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Abstract: Several examples are discussed in this review, where substances without proven effects
were proposed for practical use within the scope of evidence-based medicines. The following is dis-
cussed here: generalizations of the hormesis concept and its use in support of homeopathy; phytoestro-
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the treatment of chronic venous insufficiency and varicose veins; acetylcysteine as a mucolytic agent
and its questionable efficiency especially by an oral intake; stem cells and cell therapies. In conclusion,
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placebo therapies can be beneficial and ethically justifiable but it is not a sufficient reason to publish
biased information. Importantly, placebo must be devoid of adverse effects, otherwise, it is named
pseudo-placebo. Therapeutic methods with unproven effects should be tested in high-quality research
shielded from the funding bias. Some issues discussed in this review are not entirely clear, and the

arguments provided here can initiate a constructive discussion.

1. INTRODUCTION

This paper is a continuation of the previously published
article [1]. Analogously to the preceding review, the Pub-
Med, Cochrane and other databases were searched for rele-
vant articles reporting trials as well as reviews and meta-
analyses. More articles came to the attention through other
means e.g. reference lists. It is evident for a reviewer of sci-
entific literature that the quality of argumentation in some
areas of medical and biological research deteriorated since
last decades. Another tendency is that substances without
proven effects and questionable treatments have been adver-
tized, corresponding products being marketed in the guise of
evidence-based medications. Scientific publications are re-
quired to register drugs and treatments to obtain permissions
for the practical use; accordingly, such publications ap-
peared, sometimes being evidently biased. Patients can be
influenced not only by the advertizing but also by unobjec-
tive professional publications. In Russia, the marketing of
placebos under the guise of evidence-based medications is
quite usual [1]. Several examples are discussed in this re-
view, where drugs and dietary supplements with unproven
effects and unclear action mechanisms are directly or indi-
rectly presented as evidence-based medications. It was not
the aim of this article to provide a comprehensive review of
substances under discussion; there are many reviews that are
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cited here. The conclusions of this paper are partly based on
theoretic considerations. As mentioned above, the problem is
a difficulty of distinguishing between reliable and unreliable
reports due to declared or non-declared conflicts of interest.
In such circumstances, theoretic considerations gain impor-
tance.

Not only questionable data have been published but also
theoretic concepts used beyond their areas of applicability.
An example is hormesis - a concept of biphasic dose-
response to various pharmacological and toxicological stim-
uli; typically, low-dose exposures induce a beneficial re-
sponse while higher doses cause toxicity [2]. Theoretically,
hormesis as a general principle is conceivable only for fac-
tors that are present in the natural environment, having in-
duced an evolutionary adaptation, so that a deviation in ei-
ther direction from an optimum would be unfavorable [2-4].
There are no reasons to expect hormetic (biphasic) dose-
responses a priori for factors that are not present in the natu-
ral environment. All clinically significant effects, hormetic
or not, must be tested according to the principles of evi-
dence-based medicine. Some pharmacological agents can
exert cumulative effects or act synergistically with other
noxious factors e.g. on cells with a limited or absent capabil-
ity of mitosis such as cardiomyocytes or neurons. It can be of
particular importance in conditions when such cells are pre-
damaged e.g. by ischemia so that even a small additional
impact would act according to a no-threshold pattern without
hormesis. Under such circumstances, which are not uncom-
mon especially in gerontology, the concept of hormesis can
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be unsafe if used in the clinical decision-making [5]. For
example, it would hardly be indicated to consume small
amounts of ethanol, a known hormetic agent, by a patient
with hepatic failure. At the same time, certain publications
present hormesis as a general biological principle [6-8]. Such
papers can be cited in support of homeopathy, placebo and
pseudo-placebo, in gerontology and other fields of medicine.
A placebo must be devoid of unfavorable effects; otherwise,
it is called pseudo-placebo [9].

Homeopathy claims a curative action for small drug
doses, of which high doses would cause symptoms similar to
those the patient has. Suggestions that homeopathy is based
on hormesis create an illusion that it employs a scientific
principle. Homeopathy has never been grounded on scien-
tific evidence [10]. Nevertheless, homeopathic medications
have been proposed, patented and used in diverse diseases
e.g. tuberculosis, acute pneumonia, viral infections or myo-
pia  (RU2203674C1, RU2063224C1, RU2119338Cl,
RU2192888C1) [11-14]. In particular, it is precarious when
homeopathic medications are delivered by invasive methods
e.g. intraarticular injections (RU2015147929A) [15]. Em-
pirical knowledge accumulated by homeopathy and folk
medicine should be tested by scientific methods.

2. FOCUSED REVIEW
2.1. Phytoestrogens and Soy Products

Phytoestrogens (PhE) are plant-derived substances with
structural similarity with estradiol [16, 17]. The most exten-
sively studied PhE are isoflavones and coumestans. Isofla-
vones are most abundant in soy. Some other plants also con-
tain PhE, in particular, red clover. The consumption of PhE
and soy foods has been associated with health benefits; how-
ever, adverse effects on the reproductive and endocrine sys-
tem seem to be undervalued [16]. Some epidemiological
studies suggest that dietary intake of PhE contributes to a
decreased incidence of postmenopausal cardiovascular and
thromboembolic events [18]. In the same review, it was
acknowledged that trials on PhE had been limited in many
aspects including the number of participants enrolled, clini-
cal endpoints investigated, and lack of long-term follow-up
[18]. Furthermore, PhE were reported to be significantly
more effective than placebo in reducing the frequency and
severity of hot flashes [19]. However, the evidence from
observational studies and randomized trials was generally
lacking [20, 21]. According to several reviews, there are no
reliable arguments in favor of PhE effectiveness against
menopausal symptoms so that current evidence does not
generally support their use [22-24]. The efficacy of PhE
against vasomotor symptoms has failed the test of random-
ized clinical trials, whereas the efficacy of PhE on meno-
pausal vasomotor symptoms was found to be similar to that
of placebo [25, 26]. Definite conclusions on possible bene-
ficial effects of PhE could not be made [17]. According to a
Cochrane review, there is no conclusive evidence that PhE
reduce the frequency or severity of hot flushes and night
sweats in peri- and postmenopausal women, while many of
the trials were small, of short duration and poor quality.
Bedsides, publication bias favored papers with positive
results [27].
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The analysis of earlier findings from enrichment, the diet
with soy protein has failed to confirm beneficial cardiovas-
cular effects by way of lipid-lowering, vasodilatation or
lipoprotein oxidation [28]. In particular, there is little evi-
dence in favor of the prevention of menopausal osteoporosis
[17, 29-32]. Admittedly, the matter is controversial and posi-
tive effects of PhE have been reported [33, 34]. For example,
the following statement from a favorable report appears
questionable: “Comparative assessment showed no signifi-
cant differences between the effectiveness of the hormone
therapy and the PhE used in the study, in terms of effects on
bone mineral density and bone resorption” [34], because the
hormonal activity of PhE is known to be much lower than
that of estradiol and NETA (norethisterone acetate) used in
this study [34]. According to the European Food Safety
Authority (EFSA), existing evidence does not suffice to es-
tablish a relationship between the maintenance of bone min-
eral density and the consumption of soy isoflavones [17].
The use of PhE is not advocated also because of conflicting
data about safety [35]. There have been reports on adverse
effects and interactions with other medications [36]. Moreo-
ver, soy is one of the most allergenic foods, so that some
people must avoid it [17, 37]. The conventional menopausal
hormone therapy remains the only treatment that is consis-
tently more effective than placebo in controlled trials [38].
The majority of high-quality studies demonstrated no clear
benefit and some potential for harm, thus further research is
necessary to formulate recommendations [38].

The theoretical basis for the use of PhE in the menopause
appears doubtful. Biological effects of estrogens are medi-
ated by receptors. It is unclear, why accidental plant-derived
analogs must be used instead of natural or synthetic hor-
mones that are complementary to the receptors. Some com-
mercial PhE preparations contain a mixture of ingredients of
obscure origin having unpredictable effects [39]. The vision
of PhE as a natural and safe alternative to estrogens [25] is
unfounded: these substances are in fact less natural for hu-
mans than hormones. Moreover, the use of soy as animal
fodder can result in the accumulation of PhE and their active
metabolites such as equol in meat and other animal products.
Equol has a relatively high estrogenic potential, it is pro-
duced by intestinal bacteria in farm animals and fowl [40,
41].

Adverse effects associated with the intake of soy have
been reviewed [16, 42-44]. Derangements of the reproduc-
tive health and feminizing effects in men are regarded to be
rare and mild [42] but may be statistically detectable in large
populations. It was reported on dysmenorrhea in women,
mild change of gender roles in girls and gynecomastia in a
man consuming soy products [16, 45, 46]. A cross-sectional
study of 11,688 women showed that abundant intake of
isoflavones was associated with an increased risk of lifetime
nulliparity and nulligravidity [47]. Hormonal effects of PhE
may lead to fertility problems possibly due to an impact on
the menstrual cycle, oocyte quality and endometrial receptiv-
ity [43]. An association between soy exposure and early
menarche was reported [48]. Experimental data demonstrate
that soy isoflavones, also at doses and concentrations ob-
servable in humans including infants, can influence neuroen-
docrine pathways in animals of both sexes. Relevant doses of
PhE have an impact on the differentiation of ovaries and
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fertility in animals [16, 49, 50]. Alterations of male sexual
development and deficits of sexual behavior were noticed in
rats and rabbits [51, 52]. Moreover, some PhE e.g. genistein
can exert androgenic effects [53], which is not surprising as
PhE are plant substances with accidental similarity to human
hormones, so that their effects are a priori unpredictable. It
was suggested that PhE are estrogen receptor modulators
thus being different from estrogens [54]. It is questionable,
however, whether such modulations, also called endocrine-
disrupting [16, 55], are favorable for soy consumers, espe-
cially at a young age. Perinatal period, infancy, childhood
and puberty are critical periods during which maturing sys-
tems are particularly sensitive to hormonal disruptions [55].
As global consumption increases, greater awareness and
consideration of the endocrine-disrupting properties of soya
by nutrition specialists and other health practitioners are
needed. Parents should be aware of possible estrogenic ef-
fects if they choose to feed their infants with soy-based for-
mulas [16]. Finally, soy-based emulsions are known as
causative factors of cholestasis related to pediatric parenteral
nutrition [56].

Another contradiction was encountered in the literature:
it was stated that “findings from a recently published
metaanalysis and subsequently published studies show that
neither isoflavone supplements nor isoflavone-rich soy influ-
ences total or free testosterone levels. Similarly, there is es-
sentially no evidence from the nine identified clinical studies
that isoflavone exposure affects circulating estrogen levels in
men” [57]. In a case report on gynecomastia associated with
soy consumption by a man it was noted: “After he discontin-
ued drinking soy milk ... his estradiol concentration slowly
returned to normal” [46]. Statements of this kind are poten-
tially misleading because PhE, being estrogen analogs, exert
hormonal effects on their own, not necessarily influencing
concentrations of endogenous hormones.

This paper was not intended to be a review on PhE: there
have been comprehensive reviews that are cited here. The
main purpose was to convey the following ideas: (1) PhE are
used for compensation of estrogen deficiency in menopause;
however, their estrogenic potential does not prevent from the
use of soy in infant formulas and other foodstuffs. As men-
tioned above, the feminizing effect of soy products may be
subtle, detectable only statistically in large populations. This
matter should be clarified by independent research. (2) There
is a tendency of placebo marketing in the guise of evidence-
based medications. The published criticism is sometimes
disregarded. For example, the supposed anti-atherogenic
action of certain PhE was corroborated by experiments with
cell cultures. In these experiments, the ability of serum to
induce accumulation of cholesterol in cultured cells was in-
terpreted as an indicator of atherogenicity [1, 58, 59]. The
reliability of these experiments has been questioned; how-
ever, the publication series has been continued without refer-
ences to the published criticism [60, 61]. In the Russian-
language literature, PhE are promoted by misquoting of for-
eign literature; examples are shown in a study [60]. Scien-
tifically questionable methods and theories are sometimes
used for the official registration and patenting of drugs, die-
tary supplements and treatment methods eg. (RU
2471485C1) [59, 62]. As a result, substances with unproven
effects are recommended to patients, who may be misin-
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formed not only by the advertising but also by some publica-
tions supposed to be scientific.

