APTI Women's Forum

Newsletter

Nutritional Supplements
& Nutraceuticals

a quarterly newsletter published by Association of Pharmaceutical Teachers of India

Oct - Dec 2020

Editor's Note
Prof. Vandana B. Patravale

Chief Editor, APTI Women’s Forum Newsletter

Dear Readers,
On behalf of APTI Women’s Forum, I am delighted to welcome you all to this issue of our
Newsletter. Current issue will give an insight to the most widely talked about theme in the
ongoing global pandemic – “Nutritional Supplements and Nutraceuticals”. Nutraceutical
industry along with the Pharmaceutical industry has been in the limelight since the beginning
of our battle against COVID-19. A lack of approved treatments or vaccines for COVID-19
demands all hands on deck to combat this pandemic. It is evident from the current scenario
that inculcating use of phytoconstituents in our regular diet is the only way to a normal and
healthy lifestyle in future. A coordinated and multi-disciplinary approach is the need of the
hour to curb the after-effects of this pandemic. Present conditions demand us to evolve our
immune system and make it strong enough to be able to cope up with a threat of this
magnitude. Development of our adaptive immunity and effective countermeasures to avoid
another pandemic is the only way forward. People today have realized the importance of good
nutrition, which in turn has made nutraceuticals and functional foods the trendsetters. Newly
emerging technologies in the area of food science would further lead to development of a
viable and cost-effective way of restricting the transmission of coronavirus by boosting our
immune system.
The articles in present issue of APTI newsletter would highlight various aspects of nutraceutical
science with numerous authors providing their valuable insights. The extensive spread of
articles would discuss the novel technologies in the area of probiotics, prebiotics and
nutribiotics, applications of various micronutrients, and use of nutraceuticals for management
of different diseases. The articles would also bust myths and unravel interesting facts about
nutraceuticals, their role in combating current pandemic, and the concept of superfoods. The
trending global news from pharmaceutical industry has been highlighted in the industry
round-up section.
We, at the editorial board, extend our heartfelt gratitude to all the authors for taking precious
time out and contributing towards this newsletter to make it a captivating read. I thank the
entire editorial team for their efforts in conceptualizing this newsletter. I hope and expect that
you all enjoy reading this newsletter as much as we enjoyed bringing it forth to you.
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Unraveling facts and myths about
nutraceuticals
Amita Joshi
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amitagarg4@gmail.com

Over the past few decades, the consumption of functional foods and nutraceuticals in our routine
life has amplified significantly. Subsequently, multiple nutraceuticals claiming several health
benefits are available in the global market. Simultaneous to their consumption, self-medication of
these nutraceuticals has also increased. This self-medication approach is further fuelled by the
ease of availability of these nutraceuticals in pharmacies and supermarkets. Extensive media
advertising claiming their elaborate and multiple health benefits has further fostered their
widespread consumption. A key element in adopting this self-medication approach with
nutraceuticals is based-on avoidance of side effects associated with prescription medications (1).
The driving factors for the exponential sale of nutraceuticals include the growing global population,
aging population, and interest of consumers towards the use of products with reduced or negligible
side effects. By an estimate, almost 40% of the adult American and European population consumes
nutraceuticals. Interestingly, 72% among these are women, in the age group of 35 to 75 years. In
2018, the nutraceuticals market was estimated to US$ 73,986.0 Mn and is projected to grow at a
rate of 7% during 2019-2027 to an estimated value of US$ 138,047.1 Mn by the year 2027 (2).
Looking at this market estimation and widespread internet marketing promoting self-medication,
it becomes pertinent to have a key understanding of some of the widely consumed nutraceuticals.
This will enable consumers to differentiate between marketing gimmicks and the factual
therapeutic value of the nutraceuticals. Most of the activities pertaining to the nutraceuticals have
been based on the in-vitro models or in-vivo in lower animals like mice and rats. The majority of the
claims have not been verified or proven in any human clinical trials. Thus, one needs to be cautious
while consuming nutraceuticals blindly based on the marketing claims itself.
The most commonly consumed nutraceuticals are, multi-vitamins, mineral supplements, fatty
acids, fibers, polyphenols, carotenoids, sulfur compounds, sterols, glucosamine/ chondroitin/
hydrolyzed collagen, calcitonin, coenzyme Q, phospholipids: choline, phosphatidylcholine
(lecithin) and phosphatidylserine, betaine, bromelain, curcumin, garlic extract, ginger extract,
avocado/soybean unsaponifiables (ASU), cinnamon extract, etc. These nutraceuticals are available
in a variety of dosage forms and novel avenues are being explored to develop new formulations (3).
The majority of the nutraceuticals are consumed as pharmaceutical dosage forms (tablet or
capsule or liquids), however current research is focused on delivering them as beverages or food
item (4).
Vitamins (A, C, E) along with β-carotene and folic acid are commonly marketed as cardioprotective,
cancer preventive, nutritional supplement, supplement in cognitive decline and age-related
macular degeneration. Most of these properties have been ascribed due to the antioxidant action of
the vitamins. However, some of the claims viz., preventive role of vitamins in cancer has not been
proven in clinical trials. The α-Tocopherol (vitamin E), β-Carotene Cancer Prevention (ATBC) study
concluded that vitamin E and β-carotene supplements, at daily doses of 50 and 20 mg, respectively,
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for 5–8 years to male smokers, exerted no preventive effect on colorectal and urinary tract cancers
(5,6). Similar results were reported in another clinical study wherein daily supplementation of
vitamin C (400 IU) and E (500 mg) for a mean follow-up of 8 years showed no evidence for reducing
prostate cancer risk (7).
Another widely consumed micronutrient nutraceutical is selenium. Selenium has been proven
effective in prostate and colorectal cancer prevention in vitro, in vivo, and also in clinical studies.
Initial clinical trials suggested the preventive effect of selenium in cancer prevention. It was found
in one of the earliest studies on selenium that in patients with a history of basal cell or squamous
cell carcinomas, long-term supplementation of selenium at a dose of 200 µg/day resulted in
significant reductions in total cancer mortality or incidence of lung, colorectal and prostate cancers
(8). These findings were further supported by similar findings from the Nutritional Prevention of
Cancer trial. However, these findings were limited to subjects with either a low baseline selenium
level or among current smokers (9). However, contradictory reports have emerged in recent clinical
trials. In a recent large phase III trial of selenium (200 µg/day for 3 years), results indicated
insignificance in the prevention of prostate cancer in men with high-grade prostatic intraepithelial
condition (10). The data from Selenium and Vitamin E Cancer Prevention Trial (SELECT) also
suggests the insignificant effect of selenium and vitamin E in the prevention of prostate cancer (11).
In view of these findings, it seems that there is further need for large, multicentre clinical trials to
prove the efficacy of selenium in the prevention of prostate cancer.
Another vital nutraceutical is coenzyme Q or CoQ, ubiquinone. CoQ, an important part of the
electron transport chain in mitochondria, is synthesized in the body along with dietary
supplementation. However, with aging, the amount of CoQ synthesized is reduced and continuous
oxidative stress increases the requirement of CoQ, hence an additional supplementation of CoQ is
usually recommended, especially in aging patients, patients with heart disease or degenerative
muscle disease, and in some neurodegenerative diseases. However, multiple contradictory reports
do not clearly support the rationale and trustworthy therapeutic utility of CoQ. Initial studies
suggested an insignificant antioxidant effect of CoQ supplement, at a dose of 120 mg/day, in
reducing the oxidative stress in older men (12). However, later clinical studies in similar settings
refute these findings (13). These findings were supplemented by the study findings that the
Mediterranean diet, which is rich in CoQ, significantly improved the postprandial oxidative stress
(14), modulated inflammatory response and endoplasmic reticulum stress in elderly people.
Similar contradictory findings have been reported for the efficacy of CoQ in statin-induced myalgias
and disease-modifying qualities in Parkinson's disease (15,16).
Ginger is another widely used nutraceutical, commonly recommended in the management of
osteoarthritis elderly patients. Two randomized placebo-controlled crossover design clinical
studies compared the effect of ginger (170 mg) and ibuprofen (400 mg). Both studies reported an
insignificant difference between the efficacy of ibuprofen and ginger extract in reducing
osteoarthritic pain (17). Similar results were reported in another clinical trial that compared the
osteoarthritic pain reduction by ginger (1 gm) versus ibuprofen (1.2 gm). ). In all the studies, ginger
extract was found to be equivalent to ibuprofen in pain management in osteoarthritic patients (18).
Few more studies have reported similar results wherein ginger has been found to provide
symptomatic relief to the osteoarthritic patient. Ginger was found to reduce knee pain, both while
standing as well as walking, and stiffness as compared to placebo. Thus, it can be concluded that
ginger provides symptomatic relief in the management of osteoarthritis.
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Garlic extract is another nutraceutical that has been found to be clinically effective in the
management of hypertension and the reduction of cardiovascular risks. Several meta-analysis and
clinical trials have found a significant effect of garlic extract in the improvement of cardiovascular
risk factors. A dose of 240, 480, or 960 mg for 12 weeks has been found to be effective in reducing
blood pressure (19). Additionally, garlic extract (500 mg/day for 6 months) has also been found to
improve the immune function (20).
Oral salmon calcitonin is one of the leading nutraceuticals prescribed for the treatment of
osteoporosis in postmenopausal women (viz., reduction in the bone resorption marker CTX-I and
the cartilage degradation marker, CTX-II). Initially, the nasal route was explored for the delivery of
this nutraceutical. The nasal route was found to be effective for the delivery and bioavailability of
calcitonin, however, it resulted in irritating the nasal mucosa. This prompted the development of
an oral formulation of oral salmon calcitonin. To prevent the gastrointestinal degradation of
calcitonin, oral salmon calcitonin was formulated with 8-(N-2-hydroxy-5-chloro-benzoyl)-aminocaprylic acid. In the initial clinical trials, the results were highly encouraging wherein, the positive
effect of oral salmon calcitonin in postmenopausal women osteoarthritic patients were observed. A
phase III trial even found improvements in bone mineral density of the lumbar spine, trochanteric
and total proximal femur in postmenopausal women, when treated with oral calcitonin in
comparison to treatment with nasal calcitonin (21). However, in later phase III trials no effect on the
improvement of osteoarthritis in postmenopausal women was reported (22). Additionally, male
volunteers have to be dropped out of the study due to the appearance of prostate cancer events
(23). Eventually, the use of oral salmon calcium for the treatment of osteoarthritis in
postmenopausal women was banned by EMA and Health Canada (24).
Similar conflicting reports are available regarding the therapeutic utility of nutraceuticals. Thus, it
is clear that all nutraceuticals do not exert many of the therapeutic effects as claimed by the
manufacturers. The clinical utility of these nutraceuticals may differ blatantly. Table 1 enlists
nutraceuticals with their corresponding usually recommended therapeutic utility along with the
clinically proven therapeutic use of the nutraceuticals.
Conclusions
Nutraceuticals have the potential to exert therapeutic benefits. However, many times these claims
are not based on an appropriate clinical study. Many therapeutic indications of these
nutraceuticals are the marketing strategy of the manufacturing company. Hence, in this scenario, it
becomes pertinent that the consumers are made aware of the actual therapeutic potential and
utility of these nutraceuticals. There is a need for carrying out multi-centered large clinical trials to
establish the therapeutic claims of the nutraceuticals. In this scenario, federal governing agencies
can also play a significant role by laying down mandatory regulations to clinically prove the
therapeutic utility of the nutraceuticals. The federal agencies along with the manufacturing
companies should work in a coordinated manner to avoid misuse or unnecessary consumption or
usage of the nutraceutical formulations.
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Table 1. Generally recommended therapeutic use (myth) of commonly consumed
nutraceuticals along with their proven therapeutic usage (reality or fact)
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Nutraceuticals in health and diseases
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Modern nutritional science is young. Isolation of the first vitamin and its chemical definition was
framed in the year 1921. The idea of food containing Vital- amine came up in the year 1913 by
Casimir Funk.
Scurvy, beriberi, pellagra, rickets, xerophthalmia and nutritional anaemia are certain nutritional
deficiency related diseases that can be prevented and also treated by vitamins. Calorie
malnutrition and specific vitamin deficiencies were the focus during the era 1950 to 1970 and more
emphasis were given to starchy foods, vitamins and mineral supplementation. During the era 1970
to 1990, focus started shifting to diet related to chronic diseases like obesity, Type 2 diabetes
mellitus (DM), cardiovascular diseases, and several cancers.
Nutritional supplements are diet supplementary products which enhances health. They contain
ingredients like vitamins, minerals, amino acids or other botanical or dietary substances. These
micronutrients are addressed to improve health. However, these are not much substantiated by in
vivo data on safety, efficacy, and effect on health or pathological conditions.
In the year 1989, Stephen Defelice combined nutrition and pharmaceutical and coined the term
“nutraceutical”. According to him, nutraceutical is defined as “a food or part of a food that
provides medical or health benefits, including the prevention and treatment of disease” (1). These
contain bioactive nutrients that can alter the composition and metabolism of the gut
microorganisms and modulate transcription factors involved in inflammation and oxidative stress.
Further, mitochondrial dysfunction can be reduced, senescent cells can be removed, and gut
dysbiosis can be altered using nutraceuticals.
Clinical target identification and food matrix used is of utmost important in assessing the possible
use of nutraceuticals. Clinical evidences substantiating the health efficacy of nutraceutical based
on safety, efficacy and known mechanism of action are essential. Figure 1 shows the difference
between nutritional supplements and nutraceuticals.

Figure 1.
Nutritional
supplement and
Nutraceuticals (2)
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Modulations in diet are found to be beneficial in the treatment of cancer patients. Food low in
simple carbohydrates, with moderate amounts of protein, fiber, and fat are advantageous for
cancer patients. Nutraceuticals can enhance the quality of life by reducing toxicity associated with
chemotherapy and radiation therapy. Table 1 shows the nutraceuticals that can be used in cancer
treatment.
Table 1. Nutraceuticals used in Cancer treatment (3)
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Among chronic inflammatory joint diseases, rheumatoid arthritis is a systemic disease that mainly
affects synovial joints causing pain and disability. Disease-modifying anti-rheumatic drugs are used
to treat this disease. Nutraceuticals and supplements are used recently in the management of joint
diseases. Table 2 shows most commonly used nutraceuticals in rheumatoid arthritis.
Table 2. Nutraceuticals used in rheumatoid arthritis (4)

Some clinical studies show that pathogenesis of diseases like DM and their complications can be
modulated by nutraceuticals while few observational studies show that dietary antioxidants can
prevent coronary events. Table 3 shows the details of few clinical studies on nutraceuticals in DM
and cardiovascular (CV) events.
Nutraceuticals in Chronic Kidney Disease (CKD) (19)
Epigenetic alterations, composition and metabolism of gut microorganisms, cellular stress and
damage repair pathways, mitochondrial function, transcription factors affect the uremic
phenotype, a common feature in CKD. This disease and its complications can be prevented and
treated by nutraceuticals which can slow down the progression of kidney disease. Uremic
complications like metabolic acidosis, anemia, hypertension, insulin resistance, osteodystrophy,
and protein energy wasting, which are all early signs of CKD can be prevented by nutraceuticals.
Nutrition can impact regulation of epigenetic alternation. Nutritionally derived methyl donor
groups can maintain the nucleic acid methylation modifications, which are important for normal
gene function. Betaine, choline, folate, Vit B12, and methionine are nutritional interventions that
can target these modifications, which aim in promoting epigenetic alteration.
The non-digestible components in the food which help in the growth of beneficial microorganisms
are known as prebiotics. Foods that contain prebiotics are barley, chicory, oats, potato, banana,
onion, soybeans, grains and asparagus. These supplements have shown positive effects on the
plasma levels of urea and inflammatory markers in CKD patients.
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Table 3. Clinical studies on nutraceuticals in DM and cardiovascular events

