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Antimicrobial activity of different homoeopathic drugs and their
potencies against ‘Aspergillus niger’ In vitro
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'Dr. D.P. Rastogi Central Research Institute for Homoeopathy, Noida, Uttar Pradesh, 2Central Council For Research in Homoeopathy, Janakpuri, New Delhi, India

Background: Homoeopathic remedies are widely used all over the world for different disease conditions. Approximately 70% are derived
from the plant; however, their preclinical evaluation is still a major concern. Objective: This study was undertaken with an aim to explore
the antimicrobial effect of different homoeopathic drugs and its potencies against the Aspergillus niger. Materials and Methods: Fifteen
homoeopathic mother tinctures (®) and their potencies (3x, 6x, 12x) were tested for their biological activity against the human pathogenic fungi
A. niger using disc diffusion method according to clinical and laboratory standard (CLSIM44-A) with slight modifications. The diameter of zone
of inhibition was measured and compared with vehicle control (Alcohol 90%). The experiment was performed twice to check the reproducibility.
Results: The marked antifungal activity was observed with ® of Zingiber officinale; the growth of 4. niger was inhibited and showed
maximum zone of inhibition up to 15.4 +2.88 mm followed by Holarrhena antidysenterica (13.2 +1.09) and Terminalia chebula (10.6 + 1.14).
Different potencies (3x, 6x and 12x) were also exhibited significant zone of inhibition, especially Allium cepa 6x (10.4 + 0.89), Caesalpinia
bonducella 6x and 12x (12.8 £ 0.54 and 10.4 £ 1.14, respectively), Eucalyptus globulus 12x (11.3 £ 1.94), Ruta graveolens 12x (15.0 £2.23),
Thuja occidentalis 6x (10.8 + 0.83), and Zingiber officinale 3x and 6x (13.0 + 2.73 and 11.4 £ 2.30, respectively) as compared to control.
Conclusion: The findings of study concluded that ® and potencies can effectively inhibit the growth of A. niger in vitro. This study paves the
way for development of homoeopathic antifungal treatments. However, further investigations are required to get more information about the
mechanistic approach, their mode of action and in vivo evaluation.
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rarely experience complications. However, under special
circumstances, Aspergillus species has ability to produce
spectrum of diseases involving lungs and later on other organs
and tissues.?!

INTRODUCTION

Aspergillus is airborne fungus and can cause allergy as
well as invasive infection worldwide. Moulds with highest
toxicity come from the Aspergillus genus and are considered

as highly pathogenic for humans. Although since ancient  Aspergillosis infections can also strike as sinus disease in

time, it was thought that Invasive Aspergillosis (IA) is caused
by Aspergillus fumigates,! later on it was reported that the
emergence of IA can be caused by non-fumigatus species
such as: A. flavus, A. ochraceus, A. niger, A. versicolor or A.
terreus.®3 Aspergillus species also are saprophytic, thermo
tolerant fungi which are ubiquitous in the air and environment.
There are 185 species of genus Aspergillus reported, and out
of'these, 20 can cause human infections. Aspergillus fumigatus
is the most common species found in human infections all
over the world.[** The incidence of A. niger complex IA has
been found to be 0.048% in organ transplantation patients and
0.16% in stem cell transplant recipients.®” Although humans
inhale Aspergillus spores at the rate of hundreds per day, they
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immunocompromised hosts. If left untreated, IA can have
mortality approaching 100%. In cases of suspected 1A, an
extensive diagnostic workup is necessary, but treatment should
be initiated early to reduce morbidity and mortality.’'”? Over
the past two decades, emergence of such saprophytic fungi
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are increasing day by day, and one of the major challenges for
immunocompromised patients, such as those with hematologic
malignancies, bone marrow transplant and HIV infection is
reported to cause cutaneous infection, paranasal aspergilloma
and osteitis of the middle ear in such patients. 4. niger, also
known as black mould, are filamentous fungi having ability
of fast growth with high pH tolerance ability and consist of
smooth and colourless conidiophores and spores.[') A. niger
is also reported to cause endocarditis after heart surgery and
infection of exenterated orbit even in immunocompetent
patients.!'?! 4. niger was also found to cause allergic
bronchopulmonary infection, IA or may be a coloniser of
natural or preformed cavities of the human body. Resistance
of Aspergilli to some clinically used antifungal agents brings a
worrying clinical prognosis in people attacked by aspergillosis.
For over 50 years, antibiotics have been applied for treating
or inhibiting infections. The wide use and sometimes misuse
of chemoantimicrobials in both human and animal medicine
have been responsible for drug resistance.!'14]

