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ABSTRACT 

Throughout history, regimes have utilized starvation as a form of genocide. Genocide is defined by Rafael Lempkin as an 

intentional effort to annihilate a national group. The purpose of this research is to analyze the physiological immediate 

and lasting effects of starvation in the human body. In the current conflict in Artsakh (Nagorno-Karabakh), ecologists from 

Azerbaijan are preventing fuel, medicine, and food from entering the Armenian border at the Berdzor (Lachin) Corridor 

since December 12, 2022. Russian peacekeepers are simultaneously stationed at the Berdzor Corridor, which connects 

Artsakh and Armenia. In this article, observations are presented on the effects of starvation and recovery on the human 

body as they relate to historical genocides. Short and long-term effects of starvation can be severe, especially in minority 

populations and small territories. Although prolonged starvation has more profound impacts on the body, metabolic 

processes and increased stress levels can cause serious harm to someone who hasn’t consumed food for even only a few 

days. The predominant physiological shift during a short period of starvation is the transition from gluconeogenesis as a 

form of fuel production to lipid oxidation as fuel production, resulting in formation of ketone bodies. This switch 

ultimately leads to metabolic acidosis and the beginning of further complications if trends continue. A prolonged lack of 

food can lead to an altered mental state, cardiac dysrhythmia, loss of bone density and various other abnormal 

physiological processes. Many of these findings are potentially reversible via proposed treatments for recovery, although 

some are not. The blockade of Artsakh has the potential to cause both severe short and long-term physical and 
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psychological damage as discussed below. The blockade began more than 80 days ago, thus certain damage has already 

occurred. We strongly urge the international community to act against this blockade and help prevent a future genocide. 

 

Keywords: food shortage, Starvation, genocide, Artsakh (Nagorno-Karabakh), blockade, Berdzor (Lachin) 

corridor, bioactive compounds, functional foods 
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INTRODUCTION: The purpose of this review is to 

elucidate the detrimental effects of starving the human 

body. As this has occurred throughout history around the 

world, it is important to understand what physiological 

processes developed in this fasted state. Rafael Lempkin, 

anti-genocide advocate, believed starvation was used as 

a form of genocide. He stated that “Starvation was a 

weapon of subjugation and/or extermination” [1].  

During World War 2, it was recorded that people of 

Western Netherlands were consuming an average of 400 

kcal/day with a total of 18,000 deaths recorded [1] due 

to the food embargo Germany initiated in response to 

Dutch resistance. Under the Nazi regime, another 

500,000 died of starvation and disease in Auschwitz alone 
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[1]. Knowing how the human body is affected in a long-

term fasted state helps to understand why this type of 

genocide is so impactful. The current conflict in Artsakh 

has the capability of leading to a second genocide by 

starvation. There has been a long, well-known history of 

ethnic tension between the Armenian and Azerbaijan 

republics, however it had been largely within control 

under Soviet reign [2]. When the Soviet reign began to 

dissolve, as did the peace. After Nagorno-Karabakh 

declared independence, war became prevalent between 

the two republics [2]. In 1993 Armenia had gained control 

of Nagorno-Karabakh and occupied approximately 20% 

of Azerbaijan’s territory, while nearly a year later a 

ceasefire was initiated. By 2020, both republics blamed 

each other for the violated ceasefire orders, leading to 

the “most intense fighting since 1994, leading to 

hundreds of casualties along the line of separation” [2]. 

Despite efforts to regain the ceasefire from Russia, 

France, and the US, it was not until Russian Peacekeepers 

were able to end the summer long Nagorno-Karabakh 

war [2]. 

On December 12, 2022, this peace was broken [3]. 

Environmentalists from Azerbaijan created a blockade at 

the Berdzor (Lachin) Corridor, which prevents fuel, 

medicine, and food from entering the Armenian border 

[3-4]. Russian peacekeepers are stationed at the Berdzor 

Corridor, which connects Artsakh and Armenia. 

On February 6th, 2023, the Ministry of Foreign 

Affairs, Republic of Artsakh, released a statement 

regarding the current living environments as they relate 

to territorial gas supply. This statement came as a result 

of Azerbaijan’s decision to effectively remove all gas 

supply from Armenia to Artsakh via the only existing 

pipeline [3]. As many as 120,000 residents, including 

30,000 children, were without access to hot water during 

winter conditions [3,5]. In early March, gas was 

reconnected, however the only power line cannot be 

restored, thus leaving citizens without electricity [4,6]. 

These inhumane actions by the Azerbaijan government 

are leaving people in unbearable living situations [4,6]. 

Along with the electricity and gas crisis, the Artsakh 

government has restricted access to food since 

December 12th, 2022, now only allowing a short supply 

of food per citizen [5]. Image 2 displays empty shelves at 

a food store in Stepanakert, demonstrating the severe 

lack of access to food [4]. The Azerbaijani government is 

using ‘hybrid warfare’ with the help of Russian 

peacekeepers to allow this continued suffering. So, the 

question begs, how does this lack of food and resources 

impact our bodies over time? Why is awareness 

important and relevant in our society? As food shortages 

become severe, we discuss the ways in which different 

bodily systems are impacted. In just a few days, we can 

see a shift from normal body function that can easily turn 

irreversible if rehabilitation does not begin.  

 

Materials and Methods Methodology: A systematic 

review of published studies concerning the short term 

and long-term effects of food deprivation was conducted 

electronically utilizing PubMed®, Google Scholar, George 

Mason University electronic library system, Loyola 

University electronic library system, and San Diego 

University electronic library system. Both review and 

research papers were included. Eligible articles provided 

reasonable, scientific evidence on the effects of food 

deprivation on human health. Articles not available in 

English were excluded. Keywords for the search included: 

famine, starvation,  blockade,   food shortage, nutritional 

deficiency, malnutrition, undernutrition,  digestive 

system, metabolism,  diabetes,  insulin resistance, 

impaired glucose tolerance, metabolic 

syndrome,  nervous system, impaired concentration, 

impaired comprehension, depression, anxiety, reduced 

alertness,  vitamin B, skeletal system, osteopenia, 

osteoporosis, rickets, calcium, vitamin D, anencephaly, 

muscular system, ketones, hypohydration,  lymphatic 
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system, lymphocytes, natural killer cells, endocrine 

system, leptin, glucose, glycogenesis, acidosis, lipolysis, 

pregnancy, amenorrhea, miscarriages, stillbirths, folic 

acid, biotin, circulatory system, electrolytes, potassium, 

cardiovascular, hypertension, atherosclerosis,  food 

security, microbiome, microecology, choratan, matsun, 

narine, immune system, selenium, iron, phytonutrients, 

cultural appropriate, food aid, refugees, bioactive 

compounds, fermented food,  Azerbaijan, blockade of 

Artsakh, and genocide.

 

  
Image 1: Map of the Region, Artsakh (Nagorno-Karabakh) after the Second Karabakh War in November 2020.  (Source: 
Kalj/Golden, Wikimedia Commons) 
 

Areas captured by Azerbaijan during the 2020 war. 

    Areas returned to Azerbaijan per the 2020 ceasefire agreement. 

    Areas in Nagorno-Karabakh where Russian peacekeepers operate. 

    Lachin corridor and Databank monastery where Russian peacekeepers operate. 

 
Effects of Food Shortage and Starvation on Health: How 

the Current Situation in Artsakh Could Affect 120,000 

Residents Including 30,000 Children:  

Digestive System and Metabolism: Adults exposed to 

famine in the womb, as children, and adolescents have 

an increased risk of insulin resistance, impaired glucose 

tolerance, and metabolic syndrome [7-14]. All 

aforementioned irregularities are adequate indicators of 

increased risk of Type 2 Diabetes [10-11,15]. In addition, 

metabolic syndrome is also associated with an increased 

risk of heart disease, which is concerning as 
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cardiovascular diseases is the number one cause of death 

globally [16]. 

During a retrospective cohort study of the Chinese 

famine (1959–1961), researchers evaluated over 7,800 

subjects, including survivors who had experienced 

famine as fetuses, infants, and children [10]. The 

evaluation included a blood panel to measure fasting 

plasma glucose, plasma triglyceride, and HDL-cholesterol 

levels. In addition, blood pressure and waist 

circumference were measured and recorded [10]. 

Participants who had survived the most severe famine 

were significantly more likely to have metabolic 

syndrome than those in less severe areas or those who 

were not exposed. Furthermore, age played a role in the 

disposition to inherit this increased risk, as the fetuses 

and infants were most affected. Subjects who were 

exposed to severe famine were much more likely to 

develop metabolic syndrome as adults than those 

unexposed [10]. Not only does the existence of famine in 

infancy increase the risk of developing Type 2 Diabetes, 

but the increase in famine severity appears to increase 

the risk of Type 2 Diabetes even further [10]. 
 

 

Image 2: Nagorno Karabakh - Empty shelves at a food store in Stepanakert, January 11, 2023. (Source: Azututyan. Retrieved 

March 6, 2023) [4] 

However, infants and fetuses are not the only 

groups at an increased risk of diabetic issues.  

Researchers interviewed survivors of the Dutch famine 

(Winter 1944–1945) [14], and they used this information 

to determine the severity of the famine in the area as well 

as control for additional variables. Females exposed to 

famine during adolescence (ages 11-14) were much more 

likely to develop diabetes than unexposed females 

[14,16]. 

 

Nervous System: The sympathetic and parasympathetic 

nervous system play crucial roles in hunger and satiety 

signaling [18-20]. Proper brain functioning is directly 

affected by the quality of the nutrition we consume 
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and/or lack thereof [21-22]. Lack of consumption and 

subsequent nutrition impacts not only our physiological 

state but also our mental state and mental health [23-

24]. Cognitive functioning can be impacted by short-term 

nutritional deficiency or supplementation [25-26]. For 

example, Folic acid supplementation seems to reduce the 

severity of Alzheimer's effects [26]. 

Disorders stemming from lack of nutrition can 

include emotional and cognitive disruptions such as: 

impaired concentration, impaired judgment, reduced 

ability to problem solve, impaired comprehension, 

obsessional thinking, intense negative emotions, 

depression, anxiety, and reduced alertness [23,27-28]. 

Starvation predominantly disrupts neural development 

of crucial structures such as the hippocampus, and the 

impairment of neurotransmitters including dopamine 

and serotonin. In particular, Vitamin B deficiency appears 

to increase the risk of depression [24,27].  Disruptions in 

the fragility of development of prenatal infants increase 

vulnerability and exposure to dysregulation including 

psychiatric disorders, disrupted neuronal migration and 

impaired synaptic connections [28-29]. 

