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SIDE EFFECTS OF CONSUMING
STREET FOODS

By-Anindita Pal

Fig: A street vendor c. 1870, Fig: Satay street vendor
using pikulan or carrying in Java.Dutch East Indies.

baskets usina a rod

INTRODUCTION

Street food refers to meals and snacks sold by vendors or hawkers in public spaces such as
streets, markets, fairs, or parks. It is typically served from mobile setups like food booths, carts,
or trucks and is meant for immediate consumption. While many street foods originate from
specific regions, some have gained popularity beyond their local areas. Most street food falls
under the categories of finger food and fast food and is usually more affordable than restaurant

meals.

The variety of street food differs across cultures and regions. According to a 2007 study by the

Food and Agriculture Organization, approximately 2.5 billion people consume street food daily.
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Although some cultures view eating while walking as impolite, street food remains a convenient
option, especially for middle- and high-income individuals who rely on its accessibility and
affordability. Moreover, street food plays a crucial role in providing nutrition and employment,

particularly in developing nations.

HISTORY OF STREET FOOD

IN EUROPE:

In ancient Greece, people commonly ate small fried fish as street food. However, the Greek
philosopher Theophrastus viewed the practice negatively. In ancient Rome, street food was
popular among the urban poor, as their homes lacked ovens or hearths. Common meals included

chickpea soup served with bread and grain paste.

During the Renaissance in Turkey, street vendors sold "fragrant bites of hot meat," such as spit-
roasted chicken and lamb. In 1502, the Ottoman Empire became the first to regulate and
standardize street food sales. French fries, made from fried potato strips, likely emerged as a

street food in Paris in the 1840s.
IN AMERICA:

In Aztec marketplaces, vendors offered a variety of food and drinks, including atole, a maize-
based gruel. They also sold nearly 50 different types of tamales, made with diverse ingredients
such as turkey, rabbit, gopher, frog, fish, fruits, eggs, maize flour, insects, and stews. With
Spanish colonization, European food products like wheat, sugarcane, and livestock were

introduced to Peru. However, the general population mostly maintained their traditional eating

habits.

During the American Colonial period, street vendors provided affordable foods such as
oysters, roasted corn, fruit, and sweets to people of all social classes. Many African-descended
women earned a living by selling street food in the 18th and 19th centuries, offering items such
as fruit, cakes, and nuts in Savannah, as well as coffee, biscuits, pralines, and other sweets in

New Orleans.
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IN ASIA:

In Asia, street food plays a significant role in Chinese cuisine, with regional street food
attracting considerable interest from both local and international culinary tourists. Due to the
influence of the Chinesediaspora, Chinese street food has greatly impacted other Asian cuisines
and introduced the idea of street food culture to various countries. In many parts of Southeast
Asia, street food culture was largely shaped by Chinese laborers who migrated during the late

19th century.

CULTURAL AND ECONOMICAL ASPECTS

Cultural traditions, social structures, and historical backgrounds influence how family-run
street vendor businesses emerge and operate across different regions. Gender equality plays a
significant role in determining women's participation in the street food market. For instance, in
Bangladesh, female street vendors are rare, whereas in Nigeria and Thailand, women are more

actively involved in the trade.

According to Doreen Fernandez, Filipino cultural views on meals impact the street food
industry. In the Philippines, eating street food is widely accepted as it does not contradict the

practice of eating at home, where dedicated dining spaces are often absent.

Additionally, cultural factors such as the social norms associated with eating while walking

contribute to the dynamics of the street food market.

In some cultures, such as Japanese and Swahili, certain behaviors are considered impolite. In the
Dar es Salaam region of Tanzania, street food vendors provide economic benefits beyond their
households, as they help sustain local markets by purchasing fresh produce from urban gardens

and small-scale farms.

In the United States, street food vendors contribute to New York City's rapid development by
providing meals for workers and merchants. Many vendors in the U.S. aim to move from street

vending to owning their own businesses. However, in Mexico, an increase in street vendors is
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often viewed as a sign of economic decline, where food vending becomes the only available job

for unskilled laborers migrating from rural areas to cities.

In 2002, Coca-Cola identified China, India, and Nigeria as some of its fastest-growing
markets. The company expanded its reach by training and equipping mobile street vendors to sell

its products.

Since 1984, the Folsom Street Fair in San Francisco has been recognized as one of the most
diverse street food fairs. Alongside a wide array of leather and dress styles, the event features an
outdoor food court with a variety of street food options. Visitors who donate $10 or more receive

a $2 discount.

Netflix has showcased the world's street foods through its TV series Street Food. The first season

highlights Asian cuisine, while the second focuses on Latin American dishes.

VEGAN AND PLANT BASED STREET FOODS

With the growing popularity of plant-based diets and increasing concerns about food safety,
some cities have established specific rules for vegan street food vendors to ensure proper
handling of alternative ingredients. Research suggests that while plant-based street food lowers
the risk of contamination from raw meat, the improper storage of perishable ingredients like tofu,

plant-based dairy, and fresh vegetables can still pose health hazards.

Some governments have introduced training programs for street vendors to educate them on food

safety measures, refrigeration needs, and the risks of allergen cross-contamination.




DANGERS OF STREET FOOD

Street food poses health risks due to the presence of various microorganisms. Research indicates
that common street foods like samosas and jhalmuri often contain high levels of bacteria and
their toxins, which can lead to food poisoning. Similarly, cut fruits and salads sold on the street
are frequently contaminated with harmful bacteria such as E. coli and Salmonella. Salads may
also contain eggs of the tapeworm Taenia. Salmonella, in particular, can rapidly multiply on
watermelons stored at room temperature, and refrigeration doesn't eliminate the contamination
Further studies are being conducted to investigate the full extent of these risks. Study in
Hyderabad revealed the presence of Staphylococcus aureus in 74% of carrot samples and
56% of onion samples. Furthermore, Salmonella was found in 58% ofcarrots and45%of

onions, while Yersinia spp. was present in 68% of carrots and 24% of onions.

Food safety issues in street food are often linked to microorganisms like Bacillus spp.,
Staphylococcus spp., Clostridium spp., Vibrio spp., Campylobacter spp., Listeria spp., and
Salmonella spp... Street food preparation methods, including frying, baking, fermenting,
boiling, braising, roasting, or juicing, can introduce these microorganisms. The common practice

of serving food without reheating further increases the risk of contamination.

Eating street food can be appealing, but it carries several health risks if proper hygiene and food
safety guidelines are not observed. Below are some of the potential dangers associated with

consuming street food:

Biological hazards

Salmonelia spp.
B. cereus
L. monocytogenes
E. coli
S. aureus
Shigella spp.

Metals
Broken glass
Wood
Sticks

Street food Hair
Plastic
Nails

Heavy metals
PAHs

Physical hazards

Souroe: Dr. Gerald Botanaros. Geno ol and Gccupational Medicina
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1.

Foodborne Illnesses

Bacterial Infections:

Since street food is often prepared and served in less regulated settings, there is a higher
chance of bacterial contamination. Harmful bacteria like Salmonella, E. coli, and
Campylobacter can lead to severe food poisoning, causing symptoms such as diarrhea,

vomiting, stomach cramps, and fever.

Parasites: In some areas, street food may be contaminated with parasites like Giardia or

Toxoplasma, which can result in digestive issues, malnutrition, and other infections.

Poor Hygiene Practices

Contaminated Water:
Some street vendors might use untreated or impure water to clean food, utensils, or their

hands. This increases the risk of waterborne diseases such as Cholera and Hepatitis A.

Unwashed Hands: Vendors may not always wash their hands before handling or serving

food, which can lead to the spread of harmful bacteria and viruses.

Cross-Contamination

Cross-contamination between raw and cooked foods is common in street food
environments. This can lead to the transmission of harmful pathogens from raw meats,
vegetables, or seafood to ready-to-eat food, which increases the risk of foodborne

illnesses.
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4.

Use of Harmful Additives

Some street food vendors may use unsafe food additives or preservatives to enhance
the appearance or taste of food. For instance, some may use industrial dyes or other

chemicals that are not safe for consumption.

Excessive salt, sugar, or fat: Street food can be high in unhealthy ingredients like salt,
sugar, and transfats, leading to long-term health problems such as high blood pressure,

obesity, and heart disease.

Contaminated Cooking Oil

Street food vendors often reuse cooking oil multiple times, which can lead to the
formation of harmful compounds that increase the risk of cancer, heart disease, and
other health issues. Old oil may contain acrylamide, a potential carcinogen formed when

starchy foods are cooked at high temperatures.

Allergic Reactions

Street food often includes ingredients like nuts, seafood, or spices that can trigger allergic
reactions in sensitive individuals. These reactions can range from mild symptoms to

severe anaphylaxis, which requires immediate medical attention.

Inconsistent Food Storage

Improper storage of food can lead to bacterial growth. If perishable items like meat,
dairy, or seafood are not stored at the right temperatures, they can become breeding

grounds for harmful bacteria and cause food poisoning.
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8. Unregulated Meat and Seafood

® In some regions, street vendors may use meat or seafood that is not sourced from reliable
suppliers. This can lead to the consumption of contaminated or expired products,

which may carry diseases like foot-and-mouth disease or cholera.

9. Unsanitary Cooking Conditions

e Many street food vendors do not have access to proper cooking equipment, clean
surfaces, or ventilation. Cooking in these conditions increases the risk of food

contamination and exposure to harmful fumes or toxins.

10.Risk of Accidents

® Poor infrastructure or poorly maintained equipment in street food stalls can pose safety
risks. For example, vendors may use open flames or heavy cooking machinery, which

increases the risk of burns, cuts, or even fires.
Ways to Minimize the Risks:

e Look for vendors who maintain clean surroundings and handle food with gloves or
utensils.

e Avoid foods that are left out for extended periods, as bacteria can grow.

e Choose freshly prepared foods that are cooked at the right temperature.

¢ Opt for vendors that serve food in clean, covered containers.

While street food can be delicious and affordable, it's important to stay vigilant about the

potential health risks and take precautions to protect yourself.

FUTURE ASPECTS:

Recent research has explored various aspects of street food consumption, including cultural

influences, health effects, and environmental concerns.
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1. The Role of Social Media in India's Street Food Culture

A study titled "Impact of Social Media on Street Food Culture in India" examines how
digital platforms have changed the way people consume, perceive, and market street
food. The study highlights that social media plays a significant role in shaping consumer
behavior, vendor strategies, and cultural perceptions of street food. It suggests that digital
platforms influence the street food industry by guiding consumer preferences and vendor
decisions.

2. Street Food Nostalgia and COVID-19 Perceptions

Another study, "Street food nostalgia and COVID-19 perceptions on street food desire,"
explores factors affecting people’s craving for street food in India during the COVID-19
pandemic. The research identifies five key factors that influence consumers’ desire for
street food: authenticity, quality, service, ambiance, and affordability. It also investigates
how nostalgia for traditional street food and concerns about COVID-19 risks shape
consumer behavior, offering insights into how health crises affect food choices.

3. Environmental Sustainability of street food in Urbanizing Regions

The article titled "Street Food Environmental Sustainability in an Urbanizing Global
South: A Social Practice Perspective" explores the environmental effects of street food in
rapidly growing urban areas. It highlights that while street food is a crucial part of city
life, contributing to food security and cultural identity, it also presents environmental
concerns. Issues such as waste disposal, resource consumption, and unsustainable
sourcing are examined, emphasizing the need for a broader understanding of street food’s
role in urban sustainability.

These studies illustrate the complex nature of street food, emphasizing its cultural

importance, economic impact, health effects, and environmental footprint.
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CONCLUSION

Consuming street food frequently can have several negative effects on health. These include poor
hygiene and food safety : street food vendors may not always follow proper hygiene and food
safety standards, increasing the risk of foodborne illnesses such as food poisoning or infections
caused by bacteria, viruses, and parasites, high levels of unhealthy ingredients: many street foods
are deep-fried, loaded with unhealthy fats, salt, and sugar, which can contribute to obesity, high
blood pressure, heart disease, and diabetes when consumed in excess, contaminated water and
ingredients: inadequate sanitation and the use of contaminated water or poor-quality ingredients
can expose consumers to harmful substances, leading to gastrointestinal problems, infections,

and long-term health complications.

1. Lack of Nutritional Balance: Street foods often lack essential nutrients like
vitamins, minerals, and fiber, leading to poor nutritional intake, especially if they replace

healthier, balanced meals.

2. Addiction to Fast, Unhealthy Options: Regular consumption of street food can
promote unhealthy eating habits, contributing to addiction to fast food and discouraging

healthier eating patterns.

