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Abstract: 

Introduction: It is presumed that cardiac surgeries done during waning phase of lunar cycle and full moon night shows 

better survival rates.  However, there are scanty scientific support for the influence of lunar cycle on cardiac function.  RR 

interval variation, an index of cardiac autonomic imbalance, could be a simple and an ideal parameter to study cardiac neural 

control.  Our aim was to assess variations in RR interval of Wistar rats during the period of super moon and lunar eclipse. 

Materials and methods: Wistar rats weighing between 150 – 200 gms were randomly selected for study (four rats during 

lunar eclipse and another set of four rats during super moon night).  Rats were kept in restrainer and using student 

physiograph ECG was recorded before, partial (during) and total (peak) of the super moon and lunar eclipse. RR interval was 

calculated from the ECG recordings for the analysis of cardiac sympatho vagal balance. 

Observations and results: No significant difference in RR interval was observed during super moon night.  However, 

decrease in RR interval was observed during the night of total lunar eclipse when compared to, before as well as partial 

eclipse period. 

Conclusion: This study shows that, though super moon did not influence cardiovascular function, lunar eclipse decreases 

RR interval, which might be due to the existence of biological rhythm interaction with lunar electromagnetic radiations.  
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Introduction: 

Heart rate fluctuates with every heart beat.  

Variations of heart rate between beat to beat are 

known as heart rate variability (HRV).  Indices of 

heart rate variability provide a window onto 

autonomic modulation of the heart (1).  In 

population studies, decrease in heart rate variability 

has a predictive value for mortality among healthy 

adults (2).  It is a well-established risk factor for 

arrhythmic events and mortality among post-

myocardial patients (3).  Reduced heart rate 

variability identifies diabetic patients with 

autonomic neuropathy (4).  Depressed HRV is also 

seen in liver cirrhosis (5), sepsis (6) and tetraplegia 

(7).  Heart rate variability in combination with 

other risk stratifiers like ejection fraction can 

identify cardiac patients with high risk of mortality 

(1).  In the intact heart, parasympathetic fibers are 

inhibitory and sympathetic are excitatory.  Cardiac 

parasympathetic inhibitory actions are reported to 

provide electrical stability to the heart and thus 

preventing from ventricular tachycardia (8).  In 

addition, HRV is influenced by various 

physiological factors like stress (9), pregnancy 

(10), phases of menstrual cycle (11) and various 

environmental factors like extreme heat (12) and 

cold (13).   

Lunar radiations influence human physiology to 

greater extent. Available literature shows the 

existence of positive correlation between different 

phases (waxing and waning) of lunar cycle and 

psychological disorder (14), surgery outcome (15), 

inpatient admission at hospital (16), epilepsy (17), 

sleep (18) and birth outcome (19).  Animal studies 
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also exhibits variations in plasma melatonin, 

coricosterone level (20) and behavioural changes 

(21) in relation to lunar phases.  In contrast, few 

reports indicate that, lunar cycle doesn’t have any 

significant effect on human physiology (22, 23).  In 

spite of different school of thoughts, it is presumed 

that cardiac surgeries done during waning phase of 

lunar cycle and full moon show better survival rates 

(24).   However, there is no clear scientific 

evidence for the influence of lunar cycle on cardiac 

function. 

Two approaches are commonly used in the 

measurement of heart rate variability and they are 

1) analysis in the time (Longest R-R interval, 

shortest R-R interval and ratio of longest R-R 

interval to shortest R-R interval) and 2) frequency 

(high frequency, low frequency spectral 

components) domain method.  The aim of the 

current study is to investigate RR interval variation 

during the two lunar events (eclipse and 

supermoon) in Wistar albino rats. 

Materials and methods: 

Lunar events: 

The current study was carried out during two lunar 

events. 1) Super moon (biggest super moon of the 

decade, dated 19/03/2011) and 2) Lunar eclipse 

(longest lunar eclipse of the century, dated 

15/06/2011) on Wistar albino rats.  

A “Supermoon” is the coincidence of a full moon 

(or a new moon) with the closest approach to the 

earth on its elliptical orbit.  A lunar eclipse is the 

revolutionary movement of the moon directly 

behind the earth into its umbra. 

After getting an approval from the institutional 

ethical committee, the study was initiated.  Male 

Wistar rats weighing between 150 – 200 gms were 

selected for the current study (n=4 in each group - 

Four rats during lunar eclipse and another set of 

four during super moon night).  Male rats were 

chosen in order to avoid influence of oestrus cycle 

on the HRV.  Rats were kept in restrainer and using 

student physiograph ECG was recorded before  the 

initiation of lunar events, during partial and peak 

(total) of the super moon and lunar eclipse (Table 

1).  RR interval was calculated from the mean of 

the ECG recording of 20 RR peaks at each time 

point for the analysis of cardiac sympatho vagal 

balance. 

