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Abstract

Fungi are the group of eukaryotic organisms such as yeast, mold, and mushrooms. The present work investigated
the impact of biofield treatment on different pathogenic species of fungi in relation to antifungal sensitivity pattern.
Each fungal sample was divided into three parts: C, control; T1, treatment (revived); T2 treatment (lyophilized).
Treatment groups received the biofield treatment, and control group was remained as untreated. Mini-API ID32C
strip employed for evaluation of antifungal sensitivity and minimum inhibitory concentration (MIC). The results
showed that sensitivity of Candida albicans in T1 cells was changed against itraconazole from intermediate (I) to
resistance (R) on day 10. The Candida kefyr exhibited a change in susceptibility against itraconazole in T2 cell
from S—l, on day 10. Likewise, Candida krusei showed the alterations in sensitivity against two antifungal drugs:
fluconazole from S—I (T1 on day 10) and itraconazole S—I (T1 and T2 on all assessment days). The Cryptococcus
neoformans changed from S—Iin T1 cell on day 5 and 10, against itraconazole. Sensitivity of Candida tropicalis was
also altered from I-R against flucytosine (T1 and T2, on all assessment days). Similarly, Saccharomyces cerevisae
altered from S—I (T1) and S—R (T2) on day 10. The MIC values of antifungal drugs were altered in the range of 2-8
folds, as compared to the control. Fungal identification data showed the significant changes in species similarity of
few tested fungi as C. albicans changed from 91.9% to 98.5 and 99.9% in T1 and T2 cells, respectively on day 10.
C. krusei was changed from 97.9% to 85.9% (T2 day 10), and C. tropicalis was altered from 88.7% to 99.6% (T1 day
5) and 99.0% (T2). These findings suggest that biofield treatment could be applied to alter the susceptibility pattern

of antifungal drug therapy in future.
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Introduction

The kingdom fungi includes yeast, mold, and mushrooms that have
multiple applications like fermentation of sugar and bear; productions
of antibiotics and enzymes; as biological pesticide; and also consumed
as food products like mushrooms, morels, and truffles. Apart from
their beneficial applications, the fungi are also responsible for several
topical and systemic diseases in living organisms. Some of the fungi
also produce toxic chemicals like acetaldehyde that promotes free
radicals generation in human body. This acetaldehyde also converted
into ethanol by liver, and people report feeling like a drunk or hangover
with debilitating fatigue [1,2]. C. albicans is an opportunistic fungus
and commonly situated in the intestinal tract. It causes infection during
the favorable condition and responsible for candidiasis in human.
It produces secretory enzymes like phospholipase, proteinase, etc.
that play a major role in the pathogenicity [3]. C. kefyr is uncommon
but considered as non-pathogenic fungus so far. However, due to
its continuous resistance towards the existing antifungal drugs, it
suddenly considered as an emerging pathogen, especially in patients
with risk factors like immune-compromised and AIDS patients [4].
C. krusei is budding yeast that is mainly used in chocolate production
to remove the bitter taste of cocoa butter. Apart from this, it is an
emerging nosocomial fungus and mainly found in the immune-
compromised patients. Currently, C. krusei has been recognized as a
potentially multidrug-resistant fungal pathogen, owing to its natural
fluconazole resistance along with decreased susceptibility to flucytosine
and amphotericin B [5]. C. neoformans is unicellular opportunistic
yeast, and its infection in human called as cryptococcosis. Generally,
cryptococcosis occurs in lungs but fungal meningitis and encephalitis
also reported in some AIDS patients [6]. C. tropicalis is a yeast that
usually responsible for human diseases in tropical countries especially

in immune-compromised and immune-competent patients. Recently,
infection of C. tropicalis has increased considerably worldwide,
particularly against the recognized antifungal drug fluconazole [7]. S.
cerevisiae is a type of yeast and plays a central role in the spoilage of
foods and beverages [8]. However, despite of their beneficial effects in
food and beverage industries, these fungi are harmful also to human
being. Recently, biofield treatment is reported to alter the sensitivity of
antimicrobials against several microbes [9,10].

