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Optical Glucose Sensing via Stimuli-responsive
mechanisms

H.

Stimuli-responsive change
in fluorescence

Stimuli-responsive volumetric
changes in hydrogel
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Stimuli-responsive change
in fluorescence guenching
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Combination therapies

PARPIs and ICls /' surface receptors
MCH [l expression
P T cells infiltration
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Maturation of DC

_ Antigen presentation
3 T cells infiltration and trafficking
& Downregulation of PD-L1 expression

Neoantigens repertoire expansion
Upregulation of costimulatory cell-
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HIIT WORKOUT

7 DAILY MOVES HIGH INTENSITY INTERVAL TRAINING WORKOUT

7 Exercises. 40 sec exercise/20 sec break.
4 Rounds. 1minute rest between rounds.
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tially harmful bacteria.

While some research suggests coffee promotes the
growth of certain beneficial bacterial species, other
studies indicate that coffee exhibits antimicrobial

effects against specific harmful bacteria, such asE.
coli. There are also reports of no significant impact
on fecal bacteria from coffee consumption.

These studies also suggest that coffee’s influence
on microbial populations can differ

depending on environmental factors, such as lumi-
nal versus mucosal environments.

Potential Anti-Inflammatory Effects

A balanced gut microbiotais essential for maintain-
ingintestinal homeostasis, inhibiting intestinal path-
ogens, and supporting the immune system. While
coffee appears to possess a broad antibacterial
effect, some studies indicate it may selectively re-
duce the abundance of specific harmful bacteria.
Coffee components, such as chlorogenic acid, phe-
nolic acids, and melanoidins, have demonstrated
antibacterial properties against various pathogenic
bacteria and fungi, suggesting they may contribute
to the overall antimicrobial effect of coffee. Cof-
fee’s bioactive compounds, including polyphenols
and caffeine, can modulate both innate and adap-
tive immune responses within the gut. Caffeine, for
example, suppresses proinflammatory cytokines,
reducing the activity of immune cells such as NK
cells, macrophages, and T and B cells. Other coffee
components, like kahweol and caffeic acid, exhibit
anti-inflammatory properties by regqulating the ex-
pression of key inflammmatory markers.

However, coffee consumption has also been linked
to increased upper gastrointestinal symptoms in
individuals with Helicobacter pylori infection, sug-
gesting a potential negative impact on gut healthin
specific contexts
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The Duality of Caffeine’s Influence on Gut
Microbiota

Increased axiety and jittres, sleep disturbances,
digestive issues (Coffee can stimulate gastric acid
secretion, which may lead to gastrointestinal dis-
comfort, acid reflux, or indigestion in some indi-
viduals.), increased heart rate and blood pressur,
dependence and withdrawal, dysbiosis and gut mi-
crobiota imbalance.

The effects of coffee on gut health vary among in-
dividuals, influenced by genetics, health conditions,
and diet.

Harmonizing the Cacophony of Dietary Choices
Moderate (about 3-4 cups per day), avoid drinking
coffee late in the day, choose low-acidity coffee,
increase fiber intake, incorporate fermented foods,
stay hydrated, and monitor symptoms.

Caffeine’s Role in the Gut-Brain Symphony
Investigating the Gut-Brain-Caffeine Axis by profil-
ing the microbiome and assessing cognitive function
can pave the way for personalized nutrition, evalu-
ate caffeine’s therapeutic potential, and uncover its
interactions with other dietary components.

Caffeine’s Enduring Embrace: A Whispered
Promise for Gut Health and Beyond

Caffeine may play a beneficial role in managing gut
health by influencing gut microbiota composition
and promoting digestive processes. Moderate con-
sumption can enhance gut motility and potentially
support the growth of beneficial bacteria. However,
individual responses vary, and excessive intake may
lead to gastrointestinal discomfort. Thus, incorpo-
rating caffeine mindfully can contribute to overall
gut health while considering personal tolerance and
dietary balance.
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The Dark Secrets of Coffee:
A Gut Microbiota Odyssey
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Medical student
September 2023

In the realm of beverages, coffee stands as an en-
igmatic elixir, holding the key to a labyrinth of di-
gestive wonders. Modern explorers seek to unravel
the mysteries of its complex compounds and their
impact on the delicate gut microbiome. This journey,
however, teeters on a fragile balance, as overindul-
gence may lead to unforeseen consequences. Only
through a harmonious consumption can coffee’s
true potential be realized — enhancing digestion,
fortifying against gastrointestinal maladies, and
uplifting overall health.

