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Background: Homeopathy is a controversial alternative system of medicine. The action of homeopathic
medicines is considered slow and it is assumed that homeopathic medicines are ineffective in acute
conditions such as fever.
Objective: In the present study, effects of 3 homeopathic medicines on baker's yeast induced fever were
investigated.
Materials and methods: 42 local strain rabbits were equally divided into 7 groups. Normal saline was
orally administered to group 1 (normal control) rabbits without fever induction. Group 2 underwent
baker's yeast-induced fever (negative control). Groups 3, 4, 5, 6 and 7 underwent baker's yeast-induced
fever and were thereafter treated orally with paracetamol, Nux vomica 200C and 1M, Calcarea phos 200C
and Belladonna 200C respectively. Rectal temperature was checked hourly. The abdominal writhing and
frequency of loose stools were also monitored. ANOVA was applied for checking statistical significance.
p � 0.05 was considered significant.
Results: The rectal temperature increased significantly (p < 0.05) in the negative control group when
compared to the normal control. Abdominal writhing and loose stools monitoring showed increased
writhing and loose stools frequency of group 2, 3, 6 and 7 rabbits. However, treatment of paracetamol
significantly reduced rectal temperature. Group 4 & 5 showed significant reduction of rectal temperature
together with abatement of abdominal writhing and loose stools.
Conclusion: N. vomica ultra-high dilutions have normalized rectal temperature and prevented the
abdominal writhing and loose stools in baker's yeast-induced fever model of rabbits. It could be due to
antidotal activity of N. vomica ultra-high dilutions. Therefore, N. vomica ultra-high dilutions can be useful
antipyretic agents and can treat conditions associated with gastrointestinal symptoms. However, fixed
conclusion can't be asserted due to caveat of small sample size.
© 2017 Transdisciplinary University, Bangalore and World Ayurveda Foundation. Publishing Services by
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
1. Introduction

Fever is a complex response produced by infectious as well as
non-infectious inflammatory conditions and is manifested pri-
marily as elevated body temperature of about 1e4 �C [1]. Hyper-
thermia and fever may precipitate brain cell damage [2].
Antipyretic drugs such as aspirin, NSAIDs have been developed for
use [3] but mostly produce side effects [4e6]. Hence, there is a need
ary University, Bangalore.

alore and World Ayurveda Founda
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for herbal medicines/homeopathic remedies with antipyretic effect
and minimum/no side effect to be investigated.

Homeopathy is based on “Similia similibus curantur” which im-
plies that treatment is done with something that is able to produce
an effect similar to the suffering [7]. Homeopathy is a widely used
but controversial alternative system of medicine [8]. The action of
homeopathic medicines is considered slower. It is assumed that
homeopathic medicines are ineffective in acute conditions such as
fever. But anecdotal evidence indicated that various homeopathic
medicines are being used for the treatment of fever. The old liter-
ature of homeopathy presents Nux vomica as an antidotal remedy
for large doses of drugs, alcohol and foods [9]. Different researches
tion. Publishing Services by Elsevier B.V. This is an open access article under the
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substantiate the antidotal property ofN. vomica ultra-high dilutions
in alcohol intoxication [10e14]. In practice, N. vomica is used for
various digestive disturbances and Crohn's disease [9]. Moreover,
N. vomica is among the most frequently prescribed medicines in
clinical practice of homeopathy [15].

Belladonna (Bell) is a homeopathic medicine for inflammation
associatedwith heat [16]. Bell has reported actions viz antibacterial,
anti-inflammatory, antiseptic, neurotropic and anti-protozoal
[17e21]. In homeopathy, Calcarea phosphoricum is mostly used for
bone problems [16].

Baker's yeast is commonly used in baking and brewing products
[23]. In experimental animals, it induces fever with elevated
plasma levels of IL-1b, interferon-c and TNF-a [24e26]. Various
studies indicated baker's yeast fever induction to rabbits [27e29]
and rats [24,26,30,31]. In current study, rabbits were selected as
they develop fever more easily than rats [32]. Moreover, they have
docile nature [33]. Baker's yeast is also a common dietary antigen
and various antibodies against it are present in patients with
Crohn's disease [23]. Crohn's disease may present with ileitis,
ileocolitis diarrhea and fever accompanied with right lower quad-
rant pain [34].

In literature review, the antipyretic activity of ultra-high di-
lutions of N. vomica, Bell and Calc. phos against baker's yeast
induced fever is not reported yet. The present experiments were
therefore undertaken to find effects ofN. vomica (remedy for gastric
fever), Bell 200C (routine remedy for fever) and Calc. phos 200C
(remedy has no relation to fever or digestive disturbances) against
baker's yeast-induced fever. The secondary objective of study to see
effects of all the medicines on gastric symptoms (diarrhea,
abdominal writhing etc.).