In conclusion, while street food can be convenient and delicious, excessive consumption without
consideration of hygiene and nutritional value can lead to various health risks. Moderation and

awareness of food safety are crucial for minimizing these negative effects.
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Biological hazards

Salmonella spp.
B. cereus
L. monocytogenes
E. coli
S. aureus
Shigella spp.

Metals
Broken glass
Wood
Sticks
Hair
Plastic
Nails

Street food

Physical hazards
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Psychogenic Pain- Real or Imaginary

By- Anwesa Saha
Introduction

Most often, when patients complain of chronic physical pain (such as digestive issues,
exhaustion, and sensory abnormalities) and doctor-prescribed detailed tests fail to pin-point at an
underlying cause, the physicians assign the causative agent to be psychogenic (Wilshire & Ward,
2016). The term ‘psychogenic’ means originating in the mind and thus, psychogenic pain refers
to a pain which is occurring not because of injuries or disorders, but rather because of
psychological well-being, past experiences, personal situations, pre-existing medical conditions,
and other relevant factors. In the past, trifling of mental health had led people to ridicule
psychogenic pain, labelling it as an attention-seeking act because of the ignorant assumption that
psychogenic reasons are but imaginary plays of the mind. The fostering of these attitudes by the
greater population led to the psychogenic patients getting dismissed, overlooked, belittled, or
even more negatively affected in terms of mental health and social life.

(https://my.clevelandclinic.org/health/symptoms/12056-pain-psychogenic-pain).

What is pain?

The definition of pain is "An unpleasant sensory and emotional experience associated with, or
resembling that associated with, actual or potential tissue damage," (Raja et al., 2020).Pain is a
complex sensory and emotional experience that varies from person to person, even in similar
circumstances. It can range from mild to severe and manifest as sensations like tingling, burning,
or aching. Pain serves as a crucial warning system, alerting us to potential harm or underlying
health issues. While some pain is protective, chronic pain—lasting over three months—can
persist without a clear cause. This long-term pain can impact mood, movement, relationships,
and daily activities, making it challenging to work or enjoy life. Pain can be categorized based on

its duration and frequency. Acute pain (short-term and linked to injury or surgery) arises
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suddenly and resolves once the cause, such as an injury or surgery, heals. Episodic pain
(recurring, as in migraines) occurs intermittently, often linked to conditions like migraines or
sickle cell disease. Chronic pain (long-lasting, sometimes without a clear cause) lasts beyond
three months and may persist even without a clear cause. It can also be categorized by source:
nociceptive pain (tissue damage or inflammation), neuropathic pain (nerve damage, causing
burning or electric shock sensations), and nociplastic pain (altered pain processing without clear

injury, seen in fibromyalgia) (https://www.ninds.nih.gov/health-

information/disorders/pain#:~:text=Pain%?20is%20among%20the%20most,0f%20pain%20keep
%20us%?20safe).

Mechanism of Psychogenic Pain

Pain is often understood as consisting of two components. The first is the sensory component, in
which an unpleasant stimulus—such as a bee sting or an impact against a hard surface—activates
nociceptors (receptors of nociceptive pain) in the skin. If the stimulus originates internally,
receptors within the affected organ or area are triggered, generating electrical impulses that are
transmitted first to the spinal cord and then to the brain. Extensive processing occurs within the
spinal cord before signals rich in information are sent to the brain. The second component of
pain is affective and cognitive, involving the brain’s perception of pain as an unpleasant or
distressing experience. Though the sensation is generated in the brain, it is influenced by the
nature of signals received from the spinal cord. Pain is a multidimensional experience. While the
emotional aspect depends on cortical processing, it is typically initiated by sensory input from

the  body's  periphery  (https://www.physiology.org/publications/news/the-physiologist-

magazine/2022/march/the-physiology-of-pain?SSO=Y).

Classic psychodynamic theories explain psychogenic pain conditions through the concepts of
dissociation and conversion. Dissociation is a defence mechanism where the mind unconsciously
suppresses distressing thoughts or memories to reduce emotional suffering. However, instead of
disappearing, these suppressed thoughts create psychological tension at an unconscious level.
This tension may then manifest as conversion symptoms, where emotional distress is
"converted" into physical symptoms, such as movement difficulties or even seizures. In some
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cases, the presence of secondary gain—where the individual receives benefits such as attention,
sympathy, or assistance—can reinforce illness behaviours. This means that, even if the
symptoms initially developed unconsciously, they may persist if they provide social or emotional

advantages.

More recent psychological theories focus less on past trauma and more on how individuals
perceive and interpret bodily sensations. According to this perspective, some people naturally
experience normal bodily sensations—such as fatigue, dizziness, or minor pain—as more intense
than they actually are. If a person has previously associated these sensations with an illness or

stressful event, they may be more likely to interpret them as signs of a serious condition.

However, these misinterpretations do not always lead to chronic symptoms. For this to happen,

the individual must also possess certain psychological traits. These include:

1. A tendency to focus excessively on internal bodily sensations (similar to somatization,

where minor symptoms are perceived as major health concerns).

2. A predisposition to anxiety or depression, which can intensify symptom awareness and

lead to persistent worry and rumination about health (Wilshire & Ward, 2016).

Also, the theories of Chhabria A., 2015 aim to explain how psychological factors contribute to

pain perception and chronic pain conditions.
1. First Theory (Direct Psychological Link to Pain):

o This theory suggests that specific mental health disorders (e.g., depression,

anxiety, bipolar disorder) are primary causes of psychogenic pain.

o Psychological distress can create or amplify pain sensations without any physical

injury.

o Example: A person with severe anxiety may experience chronic headaches or

muscle pain due to heightened nervous system activity.

2. Second Theory (Psychogenic Pain as a Secondary Factor):
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o Here, psychogenic factors do not directly cause pain but worsen an existing

physical pain condition.

o If a patient has untreated pain, stress, anxiety, and other psychological factors can

amplify the discomfort.

o Example: A person with chronic back pain might experience worsening

symptoms due to stress or depression, making it harder to cope with the pain.
3. Third Theory (Interplay of Neuropathic/Nociceptive and Psychogenic Pain):

o This theory states that both physical (neuropathic/nociceptive) and psychological

pain mechanisms are at play.

o However, psychological influences are dominant because they determine how

severe and long-lasting the pain becomes.

o Example: A patient with nerve damage may experience pain that persists beyond
the healing period due to psychological reinforcement (such as fear of movement

or pain expectation) (Chhabria, 2015).
Diagnosis of Psychogenic Pain

Pain is subjective, meaning only the individual experiencing it can describe its severity and
impact. Since no universal biological marker for pain exists, healthcare providers rely on medical
history, physical exams, and diagnostic tools to determine its cause. Various assessments aid in
pain evaluation: neurological exams test movement and reflexes, lab tests detect infections and
imbalances, imaging techniques like MRI and CT scans visualize internal structures, and electro
diagnostic tests assess nerve function. Psychological assessments identify emotional influences

on pain. Together, these methods enhance pain diagnosis and management.

A psychogenic explanation for illness attributes symptoms to psychological factors rather than
biological causes. However, for this explanation to be scientifically valid, it must meet the same

rigorous evidence standards as any medical diagnosis. Simply labelling an illness as
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psychological due to the absence of a known medical cause is inadequate, as medical science is
continually evolving. Additionally, psychogenic theories are complex, often linking symptoms to
psychological dysfunction, trauma, or learned behaviours. Given the intricate mind-body
interactions involved, substantial empirical evidence is required. Without such evidence,
assuming a psychological cause risks oversimplifying the condition and neglecting potential
undiagnosed medical issues (Wilshire & Ward, 2016).Psychogenic pain is a type of pain that
originates from psychological factors rather than physical causes. Unlike somatic pain, which is
directly linked to a bodily injury or disease and has clear localization, psychogenic pain is often
widespread, persistent, and influenced by emotional states like anxiety, depression, or past

trauma.
Since there is no clear medical cause, diagnosing psychogenic pain follows a structured process:
1. Detailed Medical History & Clinical Observation

o Doctors assess the patient's description of pain, its frequency, intensity, and

whether external factors (such as movement or medication) affect it.

o Somatic pain has specific triggers, while psychogenic pain remains constant and

may worsen with emotional distress.
2. Psychological & Behavioural Assessments

o Standardized questionnaires like the McGill Pain Questionnaire, Beck Depression
Inventory, and Hamilton Anxiety and Depression Scale help evaluate the patient’s

mental state.

o Psychogenic pain often correlates with mood disorders, passive coping

mechanisms, and exaggerated pain behaviours like groaning or grimacing.
3. Exclusion of Physical Causes

o Objective tests and medical imaging rule out somatic diseases or injuries that

could be causing the pain.
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o

If no physical pathology is found, psychological factors are considered as the

primary cause.

4. Psychiatric Consultation & Response to Treatment

o

Patients are evaluated for conditions like conversion disorder (where

psychological stress manifests as physical symptoms).

An important diagnostic clue is that psychogenic pain does not respond to
conventional painkillers but improves significantly with antidepressants like

amitriptyline or sedatives (Danilov et al., 2018).

Treatment Strategies

The treatment of psychogenic pain syndromes requires collaboration among various specialists,

including therapists, psychologists, and pain management experts. Given the complexity of pain

syndromes and the significant impact of psychological and social factors, treatment should be

personalized to suit each patient’s specific condition. Psychogenic pain is best managed through

a combination of medications and therapy.

1. How Medications Help:

e N-methyl-D-aspartate (NMDA) receptors, which regulate nerve activity and pain signals

in the brain, can become overactive, leading to long-lasting pain.

e Antiepileptic drugs like carbamazepine and phenytoin help by calming nerve activity,

stabilizing brain function, and reducing excessive pain signals. These drugs are also

useful for treating anxiety disorders that often accompany psychogenic pain.

e Tricyclic antidepressants (TCAs) such as amitriptyline and fluoxetine increase serotonin

and norepinephrine levels in the brain, which helps block pain signals at the spinal cord

level.
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e Fluoxetine (Prozac) is now replacing amitriptyline as the gold standard for pain treatment

due to its better tolerance and fewer side effects.

e Many patients benefit from combination therapy, including TCAs, gabapentin (a nerve

pain medication), and SSRIs (selective serotonin reuptake inhibitors).

e Benzodiazepines (like diazepam) are used when anxiety is a major factor, while
antipsychotics are prescribed for patients who experience health anxiety (hypochondria)

or other psychiatric symptoms.
2. Why Therapy is Important:

o Cognitive Behavioural Therapy (CBT) is a crucial part of treatment, helping patients

change negative thought patterns and develop better coping strategies.

o Studies show that CBT combined with medication is more effective than either treatment

alone, especially in patients with cancer pain or depression-related pain.

o Therapy also addresses psychological triggers such as stress, trauma, or negative

emotions that can amplify pain perception.
3. Pain Treatment in Older Adults:

o Many elderly patients, particularly those with dementia or discirculatory encephalopathy

(a condition that affects blood flow to the brain), suffer from psychogenic pain.

o Doctors and caregivers often hesitate to treat pain aggressively due to fears that

medications—especially opioids—could worsen confusion, hallucinations, or agitation.

o However, research shows that proper pain management actually improves well-being,

reducing delirium, restlessness, and aggressive behaviour in dementia patients.

o Even opioids, when used correctly, do not necessarily worsen psychiatric symptoms;

instead, they help by relieving underlying pain that contributes to emotional distress.
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Alternative Treatments for Psychogenic Pain

1. Biofeedback Therapy (BFB):

o

This non-drug therapy teaches people how to control body functions, like muscle

tension and heart rate, to reduce pain.
It is completely safe, even for children.

Studies show that daily 20-minute sessions can reduce pain in 35-93% of patients

and even improve quality of life.

It works best when combined with medications and physical therapy.

2. Psychotherapy Methods (CBT, Hypnosis, Interpersonal Therapy):

o

A large review of 400 studies confirmed that therapy helps reduce pain intensity

for many patients.

However, the effectiveness varies between individuals, meaning not all methods

work for everyone.

CBT can also alter brain activity, helping regulate emotions and pain perception.

3. Acceptance and Commitment Therapy (ACT):

This method teaches patients to accept pain rather than resist it, helping them cope

emotionally.

However, studies on its effectiveness are inconclusive, and more research is

needed (Danilov et al., 2018).
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Challenges in treating psychogenic pain

Many theories suggest that traumatic or stressful experiences may increase the likelihood of
developing psychogenic illness. However, proving this connection is challenging. A key issue is
that individuals with organic diseases also report more adverse life events than healthy
individuals, which may be due to reporting bias rather than a true causal link. Additionally,
factors such as gender, age, and socioeconomic status must be considered, as women generally
report higher rates of physical and sexual abuse, and life experiences vary based on economic

and social circumstances.

