Poster Session
- Examples

BIOL 120 Honors



WKU

—3 INTRODUCTION

- According to Health Affairs “Human bemgs have benefited
from vaccines for more than two centuries.” (Stem 2005)
Though the road to eradicating mmitiple diseases and viruses
has been one of armoil, and dead ends at some points. In
order to understand just how valuable vaccines have been in
society we need to look back at where they started. the road
they took o get where they are today, and the controversy that
has arisen in protest.

Shoot Up, Don't Screw Up:
The Reason We Need Vaccines

Leigh Anderson, Hayley Laidlaw, Sarah Mathis, Jenna Vanghn

ANTT-VAX
HYPOTHESIS

RELTABLE SCIENTIFIC
LITERATURE TRUTH -

The measles, mumps, and rubella (MMR) vaccine causes agtism
Andrew WakeSeld a gas

ologist, p d the idea that the
MMR\'acanecmsedmesmal inflammation that led to
nonpermeable peptides to travel up the bloodstream to the braim,

which then affected development (Plotkin, 2009).

Firstly, the MMR vaccine was given to children between 1 and 2
years old — the same tme when sutism presents itself (Plotkin,
2009). In Fizure 4 you can see what goes into a vacdne and how,
once m our body, it works long-term.

Secondly, gastrointestingl problems did not predate the autizm in
several children. Thxs]xwam;uﬂ!mea) that MMR causes
autism after 1 inal inflammation, is false.
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= “The gasping breath and distincive sounds of whooping
cough; the iron hmgs and braces designed for children
paralyzad by polio; and the devastating birth defects caused
by rubella” (Golden et al. 2004) these were just some of the
many deadly diseases. Thankfully, however in 1796 a doctor
living in Bezkeley, Enzland by the name of Edward Jenner
(see Fizure 1) created and perfonmed the world’s first
vaccination. (Baxby 1981) According to the Annals of Internal
Medicne Jenner conducted this vacanation by, “teking pus
from a cowpox lesion on a milkmaid’s hand Jenmer
inoculated an eight-year-old boy. James Phipps. Six weeks
later Jenner variolated two sites on Phipps’s am with
smallpox, yet the boy was wmaffected by this as well as
subsequent exposures.” (Barquet et al. 1997)

= After this incredible discovery
Jenner went on to collect more
evidence and research on this
vaccine then i the 1770 he
now the bases for vaccinology
in today’s society known as:

Inquiry into the Causes and
Effects of the Hariolae Faccing gioyre | — Dortrait of Edward
(Jemner 1798)

Jemmer
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g the MMR vacane. He claimed that the
vaccine was not testad properly tested
before bei i 3 “Seni
public fear” (history of anti-vaccination
movements, n.d.). Wakefield was paid

% ﬁ_\. \\-'.\keﬁeld_ a law board to falsify the con.necnon
of vaccines and autism Wekefield had his nght to

medicine in Great Britamn revoked. © Alsrgembaor

research smdies have been conducted to assess the safety of

the MMR vaccine, and none of them has found 2 link between
the vaccine and autism ™ (history of ant-vaccinaton
movements. nd.).

- However, news spread fast and some people in Hollywood
have made money off the fears of other. 4 movie came out
called “Vaxed” that mies to tell people that Andrew
Wakefield was falsely accused and a lot of other jarzon.

Too many vaccines cause autism.

“The simmitaneous adminisoration of nmltple vaccnes overwhelms or

weakens the inmmune system and creates an mteracton with the
nervous system that mggers autsm ™ (Plotkin, 2009).
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antibodies and other proteins secreted into the blood and lynph by

activated B cells.
2. The cell-mediated (inmmme) resp
phagocytic cells and cytotoxic T cells. (This response primarily

takes place via cell-cell contact).
= The comparasion between these two processes can be obzerved in
HUMORAL CELL-MEDIATED
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How the Bod nds to Future Infections: acal
Memory

- Besides producing the cells that implement the Inpmoral and cell-

mediated responses, activated B cells and T cells produce

specialized daughter cells called memory cells. Memory cells do

1ot participate in the primary inmmme response. Instead, they

provide surveillance after the onginal infection has been cleared
« If the same anfigen enters the body a second time, memory cells

can recognize the anngen and will mgger a second adapave

Iymuwme response, or secondary IMNUME response.
The Secondary Immune se is Faster and S than
the Primary nse:

» The secondary inmmme response is faster and more effcient than

the primary response. It is faster because the presence of

‘sxmnmmmsesfallmmofﬂaﬁemocaxegmms:

involves the activaton of

Vaccines do not overwhelm the immume system (Plotkin, 2009).
The immmme system of an infant can inmediately generate a vast
array of protecuve responses. Also, “combinations of vaccines

induce i D < ble to those siven individually
(Plotlnn."DOQ
Aunismis notan d dent di It is not immame

m'anadanddmezsme\maxeoimﬂanmonmmecm
Nervous System (CNS) of people with autism (Plodkim, 2009).
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= memory T and B cells increases the mumber of
ymphocytes that already have the comect antigen-specific
receptors, thus dacreasing the lag time for activating the
adqm'minummemsponse

- Aﬁa\xanam&bod)maplm
immmme response that produces memory cells. If a second
infection occurs later, these populations of memory cells
the threat before illness

. 'Ihechtam-xvure-%S 17 in the book explains why
vaccnation is an effecuve defense azainst certain
pathogens—it speads up the body's responsa to an
infection. The antizens usad in a vaccine are usually
components of 3 pathogen’s exterior because antibodies
can readily atach to them

Concentration of antibody

Figure 48.17 - The Secondary Inmume Response Is Faster
and Stronger than the Pnmary Response (Source:
Biological Science 7e)
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In order to address the misconception that vaccines cause

ham or disease to mumans, we need to provide
iate and sufficient scientific evidence and

presant

appropnate

it to the public. Furthermore, having local insatutions and
hospitals support our endeavor heavily implies reliability

of our statements. In order to Measure QU SUCCRSS Tate, We
would start with a mass statistic poll and calculate the

percentage of the ana-vax population vs. Pro-vax
population. Then, after bringing awareneass to the

mediz

about how vaccines are vital to the health of society with
our factual data and research. we can take another poll §
months later to examine how our research inpacted the

affectad area.

OONCLUSION €—

In conclusion. now that you have been informed about the

ongms of vaccines and seen firsthand the direct

ingredients that go into them (Fizure 4) benefits that
vaccines ensure in your body. You will also be able to see
that the Anfi vaccine movement is not only based off a
complete lie but, will end up burting the general public if
people do not educate themselves better on this topic.
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- The Affects of Sleep Deprivation in College Aged Students:

MAHURIN Through a Mental Health Scope

Shelby Spencer, Caroline Wedge, Ally Watt, Carli Street
Dr. Mountjoy Honors Biology 120
Western Kentucky University

noes a wide variety of cell types In the i CONCLUSION

< celludar stress, degeneration, and

NmODUCrION " Figure 1: The lack of sleep infh

brain Sieep deprivation encow
Inflammation.