CV – Cardiovascular, DM –Diabetes mellitus, IR- Insulin resistance, AMI – Acute myocardial infarction,
FPG – Fasting Plasma Glucose, OGTT-oral glucose tolerance test, IS –Insulin sensitivity
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Micronutrients such as Vitamin C, D, E, zinc, and selenium can affect the gut microorganisms.
Dietary proteins, red meat, and soy protein have good prebiotic properties and play vital role in gut
microbial metabolism. Rich fatty diets reduce total microorganisms in stools, increase the
intestinal permeability and endotoxins in blood. Virgin olive oil contains polyphenol, which shows
prebiotic activities. In CKD, nutraceuticals can reduce synthesis of uremic toxins in the colon and
hence, reduce the risk of endotoxins in blood and inflammation. More studies on personalized
dietary therapy targeting gut microorganisms can make nutraceuticals as important components
of standard renal care.
Less than 1% senescent cells are seen in young tissue or organ. As age increases, this rises to
greater than 5%. CKD is characterized with increased senescent cells. Senolytic drugs such as
dasatinab are a novel treatment gaining recognition. However, for efficacy, synergistic use of
quercetin is required to mitigate collateral damage to non-senescent cells. Several natural
senolytic compounds, such as resveratrol, fisetin, piperlongumine, tocopherol, curcumin,
berberine, rutin, catechin, proanthocyanidin, and ginkgo biloba extract can be acquired through
nutrition and are beneficial in CKD treatment. Vitamin E and zinc are micronutrients involved in
senescence. Apples are rich in quercetin, strawberries are rich in fisetin, and turmeric is rich in
curcumin which help in fighting against the senescent cells. Premature ageing and complication of
senescence in CKD can be avoided by using these nutrients.
Mitochondrial dysfunction is another characteristic of CKD disease which leads to over production
of reactive oxygen species (ROS) which trigger inflammation. Mitochondrial dysfunction can be
therapeutically targeted by food compounds like dietary fiber, curcumin, propolis, vitamin C,
selenium, allicin, amino acids, fatty acids, and resveratrol.
NFR2 (nuclear respiratory transcription factor 2) can neutralize NF-KB (nuclear factor-KB) related
inflammatory response. Pro-inflammatory mediators such as cytokines, chemokines, adhesion
molecules, cyclooxygenase 2, and nitric oxide synthase are inhibited by this mechanism. NFR2 can
be stimulated by tomato skin, turmeric, broccoli, sprouts, turmeric and coffee beans. These foods
can prevent progression of CKD by improving the inflammatory conditions.
Thus, nutraceuticals have the potential to influence most diseases by affecting the biochemical
pathway. Clinical research and development of nutraceuticals in disease management is lacking.
Lack of resources may be a reason. The perception that medical interventions are more important
than nutraceuticals may also be the reason. Health and life span of patients can be improved by
nutraceuticals. The concept of applying nutraceuticals in patient care can help in prevention and
treatment of diseases. Patients will also be more willing to use nutraceuticals in improving their
risk factors profile toward various diseases. The use of nutraceuticals also helps in maintaining
sustainability. Nutraceuticals can provide environmental, social, and economic benefits. From the
extraction of raw materials until the final disposal, nutraceuticals can help in protecting the public
health and environment.
Personalized medicine is a multi-faceted approach to patient healthcare. It emphasizes risk
assessment, prevention, detection, diagnosis, treatment, and management of diseases.
Nutraceuticals can be personalized by meeting the needs of nutrition treatment based on
individual’s genetic, genomic, environmental, and genetic information. Modulations in diet are
found to be beneficial in treatment of cancer patients.
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Lipid nutrition like polyunsaturated fatty acids and Omega-6 are related to weight management
and performance improvement. Lipid based nutraceuticals can prevent cardiovascular diseases,
rheumatoid arthritis, and age-related macular degeneration.
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The ongoing pandemic:
The coronavirus disease, also known as COVID-19, is an infectious and a potentially fatal disease
caused by the severe acute respiratory syndrome coronavirus 2 or SARS-CoV-2 virus. The virus is
primarily airborne and is transmitted either through aerosols from an infected individual
(symptomatic and asymptomatic) or through fomites, thereby mandating social distancing and
good hygiene (respiratory and hand hygiene). The first incidence of this disease was recorded in
December 2019, in residents of Wuhan, a city in the Hubei province in China. These initial patients
are presumed to have visited a marketplace where it is speculated that wildlife species were also
sold. The virus is theorized to have crossed the species barrier and infected these patients who
showed acute respiratory symptoms (1). On the 30th of January, 2020, the exponential rise in cases
led the World Health Organization (WHO) to declare COVID-19 a public health emergency of
international concern (PHEIC) -the highest degree of alarm conferred to a disease (unfortunately). A
total number of 37,523,094 COVID-19 cases and 1,078,404 deaths have been attributed to COVID-19
worldwide, as of today, the October 11, 2020. The situation in India remains critical with the number
of cases and deaths being 7,053,806 and 108,371 respectively.
Disease progression can be categorized into three phases. The first phase is initiated by virus
exposure and is marked by flu-like symptoms, fever, dry cough, body aches, shortness of breath;
severe cases may even require ventilation. The second phase is characterized by the development
of acute respiratory distress syndrome (ARDS). The third phase is marked by the development of
fibrosis (2). The elderly and individuals with co-morbid conditions such as hypertension, diabetes,
cancer are at a higher risk of developing severe symptoms or even experience death (some studies
also showed males to be more vulnerable).
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The WHO has listed various ways of curbing the transmission of disease. Practicing “good
respiratory etiquette” and personal hygiene are de rigueur ways of preventing disease spread.
Social distancing (minimum six feet), covering of the nose and mouth, regular and thorough
washing of hands or rubbing an alcohol sanitizer are few of the guidelines that need to be followed
to prevent infection.

Figure 1. All the sections of society are working together to
stop the pandemic of COVID-19. (Source: Iconscout, Creative
Commons 4 Attribution)

Woes of the pandemic:
Stress
“Uncertainty, confusion and a sense of urgency” are the initial hallmark reactions to any pandemic.
The COVID-19 pandemic caused people to spiral down the staircase of chaos and disorientation. Is
there going to be a pandemic? How can we stay at home for an uncertain amount of time? What
about our jobs, schools, colleges? Can asymptomatic individuals transmit the infection? What is the
difference between flu, influenza and COVID-19? Is the pandemic over or are we going to experience
another wave? Are we heading towards herd immunity? When is the vaccine going to be available?
Is the vaccine safe?
Constant anxiety about the wellbeing of oneself and beloved ones, daily routine disruptions, selfisolation, financial instability and work from home distress can have serious psychological,
emotional and medical repercussions. Racism, xenophobia and prejudice towards healthcare
workers are other adverse effects of the pandemic (3). Steven Taylor has described two types of
people at each end of the spectrum- one that over-reacts and the other that under-reacts to COVID19 related stress. The over-responders (COVID Stress Syndrome) constantly fear possible infection
whereas the under-responders believe that the pandemic threat is blown out of proportion and see
oneself at a lower risk of infection (COVID Disregard Syndrome). Persistent stress can cause
reduced immunity and enhanced susceptibility to infection; flinging the individual into a vicious
cycle. We must try to become resilient and internalize the fact that this COVID-19 pandemic will
ultimately cease just like the previous pandemics (Spanish flu pandemic, 1920).
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Neurological implications
Apparent crosstalk exists between coronavirus and neurological complications as is the case with
other respiratory affecting viruses (neurotropism of other coronaviruses). But clear-cut evidence for
crosstalk between coronavirus and neural abnormalities is absent/lacking. The SARS-CoV-2
infiltrates the cell by attaching to the angiotensin-converting enzyme-2 (ACE-2) via its receptorbinding domain of the spike protein (crown-shaped transmembrane surface protein) (4). Studies
have shown that SARS-CoV-2 can infect stem cell-derived dopaminergic neurons. Low levels of
SARS-CoV-2 RNA was recorded in cerebrospinal fluid (CSF) and post mortem brains of encephalitis
patients, nevertheless, other studies did not document such observations. Potential entry routes
proposed are: the olfactory route, the blood-brain barrier (BBB) and invasion of infected immune
cells. Loss of smell is a distinct and unprecedented hallmark of COVID-19 indicating a possible entry
route through the olfactory bulb. BBB is another potential route through which SARS-CoV-2 can
enter and infect the brain parenchyma. The specific docking receptors that aid invasion are obscure
but ACE2, neuropilin 1 (NRP1) and basigin (BSG) are noteworthy candidates. Circumventricular
organs such as the hypothalamus may be the plausible site of entry: infected immune cells such as
monocytes, can enter the brain via BBB and meninges, and consequently spread the infection to
the central nervous system (CNS). A surge in cytokines such as interleukin –6, 10 (IL-6, IL-10) and
tumor necrosis factor (TNF) in conjunction with T-cell depletion are believed to facilitate neuroinfection (5).
Neurological complications are reported extensively in association with COVID-19. Encephalitis,
encephalopathy and stroke are co-morbid conditions frequently observed in COVID-19 patients.
Neuroinflammation is moderately prevalent amongst patients and adds another layer of
viciousness to the SARS-CoV-2 infection. Other deleterious effects include multifactorial disorders
such as impairment of mental functions and consciousness. It remains ambiguous if encephalitis is
an irrefutable manifestation of SARS-CoV-2 infection. Ischemic strokes, especially embolic strokes,
and related coagulation abnormalities are frequently noted in patients (6).

Figure 2. Coronavirus
impacts each and every
aspect of our lives. The
drastic effects on brain
and mental health are
still under research but
all can understand them
easily. (Source: Pixabay,
Creative Commons)
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Impact of nutrition on COVID-19:
Nutrition influences cognition, emotion, obesity and ageing
Naja et al. proposed a four-tier system of utilizing nutrition to combat COVID-19 (7). At the
individual level, one needs to intake foods rich in vitamin A, E, D, B6, B12, iron and zinc that will
boost immunity and counter COVID-19 associated effects. Prominent shifts in lifestyle due to
lockdown, social distancing and self-isolation implemented by many governments around the
world impacted nutrient requirement. Avoiding a hypercaloric diet is mandatory because lack of
extraneous activity (less energy expenditure) can be detrimental to health, instead we must eat
healthy food such as whole grains, fruits and vegetables. Additionally, meal at inconsistent times
and frequent snacking can hamper metabolic homeostasis. At the community level, sufficient
access to food and other essential supply should be a top priority. Community members should not
partake in hoarding and panic buying as this may deprive other high-risk members. At the national
level, food insecurity, overworked healthcare workers and dwindling economies are major
concerns. Local agriculture, public awareness programs, for example, must be encouraged and
heavy dependence on food import, unrealistic price hikes must be discouraged. At the global level,
countries facing extreme difficulties should be dealt with altruistically (7).
COVID-19 patients are at a high risk of being malnourished. Malnutrition and degrading lifestyle
may cause sarcopenia (motor dysfunction) which is often overlooked due to other COVID-19 related
co-morbidities. A high rate of catabolism (protein) is cited as a risk factor for worsening COVID-19
symptoms. Early nutritional intervention delays aggravation of COVID-19 symptoms and fatality.
Brugleira et al. suggested a three-level nutrition management protocol: assessing nutrition and
screening of malnutrition, executing the nutritional treatment, and monitoring progress frequently
(8). Studies have elucidated the role between lymphopenia and COVID-19 severity. Lymphopenia
and other immune responses are compromised in the presence of malnutrition; glutamine and
glutathione mediate optimal lymphocyte function and may impart relief. The gastrointestinal tract
also plays a role in the development of malnutrition and increases vulnerability to exacerbation of
COVID-19. Gut microbiota is linked to lung microbiota and can be manipulated to positively
influence the lung tissue. Studies have shown that enteral nutrition can minimize intestinal
dysfunction and improve lung function (9).
Vitamin D is an essential micronutrient that is primarily absorbed from the UV-B sun rays but is also
scantly available in salmon and milk. Vitamin D is implied to be important in maintaining immunity
homeostasis due to its role in apoptosis, cellular proliferation and differentiation. Although vitamin
D is not directly implicated in managing COVID-19 symptoms it may enhance immunity and
dampen the adverse effects of the pandemic (10).
The brain is nutrient intensive: inadequate nutrition impedes brain function and hampers cognitive
function. Stress during early life or formative years increases ones' susceptibility to cognitive and
emotional dysfunction. Early life stress (ES) is associated with nutritional and metabolic disorders
such as obesity and diabetes. ES is credited to reduced levels of methionine, an amino-acid that is
key to methylation and biomolecule synthesis (protein synthesis and neurotransmitter synthesis).
Vitamin B12, also known as cobalamin, gets converted into coenzymes that regulate methionine
production by catalyzing methyl group transfers. Vitamin B12 deficiency is linked to increased
adiposity as illustrated by the animal studies conducted by Ghosh et al. Severe vitamin B12
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deficient C57BL/6 mice showed increased body fat % but moderately vitamin B12 deficient mice
did not exhibit such a stark body fat increase (11). SIRT1 is another correlated gene that is believed
to modulate food intake and energy expenditure. Any discrepancy in the function of SIRT1 may lead
to obesity. Interestingly, SIRT1 also acts as a neuroprotective agent against neurodegenerative
disorders such as Alzheimer’s disease and Parkinson’s disease; both of which show explicit memory
impairment and dementia (12).
Obesity is now an eminent global phenomenon and is not just restricted to high-income countries.
Its prevalence and incidence show no sign of slowing down. Obesity can lead to cardiovascular
complications (hypertension), diabetes and sleep disorders (obstructive sleep apnea). Studies also
show that obesity plays a role in neuroinflammation and might predispose an individual to
cognitive impairments. Consuming a diet, rich in refined sugar and saturated fatty acids render an
individual vulnerable to obesity. Baby food, health drinks for growing children, pregnant and
lactating mothers that are widely available in India are highly rich in sugar. A lifestyle shift from
rural to urban areas can be attributed to the high intake of these sugar-rich instant foods. Many
negative health concerns, for example, childhood obesity development and diabetes, are
associated with such sugary diets (13). A high-fat diet might induce the hypothalamus to activate
the toll-like 4 receptor-mediated neuroinflammatory pathway. Studies on effects of high-fat diet on
the hippocampus, which is believed to be the cornerstone of learning and memory, depict similar
memory-related deficits. Nonetheless, the exact mechanism remains obscure. Ghosh et. al.
developed a novel rodent model-the WNIN/Ob that portrayed the role of oxidative stress on
mediating the crosstalk between obesity and ageing (14,15).
Obesity and diabetes predispose an individual to COVID-19, this is especially true of the elderly,
African-American population and individuals with pre-existing disease concerns (cardiovascular
health conditions). COVID-19 is marked by lung inflammation especially alveolar inflammation and
damage. It is imperative to take measures to curb obesity-induced inflammation, especially in the
alveolar tissue as it may further deteriorate the harmful effects of COVID-19 on lungs. Studies have
shown that a high saturated fat diet has an abnormal immune response such as high macrophage
levels in alveolar tissue. Such diets can also reduce T-cell levels and cause B-cell dysfunction in
response to influenza virus; these findings can also be extrapolated to COVID-19. Diets rich in
saturated fat, refined sugar and scarce in fibers induce tipping of the balance between innate and
adaptive immunity: innate immunity is starkly increased whereas adaptive immunity mediated by
T and B cells is impaired. This is noteworthy as severe COVID-19 patients exhibit T and B cells
depletion (16).
Oxidative stress, inflammation, insulin resistance, cognitive dysfunction and sub-optimal motor
control are some of the complications attributed to senescence. Food sources rich in polyphenols
such as berries (blueberry and strawberry) can decrease the harmful effects of oxidative stress and
inflammation. Polyphenolic substances can counter and even reverse the debilitating effects of
senescence on cognition. Studies show that blueberries, which contain anthocyanins, significantly
abate cognitive decline, enhance working memory and recall (17).
High mortality rates and severity of COVID-19 is prominent in the elderly. Immunosenescence,
inflammation and mitochondrial dysfunction are few of the hallmarks of ageing that result due to
age-dependent modifications at the cellular, tissue and organ level. Toll-like receptors activate
interferon’s that can “limit” entry of SARS-CoV-2 and enhance macrophage, natural killer cells and
lymphocytes function. Retinoic acid inducible gene I (RIG-I)-like receptor induces the mitochondriaAPTI Women's Forum Newsletter, Oct - Dec 2020 | 19

