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Disclaimer 1: The sources presented here, directly (or as closely as possible), look at statements 

made by the guest in this episode. To report on each topic thoroughly, an extensive search and 

review (beyond the scope of this document) would be required. 

Disclaimer 2: This podcast and its associated materials do not aim to substitute professional 
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Glucose Spikes: Effects on Inflammation, Ageing, Cravings, and Fatigue 

“I was showing people how blood sugar impacts all of us on a daily basis. The spikes and dips 

after we eat, they lead to inflammation, faster aging, cravings, fatigue.” 

Postprandial Glucose Spikes and Inflammation 

Human studies indicate that rapid rises in blood glucose after meals, termed postprandial 

glucose spikes, are associated with increased inflammatory activity. Higher two-hour glucose levels 

following an oral glucose tolerance test correlate with greater low-grade inflammation, partly 

mediated by methylglyoxal, a reactive by-product of glucose metabolism that promotes oxidative 

stress. Experimental feeding studies show that high-glycaemic index meals produce larger glucose 

elevations and substantially greater activation of NF-κB, a key inflammatory signalling pathway, as 

well as increased expression of inflammatory genes such as IL-1β in immune cells. Acute glucose 

challenges can also impair endothelial function, which is closely linked to inflammatory processes. 

However, inflammation after eating is influenced by multiple metabolic factors. Some 

controlled studies, particularly in type 1 diabetes, find similar short-term cytokine responses despite 

differing glucose excursions, suggesting inflammation may not respond immediately to glucose alone. 

Larger mixed-meal studies also report that postprandial triglyceride increases often show a stronger 

association with inflammatory markers than glucose, although glucose still contributes. Overall, 

evidence supports that glucose spikes promote inflammatory signalling, especially through oxidative 

stress mechanisms, but the inflammatory response typically reflects the combined effect of 

postprandial hyperglycaemia and elevated lipids rather than glucose in isolation. 

Postprandial Glucose Spikes and Biological Ageing 

Research suggests that larger postprandial glucose excursions are associated with markers of 

accelerated biological ageing. In human cohort studies, higher one-hour or two-hour glucose levels 

during an oral glucose tolerance test correlate with shorter leukocyte telomere length, a widely used 

indicator of cellular ageing. Longitudinal data further indicate that elevated post-challenge glucose 

predicts greater telomere shortening over several years, even in individuals whose fasting glucose 

remains within normal ranges. These findings imply that dynamic glucose elevations after meals may 

reveal ageing-related risk earlier than conventional glycaemic measures such as fasting glucose or 

HbA1c. 



 

Experimental studies support plausible biological mechanisms. Intermittent high glucose 

exposure promotes cellular senescence, meaning a state in which cells lose the ability to divide and 

function normally, through oxidative stress pathways and activation of regulatory proteins such as 

p16 and p21. Glucose-derived advanced glycation end products also contribute to telomere attrition 

and inflammatory signalling. Animal studies show that reducing postprandial glucose peaks can 

extend lifespan and reduce age-related disease, suggesting a causal pathway. Overall, the evidence 

links repeated postprandial hyperglycaemia with processes involved in biological ageing, although the 

association is strongest for sustained or frequent elevations rather than isolated spikes. 

Postprandial Glucose Spikes and Cravings 

Research indicates that larger postprandial glucose spikes are associated with increased 

cravings primarily through the subsequent decline in blood glucose rather than the peak itself. 

Continuous glucose monitoring studies in large adult cohorts show that the magnitude of the glucose 

dip occurring two to three hours after eating predicts higher self-reported hunger, earlier return to 

eating, and greater subsequent energy intake. Meals producing larger initial glucose rises tend to 

generate larger later drops, linking high-glycaemic responses to increased appetite several hours after 

consumption. Similar findings appear in controlled feeding experiments where higher-carbohydrate 

or rapidly absorbed glucose patterns lead to earlier hunger compared with slower-absorbed meals. 

Mechanistically, dynamic fluctuations in glucose appear more relevant than average glucose 

levels. Some analyses suggest postprandial insulin can transiently suppress hunger, while 

experimental induction of glucose changes without normal digestive signals does not reliably alter 

appetite, indicating that gut hormones and reward pathways also contribute. Interventions that blunt 

glucose excursions, such as reducing sucrose content or consuming lower-glycaemic, higher-fibre 

foods, reduce later desire for sweet foods and decrease subsequent intake. Overall, evidence 

supports that rapid rises followed by pronounced drops in glucose are associated with increased 

hunger and food cravings, whereas stabilising postprandial glycaemia helps moderate them. 

Postprandial Glucose Spikes and Fatigue 

Evidence linking postprandial glucose spikes directly to fatigue is limited, but larger glucose 

excursions appear related to tiredness primarily through the subsequent fall in glucose rather than 

the peak itself. Reactive postprandial hypoglycaemia, defined as symptoms occurring one to three 

hours after eating when blood glucose drops below approximately 3.9 mmol/L, commonly includes 

weakness, fatigue, and shakiness following a high-carbohydrate meal that first produces 



 

hyperglycaemia and then excessive insulin release. This reflects a mismatch between glucose 

availability and cellular energy use, producing neuroglycopenic symptoms, meaning symptoms 

caused by insufficient glucose supply to the brain. 

Post-meal sleepiness is also observed in the “post-lunch dip”, a period of reduced alertness 

typically occurring early afternoon after carbohydrate-containing meals. Studies show measurable 

reductions in cognitive processing during this period, although mechanisms likely involve combined 

effects of circadian rhythms, hormones, and metabolic changes rather than glucose alone. 

Observational work further shows that larger glucose rises tend to be followed by larger dips, which 

predict behavioural patterns associated with low energy, such as earlier return to eating. Overall, 

research does not support a simple relationship between the spike itself and fatigue, but meals that 

produce large fluctuations in glucose, particularly rapid rises followed by pronounced declines, are 

associated with post-meal tiredness and reduced alertness. 

References 1-16. 

Study: Blood Glucose and Aggression in Daily Life 

“there's this fascinating study that took married couples and they gave the husband and the 

wives a little voodoo doll representing their spouse. So imagine that for two weeks you had a 

voodoo doll representing your spouse and the researchers told the participants to put a little pin 

in the voodoo doll every time their spouse annoyed them. So imagine you're going around your 

day, two weeks, every time my husband annoys me, I put a pin in the voodoo doll. At the end of 

the two weeks, their researchers counted the number of pins in the voodoo dolls and they also 

measured the participants' glucose levels. They found that the people who had the most glucose 

lows had put the most pins in the voodoo doll representing their spouse (...) 

scientists then found that when you have very unsteady glucose levels, it impacts this 

neurotransmitter in your brain called tyrosine that manages your mood. So it seems that with 

unsteady glucose levels, your mood is less stable, which could then correlate to you being more 

annoyed at your spouse.” 

This study investigated whether lower blood glucose levels, a physiological indicator of 

available metabolic energy for self-control, are associated with greater aggressive impulses and 



 

behaviour in married couples. Over 21 consecutive days, 107 couples measured their glucose each 

morning and evening at home. Each evening participants recorded aggressive impulses using a 

validated “voodoo doll” task, inserting pins to represent anger toward their spouse, and later 

completed a laboratory reaction-time task in which they could administer unpleasant noise blasts, 

providing a behavioural measure of aggression. The results showed that lower evening glucose 

predicted both stronger aggressive impulses and more intense and longer noise blasts, even after 

accounting for relationship satisfaction and sex. Aggressive impulses statistically mediated aggressive 

behaviour, suggesting reduced metabolic energy undermines self-regulation and increases aggression 

in real-world interactions. 

Glucose Variability, Tyrosine, and Mood Regulation 

Current research does not directly demonstrate that unstable blood glucose levels specifically 

alter brain tyrosine availability in everyday conditions, but it supports a plausible indirect relationship. 

Glycaemic variability, meaning repeated rises and falls in blood glucose, can disrupt brain energy 

metabolism, increase oxidative stress and neuroinflammation, and alter transport processes at the 

blood–brain barrier. These changes are associated with impaired cognition and altered brain network 

function, suggesting that fluctuating metabolic fuel supply affects neural regulation. 

Tyrosine is an amino acid precursor of catecholamine neurotransmitters, including dopamine and 

noradrenaline, which play central roles in mood regulation. Experimental studies show that reducing 

brain tyrosine availability can produce depressive-like emotional responses and altered reward 

processing, while metabolic conditions that disturb amino acid balance are linked to mood 

symptoms. However, no human studies directly show that typical day-to-day glucose fluctuations 

change brain tyrosine levels and thereby destabilise mood. Overall, evidence supports a theoretical 

pathway connecting glucose instability to mood changes through altered brain metabolism and 

neurotransmitter precursors, but the specific causal link remains unproven. 

References 17-26. 



 

Whole Fruit, Fibre, and Postprandial Glucose Response 

“even though [fruit] been bred to have a lot of sugar, the fiber and the water reduce how quickly 

the sugar arrives in our bloodstream, making it more or less okay for us. But the problem comes 

when we denature that piece of fruit, meaning if we remove the fiber.” 

Human studies generally show that whole fruit produces a slower and sometimes lower 

postprandial blood glucose response than fruit juice or fruit in which fibre and structure are removed. 

Direct comparisons using apples and oranges demonstrate smaller insulin responses and less rapid 

post-meal glucose decline after consuming intact fruit compared with juice containing the same sugar 

load. When fibre fractions, such as fruit pomace, are added back into juice, peak glucose responses 

become similar to whole fruit, indicating that physical structure and fibre slow glucose absorption by 

delaying gastric emptying and reducing intestinal uptake rate. 

However, results vary depending on fruit type and processing method. Some trials report 

similar overall glucose exposure between whole fruit and juice, particularly in certain populations or 

fruits, although insulin regulation is often less favourable with juice. Blended fruits that retain fibre 

but disrupt structure can still moderate glycaemic responses in some cases, suggesting viscosity and 

fibre interactions, rather than sugar content alone, influence absorption speed. Overall, intact fruit 

matrices tend to moderate the rate at which sugars enter the bloodstream, whereas removing fibre 

typically accelerates glucose appearance after eating. 

References 27-35. 

Why Sugar Produces Pleasure 

“So when we eat sugar, what actually is going on in our brain? Why does sugar feel good? 

Because it releases dopamine in our brain. Dopamine is the pleasure molecule.” 

Consuming sugar produces a pleasurable experience because it activates brain reward circuits 

that evolved to reinforce the intake of energy-rich foods. Sweet taste receptors on the tongue send 

signals to primary taste regions of the brain and then to reward areas such as the nucleus accumbens, 



 

where dopamine is released. Dopamine contributes to motivation and reward seeking, while 

endogenous opioids such as β-endorphin enhance the hedonic “liking” aspect of sweetness. Together 

these systems generate both the desire to consume sugar and the sensation of pleasure during 

consumption. 

Pleasure arises from two interacting processes: sensory sweetness and post-ingestive energy 

detection. The sweet taste itself produces immediate reward signalling, whereas absorbed glucose is 

detected by gut–brain pathways that further reinforce preference by signalling the nutritional value 

of the food. Because these mechanisms evolved to prioritise efficient energy sources, sugar produces 

a particularly strong reinforcement signal. Repeated high intake can alter reward signalling and 

increase craving, but the core pleasurable response reflects normal biological reinforcement of 

calorie acquisition rather than a unique pharmacological effect. 

References 36-45. 

The Protein Leverage Hypothesis 

“Protein is very satiating. Meaning there's this theory called the protein leverage hypothesis, 

and this theory says that your body will keep you hungry and keep you seeking food until you've 

given enough protein.” 

The protein leverage hypothesis proposes that humans regulate protein intake more tightly 

than fat or carbohydrate intake. According to this idea, the body aims to reach a daily protein target, 

and when the proportion of dietary protein is low, appetite drives increased overall food 

consumption until sufficient protein is obtained. As a result, diets diluted in protein can lead to higher 

total energy intake, because people consume additional fats and carbohydrates while attempting to 

meet protein requirements. 

Experimental and observational research across species supports the underlying 

phenomenon that protein intake strongly influences appetite and satiety. Diets with a higher protein 

percentage tend to reduce spontaneous calorie intake, whereas small reductions in protein 

proportion can produce disproportionately larger increases in energy consumption. The broader 

claim that this mechanism contributes to modern obesity, through protein dilution in highly 



 

processed foods, remains debated, but the biological regulation of protein intake itself is well 

established. 

References 46-52. 

Paternal Lifestyle Factors and Sperm Quality 

“So a good idea would be to reduce, before you wanna have a kid, if you're the man, you know, 

reduce alcohol, exercise more, eat better so that your sperm are high quality.” 

Research shows that pre-conception lifestyle factors in men, including alcohol intake, diet 

quality, and physical activity, are associated with sperm quality and reproductive outcomes. Heavy or 

frequent alcohol consumption is linked to reduced semen volume, poorer sperm morphology, 

hormonal disruption, and increased oxidative stress, whereas lower intake shows smaller or 

inconsistent effects in healthy populations. Diet also plays an important role: dietary patterns rich in 

fruits, vegetables, whole grains, fish, and micronutrients such as zinc, selenium, and folate are 

associated with improved sperm count, motility, and DNA integrity, while highly processed, 

high-sugar, and high-saturated-fat diets correlate with poorer semen parameters and reduced 

fertility. 

Moderate regular physical activity is generally associated with improved sperm quality and 

hormonal balance, although excessive or intense training can impair fertility through physiological 

stress mechanisms. There is also emerging evidence that paternal health before conception can 

influence offspring outcomes through genetic and epigenetic pathways affecting sperm cells, 

although human data remain limited. Overall, adopting healthier behaviours prior to conception is 

associated with improved semen characteristics and may contribute to better reproductive 

outcomes. 

References 53-63. 



 

Polycystic Ovary Syndrome (PCOS) and Female Infertility 

“[PCOS] is one of the leading causes of infertility in females (...) 

in 70% of PCOS cases, the woman also has high insulin levels (...) if we have high insulin, we're 

gonna have high testosterone in a female body, testosterone being the male sex hormone, and 

this can cause all the symptoms of PCOS. So that's why if we wanna fix the high testosterone to 

ovulate again, we need to go and fix the insulin, and to do that, we need to fix the glucose 

spikes.” 

Polycystic ovary syndrome (PCOS) is widely recognised as one of the leading causes of 

infertility in women, particularly in cases involving anovulation, meaning the absence of regular 

ovulation. Reviews consistently identify PCOS as the most common cause of anovulatory infertility, 

accounting for a large proportion of women who do not ovulate regularly. Population studies also 

show that women with PCOS experience infertility far more frequently than those without the 

condition. 

Although infertility has multiple causes, including tubal, uterine, and male factors, PCOS 

represents a major contributor globally because it disrupts hormonal regulation of ovulation. The 

condition affects ovary function and menstrual regularity, thereby reducing the likelihood of 

conception. Overall, the evidence supports that PCOS is not the sole cause of infertility but is among 

the most significant, and the primary cause when infertility results from ovulatory dysfunction. 

Insulin, Testosterone, and Ovulation in PCOS 

Evidence indicates that hyperinsulinaemia, meaning chronically elevated insulin levels, plays a 

central role in the hormonal disturbances of PCOS. In this condition the body shows insulin resistance 

in metabolic tissues, yet the ovary remains sensitive to insulin. As a result, insulin acts together with 

luteinising hormone to stimulate ovarian theca cells to produce more androgens, including 

testosterone. Insulin also lowers sex hormone-binding globulin (SHBG), a liver-derived protein that 

normally binds testosterone in the bloodstream, thereby increasing the amount of biologically active 

free testosterone. 

Elevated androgens interfere with normal follicle development in the ovary, preventing 

maturation and release of an egg, which leads to irregular or absent ovulation. Clinical studies further 



 

support this mechanism, as treatments that reduce insulin levels, such as insulin-sensitising 

medications or lifestyle interventions, often lower androgen concentrations and restore ovulation in 

many individuals with PCOS. Overall, converging mechanistic and clinical evidence shows that 

hyperinsulinaemia contributes directly to increased ovarian testosterone production and impaired 

ovulation in PCOS. 

References 64-73. 

Maternal Nutrition and Fetal Programming 

“Your baby is not set in stone at conception. What happens during the nine months of 

pregnancy is co-creating your baby's plan, and depending on what you eat, a different baby will 

come out.” 

Research shows that maternal nutrition during pregnancy substantially influences fetal 

development and long-term offspring health through a process often called developmental 

programming. Both inadequate and excessive nutrient intake are associated with altered birth 

outcomes, including low birth weight or excessive growth, and with increased risk later in life of 

obesity, insulin resistance, type 2 diabetes, cardiovascular disease, and certain neurodevelopmental 

difficulties. These associations are supported across human cohort studies, clinical data, and animal 

models. 

Mechanistically, nutrients affect gene regulation during development through epigenetic 

processes, meaning lasting changes in gene expression without altering DNA sequence. Maternal diet 

also shapes the formation of metabolic organs such as the pancreas, liver, adipose tissue, and brain 

regulatory systems involved in stress and behaviour. Deficiencies in key micronutrients such as folate, 

iodine, or iron impair development, while overnutrition and high-sugar or high-fat diets increase later 

metabolic risk. Overall, pregnancy conditions do not determine a child’s characteristics in a fixed way, 

but maternal nutrition meaningfully influences developmental trajectories and lifelong health 

probabilities rather than producing entirely different outcomes. 

References 74-82. 



 

Maternal Choline and Offspring Brain Development 

“choline is super important. It forms your baby's brain in the womb (...) choline is important to 

creating those neurons and choline creates the parts of your baby's brain that have to do with 

memory, learning and attention (...) 

90% of moms are not getting enough choline during pregnancy (...) 

so scientists have done this study at Cornell. They gave one group of moms the bare minimum 

amount of choline that is recommended. So 450 milligrams in supplements. And then they 

wondered, well, if a baby's brain needs choline, what happens if he has a lot of choline 

available? Does his brain form even better? So they gave the other group of mom double. The 

bare minimum recommended amount. And then they brought the kids in during their first year 

of age for some tests. And the main test that was used is you basically plop the baby on his 

mom's lap in front of a computer screen and you flash images on that screen and you measure 

how quickly the baby reacts to the new images. So how quickly he moves his eyes. And the 

reason they do this is because this test is correlated to adult iq. Meaning the faster a baby 

reacts to images in the first year of age, the higher his adult iq. That's the association. And so 

they were wondering, could we see a difference in the baby's reaction time, depending on the 

mom's choline level in the room? And they found that the babies who were born to the high 

choline moms had 10% faster reaction time to this test.” 

Choline is a nutrient involved in cell membrane formation, myelination, and epigenetic 

regulation during fetal brain development, and research suggests maternal intake during pregnancy 

can influence certain aspects of offspring neurodevelopment. Human studies show that low maternal 

choline status is associated with higher risk of neural tube defects, while supplementation trials 

indicate that higher intake in late pregnancy can improve early information processing speed in 

infancy and later sustained attention and working memory in childhood. Benefits are particularly 

evident in higher-risk contexts, such as prenatal alcohol exposure, where choline supplementation 

mitigates reductions in brain volume and improves memory-related outcomes. 