2. Materials and methods

2.1. Drugs and chemicals

Paracetamol GlaxoSmithKline, Pakistan, Limited; N. vomica 1M
& 200C, Belladonna 200C, Calcarea phospohoricum 200C (Dr. Will-
mar Schwabe GmbH & Co. KG, Germany); Baker's yeast (Rossmoor
food products, Karachi, Pakistan); Ethanol (Merck, Germany);
Succussed Alcohol 90% (Masood Homeopathic Pharmaceuticals,
Pakistan); Normal Saline (Shazeb Pharmaceutical Industries Ltd);
Flagyl-S 200 mg/5 ml Oral Suspension (SANOFI, Ireland).

2.2. Apparatus

Digital thermometer (Medisign MANA & CO Pakistan), Syringes
(B.D Singapore).

2.3. Animals and housing conditions

Animals (male and female) used in this study were local strain
rabbits (1.5e2 kg). Animalswerehoused in animal house of Khawaja
Fareed Campus, Faculty of Pharmacy and Alternative Medicine, The
Islamia University Bahawalpur. Before the start of the experiment,
animals were acclimatized to animal house for seven days. Envi-
ronmental conditionsweremaintained throughout the studyperiod
(12 h light/dark cycles, 23e25 �C and 50e55% humidity). They were
provided with standard food and tap water ad libitum. They were
fasted 24 h before the experiment but were given free access to
water. The experiment complieswith the declarations of Institute of
LaboratoryAnimal Resources, Commission on Life Sciences [35]. The
experimental protocol of current study was approved by Pharmacy
Research Ethics Committee via notification number 88-2015/PREC.
The manuscript complied with the ARRIVE guidelines [36].
2.4. Experimental design and procedure

In the current study, grouping of animals, drug administration,
observations and analysis of results were conducted blind. Animals
were divided into seven groups and each group contained 6 rabbits.
Sample size was calculated by “resource equation”method [37]. All
the rabbits were weighed and dosages of baker's yeast and para-
cetamol were adjusted according to each rabbit. Rectal temperature
was monitored with a digital thermometer. Fever was induced
according to the method of Tomazetti [26]. All the groups (except
normal control) were treated with 135 mg/kg baker's yeast
(Saccharomyces cerevisiae) suspension intraperitoneal for fever in-
duction. Normal control group received normal saline intraperito-
neal injection. Rectal temperature was checked after 4 h of
intraperitoneal injection. 0.5e1.5 �C increase of temperature was
considered as induced fever in rabbits [28]. After fever induction,
the rabbits were given medicines according to their corresponding
groups. Group 2 was negative control and it received 90% succussed
alcohol mixed in 5 cc distilled water. Group 3 was standard control
and it received paracetamol 150 mg/kg orally [28]. Groups 4 and 5
were given N. vomica 1M and 200 respectively. Groups 6 and 7
received Calc. phos 200C and Bell 200C respectively. All the ho-
meopathic medicines and 90% succussed alcohol (vehicle used for
homeopathic medicine as mentioned on purchased homeopathic
potencies) were given orally in distilled water. For this purpose, 5
drops of each medicine were mixed in distilled water and 5 cc of
this medicine containing distilled water was administered orally to
rabbits of respective groups. N. vomica was administered orally in
current study because a previous study showed its effects through
oral receptors [10]. The other medicines were also given orally as
the effect of route of administration of these medicines has not
been evaluated previously. Moreover, minimum dose of ultra-high
dilutions was administered to avoid medicinal aggravation. Rectal
temperature was recorded hourly for 6 h after medicine adminis-
tration. The animals were treated and assessed according to their
group number mentioned (Fig. 1). Primary outcome was the
assessment of temperature reduction that was checked with the
help of digital thermometer. The secondary outcome measure was
digestive symptoms that was assessed by appearance of loose
stools.

2.5. Statistical analysis

Results of the current study were analyzed by IBM SPSS 20.0
software (statistics.v20_32bit_oxava.com). All the analyses were
blinded. Temperature readings were expressed as Mean ± Standard
Error of Mean (S.E.M) of six readings. The test applied for analysis of
data was Analysis of variance (ANOVA) followed by post hoc test.
ANOVA for each time point was used for comparison between
groups. Fischer LSD (Least significant difference) post hoc test was
applied only if ANOVA was significant. For comparison of baseline
data to follow up, Mann-Whitney U test was applied. p � 0.05 was
taken as significant (Table 1).

3. Results

Baker's yeast administration caused fever in all the rabbits, as
indicated by a drastic increase in temperature (Table 2). All the
animals were returned to animal house for reuse in experiments.

