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Background: Experiments about basic research in Immuno-allergology reported by M.

Bastide and B. Poitevin in Ultra High Dilution (1994) have been appraised from a 20 year

perspective. The numerous experiments publishedmainly focus on immunological regu-

lation, inflammatory process and basophil activation. They are analyzed according to

one essential criterion: repeatability.

Methods: The commentary reflects the research details made available in a recently

published literature review, also published in French.

Results: The regulatory effect of high dilution of bursin on immune response has

been observed in multiple experiments but not reproduced by independent teams.

The immunomodulating effect of Thymulin has been confirmed in mice. Rhus toxico-
dendron has an anti-inflammatory activity on different models, from mother tincture

(TM) to very high dilutions. The homeopathic complex Canova activates macrophages

in vitro and in vivo, induces lymphocyte proliferation, and reduces the size of tumors

and mortality of sarcoma-bearing mice. Some homeopathic medicines used in clinical

inflammation modulate in vitro the neutrophil activation, with variability in the proto-

cols used and in the medicines tested. In allergology, high dilution histamine has an

inhibitory effect on basophil activation in multicenter trials and with independent

teams, either with methods implying a change in basophil staining or with flow cytom-

etry. However, high dilution histamine had no effect in some well-conducted experi-

ments. The inhibitory effect of Apis mellifica has not been studied with the flow

cytometry method, as well as the activation of basophil by anti-IgE high dilution, pub-

lished in Nature.

Conclusions: Despite considerable research activity in immuno-allergology and a great

increase in the number of publications, there is still not in this domain a “gold standard”

trial in basic research in homeopathy. The most studied system, the inhibitory effect of

histamine high dilutions on basophil activation, requires clarifications of various factors,

including individual sensitivity. For scientific and epistemological reasons, the same

work should be carried out for independent reproduction of the experiments conducted

with anti-IgE and Apis mel high dilution, in complement of the new axes of research in

immunoallergology developed since 20 years. Homeopathy (2015) -, 1e8.
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Introduction
Immunoallergology is a domain in which homeopathic

basic research has been very productive1,2, probably
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because immunology and homeopathy share theoretical
bases such as the “logic of the similarity” and “the
principle of regulating endogenous systems of healing,
the best known of which is certainly the immune system
and its neuroendocrine integrations”3. In a general review,
some specialists of homeopathic basic research put the
emphasis on the importance of the repeatability of experi-
ments4. In this perspective, we describe the new studies
carried out in immunology and allergology, mainly those
for which the repeatability criterion has been critical.
tra high dilution research, Homeopathy (2015), http://dx.doi.org/10.1016/
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Recentstudiesinimmunologyand
inflammation
Immunomodulating effect of high dilutions

In the 80’s, Bastide’s group showed the immunomodula-
tory effect in mice of endogenous compounds such as
thymic hormone from 4 to 11c, interferon, and interleukin
2.5 Moreover, high dilutions of bursin (equivalent to 13c or
14c) were able to regulate the immune response of
chickens which had undergone bursectomy, by partially
restoring the humoral immunity6, the pituitary-adrenal7

and the pineal activities8. In these experiments carried
over 6 years9, the high dilutions of bursin seem to be
able to act as substitute to the bourse of Fabricius to educate
the B Lymphocytes.
Recently, the Bonamin’s team10 evaluated the develop-

ment of broiler chickens treated with Thymulin 5c by con-
ventional zoo technical indices, phytohemagglutinin
induced inflammation test and histomorphometric analysis
of lymphoid organs (thymus, Fabricius bursa and spleen).
Thymulin 5c, diluted in the water from the 1st to the
42nd day of life, increase the productivity index, associated
with higher viability in the 7th week and a possible shunt to
B lymphocyte activity. Thus, Thymulin 5c could improve
productivity in poultry production due to its immune mod-
ulation properties. Thymulin 5c treatment also improves
the granuloma inflammatory process induced by BCG in
mice, by modulating local and systemic phagocyte differ-
entiation, as well as T cell migration into the local lymph
node11.
In a similar model, Thymulin 5c improved B1 cell acti-

vation and Leishmania amazonensis phagocytosis effi-
ciency in mice12. This modulatory effect on
Inflammation response to murine cutaneous Leishmaniasis
differs from the effect of Antimonium crudum 30c13. In
mice, Thymulin 5c have similar immunomodulatory ef-
fects as a biotherapy 30c containing active virus Influenza,
improving the innate immune response14.
Table 1 Immunomodulatory effect of Canova

� Activation of mice peritoneal macrophages in vitro and of
differentiation in vitro of human blood monocyte15.

� Induction of lymphocyte proliferation by human activated
macrophages16.

� Induction of lymphocyte proliferation by activated Cebus
apella macrophages17.