2.2. Glycosaminoglycans for the Treatment of Os-
teoarthritis

Chondroitin (Ch) is a glycosaminoglycan and Glucosa-
mine (Ga) is an aminosaccharide acting as a substrate for the
biosynthesis of glycosaminoglycans. Ch undergoes hydroly-
sis in the intestine; administered orally, it may act as a source
of precursors for glycosaminoglycans. Hyaluronic Acid
(HA) is a glycosaminoglycan used for intra-articular injec-
tions. These substances are named chondroprotectives and
are used for the treatment of osteoarthritis. The oral prepara-
tions have been apprehended as Symptomatic Slow-Acting
Drugs in Osteoarthritis (SYSADOA) [63]. This term seems
to be suboptimal: oral glycosaminoglycans and their precur-
sors are not symptomatic in the narrower sense because they
are aimed primarily not to alleviate symptoms but to com-
pensate for a supposed deficiency of cartilage precursors.
The evidence is controversial, effectiveness being largely
due to the placebo effect [64]. Many studies have been spon-
sored by the industry. There is skepticism in the scientific
community [65]. A meta-analysis concluded that “Ch, Ga,
and their combination do not have a clinically relevant effect
on perceived joint pain or on joint space narrowing” [66].
According to a Cochrane review, trials of the mostly low-
quality report that Ch alone or in combination with Ga was
better than placebo for the pain relief in participants with
osteoarthritis in short-term studies [67]. The most recent
meta-analysis suggested that HA monoinjections produce
results similar to multi-injections in terms of pain relief in
the treatment of knee osteoarthritis, although bias and pla-
cebo-effect were not completely excluded [68]. It is known
that pain measurements in clinical trials are difficult, possi-
bly contributing to the exaggeration of treatment effects.
Pain, stiffness and other studied endpoints are largely subjec-
tive, which means that a great part of the treatment successes
can be attributed to the placebo effect [69-72]. There are
many studies and reviews reporting the efficiency of chon-
droprotective drugs compared to placebo, but reliability is
often questionable due to declared or non-declared conflicts
of interest. Quality of research and possible influence by the
industry must be taken into account defining inclusion crite-
ria for studies in meta-analyses and reviews.

The theoretical basis of the supposed chondroprotection
is unclear. Glycosaminoglycans and their precursors are not
irreplaceable; they are produced by the body also in vege-
tarians, who consume no immediate precursors. It appears
doubtful that oral supplementation of Ch and Ga can shift the
balance between cartilage synthesis and degradation in the
whole body so that it would be significant for joints. Fur-
thermore, the sources such as shellfish chitin and fungi for
Ga, cartilage from mammals, birds or fish for Ch as well as
contaminants may impart undesirable properties to the prepa-
rations [73, 74].

In regard to the intra-articular injections of HA, a meta-
analysis concluded that “currently available evidence sug-
gests that intra-articular HA is not clinically effective and
may be associated with increased risk of adverse events”
[75]. Another meta-analysis and systematic review con-
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cluded that in patients with knee osteoarthritis, intra-articular
HA is associated with a small, clinically irrelevant benefit
and an increased risk of adverse events [69, 76]. The evi-
dence remains inconsistent and controversial [77]. According
to a Cochrane review on HA for ankle osteoarthritis, it is
unclear if there is a benefit or harm from HA compared to
placebo. Inconclusive results were also obtained comparing
HA to other treatments [78].

The action mechanisms of intra-articular HA are hardly
understandable including viscosupplementation or lubrica-
tion of joint surfaces [79]. Viscosity changes after HA injec-
tions can be measured e.g. adding HA to cadaverous syno-
vial fluid or approximately calculated, knowing the viscosity
of the synovial fluid, of injected solution, and corresponding
volumes. Both pre- and post-treatment viscosity was found
to be within the range of normal values [80]. In any case, the
lubrication effect cannot last long. No explanation has been
found for the discrepancy between the short intra-articular
half-life of injected lubricant and the reported duration of the
carry-over effect. The rheological effect of exogenous HA in
the articular cavity probably lasts <1 day [81]. The intra-
articular half-life of Hyalgan (sodium hyaluronate) is about
17 hours; the low molecular weight component of Synvisc
(Hylan G-F 20 constituting about 90% of the preparation)
has a half-life of 1.5 days; the minor component with a
higher molecular weight -8.8 days [80]. By contrast, the
carry-over effect after the treatment cessation lasted from 3
months with oral chondroprotective to 6-9 months with intra-
articular injections [82]. The half-life of an HA preparation
with artificial cross-linking was reportedly up to 4 weeks
[83]; but again, there are no reasons to expect a much longer
carry-over effect. A short-term functional improvement due
to the viscosupplementation may reinforce the placebo effect
by the mechanism of conditioning. It is known that some
invasive procedures have a pronounced placebo effect. As
mentioned above, a placebo must be devoid of adverse ef-
fects; otherwise, it is called pseudo-placebo [9]. In particular,
the intra-articular therapy of hip osteoarthritis is associated
with adverse events due to the proximity of important ana-
tomical structures (RU2396961C1) [84, 85].

HA is a polymer; according to the law of mass action, its
local enrichment would displace the chemical equilibrium
toward low-molecular precursors i.e. reduction of viscosity.
Therefore, suppositions about enhanced biosynthesis of en-
dogenous HA after injections of the same substance [63, 86]
seem to be groundless. As for molecular mechanisms studied
in vitro, their clinical relevance is questionable, among oth-
ers, because of higher concentrations of tested substances in
vitro than in vivo. Of note, Ch, Ga and HA have primarily
been chosen for supplementation, so that a probability of
their specific anti-inflammatory action, inhibition of chon-
drodegenerative enzymes or pain mediators [86-88] is a pri-
ori the same as for substances taken at random.

In Russia, Ch, Ga and HA are named as chondroprotec-
tors. These drugs are prescribed to osteoarthritis patients
including elderly people with low incomes. Many patients
purchase the drugs for a prolonged use [89]. Chondroprotec-
tor-containing ointments and preparations for intra-articular
injections have been patented (RU2396961C1, RU2376011C1)
[84, 90]. In the author’s opinion, it would be more or less
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equivalent to recommend to osteoarthritis patients a diet rich
in natural glycosaminoglycans: animal joints, chicken wings
etc. This idea is not new, it was discussed at conferences. To
support the placebo effect, patients can be advised that such
diet would saturate their organism with precursors of carti-
lage similarly to the pharmaceuticals. In this connection, it
might be informative to study the prevalence of osteoarthritis
in vegetarians. Effectiveness of a dietary supplementation of
natural glycosaminoglycans compared to Ch and Ga prepara-
tions can be tested e.g. in dogs with osteoarthritis, giving
them food rich in cartilage. A recent review concluded that
benefits from Ga and Ch in canine osteoarthritis can neither
be confirmed nor denied. Unfortunately, not only human but
also animal studies are at risk of funding bias [91].

2.3. Flavonoids as Venoactive Drugs

Certain Flavonoids (FI) are used for the treatment of
chronic venous insufficiency and varicose veins. In the past,
some supposedly venoactive FI (rutin, escin, quercetin) were
produced from medicinal plants. Today, the Micronized Pu-
rified Flavonoid Fraction (MPFF) consisting of 90% diosmin
and 10% hesperidin is broadly used [92]. Diosmin is synthe-
sized from hesperidin extracted from oranges [93]. In the
United States, preparations of Fl are classified as dietary
supplements and in some European countries - as drugs,
which does not necessarily mean an extensive use. In Scan-
dinavia, drugs are rarely prescribed for the chronic venous
disease [94, 95]. In Spain, for certain phlebotonics (calcium
dobesilate, chromocarbe and naftazone) the indication for
use in chronic venous insufficiency has been withdrawn,
while for some other ones (aminaftone, diosmine, hidros-
mine, escin and some rutosides), the conditions of use during
exacerbations of chronic venous insufficiency have been
limited to 2-3 months [96].

The following effects of venoactive Fl have been dis-
cussed: phlebotonic, anti-edematous, anti-inflammatory and
anti-oxidative. The action mechanisms are not well under-
stood [93, 96, 97]. Smooth muscles of larger veins have no
noticeable tone and do not relax under the influence of vaso-
dilators [98]. Lumina of collapsed veins are slit-like, muscu-
lar bundles interchanging with fibrous tissue. In varicose
veins and post-thrombotic syndrome, the veins are distended,
smooth muscles being atrophic or replaced by connective
tissue [99, 100]. This is against any significant venotonic
effect of Fl; in particular, its durability is doubtful, which
pertains also to a supposed potentiation of the norepineph-
rine action [93, 98, 100]. At the same time, quercetin was
reported to inhibit norepinephrine-induced vascular contrac-
tion [100]. The vasoconstrictive effect of norepinephrine is
transient; its blood concentration fluctuates e.g. in stress,
whereas Fl are used in permanent conditions such as venous
insufficiency and varicose veins. Moreover, a significant
phlebotonic action seems to be improbable without a con-
comitant influence on the arteries. If Fl considerably en-
hanced the action of norepinephrine or otherwise caused
vasoconstriction, they would elevate the blood pressure
[101]. Although some degree of venous tone does exist [102,
103], there is no reliable evidence that the tone can be sig-
nificantly influenced by Fl. On the other hand, if vasocon-
striction is indeed favorable in vein diseases, known vaso-
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constrictive agents could be used instead of Fl with their
unproven efficiency.

Pharmacologic effects can be measured e.g. using iso-
lated veins [103]. For example, dihydroquercetin did not
modify the basal tone of isolated rat veins [104]. It was re-
ported that diosmin heightens the sensitivity of smooth mus-
cles from rat femoral veins to calcium, which might explain
the phlebotonic action (the study was supported by manufac-
turers) [105]. On the contrary, hesperetin (the aglycone form
of hesperidin) induced vasodilatation in humans and hyper-
tensive rats [106, 107]. The vasorelaxing effect was demon-
strated also for eriodictyol [107]. Overall, the quality of stud-
ies on this topic is regarded to be low, favorable effects be-
ing often exaggerated [97, 108]. The most rigorously con-
ducted trial did not find any benefit from FI in the treatment
of venous leg ulcers [108]. Subjective improvements (pains,
cramps, swelling sensation, heavy legs) are often noticed
[93, 99, 109, 110], which may be caused by a placebo effect.
Admittedly, an improvement of venous hemodynamics under
the influence of MPFF was recorded by strain gauge
plethysmography and ankle circumference measurements in
patients with chronic venous insufficiency [92, 110-113].
The data on foot volumetry have been unconvincing [94,
114].

Mechanisms of supposed anti-inflammatory and anti-
edematous effects of Fl are hardly comprehensible. Should
anti-inflammatory or diuretic agents be indeed indicated,
well-known drugs could be used instead of FI with their un-
proven efficiency [111]. Furthermore, the anti-oxidative ca-
pacity of FI has been discussed. Antioxidants are generally
regarded to be far from the scientifically founded clinical
application [1, 115, 116]. In any case, it is unclear why anti-
oxidants should be used in conditions with tissue hypoxia
such as venous insufficiency.

Adverse effects of Fl are reported to be mild to moderate
across studies. The most common events are inflammatory
skin lesions, gastrointestinal disturbances and arterial hyper-
tension [96, 108]. In this connection, the biological role of F1
as repellents, protecting plants from herbivores, should be
mentioned. Certain Fl are toxic for some insects and other
organisms [117]. Presumably, FI are weak toxins stimulating
in some circumstances defense mechanisms of the host
[118], so that their abundant intake may be associated with
adverse effects especially in chronic disease or advanced
age. Moreover, concentrations of Fl in drugs and nutritional
supplements are higher than in a usual diet. Excessive
amounts of polyphenols reaching the colon was reported to
cause dysbiosis [119].

Despite the arguments discussed above, there are numer-
ous papers reporting favorable effects of FI in venous dis-
eases [120]. Many studies were sponsored by the industry.
Obviously, verification in large-scale independent experi-
ments is needed. Should useful properties of Fl be con-
firmed, the question will arise whether pharmaceuticals can
be replaced by enhanced consumption of citrus fruit as a
source of Fl. Concentrations of different Fl in citrus juices
are listed in [121]. Remarkably, some commercial juices
contain more F1 than hand-pressed ones probably due to the
forceful pressing and use of pulp. However, some commer-
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cial products in the former SU, labeled as citrus juices, are
diluted, flavored and sweetened by syrup [122].

In conclusion, the evidence in favor of the phlebotonic
action of FI is inconsistent, potential mechanisms being
hardly comprehensible theoretically. The effectiveness of
venoactive drugs needs verification in large-scale studies
protected from conflicts of interest, using objective methods
such as measurements of supramolecular circumference,
plethysmography, water volumetry and modern optoelec-
tronic methods.