Table 1 - Absolute time of recordings during the Lunar event  

 Before During partial Peak 

Super Moon 7.30 pm 11.30 pm 3.30 am 

Lunar Eclipse 7.15 pm 12.15 am 2.00 am 

 

All statistical analysis was performed using an 

SPSS statistical package (Version 17). One-way 

ANOVA and Tukey’s multiple comparison tests 

were used to compare the groups. p < 0.05 was 

considered to be statistically significant. 

Result: 

Decrease in RR interval (p value < 0.05) was 

observed during the total lunar eclipse night when 

compared to before as well as partial eclipse 

(before:  0.225±0.030, partial:  0.223±0.025 and 

total:  0.140±0.021 seconds) [Bar chart 1].  

However, no significant difference in RR interval 

(p value > 0.05) was observed during super moon 

night (before:  0.182±0.026, partial: 0.183±0.029 

and total: 0.209±0.010 seconds) [Bar chart 2].   
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Bar chart 1 - RR interval during lunar eclipse:  

 

RR interval duration in seconds (before, partial and total lunar eclipse) 

Values expressed in Mean ± SD 

One way ANOVA with tukey’s multiple comparison was done  

p value < 0.05 considered to be significant 

Bar chart 2 - RR interval during super moon:  

 

RR interval duration in seconds (before, partial and total supermoon) 

Values expressed in Mean ± SD 

One way ANOVA with tukey’s multiple comparison was done  

p value < 0.05 considered to be significant 
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Discussion: 

Various phases of the lunar cycle (29.5-day 

revolution cycle) exhibit a significant gravitational 

effect on earth.  Magnitude of the gravitational 

force excreted by the moon depends on its mass 

and its proximity to earth.  A classical example for 

the lunar cycle induced gravitational pull is rise and 

fall of the ocean tides.  These show that lunar 

phases affect earth gravitational forces.  But, it is 

unclear whether lunar events influence human 

electro behaviour and physiological activity.  In the 

current study, though no significant difference in 

RR interval was observed during super moon night 

and decrease in RR interval was observed during 

the total lunar eclipse night when compared partial 

eclipse. The probable reason for  this could be due 

to existence of biological rhythm interaction with 

lunar electromagnetic radiations (25).  

Reports also show increase in crime, 

decrease in road traffic accidents on full moon days 

(26) and higher incidence of suicide on new moon 

days (27).  The probable reason could be due to the 

lunar event induced gravitational force on body 

fluids, which leads to the disturbances in biological 

process  during full moon night (28).  The other 

possible causes for the changes in human 

physiology could be due to release of 

neurohormones which may be triggered by the 

electromagnetic radiation and/or the gravitational 

pull of the moon or  via interaction of melatonin 

and steroid regulatory mechanism(21).  Available 

literature supports that lunar cycle influences 

biological process of almost all the species, 

including human.   A study on honey bee showed 

that increase in the levels of fat, steroid and body 

weight in hemolymph in new moon days (29). 

Another study documented that reproductive 

functions like sex hormone secretions and its 

control by hypothalamo hypophyseal system, 

sperm motility, pH and osmolarity of the fish are in 

synchronous with various phases of the lunar cycle 

(30).  In addition, few types of fishes exhibit higher 

melatonin concentration on new moon night when 

compared to the full moon nights (31).  Reptiles too 

exhibited variations in melatonin and coricosterone 

secretion in relation to different phases of moon 

(20).  Few studies have also reported of difference 

in neural synaptic ribbion in pineal gland, increase 

in immune response and altered taste sensitivity in 

lower mammals during full moon nights (32, 33). 

In a human study, the day of ovulation and 

menstruation were well correlated with the dark 

phase and new moon events respectively (34).  In 

another research publication, it was found that 

number of child birth was higher in the new moon 

night (35).  Decrease in cardiac related mortality 

rate was observed nearer to the new-moon and full-

moon phases when compared to other nights (36). 

However, it was observed that incidence of acute 

coronary events and admission of cardiac patients 

were higher in the new moon nights (37).  A 

prospective study showed that occurrence of 

gastrointestinal disorders like variceal haemorrhage 

was higher in full moon night (38). However, a 

report also showed that admission of patients with 

bacterial dysentery was less in the full moon phase 

when compared to other lunar phase (39).   A 

retrospective study showed that higher urinary 

retention (40), increase in maxillofacial 

emergencies (41) in new moon period when 

compared to other lunar phases.  In contrast, few 

literature documented that there were no significant 

relationship between the influence of the lunar 

cycle and patients admission (16, 42), heart attack  

and respiratory disorders (43) and surgical quality 

(44).  However, additional studies have to be done 

in order to find the exact mechanism for the role on 

lunar cycle on human/animal health.  
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Conclusion: 

Exposure of lunar rays during moon apogee perigee 

events is considered to be toxic to human health. 

This study shows the super moon rays did not show 

any significant changes in cardiovascular function 

however; lunar eclipse causes alteration in cardiac 

functions. Future studies are needed to elucidate the 

mechanism involved. 
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