However, evidence across populations remains mixed. Some cohort studies find associations 

with attention and behavioural regulation, whereas others report no clear effects on general 

intelligence, language, or motor development. Systematic reviews conclude that higher maternal 



 

choline intake is biologically important and likely beneficial for specific cognitive domains, but large 

long-term trials are still limited. Overall, maternal choline contributes to fetal brain development and 

may support memory- and attention-related functions, though it does not deterministically shape 

overall cognitive ability. 

Choline Intake Adequacy in Pregnancy 

Dietary surveys and systematic reviews consistently show that most pregnant women do not 

meet recommended choline intake levels. Across multiple countries, typically only about 10 to 25 

percent of pregnant women reach the adequate intake threshold, meaning roughly 75 to 90 percent 

consume less than recommended amounts. Large pooled analyses similarly estimate that close to 

nine in ten pregnant women fall below recommended intake levels. These findings reflect average 

daily intakes that are substantially lower than pregnancy requirements, indicating widespread 

insufficiency rather than a rare deficiency state.  

Prenatal Choline Supplementation and Child Attention Outcomes 

A 2021 study at Cornell University aimed to determine whether maternal choline intake 

during the third trimester of pregnancy causally influences offspring cognitive function, with 

particular emphasis on sustained attention. In a double-blind, randomised controlled feeding trial, 

pregnant women were assigned to consume either 480 mg/day of choline, approximately the 

Adequate Intake (AI), or 930 mg/day, roughly double the AI, from 27 weeks’ gestation until delivery. 

All meals were provided under controlled conditions to ensure adherence. The offspring were 

followed longitudinally and assessed at age seven using a Sustained Attention Task (SAT), a signal 

detection paradigm requiring children to identify brief visual stimuli of varying durations across a 

12-minute session. 

The primary outcome, the SAT score, reflects overall perceptual sensitivity across signal and 

non-signal trials. Children whose mothers consumed 930 mg/day achieved significantly higher SAT 

scores than those in the 480 mg/day group, indicating superior signal detection performance. 

Analysis of signal trials (percentage hits) showed that while overall detection rates were similar early 

in the session, children in the lower-choline group exhibited a significant vigilance decrement, that is, 

a decline in correct detections over time. This decline was most pronounced for the briefest 17 ms 

signals, where the 480 mg/day group showed a 22.9 percent reduction in hits across the session, 

compared with no decrement and a slight increase of 1.5 percent, in the 930 mg/day group. There 

were no corresponding group differences in false alarms, omissions, or off-task behaviour, supporting 



 

the interpretation that higher maternal choline intake improved sustained attentional control rather 

than general motivation or response bias. 

The authors note that sustained attention in childhood is associated with broader cognitive 

capacities, including executive functioning and later academic performance. Although the paper did 

not directly measure IQ, the sustained attention paradigm employed has been widely used in 

cognitive neuroscience as an index of attentional control processes linked to higher-order cognition. 

The findings therefore suggest that maternal intake of choline at levels above the current Adequate 

Intake may confer enduring benefits for aspects of child cognitive function relevant to intellectual 

development. 

References 83-95. 

Liver Consumption During Pregnancy and Fetal Risk 

“liver contains a lot of vitamin A, quite high levels of vitamin A. And there's some older studies 

that show that liver and high vitamin A can cause issues to the baby.” 

Liver is a nutrient-dense food but contains very high levels of preformed vitamin A (retinol), 

which in excessive amounts can be harmful during pregnancy. Toxicology and clinical evidence show 

that high maternal intake of preformed vitamin A is associated with congenital malformations, 

particularly when exposure occurs early in gestation. Because liver can provide vitamin A in amounts 

approaching or exceeding teratogenic thresholds if consumed frequently or in large portions, it is 

considered a dietary source requiring caution. 

Experimental studies also demonstrate that excessive vitamin A exposure during pregnancy 

can disrupt fetal organ development and metabolism. For this reason, dietary guidance generally 

recommends limiting large or regular servings of liver during pregnancy, especially in the first 

trimester. Overall, moderate occasional intake is not inherently harmful, but repeated high intake may 

pose risk due to vitamin A toxicity rather than the food itself. 

References 96-99. 



 

Breast Milk and Infant Formula: Biological Differences 

“main difference between breast milk and formula is that breast milk is alive. It's alive with 

information, it's alive with little molecules that are gonna continue that DNA programming. 

Formula is inert. It’s not alive, it's not doing that programming. So yes, breastfeeding has 

advantages for the mom and for the baby, but formula is nutritionally complete and it's very 

useful for many moms who are not able or don't want to breastfeed (...) 

I was reading about a study in the pediatric research journal that says A 2013 Dutch study of 

120 children found that less breastfeeding was linked to a silencing of the gene for leptin.” 

Human breast milk and infant formula both provide essential nutrients for growth, but they 

differ substantially in biological activity. Breast milk is a dynamic biological fluid containing living cells, 

beneficial microbes, immunoglobulins such as secretory IgA, antimicrobial proteins including 

lactoferrin and lysozyme, human milk oligosaccharides (complex sugars that shape the gut 

microbiota), hormones, cytokines, growth factors, and small regulatory molecules such as 

microRNAs. These components support immune maturation, intestinal barrier development, and 

metabolic regulation. Infant formula is designed to approximate macronutrient composition and 

meet nutritional requirements, but most of these bioactive and living components are absent or 

present in reduced functional forms due to processing. 

These biological differences translate into measurable health effects. Breastfed infants 

typically develop a gut microbiota enriched in beneficial bacteria and show more mature immune 

responses, with lower rates of gastrointestinal and respiratory infections and reduced risk of 

necrotising enterocolitis in preterm infants. Breastfeeding is also associated with steadier growth 

patterns and modest long-term reductions in obesity and metabolic disease risk, alongside small 

advantages in certain neurodevelopmental outcomes. Nevertheless, modern infant formulas remain 

nutritionally complete and support normal growth when breastfeeding is not possible, even though 

they cannot fully replicate the adaptive immunological and signalling functions of human milk. 

Breastfeeding Duration and Leptin Gene Methylation 

Leptin is a hormone involved in appetite regulation and energy balance, and its gene (LEP) 

can be regulated through DNA methylation, a chemical modification that generally reduces gene 

expression when present at higher levels. Human studies suggest that breastfeeding duration is 



 

associated with small differences in LEP methylation patterns in early life. Infants breastfed for longer 

periods tend to show lower methylation at certain regions of the leptin gene compared with those 

breastfed for shorter durations, a pattern consistent with potentially greater leptin activity. Similar 

associations have been observed in childhood, although findings vary by age and specific genetic 

sites. 

However, the evidence is limited and inconsistent across populations and developmental 

stages, and effects are modest rather than deterministic. Current research indicates a statistical 

association rather than a confirmed causal mechanism, and the relationship does not persist clearly 

into later adolescence. Overall, shorter breastfeeding exposure is often linked to higher leptin gene 

methylation in early life, but the biological significance and long-term health implications remain 

uncertain. 

References 100-112. 



 

Early-Life Metabolic Environment and Long-Term Health Outcomes 

““the most interesting study on sugar in pregnancy actually came from the uk. So from 1940 to 

1953 (...) in the UK there was a government mandated sugar ration, meaning for 13 years the 

government controlled how much sugar people had access to. It was during the war, and they 

were trying to manage resources. So everybody in the UK got 10 sugar cubes per day. That's it. 

And this is down from what people usually ate before the sugar ration, which was about 20 

sugar cubes per day. So everybody, including pregnant moms. For 13 years had a capped 

amount of sugar at the end of the sugar ration, after 13 years, bam, everybody went back up to 

eating more sugar. And so scientists in the early two thousands thought, well, that's really 

interesting. This means we have two groups of pregnant moms during the sugar ration and 

right after the sugar ration, who had babies develop in their womb, either with 40 grams of 

sugar per day, or around 80 grams of sugar per day. And the scientists wondered, can this small 

difference be making an impact on the baby's long-term health? So they called up 60,000 

people who were born, either just before the ration ended or just after, and they asked 'em 

about their health. They were like, do you have diabetes? Do you have heart disease? How are 

you feeling? What's your weight? And they saw that the babies who were born and who were in 

their mother's womb during the sugar ration had 15% lower likelihood of having developed type 

two diabetes in their life (...) 

 
There's a study here in the, from the Jama Network (...) a Danish study found that children born 

to mothers with diabetes had a 15% high risk of psychiatric disorders with schizophrenia risk 

being 55% higher, intellectual disability, 29% higher, and a connection to autism and ADHD. A 

2025 review of 200 studies, which is 56 million mother-baby pairs found a 25% high risk of 

autism when mothers had diabetes during pregnancy from the Lancet Diabetes and 

Endocrinology report (...) 



 

 

 

This cell is called the microglia (...) and it's patrolling the baby's brain and its job is to make sure 

that the neurons are forming properly (...) they are on the lookout for any neurons that are 

being damaged or not formed properly (...) they're pruning the brain and they're looking out for 

damage and making sure everything develops normally. Now, if the mother has high 

inflammation levels during pregnancy (...) high inflammation seems to be making these 

microglia overactive. Now all of a sudden they become a bit deregulated and they start eating 

and destroying neurons that don't need to be destroyed. They start destroying healthy neurons, 

and as a result, the brain is forming in a slightly suboptimal fashion. And scientists believe this 

to be the leading theory behind why we see the association between gestational diabetes, so 

diabetes of pregnancy, and the higher risk of psychiatric disorders (...) has to do with the 

inflammation levels going on in the baby's brain during pregnancy (...) 

your glucose levels in the first trimester actually can predict very well whether you're gonna get 

gestational diabetes or not (...) 

women with higher muscle mass in pregnancy are less likely to have gestational diabetes (...) 

in the third trimester of pregnancy, your baby actually needs more glucose 'cause he's developing 

and he also needs energy. Your baby needs about 70 grams of glucose per day at the very end of 

pregnancy. So as a pregnant mom, you should be eating 70 grams of glucose more than you usually 

do at the end of pregnancy.”  

Study: Early-Life Sugar Exposure and Adult Diabetes Risk 

A 2024 study examined whether exposure to sugar restriction during the first 1000 days after 

conception, from gestation to age two, influenced the long-term risk of developing type 2 diabetes 

(T2DM). The researchers leveraged a natural experiment: the end of sugar rationing in the United 

Kingdom in September 1953, which led to a rapid near-doubling of sugar consumption. Using UK 

Biobank data, they compared adults conceived just before rationing ended, who experienced lower 

early-life sugar exposure, with those conceived just after, who were exposed to substantially higher 

sugar intake. An event study design and parametric hazard models were used to estimate differences 

in disease risk and age of onset. 



 

The findings showed that individuals exposed to sugar rationing in utero had a significantly 

lower risk of T2DM compared with those never exposed, and risk declined further with longer 

postnatal exposure to rationing. Exposure in utero alone reduced diabetes risk by approximately 13 

percent, while exposure extending through the first year reduced risk by around 25 percent, and 

exposure through the first two years was associated with roughly a 35 percent reduction in risk. 

Early-life rationing also delayed the onset of T2DM by approximately four years when exposure 

extended beyond the first year of life. The authors conclude that limiting added sugar during 

pregnancy and early childhood was associated with a substantially lower lifetime likelihood of 

developing type 2 diabetes and a later age of diagnosis. 

Study: Maternal Diabetes in Pregnancy and Offspring Psychiatric Risk 

A population-based Danish birth cohort study examined whether maternal diabetes 

diagnosed before or during pregnancy was associated with the offspring’s risk of developing 

psychiatric disorders across the first four decades of life. Using linked nationwide registries, the 

authors followed 2,413,335 live births from 1978–2016, comparing offspring exposed to any maternal 

diabetes during pregnancy (56,206, 2.3%, including pregestational type 1, pregestational type 2, and 

gestational diabetes) with unexposed offspring, and estimating hazards for ten broad psychiatric 

diagnostic groups using Cox regression adjusted for parental psychiatric history and a range of 

sociodemographic and perinatal factors. 

During follow-up, 6.4% of the cohort received a psychiatric diagnosis, and exposure to any 

maternal diabetes was associated with a 15% higher risk of any psychiatric disorder (adjusted HR 

1.15), a 55% higher risk of schizophrenia (HR 1.55), and a 29% higher risk of intellectual disability (HR 

1.29), with elevated risks also observed for developmental disorders (HR 1.16) and behavioural 

disorders (HR 1.17), while no clear associations were observed for substance use, mood, eating, or 

personality disorders; cumulative incidence curves in the paper show risk separation emerging early 

for several outcomes, with schizophrenia divergence becoming apparent later in early adulthood. 

With respect to autism and ADHD, the study’s primary results were reported at the level of 

broad categories, but the authors note in their discussion that autism spectrum disorder, within 

developmental disorders, showed associations with pregestational type 1 diabetes and gestational 

diabetes, and that ADHD, within behavioural disorders, was associated with gestational diabetes, 

aligning these more specific neurodevelopmental conditions with the broader pattern of increased 

developmental and behavioural risk observed in the main models. 



 

Maternal Inflammation, Fetal Microglia, and Later Neuropsychiatric Risk 

Research suggests that maternal inflammation during pregnancy can alter fetal microglial 

activity and is associated with a modestly increased risk of neurodevelopmental and, in some cases, 

later psychiatric outcomes in offspring. In animal models, maternal immune activation, meaning a 

sustained inflammatory response during gestation, leads to cytokine signalling that affects fetal brain 

development and produces long-lasting changes in microglial gene expression and function. 

Microglia, the brain’s resident immune cells, appear central to this process because they coordinate 

inflammatory responses in the developing cortex and influence synaptic refinement, meaning the 

shaping of neural circuits through pruning and maturation. Experimental work shows that 

inflammatory exposures can “prime” microglia, making them more reactive and altering 

neurodevelopmental trajectories, with downstream behavioural and cognitive effects in adulthood. 

Human evidence is consistent with this pathway but remains indirect at the cellular level. 

Epidemiological studies link a range of maternal inflammatory states, including infection, 

autoimmune conditions, obesity, and gestational diabetes, with higher rates of autism spectrum 

disorder, ADHD, and broader psychiatric symptoms in children. Prospective cohort studies further 

associate elevated maternal inflammatory markers with differences in offspring brain structure and 

later behavioural outcomes. Gestational diabetes is increasingly understood as a pro-inflammatory 

metabolic state, and animal studies suggest it can amplify inflammatory signalling in the fetal brain, 

particularly when combined with other immune challenges. Overall, the mechanistic literature 

supports inflammation-driven microglial dysregulation as a plausible contributor to later 

neurodevelopmental vulnerability, but direct evidence of in utero microglial overactivity causing 

human psychiatric disorders remains limited, and risk is strongly shaped by timing, severity, and 

interacting genetic and environmental factors. 

First-Trimester Glucose and Future Gestational Diabetes 

Evidence consistently shows that glucose measurements taken in the first trimester can help 

predict the later development of gestational diabetes mellitus (GDM). Women who go on to develop 

GDM tend to have slightly higher fasting glucose early in pregnancy, and risk rises progressively as 

early glucose increases. For example, fasting plasma glucose values around or above 5.1 mmol/L are 

associated with several-fold higher likelihood of later diagnosis, and similar graded relationships are 

seen when glucose is analysed across quartiles. Early pregnancy HbA1c and related metabolic indices 



 

also add predictive value, indicating that subtle metabolic differences are already present before 

routine screening. 

However, predictive accuracy is moderate rather than definitive. Early glucose and HbA1c 

measurements can identify higher-risk pregnancies and support closer monitoring or early lifestyle 

intervention, but they do not reliably replace the standard oral glucose tolerance test performed at 

24–28 weeks. Overall, first-trimester glycaemic markers function best as risk stratification tools rather 

than diagnostic tests for gestational diabetes. 

Muscle Mass and Gestational Diabetes Risk 

Research indicates that women with relatively greater lean or muscle mass in early pregnancy 

are less likely to develop gestational diabetes mellitus (GDM), particularly when muscle mass is 

considered in relation to body fat. Body composition studies using bioimpedance measurements 

show that higher fat-free mass and skeletal muscle percentage are associated with lower GDM risk, 

whereas higher fat mass and central adiposity increase risk. The ratio between muscle and fat 

appears especially important, with lower muscle-to-fat ratios predicting poorer glucose tolerance and 

higher likelihood of GDM diagnosis. These findings are biologically plausible because skeletal muscle 

is a major site of glucose uptake and insulin sensitivity. Greater muscle mass improves metabolic 

handling of glucose, while excess adiposity promotes insulin resistance. Although current evidence is 

observational rather than interventional, it consistently suggests that entering pregnancy with higher 

lean mass and lower fat mass is associated with reduced probability of gestational diabetes. 

Fetal Glucose Needs in Late Pregnancy 

Glucose is the primary fuel used by the fetus, particularly for brain development in the third 

trimester, and maternal physiology adapts to ensure a continuous supply. During late pregnancy the 

mother naturally develops insulin resistance, increases liver glucose production, and mobilises fat 

stores so that more glucose is directed across the placenta. The fetus does not require a fixed daily 

intake that must be directly eaten by the mother; rather, it draws glucose according to concentration 

gradients and maternal production capacity. Even during fasting, maternal metabolism maintains fetal 

supply through gluconeogenesis, meaning internal glucose production rather than dietary intake 

alone. 

Because of these adaptations, meeting fetal glucose needs does not usually require 

consuming a specific additional amount of sugar beyond standard pregnancy nutritional guidance. 



 

Dietary recommendations already account for fetal demand, typically advising a minimum of about 

175 g of carbohydrate per day alongside increased overall caloric intake in later pregnancy. In healthy 

pregnancies, this level is generally sufficient to support fetal growth without a separate requirement 

to add a fixed quantity of extra glucose. 

References 113-138. 

Are Neurons Fixed Before Birth? 

“Neurons never get replaced (...) It means that your neurons that you have for life are formed 

during pregnancy in your mother's uterus.”  

Most neurons in the human brain are generated during prenatal development and persist 

throughout life, particularly in the cerebral cortex, where neuron numbers and locations remain 

largely stable after birth. This means the basic structure of the brain is largely established in the 

womb, and the majority of neurons a person relies on across the lifespan are formed before birth. 

However, research indicates that limited neurogenesis, meaning the formation of new neurons, 

continues after birth in specific regions, especially the hippocampus, a structure involved in memory 

and learning, and possibly parts of the striatum. Although the scale is small compared with the total 

number of brain neurons and remains debated in humans, some neuronal populations are added or 

renewed across life. Overall, most neurons are prenatal and long-lasting, but a subset can be 

generated or replaced after birth rather than being entirely fixed at conception. 

References 139-144. 



 

Meal Order, Fibre, and Postprandial Glucose 

“the glucose hack of having your vegetables at the beginning of your meal, this is incredibly 

powerful (...) because vegetables contain fiber and when you have them at the beginning of 

your meal, they create this protective mesh in your intestine that slows down the glucose 

molecules from carbs and makes the glucose molecules arrive more slowly into your 

bloodstream, meaning smaller spike.” 