2.4. Acetylcysteine as a Mucolytic Drug

Acetylcysteine (N-acetyl-L-cysteine or NAC) is a muco-
lytic agent hydrolyzing disulfide bonds that link together
mucin monomers. However, a clinically significant muco-
lytic effect is not well documented especially if the substance
is taken per os [123, 124]. There is probably a placebo effect
reinforced by Pavlovian conditioning if NAC had been ad-
ministered together with expectorants or inhalations. The
intravenous NAC was found to be ineffective in a placebo-
controlled randomized study [125, 126]. It was pointed out
that all positive findings of NAC in chronic obstructive pul-
monary diseases originated from studies either investigating
small numbers of cases or conducted in groups of patients
not representative of wider populations [127]. The Bronchitis
Randomized on NAC Cost-Utility Study (BRONCUS)
showed that NAC is ineffective in preventing deterioration
of lung functions among patients with Chronic Obstructive
Pulmonary Disease (COPD) [128]. It was concluded that
there had been no randomized controlled trials demonstrating
a benefit from inhaled NAC in the treatment of airway dis-
eases, while no data have convincingly demonstrated im-
provements of mucus expectoration [129-132]. At the same
time, there is a risk of epithelial damage when NAC is ad-
ministered as aerosol [132]. Inhaled NAC was found to be
ineffective in atelectasis and mucus plugging in intubated
patients; its effects in chronic lung disease were character-
ized as “unclear” [133, 134]. Inhaled aerosolized NAC was
rapidly cleared from the lungs without changing the physical
properties of sputum [135]. At the same time, a systematic
review found that the treatment with mucolytics reduced the
frequency of exacerbations in patients with COPD, whereas
some studies applied NAC [136]. The latter findings were
supported by a pharmaco-epidemiologic study [137], al-
though bias was held possible [138]. The Cochrane and other
reviews concluded that there is no evidence supporting the
use of both oral and nebulized NAC for the routine treatment
of cystic fibrosis [125, 130, 139]. In particular, NAC exerted
no favorable effects on forced vital capacity, other important
indices and the death rate in cystic fibrosis [139].

The following considerations cast doubt on the effective-
ness of NAC as a mucolytic agent especially if taken per os.
NAC was detected neither in airway secretions nor in bron-
choalveolar lavage, while cysteine concentrations did not
increase in the lavage fluid following an oral administration
of NAC [124, 125, 132, 140, 141]. A slight increase in ra-
dioactivity of bronchial secretions after oral intake of *°S-
NAC does not prove that there was a chemically active sub-
stance in the bronchi [142]. A controlled double-blind study
showed no significant differences in lung functions, mucocil-
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iary clearance and sputum viscosity between oral NAC and
placebo [125, 143]. This is not surprising as the oral
bioavailability of NAC is low (4-10%), the substance being
metabolized in the gut, liver and other tissues, ~30% of the
clearance occurring through the kidneys [125, 132, 144].

A separate topic is the use of NAC for the treatment of
microbial infections forming biofilms that play a role in the
pathogenesis of inflammatory lesions in the upper respiratory
tract, sinusitis, otitis and tonsillitis [145]. The antibiotic re-
sistance of bacteria in biofilms contributes to the chronicity
of inflammation [146]. Difficulties of biofilm eradication
with systemic antibiotics have led to consider non-antibiotic
therapies including NAC. It was reported that mucolytic ac-
tivity of NAC contributes to the eradication of tonsilar
biofilms [147, 148]. There is evidence that NAC interferes
with the biofilm formation in the nose, throat and oral areas
potentiating the action of antibiotics [149-152]. In vitro stud-
ies found that NAC at relatively high concentrations lowers
sputum viscosity [153, 154]. Obviously, it is easier to
achieve an efficient topical concentration in the nose, throat
and oral areas than in the bronchi.

Apart from the mucolytic effect, NAC was supposed to
possess antioxidative, anti-inflammatory and antimicrobial
activity [152, 155-158]. The data on the anti-inflammatory
action of NAC are limited, the mechanism is actually un-
clear. Suppositions about antimicrobial activity of NAC ap-
pear speculative; the matter should be clarified by microbio-
logical methods. As mentioned above, synergism with anti-
biotics in biofilm eradication may be of clinical significance
for the areas, where sufficient concentrations of NAC can be
attained. Antioxidative effects have been discussed previ-
ously [115, 116]; in any case, they are not directly related to
the supposed mucolytic activity of NAC.

In conclusion, there are reasons to doubt that NAC pos-
sesses any clinically significant mucolytic activity beyond
the placebo effect, in particular, if taken per os. The matter
can be clarified by the sputum viscosimetry using NAC con-
centrations comparable to those in vivo, by measurements of
NAC concentrations in expectorated sputum from patients
receiving the substance per os.

2.5. Stem Cells and Cell Therapies

Last time, numerous papers on Stem Cells (SC) have been
published, some of them applying such terms as rejuvenation
or anti-aging strategy [159, 160]. Discussed topics include the
differentiation of exogenous SC into various cell lineages,
replacement of senescent, dysfunctional and damaged cells.
Of note, assumptions that the progeny of SC can differentiate
into specialized cellular elements have not been confirmed
for such a perfect SC as the fertilized ovum. In extrauterine
pregnancy, no differentiation of embryonic cells towards
surrounding tissues is observed but an embryo and germinal
layers are formed, although a fertilized ovum and its progeny
are totipotent SC, while blastocyst cells are pluripotent
[161]. The implantation of embryonic SC can result in the
development of teratoma [162]. It is known that a focal cell
proliferation results in the formation of a nodule rather than
engrafting of individual cells into surrounding tissues. For a
pathologist, it is hard to envisage how SC migrate in tissues
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such as myocardium, liver or cartilage to the places where
they are supposed to be needed and engraft in preexisting
structures. In osteoarthritis, SC would have to move through
a dense matrix of hyaline cartilage. If even SC are homing in
defects of cartilage and synovial surfaces, proliferate there
and produce extracellular substances, it remains unclear how
the congruence of joint surfaces is preserved, why focal cell
proliferation does not result in excrescences crumbling into
the articular cavity causing dysfunction and inflammation. It
was reported that SC disappear quickly after an intra-
articular injection [163]. Reproducible protocols of chondro-
genesis by SC do not exist [164]. The latest review did not
recommend SC therapies for knee osteoarthritis for lack of
high-quality evidence [165]. Admittedly, many papers report
the efficiency and relative safety of cell therapies [166, 167],
which is generally the case for substances with unproven
effects discussed in this review. There are often no means to
distinguish between reliable and unreliable publications i.e.
to exclude bias.

Furthermore, in papers discussing the therapy of liver
cirrhosis, a differentiation of exogenous SC to hepatocytes
and stimulation of hepatocyte proliferation is regarded as
possible [168, 169]. “The ability of mesenchymal SC to dif-
ferentiate into hepatocyte-like cells makes them an ideal al-
ternative method for treating liver fibrosis” [170]. However,
the possibility of differentiation along the same mesodermal
lineage to fibroblasts is not discussed. Such differentiation
would possibly accelerate the progression of fibrosis and
cirrhosis. Moreover, the theoretical basis for the cell therapy
of liver cirrhosis is hardly comprehensible because hepato-
cytes are capable of mitosis and can hyperregenerate forming
cirrhotic nodules.

In regard to cell therapies of neurodegenerative disease,
doubts are persisting about the ability of SC to migrate to the
target area and differentiate into neurons with correct synap-
tic connections [171, 172]. Some pre-clinical studies were,
however, promising [171]. Two clinical trials demonstrated
that SC therapies did not ameliorate symptoms of Parkin-
son’s disease compared to dopaminergic medications; in
addition, the patients exhibited graft-induced dyskinesia. A
general shift in the goals of SC research from individual cell
therapies to mechanistic studies of diseases has been noticed
[173, 174]. Results of preclinical studies on SC therapy in
Huntington’s disease have been inconsistent [175]. In regard
to Alzheimer’s disease, promising results in animal models
are deemed sufficient to initiate clinical trials; however, this
area is notable for a poor translation to the clinic [173, 176].
One of the main challenges remains the risk of immune re-
jection [173].

In regard to cardiopulmonary diseases, SC-based
therapies are still at their preliminary stage [177]. According
to Cochrane reviews, there is insufficient evidence for a
beneficial effect of cell therapies in patients with acute myo-
cardial infarction. As for heart failure, low-quality evidence
indicated that SC treatments may reduce mortality and im-
prove left ventricular ejection fraction. However, bias due to
lack of blinding, as well as reporting, publication and fund-
ing bias could not be ruled out completely [178, 179]. The
poor engraftment and survival of implanted cells are a
challenge [180-183]. In particular, the adipose-derived cell
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therapy with cardiac or systemic administration had no clear
clinical effectiveness but was associated with adverse events
[184]. Since the early 2000s, several studies reported that SC
transplants can regenerate the rodent heart after an
experimental infarction. This experience was translated into
the clinic. However, efficacy in human studies has been
ambiguous or nil. It has become clear that SC fail to engraft
and do not form new myocardium [183, 185]. Alternative
action mechanisms have been proposed: immunomodulating,
paracrine (anti-inflammatory, immunosuppressive, anti-
apoptotic,  anti-fibrotic, angiogenic, mitogenic) and
activation of local precursor cells [160, 166, 186-188]. It was
hypothesized that SC secrete anti-aging substances [189].
However, there are no reasons to expect from
morphologically primitive SC or partly differentiated
progenitors more specialized functions than from mature
cells. Note that the biological mission of SC is mitosis rather
than secretion of cytokines. In any case, experiments with
mature cells or cell-free materials would be less expensive.
Of note, cardioprotective and proangiogenic effects of cell-
free supernatants of SC were reported [183]. The use of cell-
free products allows a better dose standardizing than the cell
transplantation [190].

Allogenic transplantations are accompanied by a risk of
infections and immunologic adverse events. The immune
system may recognize transplanted cells as foreign,
launching an immune reaction [161, 191]. In cardiology,
routes of cell transplantation include intravenous,
transendocardial, intracoronary and transepicardial injections
[192-195]. In this connection, sources of the cell material for
intracoronary injections e.g. abortion specimens and their
purification from immunogenic components are essential
[193], commented previously [196, 197]. Infusions of
autologous bone marrow cells or fractions of the patient’s
own blood are sometimes called autotransplantation;
obviously, it is associated with lower risks than allogeneic
transplantation. However, benefits from such procedures are
questionable apart from a restoration of the pool of
hemopoietic cells after a cytotoxic therapy, which has been
applied long since. Numerous CT treatments have been
patented; for example cells from human placentas were
injected into acupuncture points as a “method of treatment of
ischemic angiopathy of lower extremity vessels”
(RU2649498C1) [198].

For all that, SC is a promising field of research. Studies of
differentiated cells and cell-free products mimicking paracrine
effects of cell therapies are promising as well. There is an
opinion that SC therapies with scant evidence of efficacy
should not be applied in human heart diseases. Ongoing
investments into ineffective cell therapies divert funds from
methods that merit investigation [185]. Some patients pay for
the treatment; but valuable experience is partly lost because
conflicted researchers tend to overestimate positive results
leaving adverse effects out of attention. One of the objections
to prohibitive measures [199, 200] is that the hope is taken
from severely ill patients. Obviously, therapeutic methods
with unproven effects should be tested in high-quality re-
search shielded from bias. Patients participating in such
research must be treated free of charge. As for animal
experiments, they should also be performed by researchers not
influenced by conflicts of interest.

Sergei V. Jargin

CONCLUSION

The deception is objectionable on the grounds that it
limits autonomy and breaches trust; these grounds possibly
do not apply to placebos when they are prescribed under
appropriate ethical and clinical conditions, although it can
be problematic both on the professional and ethical level
[201, 202]. In other words, placebo therapy with misinfor-
mation of a patient can be justifiable and beneficial [203];
but it is still not a sufficient reason to publish biased infor-
mation.

As mentioned in the introduction, the quality of scientific
argumentation seems to have deteriorated in some parts of
the world during the last decades. It has become a usual
practice to disregard published criticism in spite of personal
communications and debates at conferences. Apparently,
certain scientists make use of critical comments without cit-
ing them, or just continue publications disregarding the criti-
cism [61, 204]. The same scientists continue working some-
times in cooperation with renowned researchers, while it is
possible that some later reports are more reliable than earlier
ones. However, it is not enough to hope that reliable papers
would be sooner or later confirmed while forgeries will fall
into oblivion. Biased papers are misleading for research and
practice, cause losses of time and money. Wrong concepts
are persisting and reappearing, which may result in useless
experimentation and application of invasive methods without
indications [197, 204, 205]. Some scientific writers have
perfected themselves in tangling their texts, making evalua-
tion increasingly difficult. Considering the “improvement” of
fraudulent skills, researchers, editors, and authorities must
take coordinated measures to support integrity in medical
research and practice [206]. An important factor contributing
to scientific misconduct is a hidden conflict of interest [196].
Marketing of placebos in the guise of evidence-based medi-
cations seems to be on the increase. The response to miscon-
duct needs national and international bodies to provide lead-
ership and guidelines [206]. In Russia, there is the Higher
Attestation Commission, commonly known as VAK, the
main purpose of which is the maintenance of the high quality
of scientific research. The VAK awards or approves of all
academic degrees. However, many such degrees have been
awarded on the basis of works with detectable trimming of
data, manipulations with statistics, misquoting and plagia-
rism [196, 207].