 

Skeletal System: Bone health is assessed by measuring 

bone mineral content (BMC) and bone density [30]. Low 

measurements of BMC and bone density may indicate 

future health complications, such as osteopenia, 

osteoporosis, rickets, or an increased risk of bone 

fractures [30-31]. In order to build strong bones and 

prevent these health conditions, certain nutrients are 

necessary, such as calcium and Vitamin D [32-33]. 

Calcium is responsible for a multitude of physiological 

functioning including muscle contraction, blood pressure 

regulation, transmission of nerve function, increasing 

prothrombin time, adequate bone health, and various 

other vital processes [34-35]. Vitamin D plays a crucial 

role in the skeletal system as it facilitates the absorption 

and retention of calcium and phosphorus [36-38]. 

Additionally, Vitamin D is important to immune health as 

it diminishes the expression of cytokines, and their 

notable production of c-reactive protein [39-40].  

Although not many studies have been shown in the 

neonatal period, we can conclude that bone health 

during infancy is correlated with Vitamin D exposure 

[33,41-42]. During the neonatal period, infants who 

experienced low dietary vitamin D intake were more 

likely to experience anencephaly, a condition defined as 

a fetus with an underdeveloped brain and an incomplete 

skull [43-45]. Anencephaly is a fatal condition with over 

80% of infants with anencephaly will die on the 1st day, 

and almost all dying within the first week of birth [46-47].  

When children suffer from malnutrition, growth 

and development are stunted. Growth velocity slows and 

reduced height and weight for age are observed in 

comparison to the normal population values [48]. 

Birthweight is a successful predictor of future bone 

mineral content in both men and women [49-51], where 

an even stronger prediction of BMC is observed at one 

year old [52]. Height in childhood is also an efficient 

predictor of bone mineral content in women, specifically 

[52]. 

Rickets is a medical condition occurring most often 

in growing children. The osteoid matrix’s growth plate, 

which forms before the maturation of bone tissue, 

experiences mineralization. The lack of mineralization 

causes soft bones, a condition known as Rickets [31,53-

54]. Rickets may be caused by low intake of Vitamin D, 

calcium, and poor sunlight exposure [31]. Rickets can 

cause long term serious health complications such as 

pain, muscle weakness, limb deformities, developmental 

delay of motor skills, poor sleep, and dental irregularities 

[31,55]. Even in children without rickets, children who 
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consume inadequate amounts of calcium are more likely 

to fracture a bone [56-57]. Famine exposure during 

childhood and adolescence is associated with decreased 

bone mass, bone fracture, and increased risk of 

osteoporosis in adulthood [58-60]. This effect size 

appears to be greater on women [58,60].  

Adult women are also a vulnerable group when 

considering damage to the skeletal system via 

malnutrition. It is well-researched and established that 

postmenopausal women are a high-risk group for 

osteoporosis and subsequently bone fractures [55,61]. 

Like all older adults, recommended calcium intakes 

increase with age [54,61-62].For this vulnerable group, 

both nutrition and adequate medication may be 

necessary to prevent skeletal system issues[35,62-63]. 

Due to the current blockade of Artsakh, postmenopausal 

women do not have access to either. 

 The blockade of Artsakh is not the first incident of 

nutrient deprivation for political reasons. In the Jewish 

ghettos of Nazi Germany, children reported bone 

fractures which refused to heal [33]. Adult starvation 

victims’ autopsies demonstrated demineralization of the 

cortex and matrix [33]. In a study of Holocaust survivors, 

their rate of osteoporosis was 54.8%, much higher than 

the control group’s 25% rate of osteoporosis [33]. 

Furthermore, the younger the Holocaust victims were at 

age of exposure, the greater the rate of incidence [33]. It 

is likely that similar effects will be seen in the victims of 

the blockade of Artsakh.  

 

Muscular System: As our bodies are deprived of 

carbohydrates, fatty acids are released from adipose 

stores and become the primary source of fuel [64]. 

During this process, ketones are constantly being 

excreted through the urine. During a 420 kcal per day 

restriction for ten days straight, individuals who had no 

mineral intake or supplementation developed ketonuria, 

indicating slight acidic changes in the body from a pH of 

5.6 to 5.1[64-65]. No ketones in the urine were found for 

the group receiving a 100g carbohydrate and mineral 

supplementation. This process of lipolysis promotes the 

increase of ketone bodies [66]. Ketone bodies are 

essential for brain and body function as there is no 

circulating glucose in the blood, however, ketosis is a 

state where the body naturally becomes very acidic - 

leading to metabolic acidosis. Since ketosis relies on 

white fat, those in a ketosis state tend to lose a significant 

amount of fat mass over a longer period [66]. This is seen 

in muscle catabolism during a restricted energy state. The 

group not receiving glucose or mineral supplementation 

in this study developed slight muscle breakdown as 

indicated in the blood: 7.12-7.48g/100. For the group 

receiving supplementation, muscle breakdown was not 

observed.[65]  

Skeletal muscle is expressed as fundamental for 

normal human processes such as breathing and eating 

[66]. When the body is deprived of fuel, it uses its own 

stores to stay alive. Autophagy, or self-destruction, is 

activated in catabolic conditions when the body is 

deprived of energy and high of stress. Unfolded protein 

response and endoplasmic reticulum-stress-related 

pathways are shown to regulate muscle atrophy.[66] 

During this phase, we also see mitochondrial dysfunction 

which further induces oxidative stress and the 

inflammatory response.[66]. We can see this protein 

autophagy during the ten-day starvation trial. Men 

experiencing a 420-kcal diet between the ages of 21 and 

52 experienced 535g of protein excretion on average per 

individual. This was analyzed via excess nitrogen levels 

excreted daily through urine. Hypohydration is another 

process during fasting that eliminates minerals in the 

body. As less fluids and sodium circulate the body during 
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day 10 of the study, muscle fatigue occurs [65]. This is 

related to the body’s need for sodium and subsequent 

cellular fluid retention during skeletal muscle 

contraction. Soldiers and civilians in history who faced 

caloric restriction or starvation had great physical 

demands. Soldiers were required to carry loads of 

equipment along with food intake for up to ten days. 

Studies were initiated to address the necessary food 

requirements to maintain adequate functioning [65]. 

Additionally, As the human brain requires high 

amounts of energy, it will prioritize itself for the 

distribution of energy resources. It will even do so at the 

expense of other vital organs, thus creating the term 

“Selfish Brain Theory” [67]. As there are not enough 

nutrients at this point for other vital organs, the brain is 

top priority decreasing energy demands from other 

organs in the body. This increase in lactate and pyruvate 

creates metabolic acidosis, which, when observed all in 

conjunction, are body processes that occur when 

someone is depleted of food and water for days[67]. 

 

Lymphatic System: The lymphatic system is responsible 

as a main defense against bacteria, viruses, parasites, and 

fungi [68]. Mechanisms of action in the lymphatic system 

include production and circulation of lymphocytes (white 

blood cells), protection against pathogens, returning fluid 

from interstitial space, and the aid/transport of dietary 

lipids/lipid-soluble vitamins [68]. Three major types of 

lymphocytes include T-cells, produced in the thymus, B-

cells produced from stem cells in bone marrow, and NK 

cells, also known as “Natural Killer” cells, fight against 

physiologically stressed cells, such as cells with tumors or 

viruses [68]. 

 Any degree of malnutrition or nutrient deficiency 

can cause conflict in thalamus regulation. In 

circumstances of severe malnutrition-related 

immunodeficiency, the thymus undergoes atrophy [69]. 

This atrophy is caused by the death of thymocyte cells 

and subsequent loss of CD4+ and CD8+ cells and although 

cortical thymus atrophy is also known to occur in bouts 

of acute infection, it is commonly seen as the key 

indicator for assessing and diagnosing malnutrition [69]. 

CD4+ cells are notably referred to as the “T-helper cells,” 

retrieving their name from their role in triggering the 

immune system to fight off pathogens.  

Thymic atrophy is closely associated with zinc and 

specifically zinc deficiency [70]. Shown in several species 

along with humans, this decline in condition becomes 

worsened with lymphopenia, a disorder in which the 

body doesn’t produce adequate lymphocytes, which 

then leads to a reduction in cell and antibody-mediated 

responses; ultimately leaving the body more susceptible 

to pathogens and infectious diseases [70]. 

 

Endocrine System: Even at forty hours of fasting, our liver 

can produce glucose through a process commonly known 

as glycogenesis. At this time, our body can carry out 

normal functioning without significant acidosis occurring. 

From 48-72 hours of starvation with no significant 

exercise, we see lipolysis begin [71-72]. As stated 

previously, this is when adipose tissue is being used for 

energy in the absence of new glucose being produced by 

the liver as termed gluconeogenesis. Our thyroid 

hormones promote lipolysis by telling the liver to use 

fatty acids for gluconeogenesis [72]. Insulin produced by 

pancreatic beta cells is the vital hormone regulating 

blood sugar. Insulin is responsible for carrying glucose in 

the cells, so when sugar is low, so is insulin. Fasting for 

just 72 hours decreases insulin levels 35% [72]. Lipolysis 

targets mostly white adipose tissue, with the remaining 

15% targeting low density lipoproteins (LDLs) [71]. 

Furthermore, once we stop consuming adequate energy, 
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leptin levels begin to significantly decrease. Leptin is a 

hormone that regulates energy balance - influencing 

satiety and hunger cues. Studies have shown that 

starvation will decrease leptin levels by 50% in one day 

[63]. Conclusions revealed that starvation-induced 

leptinemia is the adapter to a starvation response. This 

starvation response is directly correlated with cortisol 

and ketones - the driver of glucose to lipid metabolism in 

humans [63]. 

Another vital hormone for human processing is 

epinephrine. Epinephrine is our “fight or flight” response 

that shunts normal processing and gives our bodies a 

rush of adrenaline. This quickly increases stress 

responses, working in parallel with cortisol. When the 

body is in a fasting state, it is constantly in this pivotal 

mode to keep us alive and alert [63]. 

The deprivation of calories and nutrients also 

affects reproductive hormones. During prolonged 

periods of famine, pregnancy and birth rates decrease 

[74- 76]. This decrease in birth rate is largely due to 

amenorrhea, miscarriages, and stillbirths [75]. First, 

inadequate nutrition and the inherent stress of famine 

can induce hypothalamic amenorrhea, a condition in 

which the release of GnRH is ceased predominantly due 

to stress and lack of energy intake [74-75, 77].  