A major challenge in studying psychogenic illness is the reliance on retrospective self-reporting,
which is highly susceptible to recall bias—a phenomenon where memories are shaped by current
emotions and psychological states. Research suggests that individuals may unintentionally alter,
exaggerate, or reinterpret past experiences based on their present mindset. This is particularly
relevant in psychogenic illness, where patients are often encouraged to attribute their symptoms
to past trauma or psychological distress. Such external influences may lead them to reframe
memories in a way that aligns with these explanations, reinforcing their belief in a psychological
cause. Consequently, self-reported data can be inherently unreliable, making it difficult to draw
definitive connections between trauma and illness, further complicating research in this field

(Wilshire & Ward, 2016).
Conclusion

Psychogenic explanations—attributing illnesses to psychological causes—can be harmful.
Misdiagnosing an illness as psychogenic may divert research away from medical causes, limiting
future treatment options. Patients’ symptom reports may be dismissed, delaying proper
diagnosis. Once labelled psychogenic, their experiences are often seen as flawed, leading to
corrective treatments that may be inappropriate and damaging. This diagnosis can also affect
how patients see themselves, fostering self-doubt, frustration, and blame. Behavioural therapies
may reinforce this, suggesting their mindset is responsible for their illness. Many patients report

feeling unheard, stigmatized, or even accused of exaggerating symptoms. Dismissing
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psychogenic pain as imaginary or unimportant can have serious consequences for an individual’s
overall health and well-being. Mental health plays a crucial role in how we experience and
process pain. Conditions like anxiety, depression, post-traumatic stress disorder (PTSD), and
chronic stress can amplify pain perception by affecting the brain’s pain-processing pathways.
When the mind is distressed, the nervous system becomes hypersensitive, making even minor
discomfort feel intense and persistent. Additionally, untreated psychological distress can create a
vicious cycle—pain worsens mental health issues, which in turn heightens pain perception. This
cycle can lead to social withdrawal, reduced productivity, sleep disturbances, and emotional

exhaustion, significantly lowering a person’s quality of life.

Trivializing psychogenic pain can lead to misdiagnosis, delayed treatment, and feelings of
isolation for the patient. Many individuals suffering from such pain already battle self-doubt and
stigma, feeling as though they must justify their suffering. Without proper mental health care,
they may struggle with feelings of guilt, frustration, or hopelessness, believing their pain is
somehow their fault. A holistic approach—which integrates medical treatment with mental
health support, therapy, and lifestyle adjustments—can help individuals manage and reduce
psychogenic pain. Cognitive Behavioural Therapy (CBT), mindfulness techniques, medication
(when necessary), and stress management strategies can all play a role in improving both mental
and physical well-being. By recognizing the strong connection between mental health and pain,
healthcare providers and society can move toward compassionate, effective care that addresses

both the mind and body, rather than dismissing suffering as purely psychological.
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Sunita Williams: A Beacon of Excellence in

Space Exploration and Beyond

By — Avantika Ray

determination, and you will discover the
universe within yourself." — Sunita Williams .

1 Y

-—

"Reach for the stars with unwavering é

In the field of space exploration, Indian-American astronaut Sunita Williams has once again
brought her name into the annals of history by assuming command of the International Space
Station (ISS) for the second time. This achievement shows her exceptional leadership,

dedication.

“We really have the most beautiful planet in our solar system. None other can sustain life like we
know it. None other has blue water and white clouds covering colourful landmasses filled with

thriving, beautiful living things like human beings...” — Sunita Williams
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A SHORT INTRODUCTION TO HER EDUCATION AND
FAMILY BACKGROUND

Sunita Williams was born on September 19, 1965, in Euclid, Ohio, USA. Her father is Deepak
Pandya who is an Indian-American neuroanatomist. He is from Gujarat, India. Her mother’s
name is Bonnie Pandya, of Slovak descent. Family’s unending support, scientific mindsets have
helped Sunita go ahead regarding space exploration. She completed her schooling at Needham
High School, Massachusetts, USA.

Then she has done Bachelor’s Degree, B.S. in Physical Science from the U.S. Naval Academy
(1987) after that, she has done her Master’s Degree, M.S. in Engineering Management from the
Florida Institute of Technology (1995).

Breaking the barriers and setting Records:

Sunita’s career with NASA began in the year of 1998. Her inaugural spaceflight in December
2006 aboard the Space Shuttle Discovery set the stage for a series of pioneering feats. She
became the first person to run a marathon in space, completing the Boston Marathon on a
treadmill aboard the ISS. Williams set a record for the longest single spaceflight by a woman at
that time, with a mission lasting 195 days. Also, she has amassed over 322 days in space. It made

the history.
The Art of Spacewalks:

Williams is renowned for her expertise in extravehicular activities (EVAs) Spacewalks. She has
completed seven spacewalks, over 50 hours outside the spacecraft, a record for female
astronauts. Her proficiency in the aspect of space missions exhibits her exceptional skills and

unwavering commitment towards space exploration
Showing light for Future Exploration:

Williams is chosen to pilot Boeing’s Starliner spacecraft on its maiden crewed mission to the

ISS. This mission represents an important milestone in NASA’s Commercial Crew Program. It
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shows her adaptability to new spacecraft technologies but also her pivotal position in raising a

new era.
A model of Inspiration:

Sunita Williams is being observed as a role model for the aspiring scientists and engineers,
specially for young generation. From a naval test pilot to commanding the ISS she has come a
long way and she has set the height which can be reached with immense dedication, resilience,
and passion. Williams’ achievements inspired the next generation to pursue careers in STEM,

fostering diversity and innovation.

Sunita Williams’ ongoing contributions to space exploration not only advance our understanding
of the universe but also enlighten the path for future explorers. Her story is a testament to human
potential. It makes us learn that the sky is not the limit—it’s just the beginning of a new

unknown chapter.

In a remarkable demonstration of resilience and dedication, NASA astronaut Sunita Williams has
returned to Earth after a nine-month mission aboard the International Space Station (ISS).
Williams and her colleague, Barry “Butch” Wilmore, faced an extended tenure due to technical

challenges with their spacecratft.

The Second Indian Woman to Go into Space

Determination is the key to achieving success. She defined her first space expedition
as a ‘spectacular experience’ and ‘best space expedition.” During her first space
expedition that made her the second Indian woman to go into space, she was
accompanied by mission commander Mark Polansky, mission specialists Nicholas
Patrick and Joan Higginbotham, pilot Will Oefelein, lead spacewalker Bob Curbeam
and European Space Agency’s Christer Fuglesang. Their mission was to create a new
electricity system for the ISS. She took a spacewalk with her colleague Bob and
played a great role in rewiring the ISS space lab. She also brought the robotic arm of

the space station into operation.
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Contributions to ISS

Sunita Williams’ biography shows us how immensely she has contributed the International
Space Station during her vast career. After she received her education, she devoted her time and
energy into the space research and training. Her expeditions brought invaluable additions to the
ISS. For her selfless service to NASA, she gained recognition throughout the world and also has

been honoured in many places.
Some awards are here as follows —

Padma Bhushan, Government of India (2008)

Medal For Merit in Space Exploration, Government of Russia (2011)
Honourary Doctorate, Gujarat Technological University (2013)
Sardar Vallabhbhai Patel Vishwa Pratibha Award

Navy Commendation Medal

NASA Spaceflight Medal

Navy and Marine Corps Achievement Medal

Humanitarian Service Medal

Ll S S S S A

Golden Order for Merits, Government of Slovenia (2013)

An Unplanned Prolongation: Navigating TechnicalSetbacks

Williams and Wilmore undertook their mission on June 5, 2024, aboard Boeing’s Starliner
capsule. The intention was to evaluate its performance for future missions. Propulsion issues
with the Boeing Starliner Saga demanded an extension of their stay on the ISS. It was unplanned.
This development emphasized the inherent complexities and unpredictabile sides of space
exploration. This thing made the astronauts think that they would need an extended mission

duration.
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Sunita Williams flew to the orbital lab in June last year

Scientific Endeavors Amidst Extended Stay:

During their prolonged mission, Williams and her crew continued to conduct vital scientific
research and technology demonstrations. Their efforts led to a deeper understanding of long-
duration spaceflight’s effects on the human body.
Further it represents invaluable data for future
missions to Mars and beyond. The crew’s
adaptability and commitment ensured the
continuity of the ISS’s scientific objectives inspite

of the obstacles of that particular field.

Challenging Return and Rehabilitation:

The astronauts’ return to Earth on March 18, 2025, aboard SpaceX’s Dragon Freedom
spacecraft, marked the conclusion of a mission spanning 286 days and over 4,500 Earth orbits. It
presented significant physical challenges, including exposure to intense gravitational forces and
readaptation to Earth’s environment. Post-mission, Williams and Wilmore are going through a

rigorous 45-day rehabilitation program to combat the effects of microgravity.
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Personal Sacrifices and Family Support:

The extended mission also had profound personal implications. Family members, like Wilmore’s
daughter, Daryn, showed concern and pride, highlighting the emotional complexities. Their

experiences shed light on the human aspect of space exploration.

A Testament to Human Endurance:

Sunita Williams’ recent mission exemplifies the resilience and adaptability required in the realm
of space exploration. Her ability to navigate unforeseen challenges and maintain scientific
productivity underlines the fortitude of astronauts. It reinforces the importance of preparedness

and the humans’ capacity to endure and overcome the unknowns of the space world.
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Key Research For Future Missions

Williams contributed to impactful research projects. Many studies depict on how microgravity
influences fluid systems in space. She also worked on developing new reactors for water
recovery and fuel cells. One of the most promising initiatives she participated in was the
BioNutrients project. This research reveals how beneficial bacteria can be used to produce fresh
nutrients for astronauts.

NASA confirmed that both astronauts are completely safe following their return to Earth.
Medical check-ups have already been conducted, and while the team is in good health. They take
some time to fully readjust to normal life on Earth. As a precaution, they will remain under the

observation of the NASA's medical team as of now

Conclusion

Sunita Williams’ journey shows us about her ambitious mindset and the boundless potential of
human exploration. Let us focus on the achievements of Sunita Williams and her remarkable
contributions. From a naval officer to becoming a pioneering astronaut, she has come a long
way. Each step inspires us, strengthens our minds, makes us think. The name, ‘Sunita Williams’

is undoubtedly indicating that impossible can become the reality.
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"Reach for the stars with unwavering
determination, and you will discover the
universe within yourself."” — Sunita Williams
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Sleep: The Unsung Hero of Mental
Wellness

By- Chandrika Paul

Sleep is often underestimated, yet it is one of the most powerful and essential factors for
maintaining strong mental health and emotional well-being. Far beyond simply resting the body,
sleep is an active and dynamic process during which the brain performs vital maintenance tasks.
In the deep stages of sleep and during REM (Rapid Eye Movement) sleep, the brain processes
and organizes the day’s experiences, consolidates
memories, and regulates the complex chemistry
that governs mood and emotional responses. It also
clears away harmful waste products that build up
during waking hours, effectively “cleaning” the
brain and preparing it to function optimally the

next day. When we enjoy sufficient, high-quality

sleep, we feel more emotionally balanced, mentally
sharp, and better equipped to handle stress and adversity. On the other hand, poor or fragmented
sleep disrupts these critical restorative functions, making it harder to manage emotions,
concentrate, and cope with everyday pressures. Scientific studies consistently link inadequate
sleep to an increased risk of developing mental health issues such as anxiety, depression,
irritability, and mood disorders. This connection often creates a vicious cycle: mental health
challenges interfere with sleep quality, and lack of sleep worsens mental health symptoms.
Recognizing sleep as a cornerstone of mental wellness encourages us to prioritize healthy sleep
habits—Ilike keeping a regular sleep schedule, reducing exposure to screens before bedtime, and
cultivating relaxing pre-sleep routines—which can dramatically improve emotional resilience
and overall quality of life. Ultimately, sleep is not just a biological necessity; it is a powerful,

unsung hero in supporting a healthy, balanced mind.
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Depression: When Sleep Becomes a Struggle

Depression and sleep disturbances often go hand in hand, creating a complex and challenging
cycle that can be difficult to break. For many individuals living with depression, sleep problems
are a core symptom—ranging from difficulty falling asleep (insomnia), frequent awakenings
during the night, early morning waking, or even oversleeping. These disruptions prevent the
brain from cycling through the crucial restorative stages of sleep needed to regulate mood and
cognitive functions. When sleep quality declines, the symptoms of depression tend to worsen:
feelings of sadness deepen, energy levels drop, concentration becomes impaired, and motivation
fades. This creates a feedback loop where poor sleep
intensifies depressive feelings, and depression, in turn,
further disrupts sleep patterns. The brain’s ability to
manage stress hormones and neurotransmitters like
serotonin and dopamine, which play key roles in mood

regulation, is impaired by chronic sleep loss. Research

has shown that improving sleep quality—through
therapies such as cognitive-behavioral therapy for insomnia (CBT-I), medication, or lifestyle
changes—can significantly alleviate depressive symptoms and improve overall quality of life.
Recognizing the critical role sleep plays in depression highlights why addressing sleep
disturbances should be an essential part of treatment plans, offering hope for recovery and a

better emotional balance.

