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Abstract 

Globally, antimicrobial resistance is a 
huge healthcare concern and is projected to 
cause 10 million deaths worldwide by 2050 if 
the current trend of irrational utilization of antibi-
otics continues. The search for new antimicrobi-
als continues to be a pressing need in human-
ity’s battle against bacterial infections. Several 
in vitro studies have yielded positive results on 
homoeopathic nosodes and other homoeopath-
ic remedies.  However, none of the in vitro or in 
vivo studies has been conducted on S. pneu-
moniae nosode. To test this paradigm, we as-
sessed the in vitro effects of homoeopathic S. 
pneumoniae nosode on an S. pneumoniae cul-
ture. S. pneumoniae ATCC49619 was obtained 
from the National Health Laboratory Service, 
University of KwaZulu-Natal. The homeopathic 
remedies tested were S. pneumoniae nosode 
6CH, 9CH, 30CH, and 200CH. Antimicrobial 
susceptibility testing was performed using disc 
diffusion and minimum inhibitory concentration 
(MIC). The positive control used was ceftriax-
one, and the negative control was 20%ethanol. 
No significant inhibitory effect of any of the test-
ed homoeopathic remedies, S. pneumoniae no-
sode 6CH, 9CH,  30CH, and 200CH including 
20%ethanol on S. pneumoniae could be found. 

S. pneumoniae demonstrated susceptibility to 
ceftriaxone. The MIC of ceftriaxone was 2μg/
ml. In conclusion, the study revealed that the 
tested nosode, S. pneumoniae nosode 6CH, 
9CH, 30CH, and 200CH exhibited no antibac-
terial potential against S. pneumoniae. These 
findings are in concordance with the hypothe-
sis that homoeopathic remedies are based on 
host effects: such as activation of the immune 
system, rather than direct impact on pathogens.

Keywords: Antimicrobial resistance, Strepto-
coccus pneumoniae, Homoeopathic nosodes, 
in vitro Microbiology test

Introduction 

Antimicrobial resistance (AMR) is an 
escalating global challenge, resulting in limit-
ed treatment options, and remains a significant 
concern in healthcare(1, 2). According to the 
World Health Organization (WHO), 10 million 
people including 4.1 million people in Africa, 
are expected to die from AMR organisms by 
2050. Bacteria can develop resistance to anti-
biotics through mutation or acquisition of resis-
tant genes from other bacteria(3, 4). One of the 
causes of antibacterial resistance is the misuse 
of antibiotics in agriculture, animal populations, 
and human medicine, which creates selection 
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pressure that enables the development of resis-
tant bacterial strains (5, 6).

The situation is aggravated by the 
increased incidence of infections with multi-
drug-resistant bacterial strains, underscoring 
the need for new treatment options that can 
eliminate pathogens and prevent drug resis-
tance. Consequently, alternative approaches, 
such as homoeopathy should be considered (7, 
8).

Homoeopathy is an alternative medic-
inal therapeutic approach based on the Law 
of Similars. Despite being around for over 200 
years, remains one of the most controversial 
traditional medicine treatments due to a lack of 
in vitro and in vivo studies(9, 10). Homoeopathic 
medications are prepared from biological mate-
rials, such as live and inactivated organisms, or 
diseased materials. Nosodes are homoeopath-
ic remedies prepared from inactivated microor-
ganisms such as bacteria, disease products ( 
fluids or tissue), or viruses(11). Using the min-
imum inhibitory concentration method, C. albi-
cans  K. pneumoniae, E. coli and Salmonella 
typhi polyvalent nosodes exhibited antibacterial 
effects not only against their respective micro-
organism but also against other selected organ-
isms (12).

The lack of data and the limited in vitro 
studies conducted on nosodes revealed a gap 
that needs to be addressed in the homoeopathy 
field. Generally, it is accepted that homoeopath-
ic medication works in vivo by stimulating the 
immune system, thereby enhancing its effec-
tiveness. The study aims to assess the effect 
of isopathic nosode (S.pneumoniae) on the S. 
pneumoniae strain, which has become a seri-
ous health problem.

Materials and Methods

Research design

This panel observational study was 

conducted at the National Health Laboratory 
Service, Department of Medical Microbiolo-
gy, Inkosi Albert Luthuli Hospital for 2 weeks 
in June 2024. Ethical clearance was obtained 
from the Institutional Research Ethics Commit-
tee (IREC). Streptococcus pneumoniae ATCC 
49619 was utilized. 

