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Alternative and/or complementary therapies constitute a
management approach which is not integrated into a sci-
entifically based medical practice, and include traditional
medicine based on the use of natural products (NPs). It
is difficult to estimate the proportion of the population
that resorts to such therapies, since practices of this kind
are spread through non-conventional channels (with the
internet as a catalyzing element). Nevertheless, they are
assumed to be increasing considerably in both developing
countries and in the industrialized world. In its strategy on
traditional medicine for the period 2014-2023," the World
Health Organization (WHO) estimates that 100 million peo-
ple use such therapies in Europe, and in the United States
alone the sales of NPs totalled approximately 14,800 million
USD in 2012. In Spain, an estimated 45% of the population is
estimated to use herbal remedies.? The WHO indicates that
such therapies are not without risks, and can have direct
and indirect side effects. Likewise, it is emphasized that
the information supplied with them is often unreliable if
not simply misleading. The WHO also alerts to the poor qual-
ity, adulteration or falsification of products. Nevertheless,
the WHO emphasizes that its strategy is to facilitate the
integration of such practices within national health systems,
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in order to make access to medical care easier for certain
populations.

A number of questions must be considered for improved
understanding of this subject: When and why do people
resort to alternative therapies? What benefits do they pro-
vide? How and by who are they accredited? In developing
countries, the traditional use of herbal remedies or extracts
in medical practice is often the most likely cause. However,
in the western world, the use of such products is possibly
explained in some cases by the lack of efficacy of scien-
tifically based medicine, as well as by patient fear of the
adverse effects of drugs, or the mythification of ‘‘natural’’
as meaning healthy, in contrast to all that is industrial or
synthetic.®#

The treatment of diabetes mellitus is no exception to
the growing use of NPs, given the current pandemic and the
expectations for the future. In this respect, there is growing
scientific interest in the use of natural products with glucose
homeostatic activity (NPGHs). Moreover, the DIRECT study,
as the culminating reflection of Taylor’s hypothesis, shows
that a decrease in body fat through the implementation of a
demanding food plan, is able to revert diabetes and normal-
ize carbohydrate homeostasis.”> However, most people find a
restrictive food plan, characterized by intermittent fasting
or hypocaloric intake, difficult to maintain, since it involves
a significant change in lifestyle and comes into conflict with
the hedonic component of food. Searches for the active
ingredients of foods possessing this potential have been
made with the purpose of favoring the benefits of these food
plans, while limiting their associated adherence problems.
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In this line, attention has focused on supplementing food
with so-called ‘‘caloric restriction mimetics’’ (CRMs) or
**fasting-mimicking diets’’ (FMDs), with the aim of reaching
the targets regarding lowered body fat.°

Using the ‘‘natural products for diabetes’’ search crite-
rion in PubMed, we identified 18 reviews published in 1995,
92 in 2010, and 172 in 2017. In addition to the clinical possi-
bilities, scientific interest has also focused on the search for
new active ingredients with blood glucose-lowering activ-
ity. It should be borne in mind that metformin comes from
the guanidine contained in Galega officinalis, and that
the sodium and glucose cotransporter inhibitors (iSGLT) are
derived from phlorizin present in the bark and leaves of the
apple tree, as well as in the bark of the pear tree, in rose
hip and strawberries. Even concentrated immature apple
extracts possess iSGLT1 activity.”

Over 200 plant compounds, largely polyphenols, exert
an influence upon glucose homeostasis both in vivo and
in vitro, though in most cases their precise mechanisms of
action are not known. On the basis of these studies, effects
have been demonstrated upon insulin-resistance/glucose-
transport in the liver, muscle and adipose tissue, as well as in
terms of decreased intestinal glucose absorption, increased
insulin secretion, and the preservation of beta-cell mass.
Furthermore, interactions with the microbiota have been
described, as well as modulating effects upon the inflamma-
tory phenomena associated with type 2 diabetes. According
to the comparator used in the in vitro studies, the different
NPGHs can be grouped into products related to sulfony-
lureas, biguanides, alpha-glucosidase inhibitors, insulin or
thiazolidinediones.?