The tansition from senzor year of high school to first
year of college can account for the exhaustion and lack of slesp
first year stadents expeniance. Semior vear is a vaar most huizh
schools are relaxed on curmiculum students are required to take,
students leave early for co-op opportunities, and stadents aren't
required to put in as mmch effort because of

bumout. Providing fime management classes in high school that
explain the requirements of a first-year colizge stadent would allow
students to be better prepared for the workload and lifestyle chanze
when entering collage

College is a very stressful four years for the vast majority

of students. Routines change drastically and healthy habits
often get overlooked because students have other things that
they could fill their Sme with, One crucial healthy habit that is
frequently overlooked is sleep. This study show the effects
sleep deprivation has on students as well as the biclogical
effects sleep has on your body. We asked our peers the
following questions:

Chronie Steep Disruption
4 ~~ » The amount and quality of sleep have a direct impact on
mental health and s seen very clearly in college aged students

= As 2 society mental health is still wiitten off as physical sgess
rather than being wreated as the issu2 it is.

+ College azad stadents strusgle severely with mental health

1ssues that are directly related to sleep deprivation caused by

the college lifestyle

We sent out a poll to a group of our peers asking about their
sleep habits. In a sample size of 71, 76% of people said that
they did not get enough sleep eachnight 51 outof 71 people

Contacting hizh schools' administration

said that they do not get enough sleep because they are Based on these supportiny y that mental about implementing college readiness classes mto their
studying. 4 health affected by these alteratio onality, which In curmiculum would be the first step to developing a smoother
< tum affects an indtvidual’s dall f motivation,

ransition for students choosing the college route
Irriableness, and trouble mak|
these celiular Issues affect mental
neural cell function, and an)
[Zhao etal 2017)

1 examples of how
h Sleep &5 critical in regulating
whalance In this affects mental health

Mood swings, lack of motivation. imitablensss, and trouble makmg
decisions because of lack of sleep could be combatad if stadents
knew coming into college how to juzzle school social, and mental
demands that differ from hizh school Leaming how to properly
study in high school, healthy eating habits, and prioritizing mental
health are all objectives that can be taughe to hizh school students
to prevent brain cells becoming less effective from exhaustion

Blanton, R_E. and R E. Jenkins. 2008. Three new darter species of
the Erheostoma percnurum species complex (Percidae, subgenus
Catonotus) from the Tennesses and Cumberland river drainages

Zootava 1963:1-24.
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have found that slesp h_xi‘.'n:miﬂd‘. to leads to Jower alarmess and
concemation.” Peri 2021 What Lack of Slesp Dees % Your Mind.
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the COVID-19 Pandexmc -
* Groy Litarahurs “ Adolsscance and carly adulthood 13 3 transitional paniod
auzociated wd a zumbar of key physiclegical, social and prychologcal
changes. Slosp diiculties, nonble m thes age goup, may advensly afect
phyuical and mantal heal®h Of ixtarest is the impact of the xahural shift
younz peopls towards a mors sveming-type slesp partar (chromotype).
whilst social constraing eacowragw easly waking %o St with schoolwosk
tiings. This Jeads to a misalignmesr in sloep tmsing betweon weakdxys
and weakends, knowa as /xm};ﬁr‘—\zm oy ccn—.hmnmrzne
mxeral health difScuines mm&.mm Henderon, Emar,
Robestson. 2019, Associations betwsen social jetlag xod menn] health in
young peopls: A sysmmanc review. The Jourzal cfﬁxdmd and Madical
Rirythm Research. Volume 363sme 10.

Hubricht, L. 1985. The distmbutions of the native land molhasks of

Let's take a look at these results are so important.
the eastern United Seates. Fieldiana 24:1-191

According to a study conducted by doctors from the
Department of Neurology of Changzheng Hospital in China,
sleep deprivation affects the neural cells of the body i harmful
ways. Their article, "Neural Consequences of Chronic Short
Sleep: Reversible of Lasting?” provides the specifics of how the
brain is affected. Looking at these disadvantages of lack of
sleep through a mental healith scope, we are looking into the
possibility that brain cells become less effective without
sufficient sleep. (Zhao et al. 2017)

An article from the Los Angeles Health Sciences of University
of California describes the way that brain cells can actually
become “tired.” In the brain, the information messengers are *
called neurons, and they send and receive messages throughout
the brain. When the brain is affected by a lack of sleep, the

Langenbrunner, Eva. “The Wrong Sacrifice: Sleep Deprivation
Place in High School (6 Min ). ™ Medium, Madium. 13 Dec. 2017,
https://medium com/ @elangenbrunner((1 the-wrongz-sacrifice-
sleep-deprivation-place-in-high-school-6-min-e3d0 7Tab5 6683

P 5 017 (o e aod Benafits OF
e M;:F .2021) Unknown. “Importance and Benefits of Skeep in a Child's
Development ™ Ecoie Globaie, Ecol Globale International Girl's
Schoal, 2 Feb.

hrps:/‘www 2coleglobale com blog importance-of-sleep-in-a-
childs-development

Exhaustion is mental and physical Along with
teaching students how to manage their time, students should be
taught self care tactics to rejuvenate their minds and bodies during
this transition. Havingz first- and second-vear college students speak

at high schools about their personal experiences and how *
they have over come these challenzes would be effective at

* Scemific Literatars "Amendmg college can be a szessful tme for mamy
stadenes, MMNLFMJoMMM&A

neurons communicate with each other much slower and weaker @i colioge smdants” noed for mazeal health caro b mcreased N |
This makes the overall brain functionality much more shuggish [} mmically Research reveals that sleop probiams ars commacn and 2 preparing hizh schools' students for what is to come ACKNOWLEDGEME S

and less efficient. Physical capability is also affected by
this, resulting i less reactiveness, changes in appetite *

associated with poorer mant] health ven among young peopls” Wazg,
Bare. Detarminares "hopq.xahnmwl.lnn mimn Aliteraze
e, Volume 17, Tas

Shelby Spencer

Literature Comparnison, Conclusion, and Acknowledgements
Ally Wart
Action Plan

Implementing collegs readmess classes into a
high school curriculum would cost no money to the school.
However, colleges could allocate money to student groups
passionate about helping transitioning studants to advocate and
bring awarsness to the problem of collegs student exhaustion.

higher <u'cepn‘3 ity to dL.ea)e; ("Blame Tired Brain..” 2017)

The doctors from China al 50 explained how other brain cells -
inciuding microghia, smocy‘te: and oligodendrocytes - are
responsible for synaptc maintenance, energy substrate delivery, 4

concoption ik that .chmwod...dn- e .unp}' :ndn‘:uu..a
;'b.".xcal bealth isme, "undum."m’v. of school mstead of memally

Carli Street

and clearance of waste. They presented information on how lacki axbusted SR e ; Alumi of collegs and hizh schools could be asked to make Bis 120 Cotirattiogs
of sleep compromises these cells” abilities to perform their * Cnux of Conflice- The iuims of meal health isus mgarding college aged donations i order to further the success rate of incoming college o =
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&5 “college Lfostyle.” This kaves many young pecple without mentl

Presented survey, Introduction section, and Poster Format
Boaith suppart thev need. = el x 0

behavioral changes, as depicted in figure 1. (Zhao et al. 2017)
AL " m

used to host regreats, saminars, and other informational




14 Coal Mining in Kentucky: Airborne Carcinogens and
Their Connection to Lung Cancer

WKU
MAHURIN

HONORS COLLEGE

INTRODUCTION

According to the CDC, thers were 599,601 deaths caused by
cancer in the United States. Canceris defined as
unconsrollable, sbnormal cellular growth. Research shows
that cancer may be genstic and unpreventable, and it may be
caused by an external carcinogen (2 cancer-causing agent).
There are several diferent types of cancer that can be caused
by carcinogens like skin cancer. bladder cancer, and brain
cancer In the United States, hing cancer is one of the most
common type of cancer, and there were 235,760 new casas in
2021 alone (Amencan Cancer Society, 2021).