� Protection against experimental sarcoma in mice18.
� Synergic action with biotherapy in Leishmania amazonensis
infection15, and with benznidazole in Trypanosoma cruzi
infection19.
Effects of an homeopathic complex medicine: Canova

Canova, a homeopathic complex medicine developed in
Argentina, is now produced in Brazil. The final product
contains Aconitum napellus 11�, Arsenicum album 19�,
Bryonia alba 18�, Lachesis muta 18� and Thuya 19�15.
Canova is described as an immunomodulator which acti-
vates macrophages in vitro and in vivo15. It activates mouse
peritoneal macrophages, alters their oxidative metabolism,
modifies their ultra structure (enlarged nucleus, more
euchromatin than heterochromatin, spreading and projec-
tions), increases the endosomal/lysosomal system and de-
creases the TNF-alpha production but not the IL-2 and
IFN-y production. Canova is also active in vitro on the hu-
man blood monocyte differentiation15. When lymphocytes
are stimulated by activated human macrophages treated
with Canova, it indirectly induces lymphocyte prolifera-
tion16. Canova also activates Cebus apella macrophages
in vivo and in vitro. The lymphocytes cultured in a supple-
mented medium with C. apella macrophages activated by
athy
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Canova treatment presented a higher number of prolifera-
tion cells, and the production of Interferon gamma and
interleukin-5 cytokines is induced. Thus, Canova has po-
tential as a new adjuvant therapy17. Canova reduces the
size of tumors and decreases the mortality on sarcoma
180-bearing mice. It increases lymphocyte TCD4 in
normal mice, B and NK lymphocyte in S 180-treated
mice, and increases total number of lymphocytes in both
groups. These results suggest that protection against exper-
imental sarcoma in mice may reflect an enhanced immune
response of the host18.
Canova also has a synergic action with biotherapy. This

complex modulates experimental L. amazonensis infec-
tion, controls infection progression and limits dissemina-
tion15. In mice, Canova interacts with the benznidazole to
modify the natural course of infection by Trypanosoma
cruzi19 (Table 1).
Anti-inflammatory effects of Rhus toxicodendron

The action of Rhus toxicodendron (Rhus tox), a homeo-
pathic medicine used in various inflammatory reactions
(rheumatology, dermatology), has been tested in vivo on
animals, particularly in India and in Brazil. In these coun-
tries, the confirmation of industrialized, composed, homeo-
pathic medicines is required and pre-clinical assays are
applied to homeopathic medicines20.Rhus tox has an inhib-
itory effect on the rat paw edema caused by carrageenan for
dilutions 6, 12, 30 and 200 c, the 6c dynamization being the
most effective. Rhus tox 6c is also effective on the hista-
minergic edema induced by dextran and on the test of ery-
thema in mouse ears induced by Croton oil. It is without
effect on the vascular permeability induced by histamine
and the formation of gastric ulcers, but it is effective in pre-
venting the incidence of acute gastric ulcers induced by
stress. Rhus tox 6c is also effective on pain by inhibiting
the algogenic process caused by acetic acid, and interferes
with inflammatory processes involving prostaglandins,
leukotrienes, histamine and other inflammatory media-
tors20.
In carrageenan induced paw inflammation in rats21, in its

crude form Rhus tox exerts anti-inflammatory effects after
a single dose, and proinflammatory effects after multiple
doses. Rhus tox has also an immunostimulatory effect in
its crude form as well as in 6c and 30c dilutions in mice:
activation of humoral and cellular response, stimulation
of phagocytosis, oxidative metabolism and chemotaxis of
polymorphonuclear neutrophils. The higher dilutions
200c and 1000c have only a humoral effect21,22.
tra high dilution research, Homeopathy (2015), http://dx.doi.org/10.1016/
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Rhus tox, in its crude form and dilutions (3c, 6c 30c,

200c) protects rats from Complete Freund’s adjuvant
(CFA) induced inflammatory lesions (best effect for 6c),
body weight changes (best effect for 30c), hematological
alterations, particularly the level of C-reactive protein,
(best effect for 200c equal to diclofenac), and radiological
joint alterations. Rhus tox improves the pain scores (best ef-
fect for crude form)23.
Higher dilutions of Rhus tox (1M, 10M, CM) exert

similar effects as lower dilutions on arthritic lesions; it im-
proves body weight gain as well as pain, and protects rats
against CFA-induced hematological and radiological per-
turbations24. In vitro, Rhus toxicodendron 4�, 30�, 30c
and 200c induce chondrocyte dedifferentiation and inflam-
matory responses, such as COX-2 expression and PGE2
production in primary cultured mouse chondrocytes.25

(Table 2).

Effect of other homeopathicmedicines on inflammatory
process

Silicea is widely used in homeopathy for the treatment of
chronic inflammations and infections, and abscesses. The
production of Platelet activating factor (PAF) by peritoneal
macrophages stimulated in vitro with yeast extracts has
been enhanced in mice after administration of Silicea 5c
and 9c26. Higher dilution 9c had paradoxically more effect
than the lower 5c. The replication of this study, organized
by the French Veterinary Academy27 has not been possible.
In an experimental animal model based on induced chronic
wounds in mice, Siliceawas used by a group in Israel28; the
holes in the ears of the silica-treated animals were signifi-
cantly smaller and healed faster than those in the saline-
treated animals. The therapeutic effect also progressively
improved with increasing Silicea dilutions.
Other homeopathic medicines are effective in inflamma-

torymodels.Causticum, a complex pharmaceutical prepara-
tion used only in homeopathy, acts as an oedematogenic
agent when it is administrated in high concentrations into
the hind paw of rats. In high dilutions (6c, 12c, 30c, 200c),
Causticum inhibits the inflammation pre-induced by carra-
geenan. Pre–treatment with Causticum is without effect on
the formation of granulomatous tissue29. Arnica 6c inhibits
carrageenan-induced rat paw edema, reduces nystatin-
induced edema, a model of chronic inflammation, and also
blocks histamine-induced increase of permeability30.
Belladonna and Echinacea angustifolia, when prepared

in “accord of potencies” modulate the macrophage activity
induced by experimental peritonitis, increase the polymor-
phonuclear cell migration and have a cytoprotective action
on leukocytes31.
Table 2 Anti-inflammatory effects of Rhus toxicodendron

� Inhibitory effect on the rat paws edema caused by carrageenan
and prevention of the incidence of acute gastric ulcers induced by
stress20.