In addition, pregnancy is a well-known time of 

increased nutritional needs [78]. In order to maintain a 

healthy pregnancy, certain nutrients must be met such as 

folic acid, biotin, and collagen[79]. When caloric and 

nutritional needs are not adequately met, basic 

progesterone levels are not able to be properly 

maintained, leading to more miscarriages[80]. 

 

Circulatory System: Within the circulatory system, 

starvation causes changes to the blood, fluids, and heart. 

At the end of the 10-day calorie restriction discussed 

above, blood, plasma and RBC volumes were reduced by 

an average of 23% [81]. Oxygen saturation is important, 

although the lack of blood volume from dehydration 

results in hypotension and increased cardiac demands. 

The group receiving supplementation during the 10-day 

fast only lost 50% of the components listed [81]. Mineral 

and glucose supplementation helps to retain cellular 

fluids thus stabilizing blood volume. Hematocrit levels 

were also decreased in both groups (44.5 and 44.8% to 

40.8% and 41.8%). The values during the rehabilitation 

phase continued to drop due to rehydration [71]. 

Weight loss while fasting during the first few days is 

primarily water. This 10-day study indicated that group 1, 

who did not receive supplementation, lost an average 

1,602g of water while group 2 (supplemented) only lost 

404g of fluid [81]. We can observe this further in excreted 

urine volumes. Abnormal electrolytes and fluid volume 

has been indicative of abnormal heart rhythms. During 

starvation, potassium dropped from 5.6-4.5mmol/L. 

These levels did not return to normal after rehabilitation 

[81]. Most electrolytes were affected, although there was 

no significant decrease in vitamin levels. Lastly, they 

found abnormalities in electrocardiograms in all subjects, 

indicating the heart is much more susceptible to 

complications than people originally believed [81]. 

More recently, analyzed blood components of 109 

individuals before and after a 10-day fasting period [82]. 

Long-term fasting is characterized as 12-24 hours without 

food consumption, which has been used for improving 

glucose regulation, fat loss and treating certain 

pathologies. The study followed a 250-kcal consumption 

and advised participants to drink plenty of water and tea 

throughout the day. Systolic blood pressure decreased 

on average from 131.9 mmHg to 119.7 mmHg after 10 

days which indicates a decreased demand on the heart. 

A statistically significant decrease in triglycerides and 
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cholesterol was also measured, further decreasing the 

risk of cardiovascular complications in the future [82]. 

Although a lack of micronutrients can be harmful short 

term, this 10-day fast indicates improved cardiovascular 

function by decreasing risks of hypertension, 

atherosclerosis, and further secondary complications. 

On the other hand, undernutrition from in utero to 

adolescence is associated with significantly increased risk 

of hypertension [83-84]. Although famine exposure 

increases the risk of heart disease, the specific effects and 

windows of vulnerability appear to vary between the 

sexes. For instance, females who had experienced the 

famine of Leningrad from ages 6-8 had higher blood 

pressure compared to unexposed females of the same 

age. On the contrary, exposed males ages 9-15 were 

more likely to experience hypertension later in life, 

compared to their unexposed counterparts [84]. Males 

exposed to famine during puberty are more likely to die 

of ischemic heart disease and stroke. Pathophysiology of 

this disease results from the lack of blood oxygenating 

the coronary arteries and brain. This can happen due to 

many factors - cholesterol buildup mainly as stated 

previously. Arteries narrow, suppressing oxygenation to 

the affected organs. Furthermore, Famine-exposed men 

had an excess risk of dying (from all causes) of 21% [85]. 

During late childhood (approximately 10 years old), 

exposure to starvation can still increase risk of heart 

attacks later in life [86]. The risk of coronary artery 

disease is doubled in those conceived during famines. 

Fetuses also experienced coronary artery disease earlier 

in life [87]. This polarization in findings could be related 

to growth and development. Analyzing adults versus 

children and fetuses can have a variety of outcomes. We 

can see a connection between a lack of nutrients and 

circulating micronutrients and cardiovascular 

complications short term. 

IRREVERSIBLE EFFECTS OF STARVATION AND IT’S 

MANAGEMENT BY FUNCTIONAL FOODS AND BIOACTIVE 

COMPOUNDS: 

Irreversible Effects of Food Shortage (and Starvation) - 

Food and Nutrition Security: According to the USDA, 

food security is the consistent and equitable access to 

healthy, safe, affordable foods essential to optimal 

health. Even in the United States where food access is not 

limited, we still fall short of a healthy lifestyle under food 

guidelines [88]. Poor nutrition is the cause of half a 

million deaths each year, associated with decreased 

education and financial instability regarding healthy 

foods. Additionally, undernutrition is the cause of 45% of 

childhood deaths 5 and below [89]. Artsakh is suffering 

from access to foods, which is where education can play 

its role. If this population can understand what foods 

provide nutrients in these unprecedented times, 

detrimental effects will be lessened. Within the context 

of famines, both short-term and long-term, overall health 

outcome is greatly affected by socioeconomic status and 

educational status [90]. Even gender roles can make an 

impact as seen with the Bangladesh famine. Then, 

parents were more likely to give any food to their sons 

rather than to their daughters as girls were seen as an 

economic burden [90]. When addressing the conflict, 

steps must be taken to ensure that all members of society 

are given not only equitable access to resources, but 

education on the best foods to consume for adequate 

nutrients.  

In this paper, we have discussed in detail the 

detrimental effects of long-term nutrition and food 

shortages. Already, these effects are emerging in the 

population, as the Health Ministry of Artsakh disclosed 

recent data describing the mounting health issues [6]. For 

heart diseases and its complications, there was a 58% 

increase. There was a 36% increase in birth 
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complications, and a 25% increase in medical issues 

caused by a lack of proper nutrition. Visits to neurologists 

and psychologists increased by 46% in children and 47% 

in adults [6]. In only 80 days these effects are profound, 

and further deprivation of nutrition will continue to 

exacerbate the situation.  

 

Management Through Functional Foods and Bioactive 

Compounds: It is stated that the violation of one’s own 

micro ecological system (gut bacteria) is associated with 

a variety of adverse effects: antibiotic resistance, 

expansion of microbial diseases, reduced mental well-

being, and reduced resistance to infections [91-93]. An 

altered normal flora has metabolism and immune system 

deviations that are comparable to issues expressed with 

starvation above.   

Choratan is an ancient Armenian fermented milk 

proven as a functional and medical food [93-94]. In 

parallel, Matsun is a fermented milk product that has 

been used for years as a dietary staple for digestion and 

human longevity [94].  Additionally, Narine, a fermented 

milk-based product designed from Lactobacillus 

acidophilus, contains probiotics that have antimicrobial 

effects against pathogenic bacteria [95]. It is concluded 

that probiotics contribute to the treatment of chronic 

diseases such as rheumatoid arthritis, atopic diseases, 

and blood glucose regulation [93].  

During periods of famine, outbreaks of diseases 

occur [96-97]. These outbreaks have a few main causes: 

people consuming low quality and spoiled food due to 

desperation, and the weakening of the immune system 

due to poor nutrition[90,95,98]. The first issue may be 

addressed by providing non spoiled food products. The 

second issue may be remedied by providing foods rich in 

the necessary vitamins and minerals. For instance, foods 

rich in zinc are essential for signaling antiviral interferon 

response[99]. Zinc is available in high amounts in fish, 

beef, and oatmeal [100].  

In addition, selenium is important to effectively use 

activated T-cells and NK-cells [95,101]. Foods naturally 

rich in selenium include Brazil nuts, tuna, sardines, 

halibut, ham, beef, brown rice, cottage cheese, eggs, and 

oatmeal[102]. In addition, iron contributes to the 

immune system via the development of immune cells 

such as lymphocytes[102]. Iron also appears to regulate 

the inflammatory response and may reduce the risk of 

atherosclerosis [104-105]. Foods naturally rich in iron 

include oats, dried apricots, blueberries, and beans [106-

107]. We can also use the benefits of phytonutrients in 

this case, to aid in the immune system, nervous system 

regulation, and anti-inflammatory properties [108]. On 

the flip side, technical food additives, industrial poisons, 

food additives, pesticides and radiation are all factors 

that violate our normal flora [93]. 

Food shortage and subsequent starvation is a factor 

that alters the gut microbiome for an unforeseen amount 

of time. People aren’t feeding their good gut bacteria 

with the necessary nutrients, thus allowing those 

vulnerable bacteria to die. Biologically active food 

supplements, or fermented foods, can help this 

population regain a healthy gut through the process of 

rehabilitation [109]. In order to receive adequate 

nutrients, it is beneficial to use milk products such as 

yogurt, matsun and kefir [110-112]. Fermenting milk 

products have prebiotic benefits, while vegetables for 

the benefit of containing probiotics [107]. If the people of 

Artsakh use their methods of fermentation using milk 

and vegetables, ingestion can halt some detrimental 

effects starvation has on the body. In all, factors that 

violate our gut microbiome, whether it’s related to 

starvation or a highly processed diet, can lead to a variety 

of chronic diseases. The use of fermented foods during 
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these events are shown to keep the quality of gut 

bacteria at bay [113]. 

Finally, when recommending food aid, we 

considered the cultural appropriateness of these 

ingredients. Past experiences have shown that even in 

dire situations, people may abstain from food altogether 

rather than eat something that is not familiar or culturally 

appropriate [114-116]. Additionally, the amount of fuel 

and water needed to prepare these items should also be 

considered, as these resources may also be in low supply 

[117]. 

 

FFC Recommendations for Healthy, Functional Foods 

and Education: 

• Fermented foods: cultured milk, yogurt/matsun, 

narine kimchi, sauerkraut [91-95]  

• Supplements during food restriction: 100g 

glucose/day, sodium, potassium [81], calcium, 

vitamin D [33]  

• Supply nutrient-rich foods such as beef, oatmeal, 

walnuts, Brazil nuts, ham, brown rice, cottage 

cheese, eggs, dried apricots, blueberries, and 

beans [100-101, 106-107]. 

• Phytonutrients: seen in plant foods such as 

vegetables, fruits, and legumes [108, 118-119, 

120]. The Functional Food Center recommends 

educating the public regarding bioactive 

compounds and functional, healthy foods.  The 

FFC also recommends that targeted instructions 

for the duration and variety of functional food 

products may be a practical method to improve 

the health of Artsakh residents, especially for the 

vulnerable categories such as pregnant women, 

children, and the elderly population [121-127].  