Clinical feeding studies show that consuming fibre-rich vegetables before carbohydrate foods 

reduces post-meal blood glucose rises compared with eating the same foods in the opposite order. 

Trials in healthy individuals, prediabetes, and type 2 diabetes consistently report lower glucose peaks, 

smaller glucose excursions, and reduced glycaemic variability when vegetables are eaten first. In 

some crossover experiments, postprandial glucose responses were substantially lower, and the effect 

was not reproduced when only vegetable extracts were given, indicating that the intact fibre 

structure rather than vegetable components alone is important. 

The proposed mechanism relates to how dietary fibre alters digestion and absorption. Whole 

vegetables increase viscosity and slow gastric emptying and carbohydrate breakdown, which delays 

glucose entry into the bloodstream. Longer-term studies suggest repeating this eating pattern can 

improve overall glycaemic control without altering total food intake. Overall, consuming 

fibre-containing foods before carbohydrates consistently moderates postprandial glucose responses 

by slowing absorption rather than reducing total glucose exposure. 

References 145-153. 

Post-Meal Squats and Glucose Regulation 

“there's some studies showing that if you do, I think it's five squats or 10 squats every five 

minutes. That is a very, very powerful way to get your glucose spike down.” 

Brief squat-type movements can improve postprandial (after eating) metabolic responses, 

particularly when used to interrupt prolonged sitting. Studies show that short bouts of sit-to-stand 

squats or half-squats performed regularly throughout the day reduce postprandial insulin and the 



 

insulin:glucose ratio, indicating improved insulin sensitivity (the body requires less insulin to manage 

the same amount of glucose). In some cases, glucose spikes themselves are modestly reduced, 

especially when squats are performed as a more intense pre-meal or post-meal exercise bout. 

Overall, steady walking produces the most consistent reductions in postprandial glucose, but when 

time and effort are matched, frequent squat breaks can produce comparable improvements in insulin 

responses and sometimes glucose control. 

References 154-160. 

Maternal Exercise, BDNF, and Neuroplasticity 

“there's one study done in animals (...) scientists took two groups of pregnant rats and they 

gave them the exact same housing conditions, diets, lighting, everything. The only difference is 

that one group also had these tiny little treadmills that they had to walk on for 30 minutes a day 

every day during pregnancy. So same exact conditions. The only difference is one group of 

pregnant rats is moving 30 minutes a day on these tiny treadmills. Then they wait for the babies 

to be born, and they put the babies in these mazes to kind of measure how quickly they're 

solving the maze. And they also measure the baby's anxiety levels. They found that the babies 

that were born to the moms who were exercising solved the maze twice as fast and had 80% 

fewer anxiety symptoms (...) 

 

when we exercise, there's this molecule produced in our brain called BDNF (...) it helps 

neuroplasticity, it helps your neurons create new connections. And we know that in humans 

when we exercise, that's one of the reasons exercise is good for the brain, 'cause it increases 

BDNF.” 

Effect of Maternal Treadmill Exercise on Offspring Cognition and Anxiety in Rats 

Across studies, pregnant rats assigned to treadmill running, typically under otherwise 

comparable housing and feeding conditions to sedentary controls, produce offspring who later 

perform better on established spatial learning paradigms, including radial 8-arm maze tasks and 

Morris water maze protocols. The reported pattern is that offspring of exercised dams show 

improved acquisition and/or memory performance, and this signal appears especially consistent in 



 

models where offspring cognition is otherwise impaired, such as prenatal stress, maternal obesity, or 

anaesthetic exposure, where maternal treadmill exercise is reported to attenuate or restore deficits 

towards control-like performance. Proposed biological correlates in these studies include increased 

hippocampal brain-derived neurotrophic factor (BDNF), a protein involved in neuronal survival, 

synaptic plasticity (the strengthening or weakening of connections between neurons), and learning 

processes, as well as related neurotrophic signalling (for example, BDNF/TrkB pathways) and changes 

in downstream intracellular pathways associated with plasticity and memory. 

Evidence regarding offspring anxiety-like behaviour is less uniform. While some 

treadmill-based interventions, including high-intensity interval training protocols initiated before and 

continued during pregnancy, have been reported to reduce anxiety-like behaviour on open-field and 

elevated plus-maze measures and to increase general locomotor activity, other studies, including 

prenatal stress paradigms, report that maternal treadmill exercise does not reliably normalise 

anxiety-like behaviour in offspring. In these cases, reductions in anxiety-like behaviour are sometimes 

observed only when exercise is performed by the offspring postnatally, or when maternal exercise is 

paired with additional experimental factors, such as nutritional manipulation. 

Taken together, the research base supports a reasonably consistent association between 

maternal treadmill exercise during pregnancy and improved offspring spatial learning performance, 

whereas any anxiolytic effect appears more contingent on the experimental context and exercise 

protocol and is not uniformly observed across models. 

Exercise, BDNF, and Neuroplasticity 

Both single exercise sessions and long-term training raise circulating BDNF in healthy 

individuals and in clinical populations, including those with neurodegenerative conditions. 

Moderate-to-vigorous aerobic activity produces particularly reliable increases, with acute bouts 

sometimes elevating levels substantially. Higher BDNF following exercise is associated with 

improvements in cognitive performance, motor function, and recovery after neurological injury. For 

this reason, the exercise-induced rise in BDNF is widely considered one of the primary biological 

mechanisms through which physical activity supports brain adaptability and function. 

References 161-170 & 281-284 



 

Prenatal Alcohol Exposure and Fetal Brain Development 

“So when you drink alcohol during pregnancy, your blood alcohol level rises, and then your 

baby's blood alcohol level in your uterus also rises. There's no filter protecting your baby from 

alcohol. So when you have a glass of wine, your baby's also having a glass of wine in the womb. 

And we know that alcohol is not good for our brains, and this also goes for babies (...) 

There was actually a study that came out in February last year, which is quite recent from the 

University of Melbourne, where they used high resolution 3D imaging to reveal that even low 

doses of alcohol cause facial morphing consistent changes in the shape of the eyes and nose at 

12 months persistent up to age eight and weaker connections in the right anterior cingulate part 

of the brain (...) even if the mother drank only occasionally.” 

Alcohol consumed during pregnancy readily crosses the placenta, and the fetus has limited 

ability to metabolise it, leading to prolonged exposure. Prenatal alcohol exposure disrupts 

neurodevelopment, including neurogenesis (formation of new neurons), synaptic development, and 

myelination (insulation of nerve fibres), and is associated with structural brain differences affecting 

regions such as the corpus callosum, hippocampus, cerebellum, and limbic system. These changes are 

linked to cognitive, behavioural, and emotional impairments collectively described as fetal alcohol 

spectrum disorders (FASD). Research has not identified a safe level or timing of alcohol use during 

pregnancy, and adverse developmental outcomes have been observed even at relatively low levels of 

exposure. Consequently, abstinence during pregnancy is considered the only reliable way to prevent 

alcohol-related brain injury in the developing fetus. 

References 171-178 

Alcohol Clearance from Breast Milk After One Drink 

“if you have a glass of wine, two and a half to three hours later, you have pretty much no more 

alcohol in your bloodstream, which means your breast milk is also pretty much devoid of 

alcohol. So if you time it right, you're gonna be able to have a glass of wine without it actually 

going into your breast milk.” 



 

Alcohol passes into breast milk in parallel with maternal blood alcohol concentration and 

declines as the body metabolises it. After a single standard alcoholic drink, concentrations in breast 

milk typically peak within about 20 to 60 minutes and then gradually fall, with most pharmacokinetic 

models indicating that levels become negligible approximately 2 to 3 hours later. The exact duration 

varies depending on factors such as body weight, drink size, and metabolic rate. Accordingly, waiting 

this interval before breastfeeding substantially reduces infant exposure, although a modest safety 

margin is often advised because elimination times differ between individuals. 

References 179-184. 

Prenatal Caffeine Exposure: Fetal Transfer, Developmental Effects, and 

Behavioural Outcomes 

“caffeine does go to your baby's bloodstream. And some studies show that babies are more 

active in the womb after the mother drinks caffeine (...) 

If you have really high doses of caffeine, there is an impact (...)  on the baby's temperament (...) 

in certain animal studies, they show during pregnancy leads to smaller off offspring, altered 

heart development and delayed brain growth, but (...) we don't have direct clinical trial data on 

the long-term impact of caffeine during human pregnancy.” 

Caffeine Transfer to the Fetus and Fetal Activity 

Caffeine consumed during pregnancy readily crosses the placenta and enters the fetal 

bloodstream, reaching concentrations similar to maternal levels. The fetus has limited capacity to 

metabolise caffeine because key enzymes, including CYP1A2, are not fully developed, leading to 

slower clearance and potential accumulation in fetal tissues, including the brain. Clinical monitoring 

studies indicate that maternal caffeine intake can acutely increase fetal heart rate, heart rate 

variability, and observable movements, reflecting heightened fetal activity. These effects are 

consistent with caffeine’s action as an adenosine receptor antagonist and its stimulation of 

catecholamine release, which can influence cardiovascular and neurological responsiveness in utero. 

High Prenatal Caffeine Intake and Child Behaviour 



 

Research on maternal caffeine intake during pregnancy and later child temperament or 

behavioural outcomes is mixed and appears dose-dependent. Most large cohort studies do not find 

consistent associations between typical low-to-moderate intake, commonly defined as below 200 mg 

per day, and adverse behavioural outcomes in childhood. However, some studies report associations 

between very high intake, such as the equivalent of eight or more cups of coffee or tea per day, and 

increased risks of externalising behaviours, including hyperactivity and conduct-related difficulties, as 

well as broader psychiatric-type symptoms. Findings across studies are heterogeneous and subject to 

residual confounding, meaning other unmeasured factors may partly explain observed associations. 

Overall, current evidence does not demonstrate clear harm at usual intake levels, but higher 

consumption has been linked in some cohorts to less favourable behavioural outcomes later in 

childhood. 

Prenatal Caffeine Exposure in Animal Models 

Animal studies indicate that prenatal caffeine exposure, particularly at moderate to high 

doses, can reduce offspring size and alter cardiovascular and brain development. In rodent models, 

maternal caffeine administration is associated with reduced fetal body weight and crown–rump 

length, as well as increased rates of intrauterine growth restriction (IUGR, impaired fetal growth 

during pregnancy). Experimental findings also show changes in embryonic blood flow and altered 

cardiac gene expression, with some high-dose models reporting structural cardiac abnormalities and 

long-term vascular dysfunction in offspring. 

In relation to neurodevelopment, prenatal caffeine exposure in animals has been linked to 

reduced brain weight, altered expression of proteins involved in synaptic development, including 

BDNF (brain-derived neurotrophic factor), and disruptions in hippocampal plasticity, apoptosis 

(programmed cell death), and neurotransmitter balance. These findings suggest altered or delayed 

neural maturation. While direct translation to typical human caffeine intake remains uncertain, 

animal data support biological plausibility for effects on fetal growth, heart development, and brain 

development at higher exposure levels.  

References 185-207. 



 

Maternal Fermented Food Intake and Infant Gut Microbiome 

Development 

“potentially if a mother has fermented food during pregnancy, it's also seeding her baby's gut 

microbiome.” 

Emerging evidence suggests that maternal consumption of fermented foods during 

pregnancy may influence early infant gut microbiome composition, although human data remain 

limited. A small number of human studies report that regular intake of foods such as yogurt during 

pregnancy and early postpartum is associated with higher levels of beneficial bacterial taxa, including 

Bifidobacterium, and lower levels of potentially pathogenic groups such as Enterobacteriaceae in 

infants. These findings indicate a possible role for fermented foods as food-based sources of live 

microbes that may shape early colonisation. 

However, the evidence base is still sparse, with few studies directly measuring infant 

microbiome changes following maternal fermented food intake. Reported effects appear modest 

compared with major determinants of infant microbiome development, such as mode of delivery and 

breastfeeding. Much of the broader supportive evidence derives from animal studies or probiotic 

supplementation rather than typical dietary fermented foods. Overall, while maternal fermented food 

consumption may contribute to early microbial seeding in a favourable direction, current human 

evidence is preliminary and does not yet establish clear recommendations regarding type, dose, or 

timing. 

References 208-214. 

Maternal DHA Restriction and Offspring Brain Development in Animal 

Models 

“in animal studies, when scientists restrict how much DHA mother has access to, they see 

measurable impact on the baby's brain.” 



 

Animal studies consistently demonstrate that restricting maternal DHA (docosahexaenoic 

acid), a long-chain omega-3 fatty acid essential for neuronal membrane structure and function, leads 

to measurable changes in offspring brain development and behaviour. In rodent models, maternal n-3 

or DHA deficiency substantially reduces offspring brain DHA levels and alters synaptic proteins 

involved in neural connectivity, including PSD-95 and SNAP-25. These changes are associated with 

impairments in spatial learning and memory, as well as alterations in hippocampal neurogenesis and 

neurotransmitter systems, including dopaminergic and serotonergic pathways. 

Behavioural studies further show that early-life DHA deficiency can programme long-term 

changes in stress reactivity and increase anxiety- and depression-like behaviours in adulthood. Some 

cognitive and behavioural impairments can be mitigated if DHA intake is restored during an early 

developmental window, suggesting a critical period for neural vulnerability. Across species, these 

findings indicate that adequate maternal DHA availability is important for normal brain maturation, 

synaptic development, and long-term neurobehavioural outcomes in offspring. 

References 215-219. 

Maternal Iron Deficiency and Fetal Iron Demand in Pregnancy 

“iron levels were very low. This often happens during pregnancy, even though I was eating a lot 

of meat. 'cause your baby is pulling a lot of iron from you (...)  

folate is very important to prevent miscarriage.” 

Pregnancy substantially increases maternal iron requirements due to expansion of maternal 

blood volume, placental development, and fetal growth. A typical singleton pregnancy requires 

approximately 800 to 1000 mg of additional iron, with the fetus and placenta accounting for around 

250 to 360 mg, most of which is transferred during the third trimester. As a result, pregnancy is often 

described as a state of impending or existing iron deficiency. 

Globally, iron deficiency is common in pregnancy and is the leading cause of anaemia in this 

period. Prevalence increases as gestation progresses, with many women showing low ferritin (a 

marker of iron stores) by the third trimester, even in high-resource settings. The fetus is prioritised for 

iron transfer, particularly in late pregnancy, but when maternal deficiency is severe, both maternal 



 

and fetal iron status may be compromised. Overall, heightened fetal iron demand and maternal iron 

depletion are widespread and physiologically expected challenges during pregnancy. 

Folate Supplementation and Miscarriage Risk 

Folate is essential for DNA synthesis, cell division, and early embryonic development, and its 

role in preventing neural tube defects is well established. However, evidence that folate 

supplementation independently prevents miscarriage is mixed. Large randomised trials and 

systematic reviews have generally not demonstrated a significant reduction in total fetal loss or 

miscarriage rates with standard-dose folic acid supplementation compared with no supplementation. 

Some large observational cohort studies suggest that higher pre-conception folate intake may 

be associated with a modest reduction in spontaneous abortion risk, particularly when 

supplementation begins before conception and at higher intake levels. Mechanistic research has 

proposed that folate may reduce miscarriage risk by lowering homocysteine, an amino acid 

associated with adverse pregnancy outcomes when elevated. Overall, while folate may confer a small 

protective effect in certain contexts, current randomised evidence does not definitively support folate 

supplementation as a primary strategy for miscarriage prevention. 

References 220-235. 

Prevalence of Miscarriage 

“one in five pregnancies end in miscarriage” 

Miscarriage, defined as spontaneous pregnancy loss before viability, occurs in a substantial 

proportion of pregnancies, although the exact rate depends on how pregnancies are counted. Among 

clinically recognised pregnancies, large epidemiological analyses estimate a pooled miscarriage risk of 

approximately 15 percent, meaning roughly one in six to seven confirmed pregnancies ends in loss. 

When very early losses, including biochemical pregnancies detected only by sensitive testing 

and occurring before or around a missed period, are included, estimates rise to approximately 20 to 

30 percent of all conceptions. Differences in reported figures reflect variation in detection methods 

and whether induced abortions are excluded from calculations. Therefore, stating that around one in 



 

five pregnancies end in miscarriage is a broadly reasonable approximation, particularly when early 

unrecognised losses are considered. 

References 236-243. 

Sleep Restriction, Ghrelin, and Leptin 

“sleeping for only five hours, increases ghrelin by approximately 15% (...) The same sleep loss 

decreases leptin by approximately 15%” 

Experimental sleep restriction to approximately four to five hours per night has been 

associated in several controlled laboratory studies with reductions in leptin of roughly 15 to 25 

percent and increases in ghrelin of a similar or greater magnitude. Leptin is a hormone involved in 

satiety signalling, while ghrelin stimulates appetite. In some early studies of healthy young adults, 

two to six nights of restricted sleep produced leptin decreases of around 18 to 26 percent and ghrelin 

increases of approximately 20 to 30 percent, accompanied by greater reported hunger. 

However, findings are not uniform across all protocols. Some studies report smaller hormonal 

shifts or no significant change, and meta-analyses note considerable heterogeneity depending on 

study design, energy intake control, sex, body composition, and duration of restriction. Overall, the 

claim that five hours of sleep may alter leptin and ghrelin by around 15 percent is broadly consistent 

with several classic laboratory findings, though the magnitude and consistency of the effect vary 

across populations and conditions. 

References 244-250 

Maternal Protein Requirements 

“these animal studies suggest that if you have a low protein diet, your baby will be programmed 

to stay smaller and have smaller muscle mass throughout his life (...) you need about 1.6 grams 

of protein per kilo of body weight per day in the third trimester of pregnancy.” 



 

Animal studies provide consistent evidence that maternal low-protein intake during gestation 

and or lactation can programme reduced offspring body size and lasting impairments in skeletal 

muscle development. Across rodent models, offspring exposed to maternal protein restriction 

commonly show lower birth or weaning weight and reduced muscle mass in early life, alongside 

structural differences such as smaller muscle fibre size and, in some designs, altered fibre number. 

Several studies report that these muscle-related changes persist into adulthood, with some evidence 

of continued deficits during ageing, including reduced muscle weight and altered expression of genes 

involved in neuromuscular function and muscle atrophy. 

However, the magnitude and direction of long-term outcomes vary by species, timing of 

exposure, and sex. Gestational versus lactational restriction can produce different patterns of growth 

and muscle phenotype, and some models show catch-up growth later in development. Overall, the 

animal literature supports the claim that maternal low-protein diets can programme smaller offspring 

size and reduced muscle development, with effects that may be long-lasting but are 

context-dependent. 

Protein Requirements in the Third Trimester 

Traditional dietary reference intakes, based on factorial modelling approaches, set the 

Estimated Average Requirement (EAR) for protein in the second and third trimesters at approximately 

0.88 g/kg/day, with a Recommended Dietary Allowance (RDA) of around 1.1 g/kg/day. However, 

more recent studies using the Indicator Amino Acid Oxidation (IAAO) method, a physiology-based 

technique that directly estimates amino acid requirements, suggest substantially higher needs in late 

pregnancy. 

