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Abstract

Lovastatin is a lipid-lowering drug used to reduce the risk of cardiovascular disease. Lovastatin shows poor oral bioavailability 
(<5%) because of its low water solubility and short half-life. Therefore, the present study was performed to determine the 
effects of the Trivedi Effect®- Consciousness Energy Treatment (Blessing) on lovastatin and rats through the measurement of 
plasma lovastatin hydroxy acid concentrations after the oral administration of lovastatin in rats. The test item, lovastatin was 
divided into two parts. One part was denoted as the control, while the other part was defined as the Biofield Energy Treated 
sample, which received the Biofield Energy Treatment for about 3 minutes by renowned Biofield Energy Healer, Dahryn 
Trivedi. Additionally, one group of animals also received Biofield Energy Treatment under similar conditions. The Biofield 
Energy Healer who was located in the USA, while the test samples and animals were located in the research laboratory in India. 
Lovastatin oral formulations were administrated by oral gavage at a dose of 50 mg/kg in groups viz. G1 (untreated lovastatin), G2 
(Biofield Treated lovastatin), and G3 (Biofield Treated animals received untreated lovastatin) group. The majority of lovastatin 
was rapidly converted to its metabolite, i.e., lovastatin hydroxy acid following the oral administration. The pharmacokinetic 
parameter, the Cmax of lovastatin hydroxy acid was significantly altered by 155.76% and -24.82% in G2 and G3, respectively 
compared to G1. The Tmax of lovastatin hydroxy acid was significantly increased by 254.55% in G2 and 51.52% in G3 compared 
to G1. The mean residence time of lovastatin hydroxy acid was also altered in G2 (-30.46%) and G3 (3.96%), as compared to 
the G1. The relative oral bioavailability (Fr) of lovastatin was significantly increased by 281.87% in the group G2 and 15.71% in 
the group G3 compared to the G1. These data suggest that the Biofield Energy Treatment could be considered as an innovative 
strategy that opens new avenues to improve the bioavailability of nutraceuticals/pharmaceuticals and can also modulate the 
therapeutic performance of orally active molecules. The Biofield Energy Treated lovastatin could be beneficial for the treatment 
of cardiovascular disease, which includes heart attack, stroke, atherosclerosis, coronary revascularization, coronary death, 
myocardial infarction, unstable angina, peripheral artery disease, abdominal aortic aneurysm, chronic kidney disease, etc.   
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Abbreviations: HMG-CoA: Hydroxymethylglutaryl-
Coenzyme A; LDL: Low-Density Lipoprotein; SLN: Solid Lipid 
Nanoparticles; NCCIH: National Center for Complementary 
and Integrative Health; SD: Sprague-Dawley.

Introduction

Lovastatin is a fungal metabolite derived synthetically 
from a fermentation product of Aspergillus terreus, 
used as a lipid-lowering drug, which reduce the risk of 
cardiovascular disease [1]. It controls abnormal lipid levels 
by inhibiting the endogenous production of cholesterol 
in the liver [2]. Specifically, it competitively inhibits the 
hydroxymethylglutaryl-coenzyme A (HMG-CoA) reductase. 

It catalyzes the conversion of HMG-CoA to mevalonic acid 
and in a sequence of metabolic reactions involved in the 
production of lipid metabolism and transport, including 
cholesterol, low-density lipoprotein, and very-low-density 
lipoprotein [3]. Lovastatin is used in any cardiovascular event 
and for people with a moderate to high risk of developing 
cardiovascular diseases, such as type 2 diabetes. Statin drugs 
have very nominal side effects, or long term effects has 
resulted in becoming one of the most widely recommended 
medications in the USA [4,5]. Lovastatin is a prodrug, an 
inactive gamma-lactone closed ring form which hydrolysed 
in vivo to the β-hydroxy acid open ring active form (Figure 
1) [6]. 

Figure 1: In vivo Conversion of lovastatin (inactive form) to lovastatin hydroxy acid (active form).