According to the Amernican Chemical Society, Limg Cancer
is the second most common cancer in both men and women;
one in Sfteen men and one in seventeen will be dagnosad in
his or her lifeame  Kenmcky leads the United States with the
highest mcidence rate of Lung Cancer by far, which posits
the question: What makes the rates of lung cancer in
Eenmucky so nmch higher than the rest of the United States?

AVERAGE LUNG CANCER INCIDENCE
VERSUS KENTUCKY COUNTIES

FAGE TOSL MINING COUNTY AV

The primary causes of lung cancer includes smoking, air
pollutants, and especially in Kentucky, coal mining In the
United States, Kentucky has the highest rate of ung cancer
Studies show that coal accounts for 409 of the world's
elecmicity, and Kentucky is ranked fourth in the nagon for
coal production (Hendryx et al., 2008).

So, what are the relationships between coal production and
rates of hmg cancer- if any? New research indicates that
workers in the mming industry are likely exposed to silica
dusts which can cause hing diseases like Silicosis and hing
cancer (Chnsaan et al., 2011). Along with direct exposure to
carcinogens in coal nunes, the burning of coal 1 also
responsible for the release of carcinogens in the agnosphsre
that can lead to hmg cancer.

The biological understanding of the mechanisms of cancer
cell development is important in understanding these
connections, and research is important in developing a
solution to this problem.

BIOLOGY 120 CONNECTION

Cancer 13 essentially unchecked abnormal cell growth and
cell division. Usually, the imnnme system can detect
anngens (generally a bacteria or virus) and take care of them

Tessa Carby, Sakshi Patel, Kevin Diaz-Cruz, Cy Whitler

WESTERN KENTUCKY UNIVERSITY

with anabodies. In the case of cancer, however, cancerous
cells are not recognizad by the imnmme system This causes
them to grow and spread while being mostly unnoticed by
the body. Cancerous cells can result from emors in cell
division, or via carcinogenic chemicals ("What is cancer?.”
2021).

In relation to cell biology, during the cell cycle to check
everything is going right cell have checkpoints. There are
four "checkpoints”, first is G1 then G2 and Metaphase have
two checkpoints, that monitor the cell cycle to make sure
that the cell is properly developing before it proceed for the
division. The G1 checkpoint is the first and most important,
as it makes sure that the cell 15 healthy and adequate in size
and ready to replicate before dividing. However. sometimes
damaged DNA bypasses the first checkpoint, allowing for
an abnormal cell to contme through the cell cycle. This
results in further division, leading to the growth of
cancerous cells (Molinani, 2000). And then they move on
for G2 then M phase. As we know that air is the source of
buman being to do their procedure Here, is the
brief discussion sbout the coal mining and it effect on the
nmnan body.

Earlier as we focused on the hng cancer in the Kenncky.
we found that heavy metal particles, Carbon Dioxide, and
Carbon Monoxide are some of the many dangerous
substances that coal muners inhale in a typical day’s work,
but Silica parucles are some of the most dangerous and
abundant found in coal mines. Crystalline silica is defined
by the International Agency for Research on Cancer (IARC)
as a group 1 caranogen: the highest class of
carcinogens with imefitable evidence of causing cancer
Inhaling Silica paricles may cause cancer In two primary
ways: direct and mdirect cytotoxicity caused by Silicosis.

=

Prolonzed exposure to silica particles can lead to Silicosis,
an treversible disease of the hmgs caused by the inhalation
of Silica particles. Silicosts is charactenzed by chronic
inflammadon of the lungzs which damage the epithelial cells
in three primary ways: cell damage due to persistent
inflanmation, oxidants indirectly damaging cells,
andmdsnscmsm'mrm&nngemqnd:ehalcens This
damage leads to an increased risk of damaged DNA, and
tims changes in gene expression causing numors (Sato et al,
2018).

LITERATURE COMPARISON

Currenty, coal mining is 3 very coamroversial issue. Many
individuals are in opposition to coal mines, as it canses
significant environmental harm as well as effects on public
health (Schwartz, 2019). However, coal mining is far from
obsolete, after all, coal accounts for over 40% of the world’s
elecmicity. Thus, the world nmst find more efficient and cheap
alternatives to meet the increasing demands for clean energy
production. For wealthier countmes around the world, coal
mining can be gradually phased out, as these counmies can
substitute it with cleaner forms of energy. In poorer countries,
coal mining 1s extremely beneficial because of their lack of
technological advances, coal is likely to remain the primary for
energy production via coal combustion (Schwarz, 2019).
Ulamately, public health professionals and environmensalists
are in opposition of coal mining, but the world is not quite
ready to abandon thus means of energy production, so itis
unlikely to be replaced any time soon.

ACTION PLAN

Eentucky residents are at a greater nsk for developmg
pulmonary diseases such as cancer because of the mumber of
Eentuckians who work in unsafe coal nunes, as well as the
use of coal and an energy source. Regarding coal use for
energy production. there are ways to minmuze the health
inmpact of coal ¢ Modem tachnologies go to
Ereater extents to "wash" coal before it is used, effecavely
the of harmful pol produced before
it's combusted. However, there currently is no way to
completely avoid the hammfl by-products of coal
combustion. We will continue to put these harmful molecules
into our atmosphere unnl better technologies exast
(Grossman. 2020).
While thers are countless treaanents for hmg cancer, the
most important way to decrease the number of coal miners
with hung cancer is to prevent it from developinz. Because
Silicosts 1s caused by prolonged exposure to Silica particles,
1t can be preventad by filtenng the air that enters miners’
hmgs. The most effective air-Sltation methods are negative-
pressure respirators.
Negative-pressure raspirators are respirators that maintzin an
area of low pressure inside the mazk conpared to the
pressure of the ambient air. Air enters the mask throush
filters that prevent larger, hanmful perticles from entenng the
hmgs (Janssen et al, 2017).
Requiring the use of negative-pressure respirators in coal
mines will prevent the inhalation of cancer<ausing particles
like crystalline silica, and thus reduce the incidence rates of
hmg cancer.
The need for negative pressure respirators in Coal Mines are
essential for the safety of miners’ health The Occupational
Safety and Health Administration. or OSHA, needs to require
Degatve-pressure respirators as a nunimum safety
requirement to prevent the adverse effacts of nuning on
worker's bodies.
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CONCLUSION