Energy is the property of matter that neither can be created nor
destroyed, however it can be transmitted to other substances by changing
into different forms. According to the Einstein’s equation (E=mc?) the
energy and mass are fundamentally related to each other. As like to
energy in solid matter in the form of vibratory atoms or molecule; the
human body also have the vibratory energy particles like neutrons,
protons, and electrons [11,12]. The famous scientist Willem Einthoven
developed an electrocardiography (ECG) in 1924 to measure the biofield
of human body. Harold Saxton Burr gave the hypothesis that every
single process in the human body has an electrical impact. Recently, it
was reported that all the electrical process happening in body generates
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magnetic field that can be accessed by using some medical technologies
such as electrocardiography (ECG), electromyography (EMG), and
electroencephalogram (EEG). Therefore, the electromagnetic field
generated from human body known as biofield and energy associated
with this field is known as biofield energy [13-15]. Mr. Mahendra
Trivedi’s biofield treatment (The Trivedi Effect®) is known to alter
the crystalline, thermal, and atomic properties of various metals and
ceramics [16-18]. The growth and anatomical characteristics of some
herbs were also changed considerably after biofield treatment [19].
In agriculture, the biofield treated crops have shown significant effect
on growth, characteristics and yield [20]. Further, the changes in
antimicrobial susceptibility and biotype number of some microbes have
been reported after biofield treatment [9,10,21]. In the present work,
authors evaluated the effect of biofield treatment on different species of
fungi in relation to antifungal drug sensitivity.

Materials and Methods

The lyophilized samples of fungi [Candida albicans (ATCC
10231), Candida kefyr (ATCC 66028), Candida krusei (ATCC 14243),
Cryptococcus neoformans (ATCC 14116), Candida tropicalis (ATCC
66029), and Saccharomyces cerevisae (ATCC 9763)] were procured
from MicroBioLogics, Inc., USA. These lyophilized samples were stored
as per the suggested storage conditions until further use. The antifungal
susceptibility study and minimum inhibitory concentration (MIC) of
all the fungal samples were carried out using mini API® ID32C strip.
The antifungal drugs: amphotericine B, fluconazole, flucytosine, and
itraconazole were procured from Sigma-Aldrich, MA, USA.

Biofield treatment

The lyophilized fungi cells were divided into three groups: C, control;
T1, treatment (revived); T2 treatment (lyophilized). The control group
was remained as untreated; and treatment sample was handed over
in sealed pack to Mr. Trivedi for biofield treatment under laboratory
conditions. Mr. Trivedi provided the biofield treatment through his
energy transmission process to the treatment group without touching
the sample. After that, groups C and T1 were analyzed on day 5 and 10,
while group T2 was examined on day 10, for antifungal drug sensitivity.

Investigation of antifungal sensitivity and fungal strain
identification

The antifungal drug susceptibility and fungi identification were
performed on mini API° ID 32C strips (ATB system) with MIC break
point by observing the lowest antifungal concentration showing
growth inhibition [22]. API® ID 32C strips a simple and standardized
method. It is widely accepted for identification of clinically important
food and water-associated microbes using standardized biochemical
tests. For every tested fungus, the biochemical reactions were analyzed
by colorimetric assay. Based on this colorimetric assay, the digital
analytical profile index (API) code was calculated. These codes then
fed into the on-line ApiwebTM database, which gave the final output
in the form of microbe identification [23]. The sensitivity study was
performed using four antifungal drugs: amphotericine B, fluconazole,
flucytosine, and itraconazole.

Results

Antifungal sensitivity

The results of sensitivity pattern (resistant, R; intermediate, I; or
susceptible, S) and MIC values of antifungal drugs are summarized in
Table 1 and 2, respectively. The antifungal sensitivity results showed
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Fungi Antifungal Drug

Candida albicans Fluconazole
Flucytosine
Itraconazole
Candida kefyr Fluconazole
Flucytosine
ltraconazole
Candida krusei Fluconazole
Flucytosine
Itraconazole
Cryptococcus neoformans  Fluconazole
Flucytosine
Itraconazole
Candida tropicalis Fluconazole
Flucytosine
ltraconazole

Saccharomyces cerevisiae Fluconazole

DO n -0 nunononnnonoonoon-—-—noun
N nn 0N —-—-noun-—-—0nunonon-un

Flucytosine

- nxnn—-—n0n—-—n—-—nwnnxxun
T O 0O OO oo on —non — 0o nl—on

w
[
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C- Control; T- Treated; I- Intermediate; S- Susceptible; R-Resistant.

