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Abstract

Objectives. — Low-circulating testosterone is associated with development of type 2 diabetes in obese men. In this study, we examined the effects
of experimental overfeeding and weight gain on serum levels of sex hormones and skeletal muscle expression of steroidogenic enzymes in healthy
men with (FH+) and without (FH-) a family history of type 2 diabetes.

Methods. — Following a 3-day lead in energy balanced diet, FH+ (n =9) and FH-men (n = 11) were overfed by 5200 kJ/day (45% fat) for 28 days.
Body weight, fasting glucose, insulin, sex steroid, sex hormone binding globulin (SHBG) levels, insulin sensitivity (hyperinsulinaemic-euglycaemic
clamp) and body fat (DXA) were assessed in all individuals at baseline and day 28, and sex steroidogenesis-related enzyme expression in vastus
lateralis biopsies was examined in a subset (n=11).

Results. — Body weight, fat mass and fasting insulin levels were increased by overfeeding (P <0.01) and insulin was increased significantly
more in FH+ men (P <0.01). Serum sex hormone binding globulin (SHBG) and Sa-dihydrotestosterone (DHT) were reduced with overfeeding
(P <0.05), and serum testosterone and DHT were reduced to a greater extent in FH+ men (P <0.05). Overfeeding reduced mRNA expression of
3B-hydroxysteroid dehydrogenase (HSD) and 17BHSD (P < 0.007), independently of group. Sa-Reductase (SRDSA1) mRNA expression was not
changed overall, but a time by group interaction was observed (P =0.04).

Conclusion. — Overfeeding reduced SHBG and muscle expression of enzymes involved in the formation of testosterone in skeletal muscle. Men
with a family history of T2DM were more susceptible to deleterious outcomes of overfeeding with greater reductions in serum testosterone and
DHT and greater increases in markers of insulin resistance, which may contribute to increased risk of developing type 2 diabetes.
© 2014 Elsevier Masson SAS. All rights reserved.
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1. Introduction drome and an increased risk of type 2 diabetes mellitus (T2DM)
[1]. In men, obesity is associated with reduced serum sex hor-
mone binding globulin (SHBG) and testosterone concentrations
while those of serum estradiol and estrone are increased [2]. A
meta-analysis of 52 studies showed that men in the lowest quar-

tile for serum testosterone or SHBG had higher risk of metabolic

Obesity, and particularly visceral adiposity in conjunction
with reduced muscle mass, is associated with the metabolic syn-
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syndrome versus men in the highest quartile [3]. In the major-
ity of these studies, the relationship holds following adjustment
with BMI, although typically adjustments were not made for
visceral adiposity. Low serum testosterone also independently
predicts progression to T2DM in overweight men [4,5]. Thus,
increasing evidence supports a role for low testosterone in pro-
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moting insulin resistance and type 2 diabetes, although causal
evidence is lacking.

Obese men with T2DM also have lower serum levels of dehy-
droepiandrosterone (DHEA) and its sulfate derivate (DHEA-S)
[6,7]. DHEA is primarily produced by the adrenal gland, but
several studies have demonstrated that other tissues, includ-
ing human and rodent skeletal muscle can produce some
DHEA [8-10]. DHEA is converted to testosterone by 3f3-
hydroxysteroid dehydrogenase (HSD) and 173-HSD. DHEA-S
is a terminal steroid that cannot be further biotransformed
into active steroid metabolites. Testosterone is converted in a
tissue-specific manner to either Sa-dihydrotestosterone (DHT),
a more potent ligand for the androgen receptor by Sa-reductase
(SRD5A) [11], or oestradiol by aromatase. There are two iso-
forms of SRD5A (designated type 1 and type 2) that exhibit
tissue-specific expression patterns with the type 1 isoform
broadly distributed and the type 2 isoform found predomi-
nantly in male sex-accessory tissue, such as epididymis, the
prostate and seminal vesicles. Aromatase is also found in
extragonadal sites, including brain, bone and adipose tissue
and its activity in adipose tissue is elevated in obesity [12].
In skeletal muscle, metabolic enzymes 33-HSD, 173-HSD,
and SRD5A1 as well as synthesis of DHT and testosterone
from DHEA have all been reported [10,13]. In skeletal mus-
cle, reduced levels of DHEA and SRD5A1 are observed in
obese men with T2DM and in rats fed with a high sucrose
diet, which can be reversed with DHEA treatment [6,7]. DHEA
treatment also activates the insulin signalling pathway and
reduces blood glucose levels in streptozotocin-induced diabetic
mice [14]. These studies suggest that local sex steroidogen-
esis may have direct effects on insulin sensitivity, at least in
rodents.