Lovastatin is used for the treatment of heart attack, 
stroke, atherosclerosis, angina, coronary revascularization, 
and coronary death; reduce the risk of myocardial infarction, 
unstable angina, peripheral artery disease, chronic kidney 
disease, and abdominal aortic aneurysm [7]. It reduces 
low-density lipoprotein (LDL) levels have been shown in 
a number of landmark studies to significantly reduce the 
risk of development of CVD and all-cause mortality [8-11]. 
Lovastatin has been reported to have beneficial effects 
on multi-factorial stress-triggered cell death and DNA 
degradation response in breast cancer cells [12]. It has also 
been shown to inhibit histone deacetylase 2 (HDAC2) activity 
and increase the accumulation of acetylated histone-H3 and 
the expression of p21 (WAF/CIP) in human cancer cells, 
suggesting that statins might serve as novel HDAC inhibitors 
for cancer therapy and chemoprevention [13]. 

Lovastatin and its metabolite are highly bound to human 
plasma proteins (>95%) due to its lipophilicity. Lovastatin is 
able to cross the placenta and blood-brain barrier. An oral 
dose of lovastatin to human, 10% of the dose was excreted in 
the urine, and 83% in feces. The latter represents absorbed 
drug excreted in bile, together with the unabsorbed drug. 

However, lovastatin exhibits poor oral bioavailability (<5%) 
because of its poor water solubility (0.4×10−3 mg/mL) and 
short half-life [2,14]. Lovastatin half-life is reported to be 
of 13.37 hours. The elimination half-life of the lovastatin 
hydroxy acid form is reported to be of 0.7-3 hours [15]. In 
addition, it undergoes extensive first-pass metabolism; 
hepatic extraction leads to low and variable availability of 
the drug to the general circulation [16,17]. 

Many investigations carried out and attempted 
to improve the aqueous solubility of lovastatin by 
preparing nanocrystals, nanomatrix-supported lipid 
bilayers, microspheres, self-nanoemulsifying drug 
delivery systems, methylated beta-cyclodextrin, and solid 
lipid nanoparticles (SLNs) [18-23]. Authors have used a 
complementary approach, i.e., Biofield Energy Treatment 
on lovastatin and animals to evaluate the alteration in 
bioavailability after treatment. 

Biofield Energy is an electromagnetic Energy Field 
around the human body, has a significant capacity for various 
clinical benefits [24]. Numerous clinical reports suggested 
the significant use of energy medicine and its healing 
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capacity, which is well demarcated by the National Center for 
Complementary and Integrative Health (NCCIH) in order to 
promote wellness [25-28]. The Biofield Energy Treatment 
leads to receive the energy by the object and respond in 
a useful way. The Trivedi Effect®-Consciousness Energy 
Treatment has been reported with significant discovery 
in both living and nonliving materials. The Trivedi Effect® 
has been described with significant transformation in the 
physicochemical properties of polymers, organic compounds, 
ceramics, and metals, improved agricultural crops overall 
productivity, yield and quality, altered antimicrobial 
characteristics of pathogenic microbes, improved activity of 
nutraceutical and pharmaceutical compounds [29-35], etc.

It has been reported that the Trivedi Effect® has 
the significant capability to transform the properties of 
various pharmaceutical and nutraceutical compounds 
through possible mediation of neutrinos [36]. The Trivedi 
Effect®-Consciousness Energy Treatment would be a useful 
approach for the enhancement of the bioavailability of 
nutraceutical compounds [37,38]. The current study was 
planned to evaluate the impact of the Trivedi Effect® on 
the pharmacokinetics of lovastatin hydroxy acid (active 
metabolite) in male Sprague Dawley rats following a single 
dose administration of Biofield Energy Treated lovastatin.