Join us as we navigate the intricate nexus of diet
and gut health, unveiling the fascinating role coffee
plays within this enigmatic tapestry. As the secrets
of gut microbiota unfold, a captivating tale emerg-
es, heralding a new era for dietary wisdom.

realm of boundless wonder: the gut microbiota
The gut microbiome is a vast ecosystem of microbi-
al organisms inhabiting the gastrointestinal tract.
This community, which outnumbers human cells in
the body, plays a crucial role in human health, influ-
encing digestion, immunity, and inflasnmation. This
mutually beneficial relationship is highly sensitive,
however, and any disruption to the delicate balance,
known as dysbiosis, can have adverse effects on the
host. Dysbiosis has been implicated in numerous
health .A diverse and healthy gut microbiome aids
in the digestion of food, production of vitamins, and
protection against harmful pathogens. This sym-

Mahdieh Jani
Nursing student
October 2022

biotic relationship is influenced by dietary factors,
such as dietary fiber, which can promote the growth
of beneficial bacteria.

Caffeine: ADouble-Edged Sword for Gut Bacteria
Meanwhile, an increase in bifidobacterium, a ben-
eficial probiotic, has been associated with higher
caffeine intake. Bifidobacterium helps maintain a
healthy microbial community by inhibiting harm-
ful bacteria and producing beneficial compounds,
such as short-chain fatty acids, for intestinal cells.
While most studies have reported an increase in
Firmicutes and Actinobacteria following coffee
consumption, some research has found conflicting
results, such as a decrease in Firmicutes. Similarly,
coffee has been associated with both decreased
and increased abundance of Bacteroidetes, de-
pending on the study. One study found that coffee
consumption increased beneficial bacteria such
as Faecalibacterium and Bifidobacterium longum,
while decreasing Prevotella, resulting in higher levels
of short-chain fatty acids (SCFAs).Coffee’s effects
on gut microbiota may be attributed to its various
components, including caffeine, micronutrients,
and phenolic compounds. one study suggested
that caffeine may play a role in reversing antibiot-
ic-induced dysbiosis.

Unveiling the Enigmatic Power of Caffeine: A
Tale of Gut Microbiota Transformation
Diversity and Functionality Enhancement

In addition to composition, gut microbiota diversity
is crucial for overall health. Higher diversity is gener-
ally linked to positive health outcomes, whereas low-
er diversity has been associated with conditions like
colorectal cancer and inflammatory bowel disease.
Research has shown that consuming beverages rich
in polyphenols, such as coffee, tea, and red wine,
may increase gut microbiome diversity. Another
study found that higher coffee intake was linked to
increased diversity and the abundance of beneficial
bacteria, while reducing the abundance of poten-



[Pic2, Aaron James after receiving the first whole-eye transplant]

ically electrical activity in the photoreceptors. This sug-
gests a potential for future vision restoration and is a
milestone in the field.Pic2

Advances inImmunosuppression Protocols

An essential aspect of successful face transplants is the
management of immunosuppression to avoid rejection of
the transplanted tissues. The recent procedure led by Dr.
Eduardo D. Rodriguez employed a meticulously designed
immunosuppressive regimen that has reportedly resulted
in no episodes of rejection in the recipient. This tailored
approach could set a new standard for how face trans-
plants are performed and managed post-operatively,
contributing to improved long-term survival of trans-
planted organs.

Application of Advanced Surgical Techniques
The NYU Langone team utilized innovative microsurgical
techniques and numerous advanced tools throughout the
procedure, illustrating a shift towards more sophisticated
surgical methodologies. The use of customized surgical
devices and enhanced imaging technologies during the
transplant has improved accuracy and outcomes in such
complex procedures. This advancement can lead to bet-
ter recovery trajectories for patients undergoing similar
surgeries in the future.