� Immunostimulatory effect in mice22.
� Protection of rats from Complete Freund’s adjuvant induced
inflammatory lesions23,24.

� Induction of chondrocyte dedifferentiation and inflammatory
responses25.
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In a model of itching induced in Wistar rats housed in a
heated environment,Dolichos pruriens, in dilutions 9c, 12c
and 30c, inhibits the itching, skin lesions, and fur thinning
produced by heat32. But there was no effect from D. pruri-
ens 6c to 30c, administered during 30 days to rats kept at
usual temperature (20�C) (equivalent of pathogenetic ef-
fect). During the alveolitis process in rats,Mercurius solu-
bilis 12c did not reduce bacterial growth, the microbiotica
remained within the parameters of normality33.
In the domain of isotherapy, the interaction of very high

dilutions of dexamethasone 10�17 and 10�23 M with usual
concentration of dexamethasonehas been studiedonamodel
of acute inflammation induced by carrageenan inmice34: the
high dilutions partially blocked the anti-inflammatory effect
of pharmacological dexamethasone with regard to path
edema and polymorphonuclear cell migration.
Effect of homeopathic medicines on neutrophil
activation

Polymorphonuclear neutrophils are particularly involved
in the inflammatory process. In various experiments, these
cells were the target of high dilutions of homeopathic med-
icines. The activation of neutrophils leads to enzyme secre-
tion, generation of reactive oxygen metabolites, such as the
superoxide radical O2

� and hydrogen peroxide (H2O2), pro-
duction of lipid mediators (chemotactic agent LTB4) and of
cytokines. The tissue damage caused by these mediators
contributes to the long-term pathogenicity of allergic
inflammation. Belladonna and Ferrum phosphoricum 5c
and 9c had a significant inhibitory effect on the superoxide
production by PMN activated either by zymosan or by for-
mylated peptides (fMLP)35. There were substantial differ-
ences in individual sensitivities to these homeopathic
medicines. Apis mellifica (Apis mel) and Silicea had no ef-
fect. Bryonia and Ferrum phosphoricum were active on su-
peroxide production of patients’ blood with rheumatoid
arthritis36. The inhibitory effect of Belladonna, Ferrum
phosphoricum and Apis mel 5c to 30c has been reproduced
on the oxygen radical production of human PMN activated
by fMLP or PMA37. The stimulatory effect of Bryonia 4c
and 9c on oxidative metabolism of polymorphonuclear leu-
kocytes has also been reported38.
Working on human neutrophils in culture and on neutro-

phil’s oxidative metabolism, Bellative’s team1 observed an
inhibitory effect of Manganum Phosphoricum 6x-8x,
Magnesia Phosphorica 6x-8x, Acidum citricum 3x,
Acidum succinicum 3x and 4x, and high dilutions of Phos-
phorus and Magnesia Phosphorica39. The same team, us-
ing the superoxide dismutase inhibitable reduction of
ferricytochrome c, observed an increase of superoxide pro-
duction and an inhibition of adhesion with Podophyllum
4� and Podophyllum compositum40.
Recentstudiesinexperimentalallergy
Between 1980 and 90, a series of experiments were per-

formed on basophil activation1,41. Three methods were
used42:
Homeopathy
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� changes in basophil staining with alcian blue43 or tolui-
dine blue44, the basophil activation being accompanied
by a loss of the staining affinity for basic dyes (achroma-
sia),

� flow cytometric methods which determine changes in
basophil surface markers after activation,

�measurement of histamine release.

In the early eighties, a similar model was used to study
the modulation of basophil activation by high dilutions of
histamine,43 or by homeopathic medicines, Apis mel and
Lung Histamine41. The third model used after 1987 in Ben-
veniste’ laboratory, direct activation by high dilution of
ant-IgE, led to the most famous and controversial publica-
tion in homeopathy45.
Among these three models, the inhibition of basophil

activation by histamine, assessed in the 80s by the changes
in basophil staining measured by the human basophil
degranulation test (HBDT), and now by flow cytometry,
has been described as a sensitive and reproducible model
for the study of the biological activity of high dilutions.
We present here a brief summary of the repeatability of
these experiments, detailed in recent general reviews1,42,43.
Effect of histamine high dilutions