First-degree relatives of individuals with a family history
of T2DM (FH+) are at increased risk of developing T2DM
[15,16] and have a greater tendency towards insulin resis-
tance [16,17], central adiposity [18], inflammation [19], and
reduced mitochondrial function [20,21]. Low serum testosterone
is also associated with greater risk of developing metabolic
syndrome in men with a family history of type 2 diabetes
[22]. The effects of short term experimental overfeeding on
testosterone and other sex steroid hormone levels as well as
local muscle steroidogenesis in men with and without a fam-
ily history of T2DM has not previously been tested. Here, we
hypothesised that overfeeding would reduce serum testosterone
levels as well as local expression of muscular steroidogenesis-
related enzymes 3BHSD, 173-HSD and SRD5AI, and that
these effects would be greater in men with a family history of
T2DM.

2. Methods
2.1. Subjects and metabolic tests

This study protocol was approved by the Human Research
and Ethics Committee at Saint-Vincent’s Hospital, Sydney and

subjects provided informed written consent before commence-
ment of the study, which were conformed to the standards set

by the Declaration of Helskinki. The original study design is
described in detail previously [23], and included 20 women and
20 men. This analysis includes all 20 men that were studied
in the original cohort, and 9 reported at least one first-degree
relative with type 2 diabetes [23]. Subjects were excluded if
their weight had changed by >2kg in the preceding 6 months,
if they exercised more than 60 min per week, if they were
taking medications known to affect insulin sensitivity, lipid
metabolism or blood pressure, or if they had a personal history
of type 2 diabetes or cardiovascular disease. Insulin sensitiv-
ity was measured as the glucose infusion rate (GIR) necessary
to maintain euglycaemia for the final 30 min of a 2h hyper-
insulinaemic clamp (60 mUm?min~') and was adjusted for
fat free mass by dual X-ray absorptiometry (Hologics, USA),
and abdominal fat distribution and liver fat was assessed by
computed tomography (GE Healthcare) as previously described
[23].

2.2. Diets

Estimated energy requirements were calculated for each par-
ticipant using equations previously generated by doubly labeled
water and intake balance techniques [24]. A trained dietitian
then planned individual menus for the participants. All foods
were provided at baseline energy requirements with a nutrient
composition of 30% of energy as fat, 15% as protein and 55% as
carbohydrate for 3 days prior to baseline metabolic testing. All
foods were also provided from day 0-3 and day 25-28 of the
study. On days 3-25 of overfeeding, participants were instructed
to consume their regular diets and were provided with high fat
snacks to achieve an intake of 5200 KJ/day above baseline. They
were required to complete a checklist every day, reporting which
snacks were consumed, complete 3-day diet diaries once before
study commencement and twice during the overfeeding phase,
and to meet with the study dietitian weekly. Diets were analysed
for macronutrients and fatty acid composition using FoodWorks
2007 based on the Australian foods database (Xyris Software,
QLD, Australia).

2.3. Gene expression

Muscle biopsies were carried out according to previously
described techniques in a subset of men (n=11, 4 FH-and 7
FH+) [25]. Total tissue RNA was isolated using Trizol according
to previously described studies [25] and the quality and amounts
were assessed by nanodrop. Total tissue RNA was reverse tran-
scribed by omniscript reverse transcriptase using a Quantitec
cDNA synthesis kit according to the manufactures instructions
(Qiagen, California, USA). gPCR was carried out using a PCR
thermal cycler with Fast Universal Master Mix according to the
manufactures recommendations (Applied Biosystems, CA). The
gene pecific primers for 33-HSD [Hs04194787 _gl1], 173-HSD
type 3 [Hs00609319_m1], SRD5AT1 type 1 [Hs00602691_mH]
were purchased (Applied Biosystems, CA). Results are nor-
malised to GAPDH [Hs02758991_g1], which was not changed
by overfeeding and was not significantly different between
groups.
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Table 1
Anthropometric and metabolic responses to overfeeding in men with (FH+) and without (FH-) a family history of type 2 diabetes.