In controlled studies of healthy pregnant women, the IAAO method has estimated 

third-trimester requirements at approximately 1.5 g/kg/day, with reported mean values around 1.52 

g/kg/day between 31 and 38 weeks of gestation. These findings imply that true physiological protein 

needs in late pregnancy may be considerably higher than current DRIs and are indeed close to 1.6 

g/kg/day. While not yet universally adopted in guideline frameworks, contemporary direct 

measurement data support the view that third-trimester protein requirements approach 

approximately 1.5 to 1.6 g/kg/day. 

References 251-258. 



 

GLP-1 Receptor Agonists, Lean Mass Loss, and Weight Regain 

“What's happening is that you're losing weight, but you're also losing a lot of muscle. So these 

GLP one drugs don't say, okay, you're just gonna lose fat. You're just gonna lose weight from all 

of your tissues. And then the studies show, the studies from the drug manufacturers show that 

when you stop taking them, you usually gain all the weight back and you only gain fat back.” 

GLP-1 receptor agonists are associated with reductions in both fat mass and lean mass during 

weight loss. Meta-analyses indicate that while the majority of weight lost is fat, approximately 20 to 

40 percent of total weight reduction may come from lean tissue, with pooled estimates suggesting 

lean mass losses of roughly 0.8 to 1.3 kg compared with larger fat mass reductions of approximately 3 

to 6 kg. In many studies, the proportion of lean mass relative to total body weight remains stable or 

improves, because fat mass decreases to a greater extent. 

Current evidence suggests that some lean mass reduction reflects a physiological adaptation 

to overall weight loss rather than a direct harmful effect on muscle quality or strength in most adults. 

However, individuals at higher risk of sarcopenia, including older or frail patients and those with 

chronic disease, may require closer monitoring. Resistance training and adequate protein intake are 

commonly recommended to mitigate lean mass loss during treatment. 

Weight Regain After Discontinuing GLP-1 Receptor Agonists 

Clinical trials and meta-analyses consistently show substantial weight regain after 

discontinuation of GLP-1 receptor agonists, often recapturing approximately 50 to 75 percent of prior 

weight loss within six to twelve months. Extension studies following cessation of agents such as 

semaglutide report reversal of weight and cardiometabolic improvements once treatment stops. 

However, most trials have not systematically measured body composition after discontinuation using 

DXA or MRI, leaving the precise proportions of fat mass versus lean mass regained insufficiently 

quantified. 

On-treatment data indicate that weight loss during GLP-1 therapy is predominantly fat mass, 

with approximately 20 to 40 percent derived from lean tissue. Based on this pattern and physiological 

reasoning, review-level analyses suggest that post-treatment weight regain is likely to occur primarily 

as fat mass. Nonetheless, this conclusion remains inferential rather than directly demonstrated, and 



 

high-quality body-composition follow-up studies are needed to determine the exact composition of 

regained weight. 

References 259-269. 

Microplastics in the Human Placenta and Potential Health Effects 

“we do know today that most placenta contain microplastics (...) but we're not exactly sure of 

the health outcomes of that quite yet.” 

Microplastics have now been consistently detected in human placental tissue across multiple 

independent clinical studies using spectroscopic imaging techniques. Quantitative analyses report 

their presence in a high proportion, and in some cohorts all, examined placentas, with particles 

identified on both the maternal and fetal sides, including within placental cells. Detection of 

microplastics in meconium, amniotic fluid, cord blood, and maternal biological samples further 

supports in utero fetal exposure. 

Early human observational data suggest associations between higher placental microplastic 

burdens and indicators such as lower birthweight, reduced head circumference, intrauterine growth 

restriction (IUGR, impaired fetal growth), altered liver enzyme profiles, and endocrine changes in 

umbilical cord blood. However, these studies are largely cross-sectional and cannot establish 

causality. Animal and in vitro models provide mechanistic plausibility, showing placental 

inflammation, oxidative stress, disrupted vascular development, and reduced fetal growth following 

gestational exposure. Despite these signals, the long-term health implications, dose–response 

relationships, and definitive causal effects in humans remain uncertain. 

References 270-280. 
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	Glucose Spikes: Effects on Inflammation, Ageing, Cravings, and Fatigue 
	“I was showing people how blood sugar impacts all of us on a daily basis. The spikes and dips after we eat, they lead to inflammation, faster aging, cravings, fatigue.” 

	Study: Blood Glucose and Aggression in Daily Life 
	“there's this fascinating study that took married couples and they gave the husband and the wives a little voodoo doll representing their spouse. So imagine that for two weeks you had a voodoo doll representing your spouse and the researchers told the participants to put a little pin in the voodoo doll every time their spouse annoyed them. So imagine you're going around your day, two weeks, every time my husband annoys me, I put a pin in the voodoo doll. At the end of the two weeks, their researchers counted the number of pins in the voodoo dolls and they also measured the participants' glucose levels. They found that the people who had the most glucose lows had put the most pins in the voodoo doll representing their spouse (...) 
	scientists then found that when you have very unsteady glucose levels, it impacts this neurotransmitter in your brain called tyrosine that manages your mood. So it seems that with unsteady glucose levels, your mood is less stable, which could then correlate to you being more annoyed at your spouse.” 

	Whole Fruit, Fibre, and Postprandial Glucose Response 
	“even though [fruit] been bred to have a lot of sugar, the fiber and the water reduce how quickly the sugar arrives in our bloodstream, making it more or less okay for us. But the problem comes when we denature that piece of fruit, meaning if we remove the fiber.” 

	Why Sugar Produces Pleasure 
	“So when we eat sugar, what actually is going on in our brain? Why does sugar feel good? Because it releases dopamine in our brain. Dopamine is the pleasure molecule.” 

	The Protein Leverage Hypothesis 
	“Protein is very satiating. Meaning there's this theory called the protein leverage hypothesis, and this theory says that your body will keep you hungry and keep you seeking food until you've given enough protein.” 

	Paternal Lifestyle Factors and Sperm Quality 
	“So a good idea would be to reduce, before you wanna have a kid, if you're the man, you know, reduce alcohol, exercise more, eat better so that your sperm are high quality.” 

	Polycystic Ovary Syndrome (PCOS) and Female Infertility 
	“[PCOS] is one of the leading causes of infertility in females (...) 
	in 70% of PCOS cases, the woman also has high insulin levels (...) if we have high insulin, we're gonna have high testosterone in a female body, testosterone being the male sex hormone, and this can cause all the symptoms of PCOS. So that's why if we wanna fix the high testosterone to ovulate again, we need to go and fix the insulin, and to do that, we need to fix the glucose spikes.” 

	Maternal Nutrition and Fetal Programming 
	“Your baby is not set in stone at conception. What happens during the nine months of pregnancy is co-creating your baby's plan, and depending on what you eat, a different baby will come out.” 

	Maternal Choline and Offspring Brain Development 
	“choline is super important. It forms your baby's brain in the womb (...) choline is important to creating those neurons and choline creates the parts of your baby's brain that have to do with memory, learning and attention (...) 
	90% of moms are not getting enough choline during pregnancy (...) 
	so scientists have done this study at Cornell. They gave one group of moms the bare minimum amount of choline that is recommended. So 450 milligrams in supplements. And then they wondered, well, if a baby's brain needs choline, what happens if he has a lot of choline available? Does his brain form even better? So they gave the other group of mom double. The bare minimum recommended amount. And then they brought the kids in during their first year of age for some tests. And the main test that was used is you basically plop the baby on his mom's lap in front of a computer screen and you flash images on that screen and you measure how quickly the baby reacts to the new images. So how quickly he moves his eyes. And the reason they do this is because this test is correlated to adult iq. Meaning the faster a baby reacts to images in the first year of age, the higher his adult iq. That's the association. And so they were wondering, could we see a difference in the baby's reaction time, depending on the mom's choline

	Liver Consumption During Pregnancy and Fetal Risk 
	“liver contains a lot of vitamin A, quite high levels of vitamin A. And there's some older studies that show that liver and high vitamin A can cause issues to the baby.” 

	Breast Milk and Infant Formula: Biological Differences 
	“main difference between breast milk and formula is that breast milk is alive. It's alive with information, it's alive with little molecules that are gonna continue that DNA programming. Formula is inert. It’s not alive, it's not doing that programming. So yes, breastfeeding has advantages for the mom and for the baby, but formula is nutritionally complete and it's very useful for many moms who are not able or don't want to breastfeed (...) 
	I was reading about a study in the pediatric research journal that says A 2013 Dutch study of 120 children found that less breastfeeding was linked to a silencing of the gene for leptin.” 

	Early-Life Metabolic Environment and Long-Term Health Outcomes 
	““the most interesting study on sugar in pregnancy actually came from the uk. So from 1940 to 1953 (...) in the UK there was a government mandated sugar ration, meaning for 13 years the government controlled how much sugar people had access to. It was during the war, and they were trying to manage resources. So everybody in the UK got 10 sugar cubes per day. That's it. And this is down from what people usually ate before the sugar ration, which was about 20 sugar cubes per day. So everybody, including pregnant moms. For 13 years had a capped amount of sugar at the end of the sugar ration, after 13 years, bam, everybody went back up to eating more sugar. And so scientists in the early two thousands thought, well, that's really interesting. This means we have two groups of pregnant moms during the sugar ration and right after the sugar ration, who had babies develop in their womb, either with 40 grams of sugar per day, or around 80 grams of sugar per day. And the scientists wondered, can this small difference
	There's a study here in the, from the Jama Network (...) a Danish study found that children born to mothers with diabetes had a 15% high risk of psychiatric disorders with schizophrenia risk being 55% higher, intellectual disability, 29% higher, and a connection to autism and ADHD. A 2025 review of 200 studies, which is 56 million mother-baby pairs found a 25% high risk of autism when mothers had diabetes during pregnancy from the Lancet Diabetes and Endocrinology report (...) 
	 
	 
	This cell is called the microglia (...) and it's patrolling the baby's brain and its job is to make sure that the neurons are forming properly (...) they are on the lookout for any neurons that are being damaged or not formed properly (...) they're pruning the brain and they're looking out for damage and making sure everything develops normally. Now, if the mother has high inflammation levels during pregnancy (...) high inflammation seems to be making these microglia overactive. Now all of a sudden they become a bit deregulated and they start eating and destroying neurons that don't need to be destroyed. They start destroying healthy neurons, and as a result, the brain is forming in a slightly suboptimal fashion. And scientists believe this to be the leading theory behind why we see the association between gestational diabetes, so diabetes of pregnancy, and the higher risk of psychiatric disorders (...) has to do with the inflammation levels going on in the baby's brain during pregnancy (...) 
	your glucose levels in the first trimester actually can predict very well whether you're gonna get gestational diabetes or not (...) 
	women with higher muscle mass in pregnancy are less likely to have gestational diabetes (...) 

	Are Neurons Fixed Before Birth? 
	“Neurons never get replaced (...) It means that your neurons that you have for life are formed during pregnancy in your mother's uterus.”  

	Meal Order, Fibre, and Postprandial Glucose 
	“the glucose hack of having your vegetables at the beginning of your meal, this is incredibly powerful (...) because vegetables contain fiber and when you have them at the beginning of your meal, they create this protective mesh in your intestine that slows down the glucose molecules from carbs and makes the glucose molecules arrive more slowly into your bloodstream, meaning smaller spike.” 

	Post-Meal Squats and Glucose Regulation 
	“there's some studies showing that if you do, I think it's five squats or 10 squats every five minutes. That is a very, very powerful way to get your glucose spike down.” 

	Maternal Exercise, BDNF, and Neuroplasticity 
	“there's one study done in animals (...) scientists took two groups of pregnant rats and they gave them the exact same housing conditions, diets, lighting, everything. The only difference is that one group also had these tiny little treadmills that they had to walk on for 30 minutes a day every day during pregnancy. So same exact conditions. The only difference is one group of pregnant rats is moving 30 minutes a day on these tiny treadmills. Then they wait for the babies to be born, and they put the babies in these mazes to kind of measure how quickly they're solving the maze. And they also measure the baby's anxiety levels. They found that the babies that were born to the moms who were exercising solved the maze twice as fast and had 80% fewer anxiety symptoms (...) 
	 
	when we exercise, there's this molecule produced in our brain called BDNF (...) it helps neuroplasticity, it helps your neurons create new connections. And we know that in humans when we exercise, that's one of the reasons exercise is good for the brain, 'cause it increases BDNF.” 

	Prenatal Alcohol Exposure and Fetal Brain Development 
	“So when you drink alcohol during pregnancy, your blood alcohol level rises, and then your baby's blood alcohol level in your uterus also rises. There's no filter protecting your baby from alcohol. So when you have a glass of wine, your baby's also having a glass of wine in the womb. And we know that alcohol is not good for our brains, and this also goes for babies (...) 
	There was actually a study that came out in February last year, which is quite recent from the University of Melbourne, where they used high resolution 3D imaging to reveal that even low doses of alcohol cause facial morphing consistent changes in the shape of the eyes and nose at 12 months persistent up to age eight and weaker connections in the right anterior cingulate part of the brain (...) even if the mother drank only occasionally.” 

	Alcohol Clearance from Breast Milk After One Drink 
	“if you have a glass of wine, two and a half to three hours later, you have pretty much no more alcohol in your bloodstream, which means your breast milk is also pretty much devoid of alcohol. So if you time it right, you're gonna be able to have a glass of wine without it actually going into your breast milk.” 

	Prenatal Caffeine Exposure: Fetal Transfer, Developmental Effects, and Behavioural Outcomes 
	“caffeine does go to your baby's bloodstream. And some studies show that babies are more active in the womb after the mother drinks caffeine (...) 
	If you have really high doses of caffeine, there is an impact (...)  on the baby's temperament (...) 
	in certain animal studies, they show during pregnancy leads to smaller off offspring, altered heart development and delayed brain growth, but (...) we don't have direct clinical trial data on the long-term impact of caffeine during human pregnancy.” 

	Maternal Fermented Food Intake and Infant Gut Microbiome Development 
	“potentially if a mother has fermented food during pregnancy, it's also seeding her baby's gut microbiome.” 

	Maternal DHA Restriction and Offspring Brain Development in Animal Models 
	“in animal studies, when scientists restrict how much DHA mother has access to, they see measurable impact on the baby's brain.” 

	Maternal Iron Deficiency and Fetal Iron Demand in Pregnancy 
	“iron levels were very low. This often happens during pregnancy, even though I was eating a lot of meat. 'cause your baby is pulling a lot of iron from you (...)  
	folate is very important to prevent miscarriage.” 

	Prevalence of Miscarriage 
	“one in five pregnancies end in miscarriage” 

	Sleep Restriction, Ghrelin, and Leptin 
	“sleeping for only five hours, increases ghrelin by approximately 15% (...) The same sleep loss decreases leptin by approximately 15%” 

	Maternal Protein Requirements 
	“these animal studies suggest that if you have a low protein diet, your baby will be programmed to stay smaller and have smaller muscle mass throughout his life (...) you need about 1.6 grams of protein per kilo of body weight per day in the third trimester of pregnancy.” 

	GLP-1 Receptor Agonists, Lean Mass Loss, and Weight Regain 
	“What's happening is that you're losing weight, but you're also losing a lot of muscle. So these GLP one drugs don't say, okay, you're just gonna lose fat. You're just gonna lose weight from all of your tissues. And then the studies show, the studies from the drug manufacturers show that when you stop taking them, you usually gain all the weight back and you only gain fat back.” 

	Microplastics in the Human Placenta and Potential Health Effects 
	“we do know today that most placenta contain microplastics (...) but we're not exactly sure of the health outcomes of that quite yet.” 