Anxiety: The Vicious Cycle of Sleeplessness

Anxiety and sleep disturbances are closely intertwined, often trapping individuals in a frustrating
and exhausting cycle. When anxiety takes hold, it triggers the body’s “fight or flight” response,
flooding the brain and body with stress hormones like cortisol and adrenaline. This heightened
state of alertness makes it incredibly difficult to relax and fall asleep. Racing thoughts, worry
about the future, and physical symptoms such as a pounding heart or muscle tension keep the

mind from settling into the calm needed for restful sleep. Once asleep, anxiety can also cause
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frequent awakenings and lighter sleep, preventing the deep restorative stages that are essential
for emotional regulation and cognitive function. The lack of quality sleep then intensifies anxiety

symptoms the following  day—making
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deep breathing or progressive muscle relaxation, and consistent sleep hygiene practices that
reduce stimulating activities before bed. By addressing both anxiety and sleep together,
individuals can reclaim restful nights and experience significant improvements in their overall

mental health and daily functioning.

ADHD: Restless Minds, Restless Nights

Attention Deficit Hyperactivity Disorder (ADHD) is often associated with challenges in focus
and impulsivity during the day, but it also deeply affects sleep patterns at night. Many
individuals with ADHD struggle with difficulty falling asleep, restless and fragmented sleep, and

often experience daytime fatigue as a result. The ADHDan d Sleep Dlsor ders

LI ith ADHD have hi

constant mental hyperactivity and difficulty “shutting PRl —
off” the mind can make it hard to relax and transition
into sleep, while some may experience restless leg

syndrome or other sensory issues that interrupt rest.

Poor sleep further exacerbates ADHD symptoms like

nuun:upay narame
ther ement

inattention, irritability, and impulsivity, creating a

challenging cycle where sleep problems and ADHD

symptoms feed into each other. Additionally, some medications used to manage ADHD can also
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impact sleep quality, making it essential to balance treatment plans carefully. Understanding and
addressing sleep difficulties is crucial for improving overall functioning in those with ADHD.
Techniques such as establishing calming bedtime routines, minimizing screen time before bed,
and creating a consistent sleep schedule can help improve sleep quality. In some cases,
behavioral therapy or medical evaluation may be necessary to address underlying sleep disorders

and support better mental and physical health.
Bipolar Disorder: Sleep’s Role in Mood Swings

Sleep plays a crucial role in managing bipolar disorder, a condition marked by extreme mood
swings ranging from manic highs to depressive lows. Disruptions in sleep patterns are often one
of the earliest signs of an impending mood episode. During manic phases, individuals may
experience a reduced need for sleep, feeling energized and restless despite very little rest. This
lack of sleep can intensify manic symptoms, leading to impulsive behavior, racing thoughts, and
heightened irritability. Conversely, during depressive episodes, excessive sleep or difficulty
staying asleep can worsen feelings of sadness and fatigue. These sleep irregularities disrupt the
brain’s ability to regulate mood effectively, contributing to the instability characteristic of
bipolar disorder. Maintaining a regular and stable sleep schedule is considered a cornerstone of
managing bipolar disorder because consistent sleep helps stabilize mood and reduce the
frequency and severity of episodes. Treatments often emphasize the importance of sleep hygiene
alongside medication and therapy. By recognizing and prioritizing healthy sleep, individuals
with bipolar disorder can better navigate their mood swings and improve their overall quality of

life.
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Sleep Disorders: When Sleep Itself Becomes a Problem

For some, sleep difficulties go beyond occasional restless nights and evolve into chronic sleep
disorders that profoundly impact mental health. Conditions such as insomnia, sleep apnea,
restless leg syndrome, and narcolepsy disrupt normal sleep architecture, preventing the brain
from cycling through the restorative stages it needs to function properly. Insomnia, characterized
by trouble falling or staying asleep, is especially common and often coexists with anxiety and
depression, making symptoms worse. Sleep apnea causes repeated breathing interruptions,
leading to fragmented sleep and daytime fatigue, which can exacerbate mood disorders and
cognitive impairment. Restless leg syndrome and narcolepsy also interfere with restful sleep,
leaving sufferers exhausted and vulnerable to emotional instability. These disorders not only
degrade quality of life but also increase the risk of developing or worsening mental health
conditions. Effective diagnosis and treatment—ranging from lifestyle changes and behavioral
therapies to medical interventions—are essential for breaking this cycle. By addressing
underlying sleep disorders, individuals can restore healthier sleep patterns and significantly

improve their mental and emotional well-being.
Improving Sleep to Support Mental Health

Improving sleep is one of the most effective ways to boost mental health and emotional well-
being. Small changes to daily routines can have a big impact on sleep quality. Establishing a
consistent sleep schedule—going to bed and waking
up at the same time every day—helps regulate the

body’s internal clock and promotes deeper, more g

restorative sleep. Creating a calming bedtime routine, [5=

such as reading a book, practicing gentle stretches, or 1/

meditating, signals the brain to wind down and

prepares the body for rest. Limiting exposure to
screens and bright lights in the hour before bed is crucial, as blue light can interfere with the

production of melatonin, the hormone that regulates sleep. It’s also important to create a sleep-
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friendly environment: a cool, dark, and quiet bedroom free of distractions can dramatically
improve sleep quality. For some, mindfulness techniques, cognitive-behavioral therapy, or
consulting a healthcare professional may be necessary to address underlying issues. Prioritizing
sleep is a powerful tool that strengthens emotional resilience, reduces symptoms of anxiety and

depression, and improves overall mental clarity and mood.
When to Seek Help

While improving sleep habits can benefit most people, sometimes professional help is needed to
tackle persistent sleep or mental health issues. If sleep problems last for weeks or months,
interfere with daily functioning, or are accompanied by symptoms like intense anxiety,
depression, or mood swings, it’s important to consult a healthcare provider. Sleep specialists can
conduct assessments to diagnose sleep disorders such as insomnia, sleep apnea, or restless leg
syndrome. Mental health professionals can provide therapies like cognitive-behavioral therapy,
medication, or a combination of treatments tailored to individual needs. Early intervention can
prevent sleep difficulties from worsening mental health conditions and vice versa. Remember,
seeking help is a sign of strength—not weakness—and with the right support, it’s possible to
restore healthy sleep patterns and improve emotional well-being. Taking care of your sleep is an

essential step toward living a happier, healthier life.
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Breakthrough in Medical Science:

Discovery of New Human Organs

By- Debapriya Roy

Introduction

The human body always continues to surprise scientists with new discoveries. In recent years,
medical researchers have identified some unknown organs and structures, challenging long-held
beliefs about human anatomy. These ground-breaking findings are transforming our
understanding of the body’s function and opening new possibilities for diagnosing and treating

diseases.

Recent Organ Discoveries

1. Interstitium — The Body's Shock Absorber A7 R R T B 9 R P P

_i::___f_\ €l R
In 2018, scientists discovered the ‘interstitium’, a previously )_/ m
unidentified network of fluid-filled spaces. In basic terms, = @

the interstitium is a contiguous, fluid-filled space found

between structural barriers like cell membranes and internal

organs and within the connective tissue. Figure: Structure of Interstitium
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Components:

It's not just fluid; it also includes a complex network of proteins, like collagen and elastin and
glycosaminoglycans that form a flexible, interconnected matrix. This matrix, along with the
fluid, plays a vital role in supporting and cushioning organs.

Location:

It lies just beneath the skin and is also found lining the digestive tract, lungs, blood vessels, and
muscles.

Functions:

eTransport System:

It plays a role in distributing fluids, nutrients, and signaling molecules between cells and
tissues.

Urinary
bladder

Figure: All the places the interstitium nestles into inside the human

e Immune Defence:

Interstitial fluid flows into the lymphatic system, which helps remove toxins and supports

immune responses.

e Possible Role in Disease:

Researchers are exploring its role in conditions like inflammation, cancer metastasis, and

other diseases, as it may serve as a pathway for the spread of certain illnesses.
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Significance:

The recognition of the interstitium as a distinct organ has changed our understanding of how the
body's tissues and organs interact.It has implications for understanding the spread of diseases,

including cancer, and the mechanisms of edema (swelling).

In essence, the interstitium is a dynamic and essential part of the human body, contributing to

various physiological processes.
2. Mesentery — An Independent Organ

In 2017, researchers (notably Dr. J. Calvin Coffey) identified the mesentery as a single,
independent, continuous structure. It was traditionally considered just a supportive structure, but

in recent years, it has been classified as an organ due to its unique structure and functions.

Structure:

The mesentery is formed by double folding of peritoneum, a membrane in the abdominal cavity
that attaches the intestines to the posterior abdominal wall and provides structural
support.Subsections of the mesentery can be named according to the viscera it is associated with.

Thus, names such as mesocolon, mesorectum, mesosigmoid.

Mesentery
Transverse
colon - Transverse
In the gastrointestinal tract, there are six flexures of note:  Suweror ' mesocolon
.. . . . artery —_% /% N
duodenojejunal, ileocaecal, hepatic, splenic, and those between N e A Leit
Ascending [} { 1|4 mesocolon
. . . . . lon —L i1 ¥
the descending andsigmoid colon and the sigmoid and rectum, R U1 Descencing
Right — AR SGry 17 n
these flexures are often used to mark the distinction between ™" R sigmaia
Mesorectum — (Wgll <= colon
. . o \df \
different portions of the mesentery: Rectum -~ %% Mesosigmoid

Figure - Mesentary
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e Mesentery of the small intestine — a mobile

structure connects the loops of jejunum and ileum to
the posterior abdominal wall. (1)

e Right mesocolon — flattened against the posterior

abdominal wall.(2)

e Transverse mesocolon — a mobile structure, lies

between the colic flexures.(3)

e Left mesocolon — flattened against the posterior

Figure — Small intestine and large

3 intestine highlighted to show associated
abdominal wall.(4) ghlig W

e Mesosigmoid — has a medial portion which is flattened against the posterior abdominal
wall, whereas the region of mesentery associated with the sigmoid colon itself is mobile.
(5)

e Mesorectum — assists in anchoring the rectum through the pelvis.(6)
Function:

e [t primarily functions to hold the intestines in place, preventing them from tangling or
collapsing within the abdomen.

e It also provides a pathway for blood vessels, nerves, and lymphatic vessels to supply
the intestines.

e It plays arole in the immune system, and in other bodily functions.
Significance:

The recognition of the mesentery as a distinct organ has led to increased research into its role
in various abdominal diseases. Understanding the mesentery is very important in surgical

procedures involving the abdomen.

In essence, the mesentery is crucial for the proper functioning and support of the digestive

system.
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3. Tubarial Salivary Glands — Hidden in the Head

In 2020, Dutch researchers discovered the ‘tubarial glands’, using advanced imaging
techniques like PET-CT scan. These glands are considered part of the salivary gland system

and are located in an area that was previously overlooked.
Structure:

A pair of salivary glands on the lateral wall of
nasopharynx, overlaying the mucous membrane of the
nasal part of the pharynx and characterized by

predominantly mucous acini and a high uptake of pro-state-

specific- membrane antigen (PSMA).

Fig: Tubarial salivary gland

Location:

The tubarial salivary glands are located within the nasopharynx, proximal to the eustachian
tube, superior to the soft palate and posterior to the inferior nasal conchae. In simple words

this gland is situated between nasal cavity and throat.

Function:

They are salivary glands, so their main function is to produce saliva, which helps to moisten

and lubricate the nasopharynx and oropharynx.

In essence, the tubarial salivary glands represent a newly recognized component of human

anatomy, with potential clinical significance in radiation oncology.
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Significance:

e Their discovery has implications for radiation therapy, particularly in cancer
treatment. Avoiding irradiation of these glands may help reduce side effects such as
dry mouth (xerostomia).

e They contribute to the moistening and lubrication of the upper throat.

Impact on Medicine and Healthcare

These discoveries are not just academic milestones—they hold practical significance in

medical science:

= Cancer Treatment — Understanding the interstitium's role in cancer metastasis could
improve strategies for preventing and treating cancer spread.

= Digestive Health — Research on the mesentery could lead to better treatments for
gastrointestinal diseases like Crohn's disease and irritable bowel syndrome (IBS).