Preparation of the homoeopathic nosode

For the in vitro testing, a homoeopath-
ic nosode was utilized in low potencies (6CH 
and 9CH), medium (30CH), and high potencies 
(200CH). S. pneumoniae nosode 6CH (20% 
ethanol) was purchased from Comed Health 
in Pretoria (Waltloo), South Africa. The no-
sode was prepared according to the  German 
Homoeopathic Pharmacopoeia method 44(13, 
14). The S. pneumoniae nosode 6CH was di-
luted and agitated in 20% ethanol to potencies 
9CH,30CH, and 200CH(14)

Potencies were stored at the Depart-
ment of Homoeopathy Laboratory, Durban Uni-
versity of Technology (DUT) at temperatures 
between 4C and 6C, ensuring they did not 
freeze. The bio-safety measures were followed 
during the preparation process. The transfer of 
1 drop of the previous potency for preparation of 
subsequent potency was conducted in the con-
trolled, aseptic environment (in a laminar airflow 
with a bunsen burner)). S.pneumoniae nosode 
6CH, 9CH, 30CH, and 200CH were evaluated 
for antimicrobial efficacy on S.pneumoniae (15).

Preparation of the discs

Filter paper (Whatman® no. 4 ) was 
used to prepare discs approximately 5 mm in 
diameter. These discs were placed in an alumi-
num foil and autoclaved at  15lbs for 15 minutes 
to ensure sterilization. Using sterile forceps, 
the discs were placed in sterile Petri dishes, 
and each disc was impregnated with an appro-
priate test substance (S.pneumoniae nosodes 
and 20% ethanol) using a double-impregnation 
technique. The first impregnation stage con-
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sisted of 20 microlitres of the appropriate sub-
stance, the second consisted of 10 microlitres. 
Between each impregnation stage, the discs 
were dried at 37°C  with the lids of each petri 
dish closed(16) .

Disc diffusion assay

The disc diffusion method for antimi-
crobial susceptibility testing was conducted ac-
cording to the standard method by Bauer(17) to 
evaluate the potential presence of antibacterial 
activities of Streptococcus pneumoniae nosode. 
A 0.5 McFarland standard Streptococcus pneu-
moniae ATCC49619, was used to lawn Mueller 
Hinton agar supplemented with 5% sheep blood 
plates. The discs that had been impregnated 
with tested substances were applied on the 
center of the Mueller Hinton Agar surface. Each 
test plate comprised one disc. The tests were 
done in triplicate to ensure reliability and valid-
ity. The medicated disc included S. pneumoni-
ae nosode 6CH, S. pneumoniae nosode 9CH, 
S. pneumoniae nosode 30CH, S. pneumoniae 
nosode 200CH, and 20% ethanol, and ceftriax-
one 30µg. The positive control was Ceftriaxone 
30µg discs obtained from JVL Lab Engineering 
and General Supplies Close Corporation, South 
Africa. The negative control was 20% ethanol 
obtained from Shalom laboratory suppliers, in 
South Africa.

The plates were then incubated at 37°C 
for 18-48 hours in an inverted position. The 
plates were observed at 18, 24, and 48 hours 
of incubation for zone inhibition(18-20). Zone 
diameters (mm) were determined after 18, 24, 
and 48 hours of incubation at 35°C and mea-
sured the point at which the total growth inhibi-
tion zone was noted. The assay was performed 
twice to ensure reliability. Ceftriaxone zone di-
ameter was interpreted using Clinical Labora-
tory Standard Institute (CLSI) guidelines(21), 
where a zone diameter of ≥ 24mm is considered 
sensitive, while the absence of a zone indicated 
as (-) is considered resistant(21).

Minimum Inhibitory Concentration Determi-
nation 

The minimum inhibitory concentra-
tion was determined by Epsilometer (E-test) 
method as per the manufacturer’s instructions 
(Biomeriuex, South Africa). Twenty-four-hour 
S. pneumoniae colonies were suspended in a 
sterile 0.9% saline solution and adjusted to the 
McFarland turbidity standard of 0.5. After inoc-
ulating the agar plates with the standard inocu-
lum, ceftriaxone E-test scripts were placed on 
the plates. The plates were incubated at 37°C in 
a dark incubator for 18-24 hours. 