Materials and Methods

Chemicals and Reagents

Lovastatin (98.9%) was purchased from Alfa Aesar, 
India, and lovastatin hydroxy acid sodium salt (89.52%) was 
purchased from TRC, Canada. The reagents used for sample 
preparation and analysis included acetonitrile (HPLC grade, 
Merck), methanol (HPLC grade, Merck), water (Milli-Q water), 
and formic acid (LC-MS grade, Fluka). USP grade nitrogen 
was used as the curtain gas, and collision gas for LC-MS/MS 
were supplied from air compressor (Anesta Iwata, Japan), 
polypropylene tubes (Tarsons, India), Class-A, measuring 
cylinders and volumetric flasks (Borosil, Germany) and 
membrane filters, 0.22 μm & 0.45 μm (Millipore) were used 
during the study. All other reagents and solvents were of 
analytical grade available in India.

Consciousness Energy Treatment Strategies

The test items, lovastatin, and lovastatin hydroxy acid 
sodium salt were divided into two parts. One part was 
considered as the control group, while the other part was 
termed as the Biofield Energy Treated group. The test 
items in Biofield Treated group were subjected to the Trivedi 
Effect®-Consciousness Energy Treatment by a renowned 
Biofield Energy Healer, Dahryn Trivedi, USA. Additionally, 
one group of animals also received the Biofield Energy 

Treatment per se  by  the  same  Biofield  Energy Healer  under 
the similar experimental conditions. The Biofield Energy Healer 
who was located in the USA, while the test samples and animals 
were  located  in  the  research  laboratory  in  India. This Biofield 
Treatment was  provided  for  approximately  3 minutes  through 
the  Biofield  Energy  Healer’s  unique  Energy  Transmission 
process (the Trivedi Effect®), administered to the test sample 
and animals. Similarly, the control test sample was subjected 
to a “sham” healer for 3 minutes under similar laboratory 
conditions without having any awareness about the Biofield 
Energy Treatment. Further, the Biofield Energy Treated and 
untreated test items were kept in similar sealed conditions 
and used for the study as per design.

In Vivo Pharmacokinetics Study

Animals: Male Sprague-Dawley (SD) rats (body weight 230-
270 gm) were procured from Liveon Biosciences, Bangalore, 
India. Animals were housed in polycarbonate cage. For 
maintenance of animals, standard conditions such as 
temperature and humidity were maintained at 22 ± 3°C, and 
40% to 70%, respectively, and illumination was controlled to 
give a sequence of 12 hours light and 12 hours dark cycle. The 
temperature and humidity were recorded by autocontrolled 
data logger system. All the animals were provided a laboratory 
rodent diet (Vetcare India Pvt. Ltd., Bengaluru). Reverse 
osmosis water treated with ultraviolet light was provided ad 
libitum. The experiments using animals in this investigation 
were performed in accordance with the guidelines provided 
by the Committee for the Purpose of Control and Supervision 
of Experiments on Animals (CPCSEA) as published in The 
Gazette of India, January 7, 2010 and protocol approved by 
the Institutional (GVK Bio) Animal Ethics Committee (IAEC 
approval number: B-011).

Experimental design: Sprague-Dawley Rats were divided 
into three groups (n = 3): group 1 (Gr. 1) – per oral (p.o.) 
dosing of untreated lovastatin, group 2 (Gr. 2) – per oral (p.o.) 
dosing of Biofield Energy Treated lovastatin and group 3 (Gr. 
3) – per oral (p.o.) dosing of untreated lovastatin in biofield 
energy treated animals. All animals were received per oral 
dose at 50 mg/kg of lovastatin solution formulation. The 
dose of the test item was chosen based on the preliminary 
experiments performed in our laboratory and observed the 
quantifiable concentration of this analyte in rat plasma. 