Sainte-Laudy and Belon used a classical pharmacolog-
ical model to study the biological effect of high dilutions:
the negative feedback induced by histamine on basophils
and mast cells activation via an H2 receptor. Using the
HBDT, they observed the biological effect of high dilutions
of histamine beyond the Avogadro limit on the achromasia
of human basophils activated by an allergen extract (house
dust mite), then by an anti-IgE antibody and fMLP. Hista-
mine dilutions of 6-7c and 16-18c inhibit the degranulation
of basophils induced by Dermatophagoides extracts46. Di-
lutions of histidine (the carboxylated precursor of hista-
mine) had no effect, confirming the specificity of the
high dilutions47. This effect of histamine was reversed by
cimetidine, an antagonist of histamine H2 receptors. The
enzyme histaminase inhibited the effect of ponderal doses
(6c and 7c) but not that of high dilutions (18c), indicating
that the latter was not due to the histamine molecule.
The activation of basophils by anti-IgE was significantly

inhibited by histamine dilutions ranging from 15c to 18c48

and by histamine 10�16, 10�18, 10�20, 10�22 and
10�36 M49. This effect was observed on basophils stimu-
lated by small doses of anti-IgE and was not correlated
with histamine release. In a multi-centre European trial
performed in four laboratories, histamine dilutions 15c to
19c had a small but statistically significant inhibitory effect
on basophil activation caused by the lowest concentration
of anti-IgE, in 3 of the 4 laboratories. When all the data
were combined together, there was a statistically signifi-
cant inhibitory effect of the histamine containing solu-
tions50.
In the mid-1990s the same team tried to replicate the

study using flow cytometry testing, which provides auto-
matic control and observer independence compared with
the manual basophil count necessary for HBDT. Two baso-
athy
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phil activation markers were used: CD63 and CD203c. The
authors also used a mouse basophil model, in which hista-
mine was measured spectrofluorimetrically. Using flow cy-
tometry, Sainte-Laudy and Belon found an inhibition of
CD63 expression after incubation with histamine doses
of between 10�2 and 10�4 M and also with ultra-low doses
of histamine 10�22 and 10�34 M51. In a further study, the
same team observed the inhibitory effect of histamine
10�30, 10�32, 10�34 M, which was reversed by cimetidine,
thus confirming the specific participation of the receptor to
the action of ultralow dilution52.
An independent team53 has observed a significant inhibi-

tion at 10�2, 10�4, 10�6, 10�14, 10�18, 10�20, 10�26 M his-
tamine. This inhibitory effect was modified by the heating
(70�C) of histamine dilutions but not by the freezing at
�70�C. Another group54, observed an inhibitory effect of
high dilutions of histamine prepared in “good brandy”,
(recommended by Hahnemann as a diluent in 1827) and
found that the diluents may influence the effect of high di-
lutions. In November 2002, the inhibitory effect of high di-
lutions of histamine was not found in a study organized by
the BBC tv series Horizon. Some homeopaths took part in
this study and others, including the author of this text,
refused55 for technical reasons: number of histamine dilu-
tions tested, origin and numbers of donors, numbers of
basophil used and of repetition of experiments56.
According to Sainte-Laudy43, the inhibitory effect of

histamine high dilutions, in the range of 15e17c, is a repro-
ducible phenomenon which disappears when histamine is
replaced by histidine or in the presence of cimetidine.
This phenomenon has been confirmed in a multicenter
trial57 using the HBDTmodel and by at least three indepen-
dent laboratories using flow cytometry, including the Ennis
group and the Italian group which confirmed, using a cyto-
metric protocol with CD203c as an activation marker, the
effect of histamine high dilution58 (Chirumbolo et al,
2009). The Wiegant’ team didn’t observe significant varia-
tions57. Using the mouse model, Sainte-Laudy and Belon
observed that histamine high dilutions 15 and 16 c inhibit
histamine release43.
However, using flow cytometry, a Swiss group did not

confirm the effects of high histamine dilutions on basophil
function59. In this study, basophils from the same human
donor were incubated with diluted histamine (up to
10�34 M) or water controls and activated with anti-IgE an-
tibodies in seven independent experiments. Histamine at
the dilutions 10�2 M and 10�22 M was associated with a
significant inhibition of basophil degranulation of 23.1
and 5.7%, respectively, if compared with control. However,
if all controls were pooled, only histamine 10�2 M had a
significant effect. A plate effect was discussed, but, accord-
ing to the authors, was eliminated by randomization.
The preparation of leukocytes by dextran sedimentation,

which modifies membrane properties of basophils, may
explain the weak magnitude of inhibition observed even
with high concentrations of histamine43. However, a recent
study of the same group, conducted in cooperation with
Sainte-Laudy failed to reproduce the inhibitory effect60.
Guggisberg gives a summary of previously published
tra high dilution research, Homeopathy (2015), http://dx.doi.org/10.1016/
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data using flow cytometric methods to determine the inhib-
itory effects of histamine, demonstrating that the histamine
dilutions causing significant inhibition vary between the re-
ported studies. This may be due to the susceptibility of ba-
sophils from different donors to histamine.
In conclusion, this experimental model, using the highly

sensitive basophil activation phenomenon and the well-
known negative feedback effect of histamine, has given
positive results and can be considered as credible43. How-
ever, Ennis in “a sceptical view”42 notes that, while there
appears to be some evidence for an effect with the high di-
lutions in several different laboratories using the flow cyto-
metric methodologies, the procedures of the laboratories
have been poorly standardized. If a multi-centre trial is
required, she suggests that before starting the trial, various
points should be clarified, including the use of one cell
donor or many, the use of multiple donors for experiments
or repeat using just one donor, the number of anti-IgE dilu-
tions, the determination of the best agonist, the method to
detect activation and also the use of systematic negative
control experiments to assess the stability of the experi-
mental system. This set of approaches may help to solve
what seems to be a “never-ending story”42.
Activation of degranulation of human basophils by
anti-IgE high dilution

