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Food consumption induces oxidative stress in humans, but the changes in
oxidative stress levels after a regular meal are still unclear. We conducted
an experimental study on 20 healthy volunteers (10 males, 10 females), who
matched in age (£2 years). They were given a regular diet (total energy of
704 kcal, which contains 75g of carbohydrates, 35g of protein, and 299
of lipids) at 11:30a.m. after a fast of over 12h. We collected 6-repeated
measures of venous blood samples at 2-h intervals via heparin anticoagulant
tubes immediately after the meal (indicated as "0" h) and up to 10h post-
consumption. Biomarkers included plasma fluorescent products, plasma
malondialdehyde, plasma total antioxidant capacity, and plasma superoxide
dismutase. FIOPs were measured at three excitation/emission wavelengths
(FIOP_320, FIOP_360, and FIOP_400). The average age and BMI for the twenty
participants were 22.70 + 1.98 years and 20.67 + 2.34 kg/mz, respectively.
Within 10 h after the meal, the overall trend of FIOPs were generally similar.
There was no evidence of dose response for any of the three FIOPs (all P >
0.05). However, levels of MDA decreased with the time of fasting (Pjjear and
Pquadratic < 0.05), with the biggest decrease occurring between 0 and 2 h post-
meal. The overall trend of T-AOC and SOD levels also decreased with fasting
time (Plinear and Pquadratic < 0.05), though an increase was observed between
0 and 2h following consumption. Levels of MDA, T-AOC, and SOD but not
FIOPs, decreased with fasting time.
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Introduction

Oxidative stress is characterized as an insufficient endogenous antioxidant
defense system against the overproduction of reactive oxygen species (ROSs)
(1). A high level of oxidative stress causes damage to lipids, proteins, and
DNA, which leads to an increased risk of many chronic conditions, such as
cardiovascular disease, cancer, chronic kidney disease, and osteoporosis (2-6).
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The level of oxidative stress in the body can be measured by
a variety of biomarkers, such as fluorescent oxidation products
(FIOPs), malondialdehyde (MDA), total antioxidant capacity (T-
AOC), and Superoxide dismutase (SOD). FIOPs are stable and
sensitive oxidative stress biomarkers that reflect the oxidation
damage from proteins, lipids, and DNA (7, 8). MDA is one of
the final products of cell polyunsaturated fatty acid peroxidation.
It is widely recognized as one of the most sensitive markers to
assess lipid oxidative damage (9). T-AOC is a good indicator of
diet quality reflecting the antioxidant capacity of a diet, and it
refers to the ability to predict plasma antioxidant status (10).
SOD has an antioxidant function and its mechanism of action
is mainly to scavenge the harmful superoxide anion radical. It is
considered to be an efficient defense step to protect organisms
from negative impacts (11).

Many studies suggests that oxidative stress is influenced by
different diets in the human body (12, 13). There is evidence
indicating that a diet high in fat, animal-based proteins and
carbohydrate induces oxidative stress (14-16). In contrast, an
antioxidant enriched meal or supplementation (i.e., vegetables
and fruit) is able to reduce levels of oxidative stress in the
human body (17-19). To date, few studies have examined the
impact of a regular diet on oxidative stress (20). In addition,
the specific timing for accurately measuring oxidative stress
biomarkers following a regular diet is still unclear. This study
aimed to examine the postprandial changes of FIOPs, MDA,
T-AOC, and SOD in healthy individuals following a regular
diet. Understanding the postprandial changes of oxidative stress
may help prevent food-induced oxidative damage. Further, this
study will help refine the timing of blood sample collection for
accurately measuring oxidative stress levels in humans.

Materials and methods

Study setting and subjects

Twenty healthy volunteers (10 males, 10 females) were
enrolled in the study. All males were individually matched with
a female participant by age (£2 years). The study protocol was
approved by the Institute of Research Board of the School of
Public Health, Jilin University (Project #: 2018-03-05 and project
#:2021-12-06). Written informed consent was obtained from all
individual participants.

