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Abstract: Introduction: Although some reviews demonstrated the advantages of a diet with a higher
protein intake, other reviews have observed that a diet high in carbohydrates, with low-glycaemic
index carbohydrates and good fibre intake, is equally effective in improving insulin sensitivity. The
aim of this presentation is to show the ideal protein quality and quantity and the dietary
composition for the prevention and metabolic control of type 2 diabetes mellitus (T2DM). Methods:
Over 2831 articles were screened, and 24 from the last 5 years were analysed and summarised for
this review, using the protein, diabetes and insulin glucose metabolic keywords in Pubmed in June
2019. Results: Eleven studies demonstrate that a higher consumption of proteins has a positive effect
on insulin sensitivity. A higher intake of animal protein seems to be related to an increased risk of
T2DM. Four studies show that consumption of meat has a deleterious effect. Higher intake of plant
protein and dairy products is associated with a modestly reduced risk. Discussion: Based on the
results obtained, for the prevention of T2DM and all disorders related to metabolic syndrome, no
ideal dietary composition has yet been found. The advantage of plant protein sources may be related
to the foods” low-glycaemic index due to the high fibre content. However, the right protein quality
(animal and plant) and the quantity for T2DM prevention and metabolic control are unclear and
need to be investigated with further long-term studies.
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1. Introduction

Mediterranean diet, with its recommendation to reduce protein from animal sources and to
improve intake of whole grain carbohydrates and fibres, has been considered for decades the
cornerstone for people with or at risk of T2DM [1] Fibre consumption, by regulating postprandial
glucose and insulin levels, can be effective to improve metabolic control in people with T2DM and
pre-diabetes [2—4].

There are conflicting views on protein intake. Some studies highlighted animal protein
consumption as a factor predisposing to insulin resistance and T2DM, especially during intentional
caloric restriction to induce weight loss [5], while others have reported that a moderately high
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consumption of proteins can improve IS and weight loss. Nevertheless, how protein dietary intake
can actually affect glucose homeostasis, insulin signalling and risk of developing T2DM is not fully
understood [6]

According to this background, we performed a narrative review of the major evidence from
literature on the effects of dietary protein intake on glucose homeostasis and regulation in people
with or at risk of T2DM.

2. Materials and Methods

We searched electronic databases of PubMed, Web of Science, EMBASE and Cochrane Central
Register of Controlled Trials (CENTRAL) using the following keywords as title/abstract fields:
(“insulin resistance” OR “insulin sensitivity” OR “type 2 diabetes” OR “diabetes” OR “T2DM”) AND
(“protein” OR “protein diet” OR high protein” OR “protein intake” OR “Protein OR “dietary
protein” OR ““population” or “human”).

Filtering the results of the last 5 years, 2831 studies with these characteristics were obtained. Two
hundred eighty-nine papers were excluded because they were duplicate studies. Of these, an
additional 2042 were excluded with use of the criteria above after title and abstract review, leaving
500 articles for full text review.

3. Results

Twenty-four studies (reviews/meta-analysis) are considered for this review [7-30]. Of the 24
articles we considered, 16 are studies on T2DM patients, 4 on obese patients and 7 assessed the risk
of diabetes in healthy patients.

4. Discussion

It is controversial whether different dietary sources of protein can elicit different effects and
therefore result as more preferable choices for patients with or at risk of T2DM. Some of thestudies
evaluated [16,17,30] did not distinguish the animal protein source (Table 1) but simply affirmed an
increased risk given by an increased animal protein intake.

Table 1. Differences in insulin sensitivity for different protein sources.

Study Year Meat Fish Eggs Dairy products Plant protein
Liu AY. et al. 2015 ++

Pasin G. et al. 2015 RS

Malik VS et al. 2016 -- ? ? ? ++

Parackal S. 2016 -- --

Jung CH. et al. 2017 -- + + ++

Tian S et al. 2017 4

Geiker NRW. et al. 2018 +

Zhao LG. et al. 2019 -- s ? s s

+-+ improves insulin sensitivity
+does not affect insulin sensitivity
— worsens insulin sensitivity

? no information has been analysed in this respect; the study makes no distinctions

Table 2. Studies that report the nature of the protein component analysed.
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|§tudy |Year [Population|Type (n) | Effects on IS* [Details of the study objectives |
Mignone LE et al. 2015 T2DM Different ++ Mik protein analysis (whey) for insulin sensitivity
Pasin G et al. 2015 T2DM RCT (28) ++ Analysis of the effect of dairy protein on IR and T2DM people
Vasanti S. Malik et al. 2016 All Cohort (3) -- Population studies. Association between different protein sources (animalsivegetals) and T2DM risk
Parackal S. 2016 All Descriptive -- Population studies. Association of western eating habits and protein consumption with IR and T2DM

M Tian S etal. 2017 T2DM Cohort (11) -- Cohort studies. Associations between different protein sources (animals/vegetals) and T2DM risk.
Geiker NRW et al. 2018 T2DM Osbser. / interv. (3) +/- Analysis of inter vational studies. C ion between egg consumption and T2DM and CVD
ZhaolG et al. 2019 All Cohort (8) -- Cohort studies. Associations between different protein sources (animals/vegetals) and T2DM risk.

*Insulin sensitivity differences based on study conclusions:

(++) positive, better parameters than standard diets with high carbohydrates, proteins help insulin sensitivity

(+/-) none, there are no differences between HP and HC diets, proteins do not affect insulin sensitivity

(--) negative, standard high carbohydrate diet has better outcomes on insulin sensitivity, proteins lower insulin sensitivity

Regarding the effect of animal protein on IR, only few studies evaluated animal protein intake
from plant intake. Several studies show that excessive consumption of red meat could have negative
effects in the long term. A high red meat consumption could negatively affect glucose/insulin
homeostasis and inflammatory profile, via mechanisms involving central fat accumulation. [31]

Adding enough protein (20-25%) especially from vegetable sources is suggested to be a diet
prescription for the prevention and management of T2DM [25]. Thus, other studies suggest an
increase in the consumption of plant protein (as legumes) which, due to the simultaneous presence
of dietary fibre, would have positive effects on insulin sensitivity.

Accordingly, a recent meta-analysis of RCTs on the effects of replacing animal proteins with plant
proteins on glycaemic control in subjects with T2DM [32,33] hypothesised various interestingmechanisms
potentially leading to the improvement of IS observed with plant consumption. It has been observed that
the intake of raw protein plant foods leads to more significant results than the integration with plant
proteins in the improvement of various parameters of T2DM [34].

A review assessed whether dietary total, animal, and plant protein could be associated with type
2 diabetes risk. Total protein was associated with a higher risk of T2D and this association was largely
due to the protein of animal origin. Plant protein had a modest nonlinear dose-response association
with T2D risk. Therefore, public health recommendations should consider the protein sources for
T2D prevention [30].

Iron heme consumption, which is much more bioavailable, appears to be associated with an
increased risk of T2DM. In contrast, plants contain iron in the inorganic form (not heme), which is
less bioavailable and ismore difficult to absorb. Another potential protection mechanism may be
related to the different amino acid profiles of plant sources richer in L-arginine [35]. This aminoacid
seems to be related to improving insulin sensitivity by promoting insulin secretion by pancreatic cells
due to the effect on electrical activity. Nevertheless, the studies analysed are highly confusing, and
the variations are too small to be considered reliable.

Recommendations from current guidelines in terms of adherence to healthy and varied dietetic
habits, based on natural and hardly processed foods, alongside regular physical exercise, remain to
be the cornerstone to effectively counteract the increasing epidemic of T2DM and related diseases.
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