Based on the research conducted and observations 

analyzed, the FFC has offered the following nutritional 

recommendations to implement during this conflict. The 

recommendations stated above are based on bioactive 

compounds and nutrient density. Fermented foods such 

as cultured milk, yogurt and sauerkraut have the 

potential to build positive bacteria in the gut [91-95]. 

Unfortunately, those struggling in Artsakh may not have 

access to all these products. Knowing the benefits of 

fermenting milk as opposed to traditional milk, for 

example, can aid in health promotion during these times. 

Additionally, Calcium and vitamin D are essential for 

bone health, which is vital to promote strength for those 

in Artsakh [32-35]. Sodium and potassium are also 

essential electrolytes for proper body functioning [81]. 

Another factor at play for this vulnerable population is 

the lack of electricity readily available. This makes it 

extremely difficult for anyone attempting to store and 

cook food. In this case, supplying nutrient rich foods can 

be a challenge. The FFC recommends people consume 

foods such as canned fish, dried fruits, beans and 

vegetables to promote nutrient levels in the body [100-

101, 106-108]. Recent Functional Food Center 

investigations demonstrated that the supplementation 

of the bioactive compound squalene could be beneficial, 

especially for those who are suffering from chronic 

diseases such as type 2 diabetes [123-127].  

  

CONCLUSIONS: We utilize the aforementioned 

experimental studies to understand the impact 

starvation has on the human body. The people of Artsakh 

are at risk for these effects of food scarcity, along with 

having no inhabitable living conditions such as electricity, 

medicine, and gas. Each bodily system is grossly impacted 

due to the lack of energy consumption, which is rarely a 

quick fix. Detrimental processes can become irreversible 

through the development of chronic diseases, such as 

metabolic disorders and heart failure.  
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Inability to receive adequate nutrients can also alter 

the gut microbiota, where we observe that an altered 

normal flora has been correlated with further 

complications. The incorporation of recommended 

functional foods will enhance good gut bacteria, thus 

decreasing the risk of complications. For example, we can 

use pickled vegetables and fermented milk products 

(yogurt, kefir, matsun, choratan, cheese, Narine) as 

sources of foods to keep the gut microbiome strong.  

Supplementation can also decrease hypohydration, 

metabolic acidosis, abnormal electrocardiogram (EKG) 

rhythms and more. With famine as a major result of the 

Artsakh conflict, critical starvation will be the next 

consequence if a resolution is not found. These 

populations are struggling on a domestic level, and the 

first step to advocating for their health is to understand 

why. Now is the time to break history and protect the 

lives of these people before damaging outcomes become 

irreversible. 

 

Call to Action: As outlined, this blockade starves the 

present population and will irreversibly damage the next. 

We present this information to encourage world leaders 

to prevent this act of genocide. As scientists, we implore 

the World Health Organization (WHO) and the United 

Nations (UN) to promote a peace treaty and combine 

resources (medical personnel, medical equipment, and 

food supplies) in order to address the already existing 

and continuing damage caused by the conflict [53,128].  

At the beginning of this conflict, many organizations and 

leaders spoke out against this emerging war during a 

pandemic. Secretary-General of the United Nations, 

Antonio Guterres, urged countries to call a cease-fire on 

March 23, 2020. Most countries complied in order to 

fight the pandemic in unity, except Azerbaijan. Even after 

many deaths, Azerbaijan continued against UN 

recommendations [129]. There are several factors to be 

considered when measuring the war related to covid-19 

deaths. Those include compromised sanitary conditions, 

rapid spread through close contact and equipment, and 

most importantly, proper medical care [129]. Fast 

forward to today, not only are these people becoming 

sicker with lack of food, but they also don’t have the 

resources for quality care [129]. Not only are these 

people fighting for food, but they are vulnerable to illness 

and death with their decreased immune symptoms. The 

continual persecution of an ethnic minority over decades 

demonstrates a need for emphatic international 

condemnation. Thus, increasing the overall 

understanding of this failure could be invaluable to the 

prevention of future genocides. 

Additionally, the aggressing government of 

Azerbaijan must be held responsible for the loss of life 

and subsequent damage caused. Not only do 

government officials need to take action to help this 

population and avoid the next conflict, it is dire that 

people around the world recognize the implications of 

not having access to food. Each body system is affected 

in a way that can potentially cause irreversible harm. 

Knowledge is the first step to create change, and the 

more people who can advocate for Artsakh, the bigger 

difference they will make.  

The Functional Food Center is willing to provide free 

consultations concerning functional and healthy foods, 

nutrition, vitamins, and trace elements to protect and 

promote health in all life stages during this food shortage. 
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Organization (WHO), electrocardiogram (EKG) 
 

Conflict of Interest: No conflict of interest to decline, no 

external funding for this research. 
 

Author’s contributions: All authors contributed equally 

and approved the version of the manuscript to be 

submitted.  

 

Acknowledgements: We would like to express thank to 

Zoe Criezis from Siena College, New York, for editing 

and formatting this article. 

https://www.ffhdj.com/index.php/ffhd


Foods in Health and Disease 2023; 13(3): 97-116                                                 FFHD                                              Page 97 of 116 
 

 

REFERENCES 

1. Weisz GM: Starvation Genocide and the Triumph of Raphael 

Lemkin. Rambam Maimonides Med J 2022, 13:141-145. DOI: 

https://doi.org/10.5041/RMMJ.10466 

2. Global Conflict Tracker. [https://www.cfr.org/global-

conflict-tracker/conflict/nagorno-karabakh-conflict] 

Retrieved March 2, 2023. 

3. Republic of Artsakh Ministry of Foreign Affairs. 

[http://www.nkr.am/en/news/2023-02-

06/Statement_Gas_Supply] Retrieved February 18th, 2023. 

4. Free Europe/Freedom Radio.  

[https://www.azatutyun.am/a/32220896.html] Retrieved 

February 20, 2023. 

5. Online H. 2023. Available from: 

[https://hetq.am/en/article/153116] 

6. CivilNet. [https://www.civilnet.am/en/news/693608/aliyev-

loses-in-the-world-court/] Retrieved March 6, 2023 

7. Wang Y, Heng W, Chen C, Chen Y, Fangzhen X, Han B, Li Q, 

Ningjian W, Lu Y: Association between famine exposure in 

early life with insulin resistance and beta cell dysfunction in 

adulthood. Nutrition & Diabetes 2020, 10: 221-227. DOI:  

https://doi.org/10.1038/s41387-020-0121-x 

8. Wang C, Luo X, Tao B, Du W, Hou L, Chen S, Yang P, Wu S, Li 

Y: Association between fetal famine exposure and risk of 

type 2 diabetes: a prospective cohort study. Applied 

Physiology, Nutrition, and Metabolism 2022, 47: 321-327. 

DOI: https://doi.org/10.1139/apnm-2021-0078  

9. Li J, Liu S, Li S, Feng R, Na L, Chu X, Wu X, Niu Y, Sun Z, Han T, 

Deng H, Meng X, Xu H, Zhang Z, Qu Q, Zhang Q, Li Y, Sun C: 

Prenatal exposure to famine and the development of 

hyperglycemia and type 2 diabetes in adulthood across 

consecutive generations: a population-based cohort study 

of families in Suihua, China. The American Journal of Clinical 

Nutrition 2017, 105: 221–227. DOI: 

https://doi.org/10.3945/ajcn.116.138792  

10. Li Y, Jaddoe V, Qi L, He Y, Wang D, Lai J, Zhang J, Fu P, Yang 

X, Hu F: Exposure to the Chinese Famine in Early Life and the 

Risk of Metabolic Syndrome in Adulthood. Diabetes Care 

2011, 34: 1014–1018. DOI: https://doi.org/10.2337/dc10-

2039 

11. Ravelli AC, van der Meulen JH, Michels RP, Osmond C, Barker 

D, Hales C, Bleker O: Glucose tolerance in adults after 

prenatal exposure to famine. The Lancet 1998, 351:173-177. 

DOI: https://doi.org/10.1016/s0140-6736(97)07244-9 

12. de Rooij SR, Painter RC, Roseboom TJ, Philips D, Osmond C, 

Barker D, Tanck M, Michels R, Bossuyt P, Bleker O: Glucose 

tolerance at age 58 and the decline of glucose tolerance in 

comparison with age 50 in people prenatally exposed to the 

Dutch famine. Diabetologia 2006, 49:637-643. DOI: 

https://doi.org/10.1007/s00125-005-0136-9 

13. Hult Hult M, Tornhammar P, Ueda P, Chima C, Bonamy E, 

Ozumba B, Norman M: Hypertension, Diabetes and 

Overweight: Looming Legacies of the Biafran Famine. 

Pediatric Research 2010, 68: 8–9. DOI: 

https://doi.org/10.1203/00006450-201011001-00012 

14. Portrait F, Teeuwiszen E, Deeg D: Early life undernutrition 

and chronic diseases at older ages: the effects of the Dutch 

famine on cardiovascular diseases and diabetes. Soc Sci 

Med. 2011,73:711-8. DOI: 

 https://doi.org/10.1016/j.socscimed.2011.04.005  

15. Center for Disease Control and Prevention. 

[https://www.cdc.gov/diabetes/basics/insulin-

resistance.html] Retrieved February 13, 2023. 

16. van Abeelen A, Elias S, Bossuyt P, Grobbee D, van der 

Schouw Y, Roseboom T, Uiterwaal C: Famine Exposure in the 

Young and the Risk of Type 2 Diabetes in Adulthood. 

Diabetes 2012, 61: 2255–2260. DOI:  

https://doi.org/10.2337/db11-1559  

17. World Health Organization. [https://www.who.int/news-

room/fact-sheets/detail/diabetes] Retrieved February 13, 

2023. 