3.1. Effect of normal saline intraperitoneal injection

As shown in Table 2, normal saline treatment caused no tem-
perature variation in rabbits till the end of experiment.

http://statistics.v20_32bit_oxava.com


Animal Purchased (n=50)

Exclusion (n=8)
Weight < 1 kg

Temperature <38.3 ° C or > 39.3

Control Groups (n=18) Experimental Groups (n=24)

Normal Control (n=6) N. vomica 200 C (n=6)

Negative Control (n=6)

Positive Control (n=6)

N. vomica 1 M (n=6)

C. phos 200 C (n=6)

Belladonna 200 C (n=6)

Fig. 1. Animals grouping. Animals were acclimatized to animal house conditions for 7 days. The person blind to the experiment randomly made 7 groups.
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3.2. Effect of vehicle on fever induced by Baker's yeast

The negative control group showed a continuous increase in
temperature till the 8th hour from the time of yeast adminis-
tration. At 0 h, normal mean temperature of the group was
38.6 ± 0.1 �C. Up till 8th hour, a temperature rise of 1.2 �C was
observed. The temperature started to decline later and about
0.7 �C decrease was observed in last 2 h of experiment. At the
end of experiment, 0.6 �C temperature was still raised as
compared to baseline temperature (Table 2). Two rabbits suf-
fered from diarrhea and recovered after treatment of Flagyl
syrup.
3.3. Effect of paracetamol on fever induced by Baker's yeast

An increase of 0.9 �C was observed after 4th hour of yeast
administration while administration of paracetamol decreased the
temperature by 0.9 �C in the first hour of medicine administration
(p < 0.002). In the succeeding two hours, the temperature further
decreased by 0.2 oC (p < 0.001). In the last two hours of study, a
Table 1
Baseline characteristics of different groups.

Baseline characteristics Baseline data of different groups.

Normal control Negative control Paracetamo

Body weight (kg)
(Mean ± S.E.M)

1.3 ± 0.08 1.3 ± 0.08 1.3 ± 0.07

Temperature �C
(Mean ± S.E.M)

38.9 ± 0.08 38.8 ± 0.12 38.7 ± 0.15

*There were no significant differences between any of the groups on any of the two var
slight increase in temperature (0.2 �C) was observed (Table 2). The
temperature at the end of experiment was similar to baseline
temperature. Two rabbits in this group developed loose watery
stools in 6th hour of study. Flagyl syrup was administered orally
and loose stools turned to normal stools.
3.4. Effect of N. vomica 1M on fever induced by Baker's yeast

The temperature increased by 0.8 oC after 4th hour of yeast
administration. After medicine administration, a fast and long term
decrease of 1 �C was observed that remained almost constant till
6th hour of the experiment (p < 0.001). The temperature at the end
of experiment was 0.2 �C less than the base line temperature
(Table 2). Stools consistency was normal till the end of experiment.
3.5. Effect of N. vomica 200C on fever induced by Baker's yeast

The temperature increased by 0.8 oC after 4 h of yeast admin-
istration. After medicine administration, an immediate marked
decrease of 0.8 �C was observed that was incessant till 6th hour of
l Nux v 200C Nux vomica 1M Calc. phos 200C Bell 200C

1.3 ± 0.09 1.3 ± 0.08 1.3 ± 0.1 1.3 ± 0.07

38.8 ± 0.08 38.9 ± 0.08 38.8 ± 0.12 38.7 ± 0.15

iables.



Table 2
Temperature readings in different hours of study in different groups.

Groups Treatment dosage Rectal temperature �C
(before treatment)

Rectal temperature �C after medicine administration (after treatment)

0 hour 4th hour 5th hour 6th hour 7th hour 8th hour 9th hour 10th hour

Normal control 38.9 ± 0.08 38.9 ± 0.12 38.9 ± 0.08# 38.9 ± 0.07# 38.9 ± 0.15# 38.9 ± 0.06# 38.9 ± 0.08# 38.9 ± 0.08**
Negative control 5 drops in 5 cc distilled H2O 38.8 ± 0.12 39.6 ± 0.15 39.6 ± 0.15 39.9 ± 0.14 40.0 ± 0.14 40.1 ± 0.08 39.7 ± 0.19 39.4 ± 0.12
Paracetamol 150 mg/kg 38.7 ± 0.15 39.6 ± 0.15 38.7 ± 0.14# 38.5 ± 0.13# 38.5 ± 0.13# 38.7 ± 0.11# 38.7 ± 0.14# 38.7 ± 0.16#
Nux v 200C 5 drops in 5 cc distilled H2O 38.8 ± 0.08 39.6 ± 0.07 38.8 ± 0.05# 38.8 ± 0.06# 38.8 ± 0.07# 38.8 ± 0.09# 38.8 ± 0.13# 38.8 ± 0.07**
Nux v 1M 5 drops in 5 cc distilled H2O 38.9 ± 0.08 39.7 ± 0.12 38.8 ± 0.04# 38.6 ± 0.10# 38.7 ± 0.08# 38.7 ± 0.09# 38.7 ± 0.10# 38.7 ± 0.08#
Belladonna 200C 5 drops in 5 cc distilled H2O 38.7 ± 0.15 39.6 ± 0.09 39.6 ± 0.08^ 39.6 ± 0.06^ 39.6 ± 0.05^ 39.5 ± 0.03^ 39.4 ± 0.19^ 39.2 ± 0.06^
Calc. phos 200C 5 drops in 5 cc distilled H2O 38.8 ± 0.12 39.6 ± 0.06s 39.8 ± 0.05^ 39.8 ± 0.08^ 39.9 ± 0.14^ 40.1 ± 0.16^ 39.7 ± 0.06^ 39.5 ± 0.09^