Interdisciplinary Collaboration

Recently, the emphasis has grown on interdisciplinary
collaboration among various medical specializations, in-
cluding plastic surgery, ophthalmology, and transplant
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medicine. The comprehensive approach taken by the
NYU team, which included over 140 medical professionals,
highlights the importance of collaboration in achieving
complex surgical goals and improving patient care. This
aspect reflects a progressive trend towards assembling
diverse expertise to tackle multifaceted transplant cases
efficiently.

Increasing Public Awareness and Ethical

Considerations

As face transplantation gains visibility, there has been a
corresponding increase in public awareness of organ do-
nation’s critical role. Recent discussions emphasize the
importance of community engagement, donor matching
processes, and ethical considerations in facilitating face
and other composite tissue transplants. Greater advo-
cacy for organ donation can potentially lead to more fa-
vorable donor availability for those in need of such trans-
formative procedures.

Future Research Initiatives

The pursuit of excellent outcomes from face transplants
continues to inspire research initiatives focused on devel-
oping new methodologies and understanding the biologi-
cal mechanisms involved in tissue acceptance and regen-
eration. Current and future studies aim to explore various
aspects of transplantation techniques, recoveries, and
long-term psychosocial implications for recipients, deep-
ening knowledge in this specialized area of medicine.
Recent achievements in face transplantation represent
a convergence of surgical prowess, patient-centric care,
and enhanced research initiatives, setting the stage for
continued advancements in reconstructive medicine. The
successfulintegration of complex grafts, improved immu-
nosuppression strategies, and strong collaborative ef-
forts among various medical disciplines collectively drive
positive outcomes for patients while illuminating the path
forward in this pioneering field. pic 3

.

[Pic 3, Face-transplant after a suicide attempt. You can watch the full
document at https:/B2n.ir/s76321]
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History

The first notable partial face transplant on a living person
took place in France in 2005. This groundbreaking surgery
was led by Dr. Bernard Devauchelle and involved a patient
named Isabelle Dinoire, whose face had been severely
damaged by a dog bite. The operation, which was a signif-
icant medical milestone, utilized a triangular piece of fa-
cial tissue from a brain-dead donor. Following this, Spain
achieved the distinction of completing the world’s first full
face transplant in 2010, showcasing the rapid advance-
ments in surgical techniques and the growing acceptance
of such procedures.

Recent achievements in face transplantation have under-
scored the significant progress made in this advanced
field of medicine. These accomplishments span surgical
innovations, enhanced patient outcomes, and ongoing
research, contributing to the evolution of face and com-
posite tissue allotransplantation.

A summary to the surgical Procedure

The surgical procedure can last between 10 to 36 hours
depending on the extent of the damage.

The donor’s facial tissue, which may include skin, carti-
lage, muscles, and blood vessels, is carefully removed and
preserved for transplantation.

Then, the surgeon removes the damaged facial tissue
from the patient, preparing the underlying structures for
the transplant. The transplantation involves connecting
blood vessels and nerves from the donor tissue to the
patient’s existing structures. Tissue is then stitched into
place.

After the operation, patients typically spend 4 to 8 weeks
in the hospital. Care involves managing immunosuppres-
sant medication, which helps prevent rejection of the
transplanted tissue while also posingrisks of infection and
other complications due to a weakened immune system.
Patients often receive physical therapy to regain function
and adapt to their new facial appearance.

The intricate procedure of facial transplantation neces-
sitates the collaboration of a multidisciplinary team of
medical professionals, including but not limited to plastic
surgeons, anesthesiologists, transplant surgeons, nurses,
and surgical technicians, each contributing their special-
ized expertise to ensure the success of the operation.pic1
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[Pic1, The procedure includes several specialists]

Let us now examine the recent advancements in the field
of facial transplantation, with a particular focus on the
latest surgical techniques and outcomes:

The First Whole-Eye and Partial-Face Transplant
Alandmark achievement occurred in May 2023 when a sur-
gical team at NYU Langone Health performed the world’s
first whole-eye and partial-face transplant. This pioneer-
ing surgery involved a 21-hour procedure on Aaron James,
a 46-year-old military veteran who had suffered extensive
facial injuries due to an electrical accident. This opera-
tion not only marks a significant step in the complexity of
facial reconstruction but also highlights the capacity to
integrate substantial grafts of tissue, including an entire
eye, into a single transplant procedure.

