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ABSTRACT

Recently there is an increase in the number of patients affected by recurring candidiasis due to the
development of antifungal resistance in pathogenic candida species. Current study has aimed to screen
various homoeopathic medicines and their potencies for inhibition of Candida albicans. The
homoeopathic medicines Azadirachta indica, Cinchona officinalis, Zincum metallicum, lodium,
Selenium, Sulphur, Acidum Benzoicum, Phosphorus, Acidum Sulphuricum and Zingiber officinale in
6C, 12C, 30C, 200C, 1M potencies were screened by agar well diffusion method using Sabouraud
Dextrose Agar and found out that lodium 6C, Zincum Metallicum 30C, Selenium 6C, Zingiber
officinale 6C, Cinchona officinalis 12C, Acidum Benzoicum 12C, Phosphorus 6C, Azadirachta indica
6C, Acidum Sulphuricum 6C and Sulphur 6C could inhibit Candida albicans (CA-3557). These
medicines could also inhibit the germ tube formation in Candida albicans.

Keywords — Anti-candida, homoeopathic medicines, Acidum Sulphuricum, Acidum Benzoicum,
Azadirachta indica, Cinchona officinalis, lodium, Phosphorus, Selenium, Sulphur, Zincum
Metallicum, Zingiber officinale.

INTRODUCTION
Candida albicans is one of the

Though drugs like clotrimazole,
imidazole, triazole, thiazole, allylamines,

important fungi found as a part of normal
human microflora and it is an opportunistic
yeast causing infection known as
candidiasis under various circumstances. %
Candidiasis  occurs in three  forms
oropharyngeal candidiasis, vulvovaginal
candidiasis (VVC) and invasive candidiasis.
B 1t is been estimated that over 75% of
women suffer from VVC once in their
lifetime. ! Moreover, C. albicans is one of
the important nosocomial organisms that
can lead to extremely life-threatening,

systemic infection with 30% mortality rate.
[5]

echinocandins  (antifungals),  selenium
sulfide, salicylic acid, fluocinolone etc. are
currently being practiced worldwide for
management of candidiasis, there appears
hardly any formulation to have a target
specific, preventive and curative role in
reverting back the fungal changes. ™!

Also the treatment modalities available are
failing to prove their safety as far as their
serious side-effects are concerned.

In the recent years, there is an
increase in the number of treatment failure
in long term anti-fungal treatment due to
emergence of drug resistance in Candida
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species. Candida resists the antifungal
compounds by changing the cell
wall/membrane composition or modifying
the drug target molecule or efflux of drugs
mediated by ATP binding cassette. !

These conditions forced scientists to
screen new drugs from natural sources or
modifying existing drugs. Another approach
is to screen medicines used in alternative
medicine such as Homoeopathy. These
medicines may play a significant role in
treatment of candidiasis without imparting
any side effects. Homoeopathy offers
constructive treatment of fungal infections
particularly for Candidiasis.

Recently, there are reports citing the
efficacy of homoeopathic medicines against
various bacterial and fungal pathogens. & *°!
Acidum Sulphuricum, Acidum Benzoicum,
Azadirachta Indica, Cinchona Officinalis,
lodium, Phosphorus, Selenium, Sulphur,
Zincum Metallicum and Zingiber Officinale
are group of medicines used to treat
symptoms similar to Candida albicans
infection according to Complete, Murphy’s
and Synthesis Homoeopathic Repertory, but
there is no clear cut study regarding
significant activity or mechanism of action.
(11431 Thys, it becomes imperative to collect,
identify and validate the efficacy of
Homoeopathic Medicines for management
of candidiasis.

In the present study was aimed to
screen the ability of various homeopathic
medicines to inhibit pathogenic Candida
albicans in-vitro and to study mechanism of
inhibition.

MATERIALS AND METHODS

Media and Chemicals - All media was
procured from Hi Media Mumbai, India. All
the reagents and chemicals used in this work
were of AR grade and procured from
MERK India.

Homoeopathic Medicines preparation -
Homoeopathic medicines such as Acidum
Sulphuricum, Acidum Benzoicum,
Azadirachta indica, Cinchona officinalis,
lodium, Phosphorus, Selenium, Sulphur,
Zincum Metallicum, Zingiber officinale

were obtained from GMP approved
Standard Homoeopathic Medicines
Manufacturer in 6C, 12C, 30 C, 200 C, 1M
liquid potencies.