	References 
	1.​Honma, K., Jin, F., Tonaka, R., Sabashi, T., Otsuki, N., Ichikawa, Y., & Goda, T. (2020). Changes in peripheral inflammation-related gene expression by postprandial glycemic response in healthy Japanese men.. Nutrition, 111026 .  
	2.​Sun, D., Van Greevenbroek, M., Scheijen, J., Kelly, J., Schalkwijk, C., & Wouters, K. (2024). Methylglyoxal Mediates the Association Between 2-Hour Plasma Glucose and HbA1c With Inflammation: The Maastricht Study. The Journal of Clinical Endocrinology and Metabolism, 110, 2047 - 2054.  
	3.​Dickinson, S., Hancock, D., Petocz, P., Ceriello, A., & Brand-Miller, J. (2008). High-glycemic index carbohydrate increases nuclear factor-kappaB activation in mononuclear cells of young, lean healthy subjects.. The American journal of clinical nutrition, 87 5, 1188-93 .  
	4.​O'Keefe, J., Gheewala, N., & O’Keefe, J. (2008). Dietary strategies for improving post-prandial glucose, lipids, inflammation, and cardiovascular health.. Journal of the American College of Cardiology, 51 3, 249-55 .  
	5.​Meessen, E., Warmbrunn, M., Nieuwdorp, M., & Soeters, M. (2019). Human Postprandial Nutrient Metabolism and Low-Grade Inflammation: A Narrative Review. Nutrients, 11.  
	6.​Harrison, D., Strong, R., Alavez, S., Astle, C., DiGiovanni, J., Fernandez, E., Flurkey, K., Garratt, M., Gelfond, J., Javors, M., Levi, M., Lithgow, G., Macchiarini, F., Nelson, J., Rizzo, S., Slaga, T., Stearns, T., Wilkinson, J., & Miller, R. (2019). Acarbose improves health and lifespan in aging HET3 mice. Aging Cell, 18.  
	7.​Maeda, M., Hayashi, T., Mizuno, N., Hattori, Y., & Kuzuya, M. (2015). Intermittent High Glucose Implements Stress-Induced Senescence in Human Vascular Endothelial Cells: Role of Superoxide Production by NADPH Oxidase. PLoS ONE, 10.  
	8.​Burton, D., & Faragher, R. (2018). Obesity and type-2 diabetes as inducers of premature cellular senescence and ageing. Biogerontology, 19, 447 - 459.  
	9.​Deo, P., Dhillon, V., Lim, W., Jaunay, E., Donnellan, L., Peake, B., McCullough, C., & Fenech, M. (2020). Advanced glycation end-products accelerate telomere attrition and increase pro-inflammatory mediators in human WIL2-NS cells.. Mutagenesis.  
	10.​Wyatt, P., Berry, S., Finlayson, G., O’Driscoll, R., Hadjigeorgiou, G., Drew, D., Khatib, H., Nguyen, L., Linenberg, I., Chan, A., Spector, T., Franks, P., Wolf, J., Blundell, J., & Valdes, A. (2021). Postprandial glycaemic dips predict appetite and energy intake in healthy individuals. Nature metabolism, 3, 523 - 529.  
	11.​Arumugam, V., Lee, J., Nowak, J., Pohle, R., Nyrop, J., Leddy, J., & Pelkman, C. (2008). A high-glycemic meal pattern elicited increased subjective appetite sensations in overweight and obese women. Appetite, 50, 215-222. h 
	12.​Berry, S., Wyatt, P., Franks, P., Blundell, J., O’Driscoll, R., Wolf, J., Hadjigeorgiou, G., Drew, D., Chan, A., Spector, T., & Valdes, A. (2020). Effect of Postprandial Glucose Dips on Hunger and Energy Intake in 1102 Subjects in US and UK: The PREDICT 1 Study. Current Developments in Nutrition.  
	13.​Chandler-Laney, P., Morrison, S., Goree, L., Ellis, A., Casazza, K., Desmond, R., & Gower, B. (2014). Return of hunger following a relatively high carbohydrate breakfast is associated with earlier recorded glucose peak and nadir. Appetite, 80, 236-241.  
	14.​Rosén, L., Östman, E., & Björck, I. (2011). Effects of cereal breakfasts on postprandial glucose, appetite regulation and voluntary energy intake at a subsequent standardized lunch; focusing on rye products. Nutrition Journal, 10, 7 - 7.  
	15.​Kaneda, H., Kageyama, I., Kobayashi, Y., & Kodama, K. (2025). The Influence of Food Intake and Blood Glucose on Postprandial Sleepiness and Work Productivity: A Scoping Review. Nutrients, 17.  
	16.​Nagano, K., Kinoshita, F., & Touyama, H. (2022). Quantitative Evaluation of Post-Lunch Dip Using Event-Related Potential. J. Adv. Comput. Intell. Intell. Informatics, 26, 67-73.  
	17.​Bushman, B. J., DeWall, C. N., Pond Jr, R. S., & Hanus, M. D. (2014). Low glucose relates to greater aggression in married couples. Proceedings of the National Academy of Sciences, 111(17), 6254-6257.  
	18.​Matsui, T., Liu, Y., Soya, M., Shima, T., & Soya, H. (2019). Tyrosine as a Mechanistic-Based Biomarker for Brain Glycogen Decrease and Supercompensation With Endurance Exercise in Rats: A Metabolomics Study of Plasma. Frontiers in Neuroscience, 13.  
	19.​Kofler, M., Schiefecker, A., Gaasch, M., Sperner-Unterweger, B., Fuchs, D., Beer, R., Ferger, B., Rass, V., Hackl, W., Rhomberg, P., Pfausler, B., Thomé, C., Schmutzhard, E., & Helbok, R. (2019). A reduced concentration of brain interstitial amino acids is associated with depression in subarachnoid hemorrhage patients. Scientific Reports, 9.  
	20.​Cacciatore, M., Grasso, E., Tripodi, R., & Chiarelli, F. (2022). Impact of glucose metabolism on the developing brain. Frontiers in Endocrinology, 13.  
	21.​Zhang, S., Zhang, Y., Wen, Z., Yang, Y., Bu, T., Bu, X., & Ni, Q. (2023). Cognitive dysfunction in diabetes: abnormal glucose metabolic regulation in the brain. Frontiers in Endocrinology, 14.  
	22.​Watt, C., Sanchez-Rangel, E., & Hwang, J. (2020). Glycemic Variability and CNS Inflammation: Reviewing the Connection. Nutrients, 12.  
	23.​Sünram-Lea, S., & Owen, L. (2017). The impact of diet-based glycaemic response and glucose regulation on cognition: evidence across the lifespan. Proceedings of the Nutrition Society, 76, 466 - 477. 
	24.​McGinnity, C., Barros, D., Guedj, E., Girard, N., Symeon, C., Walker, H., Barrington, S., Summers, M., Pitkanen, M., & Rahman, Y. (2021). A Retrospective Case Series Analysis of the Relationship Between Phenylalanine: Tyrosine Ratio and Cerebral Glucose Metabolism in Classical Phenylketonuria and Hyperphenylalaninemia. Frontiers in Neuroscience, 15.  
	25.​Parker, G., & Brotchie, H. (2011). Mood effects of the amino acids tryptophan and tyrosine. Acta Psychiatrica Scandinavica, 124.  
	26.​Baïlara, K., Henry, C., Lestage, J., Launay, J., Parrot, F., Swendsen, J., Sutter, A., Roux, D., Dallay, D., & Demotes-Mainard, J. (2006). Decreased brain tryptophan availability as a partial determinant of post-partum blues. Psychoneuroendocrinology, 31, 407-413.  
	27.​Crummett, L., & Grosso, R. (2022). Postprandial Glycemic Response to Whole Fruit versus Blended Fruit in Healthy, Young Adults. Nutrients, 14.  
	28.​Guzman, G., Du, Y., Wu, Y., Xiao, D., Replogle, R., Boileau, T., Burton-Freeman, B., & Edirisinghe, I. (2020). Addition of Apple Pomace to 100% Apple Juice Delayed Time to Reach Maximal Glucose and Insulin Concentrations Compared to 100% Apple Juice and Whole Fruit in Healthy Adults. Current Developments in Nutrition.  
	29.​Alkutbe, R., Redfern, K., Jarvis, M., & Rees, G. (2020). Nutrient Extraction Lowers Postprandial Glucose Response of Fruit in Adults with Obesity as well as Healthy Weight Adults. Nutrients, 12.  
	30.​Redfern, K., Cammack, V., Sweet, N., Preston, L., Jarvis, M., & Rees, G. (2017). Nutrient-extraction blender preparation reduces postprandial glucose responses from fruit juice consumption. Nutrition & Diabetes, 7. 
	31.​Papandreou, D., Magriplis, E., Abboud, M., Taha, Z., Karavolia, E., Karavolias, C., & Zampelas, A. (2019). Consumption of Raw Orange, 100% Fresh Orange Juice, and Nectar- Sweetened Orange Juice—Effects on Blood Glucose and Insulin Levels on Healthy Subjects. Nutrients, 11.  
	32.​Gonzalez, J. (2024). Are all sugars equal? Role of the food source in physiological responses to sugars with an emphasis on fruit and fruit juice. European Journal of Nutrition, 63, 1435 - 1451.  
	33.​Park, E., Guzman, G., Du, Y., Zhao, A., Zhang, X., Xiao, D., Replogle, R., Boileau, T., Burton-Freeman, B., & Edirisinghe, I. (2019). Addition of Orange Pomace to 100% Orange Juice Attenuates Acute Glucose Response Compared to 100% Orange Juice but Not Whole Fruit in Healthy Adults (P08-080-19). Current Developments in Nutrition.  
	34.​Mavadiya, H., Roh, D., Ly, A., & Lu, Y. (2025). Whole Fruits Versus 100% Fruit Juice: Revisiting the Evidence and Its Implications for US Healthy Dietary Recommendations. Nutrition Bulletin, 50, 411 - 420.  
	35.​Liu, K., Mi, M., & Wang, J. (2014). Effect of Fruit Juice on Glucose Control and Insulin Sensitivity in Adults: A Meta-Analysis of 12 Randomized Controlled Trials. PLoS ONE, 9.  
	36.​Olszewski, P., Wood, E., Klockars, A., & Levine, A. (2019). Excessive Consumption of Sugar: an Insatiable Drive for Reward. Current Nutrition Reports, 8, 120-128.  
	37.​Tellez, L., Han, W., Zhang, X., Ferreira, T., Perez, I., Shammah-Lagnado, S., Van Den Pol, A., & De Araujo, I. (2016). Separate Circuitries Encode the Hedonic and Nutritional Values of Sugar. Nature neuroscience, 19, 465 - 470.  
	38.​Roberts, C., Giesbrecht, T., Fallon, N., Thomas, A., Mela, D., & Kirkham, T. (2020). A Systematic Review and Activation Likelihood Estimation Meta-Analysis of fMRI Studies on Sweet Taste in Humans. The Journal of Nutrition, 150, 1619 - 1630.  
	39.​Avena, N., Rada, P., & Hoebel, B. (2008). Evidence for sugar addiction: Behavioral and neurochemical effects of intermittent, excessive sugar intake. Neuroscience & Biobehavioral Reviews, 32, 20-39.  
	40.​Jacques, A., Chaaya, N., Beecher, K., Ali, S., Belmer, A., & Bartlett, S. (2019). The impact of sugar consumption on stress driven, emotional and addictive behaviors. Neuroscience & Biobehavioral Reviews, 103, 178-199.  
	41.​Greenberg, D., & St. Peter, J. (2021). Sugars and Sweet Taste: Addictive or Rewarding?. International Journal of Environmental Research and Public Health, 18.  
	42.​Tan, H., Sisti, A., Jin, H., Vignovich, M., Villavicencio, M., Tsang, K., Goffer, Y., & Zuker, C. (2020). The Gut-Brain Axis Mediates Sugar Preference. Nature, 580, 511 - 516.  
	43.​Bijoch, Ł., Klos, J., Pawłowska, M., Wiśniewska, J., Legutko, D., Szachowicz, U., Kaczmarek, L., & Beroun, A. (2023). Whole-brain tracking of cocaine and sugar rewards processing. Translational Psychiatry, 13.  
	44.​Gutierrez, R., Fonseca, E., & Simon, S. (2020). The neuroscience of sugars in taste, gut-reward, feeding circuits, and obesity. Cellular and Molecular Life Sciences, 77, 3469 - 3502. 
	45.​Liu, W., & Bohórquez, D. (2022). The neural basis of sugar preference. Nature Reviews Neuroscience, 23, 584 - 595.  
	46.​Raubenheimer, D., & Simpson, S. (2019). Protein Leverage: Theoretical Foundations and Ten Points of Clarification. Obesity, 27.  
	47.​Raubenheimer, D., & Simpson, S. (2023). Protein appetite as an integrator in the obesity system: the protein leverage hypothesis. Philosophical Transactions of the Royal Society B: Biological Sciences, 378. 
	48.​Gosby, A., Conigrave, A., Raubenheimer, D., & Simpson, S. (2013). Protein leverage and energy intake. Obesity Reviews, 15.  
	49.​Martens, E., Lemmens, S., & Westerterp-Plantenga, M. (2012). Protein leverage affects energy intake of high-protein diets in humans.. The American journal of clinical nutrition, 97 1, 86-93.  
	50.​Gosby, A., Conigrave, A., Lau, N., Iglesias, M., Hall, R., Jebb, S., Brand-Miller, J., Caterson, I., Raubenheimer, D., & Simpson, S. (2011). Testing Protein Leverage in Lean Humans: A Randomised Controlled Experimental Study. PLoS ONE, 6.  
	51.​Hall, K. (2019). The Potential Role of Protein Leverage in the US Obesity Epidemic. Obesity, 27.  
	52.​Hill, C., & Morrison, C. (2019). The Protein Leverage Hypothesis: A 2019 Update for Obesity. Obesity, 27. 
	53.​Nguyen-Thanh, T., Hoang-Thi, A., & Thu, D. (2023). Investigating the association between alcohol intake and male reproductive function: A current meta-analysis. Heliyon, 9.  
	54.​Finelli, R., Mottola, F., & Agarwal, A. (2021). Impact of Alcohol Consumption on Male Fertility Potential: A Narrative Review. International Journal of Environmental Research and Public Health, 19.  
	55.​Rotimi, D., & Singh, S. (2024). Implications of lifestyle factors on male reproductive health. JBRA Assisted Reproduction, 28, 320 - 330.  
	56.​Ricci, E., Beitawi, S., Cipriani, S., Candiani, M., Chiaffarino, F., Viganò, P., Noli, S., & Parazzini, F. (2016). Semen quality and alcohol intake: a systematic review and meta-analysis.. Reproductive biomedicine online, 34 1, 38-47 .  
	57.​Jensen, T., Swan, S., Jørgensen, N., Toppari, J., Redmon, B., Punab, M., Drobnis, E., Haugen, T., Žilaitienė, B., Sparks, A., Irvine, S., Wang, C., Jouannet, P., Brazil, C., Paasch, U., Salzbrunn, A., Skakkebæk, N., & Andersson, A. (2014). Alcohol and male reproductive health: a cross-sectional study of 8344 healthy men from Europe and the USA.. Human reproduction, 29 8, 1801-9 . 
	58.​Ferramosca, A., & Zara, V. (2022). Diet and Male Fertility: The Impact of Nutrients and Antioxidants on Sperm Energetic Metabolism. International Journal of Molecular Sciences, 23.  
	59.​Salas-Huetos, A., Bulló, M., & Salas‐Salvadó, J. (2017). Dietary patterns, foods and nutrients in male fertility parameters and fecundability: a systematic review of observational studies. Human Reproduction Update, 23, 371–389.  
	60.​Skoracka, K., Eder, P., Łykowska-Szuber, L., Dobrowolska, A., & Krela-Kaźmierczak, I. (2020). Diet and Nutritional Factors in Male (In)fertility—Underestimated Factors. Journal of Clinical Medicine, 9.  
	61.​Song, W., Peng, Y., Jiang, Z., & Quan, Z. (2025). Effectiveness of exercise interventions on sperm quality: a systematic review and network meta-analysis. Frontiers in Endocrinology, 16.  
	62.​Minas, A., Fernandes, A., Júnior, V., Adami, L., Intasqui, P., & Bertolla, R. (2022). Influence of physical activity on male fertility. Andrologia, 54.  
	63.​Belladelli, F., Basran, S., & Eisenberg, M. (2023). Male Fertility and Physical Exercise. The World Journal of Men's Health, 41, 482 - 488.  
	64.​Collée, J., Mawet, M., Tebache, L., Nisolle, M., & Brichant, G. (2021). Polycystic ovarian syndrome and infertility: overview and insights of the putative treatments. Gynecological Endocrinology, 37, 869 - 874.  
	65.​Rababa’h, A., Matani, B., & Yehya, A. (2022). An update of polycystic ovary syndrome: causes and therapeutics options. Heliyon, 8.  
	66.​Palomba, S. (2021). Is fertility reduced in ovulatory women with polycystic ovary syndrome? An opinion paper.. Human reproduction.  
	67.​Yousaf, J., Khadija, S., Arshad, N., Amjad, M., Gulzar, J., & Ullah, A. (2022). The Chances of Infertility in a Patient Presenting with PCOS in Childbearing Age. Saudi Journal of Medicine.  
	68.​Zhao, H., Zhang, J., Cheng, X., Nie, X., & He, B. (2023). Insulin resistance in polycystic ovary syndrome across various tissues: an updated review of pathogenesis, evaluation, and treatment. Journal of Ovarian Research, 16.  
	69.​Rosenfield, R., & Ehrmann, D. (2016). The Pathogenesis of Polycystic Ovary Syndrome (PCOS): The Hypothesis of PCOS as Functional Ovarian Hyperandrogenism Revisited.. Endocrine reviews, 37 5, 467-520 .  
	70.​Pateguana, N., & Janes, A. (2019). The contribution of hyperinsulinemia to the hyperandrogenism of polycystic ovary syndrome. Journal of Insulin Resistance.  
	71.​Houston, E., & Templeman, N. (2025). Reappraising the relationship between hyperinsulinemia and insulin resistance in PCOS. The Journal of Endocrinology, 265.  
	72.​Ding, H., Zhang, J., Zhang, F., Zhang, S., Chen, X., Liang, W., & Xie, Q. (2021). Resistance to the Insulin and Elevated Level of Androgen: A Major Cause of Polycystic Ovary Syndrome. Frontiers in Endocrinology, 12.  
	73.​Chen, X., Wan, Y., & Xie, L. (2025). Insulin Resistance in PCOS: Pathophysiological Mechanisms of Menstrual Dysfunction and Evidence-Based Treatment Strategies.. Biology of reproduction.  
	74.​Gawlińska, K., Gawliński, D., Filip, M., & Przegaliński, E. (2020). Relationship of maternal high-fat diet during pregnancy and lactation to offspring health.. Nutrition reviews.  
	75.​Suriya, Q., Razzak, T., Abid, N., & Zia, Q. (2025). MATERNAL NUTRITION AND FETAL DEVELOPMENT: EXPLORING DIETARY INTERVENTIONS, MICRONUTRIENT DEFICIENCIES, AND LONG-TERM HEALTH OUTCOMES. Insights-Journal of Health and Rehabilitation.  
	76.​Jahan-Mihan, A., Leftwich, J., Berg, K., Labyak, C., Nodarse, R., Allen, S., & Griggs, J. (2024). The Impact of Parental Preconception Nutrition, Body Weight, and Exercise Habits on Offspring Health Outcomes: A Narrative Review. Nutrients, 16.  
	77.​Andonotopo, W., Bachnas, M., Dewantiningrum, J., Pramono, M., Sulistyowati, S., Sanjaya, I., Stanojević, M., & Kurjak, A. (2025). Nutriepigenomics in perinatal medicine: maternal nutrition as a modulator of fetal gene expression and long-term health. Journal of Perinatal Medicine, 0.  
	78.​Na, X., Mackean, P., Cape, G., Johnson, J., & Ou, X. (2024). Maternal Nutrition during Pregnancy and Offspring Brain Development: Insights from Neuroimaging. Nutrients, 16.  