The possibly associated metabolic mechanisms or targets
are related to adenosine monophosphate-activated pro-
tein kinase (AMPK), glucose transporters 4 and 2, tyrosine
phosphate 1B protein, peroxisome proliferator-activated
receptor gamma (PPAR), a-glucosidase, the iSGLTs, COX-2,
NF-kB and TNF-«, among others.?-"?

Although in vitro research has been carried out in mice,
and there have been some observational studies and small
clinical trials, most NPs used as dietetic supplements are
not supported by sufficient scientific evidence to justify
their use in the treatment of diabetes or its associated
metabolic alterations. Their pharmacokinetic character-
istics are, moreover, not known, and there have been
no supporting toxicological studies.”® In sum, the effi-
cacy and safety of such NPs remain unknown. It should
be also taken into account that there may be syner-
gic actions among different products that can cancel or
enhance their effects. Furthermore, in some cases the
active ingredient is present in such low concentrations in
the plant of origin that consumption of the raw product
might not produce effects, while in other cases the extract
preparation methods may inactivate the active ingredi-
ent. In sum, the precise amount of the active ingredient
actually contained in the commercial formulation is not
known.

Curcumin, a polyphenol, may be an example of this.
When supplied at different concentrations in the diet in ani-
mal models, curcumin reduces fasting glycemia, improves
insulin resistance and reduces liver gluconeogenesis. It
appears to increase insulin production through GLP-1 and
interacts with PPARy. However, these results have not been

reproduced in humans, or the results obtained have been
controversial. Such discrepancies can be due to different
causes, but its form of administration is not adequate (cur-
cumin is insoluble in water), and its resulting bioavailability
is low. Different nanoparticle, micronization, micellization
or liposome inclusion techniques are being developed with
the purpose of improving bioavailability, though doubts
remain regarding what the toxicity impact will be."?

The toxicological information on these NPs with clini-
cal activity is scarce. The medicinal plants produced in the
European Union are registered, though not so the products
coming from other countries, particularly from Asia. This
means that products of this kind can be marketed under less
strict regulations as cosmetics or foods, but cannot be pro-
moted in terms of the therapeutic indications of scientific
medicine. Nevertheless, even these regulations are often
not complied with, as any examination of websites offer-
ing such products will soon demonstrate.? With regard to
safety, oriental herbal remedies in many cases contain ingre-
dients that are pharmacologically active and potentially
hazardous, either alone or as a consequence of interactions,
particularly in polymedicated populations. However, in the
European Union there is no legal imperative to supply infor-
mation on the safety of consumption of these products.? The
main toxicity data recorded by the Spanish Agency for Medic-
inal Products and Medical Devices (AEMPS) are not related to
the intrinsic properties of the plants, but to their contamina-
tion or adulteration by other substances, such as sibutramine
or sildenafil.?

In Europe, attempts are being made to adopt uniform
legislation regarding NPs, in order to assist professionals
regarding their knowledge of and their prescription of those
products in their clinical activity." Such legislation seeks to
protect user health, ensuring the safety and high quality of
all medicinal products. Since the market for these products
is currently international, and NPs are usually manufactured
in a country different from the country where they are sold,
it may prove difficult to guarantee their safety and high
quality.

A strong effort is required to improve scientific knowl-
edge (both the basic science and routine clinical practice)
regarding NPs, and it should be made clear that NPGHs
can interact with currently used prescription drugs, caus-
ing unexpected side effects. Moreover, since in most cases
the distribution chains are not of a physical nature, patients
must be made aware that these products might not be
safe—even if they are supposedly ‘‘natural’’—and that
they may be adulterated, not to mention being of highly
variable efficacy, depending on the commercial formu-
lation involved. Furthermore, the manufacturers of raw
plants or extracts should submit to standardization con-
trols, and commercial formulations of this kind should be
subjected to randomized clinical trials in order to guaran-
tee the bioactivity and safety of their use in the diabetic
population.®°

It is not our aim to take a stand either for or against
the use of natural products or extracts derived from plants.
However, we do wish to draw attention to the uncertainties
that exist in relation to their production, preparation, dis-
tribution, efficacy and safety. Likewise, emphasis has been
placed on the risk of interactions with other medications
which diabetic patients may be using.