Post-surgery, James has shown remarkable recovery rates
and adaptation to new facial structures. One of the most
notable early clinical findings was that the transplanted
eye maintained healthy blood flow and pressure, which
is critical for the viability of such transplants. Although
James has not regained sight yet, tests indicated that
there are measurable responses from the retina, specif-



likely to be used in medical settings and research
thanit is to be used conversationally. Moreover, the
term is not often used to describe an individual but
rather to describe the whole field.

Why isitimportant?

Elderly is a fairly non-specific term that refers to a
widely varying group. This means that using the term
clinically could fail to offer the depth and specificity
needed to offer valuable support. As “elderly” com-
monly refers to individuals over 65, it could also erase
or exclude the needs of slightly younger individuals
who experience age-related health concerns while
being slightly younger, such as those aged 60 to 64.
Geriatric medicine, on the other hand, can offer
support based on mental and physical assessments
instead. Itis also avaried discipline, whichis inclusive
of a wider range of specialisms. This multidiscipli-
nary approach also means it could be catered more
suitably to patients’ needs. This field may allow for a
more inclusive approach to be taken when support-
ing patients and researching the older population.
Different ways of supporting older adults
Differentiating clearly between groups of old-
er adults could improve research and care. Old-
er adults are a diverse group. Even just in terms of
age alone, without considering other factors, older
adults can vary significantly. The medical needs of
a 65-year-old could differ greatly from that of a
95-year-old, forinstance.

Focusing on need and ability may be more produc-
tive in offering support to older adults than look-
ing to age as an indicator of health alone. This ap-
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proach is already taken in some areas of medicine,
as reflected by some initiatives that offer support
to older adults at a lower age than what is typically
considered to be elderly. One example is Programs
of All-Inclusive Care for the Elderly (PACE) in the Unit-
ed States, which has a minimum age of 55.

There is a significant movement to look at the “frail-
ty” of patients instead of age alone for amore accu-
rate understanding of the needs of the group. Frailty
means that someone may be less likely to recover
smoothly from accidents and illness. Experiencing
frailty is not exclusive to older adults, but all older
adults are at risk of developing it - particularly those
with other conditions.

Conclusion

Elderly is a termused to describe older people, while
geriatric refers to a specialized field of medicine and
science. Despite being descriptive, “elderly” can be
over-generalizing and lacks the detail that is often
needed for both medical treatment and research.
The term can also be used in a way that excludes
patients from potentially important healthcare. For
that reason, some call for a move away from using
the term clinically.

It is important for people—both medical and
non-medical—to understand the healthcare needs
of older people. The rising average age in many
countries makes this especially important, as more
and more people need to access high-quality and
wide-ranging geriatric medicine. Understanding the
difference could also help when trying to access
healthcare.
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Many societies globally are facing aging popula-
tions. The World Health Organization (WHO) projects
that by 2050, the number of people aged 60 years
or above will double to around 2.1billion.
Understanding the needs of older adults and ger-
iatric medicine could be of real importance as the
world’s population shifts and the issue impacts
more people.

What does elderly mean?

Elderly is an age descriptor used to refer to older
adults. The termis generally used for people over the
age of 65, although definitions can vary. The term is
used both in research and in wider society.

Some research breaks the elderly into two catego-
ries: “early” and “late” elderly. Early elderly largely
refers to those aged 65 to 74, while late elderly in-
cludes everyone over 75. However, the exact differ-
ence between those two groups, and where the cut-
off is drawn between early and late, is not entirely
clear.

Alternative phrases for elderly

The use of “elderly” in research contexts has re-
ceived criticism from some specialists due to its
lack of specificity and nuance. A wide range of old-
er adults could be described as elderly, each with
varied needs and differences. This means the term
does not offer much detail about the individual be-
yond a rough age bracket. Because of this, some
argue that the term overgeneralizes and leads to
stereotyping.

Alternative phrases for describing the elderly have
been proposed. Examples include “older adult” and
“older person,” which are both used by the Journal of
Geriatric Physical Therapy.

What is geriatric medicine?

Geriatrics is an area of medicine that centers on the
medical needs of the older population. It is a spe-
cialized medical area that has expanded rapidly
since the early 1990s.