	79.​Potiris, A., Daponte, N., Moustakli, E., Zikopoulos, A., Kokkosi, E., Arkouli, N., Anagnostaki, I., Vogiatzoglou, A., Tzeli, M., Sarella, A., Domali, E., & Stavros, S. (2025). Prenatal Dietary Exposure to Endocrine Disruptors and Its Lasting Impact on Offspring Health. Toxics, 13.  
	80.​Nayyar, D., Said, J., McCarthy, H., Hryciw, D., O’Keefe, L., & McAinch, A. (2024). Effect of a High Linoleic Acid Diet on Pregnant Women and Their Offspring. Nutrients, 16.  
	81.​Lecorguillé, M., Teo, S., & Phillips, C. (2021). Maternal Dietary Quality and Dietary Inflammation Associations with Offspring Growth, Placental Development, and DNA Methylation. Nutrients, 13.  
	82.​Kışlal, S., Shook, L., & Edlow, A. (2020). Perinatal exposure to maternal obesity: Lasting cardiometabolic impact on offspring. Prenatal Diagnosis, 40, 1109 - 1125.  
	83.​Gould, J., Hines, S., Best, K., Grzeskowiak, L., Jansen, O., & Green, T. (2025). Choline During Pregnancy and Child Neurodevelopment: A Systematic Review of Randomized Controlled Trials and Observational Studies. Nutrients, 17.  
	84.​Irvine, N., England-Mason, G., Field, C., Dewey, D., & Aghajafari, F. (2022). Prenatal Folate and Choline Levels and Brain and Cognitive Development in Children: A Critical Narrative Review. Nutrients, 14.  
	85.​Obeid, R., Derbyshire, E., & Schön, C. (2022). Association between Maternal Choline, Fetal Brain Development, and Child Neurocognition: Systematic Review and Meta-Analysis of Human Studies. Advances in Nutrition, 13, 2445 - 2457.  
	86.​Bahnfleth, C., Strupp, B., Caudill, M., & Canfield, R. (2021). Prenatal choline supplementation improves child sustained attention: A 7‐year follow‐up of a randomized controlled feeding trial. The FASEB Journal, 36. 
	87.​Spoelstra, S., Eijsink, J., Hoenders, H., & Knegtering, H. (2023). Maternal choline supplementation during pregnancy to promote mental health in offspring. Early Intervention in Psychiatry, 17, 643 - 651.  
	88.​Caudill, M., Strupp, B., Muscalu, L., Nevins, J., & Canfield, R. (2017). Maternal choline supplementation during the third trimester of pregnancy improves infant information processing speed: a randomized, double‐blind, controlled feeding study. The FASEB Journal, 32, 2172 - 2180. 
	89.​Warton, F., Molteno, C., Warton, C., Wintermark, P., Lindinger, N., Dodge, N., Zöllei, L., Van Der Kouwe, A., Carter, R., Jacobson, J., Jacobson, S., & Meintjes, E. (2021). Maternal choline supplementation mitigates alcohol exposure effects on neonatal brain volumes.. Alcoholism, clinical and experimental research.  
	90.​Zeisel, S. (2006). The fetal origins of memory: the role of dietary choline in optimal brain development.. The Journal of pediatrics, 149 5 Suppl, S131-6 .  
	91.​Triunfo, S., Banderali, G., & Derbyshire, E. (2025). Choline in Pregnancy and Lactation: Essential Knowledge for Clinical Practice. Nutrients, 17.  
	92.​Hunter, S., Hoffman, M., D’Alessandro, A., Wyrwa, A., Noonan, K., Zeisel, S., Law, A., & Freedman, R. (2021). Prenatal choline, cannabis, and infection, and their association with offspring development of attention and social problems through 4 years of age. Psychological Medicine, 52, 3019 - 3028.  
	93.​Hunter, S., Hoffman, M., D’Alessandro, A., Wyrwa, A., Noonan, K., Zeisel, S., Law, A., & Freedman, R. (2021). Prenatal choline, cannabis, and infection, and their association with offspring development of attention and social problems through 4 years of age. Psychological Medicine, 52, 3019 - 3028.  
	94.​Hunter, S., Hoffman, M., D’Alessandro, A., Walker, V., Balser, M., Noonan, K., Law, A., & Freedman, R. (2021). Maternal prenatal choline and inflammation effects on 4-year-olds' performance on the Wechsler Preschool and Primary Scale of Intelligence-IV.. Journal of psychiatric research, 141, 50-56 .  
	95.​Nguyen, H., Oktayani, P., Lee, S., & Huang, L. (2024). Choline in pregnant women: a systematic review and meta-analysis.. Nutrition reviews.  
	96.​Berthomé, A., Antoine, T., Meiller, L., Govers, R., Guichard, P., Sabran, C., Gonzalez, T., Nowicki, M., Bordat, C., Borel, P., Grino, M., Sauvinet, V., & Reboul, E. (2025). Perinatal vitamin A excess impacts vitamin A and lipid metabolism in rat offspring. Scientific Reports, 15. 
	97.​Aslan, D., Soztutar, E., & Ay, H. (2022). Adverse effects of maternal retinyl palmitate, a vitamin A compound, on the fetal liver.. International journal for vitamin and nutrition research. Internationale Zeitschrift fur Vitamin- und Ernahrungsforschung. Journal international de vitaminologie et de nutrition.  
	98.​Hathcock, J., Hattan, D., Jenkins, M., McDonald, J., Sundaresan, P., & Wilkening, V. (1990). Evaluation of vitamin A toxicity.. The American journal of clinical nutrition, 52 2, 183-202 .  
	99.​Ishaq, M., Kunwar, D., Qadeer, A., Komel, A., Safi, A., Malik, A., Malik, L., & Akbar, A. (2023). Effect of vitamin A on maternal, fetal, and neonatal outcomes: An overview of deficiency, excessive intake, and intake recommendations.. Nutrition in clinical practice : official publication of the American Society for Parenteral and Enteral Nutrition.  
	100.​Obermann-Borst, S., Eilers, P., Tobi, E., De Jong, F., Slagboom, P., Heijmans, B., & Steegers-Theunissen, R. (2013). Duration of breastfeeding and gender are associated with methylation of the LEPTIN gene in very young children. Pediatric Research, 74, 344-349.  
	101.​Sherwood, W., Bion, V., Lockett, G., Ziyab, A., Soto-Ramírez, N., Mukherjee, N., Kurukulaaratchy, R., Ewart, S., Zhang, H., Arshad, S., Karmaus, W., Holloway, J., & Rezwan, F. (2019). Duration of breastfeeding is associated with leptin (LEP) DNA methylation profiles and BMI in 10-year-old children. Clinical Epigenetics, 11.  
	102.​Danaie, M., Yeganegi, M., Dastgheib, S., Bahrami, R., Jayervand, F., Rahmani, A., Aghasipour, M., Golshan-Tafti, M., Azizi, S., Marzbanrad, Z., Masoudi, A., Shiri, A., Lookzadeh, M., Noorishadkam, M., & Neamatzadeh, H. (2024). The interaction of breastfeeding and genetic factors on childhood obesity. European Journal of Obstetrics & Gynecology and Reproductive Biology: X, 23.  
	103.​Hartwig, F., De Mola, L., Davies, N., Victora, C., & Relton, C. (2017). Breastfeeding effects on DNA methylation in the offspring: A systematic literature review. PLoS ONE, 12.  
	104.​Pauwels, S., Symons, L., Vanautgaerden, E., Ghosh, M., Duca, R., Bekaert, B., Freson, K., Huybrechts, I., Langie, S., Koppen, G., Devlieger, R., & Godderis, L. (2019). The Influence of the Duration of Breastfeeding on the Infant’s Metabolic Epigenome. Nutrients, 11.  
	105.​Carr, L., Virmani, M., Rosa, F., Munblit, D., Matazel, K., Elolimy, A., & Yeruva, L. (2021). Role of Human Milk Bioactives on Infants' Gut and Immune Health. Frontiers in Immunology, 12.  
	106.​Cacho, N., & Lawrence, R. (2017). Innate Immunity and Breast Milk. Frontiers in Immunology, 8.  
	107.​Voroncova, T., Konyk, T., Trokhymenko, M., & Mudryk, Y. (2025). Breast milk: its components and special effects on newborns and infants. Journal of Education, Health and Sport.  
	108.​Martin, C., Ling, P., & Blackburn, G. (2016). Review of Infant Feeding: Key Features of Breast Milk and Infant Formula. Nutrients, 8.  
	109.​Bakshi, S., Paswan, V., Yadav, S., Bhinchhar, B., Kharkwal, S., Rose, H., Kanetkar, P., Kumar, V., Al-Zamani, Z., & Bunkar, D. (2023). A comprehensive review on infant formula: nutritional and functional constituents, recent trends in processing and its impact on infants’ gut microbiota. Frontiers in Nutrition, 10.  
	110.​Kim, S., & Yi, D. (2020). Components of human breast milk: from macronutrient to microbiome and microRNA. Clinical and Experimental Pediatrics, 63, 301 - 309.  
	111.​Chong, H., Tan, L., Law, J., Hong, K., Ratnasingam, V., Mutalib, A., Lee, L., & Letchumanan, V. (2022). Exploring the Potential of Human Milk and Formula Milk on Infants’ Gut and Health. Nutrients, 14. 
	112.​Hamdan, T., Alkhateeb, S., Oriquat, G., Alzoubi, A., & Ahmed, K. (2024). Impact of breastfeeding and formula feeding on immune cell populations and blood cell parameters: an observational study. The Journal of International Medical Research, 52.  
	113.​Gracner, T., Boone, C., & Gertler, P. J. (2024). Exposure to sugar rationing in the first 1000 days of life protected against chronic disease. Science, 386(6725), 1043-1048.  
	114.​Nogueira Avelar e Silva, R., Yu, Y., Liew, Z., Vested, A., Sørensen, H. T., & Li, J. (2021). Associations of maternal diabetes during pregnancy with psychiatric disorders in offspring during the first 4 decades of life in a population-based Danish birth cohort. JAMA network open, 4(10), e2128005.  
	115.​Ye, W., Luo, C., Zhou, J., Liang, X., Wen, J., Huang, J., ... & Liu, F. (2025). Association between maternal diabetes and neurodevelopmental outcomes in children: a systematic review and meta-analysis of 202 observational studies comprising 56· 1 million pregnancies. The Lancet Diabetes & Endocrinology, 13(6), 494-504.  
	116.​Han, V., Patel, S., Jones, H., & Dale, R. (2021). Maternal immune activation and neuroinflammation in human neurodevelopmental disorders. Nature Reviews Neurology, 17, 564 - 579. 
	117.​Gumusoglu, S., & Stevens, H. (2019). Maternal Inflammation and Neurodevelopmental Programming: A Review of Preclinical Outcomes and Implications for Translational Psychiatry. Biological Psychiatry, 85, 107-121.  
	118.​Ostrem, B., Iturza, N., Stogsdill, J., Faits, T., Kim, K., Levin, J., & Arlotta, P. (2024). Fetal brain response to maternal inflammation requires microglia. Development (Cambridge, England), 151.  
	119.​Han, V., Patel, S., Jones, H., Nielsen, T., Mohammad, S., Hofer, M., Gold, W., Brilot, F., Lain, S., Nassar, N., & Dale, R. (2021). Maternal acute and chronic inflammation in pregnancy is associated with common neurodevelopmental disorders: a systematic review. Translational Psychiatry, 11.  
	120.​Hantsoo, L., Kornfield, S., Anguera, M., & Epperson, C. (2019). Inflammation: A Proposed Intermediary Between Maternal Stress and Offspring Neuropsychiatric Risk. Biological Psychiatry, 85, 97-106.  
	121.​Ozaki, K., Kato, D., Ikegami, A., Hashimoto, A., Sugio, S., Guo, Z., Shibushita, M., Tatematsu, T., Haruwaka, K., Moorhouse, A., Yamada, H., & Wake, H. (2020). Maternal immune activation induces sustained changes in fetal microglia motility. Scientific Reports, 10. 
	122.​Otero, A., & Antonson, A. (2022). At the crux of maternal immune activation: Viruses, microglia, microbes, and IL‐17A. Immunological Reviews, 311, 205 - 223.  
	123.​Kwon, H., Choi, G., & Huh, J. (2022). Maternal inflammation and its ramifications on fetal neurodevelopment.. Trends in immunology. 
	124.​Shimamura, T., Kitashiba, M., Nishizawa, K., & Hattori, Y. (2025). Physiological roles of embryonic microglia and their perturbation by maternal inflammation. Frontiers in Cellular Neuroscience, 19.  
	125.​Huhn, E., Kotzaeridi, G., Fischer, T., Bernasconi, M., Richter, A., Kunze, M., Dölzlmüller, E., Jaksch-Bogensperger, H., Weidinger, L., Eppel, D., Ochsenbein-Koelble, N., Bäz, E., Winzeler, B., Tura, A., Stach, H., Schäfer, G., Van Breda, S., Vokálová, L., Hoesli, I., & Göbl, C. (2025). The utility of early gestational OGTT and biomarkers for the development of gestational diabetes mellitus: an international prospective multicentre cohort study. Diabetologia, 68, 2511 - 2522.  
	126.​Guo, Y., Lu, J., Bahani, M., Ding, G., Wang, L., Zhang, Y., Zhang, H., Liu, C., Zhou, L., Liu, X., Li, F., Wang, X., & Ding, H. (2024). Triglyceride-glucose index in early pregnancy predicts the risk of gestational diabetes: a prospective cohort study. Lipids in Health and Disease, 23.  
	127.​Bhattacharya, S., Nagendra, L., Dutta, D., Mondal, S., Bhat, S., Raj, J., Boro, H., Kamrul-Hasan, A., & Kalra, S. (2024). First-trimester fasting plasma glucose as a predictor of subsequent gestational diabetes mellitus and adverse fetomaternal outcomes: A systematic review and meta-analysis.. Diabetes & metabolic syndrome, 18 6, 103051 .  
	128.​Niu, Z., Bai, L., & Lu, Q. (2023). Establishment of gestational diabetes risk prediction model and clinical verification. Journal of Endocrinological Investigation, 47, 1281 - 1287.  
	129.​Sesmilo, G., Prats, P., García, S., Rodríguez, I., Rodríguez-Melcón, A., Bergès, I., & Serra, B. (2020). First-trimester fasting glycemia as a predictor of gestational diabetes (GDM) and adverse pregnancy outcomes. Acta Diabetologica, 57, 697-703.  
	130.​Ku, C., Zheng, R., Tan, H., Lim, J., Chen, L., Cheung, Y., Godfrey, K., Chan, J., Yap, F., Lek, N., & Loy, S. (2024). Early continuous glucose monitoring-derived glycemic patterns are associated with subsequent insulin resistance and gestational diabetes mellitus development during pregnancy. Diabetology & Metabolic Syndrome, 16.  
	131.​Shin, Y., Moon, J., Oh, T., Ahn, C., Moon, J., Choi, S., & Jang, H. (2022). Higher Muscle Mass Protects Women with Gestational Diabetes Mellitus from Progression to Type 2 Diabetes Mellitus. Diabetes & Metabolism Journal, 46, 890 - 900.  
	132.​ De Los Angeles, M., Del Socorro, C., Hugo, M., & De Jesús, G. (2023). Glucose metabolism in gestational diabetes and their relationship with fat mass / muscle mass index. European Journal of Obstetrics & Gynecology and Reproductive Biology: X, 21.  
	133.​Li, Y., Zhao, B., Tian, Y., Li, Y., Li, X., Guo, H., Xiong, L., & Yuan, J. (2025). Association between body composition in early pregnancy and the risk of gestational diabetes mellitus. Frontiers in Nutrition, 12.  
	134.​Liu, Y., Liu, J., Gao, Y., Zheng, D., Pan, W., Nie, M., & , L. (2020). The Body Composition in Early Pregnancy is Associated with the Risk of Development of Gestational Diabetes Mellitus Late During the Second Trimester. Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy, 13, 2367 - 2374.  
	135.​Khammarnia, M., Ansari-Moghaddam, A., Kakhki, F., Clark, C., & Barahouei, F. (2024). Maternal macronutrient and energy intake during pregnancy: a systematic review and meta-analysis. BMC Public Health, 24.  
	136.​Parretti, E., Mecacci, F., Papini, M., Cioni, R., Carignani, L., Mignosa, M., Torre, P., & Mello, G. (2001). Third-trimester maternal glucose levels from diurnal profiles in nondiabetic pregnancies: correlation with sonographic parameters of fetal growth.. Diabetes care, 24 8, 1319-23  
	137.​Shobha, P., Mathen, S., & Abraham, J. (2016). Glycosylated hemoglobin values in nondiabetic pregnant women in the third trimester and adverse fetal outcomes: An observational study. Journal of Family Medicine and Primary Care, 5, 646 - 651.  
	138.​Leguizamón, G., & Stecher, F. (2003). Third trimester glycemic profiles and fetal growth. Current Diabetes Reports, 3, 323-326.  
	139.​Sorrells, S. (2024). Which neurodevelopmental processes continue in humans after birth?. Frontiers in Neuroscience, 18.  
	140.​Moreno-Jiménez, E., Terreros-Roncal, J., Flor-García, M., Rábano, A., & Llorens-Martín, M. (2021). Evidences for Adult Hippocampal Neurogenesis in Humans. The Journal of Neuroscience, 41, 2541 - 2553.  
	141.​Keunen, K., Counsell, S., & Benders, M. (2017). The emergence of functional architecture during early brain development. NeuroImage, 160, 2-14.  
	142.​Kozareva, D., Cryan, J., & Nolan, Y. (2019). Born this way: Hippocampal neurogenesis across the lifespan. Aging Cell, 18.  
	143.​Walhovd, K., Krogsrud, S., Amlien, I., Sørensen, Ø., Wang, Y., Bråthen, A., Overbye, K., Kransberg, J., Mowinckel, A., Magnussen, F., Herud, M., Håberg, A., Fjell, A., & Vidal-Piñeiro, D. (2024). Fetal influence on the human brain through the lifespan. eLife, 12.  
	144.​Sorrells, S., Paredes, M., Cebrian-Silla, A., Sandoval, K., Qi, D., Kelley, K., James, D., Mayer, S., Chang, J., Auguste, K., Chang, E., Martin, A., Kriegstein, A., Mathern, G., Oldham, M., Huang, E., García-Verdugo, J., Yang, Z., & Álvarez-Buylla, A. (2018). Human hippocampal neurogenesis drops sharply in children to undetectable levels in adults. Nature, 555, 377 - 381.  
	145.​Tanaka, T., Sakamoto, H., Matsuoka, R., & Utsunomiya, K. (2023). Ingestion of Vegetable Salads before Rice Inhibits the Increase in Postprandial Serum Glucose Levels in Healthy Subjects.. Bioscience, biotechnology, and biochemistry.  
	146.​Imai, S., Fukui, M., Ozasa, N., Ozeki, T., Kurokawa, M., Komatsu, T., & Kajiyama, S. (2013). Eating vegetables before carbohydrates improves postprandial glucose excursions. Diabetic Medicine, 30, 370 - 372.  
	147.​Imai, S., Kajiyama, S., Kitta, K., Miyawaki, T., Matsumoto, S., Ozasa, N., Kajiyama, S., Hashimoto, Y., & Fukui, M. (2023). Eating Vegetables First Regardless of Eating Speed Has a Significant Reducing Effect on Postprandial Blood Glucose and Insulin in Young Healthy Women: Randomized Controlled Cross-Over Study. Nutrients, 15.  