Alternative therapies in diabetes

191

References
. OMS. Estrategia de la OMS sobre medicina tradi-
cional (2014-2023). Available from: http://apps.

who.int/iris/bitstream/10665/95008/1/9789243506098 spa.pdf
[accessed 24.02.18].

. Tejedor-Garcia N, Garcia-Pastor C, Benito-Martinez S, de Lucio-
Cazana FJ. Medicina herbal china ofertada en paginas web
en espanol: calidad de la informacion y riesgos. Gac Sanit.
2018;32:54-60.

. Kessel KA, Lettner S, Kessel C, Bier H, Biedermann T,
Friess H, et al. Use of complementary and alternative
medicine (CAM) as part of the oncological treatment: survey
about patients’ attitude towards CAM in a university-based
oncology center in Germany. PLOS ONE. 2016;11:e0165801,
http://dx.doi.org/10.1371/journal.pone.0165801.

. Sharples FM, van Haselen R, Fisher P. NHS patients’ perspective
on complementary medicine: a survey. Complement Ther Med.
2003;11:243-8.

. Lean ME, Leslie WS, Barnes AC, Brosnahan N, Thom G, McCombie
L, et al. Primary care-led weight management for remission of
type 2 diabetes (DiRECT): an open-label, cluster-randomised
trial. Lancet. 2017. pii:S0140-6736(17)33102-1.

. Madeo F, Pietrocola F, Eisenberg T, Kroemer G. Caloric restric-
tion mimetics: towards a molecular definition. Nat Rev Drug
Discov. 2014;13:727-40.

. Blaschek W. Natural products as lead compounds for
sodium glucose cotransporter (SGLT) inhibitors. Planta Med.
2017;83:985-93.

. Salimifar M, Fatehi-Hassanabad Z, Fatehi M. A review on natu-

ral products for controlling type 2 diabetes with an emphasis
on their mechanisms of actions. Curr Diabetes Rev. 2013;9:
402-11.

. Cefalu WT, Stephens JM, Ribnicky DM. Diabetes and

herbal (botanical) medicine. In: Benzie IFF, Wachtel-
Galor S, editors. Herbal medicine:  biomolecular
and clinical aspects. 2nd ed. Boca Raton, FL: CRC

Press/Taylor & Francis; 2011 [chapter 19]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK92755/

. Ota A, Ulrih NP. An overview of herbal products and secondary

metabolites used for management of type two diabetes. Front
Pharmacol. 2017;8: 436.

. Eddouks M, Bidi A, El Bouhali B, Haijji L, Zeggwagh NA. Antidi-

abetic plants improving insulin sensitivity. J Pharm Pharmacol.
2014;66:1197-214, http://dx.doi.org/10.1111/jphp.12243.

. Xu L, LiY, Dai Y, Peng J. Natural products for the treatment

of type 2 diabetes mellitus: pharmacology and mechanisms.
Pharmacol Res. 2018. pii:S1043-6618(17)31519-0.

. Takanori T. Curcumin as a functional food-derived
factor: degradation products, metabolites, bioactiv-
ity, and future perspectives. Food Funct. 2018;9:
705-14.

. Wiesener S, Falkenberg T, Hegyi G, Hok J, Roberti di Sarsina P,

Fennebg V. Legal status and regulation of complementary and
alternative medicine in Europe. Forsch Komplement. 2012;19
Suppl. 2:29-36.


http://apps.who.int/iris/bitstream/10665/95008/1/9789243506098_spa.pdf
http://apps.who.int/iris/bitstream/10665/95008/1/9789243506098_spa.pdf
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0080
dx.doi.org/10.1371/journal.pone.0165801
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0090
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0095
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0100
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0105
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0110
https://www.ncbi.nlm.nih.gov/books/NBK92755/
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0120
dx.doi.org/10.1111/jphp.12243
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0130
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0135
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140
http://refhub.elsevier.com/S2530-0180(18)30053-2/sbref0140

	Alternative therapies in diabetes
	References