= Radiation Therapy — Awareness of the tubarial glands' existence can help reduce side

effects in cancer patients receiving head and neck radiation.
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Conclusion

The discovery of previously unidentified organs—the interstitium, mesentery, and tubarial
salivary glands—marks a significant advancement in human anatomy and medical science.
These findings not only enhance our understanding of the human body but also have

profound implications for medicine and healthcare.

The interstitium has reshaped our knowledge of how fluids move through the body and may
play a key role in disease progression, including cancer metastasis and inflammation. The
recognition of the mesentery as an independent organ has provided new insights into
digestive health, abdominal surgery, and diseases like Crohn’s disease and irritable bowel
syndrome (IBS). Meanwhile, the tubarial salivary glands have critical implications in
radiation oncology, as their identification could help reduce side effects like xerostomia (dry

mouth) in cancer patients receiving radiation therapy.

These discoveries highlight the dynamic nature of medical science, demonstrating that even
in the 21st century, fundamental aspects of human anatomy are still being uncovered. Future
research on these organs will likely lead to improved disease diagnosis, targeted therapies,

and refined surgical techniques, ultimately enhancing patient care and treatment outcomes.
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The Invisible Threat: Microplastics and
Their Impact

By — Manjeema Roy

One of the most pernicious contaminants that silently permeate our life is microplastics, which
may be found in the great oceans, isolated mountain ranges, and even the air we breathe. These
microscopic plastic particles, less than five millimeters, have proliferated throughout our
surroundings. Even while we might not be able to see them, they are incredibly common and are
becoming more and more visible in the most unlikely areas, such as our food and drinking water.
Scientists are increasingly raising concerns about the possible hazards microplastics pose to

human health as their effects on ecosystems have come to light.
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What Are Microplastics?

Microplastics are either purposefully made as tiny particles for use in synthetic textiles, cleaning
goods, and cosmetics, or they are the result of the breakdown of bigger plastic waste. Tire wear
and tear, washing synthetic clothing, and even personal care items are some of the ways that
these particles can get into the environment. Because of their durability, microplastics can
remain in the environment for hundreds of years after they are discharged. Microplastics may be
released into food through plastic packaging when it is being prepared, cooked, and stored.
Additionally, the usage of plastic cookware, processing equipment, and utensils can introduce

microplastics into the food chain.

Though they’re invisible to the naked eye, microplastics are far from harmless. They have been
found in nearly every corner of the world, including drinking water, seafood, table salt, and even
the air we breathe. The alarming reality is that
humans are continuously exposed to these
minuscule particles, with some studies
suggesting that the average person consumes
thousands of microplastic particles annually.

But how do they enter the human body?

While inhaled particles may become lodged in

the lungs, ingested microplastics usually end
up in the digestive tract. Because they are so tiny, these particles might evade the body's
defences and possibly enter the circulation, where they may eventually make their way to crucial
organs like the kidneys and liver. Microplastics are present in everything we come into contact
with, including waste, dust, clothes, cosmetics, cleaning supplies, rain, and seafood. It is not
surprising that microplastics have been found in the liver, kidneys, placenta, blood, and saliva,
among other parts of the human body. Researchers are looking into how they enter other tissues
and organs from the gastrointestinal system and lungs. Because they can enter cells,
nanoplastics—microplastics smaller than one micrometer—are of greatest concern to
researchers.
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Environmental toxicology lessons generate concerns about reproductive and cancer problems.
Microplastics have been shown to induce oxidative damage, DNA damage, and alterations in
gene activity—all of which are known to increase the chance of developing cancer—in cell
cultures, marine fauna, and animal models. Microplastics have been discovered in meconium, an
infant's first stool, and human breast milk. Reproductive effects, including decreased sperm
count and quality, ovarian scarring, and metabolic abnormalities in offspring, have been

observed in a few mouse investigations.

One source of possible risks is the physical characteristics of microplastics. There may be a
ripple effect up the food chain as certain marine organisms appear to be consuming more
microplastics and fewer nutrients. Researchers have identified diseases in people brought on by
exposure to plastic dust at work and particle air pollution, which contains microplastics.
Moreover, microplastics act as a substrate for bacterial colonization, forming biofilms that can
enhance bacterial survival and potentially facilitate the spread of antibiotic-resistant bacteria and

pathogens, e.g. includes Vibrio sp., Pseudomonas sp., Acinetobacter sp.

Fig: Tiny pieces of plastic were found
lodged in blood vessels in the brains of

mice.
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RECENT FINDINGS

In a recent study, for the first time, scientists have tracked microplastics moving through the
bodies of mice in real-time. The tiny plastic particles are gobbled up by immune cells, travel
through the bloodstream, and eventually become lodged in blood vessels in the brain. It’s not
clear whether such obstructions occur in people, say researchers, but they did seem to affect the

mice’s movement.

A study published in Nature Medicine examined brain tissues from individuals who passed away
in 2024. The findings showed that these samples contained approximately 0.5% microplastics by
weight, equating to about 10 grams, or roughly a spoonful of plastic in the brain. Comparison
with 2016 Data: When compared to samples from 2016, there was a significant increase in
microplastic concentration. Specifically, the 2024 samples exhibited a 50% higher concentration

of microplastics than those from 2016.

Interestingly, the study found people diagnosed with dementia had upto 10 times more

microplastics in their brains compared to those without the condition.

Even if the dangers of microplastics to human health are becoming increasingly obvious, both
individual and institutional action are needed to lessen their effects. To impose more stringent
laws on the manufacture of plastics and the handling of garbage, governments, businesses, and
academic institutions must work together. The spread of microplastics can be slowed on a
personal level by using less plastic, encouraging eco-friendly substitutes, and minimizing plastic
waste. The way and what we eat greatly influence the amount of microplastics that enter our
bodies. Microplastic consumption can be significantly reduced by using reusable shopping bags,
utensils, and containers; putting fresh, unprocessed foods ahead of heavily packaged ones; and

storing food in glass or stainless-steel containers rather than plastic ones.

Plastic-eating enzymes are just one example of the means by which microbes can be harnessed to
eat pollutants—from the ‘forever chemicals’ per- and poly-fluoroalkyl substances (PFAS) to
cyanide and petroleum. Governments and biotech are investing in bioremediation, as the science
of using living organisms to remove pollutants is known and proven, with the market expected to
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grow by $8.29 billion between 2023 and 2028. Ideonella sakaiensis 201-F6, as the first

bacterium found to use plastic as a food source, sparked a wave of interest in bioremediation.

In conclusion, the journey of microplastics into human bodies may be invisible, but their effects
on health are increasingly evident. As we continue to unravel the complexities of their impact,
we must act swiftly and decisively to reduce our dependence on plastic and safeguard the future

of human health and the environment. The invisible threat is real — and it’s time to face it.
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UNDERWATER SESSILE BEINGS—
CORALS

By — Ritwika Bhattacharya
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PICTURE COURTESY: IFAW PICTURE COURTESY: TIMES OF INDIA

Corals are invertebrate animals and belong to the vibrant and diverse group known as Cnidaria.
While they may appear to be colorful underwater plants rooted to the ocean floor, corals are, in
fact, animals. This group also includes creatures like jellyfish and sea anemones, which are
commonly seen in tide pools or along the shore. Despite their variety in shape, color, and size, all
cnidarians share common features: a simple digestive cavity with one mouth opening, and

tentacles equipped with stinging cells.

Corals are considered colonial organisms, meaning each colony is made up of numerous
individual animals, called polyps, that live and grow while remaining connected. These polyps
depend on each other to survive. A coral colony develops through a process called budding,

where the original polyp produces identical copies of itself, forming a larger group.
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There are approximately 6,000 known coral species around the world. Some flourish in warm,
shallow coastal waters, while others are found in deep, cold regions of the open ocean. Corals
form some of the planet's most diverse ecosystems, supporting thousands of marine species.
Additionally, millions of people worldwide rely on coral reefs for food, coastal protection, and

livelihoods.

GENERAL STRUCTURE OF A CORAL POLYP

The small individual animals that form large coral colonies are known as coral polyps. These
polyps extract ions from seawater to create limestone exoskeletons—hard outer shells that

support and protect their bodies.

Each coral polyp has a cylindrical shape with a mouth at one end, surrounded by tentacles. The
tentacles serve dual purposes: they help capture food and defend against threats by stinging

potential predators. Once food is digested, any waste exits through the same mouth opening.

Most polyps are nocturnal feeders. They use specialized stinging cells called nematocysts, found
in their tentacles and outer tissue, to catch prey. These cells release toxins to immobilize prey,

which can range from tiny zooplankton to small fish, depending on the size of the coral polyp.

tentacle — £, Aermatocy =t epidermis
- \

mouth_
(=

stomach =

gastrodermis

coenosarc Jf =k
— ig =

FIGURE: A DIAGRAM SHOWING INTERNAL STRUCTURE OF
A POLYP. PICTURE COURTESY: SERC (CARLETON)
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TYPES OF CORALS

Corals are typically divided into two main categories: “hard corals” and “soft corals.” There are
approximately 800 species of hard corals, also called stony or reef-building corals. These corals
create solid skeletons made of calcium carbonate (CaCOs), which provide a protective outer shell
for their soft tissues. Hard corals are the main architects of coral reefs. They usually form
colonies made up of many individual polyps—ranging from hundreds to thousands—which are

bound together by the calcium carbonate they secrete.

In contrast, soft corals don’t form hard calcium carbonate skeletons and don’t contribute to reef
construction, though they still thrive within reef environments. Like hard corals, most soft corals
are colonial, meaning a single structure is actually made up of many polyps working together.
Soft coral colonies often take on shapes that resemble plants, such as trees, bushes, fans, whips,

Or grasscs.

SOFT CORAL HARD CORALS

PICTURE COURTESY: SALT WATER CORAL TANK PICTURE COURTESY: GREAT BARRIER REEFS TOURS

Page

132




CORAL REEFS

Hard corals absorb large amounts of calcium from seawater to build rigid skeletons that support
their growth and offer protection. These tiny coral polyps collectively form massive calcium
carbonate structures, which become coral reefs. These reefs serve as vital habitats and structural
foundations for countless marine species—potentially numbering in the millions. In fact, coral

reefs are the largest living structures on Earth and are the only ones visible from space.

Coral reefs have been developing on Earth for roughly 200 to 300 million years. One of their
most remarkable characteristics is the advanced symbiotic relationship they’ve formed over time.
Coral polyps coexist with microscopic algae called zooxanthellae, which live within the coral
tissues. This partnership involves the exchange of gases and nutrients, benefiting both organisms

and playing a key role in the survival of the coral. It is also this relationship that gives coral reefs

their vibrant and diverse colors, which are often admired by divers.

GREAT BARRIER REEF OF AUSTRALIA CORAL REEF IN INDIAN OCEAN

PICTURE COURTESY: QUEENSLAND PICTURE COURTESY: NATIONAL GEOGRAPHIC
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RAINFOREST OF THE SEA

Coral reefs are often called the “rainforests of the sea” because of their rich biodiversity. They
support nearly 25% of all marine fish species by providing essential habitat and shelter for
various ocean organisms. For example, the coral reefs around the Northwestern Hawaiian Islands
are home to around 7,000 different plant and animal species. These reefs form part of a larger

interconnected ecosystem that includes mangroves and seagrass beds.

Mangroves are salt-tolerant trees with roots that grow in the water, offering breeding and nursery
areas for marine life that eventually move on to coral reefs. They also play vital roles in trapping
nutrients, stabilizing shorelines, shielding coastal areas from storms, and filtering out land-based

pollutants from runoff.

Seagrasses are flowering plants that grow in shallow coastal waters. They are crucial primary
producers in the ocean food chain, providing food and shelter for species such as sea turtles,
manatees, seahorses, fish, sea urchins, and sea cucumbers. Seagrass beds act like underwater

meadows, helping to clear the water of sediments, release oxygen, and stabilize the seafloor.

Beyond supporting marine life, coral reefs are important to humans. Millions of people depend
on reef-associated fish for food, and coral reefs attract tourists, contributing significantly to local
economies. Additionally, reefs serve as natural barriers, protecting coastlines from storm damage

by weakening incoming waves.

‘;%”5'- ~
CORAL REEF ECOSYSTEM
PICTURE COURTESY: NOAA
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THREATS TO CORAL REEF ECOSYSTEMS

Coral reef ecosystems face numerous serious threats. Some are natural, such as storms,
predators, and diseases. However, many are human-induced, including pollution, sediment
buildup, harmful fishing methods, and climate change. Climate change, in particular, is warming
ocean waters and increasing acidification, both of which pose major risks to coral health. These
stressors can trigger coral bleaching—a condition that may lead to coral death—or cause direct
physical harm to reef structures. Between 2014 and 2017, a major global bleaching event, linked
partly to a strong El Nifio, impacted around 70% of the world's coral reefs. Regions like
Australia’s Great Barrier Reef were especially affected, with vast stretches of coral experiencing
bleaching. Coral bleaching occurs when corals expel the symbiotic algae (zooxanthellae) that
live within their tissues, usually in response to environmental stress, making the corals appear

white or “bleached.”