	148.​Imai, S., Fukui, M., & Kajiyama, S. (2013). Effect of eating vegetables before carbohydrates on glucose excursions in patients with type 2 diabetes. Journal of Clinical Biochemistry and Nutrition, 54, 7 - 11.  
	149.​Shukla, A., Dickison, M., Coughlin, N., Karan, A., Mauer, E., Truong, W., Casper, A., Emiliano, A., Kumar, R., Saunders, K., Igel, L., & Aronne, L. (2018). The impact of food order on postprandial glycaemic excursions in prediabetes. Diabetes, 21, 377 - 381.  
	150.​Moreira, F., Reis, C., Gallassi, A., & Welker, A. (2023). Postprandial hyperglycemia in patients with type 2 diabetes is reduced by raw insoluble fiber: A randomized trial.. Nutrition, metabolism, and cardiovascular diseases : NMCD.  
	151.​Papakonstantinou, E., Oikonomou, C., Nychas, G., & Dimitriadis, G. (2022). Effects of Diet, Lifestyle, Chrononutrition and Alternative Dietary Interventions on Postprandial Glycemia and Insulin Resistance. Nutrients, 14.  
	152.​Kubota, S., Liu, Y., Iizuka, K., Kuwata, H., Seino, Y., & Yabe, D. (2020). A Review of Recent Findings on Meal Sequence: An Attractive Dietary Approach to Prevention and Management of Type 2 Diabetes. Nutrients, 12.  
	153.​Shukla, A., Karan, A., Hootman, K., Graves, M., Steller, I., Abel, B., Giannita, A., Tils, J., Hayashi, L., O’Connor, M., Casper, A., D'Angelo, D., & Aronne, L. (2023). A Randomized Controlled Pilot Study of the Food Order Behavioral Intervention in Prediabetes. Nutrients, 15. 
	154.​Gao, Y., Li, Q., Finni, T., & Pesola, A. (2024). Enhanced muscle activity during interrupted sitting improves glycemic control in overweight and obese men. Scandinavian Journal of Medicine & Science in Sports, 34. 
	155.​Homer, A., Taylor, F., Dempsey, P., Wheeler, M., Sethi, P., Townsend, M., Grace, M., Green, D., Cohen, N., Larsen, R., Kingwell, B., Owen, N., & Dunstan, D. (2021). Frequency of Interruptions to Sitting Time: Benefits for Postprandial Metabolism in Type 2 Diabetes. Diabetes Care, 44, 1254 - 1263.  
	156.​Barillas, S., Watkins, C., Wong, M., Dobbs, I., Archer, D., Munger, C., Galpin, A., Coburn, J., & Brown, L. (2017). Repeated Plyometric Exercise Attenuates Blood Glucose in Healthy Adults. International Journal of Exercise Science, 10, 1076 - 1084.  
	157.​Gillen, J., Estafanos, S., Williamson, E., Hodson, N., Malowany, J., Kumbhare, D., & Moore, D. (2020). Interrupting prolonged sitting with repeated chair stands or short walks reduces postprandial insulinemia in healthy adults.. Journal of applied physiology.  
	158.​Hawari, N., Wilson, J., & Gill, J. (2018). Effects of breaking up sedentary time with “chair squats” on postprandial metabolism. Journal of Sports Sciences, 37, 331 - 338.  
	159.​Kang, J., Fardman, B., Ratamess, N., Faigenbaum, A., & Bush, J. (2023). Efficacy of Postprandial Exercise in Mitigating Glycemic Responses in Overweight Individuals and Individuals with Obesity and Type 2 Diabetes—A Systematic Review and Meta-Analysis. Nutrients, 15. 
	160.​Estafanos, S., Williamson, E., Malowany, J., Moore, D., Kumbhare, D., & Gillen, J. (2020). Interrupting Sitting With Short Walks Or Repeated Chair Stands Improves Glycemic Control In Healthy Adults. Medicine & Science in Sports & Exercise.  
	161.​Khalil, M. (2025). The Impact of Walking on BDNF as a Biomarker of Neuroplasticity: A Systematic Review. Brain Sciences, 15.  
	162.​Ashcroft, S., Ironside, D., Johnson, L., Kuys, S., & Thompson-Butel, A. (2022). Effect of Exercise on Brain-Derived Neurotrophic Factor in Stroke Survivors: A Systematic Review and Meta-Analysis. Stroke, 53, 3706 - 3716.  
	163.​Kaagman, D., Van Wegen, E., Cignetti, N., Rothermel, E., Vanbellingen, T., & Hirsch, M. (2024). Effects and Mechanisms of Exercise on Brain-Derived Neurotrophic Factor (BDNF) Levels and Clinical Outcomes in People with Parkinson’s Disease: A Systematic Review and Meta-Analysis. Brain Sciences, 14.  
	164.​Wang, Y., Zhou, H., Luo, Q., & Cui, S. (2022). The effect of physical exercise on circulating brain‐derived neurotrophic factor in healthy subjects: A meta‐analysis of randomized controlled trials. Brain and Behavior, 12.  
	165.​Oyovwi, M., Ogenma, U., & Onyenweny, A. (2025). Exploring the impact of exercise-induced BDNF on neuroplasticity in neurodegenerative and neuropsychiatric conditions. Molecular Biology Reports, 52.  
	166.​Ruiz-González, D., Hernández-Martínez, A., Valenzuela, P., Morales, J., & Soriano‐Maldonado, A. (2021). Effects of physical exercise on plasma brain-derived neurotrophic factor in neurodegenerative disorders: A systematic review and meta-analysis of randomized controlled trials. Neuroscience & Biobehavioral Reviews, 128, 394-405.  
	167.​Huang, T., Larsen, K., Ried-Larsen, M., Møller, N., Andersen, L., & Andersen, L. (2014). The effects of physical activity and exercise on brain‐derived neurotrophic factor in healthy humans: A review. Scandinavian Journal of Medicine & Science in Sports, 24.  
	168.​Edman, S., Horwath, O., Van Der Stede, T., Blackwood, S., Moberg, I., Strömlind, H., Nordström, F., Ekblom, M., Katz, A., Apró, W., & Moberg, M. (2024). Pro-Brain-Derived Neurotrophic Factor (BDNF), but Not Mature BDNF, Is Expressed in Human Skeletal Muscle: Implications for Exercise-Induced Neuroplasticity. Function, 5.  
	169.​Garavito, A., Martínez, V., Cortés, E., Díaz, J., & Rodríguez, L. (2025). Impact of physical exercise on the regulation of brain-derived neurotrophic factor in people with neurodegenerative diseases. Frontiers in Neurology, 15.  
	170.​Colucci-D'Amato, L., Speranza, L., & Volpicelli, F. (2020). Neurotrophic Factor BDNF, Physiological Functions and Therapeutic Potential in Depression, Neurodegeneration and Brain Cancer. International Journal of Molecular Sciences, 21.  
	171.​Popova, S., Charness, M., Burd, L., Crawford, A., Hoyme, H., Mukherjee, R., Riley, E., & Elliott, E. (2023). Fetal alcohol spectrum disorders. Nature Reviews Disease Primers, 9, 1-21.  
	172.​Sugiyama, R., Tanizaki, M., & Komada, M. (2025). Preimplantational ethanol exposure causes disturbances in gene expression and abnormalities in cerebral cortex morphogenesis and behavior. Toxicological Sciences, 207, 467 - 486.  
	173.​Stuempflen, M., Schwartz, E., Diogo, M., Glatter, S., Pfeiler, B., Kienast, P., Taymourtash, A., Schmidbauer, V., Bartha-Doering, L., Krampl-Bettelheim, E., Seidl, R., Langs, G., Prayer, D., & Kasprian, G. (2023). Fetal MRI based brain atlas analysis detects initial in utero effects of prenatal alcohol exposure. Cerebral Cortex (New York, NY), 33, 6852 - 6861.  
	174.​Lees, B., Mewton, L., Jacobus, J., Valadez, E., Stapinski, L., Teesson, M., Tapert, S., & Squeglia, L. (2020). Association of Prenatal Alcohol Exposure With Psychological, Behavioral, and Neurodevelopmental Outcomes in Children From the Adolescent Brain Cognitive Development Study.. The American journal of psychiatry, appiajp202020010086 .  
	175.​Oei, J. (2020). Alcohol use in pregnancy and its impact on the mother and child.. Addiction. 
	176.​Mattson, S., Bernes, G., & Doyle, L. (2019). Fetal Alcohol Spectrum Disorders: A Review of the Neurobehavioral Deficits Associated With Prenatal Alcohol Exposure.. Alcoholism, clinical and experimental research, 43 6, 1046-1062 . 
	177.​Pascual, M., Montesinos, J., Montagud-Romero, S., Forteza, J., Rodríguez-Arias, M., Miñarro, J., & Guerri, C. (2017). TLR4 response mediates ethanol-induced neurodevelopment alterations in a model of fetal alcohol spectrum disorders. Journal of Neuroinflammation, 14.  
	178.​González-Flores, D., Márquez, A., & Casimiro, I. (2024). Oxidative Effects in Early Stages of Embryo Development Due to Alcohol Consumption. International Journal of Molecular Sciences, 25. 
	179.​Jansson, L. (2018). Maternal Alcohol Use During Lactation and Child Development. Pediatrics, 142.  
	180.​Greiner, T. (2019). Alcohol and Breastfeeding, a review of the issues. World Nutrition.  
	181.​Haastrup, M., Pottegård, A., & Damkier, P. (2014). Alcohol and breastfeeding.. Basic & clinical pharmacology & toxicology, 114 2, 168-73 .  
	182.​Mennella, J., & Beauchamp, G. (1991). The transfer of alcohol to human milk. Effects on flavor and the infant's behavior.. The New England journal of medicine, 325 14, 981-5 .  
	183.​Wilson, J., Tay, R., McCormack, C., Allsop, S., Najman, J., Burns, L., Olsson, C., Elliott, E., Jacobs, S., Mattick, R., & Hutchinson, D. (2017). Alcohol consumption by breastfeeding mothers: Frequency, correlates and infant outcomes. Drug and Alcohol Review, 36, 667–676.  
	184.​Lawton, M. (1985). Alcohol in Breast Milk. Australian and New Zealand Journal of Obstetrics and Gynaecology, 25. 
	185.​Dube, R., Kar, S., Bahutair, S., Kuruba, M., Shafi, S., Zaidi, H., Garg, H., Almas, Y., Kidwai, A., Zalat, R., & Sidahmed, O. (2025). The Fetal Effect of Maternal Caffeine Consumption During Pregnancy—A Review. Biomedicines, 13.  
	186.​Struniewicz, K., Ptaszek, M., Ziółkowska, A., Nitsch-Osuch, A., & Kozłowska, A. (2025). Pregnancy and Caffeine Metabolism: Updated Insights and Implications for Maternal–Fetal Health. Nutrients, 17.  
	187.​Lakin, H., Sheehan, P., & Soti, V. (2023). Maternal Caffeine Consumption and Its Impact on the Fetus: A Review. Cureus, 15.  
	188.​Lehtonen, A., Uusitalo, L., Auriola, S., Backman, K., Heinonen, S., Keski-Nisula, L., Pasanen, M., Pekkanen, J., Tuomainen, T., Voutilainen, R., Hantunen, S., & Lehtonen, M. (2020). Caffeine content in newborn hair correlates with maternal dietary intake. European Journal of Nutrition, 60, 193-201.  
	189.​Pemathilaka, R., Caplin, J., Aykar, S., Montazami, R., & Hashemi, N. (2019). Placenta‐on‐a‐Chip: In Vitro Study of Caffeine Transport across Placental Barrier Using Liquid Chromatography Mass Spectrometry. Global Challenges, 3.  
	190.​Kukkonen, A., Hantunen, S., Voutilainen, A., Ruusunen, A., Backman, K., Kirjavainen, P., Ylilauri, M., Voutilainen, R., Pasanen, M., & Keski-Nisula, L. (2024). Maternal caffeine intake during pregnancy and the risk of delivering a small for gestational age baby: Kuopio Birth Cohort. Archives of Gynecology and Obstetrics, 310, 359 - 368.  
	191.​James, J. (2020). Maternal caffeine consumption and pregnancy outcomes: a narrative review with implications for advice to mothers and mothers-to-be. BMJ Evidence-Based Medicine, 26, 114 - 115. 
	192.​Berglundh, S., Vollrath, M., Brantsæter, A., Brandlistuen, R., Solé-Navais, P., Jacobsson, B., & Sengpiel, V. (2020). Maternal caffeine intake during pregnancy and child neurodevelopment up to eight years of age—Results from the Norwegian Mother, Father and Child Cohort Study. European Journal of Nutrition, 1-15.  
	193.​Zhang, R., Manza, P., & Volkow, N. (2021). Prenatal caffeine exposure: association with neurodevelopmental outcomes in 9‐ to 11‐year‐old children. Journal of Child Psychology and Psychiatry, and Allied Disciplines, 63, 563 - 578.  
	194.​Santana, A., Spelta, L., Martinez-Sobalvarro, J., Garcia, R., Reis, T., & Torres, L. (2024). PRENATAL CAFFEINE CONSUMPTION AND NEUROBEHAVIORAL DISORDERS - A SYSTEMATIC REVIEW.. Reproductive toxicology, 108563 . 
	195.​Loomans, E., Hofland, L., Van Der Stelt, O., Van Der Wal, M., Koot, H., Van Den Bergh, B., & Vrijkotte, T. (2012). Caffeine Intake During Pregnancy and Risk of Problem Behavior in 5- to 6-Year-Old Children. Pediatrics, 130, e305 - e313.  
	196.​Patti, M., Li, N., Eliot, M., Newschaffer, C., Yolton, K., Khoury, J., Chen, A., Lanphear, B., Lyall, K., Hertz-Picciotto, I., Fallin, M., Croen, L., & Braun, J. (2021). Association between self-reported caffeine intake during pregnancy and social responsiveness scores in childhood: The EARLI and HOME studies.  
	197.​Struniewicz, K., Ptaszek, M., Ziółkowska, A., Nitsch-Osuch, A., & Kozłowska, A. (2025). Pregnancy and Caffeine Metabolism: Updated Insights and Implications for Maternal–Fetal Health. Nutrients, 17.  
	198.​Mikkelsen, S., Obel, C., Olsen, J., Niclasen, J., & Bech, B. (2017). Maternal Caffeine Consumption during Pregnancy and Behavioral Disorders in 11‐Year‐Old Offspring: A Danish National Birth Cohort Study. The Journal of Pediatrics, 189, 120–127.e1.  
	199.​Miyake, Y., Tanaka, K., Okubo, H., Sasaki, S., & Arakawa, M. (2019). Maternal caffeine intake in pregnancy is inversely related to childhood peer problems in Japan: The Kyushu Okinawa Maternal and Child Health Study. Nutritional Neuroscience, 22, 817 - 824.  
	200.​Momoi, N., Tinney, J., Liu, L., Elshershari, H., Hoffmann, P., Ralphe, J., Keller, B., & Tobita, K. (2008). Modest maternal caffeine exposure affects developing embryonic cardiovascular function and growth.. American journal of physiology. Heart and circulatory physiology, 294 5, H2248-56 . 
	201.​Mioranzza, S., Nunes, F., Marques, D., Fioreze, G., Rocha, A., Botton, P., Costa, M., & Porciúncula, L. (2014). Prenatal caffeine intake differently affects synaptic proteins during fetal brain development. International Journal of Developmental Neuroscience, 36, 45-52.  
	202.​He, B., Wen, Y., Hu, S., Wang, G., Hu, W., Magdalou, J., Chen, L., & Wang, H. (2019). Prenatal caffeine exposure induces liver developmental dysfunction in offspring rats.. The Journal of endocrinology.  
	203.​Rivkees, S., & Wendler, C. (2017). Long-term consequences of disrupting adenosine signaling during embryonic development.. Molecular aspects of medicine, 55, 110-117 .  
	204.​Shangguan, Y., Jiang, H., Pan, Z., Xiao, H., Tan, Y., Tie, K., Qin, J., Deng, Y., Chen, L., & Wang, H. (2017). Glucocorticoid mediates prenatal caffeine exposure-induced endochondral ossification retardation and its molecular mechanism in female fetal rats. Cell Death & Disease, 8.  
	205.​Li, N., Li, Y., Gao, Q., Li, D., Tang, J., Sun, M., Zhang, P., Liu, B., Mao, C., & Xu, Z. (2015). Chronic fetal exposure to caffeine altered resistance vessel functions via RyRs-BKCa down-regulation in rat offspring. Scientific Reports, 5.  
	206.​Xu, D., Zhang, B., Liang, G., Ping, J., Kou, H., Li, X., Xiong, J., Hu, D., Chen, L., Magdalou, J., & Wang, H. (2012). Caffeine-Induced Activated Glucocorticoid Metabolism in the Hippocampus Causes Hypothalamic-Pituitary-Adrenal Axis Inhibition in Fetal Rats. PLoS ONE, 7. 
	207.​Li, Y., Zhang, W., Shi, R., Sun, M., Zhang, L., Li, N., & Xu, Z. (2018). Prenatal caffeine damaged learning and memory in rat offspring mediated by ARs/PKA/CREB/BDNF pathway.. Physiological research, 67 6, 975-983 .  
	208.​Erçelik, H., & Kaya, V. (2023). The effects of fermented food consumption in pregnancy on neonatal and infant health: An integrative review.. Journal of pediatric nursing, 75, 173-179 .  
	209.​Pandiyan, A., Gurung, M., Mulakala, B., Ponniah, S., & Yeruva, L. (2025). The role of fermented foods in maternal health during pregnancy and infant health during the first 1,000 days of life. Frontiers in Nutrition, 12.  
	210.​Wang, C., Wei, S., Liu, B., Wang, F., Lu, Z., Jin, M., & Wang, Y. (2022). Maternal consumption of a fermented diet protects offspring against intestinal inflammation by regulating the gut microbiota. Gut Microbes, 14.  
	211.​, G., Chai, Y., Tye, K., Xie, H., Meng, L., Tang, X., Luo, H., & Xiao, X. (2025). Predictive analysis of the impact of probiotic administration during pregnancy on the functional pathways of the gut microbiome in healthy infants based on 16S rRNA gene sequencing.. Gene, 149414 . 
	212.​Grech, A., Collins, C., Holmes, A., Lal, R., Duncanson, K., Taylor, R., & Gordon, A. (2021). Maternal exposures and the infant gut microbiome: a systematic review with meta-analysis. Gut Microbes, 13.  
	213.​Suárez-Martínez, C., Santaella-Pascual, M., Yagüe-Guirao, G., & Martínez-Graciá, C. (2023). Infant gut microbiota colonization: influence of prenatal and postnatal factors, focusing on diet. Frontiers in Microbiology, 14.  
	214.​Lundgren, S., Madan, J., Emond, J., Morrison, H., Christensen, B., Karagas, M., & Hoen, A. (2018). Maternal diet during pregnancy is related with the infant stool microbiome in a delivery mode-dependent manner. Microbiome, 6.  
	215.​Ranard, K., & Appel, B. (2024). Creation of a novel zebrafish model with low DHA status to study the role of maternal nutrition during neurodevelopment. bioRxiv. https://doi.org/10.1101/2024.07.30.605803.  
	216.​Lozada, L., Desai, A., Kevala, K., Lee, J., & Kim, H. (2017). Perinatal Brain Docosahexaenoic Acid Concentration Has a Lasting Impact on Cognition in Mice.. The Journal of nutrition, 147 9, 1624-1630 . https://doi.org/10.3945/jn.117.254607.  
	217.​Tang, M., Zhang, M., Wang, L., Li, H., Cai, H., Dang, R., Jiang, P., Liu, Y., Xue, Y., & Wu, Y. (2017). Maternal dietary of n-3 polyunsaturated fatty acids affects the neurogenesis and neurochemical in female rat at weaning.. Prostaglandins, leukotrienes, and essential fatty acids, 128, 11-20 . https://doi.org/10.1016/j.plefa.2017.11.001.  