Dietary intervention

Participants were instructed to refrain from consuming food
and drinks after 23:00 p.m. the day before the trial. On the day
of the trial, all subjects were given a regular meal at 11:30 a.m.
The meal mainly consisted of 75g of carbohydrates, 35g of
protein, 29 g of lipids; its total energy was about of 704 kcal.
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The observational period lasted for 10 h. During the experiment,
no additional meals or calorie food were allowed. Water was
allowed ad libitum.

Blood sample collection and storage

Venous blood samples were drawn every 2h via heparin
anticoagulant tubes, more specifically, immediately after the
meal (indicated as “0” h), the 2nd hour, the 4th hour, the
6th hour, the 8th hour, and the 10th hour. These tubes were
processed and stored in a —80°C refrigerator until completion
of the oxidative stress biomarkers’ assay.

Measurement of oxidative stress
biomarkers

Levels of FIOPs in plasma were measured by a modified
Shimasaki’s method, which was previously applied by our
previous study (2). In brief, we extracted plasma with
ethanol/ether (3:1, v/v) and with supernatant added for the
detecting instrument. The 96-well Microplate (96-well Black
Flat Bottom Polystyrene High Bind Microplate 3925, Corning®,
USA) and a fluorescent microplate reader (Cytation3 Cell
Imaging Multi-Mode Reader, BioTek, Vermont, USA) were
used to determine the fluorescence. We measured fluorescence
of the supernatant at three wavelengths, including FIOP_320
(excitation 320 nm, emission 420 nm), FIOP_360 (excitation
360 nm, emission 420 nm), and FIOP_400 (excitation 400 nm,
emission 475nm). FIOP_320 represents the interaction of
lipid oxidative products, particularly lineolate, with DNA and
metals. FIOP_360 represents the interaction between lipid
oxidation productions and protein, DNA, and carbohydrates.
FIOP_400 represents the interaction between MDA, proteins,
and phospholipids. The level of fluorescence was expressed
as relative fluorescent intensity units per milliliter of plasma.
The within-run mean coefficients of variation (CVs) for the
measurements at all three wavelengths were <3.6%.

Plasma MDA was detected according to the guideline of
the human MDA Elisa kits (Nanjing Jiancheng Bioengineering
Institute, Nanjing, Jiangsu, China). The levels of MDA were
determined by the spectrophotometric method at 532 nm after
boiling the sample and condensing it with thiobarbituric
acid (TBA).

The levels of T-AOC were determined through Erel’s
automated method, using the total antioxidant capacity assay kit
(Nanjing Jiancheng Bioengineering Institute, Nanjing, Jiangsu,
China). It is generally based on the loss of the characteristic
color of a stable 2,2/—azinobis—(3—ethylbenzthiazoline—G—sulfonic
acid) (ABTS) radical cation by antioxidants. The final results are
expressed as micromoles of Trolox equivalents per liter.
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dismutase (SOD) was measured

among 6 males and 6 age matched females using the

Plasma superoxide
human SOD Elisa kits (Nanjing Jiancheng Bioengineering
Institute, Nanjing, Jiangsu, China). The levels of SOD
were determined by the spectrophotometrically method
at 450 nm.

Statistical analysis

The normality of the data was analyzed with the Shapiro-
Wilk test. We used repeated measures analysis of variance
(ANOVA) to assess the differences in postprandial oxidative
stress biomarkers between different time points. A two-sided P
< 0.05 was identified to be statistically significant. All analyses
were performed with the SPSS statistical software (Version 24.0,
IBM SPSS, IBM Corp, Armonk, NY, USA).

Results

The average age and BMI of the study participants were
22.70 + 1.98 years and 20.67 + 2.34 kg/m2, respectively.
Postprandial changes of plasma FIOPs are shown in Figure 1.
The overall trend of FIOP_320, FIOP_360, and FIOP_400 was
generally similar within 10h after the meal. There was no
evidence to suggest that any of the FIOPs under the three
wavelengths had a significant trend (all P jjpeqr and P guadratic
> 0.05). However, we did observe statistically significant
differences amongst FIOP_320 and FIOP_400 between post-
meal measurements.

Levels of MDA decreased with the time of fasting (P jjpear
and P quadratic < 0.05) (Figure 2). The biggest decrease was
observed within 2 h after the meal.