FH- FH+ P value

Baseline 28 days Baseline 28 days Time Group Time by group
Weight (kg) 81.3 £ 12.9 83.8 £ 125 812 +73 849 £ 7.8 0.001 0.9 0.2
BMI (kg/m?) 25.1 £35 259+ 34 258 £24 269 £23 0.001 0.2 0.3
Total body fat (%) 27.1 £ 0.1 28.5 £ 0.1 31.3 £ 0.1 325 £ 0.1 0.002 0.9 0.8
Subcutaneous fat (cm?) 210 £ 96 227 £ 90 235 £ 48 258 £ 61 0.001 0.5 0.4
Visceral fat (cm?) 84 £+ 53 92 + 44 107 + 62 122 + 59 0.02 0.3 0.5
Glucose (mmol/L) 47+ 04 4.6 +£0.2 45402 4.6 +0.2 0.6 0.4 0.1
Insulin (pmol/L) 70.8 £ 323 71.2 £ 228 66.1 £ 11.1 91.2 £+ 21.6 0.01 0.4 0.01
HOMA-IR 2.09 £ 1.01 2.05 £ 0.72 1.83 £ 0.31 2.62 £ 0.66 0.02 0.6 0.01
GIR (pmol/kgFFM/min) 60.4 £+ 24.8 51.0 £ 20.5 452 £ 11.1 432+ 139 0.08 0.12 0.3

Means + SD; outcomes were analysed with linear mixed effects models; HOMA-IR: homeostasis model of assessment; GIR: glucose infusion rate.

2.4. Biochemical analysis

Glucose was analysed using a glucose oxidase electrode (Y SI
Life Sciences, OH, USA). Fasting serum insulin and leptin were
assayed by radio-immunoassay (Linco Research, St Charles,
MO, USA) and serum testosterone (T), Sa-dihydrotestosterone
(DHT), estrone (E1) and 17B-estradiol (E2) were measured
by a validated stable-isotope dilution LC-MS/MS [26]. HDL-
cholesterol and triacylglycerol were evaluated by enzymatic
colorimetry (Roche, IN, USA) and LDL was calculated by the
Friedewald equation.

2.5. Statistical analysis

All values are expressed as means & SEM. Outcomes were
analysed with linear mixed effects models using maximum like-
lihood estimation. The models included fixed effects for group,
time as a categorical variable, and the group by time interaction.
Relationships between sex steroid hormone concentrations and
serum insulin, blood glucose levels, and mRNA expression were
determined using Pearson correlation coefficients.

3. Results

There were no detectable differences in any of the baseline
characteristics examined between groups. Overfeeding led to
weight gain, increased body fat, increased visceral and subcuta-
neous fat, fasting serum insulin and HOMA-IR (Table 1) and a
trend towards reduced insulin sensitivity by hyperinsulinaemic-
euglycaemic clamp (P =0.08, Table 1). The increase in insulin
and HOMA-IR was greater in men with a family history of
T2DM (Table 1).

3.1. Serum sex hormones

At baseline, there was no difference in the serum levels of the
sex hormones between groups. Serum SHBG was significantly
reduced by overfeeding, independently of group (P <0.001,
Fig. 1). Serum DHT was also reduced by overfeeding (P =0.03),
and to a greater extent in those with a family history of type 2
diabetes (P <0.05, Fig. 1) and although, serum testosterone did
not change overall, a time by group interaction was observed

(P=0.04, Fig. 1). There was no change in serum estradiol or
estrone with overfeeding or by group, although weight gain
at 28 days was inversely correlated with the changes in serum
estrone (r2=-0.23, P=0.03). The change in SHBG was also
inversely correlated with the change in body weight (2 =—0.22,
P=0.03, Fig. 2A) and visceral fat mass (r2 =-0.47, P=0.002,
Fig. 2B).

3.2. Markers of muscle steroidogenesis

Expression levels at baseline and in response to overfeed-
ing are given in Fig. 3. SRD5A1 expression was not changed
by overfeeding, but a group by time interaction was observed
(P=0.04) with FH+ men decreasing and FH— men increasing
expression of SRD5A1. Expression of 3BHSD and 17BHSD
mRNA was significantly reduced by overfeeding (P <0.007),
independently of group.