mediated anti-viral signals that further increase interleukins (ILs) and tumor necrosis factor-a (TNFa). Nuclear factor kappa B(NF-kB) pathway and NLR family pyrin domain containing 3 (NLP3)
pathway serve as a converging point as it is related to above and stimulated by SARS-CoV-2. ACE2,
TNF-A converting enzyme (TACE), TMPRSS2 and tumor growth factor - β (TGF-β) may shed light on
the inter-relationship of ageing and COVID-19.
Conclusion:
During these unprecedented times, experiencing a significant amount of distress is reasonable;
nevertheless, we must try our best to overcome its perils. Looking at the silver lining, COVID-19 has
ushered in us resilience that we would not have discovered otherwise. We have come to appreciate
greatly- our relationships, our workplaces and of course the importance of eating nutritious food.
COVID-19 is believed to be involved in many neurological complexities and has more than one
potential route to infiltrate the brain. Malnourishment is a plausible cause of aggravating the
disease. Waning immunity and inflammation augment disease symptoms. The elderly, obese and
diabetic individuals are at a higher risk of experiencing severe symptoms and even death. We must
abstain from a diet rich in fatty acids and sugars, instead we must increase the intake of food rich in
vitamins, fiber and antioxidants.
The considerable morbidity of COVID-19 has put/placed us in a race against time and to come up
with an efficient and cost-effective intervention takes top priority. However, in the interim,
provisional interventions need to be tested for their efficacy and made available to the general
public. Nutritional interventions can impart such relief. As Hippocrates once said “Let food be thy
medicine and medicine be thy food” Eat healthy, stay safe.
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Introduction to Psoriasis
Characteristically, psoriasis is a chronic, inflammatory, auto-immune skin disease comprising
cutaneous as well as systemic manifestations. Typically, it is marked by phases of rapid
proliferation of epidermal cells, especially keratinocytes, indicated by dry, erythematous scaly
patches over the skin at different locations (1). The sequence of events leading to this exaggerated
and disordered epidermal cell proliferation and keratinization though not very clear, are believed
to be due a host of factors like disturbance in the levels of cyclic – adenosine monophosphate
(cAMP), epidermal growth factor receptor binding, protein kinase C, transforming growth factor-α
(TGF-α), and a dysregulation of T cell function. Psoriasis mainly manifests in the following
categories:
Psoriasis vulgaris: This is the major type with the patients showing characteristic pink, red
plaques on skin
Guttate psoriasis: This condition is generally found in children and young adults with small
teardrop shape spots and red, scaly appearance of skin.
Inverse psoriasis: This is a condition generally associated with skin folds and found in places
such as armpits and genital areas.
Pustuar psoriasis: It involves pus filled blisters all over the body
Palmoplanter psoriasis: As the name indicates, in this condition the psoriatic patches occur on
palms of hand and soles of feet.
In addition to skin, it may also affect nails and joints. The increased levels of pro-inflammatory
cytokines and long-term activation of the immune pathways can cause long-term damage to
multiple tissues and organs leading to comorbidities like psoriatic arthritis (PsA).
Management of Psoriasis
There is no cure for psoriasis, however, there are certain therapeutic approaches which help in the
mitigation of its symptoms. The choice of therapy depends the presentation of the disease, the
comorbidities, and patient demographics. Different modalities which have been used in
management of psoriasis generally act by suppressing inflammatory pathways, restoration of skin
health, and decreasing sensitivity of skin to stressors. Broadly, the therapeutic modalities can be
categorized into the following:
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a) Topical therapy: This includes application of topical formulations containing salicylic acid,
vitamin D analogues (Calcipotriol), emollients, and retinoic acid derivatives in combination with
topical corticosteroids.
b) Systemic treatment: This comprises of oral or parenteral administration of drugs such as
cyclosporine, methotrexate, retinoids, phosphodiesterase inhibitors, and fumaric acid esters. In
patients intolerant with traditional systemic therapies, biologics like TNFα inhibitors can be
employed.
c) Phototherapy: This includes exposing the epidermal layer to different sources of electromagnetic
radiation such as sunlight, broadband and narrowband ultraviolet B (UVB) radiation, and laser.
They might also be used in conjunction with photodynamic agents such as naturally occurring
coumarin derivatives.
Limitations of conventional therapy
Psoriasis is a complex disease associated with other comorbidities. Though different novel and
targeted therapies have been developed, only alleviation of the symptoms is achieved and the cure
for the disease remains elusive. In many cases the clinical response is short lived, requiring a
change of therapy with a different agent. Some of the other limitations of the current therapy
include adverse effects, long term dosage regimes, and more importantly economic
considerations. This spearheads the approach to develop a sustainable treatment for the relief of
patients with psoriasis. Herbal extracts containing coumarin derivatives have been tried via
photodynamic therapy approaches; however, they too show phototoxicity and other systemic side
effects.
Nutraceuticals for skin health
Skin acts as a primary barrier against external insults such as infections, chemicals, and radiations.
The nutritional consumption of an individual plays a pivotal role in the maintenance of skin health.
Therefore, there also lies the possibility to manipulate and mitigate the skin conditions by
consuming a diet enriched in compounds that benefit skin health. Japan has for long being
studying the effect of varied diet on health. They coined a term called as “FOSHU”, meaning food
for specific health use based on its applications. Dr. Stephen DeFelice in 1989, coined the term
“Nutraceutical”, which means an intermediate between nutrition and pharmaceutical. Thereafter,
a number of nutraceuticals including those for skin health have paved their way in market.
Nutraceuticals, especially plant based, is a growing segment with a net worth of USD 382.51 billion
in 2019 and CAGR of about 8.3 % till 2027 (2). With growing awareness and ageing population,
nutraceuticals offer many advantages such as self-care and control, health benefits, accessibility,
affordability etc. Several nutraceutical products have been consumed for their beneficial effects on
skin. These include polyphenols, bioactive peptides, oligosaccharides, carotenoids, vitamins such
as Vit A, D, E and C, polyunsaturated fatty acids (PUFA), monounsaturated fatty acids (MUFA), ω-3fatty acid derivatives etc. (3) These compounds are reported to act by decreasing the damage
caused by external stressors such as infections, chemicals, and radiation, and enhance
immunological responses.
Nutraceuticals for Psoriasis
Psoriasis being a chronic disorder, patients often seek alternative therapy, lifestyle changes, and
use different supplements to mitigate their condition. There exists a bi-directional correlation
between obesity and psoriasis. A significant improvement in severity of psoriasis was observed in
patients who were administered hypocalorific diet (<1000 k cal/ day). Several phytochemical
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classes present in different nutraceutical ingredients are reported to alleviate the psoriatic
symptoms. These include:
a) Essential Fatty acids: Barrea et al. showed that the average diet of a psoriatic person lacked
essential fatty acids, which might be related to epidermal hyperproliferation (4). Consumption of
dietary supplements containing approximately 1-8 g rich fraction of PUFA show anti-inflammatory
effects (5). Another source of PUFA and phytosterols is the evening primerose oil (Oenothera
biennis). Consumption of evening primerose oil rich in PUFA provides the body with dihomogamma-linolenic acid (DGLA), which inhibits the conversion of leukotrienes involved in
inflammatory mechanism (6). Patients showing mild to moderate psoriatic lesions also showed a
significant improvement with fish oil supplementation of 6-70 mg containing 18%
eicosapentaenoic acid (EPA) and 12% docosahexaenoic acid (DHA). This was attributed to the
increase in ratio of leukotriene B5 (LTB5).
b) Polyphenols: Consumption of antioxidants help in curtailing the ROS responsible for oxidative
stress in undifferentiated keratinocytes and consequently abnormal stratum corneum in patients
with psoriasis (7). Gallic acid, a polyphenolic phytoconstituent was studied for its applicability in
attenuation of psoriatic conditions. Consumption of gallic acid was reported to significantly reduce
the psoriatic index by inhibiting the production of keratin -16 and keratin 17, biomarkers of
psoriasis (8). Over expression of several signalling factors such as STAT3 and NF-κb is observed in
skin tissues of psoriatic patients. Genistein, an isoflavone derivative, significantly attenuates the
levels of these factors, as well as inhibit the levels of inflammatory cytokines decreasing the skin
thickness and erythema (9). The psoriatic severity index was reported to decrease in patients
showing mild to moderate psoriasis by administration containing mixture of polyphenolic extract
of olive oil along with Vit A, riboflavin, and biotin (10). Consumption of curcumin has shown to
ameliorate a number of auto-immune conditions including psoriasis by regulating inflammatory
cytokines such as IL-1β, IL-6, IL-12, TNF-α, and INF- γ in immune cells (11). Consumption of
flavonoid derivative such as luteolein-7-glucoside was reported to inhibit IL-22/ STAT3
inflammatory pathway, thereby reducing proliferation and acanthosis in keratinocytes of the
epidermis in mouse psoriatic model (12).
c) Vitamin based supplements: Vitamin D is essential for differentiation, proliferation, immune
and inflammatory response of the skin and 25-hydroxyvitamin D deficiency is reported in the skin
of psoriatic patients (13). Medicinal mushrooms prepared by irradiating certain species of
mushrooms with UV radiation to enhance its vitamin D content were found to be useful in the
management of psoriasis. The supplements most prescribed include fish oil and selenium,
responsible for anti-proliferative and immunoregulatory pathways. Consumption of supplements
containing selenium, coenzyme Q, and vitamin E proved to be beneficial when compared to
placebo in severe cases of erythrodermic and arthropathic psoriasis (14). Vitamin A is reported to
inhibit keratinization in chick embryos. Consumption of vitamin A and its supplements has been
proven beneficial in psoriasis and other skin keratinization disorders (15).
d) Miscellaneous Nutraceuticals: XP-828L , a growth factor enriched fraction of bovine milk was
reported to show a reduced PASI (Psoriasis Area and Severity Index) score when patients were
administered 5 g dose twice a day for a period of 56 days (16). Lithium carbonate is used as
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long-term therapy in bi-polar disorder, however it was observed that it leads to inositol depletion
which leads to exacerbation of psoriasis. Co-administration of inositol supplements in this
condition was reported to alleviate psoriatic conditions (17). Ceramides are an integral structural
component of skin that aid in barrier function. The structural organization of ceramides in the
stratum corneum appear to be perturbed. Oral consumption of phytoceramides have been
reported to enhance the lipid synthetic capacity of epidermis (18). Ginsenoside Rg1, a triterpenoid
derivative in Panax ginseng was also reported to decrease PASI score of psoriatic patients by
downregulating the inflammatory NF-κB signalling pathway (19). A randomized double blind
placebo controlled trial studying the effectiveness of probiotics in 18-70 year old patients with
plaque psoriasis showed that the patients who were administered probiotics for 12 weeks showed
a clinically relevant improvement in Physician Global Assessment index when compared to placebo
group (20).

Figure 1. Schematic representation of the role of nutraceuticals along with their mechanism of action

Summary
Psoriasis negatively impacts physical and emotional health of individuals affected with the disease.
Nutraceuticals provide a convenient and economic option for people suffering from this disorder,
however scientific evidence for nutraceuticals used in psoriasis management is still limited. The
benefits of certain nutraceuticals are very evident, however, this strategy needs strong prescription
controls as overconsumption of some of these may lead to secondary effects and interactions with
other drugs, herbs, and food. For instance, consumption of folic acid supplements is shown to
attenuate the effects of anti-folate drugs used in treatment of psoriasis (21). Overall, in our opinion
the nutraceutical supplements with anti-inflammatory properties are generally found to be very
beneficial in psoriasis.
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As we transit into a health-conscious era, recent years have witnessed a massive shift in our
understanding of having a good health to maintaining one for a long time. An altered level of gut
microbiota, scientifically termed as dysbiosis, has shown its influence on human health and
association to various diseases. Thus, in order to restore and maintain the natural gut flora, the use
of good microbes, so called as probiotics, present either in the food or as food supplements, is
upsurging. Probiotics, as defined by the joint Food and Agriculture Organization (FAO) and World
Health Organization (WHO), are “live micro-organisms, which when consumed in adequate
amounts, confer health effect on the host”. These health benefits could be specifically functional,
nutritive, medicinal, and/or pharmaceutical benefits. Though, this definition encompasses a broad
range of probiotic claims, it renders a loose grip on their proper regulation. In order to make this
distinct, Arora and Baldi, classified them as “Nutribiotics and Pharmabiotics” (1). The later includes
probiotics having health claims, either general or specific, and they largely fall under the category
of pharmaceuticals. This article focuses on understanding the former term, “Nutribiotics” and gives
a further insight on their involvement in maintaining good health, directly as well as indirectly.
Nutribiotics: The concept
Consisting of nutrition and the living/biotic element, nutribiotics include probiotic microbe-based
products which have nutritive claims and maintain good human health. This can be in the form of
food, a food product or a dietary supplement, controlled under the regulatory framework and
subjected to food safety and dietary guidelines. At times, they are even categorized under the class
of nutraceuticals.

Figure 1. Key components/ features of nutribiotics.
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Table 1. Probiotics which act as nutribiotics (2)

Apart from its regular role of generating short-chain fatty acids (SCFAs) that lower the intestinal pH
and strengthen the barrier function of the intestinal mucosa, some nutribiotic strains also produce
essential vitamins, minerals and other elements (direct effect) or convert precursors to active
metabolites (indirect effect) and resolve health issues related to nutritional abnormalities and
metabolism.
Nutribiotics for direct health effects
Certain vitamins which are not synthesised by the human body and are least supplied through the
diet are largely synthesised by certain probiotic strains. This includes B-vitamins like thiamine (B1),
riboflavin (B2), niacin (B3), pantothenic acid (B5), pyridoxine (B6), biotin (B7), folate (B9-11),
cobalamin (B12), and vitamin K. In order to meet their nutritional deficiency, food products like
yogurt or fermented milks and soy can be fortified with strains producing such vitamins. As
demonstrated by in vivo studies done by Pompei et al., intake of diet rich in folate producing
Bifidobacteria strains like B. adolescentis MB 227, B. adolescentis MB 239, and
B. pseudocatenulatum MB 116 enhanced the folate levels in the body which act as cofactors and
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and essential substrates in various metabolic pathways (3). Vitamin B1 or thiamine, which acts as a
coenzyme in the tricarboxylic acid (TCA) cycle and essential component of the nervous system, was
elevated with B. longum, S. thermophilus ST5, and L. helveticus in fermented soy beverages and
milk (4,5). Similarly, riboflavin (Vitamin B2), which is a cofactor in various redox metabolic reactions
and cycles, has been extensively studied for its production from bacteria. This includes LAB,
Bifidobacteria species, L. fermentum KTLF1, L. plantarum, L. acidophilus in yogurt and milk whey,
which were studied by Thakur and Tomar (6). To add further, LAB and Bifidobacteria are also
popularly known to produce folate, mannitol, sorbitol, and certain amino acids like L-arginine, Daspartate, and D-glutamate (7).
Apart from their normal defence mechanisms, some probiotic strains are well-known for producing
antimicrobial peptides called bacteriocins. They work by creating pores or membrane perturbers or
inhibit various phases of cell divisions in the toxic microbes within the gut. These are generally
produced by lactic acid bacterias like L. lactis subsp. Lactis (nisin, lactocin, mersacidin), L. gelidum
(pediocin PA1, sakicin A, leucocin A), E. faecium (lactococcin G, plantaricin A, enterocin X), L.
acidophilus (acidocin B, entereocin P, reuterin 6), and L. helveticus (lysostaphin, enterolysin A,
helveticin J). Incorporation of these microbes in food or as food supplement can render an effective
defence mechanism against invading toxic pathogens in the human body. Apart from these
benefits, nutribiotics also produce essential elements like selenium and amino acids like
tryptophan, which have immunomodulatory action (8).
Nutribiotics for indirect health effects
Being indicated primarily for gastrointestinal conditions like lactose intolerance, diarrhoea and
antibiotics-related GI disturbances, probiotics are now also used to address malnutritional issues
like immunity enhancement, cholesterol metabolism, and faecal enzyme imbalance. The major
nutritional health benefit associated with the probiotics is seen in modulating lactose intolerance.
Deficiency or insufficient activity of primary metabolising enzyme β-galactosidase (Lactase), which
metabolises the lactose from the ingested food, causes symptoms like nausea, flatulence,
abdominal distention, and severe diarrhoea after the ingestion of dairy products. This leads to
increased lactose concentration in the large intestine and metabolising it to generate hydrogen
leads to the GI disturbances and diarrhoea. This can be life worsening in conditions like irritable
bowel syndrome or low dairy product consuming population. S. thermophilus, a thermophilic lactic
acid bacterium, and L. delbrueckii sp. bulgaricus (L. bulgaricus) in yogurt are the very well-known
nutribiotics proved to be effective in the management of lactose intolerance. Also, lactase
producing bacteria like L. acidophilus, L. rhamnosus, L. casei, Bifidobacterium (B.) breve, B. longum,
and B. infanti had been proved to be clinically useful in the lactose intolerance condition (9).
Recently, Gingold-Belfer, Rachel, et al. reported a unique clinical study on the use of novel βgalactosidase producing probiotic formula (Bio-25, Ambrosia-SupHerb, Israel), which reduced the
severity and frequency of the symptoms, improving patient conditions (10). In another similar
clinical study reported by Roskar et al. 2017, a randomized and placebo-controlled clinical trial,
mentions beneficial effects of a combination of new probiotic strains, B. animalis subsp. animalis
IM386 and L. plantarum MP2026, on lactose tolerance at 2-week follow-up, indicating the longlasting benefits compared to that in the placebo-control group (11).
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Another nutrition advantage from probiotics is the production of health beneficial metabolites, i.e.,
acting as the precursor of bioactive compounds having health promoting effects. Some of the
bacteria also play an important role in the de novo biosynthesis of several amino acids and shortchain fatty acids (SCFAs). Gorissen and colleagues studied the production of conjugated linoleic
acid and conjugated linolenic acid from the precursor polyunsaturated fatty acids (PUFAs) linoleic
acid and α-linolenic acid, respectively. Naturally present in pomegranate fruit seeds (Punica
granatum) and Trichoxanthes kirilowii, the authors reviewed the biosynthetic capabilities of the 36
different Bifidobacterium strains to produce the metabolites. These metabolites are also reported
to have health-promoting properties like hypolipidemic, anti-atherogenic, and anti-inflammatory
effects. These nutribiotic bacteria also utilise hexose sugars to produce SCFAs (acetate, propionate,
and butyrate). These SCFAs, primarily butyrate and propionate, are also known to have beneficial
effects in several diseases including inflammatory bowel disease, colon cancer, and heart diseases.
Propionate and butyrate promote the immunomodulating effect by triggering the IL 10 effect via
binding to lymphocyte GPR43 receptor providing protection against obesity and diabetes (12).
Further directions and conclusion
Nutribiotics is a newer horizon in the therapeutic modalities and can be consumed as an additional
supplement in the daily life or in a fixed dose combination for a particular period. Most important
aspect of the nutribiotics is the maintenance of the viability of the microorganism strain during the
storage period. There are various factors affecting the viability of the strain like physical
(temperature), chemical (pH and water activity), and biological (strain of the microorganism,
symbiosis/ antagonism of the strains) considerations. The ability of the strain to withstand the
formulation and processing conditions should be considered in order to maintain the quality of the
product. Further, a rational combination of strains in right dosage form is a must to have the
maximum efficacy. As nutribiotics come under the nutraceutical head, the clinical part is generally
overlooked and very few products in the market withstand their claims. Considering the large
number of strains available and their results into multiple permutation and combinations, the
clinical studies proving their safety and efficacy become one of the points to be greatly considered.
Large number of clinical trials and studies exploring the nutritional side of nutribiotics shall further
augment this upcoming concept, further drawing a clear line of correlation between the gut flora
and human health.
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Abstract:
The immune system is a highly specialized well-coordinated and well-programmed multifaceted
machinery of the human body involving various cellular and tissue-level entities in their
appropriate functioning. Proper functioning of immune system is compromised under influence of
various intrinsic and extrinsic factors such as changing lifestyles and environmental factors etc
creating the need towards external supplements to maintain and boost our immune system. New
class of supplements named as superfoods have evolved recently to boost the immune system and
fight against pathogenic invasion. This article is an attempt to emphasize on the importance of
these new classes of superfoods and challenges associated with their use.
Keywords: Immune system; Nutrient powerhouses, Superfoods, Nutritional supplements