The matters discussed here are only a tip of the iceberg.
Related topics reported previously and not included in this
and preceding [1] reviews are doubtful effects of calf
hemodialysate and policosanol, invasive procedures and
organ biopsies with questionable indications efc. [197, 204,
205, 208, 209]. Some of the questions are not entirely clear,
so that further research and reviews of the literature are
needed.

CURRENT & FUTURE DEVELOPMENTS

Some topics discussed in this review might be not com-
pletely clarified so that arguments provided here might in-
duce a constructive discussion. Certainly, not only discus-
sions but also further studies are needed, evaluating treat-
ments methods, drugs and dietary supplements with un-
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proven effects. Practical recommendations must be based on
the research of high quality not influenced by conflicts of
interest. Only such studies should be included in reviews and
meta-analyses. The problem is how to distinguish between
reliable and unreliable works and how to ensure the high
quality and independence of medical research. In view of the
proliferation of papers having questionable reliability and
growing disregard for laws and regulations at least in some
parts of the world, we see only one solution, already men-
tioned in the Conclusion: researchers, editors, and authorities
should take coordinated measures to support integrity in
medical research and practice. Governmental agencies may
have methods at their disposal that would help to uncover
dishonest and/or irresponsible attitude to the medical re-
search and practice. The response to misconduct in medical
research and practice needs national and international bodies
to provide leadership and guidelines [206]. Editors should
publish comments and letters containing sound criticism
seeing that the criticized authors don’t disregard published
comments e.g. [61,197,204,205,208] but comprehensively
and objectively discuss all relevant publications. The peer
review and publication process should become more trans-
parent, among others, to identify biased reviewers. Further-
more, many patients pay for treatments having unproven
efficiency (e.g. some stem cell therapies), but the experience
is partly lost for science as conflicted researchers tend to
overestimate positive results, if there are any, leaving ad-
verse effects out of attention. Therapeutic methods with un-
proven effects should be applied within the framework of
high-quality research, as far as possible free for patients, who
must be comprehensively informed about potential risks and
benefits.

CONSENT FOR PUBLICATION
Not applicable.

FUNDING

None.

CONFLICT OF INTEREST

The author declares no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

[1] Jargin SV. Scientific papers and patents on substances with un-
proven effects. Recent Pat Drug Deliv Formul 2019; 13: 37-45.
[http://dx.doi.org/10.2174/1872211313666190307162041] [PMID:
30848224]

[2] Mattson MP, Calabrese EJ. Hormesis. A Revolution in Biology,
Toxicology and Medicine; Springer: New York, 2010.

[3] Jargin SV. Hormesis and homeopathy: The artificial twins. J Inter-
cult Ethnopharmacol 2015; 4(1): 74-7.
[http://dx.doi.org/10.5455/jice.20140929114417] [PMID: 26401389]

[4] Calabrese EJ, Calabrese V, Giordano J. The role of hormesis in the
functional performance and protection of neural systems. Brain
Circ 2017; 3(1): 1-13.

Recent Patents on Drug Delivery & Formulation, 2019, Vol. 13, No. 3 167

[PMID: 30276298]

[5] Jargin SV. Hormetic use of stress in gerontological interventions
requires a cautious approach. Biogerontology 2016; 17(2): 417-20.
[http://dx.doi.org/10.1007/s10522-015-9630-8] [PMID: 26712317]

[6] Calabrese EJ, Iavicoli I, Calabrese V. Hormesis: Its impact on
medicine and health. Hum Exp Toxicol 2013; 32(2): 120-52.
[http://dx.doi.org/10.1177/0960327112455069] [PMID: 23060412]

[7] Calabrese EJ, Iavicoli I, Calabrese V. Hormesis: Why it is impor-
tant to biogerontologists. Biogerontology 2012; 13(3): 215-35.
[http://dx.doi.org/10.1007/s10522-012-9374-7] [PMID: 22270337]

[8] Calabrese EJ. Hormesis: Principles and applications. Homeopathy
2015; 104(2): 69-82.
[http://dx.doi.org/10.1016/j.homp.2015.02.007] [PMID: 25869971]

[9] Weihrauch TR. Placebo treatment is effective differently in differ-
ent diseases- but is it also harmless? A brief synopsis. Sci Eng Eth-
ics 2004; 10(1): 151-5.
[http://dx.doi.org/10.1007/s11948-004-0072-y] [PMID: 14986781]

[10] Moffett JR. Miasmas, germs, homeopathy and hormesis: Commen-
tary on the relationship between homeopathy and hormesis. Hum
Exp Toxicol 2010; 29(7): 539-43.
[http://dx.doi.org/10.1177/0960327110369855] [PMID: 20558603]

[11] Nebera, S.A. Homeopathic preparation for the treatment of myopia.
RU2203674C1 (2003).

[12] Ostreikovskii, I.E. Treatment
RU2063224C1 (1996).

[13] Chernozubov, LE. The medications and method of tuberculosis
treatment. RU2119338C1 (1996).

[14] Epshtein, O.I. The medications and treatment method of pathologi-
cal syndrome. RU2192888C1 (2002).

[15] Luchkin, V.A. Method of treatment of degenerative - Dystrophic
diseases of locomotor system. RU2015147929A (2016).

[16] Patisaul HB. Endocrine disruption by dietary phyto-oestrogens:
Impact on dimorphic sexual systems and behaviours. Proc Nutr Soc
2017;76(2): 130-44.
[http://dx.doi.org/10.1017/S0029665116000677] [PMID: 27389644]

[17] Rietjens IMCM, Louisse J, Beekmann K. The potential health
effects of dietary phytoestrogens. Br J Pharmacol 2017; 174(11):
1263-80.

[http://dx.doi.org/10.1111/bph.13622] [PMID: 27723080]

[18] Gencel VB, Benjamin MM, Bahou SN, Khalil RA. Vascular effects
of phytoestrogens and alternative menopausal hormone therapy in
cardiovascular disease. Mini Rev Med Chem 2012; 12(2): 149-74.
[http://dx.doi.org/10.2174/138955712798995020] [PMID: 22070687]

[19] Taku K, Melby MK, Kronenberg F, Kurzer MS, Messina M. Ex-
tracted or synthesized soybean isoflavones reduce menopausal hot
flash frequency and severity: Systematic review and meta-analysis
of randomized controlled trials. Menopause 2012; 19(7): 776-90.
[http://dx.doi.org/10.1097/gme.0b013e3182410159] [PMID:
22433977]

[20] Baber R. Phytoestrogens and post reproductive health. Maturitas
2010; 66(4): 344-9.
[http://dx.doi.org/10.1016/j.maturitas.2010.03.023] [PMID:
20409653]

[21] Gold EB, Leung K, Crawford SL, Huang MH, Waetjen LE,
Greendale GA. Phytoestrogen and fiber intakes in relation to inci-
dent vasomotor symptoms: Results from the study of women’s
health across the nation. Menopause 2013; 20(3): 305-14.

[PMID: 23435028]

[22] Lethaby AE, Brown J, Marjoribanks J, Kronenberg F, Roberts H,
Eden J. Phytoestrogens for vasomotor menopausal symptoms.
Cochrane Database Syst Rev 2007; 4: CD001395.

PMID: 17943751.

[23] Krebs EE, Ensrud KE, MacDonald R, Wilt TJ. Phytoestrogens for
treatment of menopausal symptoms: A systematic review. Obstet
Gynecol 2004; 104(4): 824-36.
[http://dx.doi.org/10.1097/01.A0G.0000140688.71638.d3] [PMID:
15458907]

[24] Cheema D, Coomarasamy A, El-Toukhy T. Non-hormonal therapy
of post-menopausal vasomotor symptoms: A structured evidence-
based review. Arch Gynecol Obstet 2007; 276(5): 463-9.
[http://dx.doi.org/10.1007/s00404-007-0390-9] [PMID: 17593379]

method of acute pneumonia.



168 Recent Patents on Drug Delivery & Formulation, 2019, Vol. 13, No. 3

[25]

[27]

(28]

[29]

[30]

[31]

[34]

[35]

[36]

[37]

[38]

Al-Azzawi F, Wahab M. Effectiveness of phytoestrogens in cli-
macteric medicine. Ann N'Y Acad Sci 2010; 1205: 262-7.
[http://dx.doi.org/10.1111/j.1749-6632.2010.05678.x] [PMID:
20840282]

Villaseca P. Non-estrogen conventional and phytochemical treat-
ments for vasomotor symptoms: What needs to be known for prac-
tice. Climacteric 2012; 15(2): 115-24.
[http://dx.doi.org/10.3109/13697137.2011.624214] [PMID:
22148909]

Roberts H, Lethaby A. Phytoestrogens for menopausal vasomotor
symptoms: A cochrane review summary. Maturitas 2014; 78(2):
79-81.

[http://dx.doi.org/10.1016/j.maturitas.2014.04.004] [PMID:
24768128]

Sirtori CR, Arnoldi A, Johnson SK. Phytoestrogens: End of a tale?
Ann Med 2005; 37(6): 423-38.
[http://dx.doi.org/10.1080/07853890510044586] [PMID: 16203615]
Davis SR. Phytoestrogen therapy for menopausal symptoms? BMJ
2001; 323(7309): 354-5.
[http://dx.doi.org/10.1136/bm;j.323.7309.354] [PMID: 11509412]
Coxam V. Phyto-oestrogens and bone health. Proc Nutr Soc 2008;
67(2): 184-95.

[http://dx.doi.org/10.1017/S0029665108007027] [PMID: 18412992]
Ye CF, Pan YM, Zhou H. Regulation of vitamin D receptor and
Genistein on bone metabolism in mouse osteoblasts and the mo-
lecular mechanism of osteoporosis. J Biol Regul Homeost Agents
2018;32(3): 497-505.

[PMID: 29921374]

Lagari VS, Levis S. Phytoestrogens in the prevention of postmeno-
pausal bone loss. J Clin Densitom 2013; 16(4): 445-9.
[http://dx.doi.org/10.1016/j.jocd.2013.08.011] [PMID: 24090647]
Arcoraci V, Atteritano M, Squadrito F, et al. Antiosteoporotic
activity of genistein aglycone in postmenopausal women: Evidence
from a post-hoc analysis of a multicenter randomized controlled
trial. Nutrients 2017; 9(2): 1-7.
[http://dx.doi.org/10.3390/nu9020179] [PMID: 28241420]

Tit DM, Bungau S, Iovan C, et al. Effects of the hormone replace-
ment therapy and of soy isoflavones on bone resorption in post-
menopause. J Clin Med 2018; 7(10): 1-13.
[http://dx.doi.org/10.3390/jcm7100297] [PMID: 30248918]

This P, de Cremoux P, Leclercq G, Jacquot Y. A critical view of
the effects of phytoestrogens on hot flashes and breast cancer risk.
Maturitas 2011; 70(3): 222-6.
[http://dx.doi.org/10.1016/j.maturitas.2011.07.001] [PMID:
21813250]

Haimov-Kochman R, Brzezinski A, Hochner-Celnikier D. Herbal
remedies for menopausal symptoms: Are we cautious enough? Eur
J Contracept Reprod Health Care 2008; 13(2): 133-7.
[http://dx.doi.org/10.1080/13625180801920131] [PMID: 18465474]
Wilson S, Blaschek K, de Mejia E. Allergenic proteins in soybean:
Processing and reduction of P34 allergenicity. Nutr Rev 2005;
63(2): 47-58.

[http://dx.doi.org/10.1111/j.1753-4887.2005.tb00121 x] [PMID:
15762088]

de Villiers TJ, Bagratee JS, Dalmeyer JP, Davey MR, Davis CP,
Guidozzi F. South African Menopause Society Council revised
consensus position statement on menopausal hormone therapy. S
Afr Med J2007; 97: 354-7.

Leclercq G, de Cremoux P, This P, Jacquot Y. Lack of sufficient
information on the specificity and selectivity of commercial phy-
toestrogens preparations for therapeutic purposes. Maturitas 2011;
68(1): 56-64.