Geriatric medicine offers help to older adults, but it
does not refer to a specific age range. Instead, ger-
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iatric care is mostly offered based on a comprehen-
sive geriatric assessment (CGA), which treatment is
based on.

Similarly, while it is a specialized area of medicine
in its own right, it is also multidisciplinary, covering
many different areas of diagnosis and treatment.
Some areas covered by geriatric medicine may in-
clude cardiology, urology, respiratory health, and
more. Geriatric medicine can also overlap with ger-
ontology, which is the wider study of aging.While the
two disciplines are separate, the findings from one
can help to inform and develop the other.

The difference between elderly and geriatric
Geriatrics is the area of medicine that supports
those who could be considered elderly, while “elder-
ly” is a description of an age group. Elderly is used
more widely as an adjective, while geriatric tends
to refer to more specific areas of medicine and re-
search.

Elderly is more commonly used to describe some-
one’s age or to group older individuals based on
their age, while geriatric is considered to be a more
medicalized term. Consequently, “geriatric” is more



pressing fetal hemoglobin. This region is considered an
ideal target for therapy, and CRISPR-Cas9 can be used to
disrupt this region, efficiently reactivating the production
of fetal hemoglobin.

«Sickle cell disease

Sickle cell disease, like B-thalassemia, presents a major
health burden. This genetic disorder is caused by a sin-
gle-point mutation in the beta-globin gene, which results
in the formation of abnormal hemoglobin. Under low-ox-
ygen conditions, this abnormal hemoglobin causes red
blood cells to deform into a sickle shape, whichin turn ob-
structs blood vessels and leads to pain, organ damage,
and anemia.

More recently, CRISPR-Cas9 has emerged as a more ef-
fective tool for correcting the SCD mutation. One study
successfully used CRISPR-Cas9 to target the beta-glo-
bin gene directly in iPSCs generated from SCD patients,
achieving higher correction rates compared to previous
approaches.

Beyond directly correcting the mutation, CRISPR-Cas9
is also being used to reactivate fetal hemoglobin pro-
duction as a promising treatment for SCD. By targeting
the BCL11A gene, which regulates the switch from fetal to
adult hemoglobin, researchers aim to increase the levels
of fetal hemoglobin, which can counteract the effects of
sickle hemoglobin. Ongoing research is focused on opti-
mizing these approaches, particularly the targeting of
epigenetic modifiers, to develop effective treatments for
this challenging disorder

CRISPR gene editing is a revolutionary approach to can-
cer treatment, allowing precise targeting of the genetic
mutations that drive tumors. The process involves screen-
ing to identify targets, using CRISPR guide RNA libraries to
deliver the modification components to the cancer cells,
and then evaluating the results. CRISPR-Cas9 is explored
to directly target genetic mutations, and also modify the
gene expression. This technology offers hope for person-
alized cancer therapies.

«Inactivating oncogenic

CRISPR technology is being used to fight cancer by tar-
geting and inactivating specific genes that drive tumor
growth, called oncogenes. These genes are often over-
active in cancer cells due to mutations or duplications.
Researchers design a guide RNA, or gRNA, to precisely
target and disable these oncogenes, thereby hindering
tumor development. Studies have shown that inactivat-
ing oncogenes can slow tumor growth, leveraging the fact
that genetic alterations drive uncontrolled cell prolifera-
tionin cancer.

« Enhancing immunity

CRISPR technology is being used to enhance the immune
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response by precisely editing genes involved in immune
regulation. Scientists can use CRISPR to disable genes
that suppress the immune system, boosting its activity.
They can also insert beneficial genes, like signaling mol-
ecules, to improve the immune response against specific
targets. Furthermore, CRISPR can be used to modify im-
mune cells like T-cells and NK cells, making them better at
targeting cancer or infected cells. This also allows for the
development of genetic vaccines that stimulate strong
immune responses.