Results and Discussion

	 The results obtained from this research 
are presented in figures and tables below. Fig-
ures 1 and 2 show the antibacterial assay of S. 
pneumoniae nosode and controls by the Kirby 
Bauer method in S. pneumoniae for both dry 
and wet medicated discs. The MIC is shown in 
Figure 3.

The MIC assay results of ceftriaxone 
for antibacterial activity against S. pneumoni-
ae was 2μg/ml.  Antimicrobial susceptibility test 
showed that S. pneumoniae was resistant to S. 
pneumoniae nosode 6CH, S. pneumoniae no-
sode 9CH, S. pneumoniae nosode 30CH, S. 
pneumoniae nosode 200CH and 20% ethanol 
as there was an absence of zone of inhibition. 

None of the tested substances, S. 
pneumoniae nosode 6CH, 9CH, 30CH, 200CH, 
and 20% ethanol demonstrated any zones of 
inhibition at 18, 24, and 48 hours of incubation. 
The positive control, ceftriaxone 30μg inhibited 
the growth of S. pneumoniae. 
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Tested substances
Time

18 hours 24 hours 48 hours

S. pneumoniae 
nosode 6CH

Dry disc

S. pneumoniae nosode 9CH
Dry disc

S. pneumoniae nosode 
30CH

Dry disc

S. pneumoniae nosode 
200CH

Dry disc

20% Ethanol
Dry disc

Ceftriaxone 30µg

Figure 1. Antibacterial assay of S. pneumoniae nosode and controls by Kirby Bauer method in S. pneu-
moniae (dry medicated discs)
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Tested substances
Time

18 hours 24 hours 48 hours

S.pneumoniae nosode 
6CH

Wet disc

S.pneumoniae nosode 
9CH

Wet disc

S.pneumoniae nosode 
30CH 

Wet disc

S.pneumoniae nosode 
200CH

Wet disc

20% Ethanol
Wet disc

Figure 2: Antibacterial assay of S.pneumoniae nosode and controls using the Kirby Bauer method 
in S.pneumoniae (wet medicated discs)
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Table 1: Antimicrobial susceptibility of S.pneumoniae.

Tested Substances Concentration Time
(hours)

Zones Diameter
(mm)

S. pneumoniae nosode 6CH
18 -
24 -
48

S. pneumoniae nosode 9CH
18 -
24 -
48 -

S. pneumoniae nosode 30CH

18 -
24 -

48 -

S. pneumoniae nosode 200CH
18 -
24 -
48 -

Ethanol 20%
18 -
24 -
48 -

Ceftriaxone 30µg
18 20
24 20
48 24

The absence of zone diameter is interpreted as (-) and the presence of zone diameter is interpreted 
in (mm) 

Table 1 shows the zone diameter mea-
sured from the S.pneumoniae nosode and con-
trols after 18, 24, and 48 hours of incubation. 
The zone of diameter for ceftriaxone was in-
terpreted using CLSI guidelines, where a zone 
diameter of ≥ 24mm is considered sensitive, 
while the absence of a zone indicated as (-) is 
considered resistant. Antimicrobial susceptibili-
ty test showed that S.pneumoniae was sensi-
tive to ceftriaxone 30µg, with a zone diameter 
of 24mm which is within the expected zone 
diameter. S.pneumoniae nosode 6CH, 9CH, 
30CH, and 200CH could not inhibit the growth 
of S.pneumoniae and this is shown by the ab-
sence of a zone of inhibition after incubation. Figure 3: MIC for ceftriaxone using E-test
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Discussion

The investigation into the direct microbi-
cidal effects of potentized remedies, especially 
nosodes, in vitro, is relatively limited compared 
to the extensive homoeopathic clinical trials in 
medical research.

We were not able to demonstrate any 
significant effect of homoeopathic drugs in high 
potencies on S.pneumoniae growth in vitro. The 
hypothesis that S.pneumoniae nosode 6CH, 
9CH, 30CH, and 200CH have an in vitro effi-
cacy against S.pneumoniae bacteria was there-
fore rejected. 

Only a few previous studies evaluated 
the in vitro effects of homoeopathic drugs on 
bacteria; the majority of these studies detected 
significant inhibition of bacterial growth. Passeti 
(22) examined the effects of Belladona (12CH 
and 30CH) and S. pyogenes (12CH and 30CH) 
on S. pyogenes strains. The results showed 
that both remedies inhibited bacterial growth in 
vitro. Additionally, the authors found that treat-
ing MRSA cultures with Belladonna or MRSA 
nosode (6CH and 30CH) reduced bacterial 
growth in vitro, decreased enzymatic activity, 
and increased bacterial susceptibility to antibi-
otic treatment(22).