1. Introduction
Immune system is well-versed to fight against wide range of potential pathogens. On a
physiological level, immune system response to an invader is an intricate and coordinated set of
interactions among many classes of proteins, molecules, and cell types. In this way, the immune
system eliminates viruses, bacteria, and other pathogens and molecules that may pose a threat to
the organism. The functional immune system protects against infection while maintaining
homeostasis in a fluctuating environment. Condition worsens only when the interaction between
the host and the pathogenic invader causes sufficient damage to disrupt homeostasis. Sometimes
it becomes difficult on part of immune system to check potential invaders requiring use of
additional agents to control infection (1). This creates the need for peripheral supplements as
nutrient rich source which regulate or alter the scope, type, duration or competency of the immune
response.
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Nutritious diet rich in vitamins, minerals and antioxidants are among the most important aspects of
a healthy lifestyle. Nutrient-rich foods lower the risk of many other serious health conditions while
providing numerous health benefits. A fairly new term “superfood” appended with vitamins,
minerals, and antioxidants that offer maximum nutritional benefits in minimal calories has been
introduced. However, it is considered as a marketing term and till date no standard criteria or legal
definitions have been framed that classify any food as a superfood. But market has been flooded
with products named as "superfood" describing foods that make you feel and appear better with
claimed longevity. Thus this article is an attempt to exemplify about superfood with their claimed
benefits and effect on immune system.
There is no precise context of what designates a "superfood." However, superfoods are seen as a
powerhouse supplement to be reckoned with that provides enormous amounts of phytochemicals,
antioxidants, minerals, and vitamins (2). Most superfoods come from plants, but some fish and milk
products are also considered. Some of the common foods categorized under superfoods with rich
source of nutrients are enlisted in Table 1.
Normally any food that is rich in supplements and healthful sources is usually included in the
classification of Superfoods. Superfoods are incredibly high in micronutrients like vitamins,
minerals, enzymes, and other bioactives. These supplements are essential for appropriate
development of our body. These special foods can be considered as the superheroes of the plant
world. However, rather than battling diseases, superfoods serve as a fuel to our body so it can
retaliate against persistent diseases and other supplement inadequacies. Most superfoods
originate and develop in nature in the form of organic products, seeds, vegetables, ocean growth
(or green growths), and leaves (3).
2. Benefits of superfoods
The high nutrient and mineral substances found in superfoods enable our body to keep away from
diseases and maintain us healthier. These superfoods when amalgamated with a balanced eating
schedule provide nourishments to improve vital organs like heart, energy levels, weight reduction
and even lessen the impressions of aging. Superfoods rich in antioxidants may help
precludemalignant cells, while good fats can decrease the danger of coronary infirmity. Fibers
represent an important component in numerous superfoods and help to avert diabetes and
stomach related issues while phytochemicals offer various medical advantages in cardiovascular
disorders and various types of cancer. Furthermore, superfoods are known to armor human body
from toxins, ill effects of cholesterol, normalize metabolism, and lessen inflammation (5).
3. Superfoods and balanced-diet
Superfoods provide numerous supplements useful for wellbeing requiring them consistently but
eating superfoods alone doesn't recompense for a healthy diet. Eating similar kind of food can be
deleterious to health byimpeding one from getting all of the required supplements. Thus,
superfoods ought to be added to a well-balanced diet routine, not replace one (6).
4. Superfoods as an Immunity booster
Everyday our body is exposed to numerous intruders like microbes, germs, and viruses that are
attempting to attack and assault your body. Our multifarious immune system acts like an individual
military, equipped and prepared to safeguard from these unfamiliar intruders that cause hurt. With
healthy immune systems, regardless of whether avirus attacks our bodies, it's typically a short time
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Table 1. List of common foods categorized under superfoods

before it can ward it off. A deficit in functioning of our natural defense mechanism leads to deviated
action casing different disordered conditions that can be categorized into autoimmunity,
immunodeficiency, and hypersensitivity. So to help our combatants and get our immune system
"serving" us with excellence, it's essential to focus on the correct fuel (7).
An insufficiency of single supplement can modify the body's immune reaction. Various studies have
reported that inadequacies in key elements like zinc, selenium, iron, copper, folic acid, and Vit. A,
B6, C, D, and E can drastically alter the immune response. These supplements support the immune
system in a few different ways: functioning as a cancer prevention agent to secure healthy cells,
supporting the development and functioning of immune cells, and creating antibodies.
Epidemiological investigations
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found that the individuals who are inadequately nourished are at more serious risk of bacterial,
viral, and different diseases. Insufficiencies in these supplements can be forestalled by framing
adequate palate and food plate with required constituents. However, there are certain
populations and situations in which one can't generally eat an assortment of nutritious foods,
or some require expanded supplement needs. In these cases, a nutrient or mineral may assist
with filling nutritional gaps. Studies have demonstrated that supplementation of vitamins and
minerals can improve immune reactions in these congregations. Low-pay family units,
pregnant and lactating ladies, newborn children and babies, and the sick are instances of
gatherings at risk.
Taking adequate supplements as a feature of a varied diet routine is needed for the functioning and
health of all kinds of cells, including immune cells. Certain dietary plates expose the body to
microbial assaults and source of inflammation, yet it is improbable that singular nourishments
offer exceptional assurance. Body's immune reaction vigor is under the influence of numerous
micronutrients. Key supplements recognized as vital for the development and working of immune
cells include Vit. C, Vit. D, zinc, selenium, iron, and protein irrespective of plant and animal source.
Diets that are common, with lower supplements and negligible variety can adversely influence a
healthy immune system. Western eating regimen high in carbohydrates, sugar and red meat and
low in vegetables and fruits contribute negligibly towards gut microflora bringing about chronic
inflammation of the gut, and related reduced immunity (8).
The inhabitant microflora also known as microbiome is a principal metropolis of trillions of
microorganisms or organisms that reside in our bodies, generally gut flora. The gut represents
significant site of immune activity with the creation of antimicrobial proteins. The diet routine
commands the quality of microbial inhabitants in our digestive organs. A high-fiber plant-rich
supplement with a lot of natural products, vegetables, whole grains, and fruits help in the
development and maintenance of beneficial organisms. Certain accommodating microorganisms
break the fibers into short-chain unsaturated fats that triggers the immune activity. These are
called prebiotics that feed on microorganisms. Probiotic foods contain live accommodating
microbes, and prebiotic food sources contain fiber and oligosaccharides that keep up the healthy
association of those microorganisms. Thus, food containing probiotic and prebiotic diets might be
beneficial (9).
In conclusion, none of the food can give you the entirety of the essential nutrients, minerals, and
antioxidants required. It is imperative to eat a wide assortment of supplement rich nourishments to
acquire the medical advantages our bodies need. A well-balanced and nutritious eating regimen
ought to incorporate organic products, vegetables, slender protein, whole grains, fruits, and nuts
while restricting the intake of sodium, awful fats, and refined sugar. At the point when combined
with exercise and standard physical activity, a healthy and nutritious eating routine can do some
amazing things for well-being.
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Nowadays nutraceuticals are gaining significance in the global market as they are known to have
multiple health benefits. Besides, natural products are less toxic as compared to synthetically
derived products. Curcumin, a yellow pigment present in the Indian spice Turmeric (Curcuma
longa, Family: Zingiberaceae), is chemically called diferuloylmethane. It was first discovered in
1815 by two German Scientists, Vogel and Pelletier. In India and most other Asian countries,
because of its flavor and color, it is a common spice used in the preparation of curries. India is the
largest producer and consumer of turmeric. The global market of turmeric is estimated to grow
~1.7 million metric tons by 2027 (1). Turmeric contains biologically active curcuminoids (curcumin,
demethoxycurcumin, and bisdemethoxycurcumin). Curcumin with chemical formula of (1,7-bis-(4hydroxy-3 methoxyphenyl)-hepta-1,6-diene-3,5-dione), a lipophilic polyphenol may work as an
anticancer, antibiotic, anti-diabetic, anti-inflammatory, and anti-aging agent as suggested by
several in vitro, in vivo studies and clinical trials. In neutral and acidic pH at room temperature, it is
practically insoluble in aqueous solutions. Structurally, it exists in two tautomeric forms, keto, and
enol. Besides its use as a curry spice, turmeric has been historically used as a natural coloring agent
(food cosmetic and textiles), an insect repellent, and as an antibacterial agent. As per Ayurvedic
medicine, turmeric has been used for various medical purposes such as wound healing, respiratory
problems, liver, and dermatological disorders. According to the United States Food and Drug
Administration (FDA), curcuminoids are generally recognized as safe (GRAS). Clinical studies
reported that even at a high single oral dose (up to 12 g/day), curcuminoids were found to be safe
(1).
Antimicrobial activities for curcumin against different bacteria, viruses, fungi, and parasites have
been reported. The results for antimicrobial activity of curcumin have shown it to be a good
candidate to improve the inhibitory effect of existing antimicrobial agents through synergism. A
mixture of curcumin with other antimicrobial agents is utilized for developing antimicrobial skin
gels and emulsions with enhanced skin protection and wound dressing properties (2). Curcumin
exhibited inhibitory activity on methicillin-resistant Staphyloccocus aureus strains (MRSA) with a
minimum inhibitory concentration value of 125–250 µg/mL (3). Curcumin showed the antiinfluenza activity against influenza viruses PR8, H1N1, and H6N1 and results showed that more
than 90% reduction in virus yield in cell culture using 30 µM of curcumin (4). High-risk human
papillomaviruses (HPVs) infection via the expression of E6 and E7 viral oncoproteins play an
important role in the development of cervical carcinoma. Curcumin exhibits the inhibitory action
against the expression of E6 and E7 genes of HPV-16 and HPV-18 as two main highly oncogenic
human papilloma viruses (5). Curcumin was found to have an Anti-HIV activity by inhibiting the HIV1 and HIV-2 protease with IC50 of 100 µM and 250 µM, respectively (6). Integrase as another
essential enzyme for HIV-1 replication was found to be inhibited by curcumin with an IC50 value of
40 µM (7).
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Curcumin has a positive effect on the gastrointestinal tract, as it serves as an immune defense
against Helicobacter pylori, Candida albicans, Giardia, Escherichia Coli, Toxoplasma gondii and
also has anti-inflammatory and antioxidant effects (8). Curcumin has an advantageous effect on
obesity and diabetes such as lowering body weight, upregulating insulin sensitivity, and
preventing diabetes development (9).
Curcumin has a very short half-life and belongs to BCS class IV, hence bioavailability of
conventional formulations is also low. This is the reason behind the low therapeutic activity of
curcumin despite having numerous health benefits and pharmacological activity. Novel
techniques like nanoparticles, liposomes, conjugates, micelles, self-emulsifying systems to
increase the bioavailability of curcumin are necessary. Yam et. al formulated a novel liquid selfemulsifying drug delivery system (SEDDS) containing curcumin dissolved in lauroglycol (oil),
labrasol (surfactant), transcutol HP (cosurfactant). Then liquid SEDDS was solidified by a spray
drying technique utilizing Aerosil 200 as a solid carrier. Results showed that solid SEDDS
significantly increase in vitro release rate compared to crude powder, also increasing
bioavailability when administered to rats. In addition to this, solid SEDDS decrease production
cost and increase the stability of products when compared with liquid SEDDS (10).
Another study by Nirmala et. al states that galactosylated alginate- curcumin micelles can be
used for targeting hepatocytes. Asialoglycoprotien (ASGPR) receptors are selectively exhibited by
hepatocytes that make ASGPR a choice for targeting the liver. The process includes peroxidation
of sodium alginate to form alginate aldehyde followed by the addition of amino acid group to
lactobionic acid. Then lactobionic lactone was conjugated to alginate aldehyde and finally,
curcumin was coupled with the formed conjugate. Galactosylated alginate- curcumin conjugates
have the property to get self-assembled in an aqueous medium. Galactosylation increases
selective toxicity and cellular uptake towards HepG2 cells that indicates these micelles as a
suitable candidate for targeting hepatocellular carcinoma (11).
Curcumin has a pleiotropic effect on the central nervous system which means it has diverse
phenotypic expressions. Curcumin is known to be effective in Alzheimer’s disease, multiple
sclerosis, Parkinson’s disease, epilepsy, Huntington disease (12). Advantageous effects of
curcumin in Alzheimer’s disease such as inhibition of amyloid β aggregation and amyloid β
induced inflammation. The problem associated with an effective therapeutic application is a low
amount of drug reaching the brain in addition to low bioavailability. Curcumin loaded lipid
nanocarriers were prepared by hot solvent diffusion associated with the phase inversion
technique. Nanocarrier size found was 18- 44 nm with an encapsulation efficiency of 99%. Higher
encapsulation efficiency increases permeability. Permeation across porcine nasal mucosa was
higher in the case of lipid nanocarriers as compared to free curcumin. These nasal lipid
nanocarriers offer a promising formulation for Alzheimer’s disease (13).
Curcumin has antiseptic, anti-inflammatory, and wound healing properties. Considering this,
curcumin in liposomes in the chitosan hydrogel system was developed for chronic wound
healing. Deformable liposomes (DLs) can penetrate to deep skin layers compared to traditional
liposomes and also improve solubility while chitosan serves as a vehicle and provides superior
healing. Studies revealed that cationic DLs are desirable as they provide stability to the product’s
bioadhesiveness and ensure sustained penetration (14).
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Literature states the therapeutic effects of curcumin on various types of cancer namely, lung,
cervical, prostate, breast, osteosarcoma, and liver cancer (15). Conventional curcumin formulations
show subtherapeutic in vivo pharmacological activities. Liposome formation is a promising drug
delivery system as it enhances antitumor activity, decreases dosage requirement, and improves the
pharmacological profile of curcumin. Apart from liposomes, there are magnetic curcumin
nanoparticles for pancreatic cancer. Magnetic nanoparticles of curcumin show efficient
internalization, improved bioavailability, tumor growth inhibition, and enhanced survival rate in
vivo in comparison to free curcumin. Being magnetic nanoparticles, hematocompatibility study is
considered to ensure safety. Thus, it was reported that magnetic nanoparticles are effective for the
treatment and management of pancreatic cancer (16).
To conclude, curcumin has various health benefits, has a broad therapeutic index, and is easily
available in the market. In spite of this, it doesn't have an effective therapeutic effect due to low
bioavailability. Though novel systems are up-coming in the market, curcumin is not yet effectively
used. Novel formulations are being extensively developed and optimized by academia and
industries. This ensures scale-up and wide application of systems like liposomes, micelles, selfemulsifying systems, polymeric nanoparticles, etc to improve solubility, bioavailability, and
targeting efficiency. Curcumin has numerous applications and it is useful for respiratory diseases
such as influenza, chronic obstructive pulmonary disorder, asthma it is suggested to be useful
against COVID-19. In the future, systems to deliver curcumin for chronic diseases should be
developed as curcumin is very safe.
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Introduction
Pomegranate (Punica granatum L., Punicaceae ) is a fruit bearing plant native to Central Asia, but
has a highly adaptive nature because of which it is also grown in other parts of Asia, Mediterranean
and California (1). Humans have been known to use pomegranate for healing ulcers, diarrhoea,
treating diabetes and as an antimicrobial agent amongst others for around 4000 years (2). Around
153 phytochemicals are identified in pomegranate and it is seen that it also contains much more
antioxidants than green tea, red wine and other fruits (3).Various parts of pomegranate such as the
fruit, seed, bark and flowers are used and currently being studied for their potential benefits to
health (4).