The NCCLS recommended breakpoints (in mg/L) for Fungus species are as
following: Flucytosine: S (< 4), |

(8-16), R (= 32); Fluconazole: S (< 8), | (16-32), R (>64); Itraconazole: S (<0.125),
1(0.25-0.5), R (= 1).

Table 1: Effect of biofield treatment on fungal sensitivity.

T T2
Day 5 Day 10 Day 10
Amphotericine B | <0.5 <0.5 <0.5 <0.5

Fungi Antifungal drug Cc

Candida albicans

Fluconazole 1 1 4 0.5
Flucytosine <0.5 <0.5 <0.5 | <05
Itraconazole 0.25 0.25 1 0.25
Candida kefyr Amphotericin B <0.5 <0.5 <0.5 <0.5
Fluconazole <0.5 <0.5 0.5 <0.5
Flucytosine <0.5 <0.5 <05 | <05
Itraconazole <0.125 <0.125 |<0.125 0.25
Candida krusei Amphotericin B 1 1 1 <0.5
Fluconazole 8 8 16 4
Flucytosine 4 4 4 4
Itraconazole <0.125 0.25 0.25 <0.25
Cryptococcus neoformans |Amphotericine B | <0.5 <0.5 <0.5 <0.5
Fluconazole <0.5 <0.5 <0.5 | <0.5
Flucytosine <0.5 1 1 2
Itraconazole <0.125 0.25 0.25 <0.125

Candida tropicalis Amphotericine B | <0.5 <0.5 <0.5 <0.5

Fluconazole <0.5 <0.5 0.5 1
Flucytosine 16 32 32 32
Itraconazole <0.125 <0.125 <0.125|<0.125
Saccharomyces cerevisiae | Amphotericin B <0.5 <0.5 <0.5 <0.5
Fluconazole 1 1 2 2
Flucytosine <0.5 <0.5 <0.5 <05
Itraconazole <0.125 | <0.125 0.5 1

C-Control; T-Treated; MIC data are presented in pg/mL.

The NCCLS recommended breakpoints (in mg/L) for Fungus species are as
following: Flucytosine: S (< 4), | (8-16), R (= 32); Fluconazole: S (< 8), | (16-32), R
(>64); Itraconazole: S (<0.125), | (0.25-0.5), R (= 1).

Table 2: Effect of biofeild treatment on minimum inhibitory concentration (MIC) of
antifungal drugs.
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that susceptibility of C. albicans was changed from IS and ISR against
itraconazole in T1 cells on day 5 and 10, respectively. However, it did not
show any alteration in susceptibility patterns against fluconazole, and
flucytosine as compared to control. The sensitivity of C. kefyr converted
from S=>1in T2 cell on day 10 against itraconazole only out of four tested
antifungal drugs. The C. krusei showed the alteration in sensitivity of two
antifungal drugs, i.e., fluconazole from S->I (T1 on day 10) and itraconazole
S>I (T1 and T2 on all assessment days); however, the sensitivity to
flucytosine remained same as control. Likewise, the C. neoformans was
changed from S>I in T1 cell on day 5 and 10 against to itraconazole.
Further, the C. neoformans did not show alterations in sensitivity patterns
of remaining antifungal drugs with respect of control. The sensitivity of C.
tropicalis was altered from IR against flucytosine in both group T1 and
T2 on all assessment days. Further, it showed the similar sensitivity pattern
for fluconazole, and itraconazole as control. The sensitivity of S. cerevisiae
was altered from S>I and S>R against itraconazole in T1 and T2 cells,
respectively, on day 10; despite these, the sensitivity patterns against other
three tested antifungal drugs were remained same as control. The sensitivity
pattern of amphotericine B was not defined using mini API° method.