By their conception and implementation1 these studies
on the inhibition of basophil activation by homeopathic
medicines and histamine differ from studies on direct in-
duction by high potencies of anti-IgE antiserum, pub-
lished in Nature45. This multicenter study, led by J.
Benveniste and involving four other laboratories, reported
human basophils metachromasia not only at usual anti-
Table 3 Repeated fundamental research studies for basophils model into
Endler et al.4 (Endler et al. 2010), we report the results obtained with very hig
to the model (pharmacological regulation by histamine or homeopathic med
mentioned. ND: not done

Model Method Worksgroup 1: Initial study

Basophil
& Histamine

Staining studies Primary Sainte-Laudy, 1991

Multicenter
independent

Flow cytometry Primary Sainte-Laudy
& Belon, 1996

Multicenter

Independent

Basophil & anti-IgE
high dilutions

Staining studies Primary Davenas, 1998
Multicenter
Independent

Flow cytometry ND
Basophil & Apis
mellifica
and Lung
Histamine

Staining studies Primary Poitevin, 1986

Multicenter
Independent

Flow cytometry ND
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IgE antibody concentrations, but also at extremely high
dilutions (10�60 or 10�120). A pseudosinusoidal curve
was observed when the human basophils were stimulated
by increasing dilutions of anti-IgE up to dilutions of
1 � 10�120. The results obtained were judged controver-
sial by Nature, after they had accepted the publication61.
These results were reproduced by an experienced investi-
gator in the same laboratory62, but two others indepen-
dent teams were unable to reproduce these findings63,64.
Objectively, there were problems of reproducibility for
these studies on the direct activation of human
basophils by high dilution of anti-IgE, even when the ex-
periments were done in Benveniste’ laboratory, and even
when Davenas was the investigator41.
However some positive results have been observed, in

very well controlled experiments. So, are the results of
these experiments, which are difficult to reproduce, false?
Only the use of new methods, including flow cytometry or
non-subjective measurement of basophil achromasia can
answer this question. The determining factors for the repro-
ducibility of these results are the individual sensitivity of
the different blood tested, the experimenter-dependence
of the studies and the environmental factors capable of
influencing the results41.
Inhibition of the degranulation of human basophils by
Apis mellifica and lung histamine

Contrary to the above studies on histamine dilutions, the
repeatability of the experiment relative to the inhibitory ef-
fect of homeopathic medicines, mainly Apis mel, has been
less studied. These experiments were conducted from 1983
to 1991 in the Benveniste laboratory where HBDT was
used for the biological detection of clinical allergy44. We
homeopathically prepared dilutions 10�23. In this table inspired from
h dilutions on basophil activation, according to the method used and
icines, direct activation by anti-IgE). Only the main experiments are

2: Repetition
Comparable effect

3: Repetition
Different effect

4: Repetition 0 effect

Cherruault, 1989
Sainte-Laudy
& Belon, 1991, 1993
Belon, 1999

Sainte-Laudy
& Belon, 1997
Belon, 2004

Wiegant (Belon, 2004)
Guggisberg, 2009

Brown & Ennis, 2001
Chirumbolo, 2009

Lorenz, 2003 W€achli, 2012

Benveniste, 1991

Ovelgonne, 1992
Hirst, 1993

Poitevin, 1998
Benveniste, 1991

Homeopathy
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observed the inhibitory effect of Apis mel 9c and 15c on
degranulation induced by allergens different the bee hyme-
nopter venom,65,66. Apis mel was chosen for its clinical
indication and for the regulatory effect of phospholipase
A2. The French Academy of Medicine requested the
independent replication of these experiments. Some
negative results were obtained by a team using granules
diluted on basophils67. However, two other teams (Paris,
Marseille) reproduced the results, but didn’t publish
them, after the Nature’ controversy in 198856. In the
same year a new study was published on basophils acti-
vated by high and low doses of anti-IgE: basophil degran-
ulation induced by low doses of anti-IgE antibody was
strongly inhibited by high dilutions of Lung his and Apis
melwith an inhibition of nearly 100%with Lung histamine
18c and Apis mel 10c68. In a control study organized with
an independent team of statisticians from INSERM, this
significant inhibition of the achromasia by Apis mel was
confirmed with four potencies, (15c, 16c, 17c and 20c)
for the six potencies (15c to 20c) tested62. These results
were observed by two investigators. It has not been
possible since 1996 to develop a replication of this trial us-
ing flow cytometry41 (Table 3).
Recently, observing that diluted preparations obtained

from Apis mel are reported in the homeopathic literature
to have anti-inflammatory activity, the effect of Apis mel
mother tincture (TM) and its 3c, 5c, 7c dynamized dilutions
was explored on global gene expression profiles of human
cells by means of microarrays using cluster analysis69.
Groups of genes up- or down-regulated with similar
expression profiles among treatments were observed; other
genes showed opposite regulation profiles at low and high
dilutions of Apis mel. In particular, genes involved in cyto-
kine expression, inflammatory processes, anti-oxidative re-
sponses and proteasome degradation were differentially,
and sometimes divergently expressed by the TM or by
Apis mel 3c, 5c and 7c dilutions.
Such a mechanism may explain the variation of effect of

high an low dilutions of Apis mel on inhibition of basophil
activation. Although Apis mel, a mixture prepared with
entire honey bees crushed in a grinder and diluted in
ethanol, seems to be an empirical medicine, its scientific
exploration is still up-to-date.
Conclusion
In twenty years, there has been a considerable increase

in the number of publications in homeopathic basic
research: at the beginning of 2015, in the Homeopathic
Basic Research Experiment data base70 there were 2058
publications, and 276 in the field of immunology. There
are now various axes of research in immunology, which
is very positive for the development of homeopathic basic
research in this field. We agree with the idea that “there is
no a single “Nobel-prize”-experiment that could “prove”
homeopathy”, and that the picture of homeopathy is
“like a puzzle or like a mosaic. where all the little pieces
are important for the realization of the whole image”2.
Some solid pieces can contribute to the creation of a beauti-
athy
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ful mosaic. The multiple experiments carried out with high
dilutions of biological mediators like histamine and Thy-
mulin, homeopathic remedies such as Rhus tox, or a ho-
meopathic complex like Canova, reveal much
information. However, considering the evolution of home-
opathy basic research experiments in France, according to
the authors71, “the dramatic decrease. in the mid nineties
of the last century might be related to the spectacular pub-
lication of Benveniste’s experiment of basophil degranula-
tion in the high-ranked journal Nature in 1988 and its
contentious aftermath”.
Perhaps part of the mosaic needs to be restored. From a

scientific and epistemological point of view, it would be
interesting to determine whether the biological results
leading to the “memory of water” are wrong or not. Inde-
pendent reproduction of the experiments conducted with
anti-IgE and Apis mel, as published from 1986 to 1991,
could help to improve the scientific image of homeopathy,
in complement of the new axes of research in immunoaller-
gology developed since 20 years.
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Evençio L. Effect of Mercurius solubilis on the bacteriological
response in the alveolitis process in rats. Homeopathy 2009;

98: 160e164.
34 Bonamin LV, Nina AL, Caviglia F, Martinho K. Very low dilutions

of dexamethasone inhibit their own pharmacological effect in vivo.
Br Homeopath J 2001; 90: 198e203.

35 Poitevin B. Experimental study of homeopathy in allergology: 2)
Biological studies. Br Homeopath J 1998; 87: 154e164.

36 Poitevin B. Etude de l’effet des dilutions infinit�esimales sur des cel-
lules impliqu�ees dans l’inflammation et l’allergie. L’hom�eopathie
française 1986; 74: 42e45.

37 Cazin JC. Effets anti-inflammatoires de dilutions hom�eopathiques
d’Apis mellifica, Belladonna, et Ferrum phosphoricum in vitro.

Acte des Entretiens hom�eopathiques de Paris 2001;34e35.
38 Fletcher MP, Halpern GM. Effects of dilutions of Bryonia (4-9CH)

and lung-histamine (4-9CH) on human neutrophil (PMN) activation
responses as assessed by flow cytometry. In: Proceedings of the 2nd

GIRI Meeting; 1988. Monte Carlo17, A20.
39 Chirumbolo S, Signorini A, Bianchi I, Lippi G, Bellavite P. Effects

of homeopathic preparations of organic acids and minerals on the
oxidative metabolism of human neutrophils. Br Homeopath J

1993; 82: 237e244.
40 Chirumbolo S, Conforti A, Lussignoli L, Metelmann H, Bellavite P.

Effects of Podophyllum peltatum in various preparations and dilu-
tions on human neutrophil functions in vitro. Br Homeopath J

1997; 86: 16e26.
41 Poitevin B. The continuing mystery of the memory of water.Home-

opathy 2008; 97: 39e41.
42 Ennis M. Basophil models of homeopathy: a sceptical view. Home-

opathy 2010; 99: 51e56.
43 SainteeLaudy J, Belon P. Inhibition of basophil activation by hista-

mine: a sensitive and reproducible model for the study of the biolog-
ical activity of high dilutions. Homeopathy 2009; 98: 186e197.

44 Benveniste J. The human basophil degranulation test as an in vitro
method for the diagnosis of allergies. Clin Allergy 1981; 11(1):

1e11.
45 Davenas E, Beauvais J, Amara J, et al. Human basophil degranula-

tion triggered by very dilute antiserum against IgE. Nature 1988;
333: 816e818.

46 Sainte-Laudy J, Sambucy JL, Belon P. Biological activity of ultra
low doses I/effect of ultra low doses of histamine on human basophil

degranulation triggered by D. Pteronyssinus extract. In:
Doutremepuich C (ed). Ultra Low Doses. London and Washington:

Taylor & Francis, 1991, pp 127e138.
47 Cherruault Y, Guillez A, Sainte-Laudy J, Belon P. Etude math�ema-

tique et statistique des effets de dilutions successives de chlorhy-

drate d’histamine sur la r�eactivit�edes basophiles humains. Bio-
Sciences 1989; 7: 63e72.