Figure 1. Active phytoconstituents present in pomegranate (5)

Some of the constituents which have been identified in pomegranate and it’s parts are tannins
(gallotannins, ellagitannins such as punicalagin, punicalin, gallagic acid, and ellagic acid),
flavonoids (flavones, anthocyanidines), alkaloids (piperidines, pyrrolidines), organic acids
(hydroxycinnamic acid, hydroxybenzoic acid, punicic acid, linoleic acid, stearic acid), triterpenes,
steroids, coumarins, lignans, saccharides and vitamins which impart pomegranate it’s versatile
and diverse applications (6).
Applications of Pomegranate constituents for therapeutic uses
With the wide expanse of phytoconstituents present in pomegranate and its various parts, it has a
gamut of applications both in the pharmaceutical and nutraceutical sectors.
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A few applications are discussed in brief with scope for further extensive research to extract and
isolate specific phytoconstituents for an effective treatment procedure.
Pharmaceutical Applications
Antioxidant properties
The antioxidant action of constituents of pomegranate forms the basis for many other effects such
as anti-inflammatory, lipid regulation and antidiabetic effects (7). The juice and aqueous extract has
the capacity to act on free radicals which are responsible for oxidation (6). The phytoconstituents
mainly responsible for the action are tannins, flavonoids, unsaturated fatty acids and tocopherols
(6). Hexahydroxydiphenoyl group or galloyl groups which are usually the major active groups in
tannins can form stable free radical and can also release protons (8). Flavonoids, which are a type of
polyphenols, eliminate free radicals and also show antiperoxidative activity, ones present in
pomegranate like catechin, kaempferol, equol and quercetin exhibit photoprotective effect for skin
exposed to UV-B rays (6,9). Pomegranate seed oil has punicic acid and conjugated linolenic acid as
the focal points for antioxidative properties (2). The conjugated double bonds of these two traps
free radicals. The conjugated linolenic acid also reduces lipid peroxidation, oxidative stress and
inhibits TNF-α (tumor necrosis factor) induced priming of reactive oxygen species production (2).
Anticancer activity
Various constituents impart anticancer function to pomegranate by anti-inflammatory action,
inhibition of proliferation, invasion, apoptosis, and interference with angiogenesis. Even though
acute inflammation has benefits for the host ; prolonged inflammation can lead to cancer as one of
the problems (10). The major anti-inflammatory components were found to be polyphenols, fatty
acids such as punicic acid and flavonoids (6). Flavonoids were found to inhibit cyclooxygenase and
lipoxygenase, this action is responsible for anti-inflammatory action (11). Upregulation of
microphage migration inhibitory factor and downregulation of vascular endothelial factor was seen
in vivo in chicken chorioallantois membrane pointing to interference of angiogenesis which is an
important process for metastasis and tumor growth (12). In vitro apoptosis was induced in human
prostate cancer cells by Albrecht et al. where there was some induction of apoptosis in androgen
independent cell line DU on treatment with pomegranate cold-pressed oil and 70 mg/ml of pericarp
polyphenols inhibited the proliferation of prostate cancer cell line by 50% (13). Conjugated linoleic
acids present in pomegranate seed oil also induce apoptosis through lipid peroxidation protein
kinase C pathway (2). Some other constituents which contributed towards anticancer properties of
pomegranate include γ-tocopherol which selectively inhibited the proliferation of prostate cancer
cells by a proposed mechanism of inhibiting sphingolipid synthesis (14). The other mechanisms
predicted for γ-tocopherol were inhibition of cyclooxygenase activity in macrophages and epithelial
cells (15). Punicic acid which is a component of pomegranate seed oil was tested as a potential
inhibitor for human cancer cells by Lansky et al. in vitro (7). Other components such as phenolic
compounds, ellagic acid , gallic acid , ursolic acid and sterols have also shown anti-cancer effect via
various mechanisms (2).
Prebiotic Effect and Antimicrobial Activity
One of the most important health-related functions of the pomegranate and its derivatives is their
effect on gut microbiota and their potential use as antimicrobial agents. It is well known that
ellagitannins, the most abundant group of polyphenols in pomegranate, are hydrolysed to ellagic
acid in the gut before being further metabolized by the colon microbiota to form urolithin A and B.
This has been associated with the prebiotic potential of the pomegranate and its products. Indeed,
in an in vitro study with fecal bacteria, pomegranate by-products enhanced the growth of
Bifidobacterium spp. and Lactobacillus spp. acting as a prebiotic (16).
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Anti-Diabetic activity
Flowers of pomegranate have been used in alternative medicine to reduce the level of glucose in
blood for Type 2 diabetes. Gallic acid is considered as the constituent responsible for this action
(17). The mechanisms seen in diabetic rats was by repairing insulin dependent GLUT-4 mRNA and
improve the expression of PPAR-γ (peroxisome proliferator activated receptor) mRNA expression
which leads to increase in sensitivity of insulin receptor (6). Type 2 diabetes has a risk factor known
as postprandial hyperglycemia which is an increase in blood glucose levels after a meal, a study
done on Zucker diabetic fatty rats showed that extracts from the flower of pomegranate inhibited
intestinal α-glucoside activity which helped with the reduction of blood glucose levels after sucrose
loading in diabetic mice (18). Pomegranate seed oil contains constituents such as punicic acid and
linolenic acid which impart the antidiabetic properties (2). A higher TNF-α level in the blood serum
can relate to insulin resistance leading to Type 2 Diabetes. A TNF- α induced model of 3T3-L1
adipocytes was tested and punicic acid was seen to protect the adipocytes, the acid also
maintained transmembrane potential, improved ATP production and regulated mitochondrial
dynamics for insulin resistance (19). Besides punicic acid, α-linoleic acid was also reported for
having anti-diabetic effects (2). A study on diabetic patients also confirmed that the consumption
of ‘Wonderful’ named variety pomegranate juice and polyphenol extract, that has been developed
by Israeli Technology, did not worsen the diabetic symptoms (20).
Antimicrobial properties
Pomegranate has been used in traditional medicine for the treatment of various diseases such as
diarrhea, dysentery and respiratory ailments due to its inhibitory action towards Staphylococcus
aureus and Salmonella (21,22). Extracts of pomegranate exhibit inhibitory effects especially
towards gram positive bacteria as a virtue of tannins and flavonoids present (6). The inhibition of
methanolic peel extracts was also seen on growth of dental bacteria (23). Tannins affect the
enzymes in a virus by precipitating proteins, these tannins and polyphenols are an important
constituent in pomegranate (6). The effects of pomegranate polyphenol extract on influenza virus
were studied and it was found that the punicalgin component had virucidal effects, blocked
replication of viral RNA and also inhibited agglutination of RBC in chicken caused by the virus (24).
Pomegranate rind extract was also reported to inactivate Herpes virus and Hepatitis B virus (2).
Pomegranate juice had preventive and inhibitory action towards HIV-1 by preventing the virus from
binding to CD4 and CXCR4 /CCR5 (25). Antifungal activity of the husk extract and hydroalcoholic
pomegranate peel extract was seen against candida species and dermatophytes amongst others as
well (23).
Menopause
The decline in hormones secreted by the ovaries during menopause is a cause of many menopausal
symptoms such as hot flashes, night sweats, and depression amongst others (26). Pomegranate
seed oil is considered to contain phytoestrogens which could be a good alternative to hormone
replacement therapy in menopausal women (27). A 2012 study to determine the effects of
pomegranate seed oil in 81 postmenopausal women was done and even though the reduction in
hot flashes for the placebo group and treated group was significant compared to the baseline, the
difference between treated group and placebo groups was not significant after 12 weeks of
treatment (28). A 2017 cohort study done on 78 patients by treatment with pomegranate seed oil
for 4 to 8 weeks showed promising results by significant reduction in hot flushes, compared to
previous symptoms experienced, had good tolerability and urogenital tract symptoms were also
improved (27).
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Ovariectomized rats were treated with pomegranate extract and the study revealed that the
increase of body weight due to removal of ovaries was inhibited by long term administration of the
extract (29). The loss of uterus weight was also prevented after 2 weeks of treatment, the
depressive state measured by immobility time in forced swimming test was shortened and even
changes in bone parameters due to ovariectomy were prevented (29). Another study on
ovariectomized Wistar rats showed that the aqueous extract of pomegranate produced
antidepressant action individually with the participation of estrogen receptors which was
confirmed by the use of estrogen antagonists and an additive effect of aqueous extract of
pomegranate with citalopram was observed which could be used in the treatment of depression
associated with menopause (30). The studies done for treatment of menopausal effects by
pomegranate extracts have positive results, but more tests could be done to determine a concrete
evidence for the use of these components as a replacement for HRT (hormone replacement theory).
Pomegranate, its various extracts and components have also been reported to have
nephroprotective, hepatoprotective, gastroprotective, neuroprotective and immunomodulatory
activity along with effects on lipid metabolism and skin (2,6).
Nutraceutical applications
Pomegranate, as has been mentioned in previous sections, is considered to be a fruit with many
beneficial properties that mainly affect health. In addition, many of its sensory properties, such as
colour and aroma, present great interest in the food industry and can be utilized in many ways
adding additional nutritional values to common day food products.
Table 1. Some of the branded pomegranate based nutraceutical products

Conclusions
Pomegranate has been used for many years in alternate therapies in the form of the juice of the fruit,
seed oil, extracts of bark and flowers. Promising results have been found for treating cardiovascular
diseases, menopausal symptoms, treating HIV, improving memory and overall health among other
benefits. Tests on pharmacokinetic parameters carried out on individual components and extracts of
some parts which point us to the beneficial uses as a dietary supplement or even potent component
for pharmaceutical applications making further research into pomegranate and its components an
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excellent avenue. Future studies should be focused on the identification of the mechanisms
that are associated with the previously mentioned activities of pomegranate and its products,
their possible synergistic effects with other compounds. All these studies will provide the
necessary scientific evidence that is required to fully understand the potential of pomegranate
as a pharmaceutical and nutraceutical therapeutic agent.
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The Story of Bitter Gourd
In the lush green campus sitting right across the road from the sprawling Royal Western India Turf
Club in Pune stands the revered Armed Forces Medical College (AFMC). It was here that in the 1960s,
2 Indian scientists, Lotlikar & Rao, first identified the chemical substance charantin, which is one of
the phytochemicals responsible for the anti-diabetic properties of the bitter gourd, also referred to
as karela in India (1).
This is not the only connection between India & karela. It is infact centuries old. Not long ago,
karela (bitter gourd) was a staple in every Indian household in the summer months, along with
other gourd vegetables like bottle gourd & Indian Round gourd (tinda). Over the years, this
ubiquitous vegetable has fast disappeared from Indian households. However, in the recent years,
the humble karela has staged a come-back as a health-food, owing to the current trends in fitness
and increased interest in personal wellbeing and health. Today, it has become a promising
nutraceutical product, with markets showing an increasing trend in the sale of karela powders and
capsules.
Source:
It belongs to the family Cucurbitaceae and is an important commercial crop known to be cultivated
in India, Sri Lanka, Philippines, Thailand, Malaysia, China, Japan, Australia, tropical Africa, South
America, and the Caribbean. The term ‘Momordica’ is believed to have been derived from the Latin
word ‘mordeo,’ which means ‘to bite,’ referring to the bitten appearance of the grooved edges of its
seeds and leaves. The word ‘charantia’ is from the ancient Greek for ‘beautiful flower’(2). In India, it
is well-known as “Karela” and with a lot of medicinal uses. It is included in the traditional medicines
of many countries like India, China, Africa, and Latin America.
Taxonomy Tree (3):
Kingdom – Plantae
Phylum – Magnoliophyta
Class – Magnoliopsida
Order – Cucurbitales
Family – Cucurbitaceae
Genus – Momordica
Species – M. charantia
Nutrient Composition:
When compared to other members of Cucurbitaceae family, bitter gourd has relatively higher
nutritional value. It is an excellent source of iron, phosphorous and vitamin C (4). The nutritional
properties of bitter gourd are shown in Table 1.
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Table 1. Nutritional Properties of
Bitter Gourd

Pharmacological and Phytochemical Profile:
Bitter gourd is reported to exhibit a rich pharmacological profile
which is summarised in Table 2. It has anti-inflammatory, antiallergic, antimicrobial, anticancer, antioxidant, anti-ulcer,
antiviral, and hypoglycemic activities (5).

Table 2. Pharmacological and
phytochemical profile of bitter gourd
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Table 2. Pharmacological and phytochemical profile of bitter gourd (continued from page 46)