In conclusion. while smoking is major contributor to high
hmg cancer rates in Kentucky, coal mining has frequently
been overlooked when it comes to hmg cancer incidents.
Exposure to carcinogens caused by coal mining may
increase the risk of developmg hmg cancer in coal mining
areas such as Kentucky Evidence has shown of in increased
cases of cardiopulmonclogy conditions, increased
hospitalization risk for chronic pulmonary disease and
hypertension, and increased rates of lower health status just
by residing in coal mining areas. (Hendryx et al., 2008).
Research should focus on certain aspects of the coal mining
industry including post-mining processing facilities and
mowmtaintop removal from other forms of surface mining
(Hendryx et al, 2008). In addition, requiring the use of
Degative-presaure respirators, as outlined previously, can
prevent the inhalation of cancer-causing partcles, which can
reduce the risk of coal miners from developing lng cancer.
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The Effects of Mental and Physical Exercise
on Cognitive Decline Due to Aging

Hailey Brandon, Ashley Cross, Rebecca Moll, Jessica Sandfoss, Dr. Natalie Mountjo

INTRODUCTION

Coznitive decline is said to be one of the greatest consequences of normal agme. While

coznitive declme is related to agng, azing is influenced by a multimde of factors.
Cognm\'edechneduezo gnzcmbeﬁmmkendownmomm and secondary
agnz. Primary aging ves the

irnate  manurational processes:
thines we cannot control or

dmze Secondary aging invoives

the effects of environment and

disease on the brain, which can put
individuals at a higher risk for
Adzheimer’s Disease and dementia

(Ansezy, Stankov, & Lord, 1993).
A commor misconception in
society today is that forgetfulness
is an inevitable side effect of e < T ar—r———
natural aging (Tabar, 2019). There o T e of ok
are many factors that can contribute
to cognitive dacline besides aging — ;uch as brain myuries and post-traumatic strass
disorder — that must be comsidered by physicians dunng diagmosis This issue
uitmately relates to the finction of the mitochondria. Mnocmmdnﬁmmlada
to inability to provide ensrey tommmmebmnleadmztonmona.deamwhr_h
inhibits ability to complete motor skills and cognitive la:k;(l’eonz 2017). This is also
known as secondary azing (Anstey, Stankov, & Lord, 1993). The witimate zoal of this
project is to educate pacple on the benzfits of exerciss on their menta! and physical
health (Fizure 1), which has been shown to decrease cognitive dacline due to azing
(Tekin & Uner, 2016). Bingocize is a simple, affordable program that combats these
ommnnbmso.agmzbymchzdmgcoznmwusmdemuse(hudmaa.
2012). This would address even the of supposed aging symp —auxchas
:'orgetfuhes—b\ keet:mztbzbmna:u\e md atentive.

MEDIA AND MISCONCEPTIONS

MEMORY LOSS IS INEVITABLE

3 cognitive
impaimments and K inz \..e'.ne"t:: and A.._ - both of
which are associated with oid age.” (Tekin & Uner. 2016) They further support this
J:Le: by ci‘.:llenzzr.z 3

3. IEMOT
and may te reduced by s enzaging
in sufficient mental and phyzical ac

SCIENTIFIC FINDINGS

PHYSICAL EXERCISE

}u at several studies that show that physical acavity
i cognitive impainment and'or improved
*%e\r.h has been c:o..e 1o echucars peopie on

prevent cogny

wials have shown that even
SHECISE DIOZIAM SNPETIEN

al, 2015)

COGNITIVE EXERCISE

Seniors that »..oo; © ewrc 32 Jle

vitality in later acdulthood, bo
cogmitive system that engenders &
bave shown that "menml e
improvements m immediate and de
compared with the conrrel group

Function
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The mitochondria (Fizure 3) s not only known for its role in the process of cellular
resparation, but alse for creating and having its own DNA (Freeman, 2020). If there are
any  numtons within  the
mnochondml:)\A.lheceLm].lcense

Minocl i
s accmiliog o i in mochondna

[Tr

pomary function, providing energy. Ol semboas Sywihesh o ATF
Mitochondria are constantly Nl of sy
newrons in the brain with energy for

them to finction and fire comectly e —
(Teomg, 2017). Newons rely on the DNA
mitochondria to receive and trapsform '

Matrix

. Teeet mombeane

Krebs Cyele
Eleciros trampoet Sacrune « 60, + 36 ADC 38 P
chain }

of
synapse loss, cmsm,ngn.mmxpumandmam nocmnplaewu'mimemw
tasks: in other words, cognitive decline (Jeong, 2017)

ACTION PLAN

Figure 4 Joage of ressdents doag Becgocior (Somrce: Yok by Sepekr Rl at
Arcadis Sextar Livong Racabes
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Tustered Regularly Interspaced Short Palindromic Repeats (CRISPR)
ras first discovered when a group of scientists in Japen was studying
cluster of E. Coli bacteria ((Ng, 2020). CRISPR. is a set of repetitive
YNA sequences commonly found in prokaryotes such as bacteriz and
rchaes (Nz. 2020). In 2012, scientists leamed that CRISPR. can edit
nd modify genomes as a “copy and paste” tool. They can do this by
sing CRISPR-Cas9, a protein that allows you to edit and modify the
enome (Nz. 2020). The main job of CRISPR was to0 be able to edit
32 genome. but it has been known to be able to tum off genes and
nmt the production of lipids. CRISPR has also shown that the protein
23y be used to cure genatic disorders. With the ability to gain consrol
ver the buman genome allows scientists to potentially weat, or even
ure life threatening diseases (Femandez, 2021).

RISPR has been known to be a solution to help resolve the Covid-19
andemic problem. Covid-19 disease, also known as SARS-CoV-2, s
virus that comes from a family that has similar symptoms as the
ommon flu and cold (Mayo Foundation for Medical Education and
esearch, 2021). Below in Fizure 1, shows the structure of what
'OVID-19 looks like. Covid-19 was given their name because of how
enetically similar it 1 to the coronavirus responsible for the SARS
utbreak of 2003 (World Health Organization, 2020). The Coronavirus
as been known to be able to pass between other animals such as bars
nd snakes, which is how scientists believe bumans were able to get
afected by it (Yang, 2020). The outbreak of the pandemic first stamed
ith 3 large case of pnewmonia outbreaks that had no associated
eaths, just like the SARS outbreak in 2003 (World Health
rzanization, 2021). Thus virus is closely related to the 2003 SARS-
oV, SARS, owbresk that came from Guangdong Province, China as
el (30u, 2004). Many belisve that the COVID-19 virus may have
ome from SARS-CoV due to the close relatonship the two viruses
ave (Yang. 2020).

