a very effective
role in balancing the energy after the alteration of photoperiod which retains their locomotion by
active swimming. The present study helps to correlate behavioural changes during alteration of
natural photoperiod or those resulting from sleep deprivation during night shifts. This work
opens new opportunities to study the effects of photoperiod on locomotion and anxiety
performance. Their robust rest-activity cycle with diurnal lifestyle is especially helpful in
studying circadian regulation of sleep in relation to diurnally active humans.
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