Note: ^ p � 0.05, *p � 0.05, **p � 0.01, #p � 0.001 compared to negative control. Values are expressed as mean ± S.E.M (N ¼ 6), 0 h reading is normal temperature of rabbits
before yeast induction, before treatment 4 h reading is after fever induction reading. 5th to 10th hour readings are after medicine administration readings.
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the experiment (p < 0.001). The temperature at the end of exper-
iment matched the baseline temperature (Table 2). Stools consis-
tency was normal for the whole period of experiment in this group.

3.6. Effect of Belladonna 200C on fever induced by Baker's yeast

Belladonna 200C showed a continuous increase in temperature
till the 7th hour of yeast administration. At 0 h, normal mean
temperature of the group was 38.7 ± 0.1 �C. A temperature rise of
0.9 �C was observed after yeast administration that remained same
till 7th hour of experiment. The temperature started to decline later
and about 0.4 �C decreasewas observed in last 3 h of experiment. At
the end of experiment, 0.5 �C temperature was still raised as
compared to baseline temperature (Table 2). Three rabbits in this
group suffered from loose stools and recovered after treatment of
Flagyl syrup.

3.7. Effect of Calc. phos 200C on fever induced by Baker's yeast

Calc. phos 200C showed a continuous increase in temperature
till the 8th hour from the time of yeast administration. At 0 h,
normal mean temperature of the groupwas 38.8 ± 0.1 �C. Up till 8th
hour, a temperature rise of 1.3 �C was observed. The temperature
started to decline later. About 0.6 �C decrease was observed in last
2 h of experiment. At the end of the experiment, a rise of 0.7 �C was
observed as compared to baseline temperature (Table 2). Two
rabbits in this group suffered from loose stools andrecovered after
treatment of Flagyl syrup.

4. Discussion

Homoeopathy is a widely used complementary and alternative
system of medicine [8]. Homoeopathy faces many criticisms, the
most common condemnation is about biological activities of
homoeopathic ultra-high dilutions beyond Avogadro’ s number
[38]. The present study reported the antipyretic effects of N. vomica
ultra-high dilutions (beyond Avogadro's number of molecules) in
baker's yeast induced fever in rabbits.

In the present study, administration of baker's yeast in rabbits
caused significant elevation of temperature in 4 h. Our results
matched to earlier studies reporting fever induced by baker's yeast
in rats and rabbits [26,30,39]. In the classical model of fever path-
ogenesis, the release of pyrogenic cytokines such as interleukin IL-1,
IL-6, TNF-a and interferons into the blood, induced fever [40].
S. cerevisiae and constituents of its cell wall, such as mannans,
induce fever that is associated with increased plasma levels of IL-
1b, interferon-c and TNF-a [24,25]. These mediators act on
Organum vasculosum lamina terminalis in central nervous system
(CNS). They induce prostaglandin synthesis which is the primary
mediator of fever [41].
Antipyretics & non-steroidal anti-inflammatory drugs (NSAIDS)
reduce fever due to their anti-inflammatory action [42]. In the
present study, orally administered paracetamol (150 mg/kg)
significantly decreased baker's yeast-induced fever in rabbits. It has
action on a specific cyclooxygenase (COX) isoenzyme in the CNS
[43]. Results are in accordance with other study results [28,39,44].

In the current study, N. vomica 200C and 1M normalized tem-
perature more significantly as compared to paracetamol. Bella-
donna 200C and Calc. phos 200C can't reduce temperature
significantly. N. vomica is not a routine remedy in fever. But it treats
gastric fever due to excessive indulgence in drugs, alcohol and sex
[9]. Mother tincture and medium to high dilutions of N. vomica
showed antidotal effects against alcohol intoxication [10e13,45]. It
might be proposed that N. vomica effectiveness in current study
against baker's yeast induced fever was due to its antidotal prop-
erty. It is prescribed after heavy doses of a substance, drug or food
as it brings equilibrium, and counteracts the harmful effects of the
aforementioned substances [9]. Moreover, N. vomica is a more
suitablemedicine in baker's yeast induced fever due to its similarity
in gastric symptoms. Hahnemann, the founder of Homeopathy, also
said in Organon of medicine (one of the original works of Hahne-
mann published over 250 years ago) that the primary method of
treatment is to remove the fundamental cause of the disease [46].
The study also provided a preliminary guide to use N. vomica in
gastric type of fevers in clinical practice; however, it should be
confirmed in randomized clinical trials in humans with similar
fever type.