The MIC results of all tested antifungal drugs against six tested fungi
are reported in Table 2. C. albicans showed the 4-folds increase in MIC
value of fluconazole and itraconazole in T1 cells on day 10, as compared
to control. It also showed the 2-folds increase in MIC value of fluconazole
in T2 cell on day 10. The C. kefyr showed the 2-folds increase in MIC
value of itraconazole in T2 cells with respect to control. A significant
decrease (2-folds) in MIC values of amphotericine B and fluconazole was
observed in T2 cells of C. krusei as compared to control. However, it also
showed the 2-folds increase in MIC value of fluconazole in T1 cells on
day 10 with respect to control. The C. neoformans showed the 2-folds
increase in MIC of flucytosine and itraconazole in T1 cells on day 5 and
10 as compared to the control; additionally, 4-folds increase in MIC value
of flucytosine was also observed in T2 cells of C. neoformans with respect
to control. The treated cells of C. tropicalis showed 2-folds increase in
MIC value of flucytosine in T2 group and 2-fold increase in MIC value of
itraconazole in both T1 and T2 groups, with respect to control. Similarly,
the treated cells of S. cerevisiae showed the increase in MIC of fluconazole
(2 fold in T1 and T2 on day 10) and itraconazole (4 and 8 fold in T1 and
T2, respectively on day 10) as compared to control (Table 2).

Fungal strain identification

The data of fungal strain identification study revealed the significant
change in the identification of fungi sample like the species similarity
of C. albicans was altered from 91% to 98.5% and 99.9% in T1 and T2,
respectively on day 10 as compared to control. C. krusei exhibited a
7 alteration in species similarity from 97.9% to 85.9% in group T2.
The species similarity of C. tropicalis was found to alter from 88.7% to
99.6% in group T1 on day 5, and 99.0% in group T2. Despite these, no
other fungi showed the significant alterations in species similarity, as
compared to control (Table 3).

i T T2

Fungi C

Day 5 Day 10 Day 10
Candida albicans 91.90% 91.80% 98.50% 99.90%
Candida kefyr 99.60% 99.60% 99.30% 99.90%
Candida krusei 97.90% 97.90% 97.90% 85.90%
Cryptococcus neoformans 99.90% 99.90% 99.90% 99.90%
Candida tropicalis 88.70% 99.60% 93.00% 99.00%
Saccharomyces cerevisiae 99.90% 99.90% 99.90% 99.90%

C-Control; T-Treated
Table 3: Fungal strain identification.

Discussion

Over the past few decades, the persistent fungal infections have
been emerged as a prominent cause of morbidity and mortality in
immune-compromised patients. Unfortunately, huge consumption
of triazoles in prophylactic and empiric antifungal therapy caused to
selective drug-resistant against candida and aspergillus species [24].
However, the naturally occurring resistance in fungi is very rare and
slow as compared to the viral and bacterial resistance. The overall
resistance in candida species against fluconazole and voriconazole is
around 3-6% and it remained constant over a decade. Similarly, triazole
resistance in A. fumigatus has been increasingly recognized about 6%
over the past few years [24-26]. Therefore, severity of fungal infection
is increasing recently and become more crucial due to the emergence
of multidrug resistance against some antifungal drugs. Hence, in the
present study we aimed to evaluate the effect of biofield treatment on
six different species of fungi and analyzed against antifungal sensitivity
and fungal strain identification.

All fungi including Candida and Saccharomyces are usually
susceptible to polyene and azole antifungal drugs [27,28]. The present
study also suggested the similar type of sensitivity pattern in the control
samples of tested fungi. The antifungal sensitivity results showed
that sensitivity of itraconazole against C. albicans was changed from
intermediate to susceptible in group T1 on day 5. That was further
converted to resistant on day 10 (Table 1). Likewise, the other tested
fungi except C. tropicalis have showed the altered sensitivity patterns to
itraconazole after biofield treatment (Table 1). The MIC values of tested
antifungal drugs were increased in the range of 2-8 folds as compared
to control (Table 2). The results of ATB identification method revealed
the change in species homology like C. albicans was identified as
91.9 % in control that was increased to 98.9 and 99.99% in group T1
and T2, respectively. Some other tested fungi like C. krusei, and C.
tropicalis also showed the significant change in the species homology
as compare to control (Table 3). Overall, these results revealed that the
changes might be occurred due to some alterations in the enzymatic
or metabolic pathway or changes at cellular level of tested fungi after
biofield treatment [29,30]. To the best of our knowledge, this is the first
report describing the impact of biofield on the antifungal sensitivity
and species homology of fungi cells.

Conclusion

Altogether, the present study concludes that antifungal sensitivity
and MIC values were altered after biofield treatment of tested six fungi.
The species homology of few tested fungi was also changed in treated
sample that may be due to some alteration at the genomic level or
metabolic pathway of fungi. These observations suggested that biofiled
treatment could be helpful to alter the susceptibility of fungi against the
existing antifungal drugs.
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