4. Discussion

Low levels of serum testosterone and SHBG are associated
with increased risk of metabolic syndrome in men [3] and low
testosterone is also associated with increased risk of type 2
diabetes [4,5]. Furthermore, weight loss is associated with a pro-
portional increase and weight gain with a proportional decrease
in serum testosterone and SHBG over 4-year follow-up in men
[27]. However, it is not clear whether change in sex hormones
are an early event in response to nutritional overload and con-
tribute to the development of insulin resistance and metabolic
syndrome, or are a later consequence of increased adiposity
and the insulin-resistant state. In this study, and as previously
reported [28,29], overfeeding induced weight gain and increased
fasting insulin and HOMA-IR, and to a greater extent in men
with a family history of type 2 diabetes. This study therefore
provides a unique opportunity to study potential contributors to
insulin resistance.

SHBG regulates the biological action of sex hormones. In
this study, and as shown following 100days of overfeeding
previously [30], SHBG levels were significantly reduced by
overfeeding, and this response was similar in men with and
without a family history of type 2 diabetes. We also observed
that the reduction in SHBG was in proportion to the amount
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Fig. 1. Serum (A) sex hormone binding globulin, (B) testosterone, (C) Sa-dihydrotestosterone (DHT), (D) estradiol (E) estrone at baseline and 28 days of overfeeding
in individuals with and without a family history (FH) of type 2 diabetes. “P <0.05, P < 0.001.

of fat gained, and in particular, with the amount of visceral fat
gained. This study therefore suggests that the change in SHBG
is more closely aligned to changes in abdominal adiposity rather
than insulin resistance per se. SHBG is synthesized primarily in
the liver, and some studies suggest that increased liver lipid may
inhibit SHBG secretion [31]. Whilst liver density was reduced
in this study, indicating an increase in liver fat with overfeeding,
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Fig. 2. Correlations between the reduction in SHBG concentrations and (A)
weight gain and (B) visceral fat mass gain in response to 2 days of overfeeding.

we did not observe relationships between these variables in this
study.

As also reported in a previous overfeeding study [30], serum
testosterone levels were not altered by 28 days of overfeeding.
However, reductions in serum testosterone were reported fol-
lowing prolonged high sucrose overfeeding and weight gain in
rats [6] and spontaneous weight gain over 4-year follow-up in
men [27]. Potentially, these differences may be explained by
the length of the weight gain protocols and the younger age
of the participants in these overfeeding studies. Of importance,
we observed a divergence in the serum testosterone and DHT
responses to overfeeding, according to whether or not a family
history of T2DM was present. This greater reduction in testos-
terone, and the more biologically active DHT, in response to
overfeeding in FH+ individuals is intriguing, and potentially
may contribute to increased risk of type 2 diabetes in this popu-
lation. Moreover, this may be linked with the greater increase in
insulin resistance in FH+, although no direct correlations were
observed between the change in testosterone or DHT and the
change in fasting insulin or insulin sensitivity by clamp. The
mechanisms underlying greater susceptibility to metabolic con-
sequences of over-nutrition in FH+ individuals remains unclear,
but may be attributable, at least in part, to more slightly more
weight gain in FH+ men.

Serum estrone and estradiol increase with increasing age and
obesity in men [32,33] and estradiol levels decrease following
weight loss induced by either surgery or caloric restriction and
generally in proportion to the total amount of weight lost [34]. In
this study, serum estrone and estradiol were not altered by short
term overfeeding and no differences were reported according to

family history of type 2 diabetes.
We also investigated the effects of overfeeding on enzymes

required for the synthesis of sex steroids in skeletal muscle.
These enzymes are required for the formation of testosterone
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Fig. 3. Gene expression levels of SRD5A1, 3BHSD and 17BHSD in vastus
lateralis muscle at baseline and 28 days of overfeeding in a subset of individuals
with (n=7) and without (= 4) a family history of type 2 diabetes. **Time effect
P <0.007; “Time by group interaction P=0.04.