[http://dx.doi.org/10.1016/j.maturitas.2010.10.003] [PMID:
21074339]

Usui T. Pharmaceutical prospects of phytoestrogens. Endocr J
2006; 53(1): 7-20.

[http://dx.doi.org/10.1507/endocrj.53.7] [PMID: 16543667]
Setchell KD, Clerici C. Equol: History, chemistry, and formation. J
Nutr 2010; 40(7): 1355S-628S.
[http://dx.doi.org/10.3945/jn.109.119776] [PMID: 20519412]

[42]

[43]

[45]

[46]

[47]

(48]

[50]

[51]

[52]

[53]

[55]

[56]

[57]

[58]

Sergei V. Jargin

Rizzo G, Baroni L. Soy, soy foods and their role in vegetarian
diets. Nutrients 2018; 10(1): 1-51.
[http://dx.doi.org/10.3390/nu10010043] [PMID: 29304010]

van Duursen MBM. Modulation of estrogen synthesis and metabo-
lism by phytoestrogens in vitro and the implications for women’s
health. Toxicol Res (Camb) 2017; 6(6): 772-94.
[http://dx.doi.org/10.1039/C7TX00184C] [PMID: 30090542]
Czuczwar P, Paszkowski T, Lisiecki M, Wozniak S, Stgpniak A.
The safety and tolerance of phytotherapies in menopausal medicine
- A review of the literature. Przegl Menopauz 2017; 16(1): 8-11.
[http://dx.doi.org/10.5114/pm.2017.67365] [PMID: 28546801]
Adgent MA, Daniels JL, Edwards LJ, Siega-Riz AM, Rogan WJ.
Early-life soy exposure and gender-role play behavior in children.
Environ Health Perspect 2011; 119(12): 1811-6.
[http://dx.doi.org/10.1289/ehp.1103579] [PMID: 21813368]
Martinez J, Lewi JE. An unusual case of gynecomastia associated
with soy product consumption. Endocr Pract 2008; 14(4): 415-8.
[http://dx.doi.org/10.4158/EP.14.4.415] [PMID: 18558591]
Jacobsen BK, Jaceldo-Siegl K, Knutsen SF, Fan J, Oda K, Fraser
GE. Soy isoflavone intake and the likelihood of ever becoming a
mother: The adventist health study-2. Int ] Womens Health 2014;
6:377-84.

[http://dx.doi.org/10.2147/IIWH.S57137] [PMID: 24741329]
Adgent M, Daniels JL, Rogan WJ, et al. Early-life soy exposure
and age at menarche. Paediatr Perinat Epidemiol 2012; 26(2): 163-
75.

[http://dx.doi.org/10.1111/j.1365-3016.2011.01244.x] [PMID:
22324503]

Jefferson W, Williams CJ. Circulating levels of genistein in the
neonate, apart from dose and route, predict future adverse female
reproductive outcomes. Reprod Toxicol 2011; 31(3): 272-9.
[http://dx.doi.org/10.1016/j.reprotox.2010.10.001] [PMID:
20955782]

Testa I, Salvatori C, Di Cara G, et al. Soy-based infant formula:
Are phyto-oestrogens still in doubt? Front Nutr 2018; 5: 110.
[http://dx.doi.org/10.3389/fnut.2018.00110] [PMID: 30533415]
Whitten PL, Lewis C, Russell E, Naftolin F. Potential adverse
effects of phytoestrogens. J Nutr 1995; 125(3): 771S-6S.

[PMID: 7884563]

Hashem NM, Abo-Elsoud MA, Nour El-Din ANM, Kamel KI,
Hassan GA. Prolonged exposure of dietary phytoestrogens on se-
men characteristics and reproductive performance of rabbit bucks.
Domest Anim Endocrinol 2018; 64: 84-92.
[http://dx.doi.org/10.1016/j.domaniend.2018.03.003] [PMID:
29754011]

Dean M, Murphy BT, Burdette JE. Phytosteroids beyond estrogens:
Regulators of reproductive and endocrine function in natural prod-
ucts. Mol Cell Endocrinol 2017; 442: 98-105.
[http://dx.doi.org/10.1016/j.mce.2016.12.013] [PMID: 27986590]
Yang J, Wen L, Jiang Y, Yang B. Natural estrogen receptor modu-
lators and their heterologous biosynthesis. Trends Endocrinol Me-
tab 2019; 30(1): 66-76.
[http://dx.doi.org/10.1016/j.tem.2018.11.002] [PMID: 30527917]
Beszterda M, Franski R. Endocrine disruptor compounds in envi-
ronment: As a danger for children health. Pediatr Endocrinol Dia-
betes Metab 2018; 24(2): 88-95.
[http://dx.doi.org/10.18544/PEDM-24.02.0107] [PMID: 30300430]
Saayman BD. The use of alternative lipid emulsions in paediatric
and neonatal parenteral nutrition. South Afr J Clin Nutr 2011; 24:
S32-S4.

[http://dx.doi.org/10.1080/16070658.2011.11734378]

Messina M. Soybean isoflavone exposure does not have feminizing
effects on men: A critical examination of the clinical evidence. Fer-
til Steril 2010; 93(7): 2095-104.
[http://dx.doi.org/10.1016/j.fertnstert.2010.03.002] [PMID:
20378106]

Nikitina NA, Sobenin IA, Myasoedova VA, et al. Antiatherogenic
effect of grape flavonoids in an ex vivo model. Bull Exp Biol Med
2006; 141(6): 712-5.
[http://dx.doi.org/10.1007/s10517-006-0260-7] [PMID: 17364057]



Scientific Papers and Patents on Substances with Unproven Effects

[59]

[60]

[62]

[63]

[64]

[66]

[67]

[68]

[70]

[71]

[72]

(73]

Orekhov AN, Sobenin IA, Revin VV, Bobryshev YV. Develop-
ment of antiatherosclerotic drugs on the basis of natural products
using cell model approach. Oxid Med Cell Longev 2015; 2015:
463797.

[http://dx.doi.org/10.1155/2015/463797] [PMID: 26347804]

Jargin SV. Phytoestrogens and other botanicals: On the problems of
evidence-based evaluation. Recent Pat Cardiovasc Drug Discov
2013; 8(1): 67-71.
[http://dx.doi.org/10.2174/18722083113079990009] [PMID:
23514086]

Jargin SV. Development of antiatherosclerotic drugs on the basis of
cell models: A comment. Int J Pharmacol Phytochem Ethnomed
2015;1: 10-4.
[http://dx.doi.org/10.18052/www.scipress.com/IJPPE.1.10]
Kuznetsova, I.V., Kirpikov, A.S., Khovrina, E.A. Method of treat-
ing benign hyperplastic processes of female reproductive system.
RU2471485C1 (2013).

Bruyeére O, Cooper C, Pelletier JP, ef al. A consensus statement on
the European Society for Clinical and Economic Aspects of Osteo-
porosis and Osteoarthritis (ESCEO) algorithm for the management
of knee osteoarthritis-From evidence-based medicine to the real-
life setting. Semin Arthritis Rheum 2016; 45(4): S3-S11.
[http://dx.doi.org/10.1016/j.semarthrit.2015.11.010] [PMID:
26806188]

Jones IA, Togashi R, Wilson ML, Heckmann N, Vangsness CT.
Intra-articular treatment options for knee osteoarthritis. Nat Rev
Rheumatol 2019; 15(2): 77-90.
[http://dx.doi.org/10.1038/s41584-018-0123-4] [PMID: 30498258]
Vista ES, Lau CS. What about supplements for osteoarthritis? A
critical and evidenced-based review. Int J Rheum Dis 2011; 14(2):
152-8.

[http://dx.doi.org/10.1111/j.1756-185X.2011.01619.x] [PMID:
21518314]

Wandel S, Jini P, Tendal B, et al. Effects of glucosamine, chon-
droitin, or placebo in patients with osteoarthritis of hip or knee:
Network meta-analysis. BMJ 2010; 341: c4675.
[http://dx.doi.org/10.1136/bmj.c4675] [PMID: 20847017]

Singh JA, Noorbaloochi S, MacDonald R, Maxwell LJ. Chon-
droitin for osteoarthritis. Cochrane Database Syst Rev 2015; 1:
CD005614.

[PMID: 25629804]

Vincent P. Intra-articular hyaluronic acid in the symptomatic
treatment of knee osteoarthritis: A meta-analysis of single-injection
products. Curr Ther Res Clin Exp 2019; 90: 39-51.
[http://dx.doi.org/10.1016/j.curtheres.2019.02.003] [PMID:
31289603]

Wehling P, Evans C, Wehling J, Maixner W. Effectiveness of intra-
articular therapies in osteoarthritis: A literature review. Ther Adv
Musculoskelet Dis 2017; 9(8): 183-96.
[http://dx.doi.org/10.1177/1759720X17712695] [PMID: 28835778]
Zhang B, Thayaparan A, Horner N, Bedi A, Alolabi B, Khan M.
Outcomes of hyaluronic acid injections for glenohumeral os-
teoarthritis: A systematic review and meta-analysis. J Shoulder El-
bow Surg 2019; 28(3): 596-606.
[http://dx.doi.org/10.1016/j.js¢.2018.09.011] [PMID: 30502030]
Zhu X, Sang L, Wu D, Rong J, Jiang L. Effectiveness and safety of
glucosamine and chondroitin for the treatment of osteoarthritis: A
meta-analysis of randomized controlled trials. J Orthop Surg Res
2018; 13(1): 170.

[http://dx.doi.org/10.1186/s13018-018-0871-5] [PMID: 29980200]
Simental-Mendia M, Sanchez-Garcia A, Vilchez-Cavazos F,
Acosta-Olivo CA, Pena-Martinez VM, Simental-Mendia LE. Effect
of glucosamine and chondroitin sulfate in symptomatic knee os-
teoarthritis: A systematic review and meta-analysis of randomized
placebo-controlled trials. Rheumatol Int 2018; 38(8): 1413-28.
[http://dx.doi.org/10.1007/s00296-018-4077-2] [PMID: 29947998]
Black C, Clar C, Henderson R, MacEachern C, McNamee P,
Quayyum Z. The clinical effectiveness of glucosamine and chon-
droitin supplements in lowing or arresting progression of os-
teoarthritis of the knee: A systematic review and economic evalua-
tion. Health echnol Assess (Rockv) 2009; 13: 1-148.

[74]

[75]

[76]

[77]

(78]

[79]

(80]

(82]

(83]

[86]

(87]

(88]

Recent Patents on Drug Delivery & Formulation, 2019, Vol. 13, No. 3 169

Volpi N. Quality of different chondroitin sulfate preparations in
relation to their therapeutic activity. J Pharm Pharmacol 2009;
61(10): 1271-80.

[http://dx.doi.org/10.1211/jpp.61.10.0002] [PMID: 19814858]
Arrich J, Piribauer F, Mad P, Schmid D, Klaushofer K, Miillner M.
Intra-articular hyaluronic acid for the treatment of osteoarthritis of
the knee: Systematic review and meta-analysis. CMAJ 2005;
172(8): 1039-43.

[http://dx.doi.org/10.1503/cma;j.1041203] [PMID: 15824412]
Rutjes AW, Jiini P, da Costa BR, Trelle S, Niiesch E, Reichenbach
S. Viscosupplementation for osteoarthritis of the knee: A system-
atic review and meta-analysis. Ann Intern Med 2012; 157(3): 180-
91.