Bitter Gourd as a Nutraceutical
The fruits and leaves of Momordica species are rich in phytochemicals and may have many healthpromoting effects by offering nutritional and nutraceutical components. The plant has been
known for ages and it has been used in many traditional and folk medicines for a wide range of
medical applications, including the treatment of type II diabetes mellitus, hypertension, obesity,
cancer, bacterial and viral infections, and even AIDS. Bitter gourd is especially rich in vitamin C, an
important micronutrient involved in disease prevention, bone formation, and wound healing. 100
mg of bitter gourd contains about 84 mg of Vitamin C.
In Ayurveda medicine, bitter gourd, has been used for thousands of years. Its pharmacological
properties are attributed to each part of the plant, i.e., seeds, roots, leaves, and particularly the
unripe fruits . Bitter gourd juice has been prescribed for various ailments like joint pain and
against chronic fever, in cases of jaundice and illnesses of the liver or the digestive system
because of its diuretic, laxative and anti-helminthic actions. It has also been suggested to be
applied locally for chronic skin diseases and to treat burns, boils, and rashes (6).
Diabetes Mellitus
Unripe fruit, seeds and aerial parts of the plant have all been used in various parts of the world to
treat diabetes mellitus. Limited studies on humans have shown that karela fruit juice reduces
fasting blood glucose and improves glucose tolerance on acute administration via to both
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secretagogue and insulinomimetic activities. The hypoglycaemic and anti-hyperglycaemic effects
of karela fruit and seeds have also been demonstrated in animal models. Suggested
hypoglycaemic compounds include a polypeptide (p-insulin), a steroid mixture (charantin) and a
pyrimidine nucleoside (vicine). However, none of these is fully supported as a sole active
constituent by the scientific data available. It is possible that a number of active constituents with
a range of biological effects beneficial to diabetes are present in the fruit (7).
Anti-inflammatory and Anti-Oxidant Properties
Various bitter gourd extracts were found to regulate inflammation mainly through NF-κB signaling
pathway inhibition: In studies, it has been found that bitter melon reduced TNF-α production, by
decreasing the expression of inflammatory genes for TNF-α, as well as for IL-1α, and IL-1β. Bitter
melon extracts were also found to alleviate bacterial-induced inflammation. The antiinflammatory activity of MC supplementation has been also demonstrated in patients with
primary knee osteoarthritis, in a single-blinded, randomized trial. Anti-oxidant compounds in
bitter gourd pulp and seed powders showed potential natural anti-oxidant activity to inhibit the
lipid peroxidation (6).
Cancer Prevention and Treatment
Bitter gourd crude extract and pure compounds act as chemoprotectants. They have been shown
to enhance cellular reactive oxygen species (ROS) generation, reduce inflammatory cytokines
s100a9, IL23a, IL-1β, IL-6 and TNFα, and induce activity of different detoxification enzymes
including glutathione-s-transferase, superoxide dismutase and catalasein in different cancers.
These enymes act as the first line of defense system against oxidation and carcinogen
metabolism, and thus prevent carcinogenesis initiation and progression. Since tumor cells have
enhanced production of ROS, further increments of ROS levels along with the induction of
detoxification enzymes prevent tumor initiation and progression and enhance stress-induced cell
death. Thus, bitter gourd is thought be useful for the prevention and treatment of various cancers
(8).
Formulation Challenges
Today, bitter gourd as a nutraceutical is consumed mostly as a dry powder filled in capsules,
which may or may not contain other extracts like Indian gooseberry powder, jamun fruit powder
etc. Despite having so many medicinal properties, the major limitation lies in its bitter taste.
Because of the bitter taste, many people are hesitant to consume it, thus forming a significant
patient compliance barrier. Many attempts have been made to mask the bitter taste, viz.
fermentation to form a beverage (9), incorporating khoa sweet and a muffin, pickle (10) and other
traditional dishes from bitter gourd.
It is found that the encapsulation process can be useful to mask the bitter taste of bitter gourd
entirely, and there have been many experiments done to select the encapsulating material and
also optimizing the spray drying method to obtain the best results. Encapsulation is done using
maltodextrin and gum acacia (at ratio 1:3) (11), at an inlet temperature of 140ºC, and an outlet
temperature of 80ºC. One method proposed that a pre-treatment with 5%w/v of turmeric powder
could reduce the bitter taste to a greater extent (12).
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Safety of Karela
Despite the widespread use of bitter gourd in traditional medicine in many regions across the
world, a number of safety concerns related to the use of bitter gourd must be addressed.
Firstly, this nutraceutical must be completely avoided in individuals having reported allergies to
other plants form the Cucurbitaceae family. Individuals with glucose-6-phosphate dehydrogenase
deficiency could possibly also develop favism after its consumption (7). One of the major causes of
concern for the use of bitter gourd is unquestionably its alleged abortifacient properties due to
certain proteins present in it. It has also been shown to strongly reduce fertility in animal models
and hence must be used with extreme care in pregnant women or women planning to conceive (6).
Caution is also advised in patients with hepatic disease, due to increased levels of hepatic
transaminase enzymes reported in animals. The most serious adverse effects in humans were
reported in two small children that experienced a strong reduction in blood sugar after drinking a
bitter gourd based beverage on an empty stomach. The children had convulsions followed by
hypoglycemic coma (7). Toxicity to kidneys has also been reported in mice and atleast 1 human
patient, in which case, it progressed to complete anuria in about a weeks time (13).
To compound the above problems, only limited data from clinical trials in humans is available.
Further, the data which is available is from a limited number of patients only and hence, safety
data is most often derived from animal models. Due to the enlisted factors, standardization of
clinical data is a significant challenge which precludes widespread acceptance of the medical
benefits of bitter gourd in scientific circles (6). A recent meta-analysis on the topic highlighted the
this paucity of data from clinical trials., calling for the design and execution of a greater number of
well-designed studies (14).
Conclusion
Bitter gourd has a long history of use in various systems of traditional medicine across the world
for its many purported medicinal and health benefits. After a brief hiatus, this age-old remedy has
staged a comeback as a potential nutraceutical for its rich vitamin and mineral content especially
vitamin C and its potential anti-diabetic, anti-inflammatory as well as cancer prevention and
treatment benefits.
Inspite of its plethora of benefits and wide variety of medicinal uses, barriers to its wide-spread
acceptance in scientific circles remain, most notably due to the lack of high quality evidence from
well-designed clinical trials in humans. This also contributes to doubts regarding its safety profile,
most notably with respect to its abortifacient, purgative, hypoglycemic and hepatic toxicity effects.
To add to this, variability of preparation and the differences in cultivar and plant variety, the stage
of harvest, the part of plant used and other factors can contribute to the discordant findings across
the literature, often making it difficult to fix the optimal dosage in terms of both efficacy and
safety. The side-effects and interactions with conventional drugs is another area which remains to
be fully explored.
There is no doubt that over centuries of use, bitter gourd has proven itself to be a valuable natural
resource, and many individuals continue to trust its many benefits. However, a lot of work remains
to be done in order to standardize it and reflect contemporary knowledge. Thus, bitter gourd
remains a promising nutraceutical and its relevance will only increase as more and more data
becomes available.
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Introduction
The Food and Agriculture Organization (FAO) and the World Health Organization (WHO) have
defined probiotics as live microorganisms which, when administered in adequate amounts, confer
a health benefit on the host by improving the body’s natural defences and reducing the risk of
various gastrointestinal diseases. Probiotics are live microorganisms, mainly bacteria and yeast (in
most cases, bacteria) similar to beneficial microorganisms found in the human gut. The human
digestive tract has several kinds of bacteria, out of which probiotics bacteria maintain the natural
balance of the gut microbiota by reducing the growth of harmful bacteria and promoting a healthy
digestive system, hence called “friendly bacteria” or “good bacteria”. In 1908, Metchinkoff
suggested that people should consume fermented milk, which contains lactobacilli, for health
benefit and to prolong their lives. Intestinal floras are also essential in enterohepatic recycling,
which results in the metabolizing of a variety of drugs. Probiotics, by definition, should adhere to
the intestinal cells, not promote or encourage antibiotic resistance, not as themselves be
pathogenic, and must be able to co-aggregate as part of the natural gut flora (1). Prebiotics are the
substrate molecules explicitly utilized by host microorganisms to stimulate their growth and, by
flourishing gut microbiota, provide health benefits. Prebiotics mainly include
mucopolysaccharides, oligosaccharides, polysaccharides, amino acids, vitamins, nutrient
precursors, and proteins (2).
Probiotics and Prebiotics Delivery
The degree to which the functional benefits are achieved is dependent on the type of bacteria
delivered as well as the number of viable bacteria that are delivered to the gastrointestinal system
(1). So, microencapsulation of probiotics is the strategy used to protect microorganisms and deliver
them as a viable form by encasing core using biopolymers. Different biopolymers are investigated
for encapsulation, of which fructooligosaccharide (FOS), and alginate are utilized broadly because
of additive and functional benefits (3, 4).
Apart from this, other innovative and emerging technologies used for extraction or modification of
food substances with prebiotic properties are high hydrostatic pressure (HHP), ultrasound (US),
microwave (MCW), drying (DRY), and extrusion (EXT) (3).
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Table 1: . Some of the examples
of the marketed prebiotics and
probiotics products

Novel Technologies for Delivery of Probiotics and Prebiotics
PROBIO-TECH technique involves the bacterial cultures to be coated with polysaccharides to
ensure stability during manufacture and provide resistance to acids in the stomach. In the
stomach acid resistance (STAR) technique, developed by Institute Rosell, there is an enteric
coating process to protect the probiotics during the passage through the gastric barrier by
preventing the solubilization in the stomach. LIVEBAC is another technology developed by
Nutraceutix and protected by extending product shelf life even without refrigeration. PROBIOCAP
belongs to Balchem and Institute Rosell, and claims to provide resistance to destruction in the
stomach and release only in the intestine based on pH. Examples include L. acidophiles, L.
rhamnous, Bifidobacteria spp. Starch encapsulation of lactic acid bacteria (LAB) is being done, so
that bacterial production and capsulation can be done in one batch process. In this technique, a
porous carrier is obtained from potato starch granules by enzymatic treatment. Finally, amylase,
after solubilization and cooling, is precipitated over these bacteria-filled starch granules. This
technique is based on the adhesion between the probiotic bacteria and starch and offers several
advantages like protection of bacteria from adverse environmental conditions during processing,
storage, and its passage through upper GIT. The controlled delivery technology (CDT) process
involves the manufacture of tablets and capsules, which are ‘programmed’ to release active
ingredients either at a constant rate or pulsed rate or at precisely, timed intervals. BIO-TRACT is
the patented name for CDT. L. acidophilus can be released in the upper small intestine, whereas
Bifidobacteria is targeted to release in the lower large intestine with this technique. Oil Matrix
Complex technique is belongs to Natren Inc, USA, and involves the use of sunflower oil and
vitamin E without oxygen and water to create an anaerobic environment, so the targeted
organisms are separated and non-competitive. In the Cryotabletting technique, the tablets are
quickly cooled after production to preserve microorganisms the tablets is cooled rapidly after
production to preserve microorganisms. It also belongs to Nutraceutix and does not require
refrigeration during storage (4). Qore Probiotic uses Trisphere™ technology, a proprietary triplelayered beadlet, to deliver bacteria to the intestines. The manufacturer claims that this delivery
method is 100% more effective than traditional two-piece capsules and 50% better than entericcoated two-piece capsules at keeping the bacteria alive and usable and delivering them to your
intestinal tract. Bioadhesive vaginal tablets consisting of two layers containing different
components have been formulated. One of the layers is an immediate effervescent release of a
fraction of the dose and the other is a slow, sustained release layer to increase the residence time
of the microorganism and release organisms over a longer period. Hydroxypropyl methylcellulose
was used, as a bioadhesive agent that produced the required release-retarding effect of the
Lactobacillus. These tablets were found to have high molecular weight, viscosity, hydration
capacity, and gelling property to produce a polymeric matrix with prolonged-release
characteristics. Carbopol was also attempted as a bioadhesive ingredient in vaginal tablets,
decreased adhesion properties of Lactobacilli (5).
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Cellobiose 2-epimerase from Ruminococcus albus effectively converts lactose to epilactose. Dietary
supplementation with epilactose increase cecal contents and decrease its pH, enhance lactobacilli,
and bifidobacteria population, suppress clostridia or Bacteroides in Wistar-ST rats. The prebiotic
epilactose inhibits the conversion of primary bile acids to secondary bile acids, the promoters of
colon cancer (6).
Future Aspects
Various approaches are focusing on adding prebiotics in everyday food products to develop
functional foods. Countless research is going on for the development of prebiotic ingredients from
natural sources like food by-products. Nevertheless, it is necessary to validate their functionality by
assessing different properties like prospering gut microbiota and various beneficial secondary
metabolites. It needs to be evaluated using in vitro and in vivo models, because the natural gut
microbiome cannot be replicated outside the host (3).
Recent research findings have shown hitherto unknown health potentials of prebiotics. Everard et
al. investigated that in obese mice, prebiotic feeding decreased firmicutes abundance, with
simultaneous improvement in glucose tolerance, reduced fat accumulation, oxidative stress, and
inflammation (7). It was concluded that prebiotics induce gut microbiota modulation, improve
glucose homeostasis, and it may be a key strategy in diabetes therapy. They assessed the effect of
supplementation of infant formula with prebiotic on the occurrence of atopic dermatitis. The
immunoreactive oligosaccharides containing prebiotic could effectively prevent atopic dermatitis
in low atopy risk infants. Till now, the prebiotic concept has been confined to the nutraceutical and
pharmaceutical domain. But, it is making rapid strides towards cosmeceutical spheres also. It is
hypothesized that prebiotic substances may be applied to modulate any microbial community to
achieve advantageous effects. Prebiotics are expected to cope with skin issues as inflammation and
smell. Prebiotic products have shown a significant 91% success in the human trial study, thus
proving they can effectively decrease the Propionibacterium acnes population and treat acne (8).
Future technological prospects exist in innovations finding solutions for the stability and viability
problems of probiotics in new food environments. Current research on novel probiotic
formulations and microencapsulation technologies exploiting biological carrier and barrier
materials and systems for enteric release provides promising results. Maintenance of low
production costs will remain the challenge for future probiotic process and formulation
technologies. The exploitation of food-grade raw materials such as native and physically or
enzymatically treated starches is one example of future technology that has the potential to meet
the challenge of broadening the range of food types into which probiotic ingredients can be
successfully incorporated. Novel developments for control release systems in foods and
pharmaceuticals will also provide new possibilities (9).
Conclusion
The introduction of functional compounds like prebiotics in the diet seems to be an attractive
alternative to enrich the quality of life ridden with obesity, cancer, hypersensitivity, vascular
diseases, and degenerative ailments. The enormous functional metagenomic data provided by the
Human Microbiome Project is expected to revolutionize the prebiotic research by rational
production of desired prebiotic molecules with specific functional properties. There are claims that
prebiotics are capable of preventing weight gain in adolescents and improving immunity in
geriatrics and infants.
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Prebiotics are expected to enter the dermatological sector and boost skin health. Also, it is being
mooted that prebiotics will eventually replace the antibiotics used as growth stimulants in the
apiary, fishery, poultry, and animal husbandry. The clinical significance of the prebiotics remains to
be clarified, the claims of efficacy proved and underlying mechanism decoded. Owing to its wide
range of preventative and therapeutic possibilities, prebiotics research is certainly catching
momentum.
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Baat-Cheet with Dr. B. Suresh
An unexpected corona virus: COVID-19 pandemic has brought the whole world to standstill and
plunged every nation into a recession. Though every country is working hard by developing
vaccines, strategising world economy and adding liquidity to poor economies, there is
something which is drawing attention, that is future of our Pharma students in our Nation and
the strategies/ plans adopted by Pharmacy Council of India. Dr. Udichi Kataria and Dr. Jayesh
Dwivedi organised one session to bring together pharma professionals nationwide and put forth
their Questions to Dr. B. Suresh.
Dr. Udichi Kataria is Professor at Geetanjali Institute of Pharmacy, Geetanjali University,
Udaipur and also West Zone Coordinator, Women’s Forum, APTI. She invited Dr. B. Suresh to her
Live Instagram Show - Insta #Baat-Cheet which was held on 18th April 2020 at Instagram
platform @udichikataria.
Dr. B. Suresh is a well-known name in Pharmacy, he is the Pro Chancellor of JSS Academy of
Higher Education and Research, Mysuru and is also the President in Pharmacy Council of India.
We picked up some takeaways from their conversation for our readers in the following excerpt:

Tell us something about yourself, schooling, college life and family?
Such memories are always a treasure. Let me start from the beginning: I was born in a
small town called Vellore in Tamil Nadu and my personal routine was to go to school
and come back home not much of fun that big cities offer and my dad was a small
businessman so not much of other luxuries to live with either. I was just a normal kid
going to school and it was a small government constructed school where I spent my
schooling days.
And from there I moved to Madras to pursue my Pharmacy career at Madras Medical
College and then Masters at Government College of Pharmacy, Bengaluru, post which I
joined as faculty and these are all known milestones. I got married in 1991 to Seema
who is from Bengaluru and she is a wonderful wife and with the 27-28 years that we
have spent together, I have immensely treasured my memories. I have two daughters
Sanjana and Shloka who both are in the field pharmacy but I don't know if it's a result
of good or bad influence but both are happy pursuing pharmacy

How were you as a student?
I was driven by the reaction... As for initially I was not enthusiastic to do something then
I went to do some full on activities and then I got success in school. I was a very quiet
boy who did not mix much and all that but then I participated in some competitions like
painting etc. I got rewarded with the prize and it inspired me to do more. And from that
day onwards I didn't give up on any competition. I participated in all the competitions
that came my way and I was always bestowed with prizes. When I joined Pharmacy, my
first year was not great. After first year pass through, second year I could see that I could
do a little better, then in third year I topped the class and then in the final year I topped
in the college so I got through with very good grades. So I have always been facing
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challenges in life and the challenges drive me to do better and I think that's how I have
been throughout my life.

Were you mischievous, notorious..? share some stories of your naughty life
I wasn't mischievous but I always tried to be what u call as a gregarious. I had lot of
friends and I always was with my groups and not alone and never bored and I always
was accompanied by 4-5 friends. Wherever I went, I was the centre of the group because
I could make a situation into a very pleasant moment, crack some jokes or make up
something funny. I can make situations very pleasant and comfortable for everyone. I
enjoyed every moment and mischievous moments were always there where we played
pranks, infact even now with family and kids we play a prank and make the best out of
every moment.
Were you ever caught in all this?
Obviously you get caught in the end and you tell everything and you know you don't
try to hide things because then it becomes a negative effect. Whenever prank got over I
came out and said, yeah I did this. One of the greatest assets I have is many friends. I
always keep in touch and stay connected.