from DHEA, and therefore, reduced expression of these
enzymes may reduce local muscle testosterone concentrations,
but are not customarily reflective of expression occurring in the
gonads, or systemically. In this study, overfeeding reduced mus-
cular steroidogenesis-related enzymes, 173-HSD and 33-HSD
mRNA content in both groups and may therefore reduce local
testosterone availability in skeletal muscle. However, it is impor-
tant to note that the origins of the sex steroid hormones in skeletal
muscle remains unclear, and may be from systemic endocrine
delivery, paracrine secretion by surrounding adipocytes, or from
local intracrine synthesis. In this study, individuals with a family
history of T2DM also had a greater reduction in expression of
SRDS5AL in skeletal muscle in response to overfeeding, poten-
tially contributing to reduced local DHT. In mouse, DHEA-S

or testosterone treatment increased SRD5SA1 protein content in
muscle, and this was correlated with increased insulin sensitiv-
ity as assessed by GLUT-4 translocation [ 10]. Furthermore, low
dose testosterone increased insulin-induced phosphorylation of
mTOR, S6 kinase and IRS-1 in differentiated L6 myotubes [35].
Together, this work suggests that increasing local steroidgenesis,
in muscle, may improve insulin signalling. However, it should be
noted that DHEA-S treatment primarily increases serum estra-
diol in men [36] and insulin sensitivity was not altered following
chemical castration in men [37], suggesting that testosterone
mediates any changes in insulin sensitivity indirectly via effects
on muscle metabolism or lipolysis, although changes in local
muscle steroidogenesis were not examined in that study.

In conclusion, overfeeding reduced SHBG and muscle
expression of enzymes involved in the formation of testosterone
in skeletal muscle. Men with a family history of T2DM were
more susceptible to deleterious outcomes of overfeeding with
greater reductions in serum testosterone and DHT and greater
increases in markers of insulin resistance, which may contribute
to increased risk of developing type 2 diabetes.

Author contributions

KS performed experiments, analysed data and wrote
the manuscript, DSB and DJH performed experiments and
revised/edited the manuscript, GW and SF revised/edited the
manuscript, LKH analysed data and wrote the manuscript.

Disclosure of interest

The authors declare that they have no conflicts of interest
concerning this article.

All authors have been given opportunity to comment on the
content of this manuscript and have approved submission.

Acknowledgements

This work was supported by funding from the National
Health and Medical Research Council of Australia (Grant num-
ber 427639). LKH is supported by Australian Research Council
(FT12010027). Future Fellowship and DS-B by Australian Dia-
betes Society (ADS) Fellowship.

Appendix A. Supplementary data

Supplementary data (French résumé) associated with this
article can be found, in the online version, at http://dx.doi.org/
10.1016/j.diabet.2014.03.006.

References

[1] Atlantis E, Martin SA, Haren MT, Taylor AW, Wittert GA. Inverse asso-
ciations between muscle mass, strength, and the metabolic syndrome.
Metabolism 2009;58:1013-22.

[2] Kim C, Halter J. Endogenous sex hormones, metabolic syndrome, and
diabetes in men and women. Curr Cardiol Rep 2014;16:1-12.

[3] Brand JS, van der Tweel I, Grobbee DE, Emmelot-Vonk MH, van der
Schouw YT. Testosterone, sex hormone-binding globulin and the metabolic


http://dx.doi.org/10.1016/j.diabet.2014.03.006
http://dx.doi.org/10.1016/j.diabet.2014.03.006
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0005
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0010
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015

444 K. Sato et al. / Diabetes & Metabolism 40 (2014) 439444

syndrome: a systematic review and meta-analysis of observational studies.
Int J Epidemiol 2011;40:189-207.

[4] Laaksonen DE, Niskanen L, Punnonen K, Nyyssonen K, Tuomainen T-P,
Valkonen V-P, et al. Testosterone and sex hormone-binding globulin predict
the metabolic syndrome and diabetes in middle-aged men. Diabetes Care
2004;27:1036-41.

[5] Haring R, Volzke H, Felix SB, Schipf S, Dorr M, Rosskopf D, et al. Pre-
diction of metabolic syndrome by low serum testosterone levels in men:
results from the study of health in Pomerania. Diabetes 2009;58:2027-31.

[6] Sato K, Iemitsu M, Aizawa K, Mesaki N, Ajisaka R, Fujita S. DHEA
administration and exercise training improves insulin resistance in obese
rats. Nutr Metab 2012;9:47-54.

[7] Sato K, Iemitsu M, Aizawa K, Mesaki N, Fujita S. Increased muscular dehy-
droepiandrosterone levels are associated with improved hyperglycemia in
obese rats. Am J Physiol Endo Metab 2011;301:E274-80.

[8] Mellon SH, Griffin LD, Compagnone NA. Biosynthesis and action of
neurosteroids. Brain Res Rev 2001;37:3-12.