Similar to MDA, we observed a decreasing trend with T-
AOC and SOD levels with fasting time (P jjpeqr and P quadratic <
0.05) (Figures 3, 4). In contrast, there was an increase in T-AOC
and SOD levels between 0 and 2 h post-consumption. However,
their levels gradually decreased after 2 h of meal consumption.

Discussion

In this experimental study of healthy individuals, we
observed postprandial changes of FIOPs, MDA, T-AOC and
SOD after a regular meal. We found that MDA, T-AOC and
SOD levels, but not FIOPs, decreased as meal consumption time
progressed. T-AOC levels and SOD levels increased between 0
and 2 fasting hours, then decreased onward.

Few studies have examined postprandial changes of
oxidative stress in humans following a regular diet (15, 20-23).
A previous cross-sectional study found that the relationship of
different diets on FIOP levels in the body was slight (21), which
is partly consistent with our findings. These findings suggest that
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FIGURE 1
Postprandial changes in plasma FIOPs with fasting time. Data are
presented as the means, with error bars representing the 95%
confidence intervals of the means. *Indicates a statistically
significant difference of FIOPs at the 10th hour as compared
with the other time points at alpha = 0.05; all statistically
significant differences are displayed

FIOPs may not be a good biomarker for detecting the effects
of a regular diet on the level of oxidative stress in the humans.
However, FIOP_360 may be a suitable oxidative stress biomarker
when fasting blood samples are unable to be obtained.
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FIGURE 2

Postprandial changes in plasma MDA. Data are presented as the
means, with the error bars representing the 95% confidence
intervals of the means. **Indicates a statistically significant
difference of MDA at the 10th hour as compared with the other
time points at alpha = 0.01; all statistically significant differences
are displayed.
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FIGURE 3

Postprandial changes in plasma T-AOC. Data are presented as
the means, with the error bars representing the 95% confidence
intervals of the means. *Indicates a statistically significant
difference of T-AOC at the 10th hour as compared with the
other time points at alpha = 0.05; all statistically significant
differences are displayed.

MDA is one of the products formed by the reaction of lipids
with oxygen free radicals and its level represents the level of
lipid peroxidation. The overall decreased trend in postprandial
MDA levels with fasting time in our study can be explained
by the decreased lipid absorption with longer fasting time in
the body. This is in line with a previous study (15), in which
MDA levels decreased following a lipid, carbohydrate, protein
mixed meal. Interestingly, we also observed a decreased trend
of MDA levels from 0 to 2h of fasting and increased trend of
MDA levels from 2 to 4h of fasting following a regular diet.
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FIGURE 4
Postprandial changes in plasma SOD. Data are presented as the
means, with the error bars representing the 95% confidence
intervals of the means. *Indicates a statistically significant
difference of SOD at the 10th hour as compared with the other
time points at alpha = 0.05; all statistically significant differences
are displayed.

The decreased MDA levels from 0 to 2h may be attributed
to the quickly increased in antioxidant levels between 0 and
2h of fasting. The quick response of antioxidants following a
diet has been seen in some studies (22, 24, 25). The increased
trend of MDA levels from 2 to 4h of fasting may be explained
by the continuously increased in lipid oxidation and decreased
antioxidant response. Fisher-Wellman et al. (15), found that
MDA achieved the highest level at 4 h of fasting following a lipid
diet. The decreased antioxidant levels from 1 h of fasting has also
been seen in several studies (24, 25).

It has been shown in a previous study that even food
intake with low antioxidant levels can increase postprandial
total antioxidant activity in older women (22). This is consistent
with our study, where there was an increased T-AOC and SOD
level between 0 and 2 h. There are several possible explanations
for this result. First, diet stimulates the body’s antioxidant
system to reduce food induced oxidative stress (26). Second,
the regular diet contains not only the three major nutrients
(carbohydrates, lipids, and proteins), but also minerals and trace
elements, which raise the body’s antioxidant capacity (18, 24, 25).
Finally, as the fasting time increases, the body’s antioxidant
system defenses restore their usual function and the level of
postprandial oxidative stress gradually decreases. Hence the
body’s T-AOC and SOD level gradually decreases.