Formulation Preparation

The solution formulations of the test item was prepared 
in Tween 80 (1% v/v) + 40 % w/v 2-hydroxylpropyl-β-
cyclodextrin (HP-β-CD) in distilled water (99% v/v). All 
formulations were prepared freshly prior to dosing. The 
dose volume for per oral route was 10 mL/kg.

https://medwinpublishers.com/BEBA/
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Pharmacokinetic Studies

The solution of lovastatin formulations was freshly 
prepared for per oral dosing. All rats have fasted overnight, 
and the fasting continued up to 4 hours post dosing with 
free access to drinking water. The oral test formulation was 
administered at 50 mg/kg dose through oral gavage using an 
18G stainless steel intubation cannula. The dosing volume 
administered was 10 mL/kg. Blood samples (~120 µL) were 
collected from the jugular vein catheter of three rats from 
each group at each time point [pre-dose, 0.25, 0.5, 1, 2, 4, 8, 
12, and 24 hours (p.o.). Samples were collected into labeled 
micro centrifuge tubes, containing 20% w/v K2EDTA as an 
anticoagulant. Plasma samples were separated from the 
blood by centrifugation at 2500 g for 10 min at 4 ± 2°C and 
stored below -40°C (Thermo Scientific, USA) deep freezer 
until bioanalysis. 

LC-MS/MS Analysis 

Analysis of rat plasma samples was performed using 
LC-MS/MS (Shimadzu prominence UFLC system coupled 
with API 4500 Applied Biosystems/MDS SCIEX mass 
spectrometry) using telmisartan as an internal standard (IS). 
Phenomenex, Kinetex, EVO, C18 column, 4.6 x 50 mm, 5 μm 
was used for study samples analysis. The mobile phase used 
are 0.1 % formic acid in water (A) and ethanol (B). Stock 
solutions of lovastatin, lovastatin hydroxy acid sodium salt, 
and telmisartan were prepared in methanol at approximately 
0.989 mg/mL, 0.848 mg/mL, and 1 mg/mL, respectively and 
subsequently diluted which were used for the bioanalysis. 
Injection volume was 10 μL. Generic mass spectrometry 
parameters of the analyte were developed and used for 
the analysis. The optimum operating parameters were 
determined by positive Turbo Ion Spray. These parameters 
were the curtain gas (20 arbitrary units), collision gas 
(12 arbitrary units), ionspray voltage (5500 V), source 
temperature (550°C), and ion source gas 1 and gas 2 (50 and 
55, respectively arbitrary units each). Interface heaters were 
kept on for the analyte. The analyte was detected by positive 
ion spray in the multiple reaction monitoring mode (MRM) 
mode using predetermined parent/product mass transition 
ion pairs. The parameters of the selected MRM monitoring 
transitions for the [M + Na]+ and [M + H]+ precursor ion to 
selected product ion (m/z) were optimized with 427.2/325.1 
(lovastatin), and 515.30/286.70 (telmisartan as an internal 
standard), respectively. Whereas, lovastatin hydroxy acid 
sodium salt was analyzed in negative Turbo Ion Spray mode 
(-4500 volts). Precursor ion [M - H]- to selected product ion 
(m/z) were optimized with 421.1/318.8.

The extraction procedure for plasma samples or the 
spiked plasma calibration standards and quality control 
samples was identical. A 50 μL sample of either study sample 

or spiked calibration standard/quality control samples 
were added to individual wells of 96 well plate with 500 μL 
capacity. 200 μL of IS prepared in acetonitrile was added to 
the samples in deep well plate except for blank, where 200 
μL of acetonitrile was added and vortexed for 5 minutes. 
Samples were centrifuged for 10 minutes at a speed of 4000 
rpm (3220 g) at 4℃. Following centrifugation, 120 μL of 
supernatant was transferred into 1000 μL capacity deep 
well plate and mixed with 120 μL of methanol: water, 50:50, 
v/v. The plate was kept in the auto-sampler for the LC-MS/
MS analysis. The activity was documented in the sample 
processing form.