CORAL BLEACHING

PICTIIRF COIIRTFSY: PRS

Page

135




RECENT FINDINGS

A recent study conducted by scientists from the University of Miami’s NOAA Cooperative
Institute for Marine and Atmospheric Studies (CIMAS) and the Atlantic Oceanographic and
Meteorological Laboratory (AOML) has revealed how various coral genotypes react to
environmental stress. The research found that while some coral genotypes could tolerate either

elevated nutrient levels or disease, none were resilient to both stressors at once.

Ten coral genotypes were tested under two nutrient scenarios: standard (ambient) and elevated
ammonium levels for about six weeks. After this period, the corals were exposed either to
diseased coral tissue or a control treatment using healthy tissue, resulting in four experimental
groups: normal nutrients with placebo, normal nutrients with disease, high nutrients with

placebo, and high nutrients with disease.

Results showed that elevated ammonium—representing poor water quality—reduced coral
survival even without the presence of disease. Under normal nutrient conditions, four genotypes
experienced total mortality when exposed to disease, while others varied in their resistance.
However, when both stressors were present, all genotypes experienced mortality rates between

30% and 100%.

The study emphasizes the critical importance of improving water quality by reducing nutrient
runoff, which is essential for coral health. Since disease outbreaks often occur alongside
pollution stress, controlling nutrient pollution is key to boosting coral resilience and ensuring the

effectiveness of restoration efforts.
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PROTECTING CORAL REEFS

Protecting coral reefs requires a dual approach: tackling climate change by significantly cutting
greenhouse gas emissions and minimizing harmful human activities. This effort demands
widespread collective action, combining strong political will with well-coordinated local
initiatives. On a global scale, collaborative efforts are gaining momentum. For example, the
Coral Reef Breakthrough—Ilaunched during COP15 by the International Coral Reef Initiative,
the Global Fund for Coral Reef, and the UN Climate Change High-Level Champions—aims to
safeguard 125,000 km? of coral reefs through $12 billion in funding by 2030. This initiative
outlines four global priorities to protect coral ecosystems: addressing underlying causes of reef
degradation, doubling the area of marine protection, accelerating restoration initiatives, and
ensuring long-term financial support. In parallel with increased political engagement, marine
conservation and restoration projects are expanding around the world. A key strategy in these
efforts is the establishment of Marine Protected Areas (MPAs), which help preserve marine

biodiversity and promote responsible ocean use.

On a personal level, individuals can contribute to coral reef protection through several actions:

e Lower your carbon footprint by reducing transportation emissions, using energy
wisely, and choosing eco-friendly products.

o Conserve water, as using less helps reduce runoff and wastewater pollution that can
harm marine life.

o Dive and snorkel responsibly by not touching corals, avoiding the seabed, and using
reef-safe sunscreens.

e Opt for sustainable seafood to support fishing practices that protect coral reef
ecosystems.

e Say no to coral souvenirs, as purchasing them encourages destructive harvesting

practices.
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Use sunscreens labeled reef-safe, since many conventional ones contain chemicals toxic
to coral.

Cut back on plastic use, helping to prevent ocean pollution that threatens reef
environments.

Support coral reef protection groups, as many organizations are dedicated to

conservation and restoration efforts.
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FREEZING LIGHT INTO
SUPERSOLID
(RARE STATE OF MATTER)

By — Ruhina Parveen

INTRODUCTION

Matter is anything that has mass and occupies space. It makes up everything around us, from

solid to liquids and gases. Matter is typically classified into three main States:

Solid

Page

Liquid Matter
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Additionally, matter is composed of atoms, which in turn are made up of protons, neutrons and
electrons. The behavior and properties of matter can change depending on factors like

temperature and pressure.

Besides solids, liquids, and gases, matter can also exist in more exotic forms:

4+ Plasma: A high-energy state where atoms are ionized

(e.g., the sun and lightning are made of plasma).

%+ Bose-Einstein Condensate (BECs): A state of matter formed at extremely low

temperature (at OK or -273.15°C), where atoms behave like a single quantum entity (e.g.,

BECs have been created in laboratories with certain [aninternational research effort has lead to
X L ) the successful creation of the first Bose-
£ases like Rubidium or SOdlum)- Einstein condensate (BEC) in space.

+ Superfluid: A Superfluid is a state of matter that occurs at extremely low temperature
near absolute zero (0K). In this state, the substance flows without any viscosity
(resistance to flow), meaning it can move without losing energy. It can even flow up the
walls of a container, defy gravity, or flow through tiny pores
without friction (e.g., Helium-4 becomes a Superfluid when
cooled below about 2.17K. In this state, it exhibits strange
behaviors like this the ability to climb up the sides of its

container, even against gravity).
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SUPERSOLID

The concept of a supersolid was theorized in the 1960s and has been experimentally observed in
materials like solid helium-4 (ultra cold atomic gases) at very
low temperatures under certain conditions in 2017. A
supersolid is a state of matter that combines properties of both

a solid and a superfluid. In a supersolid, atoms or molecules

form a regular, crystalline lattice like a solid, but they can still
exhibit superfluid-like behavior, meaning parts of the solid can flow without resistance, while

still maintaining its overall solid structure.

Simplified Example:

Think of a group of people (like atoms) standing in a circle (solid). Normally, they don’t
move out of their circle (they stay still like a solid). Now, imagine some of them can move
around the circle without breaking the formation (like a superfluid inside a solid). This

combination of solid behavior and free movement is what we call a supersolid.

CREATES A SUPERSOLID OUT OF LIGHT

The research team from Italy’s National Research Council’s Institute of Nanotechnology (CNR-
Nanotech) and the University of Pavia employed a specially engineered semiconductor material
made of Gallium arsenide. They have found a way to make light act like a “Supersolid,” a rare
state of matter. This discovery, published in Nature Journal
on 5™ March 2025, could change how we understand the

behavior of light.
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The material, Gallium arsenide was shaped into a structure with tiny ridges guiding the

movement of photons. By directing laser light into this medium, they generate polaritons -

Excitons (bound
electron-hole Photons (Light
pairs) Particles)

As the density of these polaritons increased they self-organized into a pattern indicative of a
supersolid state, effectively “freezing” light into the exotic phase without halting its motion

entirely.

“Freezing light” is not like water freezing at low temperature. But this experiment happening in
very cold temperature, this all working on the basis of quantum principles that means they are

freezing light using quantum principles.

Now, Let us understand how creating a supersolid from light step by step:
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Photon-Atom Interaction

In experiments where a supersolid is created from light, it involves manipulating photons
in a way that they can interact with each other through atomic. This requires creating a
medium where photons can interact with one another, often via atomic systems that
mediate these interactions. A method called polariton condensation.

Nonlinear Interaction Of Photons

The photons must interact in nonlinear ways, When a light is passed through using laser
light such materials, the photons can induce interactions that give rise to collective
behavior, such as the formation of a photonic crystal-like structure.

Supersolidity in polariton condensates of photonic crystals.
(Trypogeorgos et al., Nature, 2025)

oy

Creating Of A Photonic Supersolid State

In this stage, when certain conditions (temperature, intensity of light, and type of material)
are met, the system will enter a phase where the photons are part of a coherent wave
function across the entire medium. Under these circumstances, the light can “freeze” into a
lattice-like structure (the solid aspect) while still flowing without friction, mimicking the

behavior of a superfluid.

A density map of photons in the light supersolid, with the
modulation visible as the wavy lines.(Trypogeorgos et al,, Nature,
2025)
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POTENTIAL APPLICATION OF FREEZING LIGHT
INTO SUPERSOLID

Supersolids, a rare state of matter that combines properties of both solids and superfluids hold
intriguing potential for various applications in the future. While research is still ongoing, here are

some potential applications of supersolids-

Energy Storage
and Transport

Quantum Ee

Optical Lattices
and Photonic
Crystal

|
N

While practical applications are still theoretical and require more research, supersolids could
revolutionize several fields, especially those that rely on quantum mechanics and material science.
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CONCLUSIONS

Creating a supersolid from light involves sophisticated manipulation of light, matter, and
quantum fields. While traditionally supersolids are observed with cold atoms in BECs,
researchers are pushing the boundaries by inducing supersolid behavior in photonic systems,
which opens the door to new possibilities in quantum technologies. As our understanding of
quantum mechanics and photonics improves, the realization of a full-fledged light-based

supersolid could become a breakthrough in material science and quantum physics.
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Supersolidity in polariton condensates of photonic crystals.
(Trypogeorgos et al,, Nature, 2025)
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CLIMATE CHANGE AND ITS
CONSECUENCES

By- Subhojyoti Chakraborty

The average global surface air temperature in 2023 was 1.43 °C higher than the pre-industrial
level (1.32 to 1.53 °C, probably). The recorded temperature in 2023 was higher than the best
prediction of 1.31 °C (1.1 -- 1.7 °C) for human-induced warmingl, suggesting that natural

variability, particularly the impact of an El Nifio event, was one of the contributing reasons.

The Paris Agreement's objective of keeping long-term warming below this threshold may not
have been met, but June 2024 marked the twelfth consecutive month that global mean surface
temperatures were at least 1.5 °C higher than pre-industrial levels. Here, we demonstrate that the
long-term Paris Agreement target is typically exceeded in climate model simulations long before

a run of abnormally warm temperatures takes place.

Temperature change over the past 50 years

Trend from 1973 to 2023
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The Paris Agreement's temperature targets are expressed as 20-year averages above a pre-
industrial baseline. Although 2024 was declared to be the first year to surpass 1.5°C above pre-
industrial levels, it is unclear how this will
affect the related temperature objective.
Here, we demonstrate that, in the first 20
years with an average warming of 1.5 °C,
the first year above 1.5 °C occurs if very

strict climate mitigation measures are not

taken.

The effects of climate change will be particularly severe for children, endangering their health
and survival. Businesses are setting more and more carbon emission reduction goals, but it's not
clear if they're held responsible for them. In order to look into the final target outcomes, the
openness of target outcomes, and the possible repercussions for missing emissions targets, we
look at emissions targets that concluded in 2020. Emissions targets for 1,041 companies ended in
2020; 88 (9%) of them failed, while 320 (31%) vanished. We discover minimal awareness of the
desired results and little accountability. The media only reports on three of the failing businesses.
There is no discernible market response, shift in media mood, environmental scores, or
shareholder resolutions pertaining to the environment when a company fails its 2020 emissions
target. On the other hand, there have been notable gains in environmental scores and media
opinion following the initial release of these 2020 emissions objectives. The accountability of

emissions targets that expire in 2030 and 2050 is called into question by our findings.
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SUGAR CELL
(GLUCOSE FUEL CELL)

By — Sudipta Murmu

INTRODUCTION

A sugar cell, commonly referred to as a bio-battery or glucose fuel cell, is a type of fuel cell that
generates electrical energy by converting the chemical energy stored in glucose (a form of sugar)
into electricity. The process typically involves enzymes that catalyze the breakdown of glucose
into simpler compounds, producing energy in the form of electrons. These electrons flow
through an external circuit to produce electricity, while the remaining byproducts, such as water

and carbon dioxide, are typically harmless.

Sugar cells are being explored as an alternative energy source, especially for small electronic
devices, biomedical applications (like powering implants or sensors), and in sustainable energy
systems. They are considered environmentally friendly because they use natural sugars, which
are abundant and renewable. Research in this field is ongoing, aiming to improve efficiency,

longevity, and scalability for practical use.




WHAT IS SUGAR?

Sugar is a sweet substance that is naturally found in many plants. The two most common types of
sugar are sucrose (table sugar) and glucose. Sucrose is primarily obtained from sugarcane, sugar
beets, and other plants, and is often used to sweeten food. When consumed, sugar is converted

into glucose in the body, which provides energy.

Examples of different types of sugar include sucrose (table sugar), glucose, fructose, lactose,

maltose, and honey.

Here's a more detailed breakdown:

+ Monosaccharides (Simple Sugars):
Glucose: Found in fruits, honey, and is a primary source of energy for the body.
Fructose: Found naturally in fruits and honey.

Galactose: Found in milk and dairy products, and is a component of lactose.

+ Disaccharides (Two Simple Sugars Joined):
Sucrose: Commonly known as table sugar, derived from sugar cane or sugar beets.
Lactose: Found in milk and dairy products.

Maltose: Found in grains and is formed from two glucose units.