This study confirms that diet can induce oxidative stress
in the human body, especially lipid oxidation damage. An
antioxidant enriched diet may be useful to prevent the oxidation
damage induced by diet. It is recommended to fast for at least
8h to accurately measure lipid oxidation markers (i.e., MDA),
T-AOC, and SOD. Since FIOPs are not impacted by diet, fasting
is not necessary for their measurement.
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This
antioxidant biomarkers in healthy individuals following a

research examined both oxidative stress and
regular diet. The participants were matched by age. Several
limitations are acknowledged in the present study. First, the
sample size is small. Second, our research only included younger
individuals with a limited age range. Age is a well-known risk
factor to influence oxidative stress (27-29). Our study results
may be different if study the participants of other age range
(i.e., the elderly). Third, our observation time was only 10h
following consumption of a meal. We were unable to observe
the participants beyond 10h, because the ethical committee
members in our department did not approve longer fasting
times due to its potential harmful effects on the human body.
Whether longer times will attenuate the results remain unclear.

Postprandial MDA, T-AOC, and SOD decreased with longer
fasting times, but FIOPs were not affected by diet. This research
adds to the existing evidence on the impact of regular diet on
oxidative stress. Further studies with a larger sample size and a
longer fasting time are still warranted.

Data availability statement

The datasets generated and/or analyzed during the current
study are not publicly available due to ethical reasons but are
available from the corresponding author on reasonable request.

Ethics statement

The studies involving human participants were reviewed
and approved by Institute of Research Board of the School
of Public Health, Jilin University (Project#:2018-03-05 and
project#:2021-12-06). The patients/participants provided their
written informed consent to participate in this study. Written

References

1. Lushchak VI. Free radicals, reactive oxygen species, oxidative stress and its
classification. Chem Biol Interact. (2014) 224:164-75. doi: 10.1016/j.cbi.2014.10.016

2. Shen X, Peng C, Zhao Y, Zhong L, Cai H, Kan B, et al. Plasma fluorescent
oxidation products and bone mineral density among male veterans: a cross-
sectional study. J Clin Densitom. (2022) 25:141-9. doi: 10.1016/j.jocd.2021.09.003

3. Zhou Q, Zhu L, Zhang D, Li N, Li Q, Dai P, et al. Oxidative stress-
related biomarkers in postmenopausal osteoporosis: a systematic review and
meta-analyses. Dis Markers. (2016) 2016:7067984. doi: 10.1155/2016/7067984

4. Jensen MK, Wang Y, Rimm EB, Townsend MK, Willett W, Wu T. Fluorescent
oxidation products and risk of coronary heart disease: a prospective study in
women. ] Am Heart Assoc. (2013) 2:e000195. doi: 10.1161/JAHA.113.000195

5. Fortner RT, Tworoger SS, Wu T, Eliassen AH. Plasma florescent oxidation
products and breast cancer risk: repeated measures in the nurses” health study.
Breast Cancer Res Treat. (2013) 141:307-16. doi: 10.1007/s10549-013-2673-0

6. Rebholz CM, Wu T, Hamm LL, Arora R, Khan IE, Liu Y, et al. The association
of plasma fluorescent oxidation products and chronic kidney disease: a case-
control study. Am J Nephrol. (2012) 36:297-304. doi: 10.1159/000342330

Frontiersin Nutrition

05

10.3389/fnut.2022.1007304

informed consent was obtained from the individual(s) for
the publication of any potentially identifiable images or data
included in this article.

Author contributions

SY contributed to the study design and managed the overall
project. FH and YZ performed the experiments. FH, XS, and YZ
analyzed the data. FH and XS drafted the manuscript. SY and
AV amended the manuscript. All authors commented on the
manuscript and approved the final version of the manuscript.