	218.​Tang, M., Zhang, M., Cai, H., Li, H., Jiang, P., Dang, R., Liu, Y., He, X., Xue, Y., Cao, L., & Wu, Y. (2016). Maternal diet of polyunsaturated fatty acid altered the cell proliferation in the dentate gyrus of hippocampus and influenced glutamatergic and serotoninergic systems of neonatal female rats. Lipids in Health and Disease, 15. https://doi.org/10.1186/s12944-016-0236-1.  
	219.​Chen, H., & Su, H. (2012). Exposure to a maternal n-3 fatty acid-deficient diet during brain development provokes excessive hypothalamic-pituitary-adrenal axis responses to stress and behavioral indices of depression and anxiety in male rat offspring later in life.. The Journal of nutritional biochemistry, 24 1, 70-80 . https://doi.org/10.1016/j.jnutbio.2012.02.006.  
	220.​Georgieff, M. (2020). Iron Deficiency in Pregnancy.. American journal of obstetrics and gynecology.  
	221.​Garzon, S., Cacciato, P., Certelli, C., Salvaggio, C., Magliarditi, M., & Rizzo, G. (2020). Iron Deficiency Anemia in Pregnancy: Novel Approaches for an Old Problem. Oman Medical Journal, 35, e166 - e166.  
	222.​Means, R. (2020). Iron Deficiency and Iron Deficiency Anemia: Implications and Impact in Pregnancy, Fetal Development, and Early Childhood Parameters. Nutrients, 12.  
	223.​Benson, A., Shatzel, J., Ryan, K., Hedges, M., Martens, K., Aslan, J., & Lo, J. (2022). The incidence, complications, and treatment of iron deficiency in pregnancy. European Journal of Haematology, 109, 633 - 642.  
	224.​Fisher, A., & Nemeth, E. (2017). Iron homeostasis during pregnancy.. The American journal of clinical nutrition, 106 Suppl 6, 1567S-1574S .  
	225.​Sangkhae, V., Fisher, A., Ganz, T., & Nemeth, E. (2023). Iron Homeostasis During Pregnancy: Maternal, Placental, and Fetal Regulatory Mechanisms. Annual review of nutrition, 43, 279 - 300.  
	226.​McCarthy, E., Schneck, D., Basu, S., Xenopoulos-Oddsson, A., McCarthy, F., Kiely, M., & Georgieff, M. (2024). Longitudinal evaluation of iron status during pregnancy: a prospective cohort study in a high-resource setting.. The American journal of clinical nutrition, 120 5, 1259-1268 .  
	227.​Georgieff, M. (2023). The importance of iron deficiency in pregnancy on fetal, neonatal, and infant neurodevelopmental outcomes.. International journal of gynaecology and obstetrics: the official organ of the International Federation of Gynaecology and Obstetrics, 162 Suppl 2, 83-88 .  
	228.​Gindler, J., Li, Z., Berry, R., Zheng, J., Correa, A., Sun, X., Wong, L., Cheng, L., Erickson, J., Wang, Y., & Tong, Q. (2001). Folic acid supplements during pregnancy and risk of miscarriage. The Lancet, 358, 796-800.  
	229.​Ogawa, S., Ota, K., Takahashi, T., & Yoshida, H. (2023). Impact of Homocysteine as a Preconceptional Screening Factor for In Vitro Fertilization and Prevention of Miscarriage with Folic Acid Supplementation following Frozen-Thawed Embryo Transfer: A Hospital-Based Retrospective Cohort Study. Nutrients, 15.  
	230.​Cavallé-Busquets, P., Inglès-Puig, M., Fernandez-Ballart, J., Haro-Barceló, J., Rojas-Gómez, A., Ramos-Rodríguez, C., Ballesteros, M., Meyer, K., Ueland, P., & Murphy, M. (2020). Moderately elevated first trimester fasting plasma total homocysteine is associated with increased probability of miscarriage. The Reus-Tarragona Birth Cohort Study.. Biochimie.  
	231.​Gaskins, A., Rich-Edwards, J., Hauser, R., Williams, P., Gillman, M., Ginsburg, E., Missmer, S., & Chavarro, J. (2014). Maternal Prepregnancy Folate Intake and Risk of Spontaneous Abortion and Stillbirth. Obstetrics & Gynecology, 124, 23–31.  
	232.​Kaldygulova, L., Ukybassova, T., Aimagambetova, G., Gaiday, A., & Tussupkaliyev, A. (2023). Biological Role of Folic Acid in Pregnancy and Possible Therapeutic Application for the Prevention of Preeclampsia. Biomedicines, 11.  
	233.​Lassi, Z., Salam, R., Haider, B., & Bhutta, Z. (2013). Folic acid supplementation during pregnancy for maternal health and pregnancy outcomes.. The Cochrane database of systematic reviews, 3, CD006896 .  
	234.​Balogun, O., Da Silva Lopes, K., Ota, E., Takemoto, Y., Rumbold, A., Takegata, M., & Mori, R. (2016). Vitamin supplementation for preventing miscarriage.. The Cochrane database of systematic reviews, 5, CD004073 .  
	235.​Dogan, G., & Şahin, O. (2024). Exploring the association of hyperhomocysteinemia with early pregnancy losses: A retrospective case–control study in a tertiary clinic in Türkiye. Medicine, 103. 
	236.​Quenby et al. (2021). Miscarriage matters: the epidemiological, physical, psychological, and economic costs of early pregnancy loss. The Lancet, 397, 1658-1667.  
	237.​Linnakaari, R., Helle, N., Mentula, M., Bloigu, A., Gissler, M., Heikinheimo, O., & Niinimäki, M. (2019). Trends in the incidence, rate and treatment of miscarriage-nationwide register-study in Finland, 1998-2016.. Human reproduction.  
	238.​Magnus, M., Wilcox, A., Morken, N., Weinberg, C., & Håberg, S. (2019). Role of maternal age and pregnancy history in risk of miscarriage: prospective register based study. The BMJ, 364. 
	239.​Strumpf, E., Lang, A., Austin, N., Derksen, S., Bolton, J., Brownell, M., Chateau, D., Gregory, P., & Heaman, M. (2021). Prevalence and clinical, social, and health care predictors of miscarriage. BMC Pregnancy and Childbirth, 21. 
	240.​Dhaded, S., Somannavar, M., Jacob, J., Mcclure, E., Vernekar, S., Kumar, Y., Kavi, A., Ramadurg, U., Moore, J., Wallace, D., Derman, R., Goldenberg, R., & Goudar, S. (2018). Early pregnancy loss in Belagavi, Karnataka, India 2014–2017: a prospective population-based observational study in a low-resource setting. Reproductive Health, 15.  
	241.​Compans, M., HeiniV, €., & Anen, A. (2025). Social patterns of miscarriage reporting and risk: insights from survey data in France. The European Journal of Public Health, 35, 954 - 959.  
	242.​Giakoumelou, S., Wheelhouse, N., Cuschieri, K., Entrican, G., Howie, S., & Horne, A. (2015). The role of infection in miscarriage. Human Reproduction Update, 22, 116 - 133.  
	243.​Odendaal, H. (2021). Strong Association Between Placental Pathology and Second-trimester Miscarriage. Archives of obstetrics and gynaecology, 2, 51 - 56. 
	244.​Van Egmond, L., Meth, E., Engström, J., Ilemosoglou, M., Keller, J., Vogel, H., & Benedict, C. (2022). Effects of acute sleep loss on leptin, ghrelin, and adiponectin in adults with healthy weight and obesity: A laboratory study. Obesity, 31, 635 - 641.  
	245.​Spiegel, K., Tasali, E., Penev, P., & Cauter, E. (2004). Brief Communication: Sleep Curtailment in Healthy Young Men Is Associated with Decreased Leptin Levels, Elevated Ghrelin Levels, and Increased Hunger and Appetite. Annals of Internal Medicine, 141, 846-850. 
	246.​Lin, J., Jiang, Y., Wang, G., Meng, M., Zhu, Q., Mei, H., Liu, S., & Jiang, F. (2020). Associations of short sleep duration with appetite‐regulating hormones and adipokines: A systematic review and meta‐analysis. Obesity Reviews, 21.  
	247.​Schmid, S., Hallschmid, M., Jauch-Chara, K., Born, J., & Schultes, B. (2008). A single night of sleep deprivation increases ghrelin levels and feelings of hunger in normal‐weight healthy men. Journal of Sleep Research, 17. 
	248.​Gresser, D., McLimans, K., Lee, S., & Morgan-Bathke, M. (2025). The Impact of Sleep Deprivation on Hunger-Related Hormones: A Meta-Analysis and Systematic Review. Obesities.  
	249.​Broussard, J., Kilkus, J., Delebecque, F., Abraham, V., Day, A., Whitmore, H., & Tasali, E. (2015). Elevated ghrelin predicts food intake during experimental sleep restriction. Obesity (Silver Spring, Md.), 24, 132 - 138. 
	250.​Mosavat, M., Mirsanjari, M., Arabiat, D., Smyth, A., & Whitehead, L. (2021). The Role of Sleep Curtailment on Leptin Levels in Obesity and Diabetes Mellitus. Obesity Facts, 14, 214 - 221.  
	251.​Alameddine, M., Altinpinar, A., Ersoy, U., Kanakis, I., Myrtziou-Kanaki, I., Ozanne, S., Goljanek‐Whysall, K., & Vasilaki, A. (2023). The effect of lactational low protein diet on skeletal muscle during adulthood and ageing in male and female mouse offspring. bioRxiv.  
	252.​Alameddine, M., Altinpinar, A., Ersoy, U., Kanakis, I., Myrtziou, I., Ozanne, S., Goljanek‐Whysall, K., & Vasilaki, A. (2024). Effect of Lactational Low-Protein Diet on Skeletal Muscle during Adulthood and Ageing in Male and Female Mouse Offspring. Nutrients, 16.  
	253.​Li, Y., Li, M., Zeng, Q., Bai, S., Liu, Y., Ding, X., Li, S., Zhang, K., Zhang, R., & Wang, J. (2025). Maternal low-protein diets influence sex-specific growth performance, meat quality, and intestinal morphology of broiler offspring. Poultry Science, 104.  
	254.​Kanakis, I., Alameddine, M., Folkes, L., Moxon, S., Myrtziou, I., Ozanne, S., Peffers, M., Goljanek‐Whysall, K., & Vasilaki, A. (2021). Small-RNA Sequencing Reveals Altered Skeletal Muscle microRNAs and snoRNAs Signatures in Weanling Male Offspring from Mouse Dams Fed a Low Protein Diet during Lactation. Cells, 10. 
	255.​Giakoumaki, I., Pollock, N., Aljuaid, T., Sanicandro, A., Alameddine, M., Owen, E., Myrtziou, I., Ozanne, S., Kanakis, I., Goljanek‐Whysall, K., & Vasilaki, A. (2022). Postnatal Protein Intake as a Determinant of Skeletal Muscle Structure and Function in Mice—A Pilot Study. International Journal of Molecular Sciences, 23.  
	256.​Freire, T., Clark, X., Pulpitel, T., Bell-Anderson, K., Ribeiro, R., Raubenheimer, D., Crean, A., Simpson, S., & Solon-Biet, S. (2024). Maternal macronutrient intake effects on offspring macronutrient targets and metabolism. Obesity, 32, 743 - 755.  
	257.​Zheng, J., Zhang, L., Liu, J., Li, Y., & Zhang, J. (2021). Long-Term Effects of Maternal Low-Protein Diet and Post-weaning High-Fat Feeding on Glucose Metabolism and Hypothalamic POMC Promoter Methylation in Offspring Mice. Frontiers in Nutrition, 8.  
	258.​Zambrano, E., Bautista, C., Deas, M., Martínez‐Samayoa, P., González-Zamorano, M., Ledesma, H., Morales, J., Larrea, F., & Nathanielsz, P. (2006). A low maternal protein diet during pregnancy and lactation has sex‐ and window of exposure‐specific effects on offspring growth and food intake, glucose metabolism and serum leptin in the rat. The Journal of Physiology, 571. 
	259.​Jiao, R., Lin, C., Cai, X., Wang, J., Wang, Y., Lv, F., Yang, W., & Ji, L. (2024). Characterizing body composition modifying effects of a glucagon‐like peptide 1 receptor‐based agonist: A meta‐analysis. Diabetes, 27, 259 - 267.  
	260.​Karakasis, P., Patoulias, D., Fragakis, N., & Mantzoros, C. (2024). Effect of glucagon-like peptide-1 receptor agonists and co-agonists on body composition: Systematic review and network meta-analysis.. Metabolism: clinical and experimental, 156113 .  
	261.​Lu, J., Zou, S., Liu, X., Wong, T., Zhang, X., Shing, X., Zhao, Y., Hong, Y., Cen, A., & Wang, Y. (2025). The Effects of GLP-1 Receptor Agonists on Body Composition in Patients with Type 2 Diabetes, Overweight or Obesity: A Meta-Analysis of Randomized Controlled Trials.. European journal of pharmacology, 177885 .  
	262.​Nunn, E., Jaiswal, N., Gavin, M., Uehara, K., Stefkovich, M., Drareni, K., Calhoun, R., Lee, M., Holman, C., Baur, J., Seale, P., & Titchenell, P. (2024). Antibody blockade of activin type II receptors preserves skeletal muscle mass and enhances fat loss during GLP-1 receptor agonism. Molecular Metabolism, 80.  
	263.​Sargeant, J., Henson, J., King, J., Yates, T., Khunti, K., & Davies, M. (2019). A Review of the Effects of Glucagon-Like Peptide-1 Receptor Agonists and Sodium-Glucose Cotransporter 2 Inhibitors on Lean Body Mass in Humans. Endocrinology and Metabolism, 34, 247 - 262.  
	264.​Sargeant, J., Henson, J., King, J., Yates, T., Khunti, K., & Davies, M. (2019). A Review of the Effects of Glucagon-Like Peptide-1 Receptor Agonists and Sodium-Glucose Cotransporter 2 Inhibitors on Lean Body Mass in Humans. Endocrinology and Metabolism, 34, 247 - 262.  
	265.​Neeland, I., Linge, J., & Birkenfeld, A. (2024). Changes in lean body mass with glucagon‐like peptide‐1‐based therapies and mitigation strategies. Diabetes, 26, 16 - 27.  
	266.​Linge, J., Birkenfeld, A., & Neeland, I. (2024). Muscle Mass and Glucagon-Like Peptide-1 Receptor Agonists: Adaptive or Maladaptive Response to Weight Loss?. Circulation, 150, 1288 - 1298. 
	267.​Berg, S., Stickle, H., Rose, S., & Nemec, E. (2025). Discontinuing glucagon‐like peptide‐1 receptor agonists and body habitus: A systematic review and meta‐analysis. Obesity Reviews, 26.  
	268.​Kolli, R., Aoutla, S., Jyothi, N., Kalifa, M., Raju, A., & Muralidharan, K. (2025). Rebound or Retention: A Meta-Analysis of Weight Regain After the Discontinuation of Glucagon-Like Peptide-1 (GLP-1) Receptor Agonists and Other Anti-obesity Drugs. Cureus, 17.  
	269.​Budini, B., Luo, S., Tam, M., Stead, I., Lee, A., Akrami, A., Vidal-Puig, A., & Park, A. (2025). Trajectory of weight regain after cessation of GLP-1 receptor agonists: a systematic review and nonlinear meta-regression.  
	270.​Jinesh, S., & Aditi, P. (2025). Health Implications of Microplastic Exposure in Pregnancy and Early Childhood: A Systematic Review. International Journal of Women's Health, 17, 2805 - 2818.  
	271.​Hunt, K., Davies, A., Fraser, A., Burden, C., Howell, A., Buckley, K., Harding, S., & Bakhbakhi, D. (2024). Exposure to microplastics and human reproductive outcomes: A systematic review. BJOG: An International Journal of Obstetrics & Gynaecology, 131, 675 - 683. 
	272.​Zurub, R., Cariaco, Y., Wade, M., & Bainbridge, S. (2024). Microplastics exposure: implications for human fertility, pregnancy and child health. Frontiers in Endocrinology, 14.  
	273.​Wang, C., Chang, H., Wang, H., Li, H., Ding, S., & Ren, F. (2025). Exposure to microplastics during pregnancy and fetal liver function.. Ecotoxicology and environmental safety, 294, 118099 . 
	274.​Ragusa, A., Svelato, A., Santacroce, C., Catalano, P., Notarstefano, V., Carnevali, O., Papa, F., Rongioletti, M., Baiocco, F., Draghi, S., D’Amore, E., Rinaldo, D., Matta, M., & Giorgini, E. (2021). Plasticenta: First evidence of microplastics in human placenta.. Environment international, 146, 106274 .  
	275.​Garcia, M., Liu, R., Nihart, A., Hayek, E., Castillo, E., Barrozo, E., Suter, M., Bleske, B., Scott, J., Forsythe, K., González-Estrella, J., Aagaard, K., & Campen, M. (2024). Quantitation and identification of microplastics accumulation in human placental specimens using pyrolysis gas chromatography mass spectrometry.. Toxicological sciences : an official journal of the Society of Toxicology.  
	276.​Ali-Hassanzadeh, M., Arefinia, N., Ghoreshi, Z., Askarpour, H., & Mashayekhi-Sardoo, H. (2025). The effects of exposure to microplastics on female reproductive health and pregnancy outcomes: A systematic review and meta-analysis.. Reproductive toxicology, 135, 108932 . 
	277.​Braun, T., Ehrlich, L., Henrich, W., Koeppel, S., Lomako, I., Schwabl, P., & Liebmann, B. (2021). Detection of Microplastic in Human Placenta and Meconium in a Clinical Setting. Pharmaceutics, 13.  
	278.​Chen, Z., Zheng, M., Wan, T., Li, J., Yuan, X., Qin, L., Zhang, L., Hou, T., Liu, C., & Li, R. (2025). Gestational exposure to nanoplastics disrupts fetal development by promoting the placental aging via ferroptosis of syncytiotrophoblast.. Environment international, 197, 109361 .  
	279.​Sekovanić, A., Orct, T., & Kljaković-Gašpić, Z. (2025). Micro- and Nanoplastics and Fetal Health: Challenges in Assessment and Evidence from Epidemiological Studies. Toxics, 13.  
	280.​Liu, S., Liu, X., Guo, J., Yang, R., Wang, H., Sun, Y., Chen, B., & Dong, R. (2022). The Association Between Microplastics and Microbiota in Placentas and Meconium: The First Evidence in Humans.. Environmental science & technology.  
	281.​Lee, S., Kim, T., Park, H., Yoon, S., You, A., Moon, E., Shin, D., & Cho, H. (2016). Postnatal Treadmill Exercise Alleviates Prenatal Stress-Induced Anxiety in Offspring Rats by Enhancing Cell Proliferation Through 5-Hydroxytryptamine 1A Receptor Activation. International Neurourology Journal, 20, S57 - 64.  
	282.​Mohammadkhani, R., Komaki, A., Karimi, S., Behzad, M., Heidarisasan, S., & Salehi, I. (2023). Maternal high-intensity interval training as a suitable approach for offspring’s heart protection in rat: evidence from oxidative stress and mitochondrial genes. Frontiers in Physiology, 14.  
	283.​Da Silva, G., De Almeida, A., Fernandes, J., Lopim, G., Cabral, F., Scerni, D., De Oliveira-Pinto, A., Lent, R., & Arida, R. (2016). Maternal Exercise during Pregnancy Increases BDNF Levels and Cell Numbers in the Hippocampal Formation but Not in the Cerebral Cortex of Adult Rat Offspring. PLoS ONE, 11.  
	284.​Kim, T., Ko, Y., Youn, K., Hwang, B., Bang, H., & Lee, S. (2021). Treadmill exercise improves spatial learning ability by increasing cell proliferation in offspring born to maternal rats receiving stress during pregnancy. Journal of Exercise Rehabilitation, 17, 88 - 95.  