18. Imai J, Katagiri H: Regulation of systemic metabolism by the 

autonomic nervous system consisting of afferent and 

efferent innervation. Int Immunol 2022, 34:67-79. DOI: 

https://doi.org/10.1093/intimm/dxab023 

19. Russo B, Menduni M, Borboni P, Picconi F, Frontoni S: 

Autonomic Nervous System in Obesity and Insulin-

Resistance-The Complex Interplay between Leptin and 

Central Nervous System. Int J Mol Sci, 2021, 22: 5187. DOI: 

https://doi.org/10.3390/ijms22105187  

20. Gonzalez-Campoy J: Central Nervous System Regulation of 

Energy Balance and Energy Stores. In Bariatric 

Endocrinology. Edited by Gonzalez-Campoy, J, Hurley D, 

Garvey W. New York: Springer Cham;2019. 59–75 

21. Lelijveld N, Jalloh AA, Kampondeni SD, Seal A, Wells J, 

Goyheneix M, Chimwezi E, Mallewa M, Nyirenda M, 

Heyderman R, Kerac M: Brain MRI and cognitive function 

seven years after surviving an episode of severe acute 

malnutrition in a cohort of malawian children. Public Health 

Nutr 2019; 22:1406-1414. DOI: 

https://doi.org/10.1017/S1368980018003282  

https://www.ffhdj.com/index.php/ffhd
about:blank
https://www.cfr.org/global-conflict-tracker/conflict/nagorno-karabakh-conflict
https://www.cfr.org/global-conflict-tracker/conflict/nagorno-karabakh-conflict
http://www.nkr.am/en/news/2023-02-06/Statement_Gas_Supply
http://www.nkr.am/en/news/2023-02-06/Statement_Gas_Supply
https://www.azatutyun.am/a/32220896.html
https://hetq.am/en/article/153116
https://www.civilnet.am/en/news/693608/aliyev-loses-in-the-world-court/
https://www.civilnet.am/en/news/693608/aliyev-loses-in-the-world-court/
https://doi.org/10.1038/s41387-020-0121-x
https://doi.org/10.1139/apnm-2021-0078
https://doi.org/10.3945/ajcn.116.138792
https://doi.org/10.2337/dc10-2039
https://doi.org/10.2337/dc10-2039
https://doi.org/10.1016/s0140-6736(97)07244-9
https://doi.org/10.1007/s00125-005-0136-9
https://doi.org/10.1007/s00125-005-0136-9
https://doi.org/10.1007/s00125-005-0136-9
https://doi.org/10.1203/00006450-201011001-00012
https://doi.org/10.1203/00006450-201011001-00012
https://doi.org/10.1203/00006450-201011001-00012
https://doi.org/10.1016/j.socscimed.2011.04.005
https://www.cdc.gov/diabetes/basics/insulin-resistance.html
https://www.cdc.gov/diabetes/basics/insulin-resistance.html
https://doi.org/10.2337/db11-1559
about:blank
about:blank
https://doi.org/10.1093/intimm/dxab023
https://doi.org/10.3390/ijms22105187
https://doi.org/10.1017/S1368980018003282


Foods in Health and Disease 2023; 13(3): 97-116                                                 FFHD                                              Page 97 of 116 
 

 

22. Xie W, Jensen SKG, Wade M, Kumar S, Westerlund A, Kakon 

S, Haque R, Petri W, Nelson C: Growth faltering is associated 

with altered brain functional connectivity and cognitive 

outcomes in urban Bangladeshi children exposed to early 

adversity. BMC Med 2019, 17:199. DOI:  

https://doi.org/10.1186/s12916-019-1431-5    

23. Gezahegn E, Edris M, Dachew BA: Prevalence and Factors 

Associated with Undernutrition among Adults with Major 

Depressive Disorder in Northwest Ethiopia. Psychiatry J. 

2016; 2016:7034582. DOI: 

https://doi.org/10.1155/2016/7034582    

24. Kennedy DO, Veasey R, Watson A, Dodd F, Jones E, Maggini 

S, Haskell C: Effects of high-dose B vitamin complex with 

vitamin C and minerals on subjective mood and 

performance in healthy males. Psychopharmacology (Berl) 

2010, 211:55-68. DOI:  

https://doi.org/10.1007/s00213-010-1870-3 

25. Chauhan K, Agarwal A: Vitamin B12 supplementation and 

cognitive scores in geriatric patients with Mild Cognitive 

Impairment. Functional Foods in Health and Disease 2016; 

6: 578-586. DOI: https://doi.org/10.31989/ffhd.v6i9.276 

26. Chen H, Liu S, Ji L, Wu T, Ji Y, Zhou Y, Zheng M, Zhang M, Xu 

W, Huang G: Folic Acid Supplementation Mitigates 

Alzheimer’s Disease by Reducing Inflammation: A 

Randomized Controlled Trial. Mediat. Inflamm 2016; 2016: 

5912146. DOI: https://doi.org/10.1155/2016/5912146  

27. Walker JG, Batterham PJ, Mackinnon A, Jorm AF, Hickie I, 

Fenech M, Kljakovic M, Crisp D, Christensen H: Oral folic acid 

and vitamin B-12 supplementation to prevent cognitive 

decline in community-dwelling older adults with depressive 

symptoms--the Beyond Ageing Project: a randomized 

controlled trial. American Journal of Clinical Nutrition 2012, 

95:194-203. DOI: https://doi.org/10.3945/ajcn.110.007799  

28. de Rooij S, Wouters H, Yonker J, Painter R, Roseboom T: 

Prenatal undernutrition and cognitive function in late 

adulthood. PNAS 2010, 107: 16881 – 16886. DOI: 

https://doi.org/10.1073/pnas.1009459107  

29. Lewis JE, Tiozzo E, Melillo AB, Leonard S, Chen L, Mendez A, 

Woolger JM, Konefal J: The Effect of Methylated Vitamin B 

Complex on Depressive and Anxiety Symptoms and Quality 

of Life in Adults with Depression. International Scholarly 

Research Notices 2013, 2013 621453. DOI: 

https://doi.org/10.1155/2013/621453 

30. Medlineplus, Bone DensityAlso called: Bone mass 

[https://medlineplus.gov/bonedensity.html], Retrieved 

February 14, 2023 

31. World Health Organization: Nutritional Rickets: A Review of 

Disease Burden, Causes, Diagnosis, Prevention and 

Treatment. Geneva; Switzerland 2019.   

32. Zhu K, Oddy WH, Holt P, Ping-Delfos W, Mountain J, Lye S, 

Pennell C, Hart P, Walsh J: Tracking of vitamin D status from 

childhood to early adulthood and its association with peak 

bone mass. Am J Clin Nutr 2017,106:276-283. DOI: 

https://doi.org/10.3945/ajcn.116.150524  

33. Kueper J, Beyth S, Liebergall M, Kaplan L, Schroeder J: 

Evidence for the Adverse Effect of Starvation on Bone 

Quality: A Review of the Literature. International Journal of 

Endocrinology 2015, 2015: 1-7. DOI: 

https://doi.org/10.1155/2015/628740 

34. Berchtold MW, Brinkmeier H, Müntener M. Calcium ion in 

skeletal muscle: its crucial role for muscle function, 

plasticity, and disease. Physiol Rev 2000,80:1215-1265. DOI: 

https://doi.org/10.1152/physrev.2000.80.3.1215  

35. National Institutes of Health (NIH) Osteoporosis and Related 

Bone Diseases. [https://www.bones.nih.gov/health-

info/bone/bone-health/nutrition/calcium-and-vitamin-d-

important-every-age] Retrieved February 14th, 2023. 

36. MedlinePlus Calcium and bones. 

 [https://medlineplus.gov/ency/article/002062.htm] 

Retrieved February 16, 2023.  

37. National Institutes of Health (NIH) Dietary Supplement Fact 

Sheets - Vitamin D. 

[https://ods.od.nih.gov/factsheets/Vitamind-

HealthProfessional/] Retrieved February 16, 2023. 

38. Cashman K, Ritz C, Carlin A, Kennedy M: Vitamin D 

biomarkers for Dietary Reference Intake development in 

children: a systematic review and meta-analysis. The 

American Journal of Clinical Nutrition 2022, 115: 544–558. 

DOI: https://doi.org/10.1093/ajcn/nqab357  

39. Salehi SS, Rabizadeh S, et. al. The effect of vitamin D 

deficiency state on oxidized low-density lipoprotein 

alteration in patients with type 2 diabetes. Functional Foods 

in Health and Disease 2021;11(8): 357-367.DOI: 

https://www.doi.org/10.31989/ffhd.v11i8.815  

40. Giordano C MD. The effects of vitamin D on respiratory 

illnesses: a prospective natural treatment for COVID-19 

symptoms. Bioactive Compounds in Health and Disease 

2020;3(8): 124-140.DOI: 

https://www.ffhdj.com/index.php/ffhd
https://doi.org/10.1186/s12916-019-1431-5
https://doi.org/10.1155/2016/7034582
https://doi.org/10.1007/s00213-010-1870-3
https://doi.org/10.1007/s00213-010-1870-3
https://doi.org/10.31989/ffhd.v6i9.276
https://doi.org/10.31989/ffhd.v6i9.276
https://doi.org/10.1155/2016/5912146
https://doi.org/10.1155/2016/5912146
https://doi.org/10.3945/ajcn.110.007799
https://doi.org/10.3945/ajcn.110.007799
about:blank
about:blank
https://doi.org/10.1073/pnas.1009459107
https://doi.org/10.1155/2013/621453
https://medlineplus.gov/bonedensity.html
https://doi.org/10.3945/ajcn.116.150524
https://doi.org/10.1155/2015/628740
https://doi.org/10.1152/physrev.2000.80.3.1215
about:blank
about:blank
about:blank
https://medlineplus.gov/ency/article/002062.htm
about:blank
about:blank
https://doi.org/10.1093/ajcn/nqab357
https://www.doi.org/10.31989/ffhd.v11i8.815


Foods in Health and Disease 2023; 13(3): 97-116                                                 FFHD                                              Page 97 of 116 
 

 

https:/doi.org/10.31989/bchd.v3i8.734   

41. Harvey, N. C., Holroyd, C., Ntani, G., Javaid, K., Cooper, P., 

Moon, R., Cole, Z., Tinati, T., Godfrey, K., Dennison, E., 

Bishop, N. J., Baird, J., and Cooper, C. (2014). Vitamin D 

supplementation in pregnancy: a systematic review. Health 

technology assessment (Winchester, England), 18(45), 1–

190. https://doi.org/10.3310/hta18450 

42. Urrutia Pereira, & Sole, D. (2015). Vitamin D deficiency in 

pregnancy and its impact on the fetus, the newborn and in 

childhood. Revista Paulista de Pediatria, 33(1), 104–113. 

https://doi.org/10.1016/j.rpped.2014.05.004  

43. Adrien N, Orta O.R, , Nestoridi E, Carmichael SL, Yazdy MM, . 

Early pregnancy vitamin D status and risk of select congenital 

anomalies in the National Birth Defects Prevention Study. 