Funding

This work was partly supported by research grants from the
Changchun Scientific and Technological Development Program
(Grant Numbers: 21ZGM27 and 21ZGM28).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

7. Orsi L, Margaritte-Jeannin P, Andrianjaﬁmasy M, Dumas O, Mohamdi
H, Bouzigon E, et al. Genome-wide association study of fluorescent oxidation
products accounting for tobacco smoking status in adults from the French Egea
study. Antioxidants. (2022) 11:802. doi: 10.3390/antiox11050802

8. Wu T, Willett WC, Rifai N, Rimm EB. Plasma fluorescent oxidation products
as potential markers of oxidative stress for epidemiologic studies. Am J Epidemiol.
(2007) 166:552-60. doi: 10.1093/aje/kwm119

9. Frijhoff J, Winyard PG, Zarkovic N, Davies SS, Stocker R, Cheng D, et al.
Clinical relevance of biomarkers of oxidative stress. Antioxid Redox Signal. (2015)
23:1144-70. doi: 10.1089/ars.2015.6317

10. Wang Y, Yang M, Lee SG, Davis CG, Koo SI, Chun OK.
Dietary total antioxidant capacity is associated with diet and plasma
antioxidant status in healthy young adults. | Acad Nutr Diet. (2012)
112:1626-35. doi: 10.1016/j.jand.2012.06.007

11. Wang Y, Yang M, Lee SG, Davis CG, Kenny A, Koo SI, et al. Plasma
total antioxidant capacity is associated with dietary intake and plasma level
of antioxidants in postmenopausal women. J Nutr Biochem. (2012) 23:1725-
31. doi: 10.1016/j.jnutbio.2011.12.004

frontiersin.org


https://doi.org/10.3389/fnut.2022.1007304
https://doi.org/10.1016/j.cbi.2014.10.016
https://doi.org/10.1016/j.jocd.2021.09.003
https://doi.org/10.1155/2016/7067984
https://doi.org/10.1161/JAHA.113.000195
https://doi.org/10.1007/s10549-013-2673-0
https://doi.org/10.1159/000342330
https://doi.org/10.3390/antiox11050802
https://doi.org/10.1093/aje/kwm119
https://doi.org/10.1089/ars.2015.6317
https://doi.org/10.1016/j.jand.2012.06.007
https://doi.org/10.1016/j.jnutbio.2011.12.004
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Huang et al.

12. Tiiccar TB, Akbulut G. The role of meal consumption on postprandial
oxidative stress and inflammation. GUHES. (2020) 2:800038.

13. Arrigo T, Leonardi S, Cuppari C, Manti S, Lanzafame A, D’Angelo G, et al.
Role of the diet as a link between oxidative stress and liver diseases. World |
Gastroenterol. (2015) 21:384-95. doi: 10.3748/wjg.v21.i2.384

14. Kurti SP, Emerson SR, Rosenkranz SK, Teeman CS, Emerson EM, Cull
BJ, et al. Post-prandial systemic 8-isoprostane increases after consumption of
moderate and high-fat meals in insufficiently active males. Nutr Res. (2017)
39:61-8. doi: 10.1016/j.nutres.2017.02.003

15. Fisher-Wellman KH, Bloomer R]. Exacerbated postprandial oxidative stress
induced by the acute intake of a lipid meal compared to isoenergetically
administered carbohydrate, protein, and mixed meals in young, healthy men. ] Am
Coll Nutr. (2010) 29:373-81. doi: 10.1080/07315724.2010.10719854

16. Tan BL, Norhaizan ME, Liew WP. Nutrients
stress:  friend or foe?  Oxidative ~Med Cell  Longevity.
2018:9719584. doi: 10.1155/2018/9719584

17. Prior RL, Gu L, Wu X, Jacob RA, Sotoudeh G, Kader AA, et al. Plasma
antioxidant capacity changes following a meal as a measure of the ability of
a food to alter in vivo antioxidant status. | Am Coll Nutr. (2007) 26:170-
81. doi: 10.1080/07315724.2007.10719599

18. Askari M, Mozaffari H, Darooghegi Mofrad M, Jafari A, Surkan PJ, Amini
MR, et al. Effects of garlic supplementation on oxidative stress and antioxidative
capacity biomarkers: a systematic review and meta-analysis of randomized
controlled trials. Phytother Res. (2021) 35:3032-45. doi: 10.1002/ptr.7021

19. Serafini M, Peluso 1. Functional foods for health: the interrelated
antioxidant and anti-inflammatory role of fruits, vegetables, herbs,
spices and cocoa in humans. Curr Pharm Design. (2016) 22:6701-
15. doi: 10.2174/1381612823666161123094235