« delivering cancer-killing molecules:

CRISPR technology enables the precise delivery of can-
cer-killing molecules by targeting cancerous cells while
sparing healthy ones. Guide RNA molecules, designed
to bind specifically to cancer cell DNA, are loaded onto
a protein complex. This complex, carrying cancer-killing
molecules, is delivered into the body, either directly or via
engineered immune cells. Once inside cancer cells, the
complex cuts and deactivates cancer-driving genes, while
the delivered molecules initiate cell death or increase the
cells’ vulnerability to the immune system. This targeted
destruction of cancer cells minimizes harm to healthy
tissues and holds promise for more effective cancer ther-
apies. The guide RNAs target unique markers in cancer
cells, allowing for specific binding, and the complex acts
as a molecular scissor to disable harmful genes.

CRISPR-Cas9 is a promising gene-editing tool for treating
genetic diseases, but faces safety and delivery challeng-
es. A key concern is the potential for unintended genet-
ic changes, requiring more precise methods to minimize
these effects. Efficiently delivering CRISPR-Cas9 compo-
nents to specific cells while avoiding adverse reactions is
also a major hurdle. Overcoming these challenges is cru-
cial to fully realizing CRISPR-Cas9'’s therapeutic potential.
Continued researchis essential to ensure its benefits out-
weigh the risks

Figure 2
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CRISPR-Cas systems have revolutionized gene edit-
ing, offering easy design, low costs, fast results, and
high accuracy. These features make it a powerful
tool for research, biotechnology, and possibly dis-
ease treatment. Increasing preclinical studies using
rodent and animal models show that CRISPR-Cas
could potentially treat various diseases, including
genetic disorders, infections, cancers, and immu-
nological diseases like autoimmunity and immuno-
deficiency.
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Figure 1

CRISPR-Cas is making significant progress in treating
genetic disorders, offering hope for patients with condi-
tions once thought untreatable. With over 75,000 genet-
ic variants linked to monogenic diseases, CRISPR is now
being used to correct mutations in disorders like sickle
cell disease, B-thalassemia, and hemophilia. Additionally,
researchers are exploring CRISPR’s potential for treating
inherited eye conditions, liver disorders, neurological dis-
eases like Parkinson’s and Alzheimer’s, as well as lung dis-
eases, genetic hearing loss, and muscle disorders such as
Duchenne muscular dystrophy.

One of the most promising uses of CRISPR-Cas is in
treating sickle cell disease (SCD), a genetic disorder
caused by a mutation in the f-globin gene that leads to
sickle-shaped red blood cells. Researchers are focusing
on two main strategies: directly repairing the mutated

Al and the Unraveling of Neurosurgery
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gene or boosting fetal hemoglobin production to allevi-
ate symptoms. The latter approach has shown promise in
clinical trials. By using CRISPR-Cas9 to modify the BCL11A
gene, which normally suppresses fetal hemoglobin, sci-
entists can increase its production, reducing disease se-
verity. The edited cells are then reinfused into the patient,
potentially offering a long-term solution for SCD.

CRISPR-Cas is not only revolutionizing the treatment of
genetic disorders but also showing great potential in
combating infectious diseases like HIV. Researchers have
made significant strides using CRISPR-Cas9 to disrupt
various stages of the HIV infection cycle. In 2017, a study at
Temple University demonstrated that CRISPR could com-
pletely halt HIV replication in animal models by cutting
the viral genome from infected cells. Additionally, CRIS-
PR-Cas9 has been used to edit human cells, making them
resistant to HIV by modifying the CCR5 gene, which HIV
uses to enter cells. A study in China showed that this gene
editing rendered cells immune to HIV without causing tox-
icity, suggesting a safer way to protect against the virus.
As research progresses, CRISPR-Cas holds the potential
to transform treatments for both genetic and infectious
diseases, offering new hope to patients.

« B-thalassemia

B-thalassemia is a prevalent inherited blood disorder re-
sulting from mutations in the beta-globin gene. These
mutations disrupt the production of normal hemoglobin,
leading to a severe form of anemia. While allogeneic he-
matopoietic stem cell transplantation (HSCT) can be a
curative option, it is limited by the availability of suitable
donors and carries risks like graft-versus-host disease
and transplant-related mortality. CRISPR-Cas9 offers an
innovative way to treat f-thalassemia by targeting genes
that promote the production of fetal hemoglobin. Fetal
hemoglobin, which is usually suppressed after birth, can
compensate for the deficient adult hemoglobin in these
disorders. Scientists have identified a specific regulatory
region in the BCL11A gene, which is responsible for sup-
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