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Abstract 

The present research evaluated how consuming genetically modified organisms affects endocrine 

functioning that can potentially lead to mood changes or disorders. This is a systematic review paper 

that analysed 60 publications before selecting 30 which were obtained from Science Direct, Frontiers, 

Springer, Oxford Acadamic, CABI Digital Library, Wiley Online Library, Cambridge University Press, 

SCI Journals, MDPI, Metabolism Journal; while using Prisma Flow Diagram as the research tool; 

acknowledging that human hormonal health risks from consumption of genetically modified organism 

remain largely unknown due to evidence being primarily based on animal tests and brief trial periods 

with humans. Different reports issued by regulatory agencies combined with independent study findings 

increase the difficulty of properly identifying potential health risks. The present review properly 

analysed existing research to explain critical pathways between genetically modified organisms and 

hormonal functions and mood responses and established the necessity for extended human research 

methods. The development of safe regulatory measures and consumer protection requires thorough 

research at these identified knowledge gaps.  
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INTRODUCTION 

Genetically modified organism (GMO) has become a crucial component in contemporary agriculture 

because of their enhanced agricultural output and pest protection and strengthen food supply stability. 

Hence it is essential to discuss about GMO health implications especially their endocrine system 

alterations and changes in mood functions. Rising use of GMO in the food supply has prompted 

scientific investigations about its ability to disrupt 

hormonal functions that could cause anxiety and 

depression symptoms in those who consume 

GMOs. The body controls various essential 

physiological processes through the endocrine 

system including metabolic activities, which also 

control reproduction together with essential 

processes in which the nervous system contributes 

to emotional health. The present paper examined the 

links between ingestion of GMO and modifications 

in hormone levels and their impact on mood 

disorders by evaluating previous research and 

suggesting future investigation directions.  

 

The research examined consumption of GMO as 

its independent variable while studying direct food 

intake of genetically modified (GM) products 
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together with exposure to herbicides such as glyphosate-based herbicides (GBHs) that come with 

genetic modification. The research examined hormonal changes and investigated their influence on 

emotions that result after hormonal transformation. Science papers indicated that GMOs along with 

their production chemicals potentially obstruct endocrine system functioning. The most common 

herbicide in GMO agricultural operations called glyphosate functions as an endocrine disruptor that 

disrupts hormonal communications between cells. Scientific findings indicated that human contact with 

glyphosate and GBHs modifies hormones involved in reproductive functions thus impairing the 

hypothalamic–pituitary–gonadal axis responsible for regulating mood. 

 

Scientific studies establish connections between changes in gut microbiota, which provoke both 

hormonal misalignments and mood-related conditions. Glyphosate exposure modifies the composition 

of gut bacteria based on research that may influence both the gut–brain axis and neurotransmitter 

production. The research showed that mice offspring developed depression and anxiety symptoms 

following their mothers' glyphosate exposure through their mothers. This effect correlated with 

alterations in gut microbiota and changes in serotonin-related gene expression patterns. Because 

serotonin functions as a primary neurological molecule for mood control disturbances in its production 

by GMO-related elements would produce considerable psychological effects. The estrogen receptor 

modulating effects of glyphosate create concern about its impact on female reproductive hormones that 

increases the risk of developing premenstrual dysphoric disorder [1–5]. 

 
The U.S. Environmental Protection Agency (EPA) together with the European Food Safety Authority 

(EFSA) support glyphosate's safety at permissible levels yet independent research findings that 

contradict each other demonstrate the necessity of additional studies. Little research has investigated 

the direct GMO-associated hormonal effects that lead to mood disorders among human subjects, which 

leaves important questions unanswered. The people who eliminated GM foods in their diet reported 

better mental states as well as greater cognitive performances thus supporting a GMO–mental well-

being association. Better understanding of how GMOs influence humans require extensive further 

research because existing evidence gaps remain.  

 
The purpose of the present review paper was to evaluate critically published research about how 

GMO consumption affects hormone regulation, which subsequently impacts moods. The research 

gathered data from multiple investigations to establish if GMOs and their agrochemicals create 

endocrine disruption and mood disorders. Both scientific progress and public health require immediate 

attention to GMO-related hormonal regulation since long-term consumption effects need to guide 

medical authorities and policy makers in decision making about GMO standards and consumer freedom 

[6, 7]. 

 

PARADIGM 

Studying GM organisms and their possible hormonal and mood effects necessitates integrated 

investigation between endocrinology principles with those of neuroscience and toxicology and 

environment science. Genetic modification of food products impact endocrine function and mood 

regulation through multiple recognized concepts, principles, and theoretical perspectives. A Critical 

examination revealed which physiological pathways GMOs together with GBHs follow to interrupt 

hormonal equilibrium throughout the development of mood symptoms [7–13]. 