Birth Defects Res. 2023 Feb 1;115(3):290-301. DOI: 

https://doi.org/10.1002/bdr2.2101  

44. Dhamayanti M et al: Association of maternal vitamin D 

deficiency and infants’ neurodevelopmental status: A cohort 

study on vitamin D and its impact during pregnancy and 

childhood in Indonesia. Journal of Paediatrics and Child 

Health 2020, 56(1), 16–21. DOI: 

https://doi.org/10.1111/jpc.14481  

45. Korkut Daglar, Aytekin Tokmak, Ayse Kirbas, Ali Irfan Guzel, 

Kudret Erkenekli, Aykan Yucel and Dilek Uygur. Maternal 

serum vitamin D levels in pregnancies complicated by neural 

tube defects. J Matern Fetal Neonatal Med. 2016;29(2):298-

302. DOI: https://doi.org/10.3109/14767058.2014.999037  

46. Nguyen, J. E., Salemi, J. L., Tanner, J. P., Kirby, R. S., Sutsko, 

R. P., Ashmeade, T. L., Salihu, H. M., & Drach, L. L. (2018). 

Survival and healthcare utilization of infants diagnosed with 

lethal congenital malformations. Journal of perinatology: 

official journal of the California Perinatal 

Association, 38(12), 1674–1684. DOI: 

https://doi.org/10.1038/s41372-018-0227-3.  

47. Gunne E, Lynch SA, McGarvey C, Hamilton K, Lambert DM. 

Fatal fetal abnormality Irish live-born survival-an 

observational study. J Community Genet. 2021;12(4):643-

651. DOI: https://doi.org/10.1007/s12687-021-00534-3  

48. Dennison E, Syddall H, Sayer A, Gilbody H, Cooper C: Birth 

Weight and Weight at 1 Year Are Independent Determinants 

of Bone Mass in the Seventh Decade: The Hertfordshire 

Cohort Study. Pediatric Research 2005, 57: 582–586 DOI: 

https://doi.org/10.1203/01.PDR.0000155754.67821.CA 

49. Antoniades L, MacGregor AJ, Andrew T, Spector T: 

Association of birth weight with osteoporosis and 

osteoarthritis in adult twins. Rheumatology 2003, 42:791–

796. DOI: https://doi.org/10.1093/rheumatology/keg227  

50. Cooper C, Fall C, Egger P, Hobbs R, Eastell R, Barker D: 

Growth in infancy and Bone Mass in later life. Annals of the 

Rheumatic Diseases 1997; 56:17-21. DOI: 

https://doi.org/10.1136/ard.56.1.17 

51. Cooper C, Cawley M, Bhalla A, et al: Childhood growth, 

physical activity, and peak bone mass in women. JBMR 1995, 

10: 940-947. DOI: 

 https://doi.org/10.1002/jbmr.5650100615  

52. Sahay M, Rickets S: Rickets- Vitamin D Deficiency and 

Dependency. Indian Journal of Endocrinology and 

Metabolism 2012; 16: 164-176. DOI: 

https://doi.org/10.4103/2230-8210.93732 

53. JAM news. Corridor blockade continues; more than 5,000 in 

NK have lost their jobs. [https://jam-news.net/nagorno-

karabkh-blokade-112/ ] Retrieved February 16th, 2023. 

54. Watts N: Postmenopausal Osteoporosis: A Clinical Review. 

Journal of Women’s Health 2018; 27: 1093-1096. DOI: 

https://doi.org/10.1089/jwh.2017.6706 

55. Alshamrani, Alloub, H., Burke, D., & Offiah, A. C. (2019). 

Vitamin D intake, calcium intake and physical activity among 

children with wrist and ankle injuries and the association 

with fracture risk. Nutrition and Health (Berkhamsted), 

25(2), 113–118. DOI: 

https://doi.org/10.1177/0260106019826422  

56. Herdea A, Ionescu A, Dragomirescu M-C, Ulici A. Vitamin D—

A Risk Factor for Bone Fractures in Children: A Population-

Based Prospective Case–Control Randomized Cross-

Sectional Study. International Journal of Environmental 

Research and Public Health. 2023; 20(4):3300. DOI: 

https://doi.org/10.3390/ijerph20043300  

57. Qi, Cui, L., Yin, X., Yu, W., Zhao, N., Chen, L., Tang, S., Lin, H., 

Cui, L., Jin, X., Xie, Z., Jiang, N., Cummings, S. R., Li, Z., Wang, 

L., & Xia, W. (2023). Association of early-life famine exposure 

with low bone mass in adulthood. Archives of Osteoporosis, 

18(1), 32–32. DOI: DOI:  

https://doi.org/10.1007/s11657-022-01209-3 

58. Shi Z, Shi X, Yan AF. Exposure to chinese famine during early 

life increases the risk of fracture during adulthood. 

Nutrients. 2022;14(5):1060. DOI: 

https://doi.org/10.3390/nu14051060  

59. Zong L, Cai L, Liang J, Wang W., Wen J., Chen G. Exposure to 

Famine in Early Life and the Risk of Osteoporosis in 

https://www.ffhdj.com/index.php/ffhd
https://doi.org/10.3310/hta18450
https://doi.org/10.1016/j.rpped.2014.05.004
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Adrien%2C+Nedghie
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Orta%2C+Olivia+R
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Nestoridi%2C+Eirini
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Carmichael%2C+Suzan+L
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Yazdy%2C+Mahsa+M
https://doi.org/10.1002/bdr2.2101
https://doi.org/10.1111/jpc.14481
https://doi.org/10.3109/14767058.2014.999037
https://doi.org/10.1038/s41372-018-0227-3.
https://doi.org/10.1007/s12687-021-00534-3
about:blank
about:blank
https://doi.org/10.1136/ard.56.1.17
about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.1177/0260106019826422
https://doi.org/10.3390/ijerph20043300
https://doi.org/10.1007/s11657-022-01209-3
https://doi.org/10.1007/s11657-022-01209-3
https://doi.org/10.3390/nu14051060


Foods in Health and Disease 2023; 13(3): 97-116                                                 FFHD                                              Page 97 of 116 
 

 

Adulthood: A Prospective Study. Endocr Pract. 2019 

Apr;25(4):299-305. DOI: 

https://doi.org/10.4158/EP-2018-0419   

60. Christenson ES, Jiang X, Kagan R, Schnatz P: Osteoporosis 

management in post-menopausal women. Minerva Ginecol 

2012; 6:181-94.  

61. Bhatia V. Dietary calcium intake - a critical reappraisal. 

Indian Journal of Medical Research 2008;127.  

62. Tella, SH, Gallagher, JC: Prevention and treatment of 

postmenopausal osteoporosis. The Journal of Steroid 

Biochemistry and Molecular Biology 2014, 142: 155-170. 

DOI:https://doi.org/10.1016/j.jsbmb.2013.09.008 

63. Steinhauser ML, Olenchock BA, O’Keefe J, et al: The 

Circulating Metabolome of Human Starvation. JCI Insight 

2018, 3: e121434. DOI: 

 https://doi.org/10.1172/jci.insight.121434  

64. Consolazio C, Matoush L, Johnson H, Nelson R, Krzywicki H: 

Metabolic Aspects of Acute Starvation in Normal Humans 

(10 Days). The American Journal of Clinical Nutrition 1967, 

20: 672–683. DOI: https://doi.org/10.1093/ajcn/20.7.672  

65. Sartori R, Romanello V, Sandri M: Mechanisms of muscle 

atrophy and hypertrophy: implications in health and 

disease. Nature Communications 2021, 12: 330. DOI: 

https://doi.org/10.1038/s41467-020-20123-1  

66. Weissman, C, Hashem, R: Starvation. In: Surgical 

Metabolism. Edited by Davis KA and Rosenbaum SH. 

Switzerland: Springer Nature; 2020: 95-129. 

https://doi.org/10.1007/978-3-030-39781-4_5   

67. Britannica, T. Editors of Encyclopaedia (2022, December 12). 

lymphatic system. Encyclopedia Britannica. 

https://www.britannica.com/science/lymphatic-system  

68. Null M, Agarwal M. Anatomy, Lymphatic System. [Updated 

2022 Feb 10]. In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2022 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK513247/ 

69. Savino W, Dardenne M, Velloso L, Silva-Barbosa D: The 

thymus is a common target in malnutrition and infection. 

British Journal of Nutrition 2007, 98: S11-S16. DOI: 

https://doi.org/10.1017/S0007114507832880  

70. Madea, B., Ortmann, J. & Doberentz, E. Forensic aspects of 

starvation. Forensic Sci Med Pathol 12, 276–298 (2016). DOI: 

https://doi.org/10.1007/s12024-016-9777-x  

71. Soeters M, Soeters P, Schooneman M, Houten S, Romijn J: 

Adaptive reciprocity of lipid and glucose metabolism in 

human short-term starvation. The American Physiological 

Society 2012, 303: E1397-E1407. DOI: 

https://doi.org/10.1152/ajpendo.00397.2012  

72. Kim BH, et al.: Effects of Intermittent Fasting on the 

Circulating Levels and Circadian Rhythms of Hormones. 

Endocrinol Metab (Seoul) 2021, 36(4):745-756. doi: 

https://doi.org/10.3803%2FEnM.2021.405  

73. Steinhauser ML, Olenchock BA, O’Keefe J, et al: The 

Circulating Metabolome of Human Starvation. JCI Insight 

2018, 3: e121434. DOI: 

 https://doi.org/10.1172/jci.insight.121434  

74. Bongaarts, J: Malnutrition and Fecundity. Studies in Family 

Planning 1980, 11: 401–406. DOI: 

https://doi.org/10.2307/1965847  

75. Lanza N, Valeggia C, Peláez E: The Reproductive Transition in 

an Indigenous Population of Northern Argentina. 

Biodemography and Social Biology 2013, 59:212-230. DOI: 

https://doi.org/10.1080/0032472031000141336  

76. Kidane A: Demographic Consequences of the 1984-1985 

Ethiopian Famine. Demography 1 1989; 26: 515-522. DOI: 

https://doi.org/10.2307/2061610  

77. Shufelt CL, Torbati T, Dutra E: Hypothalamic amenorrhea 

and the long-term health consequences. Semin Reprod Med 

2017, 35: 256-262. DOI:  

https://doi.org/10.1055/s-0037-1603581  

78. Health.gov Nutrition during Pregnancy Supports Healthy 

Mom and Baby. 

[https://health.gov/news/202202/nutrition-during-

pregnancy-support-healthy-mom-and-baby], Retrieved  

February 10, 2023.  

79. Center for Disease Control and Prevention (CDC) Folic Acid. 

[https://www.cdc.gov/ncbddd/folicacid/about.html] 

Retrieved February 10, 2023. 