48 Sainte-Laudy J, Belon P. Biological activity of ultra low doses II/ef-
fect of ultra low doses of histamine on human basophil degranulation

triggered by anti-IgE. In: Doutremepuich C (ed). Ultra Low Doses.
London and Washington: Taylor & Francis, 1991, pp 139e143.

49 Sainte-Laudy J, Belon P. Inhibition of human basophil activation by
high dilutions of histamine. Agent Actions Inflamm Res 1993; 38:

C245eC247.
Homeopathy

tra high dilution research, Homeopathy (2015), http://dx.doi.org/10.1016/

http://refhub.elsevier.com/S1475-4916(15)00049-1/sref9
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref9
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref9
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref10
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref10
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref10
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref10
http://dx.doi.org/10.1155/2013/686018
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref12
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref12
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref12
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref12
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref12
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref12
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref13
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref13
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref13
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref13
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref13
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref14
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref14
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref14
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref14
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref15
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref15
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref15
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref16
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref16
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref16
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref16
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref17
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref17
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref17
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref17
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref17
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref18
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref18
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref18
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref18
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref18
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref19
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref19
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref19
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref19
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref20
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref20
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref20
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref20
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref21
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref21
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref21
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref21
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref22
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref22
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref22
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref22
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref23
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref23
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref23
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref23
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref24
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref24
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref24
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref24
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref25
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref25
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref25
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref25
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref26
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref26
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref26
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref26
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref27
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref27
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref27
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref27
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref28
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref28
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref28
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref28
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref28
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref29
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref29
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref29
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref29
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref29
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref30
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref30
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref30
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref30
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref30
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref31
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref31
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref31
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref31
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref31
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref32
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref32
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref32
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref32
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref33
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref33
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref33
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref33
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref33
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref33
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref33
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref33
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref34
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref34
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref34
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref34
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref35
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref35
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref35
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref36
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref36
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref36
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref36
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref36
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref36
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref36
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref36
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref37
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref37
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref37
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref37
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref37
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref37
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref38
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref38
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref38
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref38
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref39
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref39
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref39
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref39
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref39
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref40
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref40
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref40
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref40
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref40
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref41
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref41
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref41
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref42
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref42
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref42
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref43
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref43
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref43
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref43
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref43
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref44
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref44
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref44
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref44
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref45
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref45
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref45
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref45
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref46
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref46
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref46
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref46
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref46
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref46
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref47
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref47
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref47
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref47
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref47
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref47
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref47
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref47
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref48
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref48
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref48
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref48
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref48
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref49
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref49
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref49
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref49


Immuno-allergology research
B Poitevin

8

Homeop
50 Belon P, Cumps J, Ennis M, et al. Inhibition of human basophil
degranulation by successive histamine dilutions: results of a Euro-

pean multi-centre trial. Inflamm Res 1999; 48(suppl. 1): 17e18.
51 Sainte-Laudy J, Belon P. Analysis of immunosuppressive activity of

serial dilutions of histamine on human basophil activation by flow
cytometry. Inflamm Res 1996; 45(suppl. 1): S33eS34.

52 Sainte-Laudy J, Belon P. Application of flow cytometry to the anal-
ysis of the immunosuppressive effect of histamine dilutions on hu-

man basophil activation: effect of cimetidine. Inflamm Res 1997;
46(suppl. 1): 27e28.

53 Brown V, Ennis M. Flow-cytometric analysis of basophil activation:
inhibition by histamine at conventional and homeopathic concentra-

tions. Inflamm Res 2001; 50(suppl. 2): S47eS48.
54 Lorenz I, Schneider EM, Stolz P, Brack A, Strube J. Influence of the

diluent on the effect of highly diluted histamine on basophil activa-
tion. Homeopathy 2003; 92: 11e18.

55 Anonymoushttp://fr.wikipedia.org/wiki/M%C3%A9moire_de_l’eau.
consulted 1/06/2015.

56 Poitevin B. M�emoire de l’eau ou pr�esence de la mati�ere? La Revue
d’hom�eopathie 2011; 2: 4e11.

57 Belon P, Cumps J, Ennis M, Mannaioni P, Roberfroid M, Sainte-
Laudy J. Histamine dilutions modulate basophile activation. In-

flamm Res 2004; 53: 181e188.
58 Chirumbolo S, Brizzi M, Ortolani R, Vella A, Bellavite P. Inhibition

of CD203c membrane upregulation in human basophils by high di-

lutions of histamine: a controlled replication study. Inflamm Res
2009; 58: 755e764.