The absence of a positive anti-microbial 
response against S.pneumoniae contradicts the 
findings of the study by Simi and Bencitha re-
garding the effectiveness of nosodes on micro-
organisms. Their study results showed that  Py-
togrnium 200CH, 1M, and Anthracinum 200CH 
have a significant antimicrobial effect against 
methicillin-resistant Staphylococcus aureus 
(MRSA)(23).

In contrast, the lack of growth inhibition 
in S.pneumoniae nosode 6CH, 9CH, 30CH, and 
200CH on S.pneumoniae is consistent with the 
findings of Pareek and Jadhav(24). The study 
assessed whether Sulphur, Senega, Lobelia in-
flata, and Klebsiella pneumoniae nosode(6CH, 
12CH, 30CH, 200CH, and 1M) possess anti-
microbial effects against Klebsiella pneumoni-
ae. According to the results, it was concluded 

Sulphur, Senega, and Lobelia inflata showed an 
inhibitory effect. However, no statistically signif-
icant results were demonstrated by Klebsiella 
pneumoniae nosode (24).

The study aimed to evaluate the effi-
cacy of Apis mellifica, Graphites, Arsenicum 
album, and Pulsatilla against different diseases 
at the potencies of 30C and 200C. The tested 
homoeopathic remedies did not exhibit antimi-
crobial effects against Staphylococcus spp us-
ing the agar well diffusion method(10). 

A study by Bruna(25) on the verifica-
tion of antimicrobial activity of S. sclerotiorum 
nosode and sulphur on the mycelial growth of 
S. sclerotiorum indicated  that neither S. sclero-
tiorum nosode nor sulphur reduced the growth 
of S. sclerotiorum.

An in vitro study analyzing the micro-sclera and 
mycelial growth of the fungi showed that the 
M.phaseolina nosode did not reduce the mi-
cro-sclerotia and mycelial growth(26).

Additionally, an in vitro study examined 
the antimicrobial activity of Streptococcinum no-
sode 6CH, 30CH, 200CH, 0/6, 0/30 and 0/60 
LM potencies. It was found that Streptococci-
num nosode in infinitesimal dilutions does not 
exhibit antimicrobial activity in either the broth 
dilution method or the disc diffusion method, 
however, it does exhibit promicrobial activity in 
both methods (27).

According to the study findings, the 
negative control ethanol 20% did not display 
an antibacterial effect against S. pneumoniae. 
Sauerbrei(28) indicate that the effective bacte-
ricidal concentrations of ethanol ranged from  
60% to 85%, with required exposure times be-
tween ≤0.5 and ≥5 min. Ethanol concentrations 
of 30%–50% have significantly lower bactericid-
al activity,  and the exposure times tested (5–30 
min) are partly insufficient for a significant bac-
tericidal effect(28, 29). Therefore, 20% ethanol 
is considered too low to produce a significant 
antibacterial effect. Centers for Disease Control 
and Prevention (CDC) recommends ethanol 
concentrations of 60% and 90% for disinfec-
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tion(30).

A study on the efficacy of calendula offi-
cinalis tincture 60% (v/v) against Pseudomonas 
aeruginosa found no significant difference be-
tween the activity of calendula officinalis tincture 
60% (v/v) ethanol and 60% ethanol on in vitro 
Pseudomonas aeruginosa. With mean activ-
ities of 6.88 and 6.69mm, respectively. Based 
on these results, it can be concluded that the 
antibacterial properties of Calendula officinalis 
tincture 60% (v/v) ethanol are attributed to the 
60% ethanol present in the tincture.

Conclusion

Nosodes face criticism and controversy 
as there is a lack of scientific evidence support-
ing their efficacy. In the present study, no signifi-
cant inhibitory effect of the diluted homoeopathic 
nosode samples was found against Streptococ-
cus pneumoniae ATCC49619 Hence, the find-
ing of the current study could not draw any 
supportive evidence for the in vitro antibacterial 
potential of the homoeopathic nosode sample. 
The outcomes also portray the need for further 
thorough in vitro investigation of homoeopathic 
nosodes in different diluted forms or conduct-
ing several in vivo trials in model organisms to 
claim the potential effectiveness of homoeo-
pathic remedies as a suitable therapeutic agent 
against pathogens.
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