Poa of CIHD- 9 comen por 1 D000 pwervorm
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Figure 2: 2020 COVID Cases

D A » OMPAR ()

Much of the informartion on CRISPR and COVID-19 can be found
in the scientific community and literature Science news websites
and peer reviewed studies are popular in relaying information about
the latest in CRISPR and COVID research (Mestrovic, 2021). In the
area of gzray literature, information about CRISPR. and COVID-19
can be found in newsletters and reports. This type of information is
still nice to keep up with latest, but many are not the most reliable
at times. News of gene editing blocking human transmission can be
misleadng to audiences causing some misconceptions about the
work being done with the virus (France 24, 2021). The least amount
of information can be found in popular news sources. This lack of
information by the media and public perception could be cause for
more misconceptions (Rettmar, 2021). One being that works is not
being done on research to find cures or treatments for COVID-19,
with options like CRISPR. Major strides are being mads m the
scientific community with CRISPR aiding in blocking the
replication of COVID-19 in cells (Retmer, 2021). News about
COVID-19 and CRISPR could help provide hope that there is a tool
that can work with the vaccine to help weat those that get sick
(Retmer. 2021)

[MPA ON POP ATIO
COVID-19 has had a huge toll on the everyday lives of
fanulies. People have had to stay in their homes and quarantine
(World Health Organization, 2020). Families were not able to
celebrate holidays or come together for the past year In Fizure
4. it shows the approximate count of cases alone in Kentucky.
The comtry had to () s rriomm iseme s ey
shut down by dotng

layoffs in jobs. =
Companies hadto =
shut down due to

lack of customers &

and had to go online . [ LA
(Colmz, 2021). The
country had to ration Fagars 4: 2020 COVID Cases m Ey
recourses and put limits on what people could buy (World
Health Organization. 2020). It took 2 year for vaccines to come
out and not knowing whether it was relisble was another issue
(FSA. 2021). Below Fizure 2 shows the data of infected people
throughout 2020.

BIOLO 0 CO k)
Virus® Structure What is a virus CRISPR

» Vimses can be considered naked or  + Viruses caneitherbea « The CRISPR-Cas is the way to edit genomes based

envelopad — which is determined genome that either consists of on RNA (sz2RNA) (Freeman, 2019).

how the virs 15 enclosed. DNAorRNAthatis aparasite - There is an area called spacer DNA which comes
« If the virus is naked then it will have that relies on the host to from DNA where viruses can infect the cell

2 capsid which will be enclosed by a survive (Freeman 2019). (Freeman 2019).

protain shell. If the virus is » Theeasiestwayaviruscan - The DNA sequence that protects the cell is

envelopad. then it is enclosed by 2 infect the body is though CRISPR (Freeman 2019).

capsid or more than one 2 sucking to the surface of « Being able to edit the genome as expanded from

membranous envelope (Freeman, things or throuzh the mouth. bumans to agriculture as well (Freeman, 2019).
2019). Below. in fizure 5, wecansee  COVID-19 infects us through - Examples are with nmshrooms who can resist
the difference in smucture betweenz  the mouth by taveling to our browning (Freeman, 2019).

naked and exveloped virus. throat and nose (Freeman, = InFizure 6, below, demonstates how a cell may
2019). be able to convert 2 gene from heterozygote to a
The virus is found inside a homozygote (Freeman 2019).
bxmiop%ie-rwﬁ?;:s‘wbm v % o
transports the vims one & Oy & [Sxe
cell to another & !\_\3 \?’3 2
The phage can infect the body @___ S __ .
by colomzing all niches of the & o u"‘) taper £5¢
cavity, hunes, gut, 2nd wrinary gY 7 ¥

tract (77, 2017).

Figure 5: Naked and Enveloped Virus
Structure

Figure 6. CRISPR Case? based gene
converting Heterozygotes to homozygote

The nse m CRISPR research 15 opening doors to treaanent plans and a possible cure in the world of COVID-19. This would help m

put an end to the pandemic and help reduce the effects of it. Hopefully, more funding and research opportunities will open in the pext
year to start having more tmials conducted and FDA approval in the coming years.

)_-\Elology Department
-

A . P A

In 3 couple of years, there will be an increase in research and studies
done to help find a cure or meammant plan for COVID-19 using
CRISPR technology (Ganbaatar, 2021). The work will need to be put
m for FDA approval and have clinical mials done for there to be a
possibility of a cure or treatment plan (Ganbaatar. 2021). CRISPR
can be usad to suppress or cure diseases; scientists have used the
enzyme CRISPR-Caz13b to bind to the target RNAs to suppress the
virus (Maina, 2021). The binding can degrade part of the COVID-19
virus’ genome needad to replicate inside the cell (Maina, 2021). This
enzyme provides a blueprint for antiviral drug development to
suppress and prevent a wide range of SARS-CoV-2 mutants (Centers
for Disease Control and Prevention. 2020). CRISPR is better ﬂnn
other preventive or reatment
measures for viruses like

COVID due to how it can adapt
to new strains. unlike 3 vaccine
that is fit to combat one stram of
the virus (Fareh, 2021). Stanford
is currently working on &
technology that directly edits the
genome of the virus
(ScienceDaily, 2020). This
mnovative technology is called  Figure 3: PAC MAN Technology
PAC-MAN, which includes the Cas13 enzyme and a strand of gRNA
(ScienceDaily, 2020). Above in Fizure 3, demonstrates what PAC-
MAN does. These pieces work together to bind to a specific
saquence of the SARS-CoV-2 genome and deswoy the genome
preventing viral replication (Straton, 2020).
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INTRODUCTION

Honey bees arz one of the most indusmalized species of insect
because of their ability to colonize and pollinate. Honey Bee
populations are decreasing because of monocultures, mites,
indusmialization, and pesticides (Tirado et al 2013). Neonicotinoid
is 2 strand of pesticide that targets insects directly. Contact with
Neonicotinoid pesticides results i harm to Homzv Bess’ immmme
systems parasitss to harm them more easily (Goulson et al
2015).

Figure 3 shows a Honey Bee mfectad with Varroa nutes (Tarmoa
destructar). The parasite was discoverad in the United States in 1987
and has since destroyed nearly all feral Honey Bes colomies
Conmercial beskeepers struzgle to manage the infestanons
{Ambrose et al. 2016). Varroa mite infestation in combimagion with
Neonicotinoid exposurs leads to deadly hive conditions (Goulson et
al. 2013). Figure 1 dlustrates the correlation between pesticides and
Varroa mite infestations

The Unitad States Geological Survey explains that it is crucial that a
solution to this growing problem is found because insect pollination
15 critical for mameaining U.S. food production and a healthy
ecosystem (Otto 2018)

Funding for the USDA NASS Honey Bee Colonies report was
suspended on July 1, 2019, Funding is used by USDA, beekeepers,
and other interested parties to compare what effects honey bee
colonies on 2 state-dy-state basis (USDA Newsroom 2019)

Warre o State 363 Nooumt o Horey roceced (1000 pownch)

Pec10c b 37 Peports Gyry

Figure 1. The percent of Colonies affected by Pesticides or Varroa
Mites in the top 10 hooey producing states in 2018. (USDA Honey
Bee Colonies Survey and USDA National Honey Report)

Neomnicotinoids are ona of the main commercial pesticides that arz
usad by farmers. They are harmful to bees, but this is mamly due to
the overuse of the pesticides. Farmers tend to use nsonicotinoids in a
preventative manner when there is pot an immediate economical
threat present. Whale this may sound like a good idea, it is
dramatically harmful bees. It helps to weakens their imnmne

systems and makes them more susceptible to being affected by
Varroa mites. The collapse of bee colonies negatively effacts farmers
because, without bees, 75% of crops would suffer fom a decrease mn
productivity (Tirado et al. 2013)

Honey Bees: The Effect of Neonicotinoids

and Varroa Mites

Kat Howard, Kendall Wheeler, Sydney Graham, Emma Lord, Dr. Natalie Mountjoy
WESTERN KENTUCKY UNIVERSITY

BIOLOGY 120 CONNECTION

Neonicotinoid pestcides deactvate nerve cells that are important to
leaming i the brains of bees. These pesticides oftenendup m
pollen or nectar camried by honeybees, so the entirs hive is often
contaminated with them With their ability to Jsam inpaired, bees
have difficulty performing their designated tasks such as foraging
In rum, this can cause the entire hive to struggle (Drahl 2013).