 

Endocrine Disruption Theory 

The endocrine disruption theory serves as a primary theoretical basis in the present research because 

it demonstrates how certain chemicals affect endocrine operations causing developmental, reproductive, 

neurological and immune damage [7]. When used in GMO crop cultivation, Glyphosate functions as an 

endocrine disruptor and the scientific literature showed that it disrupts hormone signalling primarily 

affecting estrogen and thyroid hormones [14]. Any disruptions in the hormonal pathways result in 

damage to neurotransmitter function that may cause conditions such as anxiety and depression [12–22]. 
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The Gut–Brain Axis and Microbiome Theory 

The Gut–Brain Axis Theory representing a fundamental concept, was considered during the present 
study. The present paper investigated how gut microbiota communicates with the central nervous 

system (CNS) through bidirectional pathways to control mood together with cognitive performance. 
Different studies revealed that glyphosate exposure causes changes in gut microbiota leading to 

dysbiosis, which interferes with the production of serotonin and dopamine [4]. The synthesis of 
serotonin as a mood-stabilizing neurotransmitter depends on gut microbiota health since their alterations 

could cause impairment in mood regulation.  
 

According to the Microbiome Theory of Disease, disruptions in microbial populations lead to 
different forms of chronic diseases including anxiety and depression. Pluebas from Glyphosate 

exposure decreased vital microorganisms including Akkermansia while allowing damaging Alistipes 

and Blautia bacteria to thrive and increase mental health abnormalities [15]. The study evinced that 
GMO consumption, which involved exposure to glyphosate, creates potential changes in mood because 

of microbiome-mediated systems [22–30]. 
 

Neuroendocrine Regulation of Mood 

According to the Neuroendocrine Theory of Mood Regulation, the emotional wellness depends 

heavily on hormonal agents including cortisol and thyroid hormones as well as estrogen. Studies showed 
that abnormal functioning of hormonal regulation pathways directly causes depression with 

accompanying anxiety symptoms. Multiple studies have presented evidence that disorders found in 
GBH damage the hypothalamic–pituitary–adrenal (HPA) axis which leads patients to develop modified 

stress reactions while becoming more vulnerable to mental health conditions [27]. Studies have shown 
that neuroprotective effects of estrogen are disrupted when estrogen signaling becomes altered from 

glyphosate exposure, which may cause depressive symptoms especially in females [13].  
 

Precautionary Principle in Public Health 

The Precautionary Principle operates as a regulatory and ethical decision-making tool for public health 

purposes. According to this principle, absence of scientific agreement about substance safety requires 
preventive action for damage prevention purposes. Public health protection demands the implementation 

of the Precautionary Principle due to inconsistent research about endocrine-disrupting effects in GMOs 

and glyphosate [15]. Safety measures to address potential GMO risks must use independent research 
findings and rigorous regulatory standards for reduction of consumer dangers [30, 31]. 

 
METHODOLOGY  

A literature review of 30 papers was done on the impact of GMO on hormones and their effect on 
mood. 

• Objective: The present systematic review paper aimed to examine the impact of GMOs on 

hormonal regulation and their potential effects on mood.  

• Research Question: How does the consumption of GM organisms influence hormonal balance 
and contribute to the development or exacerbation of mood disorders?  

 

DISCUSSION  

Impact of GMOs on Endocrine Disruption 

Scientific evidence showed that GMOs use biochemical mechanisms to affect endocrine function in 
humans and other living creatures. Researched findings showed that GMO industry herbicide 

glyphosate functions as an endocrine disrupting chemical (affecting hormones) with results indicating 
hormonal imbalance. Research using animal models demonstrated how GBHs interact with hormone 

pathways from the estrogenic as well as androgenic family and thyroid hormones to cause hormonal 
imbalances affecting mood functions.  

 

When an individual consumes food products from GMOs with modified genetic features it can lead 

to endocrine system changes in their body. Laboratory results suggested that intake of GM soy and corn 
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affect hormone production of estrogen and testosterone, which raises medical and psychological risks 

to reproductive function. Scientists have neither conducted nor published studies on GMO's long-term 

human impacts due to which the total scope of these effects remains unknown (Figure 1).  

 

GMOs and their Influence on Mood Disorders 

The endocrine system stands essential for mood control because hormones including cortisol and 

estrogen together with serotonin strongly affect emotional responses. Research indicated that GMO 

consumption leads to hormonal balance dysfunction, which produces anxiety and depression symptoms. 

The ingestion of glyphosate has shown evidence of disrupting gut microbial communities as well as 

altering the gut–brain communication pathways.  

 

Research indicated that GMO exposure damages thyroid function and produces depressive symptoms 

since thyroid hormones are essential for both neurological processes and brain performance. Medical 

records showed that endocrine disorder patients who consume GMOs develop more frequent mood 

swings. Research on connection between GMO consumption and mood disorders remains sparse even 

though several links have been observed. Scientists should conduct well-controlled human-based 

longitudinal research to establish causal relationships.  