4+ Other Sugars:
Honey: Primarily composed of glucose and fructose.
Corn syrup: Syrup made from cornstarch, containing glucose, maltose, and other sugars.
Brown sugar: A type of sugar made from sugarcane with molasses added.
Agave: A type of sweetener derived from the agave plant, often marketed as a natural

alternative to sugar.
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Sugar, especially in the form of glucose, plays an essential role in providing energy to the cells

of the body. However, its effects on the body can vary depending on the type and quantity

consumed.

Here's a breakdown of the good and bad effects sugar can have on cells:

Good Effects
of Sugar on
Cells

Brain

Function

Muscle
Function
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HOW DOES SUGAR CELL AFFECT ON HUMAN
BODY??

Sugar, especially in excess, can have several effects on the human body. Here’s how it impacts

your health:

> Blood Sugar and Insulin Levels:
When you consume sugar, it raises blood sugar levels. In response, the pancreas releases
insulin to help cells absorb the sugar for energy. Over time, if you consume too much

sugar, your body may become resistant to insulin, which can lead to two type diabetes.
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Weight Gain:
Sugar, especially in the form of added sugars (like in sodas, sweets, etc.), is high in
calories but provides little nutritional value. Excess calories can contribute to weight gain

as the body stores the excess energy as fat.

Dental Health:
Sugar feeds harmful bacteria in the mouth, which produce acid that can erode tooth

enamel and lead to cavities.

Heart Health:
Excessive sugar intake has been linked to an increased risk of heart disease. High sugar
consumption can raise blood pressure, increase inflammation, and lead to higher levels of

unhealthy fats in the blood, all of which are risk factors for cardiovascular problems.

Liver Health:
The liver processes much of the sugar in your body, particularly fructose. When consumed
in large amounts, it can lead to non-alcoholic fatty liver disease (NAFLD), as the liver

turn’s excess sugar into fat.

Energy Levels and Mood:
Initially, sugar can provide a quick energy boost, but it can also lead to a rapid drop in
blood sugar levels, resulting in a "crash" that causes fatigue and irritability. This cycle can

affect mood and energy stability over time.
Addiction:

Sugar can stimulate the brain's reward center, leading to cravings and addictive-like

behavior. This is why many people have a hard time cutting down on sugary foods.
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» Increased Risk of Chronic Diseases:
Long-term overconsumption of sugar is associated with an increased risk of developing

chronic conditions like obesity, type 2 diabetes, heart disease, and even certain cancers.

While small amounts of sugar are fine, excessive consumption can harm various aspects of your

health. It’s important to keep sugar intake within recommended limits for better overall health.

HOW DOES SUGAR CELL EFFECT IN CANCER
CELL??

Sugar, specifically glucose, plays a significant role in cancer cell metabolism. Cancer cells often
exhibit an increased demand for glucose, a phenomenon known as the Warburg effect. This
effect describes how, even in the presence of oxygen, many cancer cells preferentially convert

glucose into lactate through glycolysis, a process typically used in anaerobic conditions.
Here’s how sugar impacts cancer cells:

» Increased Glucose Uptake: Cancer cells have higher levels of glucose transporters on
their surface, which allow them to absorb more glucose than normal cells. This supports

their rapid growth and division, as they require more energy to sustain these processes.

» Altered Metabolism: Cancer cells shift their metabolic pathways to prioritize glycolysis
over oxidative phosphorylation (the usual process by which cells produce energy in the
mitochondria). This shift allows them to generate ATP quickly, even in low-oxygen

environments (hypoxia).

» Lactate Production: Even though glycolysis produces less ATP compared to oxidative
phosphorylation, cancer cells produce lactate as a byproduct, which can be exported from
the cell. This lactate can create an acidic microenvironment that helps cancer cells invade

surrounding tissues and evade the immune system.
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» Tumor Growth and Survival: The continuous influx of glucose allows cancer cells to
generate the building blocks needed for rapid cell division, such as nucleotides, lipids, and

proteins.

Because of these changes in metabolism, targeting glucose metabolism has become a potential
therapeutic strategy in cancer treatment. Researchers are investigating drugs that can block

glucose uptake or interfere with glycolysis in order to limit the energy supply of cancer cells.

In summary, sugar (glucose) helps cancer cells by providing them with the energy and
metabolites they need to grow and spread. The altered glucose metabolism is a hallmark of

cancer and a potential target for therapies.

TREATMENT

Sugar cell disease is a hereditary blood disorder where the red blood cells take on an abnormal
crescent or sickle shape instead of the normal round shape. This abnormality can block blood
flow and reduce the ability of the blood to carry oxygen. While there is no complete cure for
sickle cell disease yet, several treatments can help manage the condition and improve the quality

of life for those affected:

% Pain Management:
Doctors often prescribe pain relievers, such as acetaminophen or stronger pain

medications, to help manage the pain that comes with sickle cell crises.

% Oxygen Therapy:
In some cases, oxygen therapy may be necessary to help improve breathing and ensure

proper oxygen supply to the body.

Page

181




Hydration:
Staying well-hydrated is essential for people with sickle cell disease as it helps maintain
proper blood flow and prevents blood cells from becoming rigid and more prone to

blockages.

Prophylactic Antibiotics:
Antibiotics are often given to prevent infections, as individuals with sickle cell disease

have a weakened immune system and are at a higher risk of infections.

Bone Marrow Transplantation:
A bone marrow transplant is currently the only potential cure for sickle cell disease,

though it is suitable only for some patients and is a complex procedure.

Folic Acid Supplementation:
Folic acid supplements are often recommended to help the body produce healthy red

blood cells and improve overall blood health.

Genetic Counseling:
If sickle cell disease runs in the family, genetic counseling may be recommended to

understand the risk of passing it on to future children.

Treatment for sickle cell disease requires a comprehensive approach and careful monitoring, so it

is important for patients to follow the advice of medical professionals.
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CONCLUSION:

Sugar plays a significant role in our diets, providing a quick source of energy and enhancing the
taste of foods. However, excessive consumption can lead to various health issues, such as
obesity, diabetes, and heart disease. It's essential to balance sugar intake, opting for natural
sources like fruits, and reducing processed sugars to maintain overall health. Moderation is key

in enjoying sugar's benefits while minimizing its risks.
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PRESENTING THE HEROIC
MICROORGANISMS
(THE TINY MAJESTIC RULER OF
OUR OVERALL HEALTH)

By- Suranjana Patra

WHAT ARE MICROORGANISMS

Microorganisms or Microbes are minute, unicellular organisms that are invisible to the naked
eye. They are also known as microorganisms or microscopic organisms as they could only be
seen under a microscope. They make up almost 60% of the earth’s living matter. The term
“microbes” is used to describe several different life forms with different sizes and characteristics.

A few of these microbes include: ---

l

A few of
these
microbes

- Viruses
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Microbes can be useful as well as harmful.Certain microbes cause severe infections and diseases
and can also spoil food and other materials. While others play an important role in maintaining

environmental balance.

WHERE DO THEY LIVE?

They thrive in diverse habitats, from extreme environments like polar regions and hot springs to
more common areas such as soil, water, air, and within other organisms (with in plants and
animals).Another important terminology that we should know is "microbiome" which essentially

means a community of bacteria.

INTRODUCING HUMAN MICROBIOME

The human body is colonized by vast number of microbial populations, known as the human
microbiome. Trillions of bacteria colonize in our bodies. We can find them in various locations
such as our throat, our skin and even in our gut. In a healthy adult human body there are
approximately 10 times more bacteria than there are human cells. Human and their microbiota
which is bacteria have a symbiotic and mutualistic relationship which means that humans and the
bacteria work together and work with each other, benefit each other and depend on each other for

survival.
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GUT MICROBIOME

Our gut is filled with almost 100 trillion Microbes - most of which are bacteria of 300 to 500

different types and also fungi, protists and viruses.
Gut Microbiome Composition

e The gut microbiome is primarily found in the large intestine, with some presence in the

small intestine.

e The Ilarge intestine consists of the
cecum, ascending colon, transverse
colon, descending colon, sigmoid colon,

and rectum.

e Bacterial density and diversity increase from the small intestine to the large intestine,

particularly in the proximal colon.

e Bacteria are separated from human cells by a thick layer of mucus in the large intestine,

preventing immune responses.

e Gut microbiota is established at birth and changes throughout development, influenced by

factors like diet and medications.
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Have you ever imagined that there is such a huge population of small, tiny

creatures living inside us?

A whole ecosystem of tiny creatures working tirelessly alongside us. This internal world, known
as the gut microbiome, begins taking shape even before birth. The amniotic fluid in the mother’s
womb teems with bacteria, which the developing foetus unknowingly ingests. But the
colonization truly explodes after birth. During normal delivery, the baby is enveloped in a
protective coating of the mother’s vaginal bacteria, establishing a unique microbial community
in their gut. This microbial makeup is distinct for those born via C-section, highlighting the

profound influence of birth method on our internal ecosystem.
But who are these tiny tenants?

Some are simply peaceful inhabitants, existing in a mutually beneficial relationship with our
bodies. Others, however, can be troublemakers, causing diseases like cholera or simply

contributing to bad breath and cavities.
Where they come from?
1. From the moment a newborn is born, their gut begins to teem with life, a bustling

community of microorganisms known as the gut microbiome.

2. Breast milk acts as the first line of defence, supplying antibodies that shield the infant’s
delicate immune system and human milk oligosaccharides, which act as prebiotics (food

for gut bacteria), nurturing beneficial bacteria like Bifidobacterium.

3. As the child grows, so does their diet, introducing a whole new cast of microbial

characters to the gut.

4. Each new food brings novel nutrients and fosters the growth of diverse gut bacteria,

building a rich and complex ecosystem of bacteria.
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5. By age three, the gut microbiome resembles that of an adult, with its highest

concentration residing in the large intestine.

And what exactly they do?

I.  They play a crucial role in digestion, breaking down complex sugars like starch, which
our bodies can’t digest on their own. These microbial powerhouses produce essential B
vitamins and vitamin K.

Gut Microbiota

II.  Gut microbiota significantly impacts

metabolism, aiding in nutrient absorption JC= )\\/

al’ld fel‘l’nel’ltatlon Of nOn-dlgeStlble Functions of Gut Microbiota
- = Nutrients metabolism

carbohydrates. - Modulate host energy balance

II1.  Fermentation produces short-chain fatty acids (SCFAs), which provide energy to colon
cells and influence various bodily functions. SCFAs can affect adiposity, immune system

function, and colon cell health.

IV.  Without the tireless work of our gut bacteria, digesting all that food would be a

nearimpossible feat.
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ANOTHER IMPORTANT FACT ABOUT THIS GUT
MICROBIOME

The gut microbiota communicates with our brain and influence mood, energy, appetite, memory,

and personality. But how?

1. Imagine a constant conversation happening between your gut and your brain. This is
called the gut-brain axis, a two-way communication highway made possible by trillions
of bacteria residing in our digestive system.

2. Gut bacteria produce psychoactive compounds

and neurotransmitters that communicate with the

Alls

brain that influences our mood, sleep, and even

Microbiota

our immune system. D - Gt
p@@v
www.bloomnaturalsolutions.com

3. For example, bacteria like Corynebacterium feast on what we eat and produce serotonin,
a neurotransmitter known for regulating mood and emotions. This serotonin gets into our
bloodstream and directly interacts with our nervous system, sending signals to our brain

that influence our feelings.

4. But it doesn’t stop there. Other metabolites produced by gut bacteria, like GABA (Gama
amino butyric acid) and butyrate, also interact with our nervous system in diverse ways.
This is why we might feel anxious or irritable when experiencing indigestion or stomach

problems. Our gut is literally talking to our brain.

5. Our gut microbes even play a role in our sleep. Certain bacteria release sleep-inducing
compounds called muramyl peptides. If our gut bacteria are out of balance, our sleep

patterns may suffer.
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6. Finally, our gut bacteria are crucial allies in defending our body against disease. They
work hand-in-hand with our immune system, teaching it to recognize and fight harmful

bacteria. This intricate collaboration keeps us healthy and thriving.

SOME EVIDENCE OF GUT MICROBIOTA THAT
INFLUENCE BEHAVIOUR

Research on Mice

1. "Bubble mice," (genetically modified mouse) raised in sterile conditions without

microbes, exhibit different behaviours compared to normal mice.
2. Normal mice show curiosity and learning ability, while bubble mice lack these traits.
3. After colonizing bubble mice with normal microbiota normal mice, bubble mice

normalize their behaviour.