80. Wynn A, Wynn M: The Effects of Food Shortage on Human 

Reproduction. Nutrition and Health 1993, 9: 43-52. DOI: 

https://doi.org/10.1177/026010609300900106 

81. Consolazio C, Matoush L, Johnson H, Krzywicki H, Isaac G, 

Witt N: Metabolic Aspects of Calorie Restriction: 

Hypohydration Effects on Body Weight and Blood 

Parameters, The American Journal of Clinical Nutrition, 

1968, 21: 793–802. DOI: 

https://doi.org/10.1093/ajcn/21.8.793   

82. Wilhelmi de Toledo F, Grundler F, Goutzoulas N, Tekos F, 

Vassi E, Mesnage R, Kouretas D. Influence of Long-Term 

Fasting on Blood Redox Status in Humans. Antioxidants 

(Basel). 2020 Jun 6;9(6):496. DOI: 

https://www.ffhdj.com/index.php/ffhd
https://doi.org/10.4158/EP-2018-0419
https://doi.org/10.1016/j.jsbmb.2013.09.008
about:blank
about:blank
https://doi.org/10.1038/s41467-020-20123-1
https://doi.org/10.1038/s41467-020-20123-1
https://doi.org/10.1038/s41467-020-20123-1
https://doi.org/10.1007/978-3-030-39781-4_5
https://www.britannica.com/science/lymphatic-system
https://www.ncbi.nlm.nih.gov/books/NBK513247/
https://doi.org/10.1017/S0007114507832880
https://doi.org/10.1007/s12024-016-9777-x
about:blank
about:blank
about:blank
https://doi.org/10.1152/ajpendo.00397.2012
https://doi.org/10.3803%2FEnM.2021.405
about:blank
https://doi.org/10.2307/1965847
about:blank
about:blank
https://doi.org/10.1080/0032472031000141336
about:blank
about:blank
https://doi.org/10.2307/2061610
https://doi.org/10.1055/s-0037-1603581
about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.1177/026010609300900106
https://doi.org/10.1093/ajcn/21.8.793


Foods in Health and Disease 2023; 13(3): 97-116                                                 FFHD                                              Page 97 of 116 
 

 

https://doi.org/10.3390/antiox9060496   

83. M Hult, P Tornhammar, P Ueda, C Chima, Edstedt A -K 

Bonamy, B Ozumba and M Norman: Hypertension, Diabetes 

and Overweight: Looming Legacies of the Biafran Famine. 

Pediatric Research 2010, 68: 8–9. DOI: 

https://doi.org/10.1203/00006450-201011001-00012  

84. Koupil I, Shestov D, Sparén, Plavinskaja S, Parfenova N, 

Vagero D: Blood pressure, hypertension and mortality from 

circulatory disease in men and women who survived the 

siege of Leningrad. European Journal of Epidemiology 2007, 

22:223–234. DOI:  

https://doi.org/10.1007/s10654-007-9113-6   

85. Pär Sparén, Denny Vågerö, Dmitri B Shestov, Svetlana 

Plavinskaja, Nina Parfenova, Valeri Hoptiar, Dominique 

Paturot, Maria Rosaria Galanti: Long term mortality after 

severe starvation during the Siege of Leningrad. BMJ 2004, 

328:11 DOI: 

https://doi.org/10.1136/bmj.37942.603970.9a  

86. Woo J, Leung J, Wong S: Impact of childhood experience of 

famine on late life health. J Nutr Health Aging 2010, 14: 91–

95. DOI: https://doi.org/10.1007/s12603-009-0193-8  

87. Painter RC, de Rooij SR, Bossuyt PM, et al: Early onset of 

coronary artery disease after prenatal exposure to the Dutch 

famine. The American Journal of Clinical Nutrition 2006, 84: 

322–327. DOI:https://doi.org/10.1093/ajcn/84.2.322  

88. United States Department of Agriculture (USDA) Food and 

Nutrition Security. [https://www.usda.gov/nutrition-

security]Retrieved February 7, 2023. 

89. World Health Organization (WHO) Fact Sheets - 

Malnutrition. [https://www.who.int/news-room/fact-

sheets/detail/malnutrition] Retrieved February 17th, 2023.  

90. Bairagi R: Food Crisis, Nutrition, and Female Children in Rural 

Bangladesh. Population and Development Review 1986, 12: 

307–15. DOI: https://doi.org/10.2307/1973113  

91. Marel C E van R, Bos LD, Dickson RP, Dondorp AM, Schultsz 

C, Schultz MJ. Manipulation of the microbiome in critical 

illness—probiotics as a preventive measure against 

ventilator-associated pneumonia. Intensive Care Medicine 

Experimental, suppl.Supplement 2019, 7(1):1-12.DOI: 

https://doi.org/10.1186/s40635-019-0238-1  

92. Talbott   SM.,   Talbott   J.A.,   Stephens   B.J.,   Oddou   

M.P.Effect   of coordinated probiotic/prebiotic/phytobiotic 

supplementation on microbiome balance and psychological 

mood state in healthy stressed adults. Functional Foods in 

Health and Disease 2019; 9(4): 265-275. DOI: 

https://doi.org/10.31989/ffhd.v9i4.599   

93. Kalikyan Z, Avagyan V, Abrahamyan A, Vardanyan L, 

Selimyan A, Avagyan M: Armenian fermented milk product 

Choratan and its influence on gut microbiota in health and 

pathology. Bioactive Compounds in Health and Disease 

2018, 1: 60-70. DOI: 

https://doi.org/10.31989/bchd.v1i5.562   

94. Gooch K, Martirosyan D: Where Tradition Meets Science: 

Microbial Diversity and Bioactive Compounds in Armenian 

Fermented Milk Products. Bioactive Molecules and 

Pharmaceuticals 2022, 1:1-17. DOI: https:// 

www.doi.org/10.31989/bmp.v1i9.1006  

95. Avery JC, Hoffmann PR: Selenium, Selenoproteins, and 

Immunity. Nutrients 2018, 10:1203. DOI: 

https://doi.org/10.3390/nu10091203  

96. Mokyr J, Ó Gráda C: What do people die of during famines: 

the Great Irish Famine in comparative perspective. 

European Review of Economic History 2002, 6: 339–363. 

DOI: https://doi.org/10.1017/S1361491602000163  

97. Salama P, Assefa F, Talley L, Spiegel P, van der Veen A, 

Gotway CA: Malnutrition, Measles, Mortality, and the 

Humanitarian Response During a Famine in Ethiopia. JAMA 

2001; 286:563–571. DOI: 

https://doi.org/10.1001/jama.286.5.563  

98. Rodríguez L, Cervantes E, Ortiz R: Malnutrition and 

Gastrointestinal and Respiratory Infections in Children: A 

Public Health Problem. Int. J. Environ. Res. Public Health 

2011, 8: 1174-1205. DOI:  

https://doi.org/10.3390/ijerph8041174  

99. Martirosyan D: The Emerging Potential of Functional Foods 

in Viral Disease Prevention. Functional Foods in Health and 

Disease 2020; 6: 95-99. DOI: 

https://www.doi.org/10.31989/bchd.v3i6.726  

100. National Institutes of Health (NIH) Zinc. 

[https://ods.od.nih.gov/factsheets/zinc-

HealthProfessional/#:~:text=Oysters%20contain%20more%

20zinc%20per%20serving%20than%20any,grains%2C%20fo

rtified%20breakfast%20cereals%2C%20and%20dairy%20pr

oducts%20%5B2%2C11%5D] Retrieved February 10, 2023. 

101. Singh, P, Tripathi M, Yasir M. Khare R, Tripathi M, Shrivastava 

R: Potential Inhibitors for SARS-CoV-2 and Functional Food 

Components as Nutritional Supplement for COVID-19: A 

Review. Plant Foods Hum Nutr 2020, 75: 458–466. DOI: 

https://doi.org/10.1007/s11130-020-00861-9 

https://www.ffhdj.com/index.php/ffhd
https://doi.org/10.3390/antiox9060496
https://www.nature.com/articles/pr2010221#auth-M-Hult
https://www.nature.com/articles/pr2010221#auth-P-Tornhammar
https://www.nature.com/articles/pr2010221#auth-P-Ueda
https://www.nature.com/articles/pr2010221#auth-C-Chima
https://www.nature.com/articles/pr2010221#auth-Edstedt_A__K-Bonamy
https://www.nature.com/articles/pr2010221#auth-Edstedt_A__K-Bonamy
https://www.nature.com/articles/pr2010221#auth-B-Ozumba
https://www.nature.com/articles/pr2010221#auth-M-Norman
https://doi.org/10.1203/00006450-201011001-00012
https://doi.org/10.1007/s10654-007-9113-6
about:blank
about:blank
https://doi.org/10.1136/bmj.37942.603970.9a
about:blank
about:blank
https://www.usda.gov/nutrition-security
https://www.usda.gov/nutrition-security
about:blank
about:blank
about:blank
https://doi.org/10.1186/s40635-019-0238-1
https://doi.org/10.31989/ffhd.v9i4.599
https://doi.org/10.31989/bchd.v1i5.562
about:blank
about:blank
http://www.doi.org/10.31989/bmp.v1i9.1006
about:blank
about:blank
https://doi.org/10.1001/jama.286.5.563
https://doi.org/10.3390/ijerph8041174
https://www.doi.org/10.31989/bchd.v3i6.726
https://ods.od.nih.gov/factsheets/zinc-HealthProfessional/#:~:text=Oysters%20contain%20more%20zinc%20per%20serving%20than%20any,grains%2C%20fortified%20breakfast%20cereals%2C%20and%20dairy%20products%20%5B2%2C11%5D
https://ods.od.nih.gov/factsheets/zinc-HealthProfessional/#:~:text=Oysters%20contain%20more%20zinc%20per%20serving%20than%20any,grains%2C%20fortified%20breakfast%20cereals%2C%20and%20dairy%20products%20%5B2%2C11%5D
https://ods.od.nih.gov/factsheets/zinc-HealthProfessional/#:~:text=Oysters%20contain%20more%20zinc%20per%20serving%20than%20any,grains%2C%20fortified%20breakfast%20cereals%2C%20and%20dairy%20products%20%5B2%2C11%5D
https://ods.od.nih.gov/factsheets/zinc-HealthProfessional/#:~:text=Oysters%20contain%20more%20zinc%20per%20serving%20than%20any,grains%2C%20fortified%20breakfast%20cereals%2C%20and%20dairy%20products%20%5B2%2C11%5D
https://ods.od.nih.gov/factsheets/zinc-HealthProfessional/#:~:text=Oysters%20contain%20more%20zinc%20per%20serving%20than%20any,grains%2C%20fortified%20breakfast%20cereals%2C%20and%20dairy%20products%20%5B2%2C11%5D
about:blank


Foods in Health and Disease 2023; 13(3): 97-116                                                 FFHD                                              Page 97 of 116 
 

 

102. NIH. Selenium. 

[https://ods.od.nih.gov/factsheets/selenium-

healthprofessional/] Retrieved February 10, 2023.  

