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OPIATE
ADDICTION AND
ITS CONFOUNDING

CRISIS

BY ASHLEY JOSHI

hether taken recreationally or as

prescribed, ingested opiates alter
our brain chemistry and pave a road to
possible addiction. While the opiate crisis
as we know it today has only come to the
forefront in the last decade, the effects of
opiate abuse on our society can be traced
back to the nineteenth century, when drugs
such as morphine came into mainstream
use. Due to modern technology and the
mass production of drugs, opiates are in-
credibly accessible and widespread in their
use today. Therefore, educating individuals
about the issue at hand can prevent the cri-
sis of opioid addiction from escalating.

RECEPTORS

The first step in addressing the problem
of opiate addiction is understanding how
opiates rewire the brain.' Acting on a stim-
ulus from the environment, neurotransmit-
ters—chemicals passed through nerves in
the body—activate receptors in the brain
to perform a function. Dopamine is a neu-
rotransmitter that floods the brain as a
direct result of opiate ingestion. This neu-
rotransmitter rewards natural behaviors
by producing ecstatic effects such feelings
of relaxation or intense joy. The over-acti-

vation of reward circuits is what generates
addiction: the mind is neurally rewired to
seek the elation that is brought about by
opiates.’

But rewiring brain chemistry has harm-
ful repercussions. Dopamine activates the
p-opioid receptor (MOR), which triggers
social interaction and decreases hunger.
This neurotransmitter also activates the
k-opioid receptor (KOR), which triggers
uneasiness or agitation—sensations that are
far from ecstatic. Problems with KOR func-
tion can lead to psychiatric disorders such
as psychosis, a mental disorder in which
thoughts and emotions become completely
disconnected from reality.> Evidently, ad-
diction distorts both behavior and percep-
tions of reality by disrupting the function of
MOR and KOR. Medications for long-term
treatment of addiction must address these
repercussions.*

TREATMENT

The Food and Drug Administration
(FDA) has approved three medications that
treat opiate addiction: buprenorphine, nal-
trexone, and methadone. These drugs act
on MOR and KOR receptors by producing
or blocking a key physiological response of
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addiction. Buprenorphine, in particular, is
able to work through both mechanisms.

In certain case studies, buprenorphine is
a plausible medication for opiate addiction.
Buprenorphine significantly lowered opiate
and cocaine addiction in patients who had
used these drugs for more than 10 years.
Notably, opiate addicts who take buprenor-
phine can discontinue opiate use without
experiencing the withdrawal symptoms
that are typical of most other opiate-coun-
tering medications. In rhesus monkeys,
researchers found that buprenorphine re-
duced self-administration of cocaine for up
to 120 days.’ Thus, buprenorphine has the
potential to kill two birds with one stone for
drug addicts who consume cocaine or opi-

"The effects of opiate
abuse on our society
can be traced back to

the nineteenth century,
when drugs such as
morphine came into
mainstream use.”
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Figure 1: Neuron and receptor activity. The presynaptic neuron releases neurotransmitters.
These neurotransmitters travel across the synaptic cleft and bind to receptors on the postsynaptic
neuron. This process happens in the area between the anterior end and posterior end of each

neuron in a gap called the synapse.

ates. Although buprenorphine seems to be
a viable medication to depress symptoms
addiction, scientists have yet to conduct
postexperimental studies to corroborate
these findings.

Another hot drug on the market, nal-
trexone, can be compared to buprenor-
phine as a feasible treatment for addiction.
While buprenorphine appears to activate
MOR and KOR receptors, naltrexone
works as an inhibitor, blocking MORs and
KORs entirely. Hence, overdose or misuse
of naltrexone results in severe withdraw-
al symptoms. Naltrexone needs only to be
taken as a shot once a month, whereas bu-
prenorphine must be taken as a pill daily.
However, naltrexone is still two to three
times more expensive than buprenorphine.
It seems as though the benefits naltrexone

offers do not compensate for its flaws. For
these reasons, naltrexone, like buprenor-
phine, is another feasible yet inadequate
medication for opiate addiction.®

Methadone, another drug approved by
the FDA, probably will not end the opiate
crisis either. Methadone, like buprenor-
phine, produces minor addictive effects as
well as mild withdrawal symptoms in pa-
tients. However, studies have found that
consumers are more likely to abuse meth-
adone as a prescription medication because
it can be taken with addictive opiates with-
out repercussions. In fact, many individuals
take this drug with a regular dose of heroin.
This phenomenon most likely accounts for
the high mortality rates observed in meth-
adone-prescribed patients in the United
Kingdom during the 1990s.” Despite its po-
tential benefits, the misuse of methadone
highlights its inadequacy in alleviateing the
opiate crisis.

IMPLEMENTATION OF WHAT IS
LEARNED FROM THE OPIATE CRISIS

Despite the available treatments, opiate
addiction remains a crisis, as there is no
single medication that can “solve” the epi-
demic. Still, research shows that individuals

can reduce their likelihood of addictionin a
number of ways, while other findings reveal
that understanding the mechanisms of ad-
diction might be beneficial in treating other
disorders.®

For instance, researchers at the Univer-
sity of California, Berkeley conducted be-
havioral experiments that demonstrated
that engaging in mentally cognitive activi-
ties depresses the likelihood of addiction.?
Mice trained to search for cereal pieces in
cups filled with wood shavings avoided
chambers where they were given cocaine
injections, preferring chambers where they
were given saline injections. As a result of
the training they received, mice were able
to withstand chambers they sensed were
harmful to their body. Linda Wilbrecht,
a professor of psychology and neurosci-
ence at Berkeley, determined that “learn-
ing opportunities may provide additional
benefits, enhancing resilience in response
to drugs with abuse potential” The brain
is rewired through cognitively stimulative
training exercises and becomes less vul-
nerable to substances with abuse potential.
Hence, engagement in simulating activities
may save present and future generations
from the opiate crisis.’