According to classical Homeopathy, temperature reduction ef-
fect could not reflect the full potential for homoeopathic treatment
of fever. A homeopathic medicine is selected on the basis of the
global pathophysiological characteristics of the individual [47]. In
the current study, two rabbits in the negative control group, two
rabbits in Belladonna group, three in Calc. phos group, two rabbits in
paracetamol group also developed diarrhea along with fever.
Baker's yeast is also a dietary antigen that can cause diarrhea [23].
Rabbits affected with diarrhea were given metronidazole (Flagyl
syrup) to control it [48]. Paracetamol reduced temperature effec-
tively but for loose stools, this group required additional treatment
of metronidazole. However, N. vomica group showed complete
remission of suffering. This group had immediate and long term
temperature reduction after receiving medicine. The stronger
antipyretic effects of Nux v in baker's yeast induced fever may lie in
the fact that it showed the closest similarity with fever type.

According to classical homoeopathy, similar remedies show
more reaction (a slight aggravation before relief) (aphorisms 154,
155) [46]. The use of minimum dosemay be responsible for absence
of possible medicinal aggravation in current study despite the
closest similarity between medicine and disease picture.

The potency should be selected according to disease energy
activity (intensity), intense diseases need higher and mild diseases
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require lower or medium potency [49]. Immediate and long-term
temperature reduction by 200C and 1M supported that the
selected potencies might be similar to disease intensity. However,
antipyretic effects of lower and medium potencies of N. vomica
should be evaluated by using same procedure first in baker's yeast
induced fever in experimental animals and later in randomized
clinical trials in humans (gastric fevers).

It is supposed that homeopathic medicines regulate inflamma-
tory pathological changes by regulating natural healing dynamics
(so called Hahnemann's “life force”) [47]. If highly diluted homoe-
opathic medicines act through an influence on natural healing
dynamics of the whole treated subject, at least theoretically, this
action could be very sensitive to least change into experimental
conditions [50]. Homeopathic medicines in ultra-high dilutions are
safe and have no adverse effects [51]. Large doses of ultra-high
dilutions ingestion showed no change; they do not have the po-
wer to cause adverse effects as the conventional drugs [52].

The specific effects of homeopathic medicines are of a non-
molecular origin, yet provide powerful biological activities that
are clinically effective [53]. It has been assumed that highly diluted
substances transfer biological activity to cells by electromagnetic
fields. Another working hypothesis about homeopathic ultra-high
dilutions is interactions between the radiation fields of a charged
molecule. The electric dipoles of water generate permanent polar-
ization of water which becomes coherent. The specific information
reaches to cell receptors like a laser [53]. A magnetic resonance
imaging study on various serial dilutions showed that vigorous
shaking or succession continuously alter the hydroxyl groups in the
solvent of solution as dilutions become higher [54,55]. Nano bub-
bles (NBs) are present in homeopathic dilutions. These NBs have
superstructures of increasing size and create superstructures
related to specific solute [56]. However, the precise mechanism of
action of these ultra-high dilutions is not known. The effects of
N. vomica ultra-high dilutions should be checked on pyrogenic
cytokines to appreciate their effect on pyrogenic cytokines during
fever. Moreover, N. vomica ultra-high dilutions should be evaluated
against other fever types as E. coli induced fever and stress induced
hyperthermia. It would be helpful to clear the criteria of similimum
in Homeopathy, if N. vomica proves ineffective against other fever
types.

5. Conclusion

From the present study, it is indicative that ultra-high dilution of
N. vomica could be an effective remedy against Baker's yeast
induced fever in rabbits. Belladonna and Calc. phos ultra high di-
lutions showed no effect on baker's yeast induced fever. This study
would encourage clinical use of ultra-high dilutions of N. vomica in
similar fever type. Although statistical interferences were applied,
the sample size was small to make a final conclusion. So, before
clear conclusions can be made, these results should be replicated in
bigger samples.

Sources of funding

None.

Conflict of interest

None.

Acknowledgement

Grateful acknowledgements are made to Khalid Akhtar for an-
imal handling and general support and to Faculty of Pharmacy and
Alternative medicine for providing animal house and general fa-
cilities for the conduction of this study.
References

[1] Saper CB, Breder CD, Flier JS, Underhill LH. The neurologic basis of fever.
N Engl J Med 1994;330:1880e6.

[2] Minamisawa H, Smith ML, Siesj€o BK. The effect of mild hyperthermia and
hypothermia on brain damage following 5, 10, and 15 minutes of forebrain
ischemia. Ann Neurol 1990;28:26e33.

[3] Toussaint K, Yang X, Zielinski M, Reigle K, Sacavage S, Nagar S, et al. What do
we (not) know about how paracetamol (acetaminophen) works? J Clin Pharm
Ther 2010;35:617e38.