103. Sharma, L. Dietary management to build adaptive immunity 

against COVID-19, Journal of PeerScientist2(2).2020: 

e1000016. DOI:  https://doi.org/10.5281/zenodo.3774086  

104. Nairz M, Weiss G. Iron in infection and immunity. Mol 

Aspects Med. 2020 Oct; 75:100864. DOI: 

https://doi.org/10.1016/j.mam.2020.100864  

105. Xia Y, Li Y, Wu X, et al, Ironing Out the Details: How Iron 

Orchestrates Macrophage Polarization. Front Immunol. 

2021 May 12; 12:669566. DOI: 

https://doi.org/10.3389/fimmu.2021.669566  

106. DGA. Current dietary guidelines. Food Sources of Iron. 

[https://www.dietaryguidelines.gov/resources/2020-2025-

dietary-guidelines-online-materials/food-sources-select-

nutrients/food-1] Retrieved February 10, 2023. 

107. USDA. Iron. [https://data.nal.usda.gov/dataset/usda-

national-nutrient-database-standard-reference-legacy-

release] Retrieved February 10, 2023  

108. Kussmann M. CD. Nature has the answers: Discovering and 

validating natural bioactives for human health. Bioactive 

Compounds in Health and Disease 2022;5(10):222-234. Doi: 

https://www.doi.org/10.31989/bchd.v5i10.1000  

109. Gagliardi A, Totino V, Cacciotti F, Iebba V, Neroni B, Bonfiglio 

G, Trancassini M, Passariello C, Pantanella F, Schippa S. 

Rebuilding the Gut Microbiota Ecosystem. International 

Journal of Environmental Research and Public Health. 2018; 

15(8):1679. DOI:  

https://doi.org/10.3390/ijerph15081679   

110. Judiono J, Suharyo H, Indranila KS, Bambang C, Meiny S, 

Yuliati W, Asep I: Effects of ClearKefir on Biomolecular 

Aspects of Glycemic Status of Type 2 Diabetes Mellitus 

(T2DM) Patients in Bandung, West Java. Functional Foods in 

Health and Disease 2014, 4:340-348. DOI: 

https://doi.org/10.31989/ffhd.v4i8.145  

111. Guzel-Seydim Z B, Dibekci M, Cagdas E, Seydim AC: Effect of 

kefir on Fusobacterium nucleatumin potentially preventing 

intestinal cancer. Functional Foods in Health and Disease 

2016, 6: 469-477. DOI: 

https://doi.org/10.31989/ffhd.v6i7.272  

112. Slattery C, Cotter D, O’Toole P: Analysis of health benefits 

conferred by lactobacillus species from kefir. Nutrients 

2019, 11: 1252. DOI: https://doi.org/10.3390/nu11061252 

113. Thriene, Hansen, S. S., Binder, N., and Michels, K. B. Effects 

of Fermented Vegetable Consumption on Human Gut 

Microbiome Diversity-A Pilot Study. Fermentation (Basel), 

8(3), 118. DOI: 

https://doi.org/10.3390/fermentation8030118  

114. Oka, R.C. (2014), Coping with the Refugee Wait: The Role of 

Consumption, Normalcy, and Dignity in Refugee Lives at 

Kakuma Refugee Camp, Kenya. American Anthropologist, 

116: 23-37 DOI:  https://doi.org/10.1111/aman.12076  

115. Boeyink. (2022). On Broker Exploitation and Violence: From 

Madalali to Cartel Bosses in the Food Aid Resale Economy of 

Tanzanian Refugee Camps. Development and Change, 53(5), 

962–986. DOI: https://doi.org/10.1111/dech.12697  

116. Hamilakis. (2021). Food as affirmative biopolitics at the 

border: liminality, eating practices, and migration in the 

Mediterranean. World Archaeology, 53(3), 531–546. DOI: 

https://doi.org/10.1080/00438243.2021.2021980  

117. Pottier, Johan. “Why Aid Agencies Need Better 

Understanding of the Communities They Assist: The 

Experience of Food Aid in Rwandan Refugee Camps.” 

Disasters 20.4 (1996): 324–337. DOI: 

https://doi.org/10.1111/j.1467-7717.1996.tb01047.x 

118. Abdulrahman B, Bala M, Oluwasesan B: Evaluation of in vitro 

antioxidant and antidiabetic potential of extracts from 

Phaseolus vulgaris L. seeds (Black turtle beans). Functional 

Food Science 2021 1: 23-38. DOI: 

https://www.doi.org/10.31989/ffs.v1i9.821 

119. Soumya N, Mini S, Sivan S, Mondal S: Bioactive compounds 

in functional foods and their role as therapeutics. Bioactive 

Compounds in Health and Disease 2021 4: 24-39. DOI: 

https://www.doi.org/10.31989/bchd.v4i3.786  

120. Otunola G.A., Martirosyan D. Choosing suitable food 

vehicles for functional food products. Functional Foods in 

Health and Disease 2021. 11(2): 44-55. DOI: 

https://www.doi.org/10.31989/ffhd.v11i2.764  

121. Chen S., Martirosyan D. Marketing strategies for functional 

food products. Functional Foods in Health and Disease 2021. 

11(8): 345-356. DOI:  

https://www.doi.org/10.31989/ffhd.v11i8.817  

122. Srisukthaveerat V., Tokaew W., Sridee S., Chaiyasit K. 

Nutrition communication about low FODMAP diet in 

irritable bowel syndrome (IBS) and small intestinal bacterial 

overgrowth (SIBO) in Thai healthcare practitioners. Bioactive 

Compounds in Health and Disease 2021, 4(6): 93-99. DOI: 

https://www.doi.org/10.31989/bchd.v4i6.798  

https://www.ffhdj.com/index.php/ffhd
about:blank
about:blank
about:blank
https://doi.org/10.1016/j.mam.2020.100864
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
https://www.doi.org/10.31989/bchd.v5i10.1000
https://doi.org/10.3390/ijerph15081679
https://doi.org/10.31989/ffhd.v4i8.145
https://doi.org/10.31989/ffhd.v4i8.145
https://doi.org/10.31989/ffhd.v6i7.272
https://doi.org/10.3390/nu11061252
https://doi.org/10.3390/fermentation8030118
https://doi.org/10.1111/aman.12076
https://doi.org/10.1111/dech.12697
https://doi.org/10.1080/00438243.2021.2021980
https://doi.org/10.1080/00438243.2021.2021980
https://doi.org/10.1111/j.1467-7717.1996.tb01047.x
https://doi.org/10.1111/j.1467-7717.1996.tb01047.x
https://doi.org/10.1111/j.1467-7717.1996.tb01047.x
https://www.doi.org/10.31989/ffs.v1i9.821
https://www.doi.org/10.31989/ffs.v1i9.821
https://www.doi.org/10.31989/bchd.v4i3.786
https://www.doi.org/10.31989/ffhd.v11i2.764
https://www.doi.org/10.31989/ffhd.v11i8.817
https://www.doi.org/10.31989/bchd.v4i6.798


Foods in Health and Disease 2023; 13(3): 97-116                                                 FFHD                                              Page 97 of 116 
 

 

123. MirmiranpourH., Ashoori M., Mikaeili A.S., Pezeshki S., 

Serani A., BaezA., and Martirosyan D. The effect of squalene 

on proteinuria in patients with type 2 diabetes mellitus. 

Bioactive Compounds in Health and Disease. 2022; 5(6): 117-

135. DOI: https://www.doi.org/10.31989/bchd.v5i6.945 

124. Martirosyan D.M., Ashoori M. R., Mikaeili A. S., Serani A., 

Sussman I., Mirmiranpour H. The effect of Squalene on 

cellular energy and inflammation in type 2 diabetes patients. 

Dietary Supplements and Nutraceuticals 2022; 1(12): 16-29. 

DOI: https://www.doi.org/10.31989/dsn.v1i12.1025 

125. Mirmiranpour H., Ashoori M., Mikaeili A., Pezeshki S., Serani 

A., Vassar R., Martirosyan D. The effect of squalene on lipid 

profile and some oxidative biomarkers in patients with type 

2 diabetes mellitus. Functional Food Science 2022; 2(7): 144-

156. DOI: https://www.doi.org/10.31989/ffs.v%vi%i.949 

126. Martirosyan D., Ashoori M.R., Serani A., Zhang K., 

Mirmiranpour H. Assessment of squalene effect on 

antioxidant enzymes and free radicals in patients with type 

2 diabetes mellitus. Bioactive Compounds in Health and 

Disease 2022; 5(11):236-250. DOI: 

https://www.doi.org/10.31989/bchd.v5i11.1005 

127. Mirmiranpour H, Ashoori M.R., Mikaeili A.S., Chen B, 

Martirosyan D.M. Investigating the changes of the 

components of the Krebs cycle in patients with type 2 

diabetes treated with squalene. Bioactive Compounds in 

Health and Disease 2023; 6(2): 1-12. DOI: 

https://www.doi.org/10.31989/bchd.v6i2.1059  

128. Demytrie R. Nagorno-Karabakh: Empty shops and blockade 

pile pressure on Armenians. 

[https://www.bbc.com/news/world-europe-64174164] 

Retrieved February 11th, 2023.  

129. Gilbert K, Allen A, Pitts B, Martirosyan D: Coronavirus 

concerns related to the war between Azerbaijan and 

Artsakh: War as a separate and independent factor for rise 

in COVID-19 cases and death: how to use vitamins, and other 

bioactive compounds in the absence of vaccine. Bioactive 

Compounds in Health and Disease 2020. 3: 256-273. DOI: 

https://www.doi.org/10.31989/bchd.v3i12.765 

 

 

 
 
 

https://www.ffhdj.com/index.php/ffhd
https://www.doi.org/10.31989/bchd.v5i6.945
https://www.doi.org/10.31989/dsn.v1i12.1025
https://www.doi.org/10.31989/ffs.v%25vi%25i.949
https://www.doi.org/10.31989/bchd.v5i11.1005
https://www.doi.org/10.31989/bchd.v6i2.1059
https://www.bbc.com/news/world-europe-64174164
https://www.doi.org/10.31989/bchd.v3i12.765