 

Role of the Gut–Brain Axis in Hormonal and Mood Regulation 

The present study indicated that the gut–brain axis acts as the main connection point between GMOs, 

hormones, and mood disorders. The gut microbiota that receives dietary influence controls 

neurotransmitter synthesis for mood and emotional balance through serotonin and dopamine 

production. Research showed that GMO eating habits together with glyphosate byproducts impair 

stomach microbial structures while reducing useful bacteria such as Lactobacillus sp. and 

Bifidobacterium sp. that serve as the foundations for serotonin production.  

 

 
Figure 1. Prisma flow diagram. 
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Multiple research studies demonstrated that GM crops containing Bacillus thuringiensis (Bt) toxins 

create detrimental effects on gut health structure that induce systemic inflammation that causes 

depressive conditions. The evidence showed that dietary choices such as GMO consumption modify 

gut microbiota, which sustains the argument regarding dietary impact on psychological health.  

 

Regulatory Conflicts and Scientific Discrepancies 

Evaluating the effects of GMO on hormonal and mood-linked health presents additional difficulty 

because of opposing findings between regulatory organizations and independent scientific research. 

Independent research revealed the possibility of endocrine-endangering characteristics that need further 

scientific evaluation in GMO foods although regulatory authorities such as U.S. Food & Drug 

Administration (FDA) and European Food Safety Authority (EFSA) continue to state GMO foods are 

safe to consume. The analysis of contrast between studies funded by industry as compared to 

independent investigations conducted by various authors showed that industry funding tends to 

downplay adverse effects but independent investigations showed prominent concerns [28]. New clinical 

investigations that combine independence and extended follow-up times will shed light on the genuine 

hormonal and psychological effects of GMOs on human beings.  

 

Need for Rigorous Longitudinal Studies 

The current body of evidence showed that GMOs produce hormonal disruption and mood disorders 

yet problems in research methodology with insufficient number of participants and study times cannot 

definitively solve these effects. The outcomes from existing research depend heavily on short-term 

examinations of animal subjects since human exposure to GMOs extends beyond the timeframes 

examined by these studies.  

 

However, the effects of GMO should be investigated of extended-time cohort studies that monitor 

endocrine changes in parallel with the mental health outcomes. The study of potential health risks from 

GMOs would become more thorough through research that includes people from different backgrounds 

who consume GMOs to different extents.  

 

LIMITATIONS 

The present review contains specific constraints that researchers must recognize. Most animal-based 

research examples featured in these studies [27] present barriers towards the broad application of their 

results to people. Different research designs across studies introduced significant variability when it 

comes to GM organisms being tested as well as hormonal marker measurement and behavioral 

assessment approaches. Study of the prolonged exposure to GMOs among people for determining their 

impact on hormonal regulation and mood retention remains insufficient. Multiple research studies 

lacked proper control methods that could account for external psychosocial stressors and dietary habits 

because these variables appeared to impact endocrine and psychological results. 

 

RECOMMENDATIONS 

Scientists need to conduct thoroughly designed human experimental trials that follow up on animal 

study results to establish definite links between GMO exposure and hormone regulation and mood 

disorders. The standardization of experimental procedures that details tested GMO varieties together 

with measured hormonal factors would lead to better research comparison results. Researchers need to 

control environmental factors along with lifestyle factors as a means to establish distinct relationships 

between GMOs and hormonal health and mood stability. Studies should employ collective research 

methods involving experts from fields of nutrition and endocrinology together with psychology and 

toxicology. 

 

FUTURE IMPLICATIONS 

The review data brings significant consequences for public health management and clinical practices 

together with food policy decisions. Regulatory institutions should use recently discovered data points 
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to strengthen their GMO safety evaluation systems while medical staff can develop dietary screening 

practices for mood disorder treatment. Research conducted in the future will enable better guidelines 

for diet and improved consumer choices regarding GMOs thereby better understanding of GMO 

influence on human hormonal and mental health. 

 

CONCLUSION  

The present review demonstrated GMO consumption along with endocrine disruption as the cause of 

mood disorder while emphasizing the requirement for extended human research studies. Multiple lines of 
current evidence showed three key factors working together to produce psychological distress—

glyphosate exposure, changes in gut microbiota populations, and hormonal dysfunctions. The HPA axis 
and sex hormones within the endocrine system along with the gut microbiota suffer disruption, which 

creates potential mechanisms for these observed effects. Additional research is needed to prove these 
claims because current regulations and research limits require improvement. Future research needs 

standardized longitudinal research design to properly understand the connection between GMO 
consumption and hormone regulation on mood stability. However, understanding these mechanisms is 

crucial for formulating evidence-based policies that can prioritize consumer safety and overall well-being.  
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