What made you choose pharmacy and kept you going in pharmacy career?
Ahh I think every parent, many of the students’ parents may think that their child
should be a doctor and even my parents thought that I should be a doctor so we took
science subjects in school and further applied for all these admissions. Unfortunately,
in 1976 it was an emergency situation like what is happening right now in 2020; all
schools were shut down and things were different so my scoring was good in those
days and I got all distinctions. But obviously the entrance test was cancelled and it was
by interview, so something went wrong and I didn't get into medicine, I shouldn't say
went wrong it was for good because it shaped my career.
I then got admission into dentistry. I went for 1 week to the college and then I felt like
you know imagine now dentistry has changed a lot but in those days, it was like you go
to a dentist only when you are in pain. So, I thought I was not cut out for sitting in a
clinic and waiting for somebody to come; while you have small amount of patients. I
am a man of people, so I thought about it and then I got the idea of the field of
pharmacy, and I imagined that when I join pharmacy I should be in industry and work
with hundreds of people, boss over them. So, I shifted from dentistry to pharmacy and
that's where the pharmacy career started off and many people of course. Questioned
even by all the seniors in the school that I did a mistake by shifting from dentistry to
pharmacy, but I said that only thing to all of them was “WHAT YOU BELIEVE YOU
BECOME.’ IF YOU DON'T BELIEVE IN WHAT YOU WANT TO BE THEN YOU WILL NEVER BE
ABLE TO ACHIEVE WHAT YOU WANT”. Even if you have any highest qualification, but if
it's the question of how much belief you have in yourself. So, I used to tell them that “I
believe in myself and I'll be able to do whatever I wanna do and continued to pursue
my path”.
Later, I moved on and after finishing Pharmacy I got good marks. And then I was
inspired to do my Master's, post which I thought that I should do my PhD overseas but
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then I got opportunity at Ooty and there the management was Swami Ji as a spiritual
head. They said why do you want to go and achieve overseas, why can't you do it here
in India? That sort of inspired me and I thought and told only one condition to them
that let me do whatever I want and they said okay we won't come in your way. And then
the journey began and now today Swami Ji is there and he is very supportive, he has
never come in my way whatever I want even yesterday we had so many things to be
done. He said go ahead and do it, there were no questions asked.

Other than being an administrator and posts you hold, what other qualities
you hold?
See basically I'm very passionate about my profession so if I'm not working in my office
I think about what should I do in the profession, what can be done, how it can be done,
so I'm very very passionate or say even to an extent it's a obsession so every movement
I'll be thinking on how to move forward to goals in life but of course beyond that I am a
sort of a good reader, I read lot of story, the stories about fiction, nowadays reading
more management and changes which will happen in future and how to cope with
them etc. These type of things are in which I have interest in and I keep pursuing and
every day I spend 1-2 hrs enriching my knowledge further. The whole idea is to convert
your dream into passion. You have to see how you take your dreams forward... if you
only dream and leave it, then nothing happens and moves forward.
Which is the best advice you got till date which still helps you.?
See what happened was, I was the principle of the JSS College of Pharmacy at Ooty
and then there was contest for a governing council election of the Medical University of
a newly formed University in Tamil Nadu. There were all about 40 colleges in which
there were only 3-4 Pharmacy colleges, others were medical, dental and there were
only 2 positions to be elected there. So I went and met the Vice Chancellor Dr. Lalita T,
and said that I want to contest, What is your advice?
She said fine but you know very well that there are all Medical Colleges, are you sure
you are going to convince them to vote for you over their own medical teams? I said I
will try! So she advised: “okay whatever be it, BUT don't withdraw once you've taken
this step forward.” Don't withdraw from the race! Failure or success is not the problem,
but one thing to remember is never withdraw from the race out fear or anything. So
that hit me and from there I've kept that and always maintained the rule that whatever
I'll decide, I'll do!! I'll not worry about success or failure!
I would like to be known for having tried and failed rather than being known as
someone who didn't try because he was afraid of failure. And then I did contest the
elections and surprisingly I won with more votes than the Medical College Deans, to
everyone’s surprise. The whole idea that I had told the deans what I will do as council
member, how I will take care of their interest, and I think that brought the change.
The whole moral is: If you are taking up something don't give up because you are afraid
of failure. Failure will come, it's just the question of being resilient and taking it further
whenever possible.
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How are you spending your days in lockdown?
I've been spending my days working, you might be surprised but I seem to be working
more than a normal working day because I have worked in the comfort of my home and
my routine where I dedicate my time. This a pandemic or a situation which has come
suddenly and nobody was prepared for it. We were only prepared to that extent that we
could respond immediately and move on without facing challenges. But there may be
challenges that will come ahead of us! What is known as being Planned for the unplanned,
that is what I am working on right now. I'm looking at different things like you know how
the education system should continue to teach and conduct and do it, our teachers have
responded very well in this time like you know they all go online and carry on their
classes. In all modes every teacher has innovated and have tried to reach out so that the
students are benefited by this.
But what would be required is preparation of our future. Now we should always make an
emphasis that 20-30% of our classes should be taught in online mode only, so that
everybody is trained. Students and teachers are trained, and we should be able to transit
on physical mode too anytime without any difficulty so that means thinking innovatively
should be a part of our effort.
Coming to the pharmacy field itself I've been thinking like you know now there are
different schools in different locations and they have problems in reaching out to their
students. Can we make a national repository? that's what I'm thinking. PCI is planning to
start a digital platform as soon as possible and it would provide all the learning content
that may be available where teachers would be able to voluntarily contribute. It would be
an open portal for all students and especially helping students with a limited access to
resources, teachers or whatever it is; they would be able to always go on the online portal
and listen to the best of teachers via their lectures and videos on our portal, so they don't
have to worry about how they would be affected or how would they catch up. These are
the other things I'm working on with my IT team in NIC in order to initiate with this digital
program on soon.
With this, I keep continuing to work from home and try to bring some new idea constantly
while thinking about processing a road map for our future after pandemic. After this
pandemic, I think about the steps we should take, apart from the University level or even
the council level in order to move forward. One thing I would like to say is even though in
pandemic our offices are closed off, similarly in pharmacy council but we still conduct the
whole council meeting online. In this manner, we could complete our responsibilities and
reach out to people.....so this keeps us moving forward.

What are your strategies for upcoming semester exams especially for final
year students?
The strategy we have proposed from the pharma council is that the students from first
year, second year or third year can be promoted as soon as possible.
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When we say promoted it is like without exams they go to a next higher year; they are
allowed to progress and not promote and later in the next higher year they can write their
exams either as A special exam or as University desires. They can take an exam along with
the end semester exam and we have provision that they should not lose their ranks
because of this change. Similarly, we can have other facilities like they can carry more
subjects in their next year because there are too many papers for them to write. Things
are the solutions which we have tried together for them but for the final year students, we
have institutions as of now because we feel a hope that the situation should settle down
by mid-May. And institutions may come back to work and the priority will be final year
students so could conduct exams or whatever it is for final year senior students first and
see to it that they graduate and are able to move on with their careers and paths, hence,
this what we have proposed for them.
If this doesn't happen for whatever reason and things get too affected and beyond our
control, we are thinking of alternative strategies and will try these solutions. But
ultimately it will all depend on how we progress while we're working, it's not that we'll
wait and see or watch so we are preparing for that.

How should we raise the recognition and standard of Pharmacy profession in
Indian health care system?
I am receiving many such queries from all my pharmacy students and everyone feels... like
you know our ministers speak about the healthcare workers (only doctors and nurses)
and pharmacists do not come in picture but pharmacists, I know, they won't mind it. It is
because they know that only Pharma companies can produce the medicines which we
want at the price we wants and make it available not only to India but to all the people in
the world. Today, India is being looked upon by everyone because it is catering to
pharmaceutical needs of not only India but that of all the world.
And fortunately or unfortunately, what has happened is that we pharmacists have always
been helping behind the scenes; we have never come in forefront. I think that is what I
have been telling repeatedly, we should come forward and make ourselves seen.
Proudly, I call myself as a pharmacist and think that we should not try to take up other
people's roles because that is definitely not going to make us great. For example, some of
the students started telling that sir we're clinically knowledgeable, can we get in and help
the healthcare workers? The question is not about being knowledgeable and clinical,
knowing the disease is good but certain technical skills which are required like taking a
swab can only done by the skilled people who are trained to do it. Are we interested in
going and becoming a technician and taking swabs and collecting a bio sample? that's a
choice. But we have expressed our interest to the ministry that pharmacists are there with
you as healthcare professionals and whenever you need, we will be there and we also got
a very positive response from them. They said please give us the data for allowing your
pharmacists, which we have already provided them. We wrote for the data to all the state
councils, we compiled all the list and now we have shared it with the ministry which
includes details of pharmacists in different states, distrct wise and city wise.
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They said if this pandemic goes out of control we will need hundreds and thousands of
people to support us and help us. Definitely pharmacists are health professionals, so we
will be inviting them to associate. Right now, all the steps which are taken by the
government are related to maintaining the enforcement of the loss. Pharmacists cannot
go in directly creating a Quarantine situation because taking care of the patients, who
have been identified and isolated, is the work of doctors and nurses. So the role of
pharmacist is visible in its own way but not in the way you want, by comparing yourself to
other professionals. I think we have to create our own identity and this is what I keep on
telling. In fact, there if you closely watch, all the most important decisions of the Pharma
industry were taken by pharmacists.
Drugs Controller of India, the State Controller and in fact all the people in the Indian
Ministry who brought various proactive policies were all pharmacists who headed the
organisation and who were involved into this. Whether it is the different professional
organisations or the industry groups like Pankaj Patel ji from Gujarat. Well, normally
people know that he is a pharmacy graduate and he is there in the middle of the whole
world because he is the one who is supplying hydroxychloroquine throughout the world.
So, we should not have that complex feeling by comparing ourselves to others health care
professionals.
We should try to move forward, in fact I started doing a lot of research on who discovered
this hydroxychloroquine and it was by Alexander in 1950 for a company; you know then I
have been trying to trace and compare him to our own Pankaj Patel ji and I feel that, that
day Alexander might have discovered hydroxychloroquine and today our Pankaj Patel is
able to provide it throughout the world. I'm just telling one name because I know that but
I'm sure that there are a lot of industries across the country who are working there and
behind every pill there is a pharmacist involved, so I think this message should go out to
the people, I think it will.
Message to PharmD students: We are new generation pharmacists and it will take time to
establish our competency to everyone and let us do that work. Don’t feel let down, world
and country would recognise us. Government and private sector jobs are on the rise for all
PharmD students, diploma, degree, and postgraduate students.

Any reforms and changes we are putting forward after the lockdown for
another decade? Were we ready for this unexpected pandemic?
I think I should say this as an Indian, I keep telling, you know in other countries when they
drive a car they drive as per the rules, they abide when they have to stop at the sign, look
at the signal and then move. In India, we not only drive as per rules, but we also drive by
observing how the other guy coming in front can do something wrong, can we try to avoid
accident which is coming to us? Our mind is always prepared that you may be right in
many ways but that guy coming from the opposite direction may not be thinking the
same way so how do I think for him also, what is the possible mistake he can do so we try
to avoid all his flaws?
Mentally, though we were not ready for this, but our reaction time was quick! Because we
all think this is not happening now and we don't wait for this to happen so that somebody
will guide us and then we will start living our lives. So we're okay that now this is the
situation and we need to move forward.
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You have been a centre point in many seminars, conferences, meetings, public
addresses, live shows and media programs. We want to know the secret of you
being always calm and composed in any situation and condition?
One secret is that I do not take anything personally. People express their difficulties and
even now I see on the Instagram that all the people and the viewers expressing their
concerns so I am not upset by their concerns because I can understand that they are in
need and they are finding challenges whether it is registration of the State Pharmacy
Council or looking for job or for examinations etc. and all these are the part of the issues
which people need to be sorted so as to move forward. S I cannot feel upset that why are
they asking thse questions, because if you are in a position when you want to do
something and if they are asking a question then you should be happy to tell them how
can they do that. What you are not able to do, it it's not that I reply no you cannot and go
do your job! Even if anyone or any student sends email to me, I first try to solve the
problem at my own level without help of administration or by pharmacy council. If we can
bring a change in someone’s life, so why not do it. God has not given opportunity to
everyone, so if he has given it to me, I should make best use of it.

Bigger the organisation, higher is the position and more is the criticism from
the people. What advice you would give to our emerging pharmacy
professionals?
One thing I would like to tell is that you should never take criticism as negative. So I think
the best person who can help you to improve, shape and define yourself is your critic
because there are lot of people who praise so they won't bring out your weaknesses or
they will not bring out the efficiencies in you. So you will go with the false pretext that
everything is good with you but behind you then may be laughing away at your weakness.
If critic is able to come and walk up to you then it becomes a point for you to improve it
and overcome it. This is my message to young teachers and colleagues to accept the
critics. There may be cynics around you, best is to avoid them.

Rapid Fire Questions
Tell us some other name than B. Suresh you hold?
My friends and colleagues call me BOSS! This name got stuck with me since school
days onwards, though I never told anyone.
Any first three Indian Pharmacologists which hit your mind?
Dr. P.C. Dandiya, Prof. B.B Desai, Prof. Tanjappa
Three important teachers who played important role in your life?
Prof. Chinnaswamy, Prof. Desai, Dr. M D Karvekar
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Rapid Fire Questions
Name any 3 favourite sindhi food you eat at home?
Sindhi Curry Chawal, Sai Bhaji-Koki, Bhi-Alloo (lotus stem with potato)
Your three favorite dosage forms you loved developing in college times?
Emulsion, Ointments, usually topical dosage forms
Any one best advice you picked up from your student?
They love me and once they said “Be Connected”. So connect has become my
keyword for students. I am always part of the life of students
Any top 3 Indian pharmacy colleges which hits your mind first?
I will be unfair to answer that, so let’s move further
What Advice you wish to give to 25 years old version of you?
You have now got the experience, now do it again! Keep doing it again and again.
The organisers thank and acknowledge the support of Dr. Jayesh Dwivedi, Vice President
Rajasthan, APTI for technical assistance to conduct this program and connect so many to the facts
and deeds of PCI.
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An Interview with Arya Dixit

Business Development Officer (Nutraceuticals),
Inventia Healthcare Private Limited
dixit.arya@gmail.com

How do you see Nutraceutical Science to grow over the next decade?
Nutraceutical is a fast-growing sector which includes functional foods (such as
vitamin-enriched products), nutritional supplements, sports drinks etc. Nutraceuticals
play a major role in preventive healthcare and is very well accepted in the west. In
India as well, with increase in the number of lifestyle disorders/diseases people have
started opting for healthier lifestyle of which nutraceuticals is an integral part. People
are realizing the importance of healthier food choices and supplementation. Although
the industry of nutraceuticals emerged around the 1990s, it grew explosively during
the first decade of the 21st century. The global nutraceutical market size is projected
to reach USD 800 billion by 2030, expanding at a CAGR of 8.3%.

What has been the impact of global COVID-19 pandemic in your field of
business?
COVID-19 pandemic has increased the sales of nutraceuticals globally. People are
finding various options to boost immunity which is the fastest growing segment
among nutraceuticals. Pandemic has further stressed the importance of maintaining
good health and eventually more people have switched to supplements for their daily
nutrient requirement and maintain healthy lifestyle.

How do you envision business potential of nutraceuticals in coming years?
Nutraceuticals business has tremendous growth potential. Many factors like increasing
consumer awareness about the nutrition value present in the food, increasing demand
for functional foods, awareness about lifestyle disorders and off lately importance of
immunity due to COVID pandemic are the key drivers which have increased the
awareness and thus sales of dietary supplement

Can Nutraceuticals be considered as first line therapy? Any examples?
No. First line therapy will always be Pharmaceutical drugs. Unlike drugs,
nutraceuticals are not meant to diagnose, treat, cure or prevent diseases. However,
they may help or aid in improving certain physiological conditions. They can be used
as supplements to the existing drug therapy for the condition under treatment or can
be consumed by individuals in order to fulfil their nutritional needs and/or to improve
certain physiological conditions gradually over a period of time. Nutraceuticals are
more of sustained benefit products that will help improve the condition for which they
are administered. For example, Calcium supplements are recommended for women or
elderly individuals as calcium depletion is evident with age progression.
Supplementation with calcium helps restore the lost or depleted calcium levels in
bones thus prolonging or minimising the health conditions like bone and joint pain or
fractures due to fragile bones etc.
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What is the difference between functional foods and nutraceuticals?
Nutraceuticals is a broad term. It covers the gamut--including dietary supplements,
nutritional supplements, herbal supplements, phytochemicals, fortified foods that are
enriched with nutrients not natural to the food, functional foods, superfoods and
medical foods. It so happens that generally all these terms are interchanged and
defined in different ways in different markets which leads to confusion. Nutraceuticals
basically is more correctly defined as parts of a food or a whole food that have a
medical or health benefit.
Functional foods particularly are “any food or food ingredient that may provide a
health benefit beyond the traditional nutrients it contains." Functional foods are foods
that have a potentially positive effect on health beyond basic nutrition. It may include:
conventional foods such as grains, fruits, vegetables and nuts and modified foods such
as yogurt, cereals and orange juice.