[9] Takeuchi S, Mukai N, Tateishi T, Miyakawa S. Production of sex steroid
hormones from DHEA in articular chondrocyte of rats. Am J Physiol Endo
Metab 2007;293:E410-5.

[10] Sato K, Iemitsu M, Aizawa K, Ajisaka R. Testosterone and DHEA activate
the glucose metabolism-related signaling pathway in skeletal muscle. Am
J Physiol Endo Metab 2008;294:E961-8.

[11] Labrie F, Belanger A, Simard J, Van L-T, Labrie C. DHEA and peripheral
androgen and estrogen formation: intracinology. Ann New York Acad Sci
1995;774:16-28.

[12] Stocco C. Tissue physiology and pathology of aromatase. Steroids
2012;77:27-35.

[13] Aizawa K, Iemitsu M, Maeda S, Otsuki T, Sato K, Ushida T, et al. Acute
exercise activates local bioactive androgen metabolism in skeletal muscle.
Steroids 2010;75:219-23.

[14] Coleman DL, Schwizer RW, Leiter EH. Effect of genetic background on the
therapeutic effects of dehydroepiandrosterone (DHEA) in diabetes-obesity
mutants and in aged normal mice. Diabetes 1984;33:26-32.

[15] Meigs JB, Cupples LA, Wilson PW. Parental transmission of type 2 dia-
betes: the Framingham Offspring Study. Diabetes 2000;49:2201-7.

[16] Warram JH, Martin BC, Krolewski AS, Soeldner JS, Kahn CR. Slow
glucose removal rate and hyperinsulinemia precede the development of
type II diabetes in the offspring of diabetic parents. Ann Intern Med
1990;113:909-15.

[17] Rothman DL, Magnusson I, Cline G, Gerard D, Kahn CR, Shulman RG,
etal. Decreased muscle glucose transport/phosphorylation is an early defect
in the pathogenesis of non-insulin-dependent diabetes mellitus. Proc Natl
Acad Sci U S A 1995;92:983-7.

[18] Nyholm B, Nielsen MF, Kristensen K, Nielsen S, Ostergard T, Pedersen SB,
et al. Evidence of increased visceral obesity and reduced physical fitness
in healthy insulin-resistant first-degree relatives of type 2 diabetic patients.
Euro J Endocrinol 2004;150:207-14.

[19] Ruotsalainen E, Salmenniemi U, Vauhkonen I, Pihlajamaki J, Punnonen
K, Kainulainen S, et al. Changes in inflammatory cytokines are related to
impaired glucose tolerance in offspring of type 2 diabetic subjects. Diabetes
Care 2006;29:2714-20.

[20] Befroy DE, Petersen KF, Dufour S, Mason GF, de Graaf RA, Roth-
man DL, et al. Impaired mitochondrial substrate oxidation in muscle
of insulin-resistant offspring of type 2 diabetic patients. Diabetes 2007
May;56:1376-81.

[21] Petersen KF, Dufour S, Befroy D, Garcia R, Shulman GI. Impaired mito-
chondrial activity in the insulin-resistant offspring of patients with type 2
diabetes. N Engl J Med 2004;350:664-71.

[22] Tong PCY, Ho C-S, Yeung VTF, Ng MCY, So W-Y, Ozaki R, et al. Asso-
ciation of testosterone, insulin-like growth factor-I, and C-reactive protein

with metabolic syndrome in Chinese middle-aged men with a family history
of type 2 diabetes. J Clin Endo Metab 2005;90:6418-23.

[23] Samocha-Bonet D, Campbell L, Viardot A, Freund J, Tam C, Greenfield J,
et al. A family history of type 2 diabetes increases risk factors associated
with overfeeding. Diabetologia 2010;53:1700-8.

[24] Heilbronn LK, de Jonge L, Frisard MI, DeLany JP, Larson-Meyer DE, Rood
J, et al. Effect of 6-month calorie restriction on biomarkers of longevity,
metabolic adaptation, and oxidative stress in overweight individuals: a
randomized controlled trial. JAMA 2006;295:1539-438.

[25] Samocha-Bonet D, Campbell LV, Mori TA, Croft KD, Greenfield JR,
Turner N, et al. Overfeeding reduces insulin sensitivity and increases oxida-
tive stress, without altering markers of mitochondrial content and function
in humans. PLoS One 2012;7:¢36320.