[http://dx.doi.org/10.7326/0003-4819-157-3-201208070-00473]
[PMID: 22868835]

Nguyen C, Lefévre-Colau MM, Poiraudeau S, Rannou F. Evidence
and recommendations for use of intra-articular injections for knee
osteoarthritis. Ann Phys Rehabil Med 2016; 59(3): 184-9.
[http://dx.doi.org/10.1016/j.rehab.2016.02.008] [PMID: 27103055]
Witteveen AG, Hofstad CJ, Kerkhoffs GM. Hyaluronic acid and
other conservative treatment options for osteoarthritis of the ankle.
Cochrane Database Syst Rev 2015; 10: CD010643.
[http://dx.doi.org/10.1002/14651858.CD010643.pub2] [PMID:
26475434]

Lohmander LS, Dalén N, Englund G, ef al. Hyaluronan multicentre
trial group. Intra-articular hyaluronan injections in the treatment of
osteoarthritis of the knee: A randomised, double blind, placebo
controlled multicentre trial. Ann Rheum Dis 1996; 55(7): 424-31.
[http://dx.doi.org/10.1136/ard.55.7.424] [PMID: 8774159]

Brandt KD, Smith GN, Simon LS. Intraarticular injection of
hyaluronan as treatment for knee osteoarthritis: What is the evi-
dence? Arthritis Rheum 2000; 43(6): 1192-203.
[http://dx.doi.org/10.1002/1529-0131(200006)43:6<1192::AID-
ANR2>3.0.CO;2-L] [PMID: 10857778]

Machado RC, Capela S, Rocha FAC. Polysaccharides as viscosup-
plementation agents: Structural molecular characteristics but not
rheology appear crucial to the therapeutic response. Front Med
(Lausanne) 2017; 4: 82.
[http://dx.doi.org/10.3389/fmed.2017.00082] [PMID: 28674692]
Uebelhart D. Clinical review of chondroitin sulfate in osteoarthritis.
Osteoarthritis Cartilage 2008; 16(Suppl. 3): S19-S21.
[http://dx.doi.org/10.1016/j.joca.2008.06.006] [PMID: 18674931]
Leighton R, Fitzpatrick J, Smith H, Crandall D, Flannery CR, Con-
rozier T. Systematic clinical evidence review of NASHA (Durolane
hyaluronic acid) for the treatment of knee osteoarthritis. Open Ac-
cess Rheumatol 2018; 10: 43-54.
[http://dx.doi.org/10.2147/OARRR.S162127] [PMID: 29849470]
Kulikov, V.G., Shusharin, A.G., Makhotin, A.A., Shevela, A.L
Method of treating coxarthrosis. RU2396961C1 (2010).

Migliore A, Anichini S. Intra-articular therapy in hip osteoarthritis.
Clin Cases Miner Bone Metab 2017; 14(2): 179-81.
[http://dx.doi.org/10.11138/ccmbm/2017.14.1.179] [PMID:
29263729]

Maheu E, Bannuru RR, Herrero-Beaumont G, Allali F, Bard H,
Migliore A. Why we should definitely include intra-articular
hyaluronic acid as a therapeutic option in the management of knee
osteoarthritis: Results of an extensive critical literature review.
Semin Arthritis Rheum 2019; 48(4): 563-72.
[http://dx.doi.org/10.1016/j.semarthrit.2018.06.002] [PMID:
30072113]

Altman R, Hackel J, Niazi F, Shaw P, Nicholls M. Efficacy and
safety of repeated courses of hyaluronic acid injections for knee os-
teoarthritis: A systematic review. Semin Arthritis Rheum 2018;
48(2): 168-75.

[http://dx.doi.org/10.1016/j.semarthrit.2018.01.009] [PMID:
29496227]

Xing D, Wang B, Liu Q, et al. Intra-articular hyaluronic acid in
treating knee osteoarthritis: A PRISMA-compliant systematic re-
view of overlapping meta-analysis. Sci Rep 2016; 6: 32790.
[http://dx.doi.org/10.1038/srep32790] [PMID: 27616273]



170 Recent Patents on Drug Delivery & Formulation, 2019, Vol. 13, No. 3

(89]

[92]

(93]

[94]

[96]

[100]

[101]

[102]

[103]

[104]

Jargin SV. Supplementation of glycosaminoglycans and their pre-
cursors in osteoarthritis versus diet modification. Int J Rheum Dis
2012; 15(3): e45-¢6.
[http://dx.doi.org/10.1111/j.1756-185X.2012.01707 x] [PMID:
22709499]

Tikhonov, V.P., Sidliarov, D.P., Zaveshchevskaia, T.L. Agent for
care of peripheral joints and backbone area. RU2376011C1 (2009).
Bhathal A, Spryszak M, Louizos C, Frankel G. Glucosamine and
chondroitin use in canines for osteoarthritis: A review. Open Vet J
2017;7(1): 36-49.

[http://dx.doi.org/10.4314/0vj.v7il.6] [PMID: 28331832]

Mansilha A, Sousa J. Pathophysiological mechanisms of chronic
venous disease and implications for venoactive drug therapy. Int J
Mol Sci 2018; 19(6): 1-21.
[http://dx.doi.org/10.3390/ijms19061669] [PMID: 29874834]
Katsenis K. Micronized Purified Flavonoid Fraction (MPFF): A
review of its pharmacological effects, therapeutic efficacy and
benefits in the management of chronic venous insufficiency. Curr
Vasc Pharmacol 2005; 3(1): 1-9.
[http://dx.doi.org/10.2174/1570161052773870] [PMID: 15641940]
Danielsson G, Jungbeck C, Peterson K, Norgren L. A randomised
controlled trial of micronised purified flavonoid fraction vs placebo
in patients with chronic venous disease. Eur J Vasc Endovasc Surg
2002; 23(1): 73-6.

[http://dx.doi.org/10.1053/ejvs.2001.1531] [PMID: 11748952]
Bush R, Comerota A, Meissner M, Raffetto JD, Hahn SR, Freeman
K. Recommendations for the medical management of chronic ve-
nous disease: The role of Micronized Purified Flavanoid Fraction
(MPFF). Phlebology 2017; 32(1): 3-19.
[http://dx.doi.org/10.1177/0268355517692221] [PMID: 28211296]
Martinez-Zapata MJ, Vernooij RW, Uriona TSM, et al. Phleboton-
ics for venous insufficiency. Cochrane Database Syst Rev 2016;
4(4): CD003229.

[PMID: 27048768]

Kharkevich DA. The principles of action and use of phlebotropic
agents. Klin Med (Mosk) 2004; 82(11): 4-10.

[PMID: 15656390]

Bevan JA. Some bases of differences in vascular response to sym-
pathetic activity. Circ Res 1979; 45(2): 161-71.
[http://dx.doi.org/10.1161/01.RES.45.2.161] [PMID: 36236]
Nicolaides AN. Cardiovascular disease educational and research
trust european society of vascular surgery the international angiol-
ogy scientific activity congress organization international union of
angiology union internationale de phlebologie at the abbaye des
vaux de cernay. investigation of chronic venous insufficiency: A
consensus statement (France, March 5-9, 1997). Circulation 2000;
102(20): E126-E63.
[http://dx.doi.org/10.1161/01.CIR.102.20.e126] [PMID: 11076834]
Perrin M, Ramelet AA. Pharmacological treatment of primary
chronic venous disease: Rationale, results and unanswered ques-
tions. Eur J Vasc Endovasc Surg 2011; 41(1): 117-25.
[http://dx.doi.org/10.1016/j.€jvs.2010.09.025] [PMID: 21126890]
Duarte J, Pérez-Vizcaino F, Zarzuelo A, Jiménez J, Tamargo J.
Vasodilator effects of quercetin in isolated rat vascular smooth
muscle. Eur J Pharmacol 1993; 239(1-3): 1-7.
[http://dx.doi.org/10.1016/0014-2999(93)90968-N] [PMID:
8223884]

Schmitt M, Blackman DJ, Middleton GW, Cockcroft JR, Fren-
neaux MP. Assessment of venous capacitance. Radionuclide
plethysmography: Methodology and research applications. Br J
Clin Pharmacol 2002; 54(6): 565-76.
[http://dx.doi.org/10.1046/j.1365-2125.2002.t01-7-01689 x]
[PMID: 12492602]

Aellig WH. Clinical pharmacology, physiology and pathophysiol-
ogy of superficial veins-2. Br J Clin Pharmacol 1994; 38(4): 289-
305.

[http://dx.doi.org/10.1111/.1365-2125.1994.tb04357 .x] [PMID:
7833218]

Ivanov IS, Sidekhmenova AV, Nosarev AV, Tyukavkina NA,
Plotnikov MB. Effect of dihydroquercetin on the tone of isolated
rat veins. Bull Exp Biol Med 2013; 155(1): 65-6.

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

Sergei V. Jargin

[http://dx.doi.org/10.1007/s10517-013-2080-x] [PMID: 23667873]
Savineau JP, Marthan R. Diosmin-induced increase in sensitivity to
Ca® of the smooth muscle contractile apparatus in the rat isolated
femoral vein. Br J Pharmacol 1994; 111(4): 978-80.
[http://dx.doi.org/10.1111/j.1476-5381.1994.tb14838.x] [PMID:
8032624]

Testai L, Calderone V. Nutraceutical value of citrus flavanones and
their implications in cardiovascular disease. Nutrients 2017; 9(5):
502.

[http://dx.doi.org/10.3390/nu9050502] [PMID: 28509871]

Takumi H, Nakamura H, Simizu T, et a/. Bioavailability of orally
administered water-dispersible hesperetin and its effect on periph-
eral vasodilatation in human subjects: Implication of endothelial
functions of plasma conjugated metabolites. Food Funct 2012;
3(4): 389-98.

[http://dx.doi.org/10.1039/c2f010224b] [PMID: 22307524]

Scallon C, Bell-Syer SE, Aziz Z. Flavonoids for treating venous leg
ulcers. Cochrane Database Syst Rev 2013; 5: CD006477.

[PMID: 23728661]

Aziz Z, Tang WL, Chong NJ, Tho LY. A systematic review of the
efficacy and tolerability of hydroxyethylrutosides for improvement
of the signs and symptoms of chronic venous insufficiency. J Clin
Pharm Ther 2015; 40(2): 177-85.
[http://dx.doi.org/10.1111/jept.12247] [PMID: 25630350]

Kakkos SK, Nicolaides AN. Efficacy of micronized purified fla-
vonoid fraction (Daflon™) on improving individual symptoms,
signs and quality of life in patients with chronic venous disease: A
systematic review and meta-analysis of randomized double-blind
placebo-controlled trials. Int Angiol 2018; 37(2): 143-54.

[PMID: 29385792]

Geroulakos G, Nicolaides AN. Controlled studies of Daflon 500
mg in chronic venous insufficiency. Angiology 1994; 45(6 Pt 2):
549-553.

[PMID: 8203786]

Duchene MP, Amiel M, Barbe R. Evaluation of the clinical phar-
macological activity of a phlebotonic agent. Application to the
study of Daflon 500 mg. Int Angiol 1988; 7(2): 25-32.

[PMID: 3053940]

Allaert FA. Meta-analysis of the impact of the principal venoactive
drugs agents on malleolar venous edema. Int Angiol 2012; 31(4):
310-5.

[PMID: 22801396]

Rabe E, Agus GB, Roztocil K. Analysis of the effects of mi-
cronized purified flavonoid fraction versus placebo on symptoms
and quality of life in patients suffering from chronic venous dis-
ease: From a prospective randomized trial. Int Angiol 2015; 34(5):
428-36.

[PMID: 25972136]

Giorgio M. Oxidative stress and the unfulfilled promises of anti-
oxidant agents. Ecancermedicalscience 2015; 9: 556.
[http://dx.doi.org/10.3332/ecancer.2015.556] [PMID: 26284120]
Jargin SV. On the use of carnosine and antioxidants: A letter from
Russia. J Intercult Ethnopharmacol 2016; 5(3): 317-9.
[http://dx.doi.org/10.5455/jice.20160409010229] [PMID:
27366359]

Abu Raihan SM. Effect of plant flavonoids on mosquito larvae. Nat
Univ J Sci 2014; 1: 27-30.

Goszcz K, Deakin SJ, Duthie GG, et al. Antioxidants in cardiovas-
cular therapy: Panacea or false hope? Front Cardiovasc Med 2015;
2:29.

[http://dx.doi.org/10.3389/fcvm.2015.00029] [PMID: 26664900]
Duda-Chodak A. The inhibitory effect of polyphenols on human
gut microbiota. J Physiol Pharmacol 2012; 63(5): 497-503.

[PMID: 23211303]

Lichota A, Gwozdzinski L, Gwozdzinski K. Therapeutic potential
of natural compounds in inflammation and chronic venous insuffi-
ciency. Eur ] Med Chem 2019; 176: 68-91.
[http://dx.doi.org/10.1016/j.ejmech.2019.04.075] [PMID:
31096120]

Gattuso G, Barreca D, Gargiulli C, Leuzzi U, Caristi C. Flavonoid
composition of Citrus juices. Molecules 2007; 12(8): 1641-73.



Scientific Papers and Patents on Substances with Unproven Effects

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[http://dx.doi.org/10.3390/12081641] [PMID: 17960080]

Jargin SV. Grapefruit: Some perspectives in pharmacology and
nutrition. J Intercult Ethnopharmacol 2017; 6(3): 339-41.
[http://dx.doi.org/10.5455/jice.20170511061624] [PMID:
28894634]

Sathe NA, Krishnaswami S, Andrews J, Ficzere C, McPheeters
ML. Pharmacologic agents that promote airway clearance in hospi-
talized subjects: A systematic review. Respir Care 2015; 60(7):
1061-70.