20. Arslan FD, Koseoglu M, Atay A, Yigit Y, Akcay Y, Sozmen E. Evaluation of
postprandial total antioxidant activity in normal and overweight individuals. Ann
Clin Analyt Med. (2017) 8:134-7. doi: 10.4328/JCAM.4781

and oxidative
(2018)

Frontiersin Nutrition

06

10.3389/fnut.2022.1007304

21. Jung S, Smith-Warner SA, Willett WC, Wang M, Wu T, Jensen M, et al.
Healthy dietary patterns and oxidative stress as measured by fluorescent oxidation
products in nurses’ health study. Nutrients. (2016) 8:587. doi: 10.3390/nu8090587

22. Cao G, Prior RL. Postprandial increases in serum antioxidant capacity in
older women. ] Appl Physiol. (2000) 89:877-83. doi: 10.1152/jappl.2000.89.3.877

23. Ceriello A, Bortolotti N, Motz E, Crescentini A, Lizzio S, Russo A, et al.
Meal-generated oxidative stress in type 2 diabetic patients. Diabetes Care. (1998)
21:1529-33. doi: 10.2337/diacare.21.9.1529

24. Reverri E], Randolph JM, Steinberg FM, Kappagoda CT, Edirisinghe I,
Burton-Freeman BM. Black beans, fiber, and antioxidant capacity pilot study:
examination of whole foods vs. functional components on postprandial metabolic,
oxidative stress, and inflammation in adults with metabolic syndrome. Nutrients.
(2015) 7:6139-54. doi: 10.3390/nu7085273

25. Prior RL, Gu L, Wu X, Jacob RA, Sotoudeh G, Kader AA, et al. Plasma
antioxidant capacity changes following a meal as a measure of the ability of a food
to alter in vivo antioxidant status. ] Am Coll Nutr. (2007) 26:170-81.

26. Hermsdorff HH, Puchau B, Volp AC, Barbosa KB, Bressan J, Zulet MA, et al.
Dietary total antioxidant capacity is inversely related to central adiposity as well
as to metabolic and oxidative stress markers in healthy young adults. Nutr Metab.
(2011) 8:59. doi: 10.1186/1743-7075-8-59

27. Donato AJ, Eskurza I, Silver AE, Levy AS, Pierce GL, Gates PE, et al. Direct
evidence of endothelial oxidative stress with aging in humans: relation to impaired
endothelium-dependent dilation and upregulation of nuclear factor-Kappab. Circ
Res. (2007) 100:1659-66. doi: 10.1161/01.RES.0000269183.13937.¢8

28. El Assar M, Angulo ], Rodriguez-Manas
and vascular inflammation in aging. Free Radic
65:380-401. doi: 10.1016/j.freeradbiomed.2013.07.003

29. Wonisch W, Falk A, Sundl I, Winklhofer-Roob BM, Lindschinger
M. Ocxidative stress increases continuously with BMI and age
with unfavourable profiles in males. Aging Male. (2012) 15:159-
65. doi: 10.3109/13685538.2012.669436

L. Oxidative
Biol Med.

stress
(2013)

frontiersin.org


https://doi.org/10.3389/fnut.2022.1007304
https://doi.org/10.3748/wjg.v21.i2.384
https://doi.org/10.1016/j.nutres.2017.02.003
https://doi.org/10.1080/07315724.2010.10719854
https://doi.org/10.1155/2018/9719584
https://doi.org/10.1080/07315724.2007.10719599
https://doi.org/10.1002/ptr.7021
https://doi.org/10.2174/1381612823666161123094235
https://doi.org/10.4328/JCAM.4781
https://doi.org/10.3390/nu8090587
https://doi.org/10.1152/jappl.2000.89.3.877
https://doi.org/10.2337/diacare.21.9.1529
https://doi.org/10.3390/nu7085273
https://doi.org/10.1186/1743-7075-8-59
https://doi.org/10.1161/01.RES.0000269183.13937.e8
https://doi.org/10.1016/j.freeradbiomed.2013.07.003
https://doi.org/10.3109/13685538.2012.669436
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

	Postprandial changes of oxidative stress biomarkers in healthy individuals
	Introduction
	Materials and methods
	Study setting and subjects
	Dietary intervention
	Blood sample collection and storage
	Measurement of oxidative stress biomarkers
	Statistical analysis

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