Are there any specific labelling requirements for nutraceuticals?
Labelling requirements will differ based on the country of sale for the Nutraceuticals.
Basic labelling requirements for Indian Finished Nutraceuticals are well defined by
FSSAI. Similarly, US FDA has its labelling regulations well defined for nutraceutical
supplements.
A basic finished product label will have the Product Name (Brand and Generic),
Supplement or Nutritional facts, Manufacturer and Marketer, License number, barcode
for tracing, package weight, Claims (if allowed), Direction for use, Caution statement,
Disclaimer (if any), Batch details etc.

Is GMP for nutraceuticals as important as that for pharmaceuticals?
To ensure that consumers are getting quality products, the Good Manufacturing (GMP)
requirements is a must. FDA has laid down the GMP regulations that require the
manufacturers to take the appropriate steps to ensure the safety, purity and efficacy of
their products. These regulations require a quality approach for manufacturing,
allowing the industries to minimize or eliminate instances of contamination and errors.
GMP regulations covers all the aspects of manufacturing including inspection of the
buildings and grounds, the air and water purification systems, the operation and
cleaning of equipment, quality control testing, and accurate documentation. In India,
nutraceutical plants also have to undergo FSSAI inspection to get the relevant
manufacturing certificate. Apart from this there are other regulatory certifications for
food like ISO, HACCP, BRC etc. (which may vary country to country). Not only plant, but
nutraceutical products also have to undergo certifications like Halal, Kosher, Organic,
Non-GMO etc. depending on need at point of sale.

Enlighten the readers with some compendial upgradation happening in
nutraceutical products in India and globally
Not all nutraceutical actives are necessarily a part of various compendiums. Even if
they are then the data is more specific for its use in drug product. Certain herbal
actives are listed in USP or EU monographs where such herbal products have a long
history of use and the regulating body of the country demands for its compliance for
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selling as a nutraceutical product. In case of nutraceuticals each country has a
regulatory body that classifies / categorizes the nutraceuticals products and has laid
down controls and quality standards. For example, a nutraceutical active in EU will
have stringent solvent profile compliance whereas in case of drugs the solvent level
allowed is higher. This is purely for the fact that a nutraceutical / food supplement
would be consumed more frequently than a pharmaceutical drug (which is treatment
period bound). Hence, something that is consumed on regular basis will have a stricter
norm to avoid any adverse effect over long term. Likewise, every country has also laid
out criteria and level of excipients that can be added to the food supplement. The
process is like pharmaceuticals i.e. a pharmaceutical active or finished form complaint
to US need not be compliant to EU or India. Likewise, is the case for nutraceuticals.
The registration or regulatory documentation required for nutraceutical is fairly easier
compared to pharmaceuticals, but again it depends on how the product is classified
by the particular country.

Do you think nutraceuticals can restructure the current trend of global
pharmaceutical market?
Yes definitely. With increasing awareness and more focus on health and fitness people
have realized the importance of nutraceuticals and have started modifying their health
and diet regimes accordingly in order to attain a healthy lifestyle and with the aim of
avoiding illness/diseases. This will and is definitely having impact on the
pharmaceutical market. One can see a lot of pharmaceutical companies already
entering nutraceutical space over the last decade. This itself gives a fair idea of shift in
trend.

Any comments on the kind of research that can be inculcated in budding
researchers in order to boost nutraceutical sciences?
There is definitely huge scope for research within nutraceuticals. Areas of research can
include enhancing the active component of food/phytochemical having the health
benefit, novel delivery formats for nutraceuticals, taste masking, increasing water
dispersibility / solubility (due to increasing trend of functional beverages) etc.
Melatonin has been a debated nutraceutical. Your views?
Melatonin in certain countries is classified strictly under drug category whereas, in
certain countries like US and few EU countries it is classified as both drug and
nutraceutical/health supplement. Here it is important to understand that every
country will have its own regulation pertaining to this molecule. Even if certain country
allows its dual use then the concentration of melatonin in the finished supplement is
the limiting factor. For example, in Spain, melatonin can be used in food supplements
at a concentration of below 2 mg; above 2 mg it will be categorized as a drug product.
Whereas in US, the concentration of melatonin can go as high as 10 mg in dietary
supplements. This completely depends on the regulatory authority of the respective
countries on how they classify this molecule.
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It is apparent that the consumer focus has shifted towards nutraceuticals
during the course of ongoing pandemic; do you believe that the years to
follow will witness nutraceuticals as the next big thing?
Yes, definitely the focus shift is quite evident with the ongoing pandemic and with
increased awareness the trend shall continue. For example, during the current
pandemic, majority of the people have researched on internet about foods / nutrients
that increase immunity and have started using the basic kitchen ingredients to boost
the immunity. People are seeing the benefits by following a healthy lifestyle,
consuming traditional foods and nutrients. This process has inculcated a feeling to
look at alternatives to improve existing ailments / illness that individuals might suffer
with. With the increase in awareness and choice for alternative long-term therapy the
demand for nutraceuticals is rising and will continue over the years to come.

What is the key driver for attaining consumer acceptance towards
nutraceuticals?
There is an increasing prevalence of nutraceuticals use globally. The key drivers
influencing consumers’ decisions in taking nutraceuticals are the perceived health
benefits and safety of nutraceuticals, advice from healthcare professionals, family and
friends’ recommendations, naturalness of the product etc. Product cost could be a
limiting factor especially in poor or developing countries. But in developed countries,
or people with good income are weighing the cost to benefit ratio and switching to
nutraceutical products rapidly.
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Industry Roundup
12 October, 2020: South Korean drug-maker Daewoong Pharmaceutical Co Ltd has received
regulatory approval for Phase 1 clinical trials of its anti-parasitic niclosamide drug to treat COVID19 patients. The company has confirmed the safety of the drug in its latest study in partnership with
New Delhi-based Mankind Pharma Ltd.
11 October, 2020: UK is studying if BCG tuberculosis vaccine protects against coronavirus in
frontline care workers. The UK study is part of an existing Australian-led trial, which was launched
in April and also has arms in the Netherlands, Spain and Brazil. Bacillus Calmette-Guerin (BCG)
vaccine, used to protect against tuberculosis, induces a broad innate immune-system response and
has been shown to protect against infection or severe illness with other respiratory pathogens. The
BCG vaccine is also being tested as a protection against COVID-19 in South Africa. The British trial is
recruiting volunteers ahead of winter months that officials have warned may be tough as the
country grapples with a second wave of infections. The trial's UK arm, which is being run from
Exeter, southwest England, is seeking to recruit 1,000 people who work in care homes and
community healthcare nearby.
9 October, 2020: Cadila Pharmaceuticals has launched Tikacad® in India, an antiplatelet drugcontaining Ticagrelor, a P2Y12 platelet inhibitor. This drug has shown to reduce stroke incidence by
19% and ischemic stroke by 20%, thereby abrogating the rate of cardiovascular death, myocardial
infarction, and stroke in patients with acute coronary syndrome (ACS) or a history of myocardial
infarction (MI). The study has revealed that the drug shown better results compared to Clopidogrel
for maintaining the quality of ACS patients for at least the first 12 months following ACS.
8 October, 2020: Abbott launched a food supplement, Duphalac Bears, a new product featuring
fruit-flavoured gummy bears containing lactulose, a prebiotic derived from milk, designed to
support children’s digestive health. Duphalac Bears meets FSSAI (Food Safety and Standards
Authority of India) regulations and provides the advantages of the growth of good bacteria in the
digestive system while reducing levels of unfriendly bacteria and promotes gastrointestinal health.
8 October, 2020: Hamdard Laboratories launched 2 Unani medicine kits called ‘Immunity Booster’
and ‘Respiratory Health’ for strong immunity and respiratory health system. The Immunity Booster
kit contains four proven Unani products – Chyawanprash, Ayush Joshanda, Khamira Marwareed,
and Sufoof-E-Satt-E-Gilo conferring a strong immune system to microbial infections. The
Respiratory Health Kit contains proven Unani products Kulzum, Joshina, Sualin and Joshanda to
for protection against cold and cough.
8 October, 2020: The All India Institute of Ayurveda (AIIA), New Delhi has signed a Memorandum of
Understanding (MoU) with Amity Institute of Indian System of Medicine, Amity University. The MoU
focuses on establishing collaborative efforts to promote quality and standardization of Ayurvedic
drugs as well as Ph.D. programmes in natural product chemistry and pharmacy. The potential areas
of collaboration will include varied aspects of research based on Pharmaceutics,
Pharmacodynamics and Pharmacokinetics. The MoU will also encompass joint projects and
publications.
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8 October, 2020: Zydus Cadila has launched India’s first pressurized Metered Dose Inhaler (pMDI),
Forglyn pMDI, comprising of a combination of Long Acting Muscarinic Antagonist (LAMA),
Formoterol fumarate and Long Acting Beta Agonist (LABA), Glycopyrrolate for patients suffering
from Chronic Obstructive Pulmonary Disease (COPD) in India. The in-house formulation using
Zydus’ innovations in formulation technology has been patented. It is envisaged that combined
administration in a single inhalation will provide synergistic therapeutic effect with improved
outcomes and a better compliance.
7 October, 2020: Glenmark Pharma has received final approval from USFDA for Dimethyl Fumarate
delayed-release capsules in the strengths of 120 mg and 240 mg. The drug is indicated for
treatment of relapsing forms of multiple sclerosis in adults. The approved product is a generic
version of Biogen Inc's Tecfidera delayed-release capsules.
30 September, 2020: Biotechnology company I2Pure launched bio-shield antiseptic lotion I2Cure
in India. The product uses molecular iodine, a single-use broad-spectrum antimicrobial that
provides the protection of iodine against COVId-19. According to the company, I2Cure provides 12hour, fool-proof protection against viral, bacterial, and fungal threats. Moreover, iodine nourishes
and hydrates the skin as opposed to dry and cracked skin from alcohol-based products.
23 September, 2020: Japanese subsidiary of Sun Pharma launched its first innovative drug Ilumya
Subcutaneous Injection 100 mg Syringe in Japan for the treatment of plaque psoriasis in adult
patients who have an inadequate response to conventional therapies.
23 September, 2020: Abbott has received approval from the Drugs Controller General of India
(DCGI) for its Ivabradine, once-a-day formulation, indicated for patients with chronic heart failure
and chronic stable angina. A phase 3 clinical study conducted by Abbott across 21 centres in India
showed that Ivabradine PR once-a-day formulation was comparable to conventional Ivabradine
twice-a-day, in the management of patients with stable chronic heart failure.
22 September, 2020: Life sciences firm Bayer, in India, has received approval from DCGI for
intravitreal injection Aflibercept indicated for the treatment of Diabetic Macular Edema (DME). DME
has known to occur when high blood sugar levels damage capillaries that leak fluid into the retina,
resulting in swelling and blurred vision.
22 September, 2020: The Singapore subsidiary of Strides Pharma Science, Strides Pharma Global
Pvt. Ltd, has received approval from the US health regulator for Butalbital, Acetaminophen, and
Caffeine tablets, indicated for treatment of tension headache. The approved product is
bioequivalent and therapeutically equivalent to the Reference Listed Drug (RLD), Butalbital,
Acetaminophen, and Caffeine tablets of Actavis Laboratories FL Inc.
22 September, 2020: Sun Pharma Advanced Research Company (SPARC) has granted exclusive
licence to Tripoint Therapeutics LLC, USA, to commercialise its novel anti-epileptic product Elepsia
XR tablets in the US market. These tablets are indicated as adjunctive therapy for the treatment of
partial onset seizures in patients 12 years of age and older. Through this deal, SPARC will be
entitled to receive tiered royalties ranging from 15% to 50% on net sales and Tripoint will handle
the procedures for all US regulatory submissions and payment of annual PDUFA (The Prescription
Drug User Fee Act) fees for Elepsia XR 1,000 mg and Elepsia XR 1,500 mg.
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21 September, 2020: The European Medicines Agency (EMA) has recommended approval for PARP
inhibitor, Lynparza in patients with a form of prostate cancer and as a first-line maintenance
treatment for a form of advanced ovarian cancer. Lynparza, has been developed by AstraZeneca
with Merck & Co Inc.
18 September, 2020: Zydus Cadila has received approval from the USFDA to market Potassium
Chloride extended release tablets, a mineral supplement indicated for the treatment or prevention
of low amounts of potassium in the blood. Zydus Cadila will market Potassium Chloride extended
release tablets in the strengths of 10 mEq (750 mg) and 20 mEq (1,500 mg) in US.
17 September, 2020: Dr Reddy's Laboratories launched an over-the-counter (OTC) eye allergy drop
Olopatadine Hydrochloride Ophthalmic Solution in the US market. The product is the store brand
equivalent of Novartis AG's Pataday. Olopatadine Hydrochloride Ophthalmic Solution USP, 0.2%
and 0.1%, are indicated for the temporary relief of itchy eyes due to pollen, ragweed, grass, animal
hair and dander.
15 September, 2020: Aurobindo Pharma has collaborated with the Biotechnology Industry
Research Assistance Council (BIRAC), set up by the Department of Biotechnology for the
development of COVID-19 vaccine based on a proprietary vaccine delivery platform of the
company. BIRAC has facilitated the establishment of 'the r-VSV vaccine' manufacturing platform for
the first time in India by supporting Aurobindo Pharma's COVID-19 vaccine development.
11 September, 2020: PNB VESPER in Kochi has received approval from the Drug Controller
General of India (DCGI) to conduct the 60 days Phase 2b Clinical trial of their propriety drug PNB001 (GPP-Baladol®) in 40 Covid-19 positive patients at BMJ Medical College, Pune who have
moderate patients on oxygen support. The effect of PNB 001 will be compared with
DEXAMETHASONE. After reviewing the phase 2 clinical trial outcomes, Phase 3 Clinical trials will
being planned in approximately 350 COVID-19 patients from across the country in 6 medical
colleges. This NCE has been patented by PNB VESPER in the US, Europe and rest of the world.
Highlighting the features of this NCE, it is stated that it is 20 times more efficacious than Aspirin in
the antipyretic and pain studies. It has found to be effective in ameliorating lung inflammation and
Acute Respiratory Distress Syndrome. In the Dengue Virus Viremia Model studies, it was found to be
effective in reducing 80% mortality of animals than the control group. Further, it has found to curb
the cytokine storms and spleen size significantly.
Source:
1. https://indianpharma.in/industryNews
2. https://www.biospectrumindia.com/category/segments/pharma-biopharma
3. www.expresspharma.in
4. https://health.economictimes.indiatimes.com/news/pharma/5

Contributor for this section:
Dr. Clara Fernandes
Associate Professor, Department of Pharmaceutics, Bombay College of Pharmacy, Mumbai
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Dr. Gouri Palsokar, Assistant Professor, NCRD’s Sterling Institute of Pharmacy, Nerul, Navi Mumbai
has been awarded with Doctor of Philosophy in November 2019 from Department of
Pharmaceutical Sciences, Rashtrasant Tukdoji Maharaj Nagpur University, Nagpur for her research
entitled ‘‘Studies on Relevance of Post Graduate Courses in Pharmaceutical Sciences With Regard To
The Responsibilities To Be Discharged In Employment’’. She has carried out her research under the
guidance of Dr. M. R. Tajne, Professor, Department of Pharmaceutical Sciences, Rashtrasant
Tukdoji Maharaj Nagpur University, Nagpur. She has 15 years of teaching experience and almost
one year of industry experience. She has published several research articles in National and
International journals of repute. She has received two minor research projects from University of
Mumbai. She is the life member of APTI.
Prof. Vandana Patravale, Professor, Department of Pharmaceutical Sciences and Technology,
Institute of Chemical Technology, Mumbai received two grants under the DBT-BIRAC COVID-19
Research Consortium Call, 2020. The first grant is for an amount of INR. 47,69,224 for developing an
“Intranasal Mucosal Vaccine for COVID-19” while the second grant is for an amount of INR 18,00,680
for the project titled “A Simple Colorimetric Diagnostic Technique for Novel Coronavirus Detection”.
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LOTUS LOGO STORY
As a lotus is able to emerge from muddy waters un-spoilt and pure it is considered to represent
a wise and spiritually enlightened quality in a person; it is representative of woman who carries
out their tasks with little concern for any reward and with a full liberation from attachment.
Lotus-woman in the modern sense of women’s qualities: she is superbly intelligent, highly
educated, and totally committed to individualism. She is politically astute and works
incessantly for a better and more humane society. She is exquisite in her taste for music, art
and culture, abounds in social graces and performs brilliantly in communication.
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