[4] Persky V, Piorkowski J, Hernandez E, Chavez N, Wagner-Cassanova C,
Vergara C, et al. Prenatal exposure to acetaminophen and respiratory symp-
toms in the first year of life. Ann Allergy Asthma Immunol 2008;101:271e8.

[5] Rebordosa C, Kogevinas M, Sørensen HT, Olsen J. Pre-natal exposure to
paracetamol and risk of wheezing and asthma in children: a birth cohort
study. Int J Epidemiol 2008;37:583e90.

[6] Forman JP, Stampfer MJ, Curhan GC. Non-narcotic analgesic dose and risk of
incident hypertension in US women. Hyperten 2005;46:500e7.

[7] Hahnemann S. Organon of medicine. Philadelphia: Boericke & Tafel; 1901.
p. 108. America, https://books.google.com.pk.

[8] Ernst E. The role of complementary and alternative medicine. BMJ 2000;321:
1133.

[9] Boericke W. Pocket manual of homoeopathic materia medica & repertory:
comprising of the characteristic and guiding symptoms of all remedies
(clinical and pahtogenetic [sic]) including indian drugs. India: B. Jain Pub-
lishers; 2002. p. 1056e69.

[10] Sukul A, Sinhabau S, Sukul N. Reduction of alcohol induced sleep time in al-
bino mice by potentized Nux vomica prepared with 90% ethanol. Br Homeo-
path J 1999;88:58e61.

[11] Sukul A, Sarkar P, Sinhababu S, Sukul N. Altered solution structure of alcoholic
medium of potentized Nux vomica underlies its antialcoholic effect. Br Ho-
meopath J 2000;89:73e7.

[12] Sukul NC, Ghosh S, Sinhababu SP, Sukul A. Strychnos nux-vomica extract and
its ultra-high dilution reduce voluntary ethanol intake in rats. J Altern Com-
plement Med 2001;7:187e93.

[13] Bonamin LV, Endler PC. Animal models for studying homeopathy and high
dilutions: conceptual critical review. Homeopathy 2010;99:37e50.

[14] Sukul N, De A, Sinhababu S, Sukul A. Potentized mercuric chloride and Nux
vomica facilitate water permeability in erythrocytes of a fresh-water catfish
Clarius batrachus under acute ethanol intoxication. J Altern Complement Med
2003;9:719e25.

[15] Trichard M, Lamure E, Chaufferin G. Study of the practice of homeopathic
general practitioners in France. Homeopathy 2003;92:135e9.

[16] Kent JT. Nux vomica, in lectures on materia medica. India: B. Jain Publishers;
2002. p. 334e47.

[17] Passeti TA, Bissoli LR, Beltrame RL, Fonsceca F. Action of methicillin on the
“in vitro” growth of bacteria Staphylococcus aureus methicillin-resistance
previously treated with homeopathic dilutions. Int J High Dil Res 2015;14:
57e8.

[18] Bousta D, Soulimani R, Jarmouni I, Belon P, Falla J, Froment N, et al. Neuro-
tropic, immunological and gastric effects of low doses of Atropa belladonna L.,
Gelsemium sempervirens L. and Poumon histamine in stressed mice.
J Ethnopharmacol 2001;74:205e15.

[19] Pedalino CMV, Perazzo FF, Carvalho JCT, Martinho KS, de O Massoco C,
Bonamin LV. Effect of Atropa belladonna and Echinacea angustifolia in ho-
meopathic dilution on experimental peritonitis. Homeopathy 2004;93:193e8.

[20] Sandri PF, Portocarrero AR, Ciupa L, Falkowski GFS, Benvenutti MJ,
Rodrigues WNdS, et al. Clinical and parasitological assessment in mice treated
with highly diluted Atropa belladonna. Int J High Dil Res 2014;13:122e4.

[21] Frass M, Linkesch M, Banyai S, Resch G, Dielacher C, L€obl T, et al. Adjunctive
homeopathic treatment in patients with severe sepsis: a randomized, double-
blind, placebo-controlled trial in an intensive care unit. Homeopathy 2005;94:
75e80.

[23] Main J, McKenzie H, Yeaman GR, Kerr MA, Robson D, Pennington CR, et al.
Antibody to Saccharomyces cerevisiae (bakers' yeast) in Crohn's disease. BMJ
1988;297:1105.

[24] Ataŏglu H, Dŏgan MD, Mustafa F, Akarsu ES. Candida albicans and Saccharo-
myces cerevisiae cell wall mannans produce fever in rats: role of nitric oxide
and cytokines. Life Sci 2000;67:2247e56.

[25] Bruguerolle B, Roucoules X. Time-dependent changes in body temperature
rhythm induced in rats by brewer's yeast injection. Chronobiol Int 1994;11:
180e6.

[26] Tomazetti J, �Avila DS, Ferreira APO, Martins JS, Souza FR, Royer C, et al. Baker
yeast-induced fever in young rats: characterization and validation of an ani-
mal model for antipyretics screening. J Neurosci Methods 2005;147:29e35.