[http://dx.doi.org/10.4187/respcare.04086] [PMID: 25944943]
Rogers DF. Mucoactive agents for airway mucus hypersecretory
diseases. Respir Care 2007; 52(9): 1176-93.

[PMID: 17716385]

Otu A, Langridge P, Denning DW. Nebulised N-acetylcysteine for
unresponsive bronchial obstruction in allergic brochopulmonary
aspergillosis: A case series and review of the literature. J Fungi
(Basel) 2018; 4(4): 1-13.

[http://dx.doi.org/10.3390/j0f4040117] [PMID: 30326585]

Konrad F, Schoenberg MH, Wiedmann H, Kilian J, Georgieff M.
The application of n-acetylcysteine as an antioxidant and mucolytic
in mechanical ventilation in intensive care patients. A prospective,
randomized, placebo-controlled, double-blind study. Anaesthesist
1995; 44(9): 651-8.

[http://dx.doi.org/10.1007/s001010050200] [PMID: 7485927]
Cazzola M, Calzetta L, Page C, et al. Influence of N-acetylcysteine
on chronic bronchitis or COPD exacerbations: A meta-analysis.
Eur Respir Rev 2015; 24(137): 451-61.
[http://dx.doi.org/10.1183/16000617.00002215] [PMID: 26324807]
Decramer M, Rutten-van Molken M, Dekhuijzen PN, et al. Effects
of N-acetylcysteine on outcomes in chronic obstructive pulmonary
disease (Bronchitis Randomized on NAC Cost-Utility Study,
BRONCUS): A randomised placebo-controlled trial. Lancet 2005;
365(9470): 1552-60.
[http://dx.doi.org/10.1016/S0140-6736(05)66456-2] [PMID:
15866309]

Rubin BK. Aerosol medications for treatment of mucus clearance
disorders. Respir Care 2015; 60(6): 825-9.
[http://dx.doi.org/10.4187/respcare.04087] [PMID: 26070577]

Tam J, Nash EF, Ratjen F, Tullis E, Stephenson A. Nebulized and
oral thiol derivatives for pulmonary disease in cystic fibrosis.
Cochrane Database Syst Rev 2013; 7: CD007168.
[http://dx.doi.org/10.1002/14651858.CD007168.pub3] [PMID:
23852992]

Black PN, Morgan-Day A, McMillan TE, Poole PJ, Young RP.
Randomised, controlled trial of N-acetylcysteine for treatment of
acute exacerbations of chronic obstructive pulmonary disease
[ISRCTN21676344]. BMC Pulm Med 2004; 4: 13.
[http://dx.doi.org/10.1186/1471-2466-4-13] [PMID: 15581425]
Rubin BK. Mucolytics, expectorants, and mucokinetic medications.
Respir Care 2007; 52(7): 859-65.

[PMID: 17594730]

Tarrant BJ, Maitre CL, Romero L, et al. Mucoactive agents for
adults with acute lung conditions: A systematic review. Heart Lung
2019; 48(2): 141-7.
[http://dx.doi.org/10.1016/j.hrtlng.2018.09.010] [PMID: 30409442]
Tarrant BJ, Le Maitre C, Romero L, et al. Mucoactive agents for
chronic, non-cystic fibrosis lung disease: A systematic review and
meta-analysis. Respirology 2017; 22(6): 1084-92.
[http://dx.doi.org/10.1111/resp.13047] [PMID: 28397992]

Ehre C, Rushton ZL, Wang B, et al. An improved inhaled muco-
lytic to treat airway muco-obstructive diseases. Am J Respir Crit
Care Med 2019; 199(2): 171-80.
[http://dx.doi.org/10.1164/rccm.201802-02450C] [PMID: 30212240]
Poole PJ, Black PN. Oral mucolytic drugs for exacerbations of
chronic obstructive pulmonary disease: Systematic review. BMJ
2001; 322(7297): 1271-4.
[http://dx.doi.org/10.1136/bm;j.322.7297.1271] [PMID: 11375228]
Gerrits CM, Herings RM, Leufkens HG, Lammers JW. N-
acetylcysteine reduces the risk of re-hospitalisation among patients
with chronic obstructive pulmonary disease. Eur Respir J 2003;
21(5): 795-8.

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

Recent Patents on Drug Delivery & Formulation, 2019, Vol. 13, No. 3 171

[http://dx.doi.org/10.1183/09031936.03.00063402] [PMID:
12765423]

Ernst P, Suissa S. N-acetylcysteine is unlikely to reduce hospitali-
sation for chronic obstructive pulmonary disease. Eur Respir J
2003; 22(5): 865.

[http://dx.doi.org/10.1183/09031936.03.00063403] [PMID:
14621098]

Sun T, Liu J, Zhao W, Zhao de W. Efficacy of N-acetylcysteine in
idiopathic pulmonary fibrosis: A systematic review and meta-
analysis. Medicine (Baltimore) 2016; 95(19): €3629.
[http://dx.doi.org/10.1097/MD.0000000000003629] [PMID:
27175674]

Bridgeman MM, Marsden M, MacNee W, Flenley DC, Ryle AP.
Cysteine and glutathione concentrations in plasma and bronchoal-
veolar lavage fluid after treatment with N-acetylcysteine. Thorax
1991; 46(1): 39-42.

[http://dx.doi.org/10.1136/thx.46.1.39] [PMID: 1871695]
Cotgreave IA, Eklund A, Larsson K, Moldéus PW. No penetration
of orally administered N-acetylcysteine into bronchoalveolar lav-
age fluid. Eur J Respir Dis 1987; 70(2): 73-77.

[PMID: 3817074]

Rodenstein D, DeCoster A, Gazzaniga A. Pharmacokinetics of oral
acetylcysteine: Absorption, binding and metabolism in patients
with respiratory disorders. Clin Pharmacokinet 1978; 3(3): 247-54.
[http://dx.doi.org/10.2165/00003088-197803030-00005] [PMID:
657688]

Millar AB, Pavia D, Agnew JE, Lopez-Vidriero MT, Lauque D,
Clarke SW. Effect of oral N-acetylcysteine on mucus clearance. Br
J Dis Chest 1985; 79(3): 262-6.
[http://dx.doi.org/10.1016/0007-0971(85)90046-4] [PMID: 3893512]
Holdiness MR. Clinical pharmacokinetics of N-acetylcysteine. Clin
Pharmacokinet 1991; 20(2): 123-34.
[http://dx.doi.org/10.2165/00003088-199120020-00004] [PMID:
2029805]

Pintucci JP, Corno S, Garotta M. Biofilms and infections of the
upper respiratory tract. Eur Rev Med Pharmacol Sci 2010; 14(8):
683-90.

[PMID: 20707288]

Dinicola S, De Grazia S, Carlomagno G, Pintucci JP. N-
acetylcysteine as powerful molecule to destroy bacterial biofilms.
A systematic review. Eur Rev Med Pharmacol Sci 2014; 18(19):
2942-8.

[PMID: 25339490]

Smith A, Buchinsky FJ, Post JC. Eradicating chronic ear, nose, and
throat infections: A systematically conducted literature review of
advances in biofilm treatment. Otolaryngol Head Neck Surg 2011;
144(3): 338-47.

[http://dx.doi.org/10.1177/0194599810391620] [PMID: 21493193]
Bulut F, Meric F, Yorgancilar E, ef al. Effects of N-acetyl-cysteine
and acetylsalicylic acid on the tonsil bacterial biofilm tissues by
light and electron microscopy. Eur Rev Med Pharmacol Sci 2014;
18(23): 3720-5.

[PMID: 25535147]

Blasi F, Page C, Rossolini GM, et al. The effect of N-
acetylcysteine on biofilms: Implications for the treatment of respi-
ratory tract infections. Respir Med 2016; 117: 190-7.
[http://dx.doi.org/10.1016/j.rmed.2016.06.015] [PMID: 27492531]
Moon JH, Choi YS, Lee HW, Heo JS, Chang SW, Lee JY. Anti-
bacterial effects of N-acetylcysteine against endodontic pathogens.
J Microbiol 2016; 54(4): 322-9.
[http://dx.doi.org/10.1007/s12275-016-5534-9] [PMID: 27033208]
Onger ME, Gocer H, Emir D, Kaplan S. N-acetylcysteine eradi-
cates Pseudomonas aeruginosa biofilms in bone cement. Scanning
2016; 38(6): 766-70.

[http://dx.doi.org/10.1002/sca.21326] [PMID: 27186786]

Pei Y, Liu H, Yang Y, et al. Biological activities and potential oral
applications of N-acetylcysteine: progress and prospects. Oxid Med
Cell Longev 2018; 2018: 2835787.
[http://dx.doi.org/10.1155/2018/2835787] [PMID: 29849877]



172 Recent Patents on Drug Delivery & Formulation, 2019, Vol. 13, No. 3

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]

Livingstone CR, Andrews MA, Jenkins SM, Marriott C. Model
systems for the evaluation of mucolytic drugs: Acetylcysteine and
S-carboxymethylcysteine. J Pharm Pharmacol 1990; 42(2): 73-8.
[http://dx.doi.org/10.1111/1.2042-7158.1990.tb05357 x] [PMID:
1972405]

Johnson K, McEvoy CE, Naqvi S, et al. High-dose oral N-
acetylcysteine fails to improve respiratory health status in patients
with chronic obstructive pulmonary disease and chronic bronchitis:
A randomized, placebo-controlled trial. Int J Chron Obstruct Pul-
mon Dis 2016; 11: 799-807.

[PMID: 27143871]

Zheng JP, Wen FQ, Bai CX, et al. PANTHEON study group.
Twice daily N-acetylcysteine 600 mg for exacerbations of chronic
obstructive pulmonary disease (PANTHEON): A randomised, dou-
ble-blind placebo-controlled trial. Lancet Respir Med 2014; 2(3):
187-94.

[http://dx.doi.org/10.1016/S2213-2600(13)70286-8] [PMID:
24621680]

Ziment I. Acetylcysteine: A drug that is much more than a mucoki-
netic. Biomed Pharmacother 1988; 42(8): 513-9.

[PMID: 3066412]

Tse HN, Tseng CZ. Update on the pathological processes, molecu-
lar biology, and clinical utility of N-acetylcysteine in chronic ob-
structive pulmonary disease. Int J Chron Obstruct Pulmon Dis
2014;9: 825-36.

[http://dx.doi.org/10.2147/COPD.S51057] [PMID: 25125976]
Calzetta L, Matera MG, Rogliani P, Cazzola M. Multifaceted activ-
ity of N-acetyl-l-cysteine in chronic obstructive pulmonary disease.
Expert Rev Respir Med 2018; 12(8): 693-708.
[http://dx.doi.org/10.1080/17476348.2018.1495562] [PMID:
29972340]

Lau A, Kennedy BK, Kirkland JL, Tullius SG. Mixing old and
young: Enhancing rejuvenation and accelerating aging. J Clin In-
vest 2019; 129(1): 4-11.

[http://dx.doi.org/10.1172/JCI123946] [PMID: 30601138]

Neves J, Sousa-Victor P, Jasper H. Rejuvenating strategies for stem
cell-based therapies in aging. Cell Stem Cell 2017; 20(2): 161-75.
[http://dx.doi.org/10.1016/j.stem.2017.01.008] [PMID: 28157498]
Zakrzewski W, Dobrzynski M, Szymonowicz M, Rybak Z. Stem
cells: Past, present, and future. Stem Cell Res Ther 2019; 10(1): 68.
[http://dx.doi.org/10.1186/s13287-019-1165-5] [PMID: 30808416]
Blum B, Benvenisty N. The tumorigenicity of diploid and ane-
uploid human pluripotent stem cells. Cell Cycle 2009; 8(23): 3822-
30.

[http://dx.doi.org/10.4161/cc.8.23.10067] [PMID: 19887907]
Mancuso P, Raman S, Glynn A, Barry F, Murphy JM. Mesenchy-
mal stem cell therapy for osteoarthritis: The critical role of the cell
secretome. Front Bioeng Biotechnol 2019; 7: 9.
[http://dx.doi.org/10.3389/tbioe.2019.00009] [PMID: 30761298]
Castro-Vifiuelas R, Sanjurjo-Rodriguez C, Pifieiro-Ramil M, et al.
Induced pluripotent stem cells for cartilage repair: Current status
and future perspectives. Eur Cell Mater 2018; 36: 96-109.
[http://dx.doi.org/10.22203/eCM.v036a08] [PMID: 30204229]
Rashid H, Kwoh CK. Should platelet-rich plasma or stem cell
therapy be used to treat osteoarthritis? Rheum Dis Clin North Am
2019;45(3): 417-38.