Research pertaining to the opiate cri-
sis may benefit narcoleptic patients, even
though it is currently unclear how opiate
addicts can be treated. Prior research has
established that opiate and heroin addicts

Figure 2: Chemical structure of FDA-approved
medication naltrexone. This drug is used for
the treatment of opiate addiction. As the body
ingests opiates, it changes from its prior state.
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have high levels of hypocretin cells that
regulate arousal, wakefulness, and appetite.
Jerry Siegel, a professor and chief of neu-
robiology research at the Brain Research
Institute at the University of California, Los
Angeles, led his team to apply this knowl-
edge to studies involving narcoleptic pa-
tients: patients with generally low levels of
hypocretin cells. Narcolepsy is a neurologi-
cal disorder in which individuals frequently
doze off during the day, although they sleep
about the same number of hours as the av-
erage individual. According to Dr. Siegel,
the natural question to ask was whether
opiates could treat narcolepsy. By admin-
istering opiates to narcoleptic patients,
the team found that patients had shorter
episodes of dozing off during the day and
increased levels of hypocretin cells.” How-
ever, scientists have not yet discovered the
reverse: how treatment for narcolepsy may
potentially benefit opiate addicts.

While numerous research studies have
provided insights into the crisis of opi-
oid addiction, researchers have yet to de-
termine a solution. Efforts to resolve this
problem will require patience. But under-
standing the evolution of the opiate addic-
tion crisis and assessing the current situa-
tion is a critical start.

1. 'Thannickal, T. C., John, J., Shan, L.,
Swaab, D. E, Wu, M. E, Ramanathan,
L., ... & Inutsuka, A. (2018). Opiates
increase the number of hypocre-
tin-producing cells in human and
mouse brain and reverse cataplexy in
a mouse model of narcolepsy. Sci-
ence translational medicine, 10(447),
€aa04953. doi: 10.1126/scitranslmed.
aa04953.

2. Mello, N. K., Mendelson, J. H., Lukas,
S.E., Gastfriend, D. R, Teoh, S. K., &
Holman, B. L. (1993). Buprenorphine

10.

32 Berkeley Scientific Journal | FALL 2018

treatment of opiate and cocaine abuse:
clinical and preclinical studies. Harvard

review of psychiatry, 1(3), 168-183. doi: 11.

10.3109/10673229309017075.
Kettmann, K. (2015, July 22). UC
Berkeley researchers find connection
between lack of mental stimulation,
addiction. The Daily Californian.
Retrieved from http://www.dailycal.
org/ 2015/07/22/uc-berkeley-re-

searchers-find-connection-be- 12.

tween-lack-of-mental-stimulation-ad-
diction/.

DeFleur, L. B., Ball, J. C., & Snarr,

R. W. (1969). The long-term social
correlates of opiate addiction. Social
Problems, 17(2), 225-234. http://
doi:10.2307/799868.

Mello, N. K., Lukas, S. E., Kamien,

]. B., Mendelson, J. H., Drieze, J.,

& Cone, E. J. (1992). The effects of
chronic buprenorphine treatment on
cocaine and food self-administration
by rhesus monkeys. Journal of Phar-
macology and Experimental Therapeu-
tics, 260(3), 1185-1193.

Strang, J., Hall, W., Hickman, M., &
Bird, S. M. (2010). Impact of supervi-
sion of methadone consumption on
deaths related to methadone overdose
(1993-2008): analyses using OD4
index in England and Scotland. Brmj,
341, c4851. https://doi.org/10.1136/
bmj.c4851.

Bart, G. (2012). Maintenance medica-
tion for opiate addiction: the founda-
tion of recovery. Journal of addictive
diseases, 31(3), 207-225. d0i:10.1080/1
0550887.2012.694598.

Snyder, S. H. (1977). Opiate receptors
and internal opiates. Scientific Amer-
ican, 236(3), 44-57. http://www.jstor.
org/stable/24953936.

Thannickal, T. C., John, J., Shan, L.,
Swaab, D. E, Wu, M. E, Ramanathan,
L., ... & Inutsuka, A. (2018). Opiates
increase the number of hypocre-
tin-producing cells in human and
mouse brain and reverse cataplexy in
a mouse model of narcolepsy. Sci-
ence translational medicine, 10(447),
€aa04953. doi: 10.1126/scitranslmed.
aa04953.

Darcq, E., & Kieffer, B. L. (2018).
Opioid receptors: drivers to addiction?
Nature Reviews Neuroscience, 19(8),

499-514. doi: 10.1038/s41583-018-
0028-x.

Lanzillotta, J. A., Clark, A., Starbuck,
E., Kean, E. B., & Kalarchian, M.
(2018). The Impact of Patient Char-
acteristics and Postoperative Opioid
Exposure on Prolonged Postoperative
Opioid Use: An Integrative Review.
Pain Management Nursing, 19(5), 535-
548. doi: 10.1016/j.pmn.2018.07.003
Sollj, K. K., Latif, Z., Opheim, A.,
Krajci, P., Sharma-Haase, K., Benth, Jeé.
S., Tanum, L., and Kunoe, N. (2018)
Effectiveness, safety and feasibility of
extended-release naltrexone for opioid
dependence: a 9-month follow-up to

a 3-month randomized trial. Addic-
tion, 113(10), 1840-1849. https://doi.
org/10.1111/add.14278.