[27] Nagase T, Mikami T, Suzuki S, Suzuki M. Pyrogenicity of yeast mannans in
rabbits. Microbiol Immunol 1984;28:651e7.

[28] Sultana S, Akhtar N, Asif HM. Phytochemical screening and antipyretic effects
of hydro-methanol extract of Melia azedarach leaves in rabbits. Bangladesh J
Pharmacol 2013;8:214e7.

http://refhub.elsevier.com/S0975-9476(16)30477-6/sref1
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref1
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref1
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref2
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref2
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref2
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref2
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref2
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref3
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref3
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref3
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref3
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref4
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref4
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref4
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref4
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref5
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref5
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref5
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref5
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref5
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref6
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref6
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref6
https://books.google.com.pk
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref8
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref8
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref9
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref9
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref9
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref9
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref9
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref9
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref10
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref10
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref10
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref10
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref11
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref11
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref11
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref11
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref12
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref12
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref12
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref12
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref13
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref13
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref13
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref14
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref14
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref14
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref14
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref14
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref15
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref15
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref15
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref16
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref16
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref16
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref17
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref17
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref17
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref17
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref17
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref18
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref18
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref18
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref18
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref18
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref19
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref19
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref19
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref19
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref20
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref20
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref20
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref20
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref21
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref21
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref21
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref21
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref21
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref21
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref23
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref23
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref23
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref24
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref24
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref24
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref24
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref25
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref25
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref25
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref25
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref26
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref26
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref26
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref26
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref26
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref27
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref27
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref27
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref28
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref28
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref28
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref28


S. Ahmad et al. / Journal of Ayurveda and Integrative Medicine 9 (2018) 177e182182
[29] Aziz A, Khan IA, Munawar SH, Sadr-ul-Shaheed S-u-S. Antipyretic study of
methanolic bark extract of plumeriarubra, linn. in various pyrexia induced
models. Int J Res Dev Pharm life Sci 2013;2:680e885.

[30] Hossain E, Mandal SC, Gupta J. Phytochemical screening and in-vivo antipy-
retic activity of the methanol leaf-extract of Bombax malabaricum DC
(Bombacaceae). Trop J Pharm Res 2011;10:1e6.

[31] Adiukwu P, Kayanja F, Nambatya G, Rugera S, Ezeonwumelu J, Tanayen J, et al.
Antipyretic and Antinociceptive properties o the aqueous extract and Saponin
fromanedible vegetable: vernoniaAmygdalina leaf. AJFAND2013;13:7587e606.

[32] Morimoto A, Murakami N, Sakata Y, Watanabe T, Yamaguchi K. Functional and
structural differences in febrile mechanism between rabbits and rats. J Physiol
1990;427:227.

[33] Mapara M, Thomas BS, Bhat KM. Rabbit as an animal model for experimental
research. Dent Res J 2012;9:111e8.

[34] McPhee SJ, Papadakis MA, Rabow MW, Education M-H. Common symptoms -
fever & hyperthermia, in current medical diagnosis & treatment 2013.
McGraw-Hill Medical; 2010. p. 35e6.

[35] Counci NR. Guide for the care and use of laboratory animals. 8th ed. Wash-
ington, DC, USA: National Academy Press; 1996.

[36] KilkennyC, BrowneWJ, Cuthill IC, EmersonM,AltmanDG. TheARRIVE guidelines
animal research: reporting in vivo experiments. PLoS Biol 2010;8:e1000412.

[37] Charan J, Kantharia N. How to calculate sample size in animal studies?
J Pharmacol Pharmacother 2013;4:303.

[38] Rao ML, Roy R, Bell IR, Hoover R. The defining role of structure (including
epitaxy) in the plausibility of homeopathy. Homeopathy 2007;96:175e82.

[39] Ahmad S, Rehman T, Abbasi WM. Effect of homoeopathic ultrahigh dilutions
of Aconitum napellus on Baker's yeast induced fever in rabbits. J Integr Med
2017;15:209e13.

[40] Netea MG, Kullberg BJ, Van der Meer JW. Circulating cytokines as mediators of
fever. Clin Infect Dis 2000;31:S178e84.

[41] Blatteis CM, Sehic E. Fever: how may circulating pyrogens signal the brain?
Physiology 1997;12:1e9.

[42] Jongchanapong A, Singharachai C, Palanuvej C, Ruangrungsi N, Towiwat P.
Antipyretic and antinociceptive effects of Ben-Cha-Lo-Ka-Wi-Chian remedy.
J Health Res 2010;24:15e22.
[43] Flower R, Vane J. Inhibition of prostaglandin synthetase in brain explains the anti-
pyretic activity of paracetamol (4-acetamidophenol). Nature 1972;240:410e1.