Honeybees in particular are susceptible to pesticides because they
have fewer zenes coding for detoxification enzymes comparad to
the zenomes of other msects that have been sequenced (Weinstock
etal 2006)

Exposure to neonicotinoids during the pupal stage, Figure 2, can
also affect expression of immune related genes in bees, making the
pupae more vulnerable to attack from Varroa mites, a common
parasite of bees (Tesovnik etal. 2017)

Neonicotinoid pestcides can cause sublethal effects that impair a
hive’s ability to function and inhsbits the immwne system of
developme bees, making the brood more suscepeible to parasites.
Boney Bees are poorly equipped to deal with these toxins as they
have fewer detoxification enzymes present compared to other insect
species, meanmg it takes their bodies much longer to dispose of
these toxins as they possess fewer enzymes to bind to them.

LITERATURE COMPARISON

The public’s percepdon of the nead for the protection of bees is
accurate A Buzzfeed article explains that humans should take care
of bees because they provide us with all our favorite fruits and
vagzies (Pous 2018).

In Gray literature, news outlets targetmg individuals of all ages are

expressing concem for the decline in the number of honey bee

colonzes. ABC NEWS and National Geographic Kids are attempting

to inform the public that something must be done to stop the nearly

40‘. decline in the honsybee population since last year (Jacobo
019)(National Geographic Kids).

Masoud M. Ardestani explorss how neonicotineid pesticides effact
developmental stages of honey bee larvae The delay m the ime it
takes for an effectad adult bee to emerge from a brood cell may
provide an advantage to the Varroa mite. (Figurs 2) Whale the bees
are suffening from the effects of the neonicotinoids, the Varmroa mites
are able to help more juvenile mites reach adulthood. In tum. the
Varroa mite population could increase at a faster rate than the honey
bee population. More research needs to be conductad before this can
be confirmed (Ardestand 2019).

The primary ms:on:epmninmedecmumﬂomy Bee colomes i
the cause. There are a variety of causes that all contribute in
different ways: the crux of conflict is that monocultures, mites,
industrialization, and pesticides all work together to harm bee
population, but the combination of Varroa mites and Neonicotinoids
15 the most severe

Magnd b et viton
1 s

Figure 2. Frroa destructor and honey bee life cycles. (source:
Exrention org)

ACTION PLAN

The USDA NASS suspended funding for data coliection on the
Honey Bee Colonizs survey on July 1, 2019. The reports are usad by
the USDA. beekeepers, and other interestad parties (including my
research team) to compare quarterly losses, Zains, and movements of
Honey Bees on a state-by-state basis (USDA Newsroom 2019). The
fundinz for bee research must be remstated because bees are a
necessary part of the agricultural indusay.

The USDA did not release a statement on whers the money that was
used to fund the Honey Bee Colomies survey is being usad now. We
plan to contact the USDA and find out where the funding was
allocated to, and if possible what can be done to have the funding
retumed. If reallocaning the monsy to the Honey Bee Colonies
survey is impossible, we mtend to find the cost of gathering the
information for the report then reaching out to Honey Bee

prvate corporations and othsr sources that would be interestad in
funding the report.

The use of bee fnendly pestcades should be implementad whare
possible Biopesticides tend to pose fewer nsks than conventonal
chemicals. Very small quantities can be effective and they tend to
‘break down more quickly than Neonicotinoids, which means less
poliution (Goulson et al. 2015).

There was an expenment conductad at the Mt. Albert Research
Cenrre in New Zealand where three scienrists fad bees different food
1o 322 how their life spans would be affected by them. When they fad
ﬂebeesbmpesm\de the bees’ lifespans were not shortenad in any
way (Malone et al. 2000). This farther supports that biopesticides do
not harm bees in the same way that Neonicotinoid pesticides do

If biopesticides are not an option, farmers can use neonicotinoids;
however, only at times of environmental need If not used undl there
15 2 threat present, the amount of harm that neonicotinoids cause on
bees would sreatly decrease

CONCLUSION

The combenation of Varroa mites and neonicotmoid pesticides is the
primary cause in the decrease in the number of honsy bee coloniss in
the United States (Ardestan: 2019).

Numerous news outlets and scientific journals are urgmg the public
10 do something about the decreasing Honey Bee population. and
that if they contimue to wait it could be too late to act (Jacobo 2019)

To combat the problem, American farmers pwst commit to
dacreasing the number of insect harming pesticides used in the
production of crops (Malone et al. 2000). Honey bees play a key role
im the production of the food we eat, and if they continue to be killed
by pesticides and parasites a food crisis will anise.

Figure 3. The imaze abowe is of a Honey Bee infacted with Varroa
Mites. (source: Genetic Literacy Project 2017)
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INTRODUCTION

Whan most pecple boar the word suparbug, theer immedixe thought s that of 3
Smotic muect wreeking havoe oo 2 Gty, an imags straight out of an old black and
wiit horror movde. I meality, Tue supecbugs are fur scaner They havs the powsr

Antibiotic Resistance In Superbugs:
Not a Problem any Comic Book Character can Solve
Elizabeth Gannon, Trey Carver, Tyler Dean, Brooklyn Gordon, Dr. Natalie Mountjoy
WESTERN KENTUCKY UNIVERSITY

BIOLOGY 120 CONNECTION

Axtibictic rewstancs can bo ralaned % the topic of Evohion and astural
nbcunt»hg\ 120. We cam observe eveluton i action through bacterny.

10 destroy an entire poprition. Bix they cam bo dafeated by a suparharo, it just
Tappens to be a scisntst and 2ot 3 comic bock character

arises mavemally Srcugh sancal wlecton ad rndom

Whaa an axtihiotic is introdaced to 2 p son of bactesia,
ﬁ\i&akmamﬁmhdhw&nbmthmdlmﬁtﬁﬂo
mEriduak: without the will & (Figem 2).

It was not until 1928 dot penicillin, the St Tue ansbion di dby
MFmMme‘B)ﬂabg_\n‘tMns‘bmmlm
{ACSTECL) . Flezuing accidantally discovarsd St a cartan type of mold was able
1o limit the mrowth of Al backania, such 2 streptococcus. Pamicilin gradually
become more popular and larps corporation: tock up producing it. This “miracle
drug” worked it way ixto bousebolds 2l around the wozld 1o treet numsrons
differant bactarial Mnseses (ACSTHCL) . Thnw bemn the bemoning of the proble
(o0 Tabls 1)

Tabls 1: The Progresiion of Bactksnia becoming meaistnt to Pexdcillin
Serzce: Centr for Dissase Control

Rtsm‘alt
Year Released

I shor, superbug: aro bactaria thar hanw devsloped a resistancs to antthiotics that
wars ariginally meant to kill or inkibat ths bactena’s growth. Ansbiotics namlly
stop bactana by destroying the cell wall or imhibating e gensration of enarzy
Som gincose within the bacterial cell (Your Genomns). Anshiotic reaistan bactariy
2o than abls to mrow, nultply and cmse nfction withm the host sven when
exposed to antheotics.

M
- Diffculty in preventing and treating bacsarial diseases (Neu).

- An increanes in Tecovery tims compared o norml bacterial mfections (Busk).
- Incroased dewth rates (WHO).

How Dotz it Happea?
- Bacwri have bocoms reastmt 2 3 resnk of chromoscenl changes, more
spociSically, the exchamge of genetc makrial via plasmids and transposcns

- This means that bacteria are aow 2ble to svive Teatments that previouwly ware
abls to kil them (Nets)
- The amibiotic reszstant bacteria aro $han abls to coxtim to &vide and xxaltiply.

Why is Ansibiosic Reziztance Growing?

- mdﬂ\dopnnuﬂwufm‘bm:m'mmhmulmﬂ
Sreat to both by and animals

- The growing overze 56 of amshionics ks increased the amouz: of resisant ST

of tackria

- Inaddition, whon patisats ar prescrived an anthiotc and do 2ot use all of it
e baceni is not consplossly killed. This allows the bactaria to dewelop a
roustance and sproad to ohars with this now trait Than when 3 new person
bocome: infacted with the adapied bactrh, it cxn no lenger be killed with the
same medicing (Bush).

D Lhemms deoming s Be waAH0 O
© awdonceaatan backun pomae Sedors biwion of yaaeeet
e hatmreaiod beckem cretes s carng beokwee |y reAshor|

Aaeris prasct bators DemTent wbh JTESONA AR BIE 1 D) FOUDT MBI e tive and
APERECTC TeIEAE BACIAA. AT DR TAce it Intiatad, The Laraiive Saerd Ge and The recirtant
TN 318 M08 10 epRCuce. During TMatTWACE, ancther ant Bioric-reistant Bacardem k dormed by 3
AIECD NE DAGIK 10 reprociacs |Loaurce: Fecersl O of Pubic Hewtt)

The process of backr becomumz resistant to antthiotics hys ben arcund for
zllions of years. Fungl and bacteria have zahmally created antihioscs to
protect thaoehves for 2 long time. It wasn't unti! recently. following the
&wcovery of panicillin and the consequent luge-spread use of mtheotcs n
Tumam: and ammals, that the namiral process became meatly accaknted
(Fodanal OfSce of Public Haealth) As a rosult of the sow-axplified process of

LITERATURE COMPARISON

ACTION PLAN

As of now thars are tao promineat potestial solutions that scientist: o
mbmhaﬁcmn:wnmtmmd

Is aro that hove at Jeast
omdnnmmhwm(l-l()&m) Nanczmaterials havs boan
fvored by wcientist to meet S challenss becanse of e umiqus propertion
.hwyh\\)&mspx:&a&y 3 particular mtarest s bean shown

particlos of ls in the noge.

\mks bave 3 mumbar of Soatures, whech maks them fveorablo as
vectors for drugs to combat disease-cansing pathogens. The SMART.
wokation i3 to firthar research and finding into dug-icaded manoparticies 1
combat mltt drag resistnt bacssnial mfections and oxly a handful of
bordanecks ars slowing research, moaning that 3t will Ekely be a1iable
wokation within a fow years.

Whaa 2 nyterial is reduced o Sese super small wizes. it nptcally has
different characteristcs than it doss i bulk. Thets inciuds therr
enbancemsnt of dug solubiity and sability therr sase of symthosis, thair
baocompatthility with tuget agents; and their modulated relsae, which can
s controlled by stimmli, such 2 Eghe, pH and hoat Furthermare, Sair
distinctve funcionality in drug dalivery is ackisved by their ultra-axll size
and vast surface to vohmms ratics (Baptisa st al ., 2018). Wils a Emiting
factor of anthictics alons s the poor manshrans potsacy, dmug loaded
amoparsiclos 2ave the abdity 1o eater 3 bost call through sadosymbionis. The
dmg Joaded nanoparticles can than proceed with thair antimecrobial actnzty
mam!nnﬂoc‘&ﬁ-mpxm {Fige 3).

Ay AINY  Fafgiy DN

o grian of Wi
Vot o

(Mg 3) Ditfereet cuachaskeona of action of Ni' s backedal cele. The comblmtion
52 eagie sancrmeal of & Tadtrade of celulr effacts Eay heve & Pemadoas
wzpact 10 fighting MIN: hacseria (Scarce: Procses |3 Microbology )

Cne of the larpest issues with np scie-based
agmbacwalmﬁmusuﬂnw'tmmumﬂm&mof
amoscknology plitforms are very high, and Sarefore comventional
Treammant: are prefured (Baptista ot al, 2018). Thay alwo have biclozcal
sffects sometmos wniended that are 2ot completely kncwm, Itis alwo
ifScult to assess the effects St mnoparticiss hvs ca cells, tissuss, ad
organs. However, groen thair vast potsnsal, it is becoming mcreasinghy
imp % und d nancparticles and thetr mechamizms that efect

bactanial vishidiy.

CONCLUSION

In conclusion, Superbugs are strains of bacteria that have become
Tesistant to antibiodcs (Your Genome). This means that some
bactena cannot be prevented from growing and multiplying. This is
due to the overuse of anfibiotics, the use of poorly made antibiotics,
and pot taking the full course of an annibiotic (WHO)

Annbsotic resi e anses 1y through natural selection and
random murations due to horizontal gene transfers (Neu). The
bacteria that mutates is more adapead for survival, and thus has more
fimess. While bacteria has been continuously evolving for millenmia,
due to antibiotics that have started to mutar more frequently
(Federal Office of Public Health).

While comic book characters can stop a villam from destroying a
city, it is modem day scientists who will need to stop the spread of
ansibiotic resistance. One possible way they will do this is throush
the use of nanoparticlss. Drug loaded nanoparticies have the abidity
to effectively destroy the membranes of bacteria (Baptistaetal,
2018). However, nanoparticles are exmemely expensive and most
Iikely cannot be afforded by the zeneral public.

If the hizh amount of antibiotic resistance is not comected,
Superbugs will continue to develop. and humansty will cease to have
away to fizht bactenial flinesses It will take the cooperation of all
communities to halt the pressing mater of andbiotic resistance. but
with datermination it can be fixed
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The Eacth’s surface is warming at a rate much fxtar than normal. Woods
Hole Ocomnographic Insatation believes, “humon action is causing far more
werming than would occar nataralhy™ (WHOI 2019). These rising
smperanires ae Jeading to an expamion of avaable chmates sumable for
ixects and ticks (CDC 2018). Tis srowing tick population has allowsd for
ths growth of 2z allerzy

a-Gal syndrome
1 33 obeuned throngh 2 ok

I;@AI

[

Tuk e whergy

Fgure | Kfecz of a Tick Bw (T 2015)

s sugyr, 2nd the cells covared the drug in ipha sl Whenever the dug
was adeimstered to pacents with alphy ol thare wers exame yet delyyed
mactons (Foronds n.d ) Through firder research, scientists have bosn able
2o commect this sugar 1o tick bitos and the delayed respozse of am allergy to
od moat (Fignze 1). Thare are several diffarant perspectives om e Alpha
Gal Allarzy The zoadia mkies 2 very parvozal seacs, telling mdvadial
wafared Scammfc artcks, bowwvar, olke 2 more

ive Prevention Stepz

Provent somimg 5ok bites by waing repellant whan ounids in wooded
weas.

Dost- A spray that acts 2 2 barner on the thin and confiases ticks and
Soops them Srop: biteg the skin (Be Proactive 2019).

Parmethcin- Kills ticks saveling ¢ loast 10 inches or more

Wearing appropeiate attire when owaade (fgare 4).

*  Doctors ms blood and dom reaction test: 10 306 i you havs been biten
by a 5ick and if you a allergic. (Egrs T)

. mmmmwhmammm
wstng and take provematine meaves fom thaw.

Awaresess/Educaton

*  Avorenos: on the allargy needs to be moeased. Adding moss education
=0 schoclimg on what the allerzy i and how you et i canraise
awarensss ad allow mars sducation on the topic. As you becoms mor
wars of the Exease you ako will learn what foods 0 sy away Som if
you 2% allergic to the waps

“TUsing 2 blood %5t and possibly 2 skin reaction test, your allargist wikl be
2his 10 150 I your body views alpha-m 2 a Sreat If exposue to alpha-ml
cawes a histyming reaction in your blood, your allecsy test to alpha-gl will
show x positive” (Watson 2018).

Smowm a5 Alphs Gal, which

Omdwmwﬁmbgdmhnmmm“
Syndroms. Some of these masoms could be the recovery of forests,
Ieading to an mowase = tick Soms. Ancther could be the Jowsr
amouts of predutors availabls to control the tick populaticn (Clandamsal
2018).

G:y!.im

Mosgzympmba ipticn of alpha ml, incladng its sources
FEpow, 2 well asan sow of the allargy, it's symupioms, and
preventtive measures (Ceaters Sor Dissase Conerol 2019).

* The US Nagonal Library of Medicine provide: excerpts Som the Jourzal
of Allorgy and Clinical Immeenclogry over the alpha g! allergy. 2 provides
nmodnmanhaﬂ-gyndmmnﬂuhm
Enlage betwoan ticks and the dovel of 25 lnp ity to

alphs ol (Stainks 2015}

Scsanfic Parpectve:

+  Ons scieatific source discasees the diiculty of diagnosis, especially
bocamse of its Jow sensitnity to skin prick tests, and the dalxysd response
dab&mxvmm&miwbhnﬁm‘m
0 this problam 25 am altemative (Michal 20,
wammcwns"m:nwmm
S:ouCumnAmanmmm:md
Rs Ahymd‘ gumcmm
Rascarch Conter This
Muhhmhmhwwui)

Cmndbnpm\ﬁzm
The most commmmon misconception is that the alpha @I allargy 5 an isus
‘at s only coms n exince in receat years. Akthongh, with cases 0
ohgn!mmud.hummymmﬂhﬁhhdh
1 being 2k ¢ Sroms the 20ed to betmar educam
hpﬂxufhownv:hmﬁ mnddaudﬁxmm

3 4 (Amarican A

(m
"SR
- UGYN_Bl MO 3._R
N gl %’ :!'/
HO upe "0
Figure 6 !‘k Forwation of lycoskdes (AH 2007

B v — Tryws — buighety —»

Figare 7 Formation of B aead T cells (Camo 201 3)

“+~~TWhat is Alpha Gal?
Alpka Gal is 2 typical componant of
shcoproins in S e o
swoluson, humnans lost the eazyms required for

2k ml production. As a resdt, S
disaccharide i Soemmmogenic in Ramoms.

Figure 2 Reloviovship of
it cell. (CIXC 20090

kau.\hh Gal not prezent in human:?
 shortened

demmum:m

dmmb;mbmpcfmm&.

festing 50 caws do 20t contimg 10 2o undi ry

d\kgmumw 2019).

Tack bate winich activase: alpha
syndrome

/pl

g are dams lated in an enzymatcally imactve
polypeptids. Tharsfors, Immons carmot synthesizs e alpha ml spitope
(Fischar 2019).

Towo Theorie: that Mfight Explain Effects After Tick Bite

L mhhm“mmﬂuhvtymumd
mmnﬂsnﬂbwmp 7) = the context
of Th2 cell- medated imnamity indnced by tick saliv:
M-behhmmmmmﬁm
ﬂdbm(im’)mmamﬂbhmdﬁyh@

wiich consequendy is cqnbk
mdn—:\lﬂnﬁdﬂlﬂlmw Whihmmoglm
of non-self - pro®ems is well undarstood as 3 cascads of evanes mouzting
mmd&ummumnﬂﬂqmn

wcs-h- 19},
How are Protein allergea: 1nd Alpha Gal (Carboliydrate based)

mmmnmnmh d-yn

fy cleaved and wia MECT
mgd.n&mhwymhm}udumrubdndlmdl:
part cxn promots the actation of B cells. Although we do not keow it for
sure, at loast mrding Zvean moisties of giycoprotains, this mechamizm
most iksly also appliss to carbolrydrans allergans (Albert, Johmsco, Lows
2002).

ey n lmmhufnlly

TWe 2ve loarned hat Alpha Gal Allarzy is amy allargy that kas gone
umdesscrd for years. It 2o 3 umiqus effect oo the hnmman body bun“uph
sick bite. It has taken the medEa by storm with e Iack of reserch,
Muﬂmncmnmmiw‘yeldnw
ﬁmn-pmnlm&ng.dammﬁgn} B rised nomy

e medical Wiy is so mmch still unknoan? Wy
dmhhnnbdymnmwmnmw o comnbat the

Flgare 3 The Cancer Drug Cettxwmad
(Goldberg 2018)
combuning it with the prevestative meanTes We Xe proposng, Alphs Gal
will show sigms of decreass. Enndication seems exwams at this pomt in time,
ez tirough firthar research and ywarensss, 2 is atamable.
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Frmly Jebenen winic the stroduactuns and conclonre. She xbo mediad wid rmdemeg
sections © the poder with Sratisg toscher Lindary focmal o the baskogy cormection sad
rexcach Saverzad: resarchod the difiorn! hypes of fiondize mgariing Alpba Ol Andyr
developed the wchios plan and preveratie mesesa 45 help the outmeaks.