[26] Harwood DT, Handelsman DJ. Development and validation of a sensitive
liquid chromatography—tandem mass spectrometry assay to simultaneously
measure androgens and estrogens in serum without derivatization. Clin
Chim Acta 2009;409:78-84.

[27] Camacho EM, Huhtaniemi IT, O’Neill TW, Finn JD, Pye SR, Lee DM, et al.
Age-associated changes in hypothalamic—pituitary—testicular function in
middle-aged and older men are modified by weight change and lifestyle
factors: longitudinal results from the European Male Ageing Study. Euro
J Endocrinol 2013;168:445-55.

[28] Bachmann OP, Dahl DB, Brechtel K, Machann J, Haap M, Maier T,
et al. Effects of intravenous and dietary lipid challenge on intramyocellular
lipid content and the relation with insulin sensitivity in humans. Diabetes
2001;50:2579-84.

[29] Erdmann J, Kallabis B, Oppel U, Sypchenko O, Wagenpfeil S, Schus-
dziarra V. Development of hyperinsulinemia and insulin resistance during
the early stage of weight gain. Am J Physiol Endocrinol Metab 2008;294:
E568-75.

[30] Pritchard J, Després J-P, Gagnon J, Tchernof A, Nadeau A, Tremblay
A, et al. Plasma adrenal, gonadal, and conjugated steroids before and
after long term overfeeding in identical twins. J Clin Endocrinol Metab
1998;83:3277-84.

[31] Peter A, Kantartzis K, Machann J, Schick F, Staiger H, Machicao F, et al.
Relationships of circulating sex hormone-binding globulin with metabolic
traits in humans. Diabetes 2010;59:3167-73.

[32] Jasuja GK, Travison TG, Davda M, Murabito JM, Basaria S, Zhang A,
et al. Age trends in estradiol and estrone levels measured using liquid
chromatography tandem mass spectrometry in community-dwelling men
of the Framingham Heart Study. J Gerontol Biol Sci Med Sci 2012;68:
733-40.

[33] Sartorius G, Spasevska S, Idan A, Turner L, Forbes E, Zamojska A, et al.
Serum testosterone, dihydrotestosterone and estradiol concentrations in
older men self-reporting very good health: the healthy man study. Clin
Endocrinol 2012;77:755-63.

[34] Corona G, Rastrelli G, Monami M, Saad F, Luconi M, Lucchese M,
etal. Body weight loss reverts obesity-associated hypogonadotropic hypog-
onadism: a systematic review and meta-analysis. Euro J Endocrinol
2013;168:829-43.

[35] Allemand MC, Irving BA, Asmann YW, Klaus KA, Tatpati L, Coddington
CC, et al. Effect of testosterone on insulin stimulated IRS1 Ser phosphory-
lation in primary rat myotubes — a potential model for PCOS-related insulin
resistance. PLoS One 2009:4:e4274.

[36] Jankowski CM, Gozansky WS, Kittelson JM, Van Pelt RE, Schwartz RS,
Kohrt WM. Increases in bone mineral density in response to oral dehy-
droepiandrosterone replacement in older adults appear to be mediated by
serum estrogens. J Clin Endo Metab 2008;93:4767-73.

[37] Rabiee A, Dwyer AA, Caronia LM, Hayes FJ, Yialamas MA, Andersen
DK, et al. Impact of acute biochemical castration on insulin sensitivity in
healthy adult men. Endo Res 2010;35:71-84.


http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0015
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0020
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0025
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0030
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0035
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0040
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0045
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0050
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0055
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0060
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0065
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0070
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0075
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0080
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0085
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0090
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0095
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0100
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0105
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0110
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0115
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0120
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0125
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0130
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0135
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0140
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0145
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0150
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0155
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0160
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0165
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0170
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0175
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0180
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185
http://refhub.elsevier.com/S1262-3636(14)00067-6/sbref0185

	Serum sex steroids and steroidogenesis-related enzyme expression in skeletal muscle during experimental weight gain in men
	1 Introduction
	2 Methods
	2.1 Subjects and metabolic tests
	2.2 Diets
	2.3 Gene expression
	2.4 Biochemical analysis
	2.5 Statistical analysis

	3 Results
	3.1 Serum sex hormones
	3.2 Markers of muscle steroidogenesis

	4 Discussion
	Author contributions
	Disclosure of interest
	Acknowledgements
	Appendix A Supplementary data
	References