The data was collected and concentrations were 
calculated using Analyst Software Version 1.6.3. Calibration 
standard curves were constructed from the peak area 
ratios of lovastatin and lovastatin hydroxy acid to the 
internal standard against the concentrations of lovastatin 
and lovastatin hydroxy acid using a weighted (1/X2) linear 
least-square regression. Study sample concentrations were 
calculated from the peak area ratios of analyte to the internal 
standard using the calibration standard curve. The lower limit 
of quantification (LLOQ), the upper limit of quantification 
(ULOQ) for lovastatin was 1.03 ng/mL, 1028.56 ng/mL and 
for lovastatin hydroxy acid these were 1.02 ng/mL, 1018.66 
ng/mL.

Pharmacokinetic Analysis

The pharmacokinetic parameters of lovastatin and its 
metabolite, lovastatin hydroxy acid such as Cmax, Tmax, AUMC, 
AUC0-t, AUC0-∞, T1/2, CL/F, Vd/F, MRToral, %F, Kel, Ka, and MAT 
(for p.o.) in rat plasma were obtained by non-compartmental 
analysis module in Phoenix WinNonlin® (Version 7) 
(Pharsight, Mountain View, trapezoidal rule). The terminal 
elimination rate constant (kel) was determined by regression 
analysis of the linear terminal portion of the log plasma 
concentration-time curve. The areas under the concentration 
time curve (AUC0-t and AUC0-∞) were calculated by linear 
terminal portion of the log plasma concentration-time 
curve. Peak test item concentrations (Cmax) and the times 
when concentration occurred (Tmax) were derived directly 
from the data. The absolute bioavailability was taken into 
consideration when clearance was determined by the oral 
route (CL/F). 

Statistical Analysis

All mean values are reported with their standard 
deviation (mean ± S.D.). Data were analyzed for statistically 
significant differences using unpaired Student’s t-test. A 
significant difference was to be considered at a level of p < 
0.05.
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Results and Discussions

The mean pharmacokinetic parameters and profiles of 
lovastatin hydroxy acid in the rat plasma after a single oral 

dose of administration of lovastatin solution formulations in 
three different groups are summarized in (Table 1). 

Parameter
Gr. 1 Gr. 2 Gr. 3 

(Untreated 
lovastatin) (Biofield Energy Treated lovastatin) (Biofield Treated Rats + 

Untreated lovastatin)
Cmax (ng/mL) 1698.21 ± 399.94 4343.36 ± 1046.63 1276.66 ± 767.81

Tmax (hr) 0.33 ± 0.14 1.17 ± 0.76 0.50 ± 0.00
AUC0-t (ng.hr/mL) 5958.79 ± 1880.95 24051.93 ± 16829.62 7422.99 ± 8643.39

MRT (hr) 5.81 ± 1.57 4.04 ± 0.74 6.04 ± 1.67
Kel ( hr-1) 0.14 ± 0.10 0.32 ± 0.19 0.16 ± 0.08
Ka ( hr-1) 0.29 ± 0.14 0.48 ± 0.16 0.26 ± 0.09
MAT (hr) 4.01 ± 1.57 2.24 ± 0.74 4.24 ± 1.67

Fr (%) 100 381.87 ± 234.72 115.71 ± 135.22

Table 1: Pharmacokinetic parameters of lovastatin hydroxy acid after p.o. administration lovastatin at 50 mg/kg body weight to 
Sprague Dawley male rats. (Mean ± SD; n=3)

The data are expressed as mean values. p.o.: per oral; Cmax, 
peak concentration; Tmax, time to reach peak concentration; 
AUC, area under the plasma concentration–time curve from 
0 hours to last; MAT, mean absorption time; Kel, absorption 
rate constant; Ka, absorption rate constant, MRT, mean 
residence time; Fr: relative oral bioavailability.

Majority of lovastatin was rapidly converted to 
its metabolite, i.e., lovastatin hydroxy acid following 
both intravenous and oral administration [6]. The 
pharmacokinetic parameters of lovastatin hydroxy acid was 
studied after oral administration lovastatin at a dose of 50 
mg/kg body weight to Sprague Dawley male rats (Table 1). 
The maximum concentration (Cmax) of lovastatin hydroxy 

acid was significantly altered by 155.76% and -24.82% 
in the G2 and G3 groups, respectively compared with the 
G1 group. The comparative mean plasma concentration 
vs. time profiles of lovastatin hydroxy acid after per oral 
administration of lovastatin to Sprague Dawley rats is shown 
in (Figure 2). Tmax of lovastatin hydroxy acid was significantly 
increased by 254.55% in the G2 group and 51.52% in the 
G3 group compared to the group G1. The mean residence 
time (MRT) of lovastatin hydroxy acid was also altered in 
G2 group (-30.46%) and G3 group (3.96%), as compared 
to the G1. The relative oral bioavailability (Fr) of lovastatin 
was significantly increased by 281.87% in the G2 group and 
15.71% in the G3 group compared to the G1 (Table 1).

Figure 2: Comparative mean plasma concentration vs. time profiles of lovastatin hydroxy acid after per oral administration of 
lovastatin (50 mg/kg) to Sprague Dawley male rats. The data are expressed as mean ± S.D (n =3).
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The results indicated that the Biofield Energy Treated 
lovastatin and animals per se significantly altered the rate 
and extent of oral absorption of lovastatin hydroxy acid. 
The altered absorption may be due to the alteration of the 
specific surface area of the lovastatin formulation, or the 
stability of the lovastatin formulation in the gastrointestinal 
tract or due to the altered lovastatin metabolism pathways 
[2,14-17]. The Trivedi Effect® has shown the significant 
capability to transform the physicochemical properties 
of various nutraceutical and pharmaceutical compounds 
through possible mediation of neutrinos [34-36]. The Trivedi 
Effect®-Consciousness Energy Treatment also altered the 
bioavailability of nutraceutical compounds [37-40]. Finally, 
the relative oral bioavailability of lovastatin was significantly 
increased in the group G2 and G3 compared to the G1. 
The significant alteration of pharmacokinetic parameters 
of lovastatin hydroxy acid in the Biofield Energy Treated 
group might be translated into improve the therapeutic 
performance in various disease conditions. The Biofield 
Energy Treated lovastatin could be more useful for the 
treatment of cardiovascular disease, which includes stroke, 
heart attack, atherosclerosis, coronary revascularization, 
angina, coronary death, unstable angina, reduce the risk of 
myocardial infarction, peripheral artery disease, abdominal 
aortic aneurysm, chronic kidney disease, apoptosis and DNA 
degradation response in breast cancer cells, etc. 

Conclusions

The Trivedi Effect®-Consciousness Energy Treatment 
significantly altered the pharmacokinetic parameter, the 
maximum concentration (Cmax) of lovastatin hydroxy acid by 
155.76% and -24.82% in G2 and G3, respectively compared 
to G1. The Tmax of lovastatin hydroxy acid was significantly 
increased by 254.55% in G2 and 51.52% in G3 compared to 
G1. The mean residence time (MRT) of lovastatin hydroxy 
acid was also altered in G2 (-30.46%) and G3 (3.96%), as 
compared to the G1. The relative oral bioavailability (Fr) of 
lovastatin was significantly increased by 281.87% in the G2 
group and 15.71% in the G3 group compared to the G1. The 
relative oral bioavailability of lovastatin was significantly 
increased in the G2 and G3 groups compared to the G1. These 
data indicated that the Biofield Energy Treatment might 
be considered as an innovative strategy that opens new 
avenues to improve the bioavailability of nutraceuticals/
pharmaceuticals and can also increase the therapeutic 
performance of orally active molecules. The Biofield Energy 
Treated lovastatin could be useful for the treatment of 
cardiovascular disease, which includes heart attack, stroke, 
atherosclerosis, coronary revascularization, coronary death, 
myocardial infarction, angina, peripheral artery disease, 
abdominal aortic aneurysm, chronic kidney disease, multi-
factorial stress-triggered cell death and DNA degradation 
response in breast cancer cells, etc. 
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