However, the management of Aspergillus infections faces a
number of problems including limited resources and high cost
of effective antifungal agents, and their adverse effects. Besides
these, the indiscriminate and prolonged use of antifungal drugs
has led to therapeutic failures associated with an emergence
of multidrugs’ resistance to pathogenic organisms. This has
necessitated a search for new antifungal alternative therapeutics,
which are safe and cost-effective in terms of Aspergillus
management. Since the 20" century, the researchers have
focused on the homoeopathic system due to its efficacy, minimal
side effects and cost-effectiveness. Therefore, we proposed to
evaluate the in vitro efficacy of homoeopathic medicines against
the A. niger an opportunistic pathogen.

Although scientific reports revealed that substantial work
has been done on microbial activities of many plants in
other systems of medicine. Besides their traditional uses as
antimicrobial agents, their antifungal activity as homoeopathic
medicine has not been reported so far. The present study aims
to evaluate the efficacy of antifungal activities of the selected
homoeopathic medicines; (selection based on their traditional
use in other systems of medicine and scientific literature
survey). Thus, the particular plant materials Allium cepa,
Allium sativum, Caesalpinia bonducella, Calotropis gigantean,
Cassia angustifolia, Eucalyptus globulus, Ficus religiosa,
Holarrhena antidysenterica, Kalmia latifolia, Ocimum
sanctum, Ruta graveolens, Syzygium jambolanum, Thuja
occidentalis, Terminalia chebula and Zingiber were processed
for homoeopathic preparation, and tested for the antifungal
property against the human pathogenic fungi 4. niger.

MaTeriALS AND METHODS

Plant material

Fifteen Plants were selected for this study based on their
medicinal use, reported literature and clinical indications.
Fresh plant parts were collected from the tribal villages.
Plants materials of Allium cepa (Bulb), Allium sativum (Bulb),

Caesalpinia bonducella (fruit), Eucalyptus globulus (leaves),
Ficus religiosa (leaves), Holarrhena antidysenterica (bark),
Ocimum sanctum (whole plant), Syzygium jambolanum (Seed),
Thuja occidentalis (leaves) and Zingiber officinale (Rhizome)
were collected from Nilgiris District of Tamil Nadu State
and taxonomically identified/authenticated by the Centre of
Medicinal Plants Research in Homeopathy (CMPRH), Nilgiri
District, Udagamandalam, Tamil Nadu. However, the mother
tincture of C. gigantean, C. angustifolia, K. latifolia, R.
graveolens and T. chebula were procured from a Homoeopathic
pharmaceutical company (SBL, Haridwar, Uttarakhand, India).

Processing of the plant materials

The raw plant materials were collected, sorted, washed and
chopped into small pieces, wherever necessary, before drying.
The materials were dried outdoors; however, leaves were dried
in the shade. The dried plant materials were ground to various
degrees of fineness depending on their botanical structures and
further used for the preparation of alcohol-based homoeopathic
mother tincture.

Preparation of mother tinctures, potencies and standard
Mother Tinctures (MT) of Homoeopathic drugs (®) of Allium
cepa, Allium sativum, Caesalpinia bonducella, Eucalyptus
globulus, Ficus religiosa, Holarrhena antidysenterica,
Ocimum sanctum, Syzygium jambolanum, Thuja occidentalis
and Zingiber officinale were prepared and processed for
different potencies (3x, 6x, 12x) according to the procedures
mentioned in Homoeopathic Pharmacopoeia of India. For the
remaining 5 homoeopathic mother tinctures potencies were
prepared in house as per the standard procedure mentioned
in Homoeopathic Pharmacopoeia of India. Ketoconazole
(10 ug/ml) (Sigma-Aldrich, GmbH Germany) was used as
standard antifungal drug and 90% alcohol (unsuccussed) used
as vehicle control whereas, double-distilled water was also used
as one of the negative control to highlight the effect of alcohol.

Microorganism

For this study, the fungal culture of A. niger (MTCC No. 282)
procured as lyophilized freeze-dried culture strain was obtained
from the MTCC, Institute of Microbial Technology, Chandigarh
for evaluating antifungal activity of homoeopathic drugs.

Preparation of fungal culture

The fungal strain of 4. niger (MTCC No. 282), freeze-dried
culture, was aseptically opened in a biosafety cabinet and
suspension was made in CMPRHO0.4 ml sterilised water. It
was then taken in a micro centrifuge tube and freeze-dried
culture was transferred in water, mixed well and was left to
stand for 20 minutes before transferring it on solid media. Petri
plates containing Sabouraud dextrose agar (SDA; Hi Media,
Mumbeai, India, Catalogue No. M063) medium and Czapek
Yeast Extract Agar medium (CYEA; Hi Media, Mumbai,
India, Catalogue No. M1335) was incubated for 24—48 h at
30°C to give white round colonies against a yellowish/light
yellowish background. Approximately, I mm colonies were
picked up and suspended in 5 ml of sterile Sabouraud dextrose
broth and kept as broth culture/stock culture. Microorganisms
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were repeatedly subcultured using spreading method and
maintained to obtain pure isolation on the CYEA for further
drug sensitivity assay.

Morphological Identification of Aspergillus niger (direct
microscopy by KOH stain)

Morphological features of 4. niger species were identified
according to the method previously described.[") In brief, one
drop of KOH stain was placed on centre of clean grease free
glass microscope slide and transferred a loop of culture growth
from CYEA media containing 4. niger and mixed gently
with the stain and covered with a cover slip. The preparation
was examined using the low power (10x, 20x) objective of
Inverted phase contrast microscope (RTC-7, Radical scientific
equipment’s Pvt., Ltd., Ambala, India). High power (45x)
objective was then used to confirm observations [Figure 1].

Preparation of disc for antifungal assay

For determining antifungal activity of different homoeopathic
mother tinctures and potencies, agar disc diffusion method was
used. Filter paper (Whatman no. 1) was used to prepare discs
approximately 6 mm in diameter, which were placed in a petri
dish and sterilised in a hot air oven. Sterilised discs of filter
paper were soaked in homoeopathic mother tincture, as well
as different potencies of same drugs and allowed to stand for
30 min. Commercially available antifungal drug Ketoconazole
was used as positive control and 90% alcohol was used as
vehicle control. Drug-impregnated discs were used for further
drug sensitivity assay.

Preparation of growth media (Sabouraud dextrose
agar/Czapek Yeast Extract Agar)

Media with pH 5.6 = 0.2 containing relatively high
concentration of glucose (40%) were prepared by mixing
SDA and distilled water, and CYEA medium containing
relatively high concentration of sucrose (30%) was prepared
by mixing with double-distilled water at 121°C for 15 min.
Twenty ml of molten (45°C) SDA medium was aseptically
transferred into each sterile petri plates (100 mm % 15 mm)
and allowed to solidify in a biological safety cabinet (Model
No. AC2-4S8-NS, ESCO Micro Pvt. Ltd., Singapore).

Preparation of Muller Hinton Agar, 2% Glucose with
Methylene Blue for Drug sensitivity assay

Media containing relatively high concentration of
Glucose (20%) were prepared by mixing Muller Hinton Agar,
2% Glucose with Methylene Blue (MHAGMB) (HIMEDIA,
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Figure 1: Identification and characterization of fungal strain Aspergillus
niger at (a) 10X, (b) 20X and (c) 45X magnification

Mumbai, India, Catalogue No: M1825) in distilled water and
autoclaved at 121°C for 15 min. Twenty ml of molten (45°C)
MHAGMB medium was aseptically transferred into each
sterile petri plates (100 mm x 15 mm) and allowed to solidify
in a biological safety cabinet.

Inoculum suspension

Spore suspensions of A. niger were prepared in sterile saline
from fresh colonies grown on CYEA media at 35°C. Cell
concentration was adjusted to final concentrations of 0.5
McFarland (1-5) x10° CFU/ml. These suspensions were used
directly for the inoculation purpose. The fungal strains were
allowed to grow in respective agar medium, and the fungal
mycelia before the spore formation was used for antifungal
assay to avoid the spreading of spores throughout the plate
which will interrupt in the radial growth measurement.

Disc diffusion assay

In vitro antifungal activities were examined as per CLSI
document M 44-A (CLSI/NCCLS 2004), with minor
modifications. Antifungal activities of homoeopathic drug
against the pathogenic Aspergillus niger were investigated by
the agar disk diffusion method.!'® Ketoconazole (10pug/ml) were
used as standard drug. Antifungal activity of homoeopathic
medicines and their potencies were determined by measuring the
diameter of zone of inhibition. To screen the antifungal activity,
a sterile cotton swab was dipped into the adjusted suspension
and swabbed over MHAGMB media with sterile cotton bud on
the entire dried surface of a MHAGMB plate. Then, filter paper
discs containing the 15 homoeopathic mother tinctures, as well
as their different potencies were placed on the agar surface. 90%
alcohol was used as vehicle control for the antifungal activity
against the A. niger.

The plates were inverted and placed in an incubator set at
35°C + 2°C for 15 min after the discs were applied. Zone
diameters (mm) were determined after 24 hours of incubation
at 35°C and measured the point at which total growth inhibition
zone was noted. Each assay was performed in duplicate on two
different days, and the mean diameters were reported.

Determination of percentage of zone of inhibition
Following the observation for fungal inhibition by
homoecopathic medicines, the diameter of zone inhibition
values were determined according to the equation as below:

(%) inhibition of diameter growth =

(Diameter of sample - Diameter of control)

x100
Diameter of control

Statistical analysis

Experiment was performed twice to check the reproducibility
of the results. Data were expressed as mean diameter of
zone inhibition (mm) and analysed using one-way analysis
of variance followed by Dunnett’s post hoc test to monitor
significance among groups using the Graph Pad prism
version 7.0. The statistical comparison having standard
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deviation P < 0.05 was considered as significant. Ethical
approval was not required for this study.

ResuLts

In the present study, mother tinctures and their different
potencies (3x, 6x and 12x) of homoeopathic drugs Allium
cepa, Allium sativum, Caesalpinia bonducella, Calotropis
gigantean, Cassia angustifolia, Eucalyptus globulus, Ficus
religiosa, Holarrhena antidysenterica, Kalmia latifolia,
Ocimum sanctum, Ruta graveolens, Syzygium jambolanum,
Thuja occidentalis, Terminalia chebula and Zingiber officinale
have shown varying results against the growth of A. niger.

Microscopy recorded under the different objectives [Figure 1]
reveals fungal hyphae with conidial head biseriate, radiate,
conidia in chains or detached and dispersed. Single or paired
conidia (at an angle of approximately 45°) confirmed the
characteristical identification of 4. niger:

Antimicrobial properties of medicinal plants are being reported
from different parts of the world. World Health Organization
estimates that plant extract or their active constituent’s
preparation are used as folk medicine in traditional therapies
of 80% of the world’s population. In the present work,
homoeopathic drugs were prepared from different plant material,
and some of them show strong activity against fungal strains.
In this screening work, the antifungal activity was accessed by
disc diffusion assay; this method is most suited to Homoeopathy
system and most acceptable as well. Broth microdilution assay

is not feasible to perform with homoeopathic drugs because in
homoeopathic drug dilution, the concentration of the active
constituents is unknown; hence, determination of concentration
of the compound is difficult. Therefore, the in vitro antifungal
activity of homoeopathic mother tinctures and their potencies
were tested using the disc diffusion method according to clinical
and laboratory standard (CLSIM44-A) with slight modifications
against the 4. niger: The diameter (mm) of zone of inhibition
was measured and compared with standard (Ketoconazole)
[Table 1 and Figure 2]. The per cent zone of inhibition for
each medicine was also calculated and depicted in Figure 3.
Mother tincture of Z. officinale was found to be the most potent
against 4. niger and showed maximum zone of inhibition up to
15.4 + 2.88 mm followed by H. antidysenterica (13.2 + 1.09)
and T. chebula (10.6 = 1.14). Different potencies (3x, 6x
and 12x) exhibited significant zone of inhibition, especially
A. cepa with 6x (10.4 + 0.89), C. bonducella with 6x and
12x (12.8 + 0.54 and 10.4 + 1.14, respectively), E. globulus
with 12x (11.4 = 1.94), R. graveolens with 12x (15.0 £2.23),
T’ occidentalis with 6x (10.8 = 0.83) and Z. officinale with 3x
and 6x (13.04+2.73, 11.4+2.30) as compared to vehicle control.
The antifungal activity of reference drug Ketoconazole showed
zone of inhibition (11.9 £ 0.22) compared to control group.

The maximum percentage of zone inhibition (92.5%) was
found in mother tincture of Zingiber officinalis compared
to other medicines used in the study. In case of different
potencies (3x, 6x and 12x), the maximum percentage of
zone of inhibition was recorded in R. graveolens with
12x (87.50%), E. globulus with 12x (42.50%), T. occidentalis

Table 1: Zone of inhibition of the homoeopathic mother tincture (@) and their potencies (3x, 6x and 12x) against fungal

strain Aspergillus niger

Name of plant Family Concentration of Average zone of inhibition (mm)
alcgll::tll:?en;;:)her Mother Potency (90%  Potency (90%  Potency (90%
tincture alcohol) (3x) alcohol) (6x) alcohol) (12x)
Allium cepa Amaryllidaceae 56.7 6.4+0.58 7.4+0.89 10.4+0.89* 6.6+0.74
Allium sativum Amaryllidaceae 68.0 8.2+0.84 8.0+1.00 6.7+0.79 9.4+1.14
Caesalpinia bonducella Caesalpiniaceae 58.0 6.0+0.00 9.6£1.14 10.£0.54* 10.4+1.14*
Calotropis gigantea Apocynaceae 65.0 6.0+0.00 7.2+0.83 9.2+1.64 8.2+0.84
Cassia angustifolia Caesalpiniaceae 51.0 6.0+0.00 6.5+0.40 10.0+1.73 6.8+0.82
Eucalyptus globulus Myrtaceae 86.0 6.6+0.56 6.94+0.68 6.5+0.30 11.3+£1.94%*
Ficus religiosa Moraceae 71.0 7.8+1.64 9.8+2.16 9.2+0.83 7.0+0.70
Holarrhena antidysenterica Apocynaceae 60.0 13.241.09* 8.2+1.30 6.6+0.54 7.0+0.83
Kalmia latifolia Ericaceae 57.0 6.0+0.00 8.4+1.67 8.8+1.64 7.8+0.44
Ocimum sanctum Lamiaceae 75.0 6.46+0.31 8.0+1.00 7.8+1.60 9.0+2.34
Ruta graveolens Rutaceae 68.0 6.0+0.00 7.4+0.89 9.6+1.81 15.0£2.23**
Syzygium jambolanum Myrtaceae 86.0 6.2+0.15 6.54+0.45 8.2+£2.16 6.84+0.70
Terminalia chebula Combretaceae 84.0 10.6+1.14* 7.0+0.00 10.4+2.07 10.2+1.10
Thuja occidentalis Cupressaceae 59.0 6.0+0.00 10.4+£3.78 10.8+0.83* 8.2+1.10
Zingiber officinale Zingiberaceae 92.0 15.4+2.88%* 13.04£2.73%* 11.4+2.30%* 8.2+1.09
Ketoconazole 10 pg/ml 11.94+0.22
Vehicle control (90% alcohol) 8.0+0.70
(unsuccussed)
Water control 6.0+0.00

The values were expressed as mean+SD of diameter of zone inhibition (mm) and statistical data were analysed using one-way ANOVA followed by
Dunnett’s post hoc test. ¥*P<0.05; **P<0.01 compared to vehicle control. SD: Standard deviation; ANOVA: Analysis of variance
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(A) Allium cepa

3x 6x 12x

(B) Allium sativum

Water Ketoconazole

control

Vehicle
control

Figure 2: Effect of homoeopathic medicines against fungal strain Aspergillus niger

with 6x (35%) and Z. officinale with 3x and 6x (62.50% and
42.50%, respectively).

Published research data have suggested that antimicrobial
components of the plant extracts (terpenoid, alkaloid and
phenolic compounds) interact with enzymes and proteins of
the microbial cell membrane and cause cell wall disruption to
disperse a flux of protons toward cell exterior which induces

cell death or may inhibit enzymes necessary for amino
acids biosynthesis.!'!8] Other research studies attributed the
inhibitory effect of these plant extracts to hydrophobicity
characters may enable them to react with protein of microbial
cell membrane and mitochondria disturbing their structures and
changing their permeability.l'>?% The result of present study
showed variable antifungal activity of tested homoeopathic
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Figure 3: Per cent zone of inhibition of homoeopathic medicine against
the Aspergillus niger

mother tincture and their potencies against the growth of
A. niger. However, justification about the observed activity
could not be explained as no uniform pattern (decreasing
or increasing order) of zone of inhibition was seen in any
of the ultrahigh dilutions potencies of homeopathic drugs.
Hence, correlation between the effect of mother tincture and
different potencies could not be established. Some previous
studies about homoeopathic medicine also revealed that
these homoeopathic preparations have capability to inhibit
the growth of pathogenic microbes;?!*3) however, their
mechanism of action is unknown till date. This study suggests
that homoeopathic drugs would be helpful for treating diseases
of human beings caused by 4. niger.

ConcLusioN

The results of the present study demonstrated that homoeopathic
drugs, namely Z. officinale, H. antidysenterica, T. chebula,
A. cepa, C. bonducella, E. globulus, R. graveolens and
T occidentalis have significant antifungal activity against
human pathogenic fungi 4. niger. In conclusion, the findings
of this experiment confirmed that homoeopathic drugs can
be used as natural fungi toxicant to control the growth of
pathogenic fungi (4. niger) and reduce the dependence on the
synthetic fungicides. Further, in vivo experiments are required
to confirm their fungicidal activity, mechanism of action to
recognise them as better alternative for antifungal treatment
in the current scenario.
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Evaluation de I'effet biologique des médicaments homéopathiques et de leurs différentes dilutions contre Aspergillus niger
in vitro

Objectif: Evaluation de I'effet biologique des médicaments homéopathiques et de leurs différentes dilutions sur les champignons
pathogénes humains Aspergillus niger in vitro.

Matériaux et méthodes: Les teintures méres homéopathiques (@.) et dilutions (3x, 6x et 12x) d’Allium cepa, d'Allium sativum, de
Caesalpinia bonducella, de Calotropis gigantea, de Cassia angustifolia, d'Eucalyptus globulus, de Ficus religiosa, d’Holarrhena
antidysenterica, de Kalmia latifolia, d’Ocimum sanctum, de Ruta graveolens, de Syzygium jambolanum, de Thuja occidentalis,
de Terminalia chebula et de Zingiber officinale ont été évaluées pour leur activité biologique contre la croissance d'dspergillus
niger en utilisant la méthode de diffusion sur disque d'agar conformément aux directives des normes cliniques et de laboratoire
(M44-A) avec une légere modification . Les diamétres (mm) de la zone d'inhibition ont ét€ mesurés et comparés au véhicule
témoin et du Kétoconazole a été utilisé comme fongicide de référence.

Résultats: La teinture mére de Zingiber officinale s'est révélée étre la plus puissante contre /’4. niger avec une zone d'inhibition
maximale de 15,4 + 2,88 mm, suivie de Holarrhena antidysenterica (13,2 +1,09) et de Terminalia chebula (10,6 £ 1,14). L Allium
cepa 6x (10,4 + 0,89), la Caesalpinia bonducella 6x et 12x (12,8 = 0,54 et 10,4 £ 1,14 respectivement), I’ Eucalyptus globulus
12x (11,3 £ 1,94), le Ruta graveolens 12x (15,0 £2.23), le Thuja occidentalis 6x (10,8 + 0,83) et le Zingiber officinale 3x et 6x
(13,0 +£ 2,73, 11,4 £ 2,30) ont présenté une zone d'inhibition importante par rapport au témoin.

Conclusion: Les résultats de cette étude ont conclu que les teintures meres et les dilutions homéopathiques peuvent contréler
efficacement la croissance d'Aspergillus niger in vitro. Cette étude ouvre la voie au développement de traitements antifongiques
homéopathiques. Cependant, des investigations complémentaires sont nécessaires pour obtenir plus d'informations sur 'approche
mécanique et leur mode d'action.
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Evaluacion del efecto biologico de los medicamentos homeopaticos y sus diferentes potencias frente al Aspergillus niger
in vitro

Objetivos: Evaluacion del efecto bioldgico de los farmacos homeopaticos y sus diferentes potencias frente al hongo patogénico
humano Aspergillus niger in vitro.

Materiales y métodos: Las tinturas madre (@.) y las potencias homeopéticas (3x, 6x y 12x) de Allium cepa, Allium sativum,
Caesalpinia bonducella, Calotropis gigantea, Cassia angustifolia, Eucalyptus globulus, Ficus religiosa, Holarrhena
antidysenterica, Kalmia latifolia, Ocimum sanctum, Ruta graveolens, Syzygium jambolanum, Thuja occidentalis, Terminalia
chebula y Zingiber officinale fueron evaluadas en cuanto a su actividad biologica contra el crecimiento del Aspergillus niger
utilizando un método de difusion en disco de agar conforme a las directrices de los estandares clinicos y de laboratorio (M44-A)
con leves modificaciones. Se midieron los diametros (mm) de la zona de inhibicion y se compararon con los controles de vehiculo
y con ketoconazol, que se utilizaron como fungicidas estandar de referencia.

Resultados: Se observo que la tintura madre de Zingiber officinale es la mas potente contra 4. niger con una zona de inhibicion
maxima de hasta 15,4+2,88 mm seguida de Holarrhena antidysenterica (13,2+1,09) y Terminalia chebula (10,6+1,14), Se observo
una zona de inhibicion significativa con Allium cepa 6x (10,4+0,89), Caesalpinia bonducella 6x y 12x (12,8+0,54 y 10,4+1,14
respectivamente), Eucalyptus globulus 12x (11,3+1,94), Ruta graveolens 12x (15,0+2,23), Thuja occidentalis 6x (10,8+0,83) y
Zingiber officinale 3x y 6x (13,042,73, 11,442,30), en comparacién con el control.

Conclusiones: Los hallazgos de este estudio muestran que las tinturas madre y las potencias homeopaticas puede controlar
eficazmente el crecimiento de Aspergillus niger in vitro. Este estudio abre el camino al desarrollo de tratamientos homeopaticos
antimicdticos. Sin embargo, se requieren mas investigaciones para obtener mas informacion sobre los métodos mecanicistas y
su modo de accion.

Bewertung der biologischen Wirkung homdoopathischer Arzneimittel und ihrer verschiedenen Potenzen gegen Aspergillus
niger in vitro

Ziel: Bewertung der biologischen Wirkung homoopathischer Arzneimittel und ihrer unterschiedlichen Potenzen gegen die
humanpathogenen Pilze Aspergillus nigerin-vitro.

Materialien und Methoden: Homdopathische Urtinkturen (9.) Und Potenzen (3x, 6x und 12x) von Allium cepa, Allium
sativum, Caesalpiniabonducella, Calotropis gigantea, Cassia angustifolia, Eukalyptus globulus, Ficus angustifolia,
Holarrhenaantidysenterica, Kalm religiosa, Holarrhena , Syzygiumjambolanum, Thujaoccidentalis, Terminalia chebula und
Zingiberofficinale wurden auf ihre biologische Aktivitdt gegen das Wachstum von Aspergillus niger unter Verwendung der
Agarscheibendiffusionsmethode geméf den Richtlinien des klinischen und Laborstandards (M44-A) mit geringfligiger
Modifikation untersucht. Die Durchmesser (mm) der Hemmzone wurden gemessen und mit der Vehikelkontrolle verglichen,
und Ketoconazol wurde als Referenzstandard-Fungizid verwendet.

Ergebnisse: Die Urtinktur von Zingiberofficinale erwies sich als am wirksamsten gegen A. niger mit einer maximalen
Hemmzone von bis zu 15,4 + 2,88 mm, gefolgt von Holarrhenaantidysenterica (13,2 + 1,09) und Terminalia chebula (10,6 +
1,14). Eine signifikante Hemmzone zeigten Allium cepa 6x (10,4 + 0,89), Caesalpiniabonducella 6x und 12x (12,8 + 0,54 bzw.
10,4 + 1,14), Eucalyptus globulus 12x (11,3 + 1,94), Rutagraveolens 12x (15,0 + 2,23), Thujaoccidentalis 6x (10,8 + 0,83) und
Zingiberofficinale 3x und 6x (13,0 £2,73, 11,4 + 2,30) im Vergleich zur Kontrolle.

Schlussfolgerung: Die Ergebnisse dieser Studie kommen zu dem Schluss, dass homdopathische Urtinkturen und Potenzen
das Wachstum von Aspergillus niger in vitro wirksam kontrollieren kdnnen. Diese Studie ebnet den Weg fiir die Entwicklung
homoopathischer Antimykotika. Weitere Untersuchungen sind jedoch erforderlich, um mehr Informationen iiber den
mechanistischen Ansatz und ihre Wirkungsweise zu erhalten.
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