Organism - Candida albicans (NCIM-
3557) was used as standard culture to
examine anti-candida activity. The culture
was maintained in potato dextrose agar
slants and stored in refrigerator. For all
studies candida cultures were grown in
Sabouraud dextrose broth and incubated at
37°C for 24 h. The culture then centrifuged
and the pellets were suspended in saline to
get 1.0 OD at 595 nm.

Anti-candida assay

Anti-candida activity of the medicines was

determined using agar diffusion assay.
[9,14,15]

Accordingly, candida culture
suspension (100 pl) was platted on
Sabouraud dextrose agar plates and

incubated for 30 min. various potencies of
the selected homoeopathic medicines (20
pl) were added in wells (3 mm dia.) made
on the agar. It was followed by incubation at
37°C for 24 h. Clotrimazole (20pul,
100pg/ml) was added as the positive
control. Anti-candida activity was scored by
measuring the diameter of zone of inhibition
around the wells.

MIC value

MIC value of the selected medicines was
found out using 96 well plates assay. Total
volume in each well was adjusted to 200 pl
with Sabouraud dextrose broth, varying
potencies of homoeopathic medicines and
Candida albicans 3557 (0.5 OD). The
experiment was conducted along with
negative control (Sabouraud dextrose broth)
and positive control (clotrimazole) and
ethanol (Dispensing alcohol). ¢! Optical
density of the candida was measured at zero
hours and after 3 hrs. of incubation at 37°C
using Elisa plate reader (BIORAD) at 595
nm. The experiment was repeated three
times and mean value was taken as the
reading.

Germ Tube Inhibition
Germ tube inhibition was performed in
coated 96 well plates. ™ Accordingly,
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100l of Candida (1.0 OD) in Sabouraud
dextrose broth containing 0.2 % human
serum were added in each well followed by
100 pl of drug or clotrimazole and
incubated 37°C for 4 hrs. After the
incubation media were discarded by
inverting the plate and wells were washed

The selected medicines when checked for
lysis of candida culture did not show any
lysis.