59 Guggisberg AG, Baumgartner S, Tschopp CM, Heusser P. Replica-
tion study concerning the effects of homeopathic dilutions of hista-

mine on human basophil degranulation in vitro. Complement Ther
Med 2005; 13: 91e100.

60 W€achli C, Baumgartner S. Flow cytometric analysis of the inhi-
bition of human basophil activation by histamine high dilutions

e a replication study. Int J High Dilution Res 2012; 11(40):
172e173.
athy

Please cite this article in press as: Poitevin B, Survey of immuno-allergological ul

j.homp.2015.06.007
61 Maddox J, Randi J, Steward WW. High dilution experiments. A
delusion. Nature 1988; 334: 287e290.

62 Benveniste J, Davenas E, Ducot E, Cornillet B, Poitevin B,
Spira A. L’agitation de solutions hautement dilu�ees n’induit pas

d’activit�e biologique sp�ecifique. C R Acad Sci Paris 1991;
312(II): 461e466.

63 Ovelgonne JH, Bol AWJM, Hop WCJ, Van Wijck R. Mechanical
agitation of very dilute antiserum has no effect on basophil staining

properties. Experientia 1992; 48: 504e508.
64 Hirst SJ, Hayes NA, Burridge J, Pearce FL, Foreman JC. Human

basophil degranulation is not triggered by very dilute antiserum
against human IgE. Nature 1993; 366: 525e527.

65 Poitevin B, Aubin M, Benveniste J. Effet d’Apis mellifica sur la
d�egranulation des basophiles humains. Lille: Deuxi�eme Forum

des jeunes chercheurs, Septembre 1984. Poster n� 1081.
66 Poitevin B, Aubin M, Benveniste J. Approche analytique quantita-

tive de l’effet d’Apis mellifica sur la d�egranulation des basophiles
humains in vitro. Innovation et Technologie en Biologie et M�edecine
1986; 7: 64e68.

67 Murietta M, Leynadier Fr, Dry J. D�egranulation des basophiles et

substances “dites hom�eopathiques”. Bull Ac Nat Med 1985; 5:
611e622.

68 Poitevin B, Davenas E, Benveniste J. In vitro immunological

degranulation of human basophils is modulated by Lung hista-
mine and Apis mellifica. Brit J Clin Pharmacol 1988; 25:

439e444.
69 Bigagli E, Luceri C, Bernardini S, Dei A, Filipini A, Dolara P.

Exploring the effects of homeopathic Apis mellifica preparations
on human gene expression profiles. Homeopathy 2014; 103:

127e132.
70 HomBRex data base, http://www.carstens-stiftung.de/hombrex/

index.php; 2015. consult�e le 25/01/2015.
71 Clausen J, VanWyjk R, Albrecht H. Geographical and temporal dis-

tribution of basic research experiments in homeopathy. Homeopa-
thy 2014; 103: 193e197.
tra high dilution research, Homeopathy (2015), http://dx.doi.org/10.1016/

http://refhub.elsevier.com/S1475-4916(15)00049-1/sref50
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref50
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref50
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref50
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref51
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref51
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref51
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref51
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref52
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref52
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref52
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref52
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref52
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref53
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref53
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref53
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref53
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref54
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref54
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref54
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref54
http://fr.wikipedia.org/wiki/M%C3%A9moire_de_l'eau
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref56
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref56
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref56
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref56
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref56
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref56
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref56
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref57
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref57
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref57
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref57
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref58
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref58
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref58
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref58
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref58
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref59
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref59
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref59
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref59
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref59
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref60
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref60
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref60
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref60
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref60
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref60
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref61
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref61
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref61
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref62
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref62
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref62
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref62
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref62
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref62
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref62
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref62
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref63
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref63
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref63
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref63
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref64
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref64
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref64
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref64
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref65
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref65
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref65
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref65
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref65
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref65
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref66
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref66
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref66
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref66
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref66
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref66
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref66
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref67
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref67
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref67
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref67
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref67
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref67
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref68
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref68
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref68
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref68
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref68
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref69
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref69
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref69
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref69
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref69
http://www.carstens-stiftung.de/hombrex/index.php
http://www.carstens-stiftung.de/hombrex/index.php
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref71
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref71
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref71
http://refhub.elsevier.com/S1475-4916(15)00049-1/sref71

	Survey of immuno-allergological ultra high dilution research
	Introduction
	Recent studies in immunology and inflammation
	Immunomodulating effect of high dilutions
	Effects of an homeopathic complex medicine: Canova
	Anti-inflammatory effects of Rhus toxicodendron
	Effect of other homeopathic medicines on inflammatory process
	Effect of homeopathic medicines on neutrophil activation

	Recent studies in experimental allergy
	Effect of histamine high dilutions
	Activation of degranulation of human basophils by anti-IgE high dilution
	Inhibition of the degranulation of human basophils by Apis mellifica and lung histamine

	Conclusion
	Conflicts of interest
	Acknowledgments
	References