[http://dx.doi.org/10.1016/j.rdc.2019.04.010] [PMID: 31277753]
Harrell CR, Markovic BS, Fellabaum C, Arsenijevic A, Volarevic
V. Mesenchymal stem cell-based therapy of osteoarthritis: Current
knowledge and future perspectives. Biomed Pharmacother 2019;
109: 2318-26.

[http://dx.doi.org/10.1016/j.biopha.2018.11.099] [PMID: 30551490]
Wang AT, Feng Y, Jia HH, Zhao M, Yu H. Application of mesen-
chymal stem cell therapy for the treatment of osteoarthritis of the
knee: A concise review. World J Stem Cells 2019; 11(4): 222-35.
[http://dx.doi.org/10.4252/wjsc.v11.i4.222] [PMID: 31110603]
Berardis S, Dwisthi SP, Najimi M, Sokal EM. Use of mesenchymal
stem cells to treat liver fibrosis: Current situation and future pros-
pects. World J Gastroenterol 2015; 21(3): 742-58.
[http://dx.doi.org/10.3748/wjg.v21.i3.742] [PMID: 25624709]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

[176]

[177]

[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]

Sergei V. Jargin

Kwak KA, Cho HJ, Yang JY, Park YS. Current perspectives re-
garding stem cell-based therapy for liver cirrhosis. Can J Gastroen-
terol Hepatol 2018; 2018: 4197857.
[http://dx.doi.org/10.1155/2018/4197857] [PMID: 29670867]

Guo Y, Chen B, Chen LJ, Zhang CF, Xiang C. Current status and
future prospects of mesenchymal stem cell therapy for liver fibro-
sis. J Zhejiang Univ Sci B 2016; 17(11): 831-41.
[http://dx.doi.org/10.1631/jzus.B1600101] [PMID: 27819130]
Marsh SE, Blurton-Jones M. Neural stem cell therapy for neurode-
generative disorders: The role of neurotrophic support. Neurochem
Int 2017; 106: 94-100.
[http://dx.doi.org/10.1016/j.neuint.2017.02.006] [PMID: 28219641]
Walker PA, Shah SK, Harting MT, Cox CS. Progenitor cell thera-
pies for traumatic brain injury: Barriers and opportunities in trans-
lation. Dis Model Mech 2009; 2(1-2): 23-38.
[http://dx.doi.org/10.1242/dmm.001198] [PMID: 19132123]

Fleifel D, Rahmoon MA, AlOkda A, Nasr M, Elserafy M, El-
Khamisy SF. Recent advances in stem cells therapy: A focus on
cancer, Parkinson’s and Alzheimer’s. J Genet Eng Biotechnol
2018; 16(2): 427-32.

[http://dx.doi.org/10.1016/j.jgeb.2018.09.002] [PMID: 30733756]
Scudellari M. How iPS cells changed the world. Nature 2016;
534(7607): 310-2.

[http://dx.doi.org/10.1038/534310a] [PMID: 27306170]
Tartaglione AM, Popoli P, Calamandrei G. Regenerative medicine
in Huntington’s disease: Strengths and weaknesses of preclinical
studies. Neurosci Biobehav Rev 2017; 77: 32-47.
[http://dx.doi.org/10.1016/j.neubiorev.2017.02.017] [PMID:
28223129]

Duncan T, Valenzuela M. Alzheimer’s disease, dementia, and stem
cell therapy. Stem Cell Res Ther 2017; 8(1): 111.
[http://dx.doi.org/10.1186/s13287-017-0567-5] [PMID: 28494803 ]
Bardelli S, Moccetti M. Stem and progenitor cells in human car-
diopulmonary development and regeneration. Stem Cells Int 2017,
2017:2653142.

[http://dx.doi.org/10.1155/2017/2653142] [PMID: 29075297]
Fisher SA, Zhang H, Doree C, Mathur A, Martin-Rendon E. Stem
cell treatment for acute myocardial infarction. Cochrane Database
Syst Rev 2015; 9: CD006536.
[http://dx.doi.org/10.1002/14651858.CD006536.pub4] [PMID:
26419913]

Fisher SA, Doree C, Mathur A, Taggart DP, Martin-Rendon E.
Stem cell therapy for chronic ischaemic heart disease and conges-
tive heart failure. Cochrane Database Syst Rev 2016; 12:
CD007888.

[http://dx.doi.org/10.1002/14651858.CD007888.pub3] [PMID:
28012165]

Tang JN, Cores J, Huang K, et al. Concise review: Is cardiac cell
therapy dead? Embarrassing trial outcomes and new directions for
the future. Stem Cells Transl Med 2018; 7(4): 354-9.
[http://dx.doi.org/10.1002/sctm.17-0196] [PMID: 29468830]
Yanamandala M, Zhu W, Garry DJ, et al. Overcoming the road-
blocks to cardiac cell therapy using tissue engineering. J] Am Coll
Cardiol 2017; 70(6): 766-75.
[http://dx.doi.org/10.1016/j.jacc.2017.06.012] [PMID: 28774384]
Bareeqa SB, Bibi F, Ahmed SI, Samar SS. Advancement in stem
cell therapy for ischemic myocardial cell: A systematic review. Int
J Hematol Oncol Stem Cell Res 2018; 12(4): 282-90.
[http://dx.doi.org/10.18502/ijhoscr.v12i4.106] [PMID: 30774828]
Wernly B, Mirna M, Rezar R, ef al. Regenerative cardiovascular
therapies: Stem cells and beyond. Int J Mol Sci 2019; 20(6):
E1420.

[http://dx.doi.org/10.3390/ijms20061420] [PMID: 30901815]
Toyserkani NM, Jorgensen MG, Tabatabaeifar S, Jensen CH,
Sheikh SP, Serensen JA. Concise review: A safety assessment of
adipose-derived cell therapy in clinical trials: A systematic review
of reported adverse events. Stem Cells Transl Med 2017; 6(9):
1786-94.

[http://dx.doi.org/10.1002/sctm.17-0031] [PMID: 28722289]

A futile cycle in cell therapy. Nat Biotechnol 2017; 35(4): 291.
[http://dx.doi.org/10.1038/nbt.3857] [PMID: 28398319]



Scientific Papers and Patents on Substances with Unproven Effects

[186]

[187]

[188]

[189]

[190]

[191]

[192]

[193]

[194]

[195]

Comella K, Parcero J, Bansal H, et al. Effects of the intramyocar-
dial implantation of stromal vascular fraction in patients with
chronic ischemic cardiomyopathy. J Transl Med 2016; 14(1): 158.
[http://dx.doi.org/10.1186/s12967-016-0918-5] [PMID: 27255774]
van den Akker F, de Jager SC, Sluijter JP. Mesenchymal stem cell
therapy for cardiac inflammation: Immunomodulatory properties
and the influence of toll-like receptors. Mediators Inflamm 2013;
2013:181020.

[http://dx.doi.org/10.1155/2013/181020] [PMID: 24391353]

Jeong H, Yim HW, Park HJ, et al. Mesenchymal stem cell therapy
for ischemic heart disease: Systematic review and meta-analysis.
Int J Stem Cells 2018; 11(1): 1-12.
[http://dx.doi.org/10.15283/ijsc17061] [PMID: 29482311]

Ullah M, Sun Z. Stem cells and anti-aging genes: Double-edged
sword-do the same job of life extension. Stem Cell Res Ther 2018;
9(1): 3.

[http://dx.doi.org/10.1186/s13287-017-0746-4] [PMID: 29321045]
Terzic A, Behfar A. Posology for regenerative therapy. Circ Res
2017; 121(11): 1213-5.
[http://dx.doi.org/10.1161/CIRCRESAHA.117.312074] [PMID:
29122941]

Tasso R, Pennesi G. When stem cells meet immunoregulation. Int
Immunopharmacol 2009; 9(5): 596-8.
[http://dx.doi.org/10.1016/j.intimp.2009.01.014] [PMID: 19539568]
Suncion VY, Ghersin E, Fishman JE, et al. Does transendocardial
injection of mesenchymal stem cells improve myocardial function
locally or globally?: An analysis from the Percutaneous Stem Cell
Injection Delivery Effects on Neomyogenesis (POSEIDON) ran-
domized trial. Circ Res 2014; 114(8): 1292-301.
[http://dx.doi.org/10.1161/CIRCRESAHA.114.302854] [PMID:
24449819]

Kirillov AM, Fatkhudinov TK, Dyachkov AV, Koroteev AV,
Goldshtein DV, Bochkov NP. Transplantation of allogenic cells in
the therapy of patients with dilated cardiomyopathy. Bull Exp Biol
Med 2007; 144(4): 635-9.
[http://dx.doi.org/10.1007/s10517-007-0392-4] [PMID: 18642728]
Schoenhard JA, Hatzopoulos AK. Stem cell therapy: Pieces of the
puzzle. J Cardiovasc Transl Res 2010; 3(1): 49-60.
[http://dx.doi.org/10.1007/s12265-009-9148-z] [PMID: 20119487]
Bilgimol JC, Ragupathi S, Vengadassalapathy L, et al. Stem cells:
An eventual treatment option for heart diseases. World J Stem
Cells 2015; 7(8): 1118-26.
[http://dx.doi.org/10.4252/wjsc.v7.i8.1118] [PMID: 26435771]

[196]

[197]

[198]

[199]

[200]

[201]

[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]

Recent Patents on Drug Delivery & Formulation, 2019, Vol. 13, No. 3 173

Jargin SV. Scientific misconduct and related topics. Am J Exp Clin
Res 2017; 4(1): 197-201.

Jargin SV. Invasive procedures with questionable indications. Ann
Med Surg (Lond) 2014; 3(4): 126-9.
[http://dx.doi.org/10.1016/j.amsu.2014.06.003] [PMID: 25568799]
Shomina EA, Yarygin NV, Yarygin KN. Unproven stem-cell ther-
apy ban. Nature 2018; 454: 923.

Rossbauer M. Unproven stem-cell therapy ban. Nature 2008;
454(7207): 923.

[http://dx.doi.org/10.1038/454923a] [PMID: 18719550]

Qiu J. China clamps down on controversial therapies. Lancet 2009;
373(9678): 1834-5.
[http://dx.doi.org/10.1016/S0140-6736(09)61007-2] [PMID:
19504665]

Foddy B. A duty to deceive: Placebos in clinical practice. Am J
Bioeth 2009; 9(12): 4-12.
[http://dx.doi.org/10.1080/15265160903318350] [PMID: 20013484]
Hrobjartsson A. Clinical placebo interventions are unethical, un-
necessary, and unprofessional. J Clin Ethics 2008; 19(1): 66-9.
[PMID: 18552056]

Linde K, Fissler M, Meissner K. Placebo interventions, placebo
effects and clinical practice. Philos Trans R Soc Lond B Biol Sci
2011;366(1572): 1905-12.
[http://dx.doi.org/10.1098/rstb.2010.0383] [PMID: 21576148]
Jargin SV. Urological concern after nuclear accidents. Urol Ann
2018; 10(3): 240-2.

[http://dx.doi.org/10.4103/0974-7796.236525] [PMID: 30089979]
Jargin SV. Renal biopsy research with implications for therapy of
glomerulonephritis. Curr Drug Ther 2012; 7(4): 263-7.
[http://dx.doi.org/10.2174/157488512804999055]

Smith R. Research misconduct: The poisoning of the well. ] R Soc
Med 2006; 99(5): 232-7.
[http://dx.doi.org/10.1177/014107680609900514] [PMID: 16672756]
Jargin SV. Pathology in the former Soviet Union: Scientific mis-
conduct and related phenomena. Dermatol Pract Concept 2011;
1(1): 75-81.

[http://dx.doi.org/10.5826/dpc.0101al6] [PMID: 24396725]

Jargin SV. Discussion of Evaluation of cholesterol-lowering and
antioxidant properties of sugar cane policosanols in hamsters and
humans. Appl Physiol Nutr Metab 2009; 34(1): 75.
[http://dx.doi.org/10.1139/H08-141] [PMID: 19234588]

Jargin SV. Calf hemodialysate hypothesis: Nutritive value plus
placebo effect. Med Hypotheses 2017; 109: 95-6.
[http://dx.doi.org/10.1016/j.mehy.2017.09.029] [PMID: 29150305]



	Scientific Papers and Patents on Substances with Unproven Effects. Part 2
	Abstract:
	Keywords:
	1. INTRODUCTION
	2. FOCUSED REVIEW
	CONCLUSION
	CURRENT & FUTURE DEVELOPMENTS
	CONSENT FOR PUBLICATION
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES

