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What is ADHD?

Attention Deficht Hyperactivity Disorder, commonly known as ADHD, Is a disorder that
couses aftention defich, hyperachivity. or Impulsiveness (“ADDRADHO" 201§,

1t Is choracterized os @ neurodevelopmental disorder that must begin In chiidhood
("ADDRADHD".2015)

There are three phenolypes of ADHD: inaHentive, hyperactive-impulsive, and
combined ("ADDEADHD".2015).

Signs and_Smnﬁvtoms of ADHD

A person with the inftentive fype of ADHD suffers from the following: lack of
attention. making careless mistakes, nof listening, being forgetul, avolding tasks
that Involve eforl, unable fo understand and follow directions, being distracted,
and/or losing things that are needed fo complefe fasks (ADDEADHD,2015)

A person suftering from the hyperactive-impulsive fype of ADHD may fidget. squirm
get up often when seaed, speak profusely. Inferrupt ofhers In a conversation, have
frouble playing quietty. and run/climb of Inappropriate fimes (ADDRADHD, 2015)

Most Individuals suffering from ADHD have the combined type. He/she will exhibit
combinafion of the symploms listed above. (ADDEADHD, 2015)

Signs and Symptoms of ADHD
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Continued.

A child with ADHD usually has academic dificulties and problems with forming
and malntaining relationships.

When undiagnosed, 30%-70% of children confinue 1o have these symptoms when
they grow oider. Adults with ADHD usually have trouble In thelr workplace and
relationships ("ADDZADHD".2015).

Signs of ol with ADHD include the Inabilty to be on time, dsky driving.
distaction, outbursts, and hyper focus. Hyper focus happens when @ person
focuses infensely on fasks they deem Inferesting but struggle fo pay attention fo
fasks that are boring. This Is problematic when these fasks are necessary for
everyday fife ("ADDEADHD"2015).
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ADHD ‘.Diagnosis

Multiple fests are performed fo determine I someone hos ADHD.

These fests range from Interviews with parents and/or relafives. questionnalres/rating
scales, ond psychologicol tests.

In the American Psychiatric Association’s Diognostic and Stafistical Manual. th
criteria that define whether of nol someone has this disorder. Psychologlsts and
paychiciists wili use this monuah 1o freat pafients [ADDEADHD, 2015)

It & person Is defermined fo have ADHD, stimulants such as Adderall may be
consumed o freat the symptoms. Psychotherapy can also help (ADDEADHD,2015)

ADHD

Possible Causes of ADHD

* There are several possible causes for ADHD. Evidence suggests that this disorder is
genelic meaning a child Is more likely o inherlt ADHD If one or more parents has it
(ADDEADHD.2015)

The neural pathways and brain structure are slightly different in an Individual with
ADHD compared fo someone without this disorder (ADD&ADHD, 2015)

Certain brain structures are smaller and neurahanumittess do not work the same in
ADHD.afflicled individuals (ADDLADHD, 2015)

One such neurotransmitter that may play a role is dopamine. Dopamine s an
organic molecule thatis made up of an amine aMached o a catechol ( a benzene
with two hydroxy side groups) via an ethyl chain (ADDRADHD, 2015).

TPIECS

Perluorinated compounds(PFCs) are highly stable compounds that are widely used
fo make commercial and industrial products stain and stick resistant (EPA.2015).
PFC3 are made up of long chains of Carbon-Flvorine bonds and Carbon-carbon
bonds attached o hetero-atoms. Due fo this stable structure, they are resistant fo
degradation, heat, wafer, and ofl (EPA 2015)

Diferent carbon chain lengths help differentiate types of PFCs (NIEHS 2012).
Common PFCs include acid (PFOA) and

sullonate(PFOS) Both of these synthefic compounds are Idenfified as carcinogens 5o
they can cause adverse health effects on humans. (NIEHS.2012)
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Possible Causes of ADHD Continued. ..

Dopamine Is an organic base hat can be profonated In acidic environments but
deprotonated In basic environments. Ifs profonated form Is water soluble and very
stable while lts deprotonated form Is less water soluble and more reactive (Mandal
2013)

Dopamine is @ neurotransmitter that controls the reward and pleasure centers of the
brain. By regulating emotional responses, affention, and movement, It motivates
humans to toke actions to achieve rewards {Mondol, 2013),

Low levels of dopamine may be a major cause of ADHD. Ofher causes are
environmental exposures fo carcinogens such as PCBs and PFCs (Mandal, 2013)

PFCs and ADHD

Recent studies show that there Is a positive correlation between PFCs and the
presence of ADHD In children.

Researchers at Boston University looked the assocation of four PFCs and the parental
report of ADHD. Data was obfained from a national examination survey with o
sample size of §71 children (12-15 years of age). Levels of PFCs were measured in
each child by drawing blood. Results showed that Increased levels of PFCs found in
the system Increases the odds of a child having ADHD, ( Hoftman.2010),

Since PFCs are known carcinogens, tis correlation Is ol surprising. Data suggests
that PFCs may be polential developmental neurofoxicants ( Hoffman, 2010).

PEBs

PCBs. also known as polychiorinated biphenyls, are man.made organic chemicals
thet did not exist untll 1929

PCBs were widely used and the United Siafes was the main manufacturer unfll is ban
on 1979. Many producty such as coolant liquids, carbon copy paper, and eat
fransfer fluld contained PCBs during that fime.

PCBs were found fo cause cancer in certaln animals and are lobeled as
carcinogens. Thelr degradafion depends on the number of chiorine afoms linked fo
the pheny! fings(Greentacts 2015). The more chiorine atoms, the harder it s fo
degrade.

Humans mainly consumed PCBs through consumption of contaminated poutiry., fish.
and meat although this has dramafically decrecsed after the ban.

PCBs Continued...

A PC8 molecule has two phenyl rings. which are six carbon afoms in @ ring with
hydrogen and chiorine atoms attached (Greenfacts, 2015). Thess chiorine ctoms
may be present some or all of the 10 possible positions (Greenfacts, 2015).

The single bond between the two phenyl rings can rofate while the shape of the
molecule is largely nfluenced by chiorine afom repulsion (Greenfacts, 2015). The
two ings wil elfher be on the same plane or on diferent planes uiar fo
each other. PCB (planar) molecules with the two pheny! rings on the same piane
tend 1o be more foxic fo humans (Greenfacts, 2015).

PCBs have low water solublifies but high solubilies in solvents fike ols, fafs, and
other organic solvens. They have low vapor pressure af room femperature. Thus,
PCBs wil bioaccumulate In the fatty fissues in organisms (GreenFacts 2015)

PCBs and ADHD

Although ot a3 foxic. non-planar PCB molecules, in high dosages. have been found fo have @
detrimental effect on the development of the nervous system and dopamine levels
(Greenfacts 2015).

A study conducted at the Univensity of liinois at Urbana-Champalgn found that children and
laboratory animals exposed fo higher levels of PCBs dispiayed the same sympfoms as childrer
diagnosed with ADHD (Eubig.2010). Children that has higher levels of PCBs in their blood strear
tended fo respond 100 s00n and earned less rewards much lie chiiren with ADHD (Eubig.
2010)

PCBs were found fo decrease dopamine levels In the prefrontal cortex and the striatum (Eubig
2010).

Works Cited

2015. from https:/ .niehs.nih.
pediourinated_chemicals_508.pdt

hHp://www.
EPA. (2015). Refrieved November 23. 2015. from hitp://www2.epa.gov/
T h

hitp://s Inchem.
cicadss.nim#7.0

http://www.ncbi.nim.nih.gov/pmc/articles/PMC3002184/
#__abstractid107840%title

hitps://www.niehs.nih. 508.pdf
> hitp://www.m.webmd.com/
add-adhd-toc

Lily Rong
Chemistry 104




	Parkland College
	2015
	The Link between ADHD and Chemical Exposures
	Lily Rong
	Recommended Citation


	tmp.1449594084.pdf.NooSd