Research involving human gut microbiota
Evidence suggests gut bacteria affect human behaviour and health.
e Transferring gut bacteria from overweight individuals to bubble mice, the animal fattens

up.

e Transferring gut bacteria from thin individuals to bubble mice, the animal stays thin.

e Similarly, transferring gut bacteria from a depressed person to a bubble mouse, the
animal will display depressive like symptoms. E.g. If that bubble mouse is left in a water
tank along with a normal mouse, the former will not swim as fast as the latter or it will

not try to escape like the normal one.
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SUMMARISATION OF THE EFFECTS OF GUT
MICROBIOME ON HUMAN HEALTH

A healthy gut microbiome boosts immunity, improves digestion, produces essential vitamins,
supports mental health, and maintains a healthy weight. It helps fight off bad bacteria and
viruses, breaks down food for better nutrient absorption, and even influences mood to reduce

stress and anxiety.

An unhealthy gut microbiome, on the other hand, weakens immunity, causes digestive issues,
contributes to mental health problems, affects weight, and increases inflammation. It can lead to
chronic inflammation, which is linked to various diseases. Maintaining a balanced gut

microbiome is essential for overall health and well-being.

A happy and healthy gut: A stressed gut (gut dysbiosis): v e
Healthy diet and lifestyle Bad diet, existing health issues, and 3
positively influences your gut cumulative stress can upset gut
flora, keeping the balance balance, making you more prone to
between good and bad bacteria iliness

This diagram summarises
how the gut micrebiome
plays a part in maintaining
your overall health,

Some effective ways to help
your gut flora continue their
good work would be to:

+ Diversify Diet: Enjoy
amix of fruts,
veggies, and grains.

TREATMENT
POOM.J

LONDON

f\w

Enhanced Regulated Digestive L
digestion metabolism issues

* Eat Probiotics: Try
yogurt, kimehi, and
tempeh

+ Eat Prebiotics: Add
bananas, garlic, and
onions.

« Stay Hydrated: Drink
plenty of water.

« Take a breather, get
some good sleep,
and look after your
mental well-being
as best you can!

Good Good mental
immunity health

Now what are our duties to maintain healthy gut microbiome:

v’ Fortunately, we can nurture our inner ecosystem. Adopting a healthy lifestyle with
regular exercise, a balanced diet, and stress management techniques can positively
influence the composition of our gut bacteria. Supplementing with probiotics, live
beneficial bacteria found in foods like yogurt and cheese, can further enhance its diversity

and function.
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v Including Prebiotics, found in foods rich in inulin, fructooligosaccharides, and

galactooligosaccharides, in our diet act as fuel for these good bacterias, promoting their

growth.

v' Ultimately, what we consume directly impacts the well-being of our gut microbiome. By

making conscious choices about our diet and lifestyle, we can cultivate a thriving inner

ecosystem, supporting our overall health and vitality.

Emerging treatments and clinical applications

Mental health disorders, such as depression and anxiety, affect millions of people worldwide,

causing significant distress and impairment. While traditional treatments like medication and

therapy can be effective, they often have limitations and side effects. Recently, two innovative

approaches have shown promise in treating mental health disorders: Vagus Nerve Stimulation

(VNS) and microbiota-based treatments. This overview explores the potential of combining

VNS and microbiota-based treatments to revolutionize the management of mental health

disorders.

1.

VNS - This involves implanting a tiny electrode in the chest that gently sends electrical
pulses to the vagus nerve (80% of communication flows from gut to brain through this
nerve). The gut microbiota produces neurotransmitters and hormones that influence mood
and cognitive function. VNS can enhance the production of these neurotransmitters and
hormones, leading to improved mental health outcomes. VNS has already been approved
by the FDA to treat severe epilepsy and depression that doesn’t respond to medication.

Excitingly, early research suggests it may also be effective for ADHD, OCD, and PTSD.

In parallel with these developments, microbiota researchers are attempting to treat
mental disturbances by changing the composition of our gut bacteria or alternatively, by
boosting or blocking the action of the chemicals these organisms make. Research is

ongoing to identify beneficial or harmful gut bacteria associated with various
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neuropsychiatric conditions, with some companies working on microbiota-targeted

treatments for disorders like autism, anxiety, and ALS.

3. Parkinson disease (PD) is a neurogenetic disorder, research suggest that a human
microbiota may play a significant role in development and progression. Studies showing
differences in gut microbiota composition between PD patients and healthy controls. The
gutbrain axis plays a crucial role, with the microbiota influencing neurotransmitter
production, neuroinflammation, and oxidative stress. Modulating the gut microbiota
through dietary interventions, probiotics, or faecal microbiota transplantation may offer
therapeutic potential for PD management, with some probiotics showing neuroprotective
effects. Further research is needed to fully understand the mechanisms linking the gut

microbiota to PD, but the available evidence suggests a promising connection.

Conclusion

We often think of personality and mental health as purely neurological or genetic, but our gut
microbiome plays an equally important role. Understanding this connection could revolutionize
medicine and open new doors for treating mental and neurological disorders and also influence

us to lead a healthy lifestyle.
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Gut Microbiota

Functions of Gut Microbiota
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A happy and healthy gut: A stressed gut (gut dysbiosis):
Healthy diet and lifestyle Bad diet, existing health issues, and
positively influences your gut cumulative stress can upset gut
flora, keeping the balance balance, making you more prone to
between good and bad bacteria illness
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DO YOU EVEN CHECK YOUR FOOD
BEFORE EATING???

By- Swapna Halder

Food is the love of every living being. Without food we just can’t imagine what will happen
next. If the food is being adulterated, do you imagine what will happen next.Adulterants not only
decreases the quality of food items but also leads to various disease.Some people are doing it
purposely for money.Small child to big man even patient drinks milk, but this milk is also being
adulterated with harmful chemicals to whiten and thicken. “Lead chromate” or “Ultra Marine
Blue”, may cause cancer in long run. So, what are we eating? We are inviting disease rather than
health. So, it is very important to check and verify what we are eating. A certain amount of
nutrients deducted due to adulterants. This is done by business oriented people just forgot the

humanity in behind of money making mentality.

WHY ADULTERATION?

The greed for increased profit margins.
When the demand is more than the supply in the market.
Lack of trained manpower with outdated food processing techniques.

To come at par with the market competitors by lowering the cost of production.

YV V V VYV V

To increase volume, colour and thickness of product to make product attractive to

customer.
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WHY IT IS IMPORTANT TO CHECK YOUR FOOD IS
ADULTERATED OR NOT?

* Adulterants make the food items unsafe and unhygienic. Long days consumption of
adulterants may cause serious health hazards. Human health is highly sensitive to food
adulteration. Food adulteration has been linked to stomach disorder, Diarrhoea, tumour,

abdominal pain, Nausea, vomiting, visual disturbance, headache, cancer.

= Nowadays, it is very difficult to find a sector of food industry which is free of food
adulteration. Because of that it is important for the consumer to know the common
adulteration and their effect on health since the increasing number of adulteration in

foods.

=  Consumption of fruits adulterated with ripening agents (like calcium carbide) has been
confirmed to be carcinogenic to the human body. People consuming food preserved with
formaldehyde have fallen victim to disturbances in the nervous system, kidneys, liver and

lungs. Oil adulteration may result in gall bladder cancer, epidemic dropsy, glaucoma.

= In china, the use of melamine in baby formula killed six children and sickened 300,000

babies in 2008.
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HERE IS SOME SOLUTION TO CHECK YOUR FOOD

O How will you know the presence of starch in milk products (Khoya,

paneer)

Testing method:

v Boil 2-3 ml of sample with 5ml of water
v Cool and add 2-3 drops of tincture of iodine.
v Formation of blue colour indicates the presence of starch

v (In the case of milk, addition of water is not required.)

|

O Presence of mashed potatoes, sweet potatoes and other starches un ghee/

butter:

Testing method:

v' Take Y% teaspoon of ghee/butter in a transparent glass bowl.
v" Add 2-3 drops of tincture of iodine.
v' Formation of blue colour indicates the presence of mashed potatoes, sweet

potatoes and other starches.
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O How will you find out other oil’s presence in coconut 0il?

Testing method:

v Take coconut oil in a transparent glass
v" Place this glass in refrigerator for 30 minutes (Do not keep in the freezer)
v’ After refrigeration, coconut oil solidified

v If coconut oil is adulterated then other oils remains as a separate layer.

| |

| —y

e W aduented

O How to check presence sugar solution in honey?

Testing method:

v' Take a transparent glass of water
v" Add a drop of honey to the glass

v" Pure honey will not disperse in water, it indicates the presence of add sugar.

==
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O Detection of chalk powder in sugar:

Testing method:

v’ Take a transparent glass of water
v’ Dissolve 10g of sample in water

v" If sugar is mixed with chalk, the adulterant will settle down at the bottom.

O Detection of rhodamine B in ragi:

Testing method:

v’ Take a cotton ball soaked in water or vegetable oil.
v Rub the outer surface of the ragi
v If cotton absorbs colour, then it indicates the Adulteration of rhodamine B for

colouring the outer surface of ragi.
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O How to check presence of artificial/water soluble synthetic colour in

chili powder:

v' Sprinkle chili powder on the surface of water taken in a glass of water tumbler.

v' The artificial colour will immediately start descending in colour streaks.

O Detection of foreign resin in asafoestida ( hing):

Testing method:

v Burn small quantity of asafoetida in a stainless steel spoon.
v' Pure asafoetida will burn like camphor
v’ Adulterated asafoetida will not produce bright flame like camphor.

T TR

O Detection of artificial colour in turmeric powder :

Testing method:

v' Add a teaspoon of turmeric powder in a glass of water.
v Natural turmeric powder leaveslight yellow colour while setting down
v Adulterated turmeric powder will leave a strong yellow colour in water while

settling down.

|
[ e ]
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O Detection of artificial colour on green peas:

Testing method:

v’ Take a little amount of green peas in a transparent glass
v' Add water to it and mix well
v’ Let, it stand for half an hour

v' Clear separation of colour in water indicates adulteration.

TR T

O Detection of white powder in iodised salt :

Testing method:

v’ Stir Y4 teaspoon of sample of salt in a glass of water

v" Pure salt dissolves completely and gives a clear solution or gives a slightly turbid
solution due to the presence of permitted antick ng agent in the salt.

v’ If salt is adulterated, solution turn dense white turbid in the presence of chalk

powder and other insoluble impurities wil settle down at the bottom.
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O Detection of clay in coffee powder :

Testing method:

v Add % teaspoon of coffee powder in a transparent glass of water.
v’ Stir for a minute and keep it aside for 5 minutes. Observe the glass at the bottom.
v" Pure coffee powder will not leave any clay particles at the bottom.

v" Pure coffee powder will settle at the bottom

TR o

O Detection of iron fillings in tea leaves:

Testing method:

v' Take small quantity of tea leaves in glass plate.
v Move the magnet through the tea leaves.

v’ Pure tea leaves will not show any iron fillings on the magnet.

= =

% " e

Adulterated

| d
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O Detection of rhodamine B in sweet potato:

Testing method:

v" Take a cotton ball soaked in water or vegetable in oil.

<

Rub the outer red surface of the sweet potato.
v’ If the cotton absorbs colour, then it indicates the usage of Rhodamine B for

colouring the outer surface of sweet potato.

O Detection of wax polishing on apple:

Testing method:

v’ Take a blade and scratch the surface of the apple.

v' Wax comes out if wax polishing has been done.

1

Wax polished
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SAFETY MEASURES

Don’t

Thoroughly washing fruits and

vegetables in running water Avoid dark coloured food item.
before consumption.

Checking for FSSI validated labels Avoid packaged food

before purchasing packaged food.

( )

Avoid street side coloured food
and drinks. Food colour and
preservative is added to make
food attractive.

Beware of products with unnatural
colours, textures or smells

Check manufacturing and expiry
dates in the package.

Check for leakages in canned foods
and inspect seals on pouches like
milk and oil before
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GOVERNMENT’S STEP

The food safety and standards authority of India has taken some steps. The general provisions

relating to penalty has been prescribed below sections of FSS Act, 2006.

= Section 50: Penalty not exceeding five lakhs for selling food not of the nature or

substance or quality demanded.

= Section 54: Penalty may extend to one lakh rupees for selling food for human containing

extraneous matter.

= Section 56: Penalty may extend to one lakh rupees for unhygienic or unsanitary

processing or manufacturing of foodfor human consumption.

= Section 57: Penalty may extend two lakhs to ten lakhs for sellingfood possessing

adulterant.

=  Section 59: Punishment for unsafe food is imprisonment of one to six year and also with

fine may extend to ten lakh rupees.
= Section 65: Compensation in case injury of death of consumer.Not less than five lakh

rupees in case of death; Not exceeding three lakh rupees in case of grievous injury; and

Not exceeding one lakh rupees, in all other cases of injury.
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