Anti fungal activity against tested Candida
culture is as shown in the table,

with 70% ethanol followed by distill water. Lable 1.fﬁ/|ntg_c§ndida activity of the Il;iotmoe_opath'i\c/:I Medicines
The germ tubes were stained using 200 pl of ame of Medicines O | actvity
0.1% crystal violet for 10 min. Stains were AT —= (()ir;cna)t
- - - - +
washed with distilled water and with 0.25% | ““*¢"eca indiea o e
SDS and again by distilled water wash once. 30C 0.9+0
: : 200C 0.7+0
After drylng_ the plate, mixture of v 02007
isopropanol with 0.04 HCL and 50 pl of  [“Acidum Benzoicum 6C 060
0.25 % SDS were added in the well. Optical 12€ 0.6+0
. . . 30C 06+0
density of _the r_esultlng solution was 200 C 08£028
measured using Elisa plate reader at 595 _ _ 1M 0.55+0.07
Acidum Sulphuricum 6C 0.85+0.21
nm. 12C 0.75+0.21
30C 0.7+0
H H H 200C 0.65 £ 0.07
Lysis stl_Jdles for Candida _ v 07 L0154
For lysis study, the culture suspension Cinchona Officinalis 6C 085021
(200ul) was mixed with 200upl of 12C 0.9£042
. .. . 30C 0.75+0.21
Homoeopathic medicines and incubated for 200 C 075 0.25
1 hr at 37°C. After the incubation 50ul of 1M 0.65+0.07
th . : lodium 6C 0.65 £ 0.07
e culture mixed with 50ul Trypan blue. e 0751007
The mixture was then loaded on a 30C 0.6%0.14
hemocytometer and  observed  under ey
microscope to observe intact as well as Phosphorus 6C 0620
|ysed cells. 12C 0.8+0.14
30C 0.7+0.14
200C 09+0.14
RESULT M 0.65+0.07
H H H Selenium 6C 0.65 £ 0.07
Anti-candida screening qu MIC. e 082014
All homoeopathic medicines used were 30C 0.7%0
showed inhibition zone around well. The 200€ 08+0.14
T 1M 0.55 £ 0.07
inhibition zone ranged from 0.3 to 0.9 mm Sulphur 6C 075%007
for various potencies (Table.1). The MIC of ;SCC 8?5 to 0.07
- - +
the drug varied from 6C to 30C potencies as 500 C 09014
given in the Table 2. M 0.7%0.14
H it Zincum Metallicum 6C 06+0
Germ tube |nh|b|t!on _ _ e 0752007
Germ tube formation is a very important 30C 0.6+0.14
stage in candida pathogenicity since this if\’;’c 8-§5+10 012211
inif[iate_ th.e biofiln_1 forma_tion on the Zingiber Officinale 6C 082028
epithelial tissue. An ideal anti-candida drug ;gcc 8-251 00 =
. o= - 55+0.
should be able to inhibit the formation of 5006 10552007
germ tube. All the homoeopathic medicines M 08%0.11
0, Chemical Control (Clotrimazole) 100pg/ml | O
USGd a_'t MIC Value ShOWEd 100% Of germ Vehicle  Control (Dispensing | 90% 0.35+0.07
tube inhibition. Whereas the activity of | aicohol)
control was found to be 23% (Table 3 and
Figure 1)
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Sr.No. | MIC of the Homoeopathic Medicines Table 3: Germ tube inhibition by Homoeopathic Medicines
Name of Homoeopathic | MIC value of Homoeopathic Medicines Germ tube inhibition (%)
Medicine (Homeopathic potency) Azadirachta Indica 6 C 100
1 Azadirachta Indica 6C Acidum Benzoicum 12 C 100
2 Acidum Benzoicum 12C Acidum Sulphuricum 6 C 100
3 Acidum Sulphuricum 6C Cinchona Officinalis 12 C 100
4 Cinchona Officinalis 12C lodium 6 C 100
5 lodium 6C Phosphorus 6 C 100
6 Phosphorus 6C Selenium 6 C 100
7 Selenium 6C Sulphur 6 C 100
8 Sulphur 6C Zincum Metallicum 30 C 100
9 Zincum Metallicum 30C Zingiber Officinale 6 C 100
10 Zingiber Officinale 6C Clotrimazole 23
Dispensing Alcohol (Ethanol) 00
&
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Flgure 1. Inhibition of germ tube formatlon
In presence of Zincum Metallicum 30 C
B. In presence of clotrimazole.
DISCUSSION The results presented in this study clearly
The aim of the current study was to indicating that homoeopathic medicines
screen the ability of homoeopathic have activity even at lower dilutions.

medicines to inhibit Candida albicans. The
medicines were selected as per the
Complete and Murphy’s Homoeopathic
Repertory. From the results of the screening
study it was clear that selected medicines
could inhibit Candida albicans in vitro,
since they showed inhibition zone around
the well in agar diffusion assay. MIC value
varied from 6C to 30C potencies. Presence
of active principle in homoeopathic
medicines with higher dilution is a topic for
debate since many years. There is
speculation about possible placebo effect in
homoeopathic medicines, since higher
dilution reduces the concentration of the
active principle below the Avogadro
number. Till the understanding of
nanotechnology, no one could explain how
homoeopathic drug works with efficiency.

Induction of biofilm formation is
important part pathogenicity. In C. albicans
germ tube formation initiates the process of
biofilm formation. As a result, one of the
aims of anti-candida medicines is to inhibit
germ tube formation in C. albicans. The
medicines tested in the study could inhibit
formation of germ tube in Candida
albicans. However, none of the medicines
could induce lysis of yeast culture. These
results clearly depicting that homoeopathic
medicines control the pathogen by
inhibiting the germ tube formation.

CONCLUSION

The present study reveals that
homoeopathic medicines can effectively
inhibit Candida albicans by preventing the
formation of germ tube. The tested
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medicines at various potencies can be an

effective alternative
anticandida

to currently used

drugs. However, further

investigations needs to be performed to
understand the molecular events involved in
the germ tube inhibition by homoeopathic
medicines.
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