[44] Abbasi WM, Ahmad S, Perveen S, Rehman T. Preliminary phytochemical
analysis and in vivo evaluation of antipyretic effects of hydromethanolic
extract of Cleome scaposa leaves. J Tradit Complement Med 2017. http://
dx.doi.org/10.1016/j.jtcmed.2017.05.004.

[45] Sukul N, De A, Nag RD, Sukul A, Sinhababu S. Nux vomica 30 prepared with
and without succussion shows antialcoholic effect on toads and distinctive
molecular association. Br Homeopath J 2001;90:79e85.

[46] Hahnemann S. Organon of medicine (Translated by William Boericke). 6th ed.
New Delhi, India: B Jain Publishers; 1991. p. 243e53.

[47] Conforti A, Bellavite P, Bertani S, Chiarotti F, Menniti-Ippolito F, Raschetti R.
Rat models of acute inflammation: a randomized controlled study on the
effects of homeopathic remedies. BMC Complement Altern Med 2007;7:1.

[48] Johnson-Delaney CA. Rabbits, in Exotic companion medicine handbook for
veterinarians. USA: Wingers Publishing Incorporated; 1996. p. 96.

[49] Kent JT. Lectures on homoeopathic philosophy. B Jain Publishers; 2002.
p. 899e905.

[50] Bellavite P. Complexity science and homeopathy: a synthetic overview. Ho-
meopathy 2003;92:203e12.

[51] Dantas F, Rampes H. Do homeopathic medicines provoke adverse effects? A
systematic review. Br Homeopath J 2000;89:S35e8.

[52] Teixeira MZ. Plausibility of the implausible: is it possible that ultra-high di-
lutions ‘without biological activity’cause adverse effects. Int J High Dil Res
2013;12:41e3.

[53] Del Giudice E, Preparata G, Vitiello G. Water as a free electric dipole laser. Phys
Rev Lett 1988;61:1085.

[54] Smith Jr RB, Boericke G. Modern instrumentation for the evaluation of ho-
meopathic drug structure. J Am Inst Homeopath 1965;59:263e80.

[55] B€oricke G, Smith Jr R. Modern aspects of homeopathic research. J Am Inst
Homeopath 1964;58:158e67.

[56] Demangeat J-L. Gas nanobubbles and aqueous nanostructures: the crucial role
of dynamization. Homeopathy 2015;104:101e15.

http://refhub.elsevier.com/S0975-9476(16)30477-6/sref29
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref29
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref29
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref29
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref30
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref30
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref30
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref30
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref31
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref31
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref31
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref31
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref32
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref32
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref32
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref33
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref33
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref33
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref34
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref34
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref34
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref34
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref34
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref34
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref35
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref35
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref36
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref36
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref37
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref37
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref38
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref38
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref38
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref39
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref39
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref39
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref39
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref40
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref40
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref40
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref41
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref41
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref41
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref42
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref42
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref42
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref42
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref43
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref43
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref43
http://dx.doi.org/10.1016/j.jtcmed.2017.05.004
http://dx.doi.org/10.1016/j.jtcmed.2017.05.004
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref45
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref45
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref45
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref45
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref46
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref46
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref46
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref47
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref47
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref47
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref48
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref48
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref49
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref49
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref49
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref50
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref50
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref50
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref51
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref51
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref51
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref52
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref52
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref52
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref52
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref53
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref53
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref54
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref54
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref54
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref55
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref55
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref55
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref55
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref56
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref56
http://refhub.elsevier.com/S0975-9476(16)30477-6/sref56

	In vivo evaluation of antipyretic effects of some homeopathic ultra-high dilutions on Baker's yeast-induced fever on Simili ...
	1. Introduction
	2. Materials and methods
	2.1. Drugs and chemicals
	2.2. Apparatus
	2.3. Animals and housing conditions
	2.4. Experimental design and procedure
	2.5. Statistical analysis

	3. Results
	3.1. Effect of normal saline intraperitoneal injection
	3.2. Effect of vehicle on fever induced by Baker's yeast
	3.3. Effect of paracetamol on fever induced by Baker's yeast
	3.4. Effect of N. vomica 1M on fever induced by Baker's yeast
	3.5. Effect of N. vomica 200C on fever induced by Baker's yeast
	3.6. Effect of Belladonna 200C on fever induced by Baker's yeast
	3.7. Effect of Calc. phos 200C on fever induced by Baker's yeast

	4. Discussion
	5. Conclusion
	Sources of funding
	Conflict of interest
	Acknowledgement
	References


