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Drugs of abuse and the brain

Toxoplasma gondn ( I gondll ] is one of the most DRUG OF ABUSE INFLAMMATORY EFFECTS NEUROPHYSIOLOGICAL EFFECTS
commmon para Sites th at infe ct humans, existin g in Chronic amphetamine use and cocaine use results in neurotoxicity marked by activated microglia
i Cea s . AMPHETAMINES and astrocytes respectively, causing secretion of proinflammatory cytokines. However, a decrease = These drugs act on the brain by increasing the availability of norepinephrine, dopamine, and serotonin at the
appl‘OXImately 4‘0 mllllon people 11 the U.S. COCAINE. AND ’ in proinflammatory cytokines has been shown in active cocaine users as well. synapse thus changing behavior and providing a sense of euphoria, alertness, agitation, and hyperactivity.
g:\I;I]i{ROSTIMULANTS Chronic cocaine use is implicated in HIV-1 associated neurological complications through enhanced Additionally, the inhibition of dopamine and monoamine reuptake can result in imbalanced free radical
: L : replication, increased blood brain barrier permeability, and secretion of cytokines that decline accumulation leading to oxidative stress and neuroinflammation.
Chronic T. gondii infection has shown to cause e —
behaVlOl‘al Chan ges In I'Odents and humans due o Alcohol demonstrates increased NF-KB activation leading to upregulation of proinflammatory Alcohol acts on the brain by exerting inhibitory or excitatory effects on dopaminergic, NMDA, and GABAergic
. . . cytokines in the brain. systems, with chronic use increasing tolerance and addiction.
presence of cysts diffusely localized throughout the brain, | avconor
- - - Chronic alcohol consumption induced microglia activation and peripheral macrophage infiltration Alcohol abuse alters neuroplasticity and neural circuitry thus accelerating cognitive decline, and further causing
lnCludlng the Ventral tegmental area (VTA)’ d key player n in the CNS. brain injury making the brain more susceptible to foreign toxins.
dop amine transmi S Sion_ Heroin abusers have lower levels of proinflammatory cytokines after immune cells in vitro were
stimulated by LPS. . : : : : : : : . . _
OPIOIDS Opioids provide analgesic properties by acting as agonists primarily on the mu opioid receptors distributed
. . : : 1 : : throughout the central and peripheral nervous system.
T d s d . l . d . l . ﬂ Opioids alter blood brain barrier permeability through the upregulation of pro-inflammatory
o g ondii can aire Ct Y or inaire Ct y miuence cytokines and tight junction protein disruption.
- - AV4 In 1 - - - LSD has shown the ability to suppress the proliferation of B cells and the production of pro- _ N _ _ . .
dOpamlnergIC aCthIty 1n lnfe Cted CEllS pOtentlally llnklng inflammatory cytokinesti,L- 2 ILITZ and IL-gin T lymphocyteI; derived frompfemale - Hallucinogens primarily function through the serotonergic pathways by binding to and activating the 5-HT,
- - - - ’ ’ " serotonin receptors.
the infection to the development of neuropsychiatric 7 d
. . . . . . A human study looking at ayahuasca effects in healthy volunteers observed a decrease in CD4 and L ; devel stent hosi halluci st tion disorder (HPPD) both of
dlsease, S“Ch dS SChlZOphl‘enla ) however thlS me Chanlsm 1S CD3 cells and an increase in natural Killer (NK) cells compared to placebo group and subjects 01}g T .eve Op Persisten psyc. > ucn?ogen persisting perception disorder ( ) both o
treated with D-amphetamine which are often seen in people who have a history of mental illness.
not fully understood. |
MARIJUANA Cannabinoids obtain immunosuppressive properties exhibited by the decrease in TNF-a, IFN-y,and Marijuana acts by activation of cannabinoid receptors located throughout the central and peripheral nervous

GM-CSF levels. system., with chronic use resulting in emotional lability, anxiety, insomnia, hyperreflexia, and diaphoresis.

Likewise, drugs of abuse continues to be a major

public health crisis, contributing to neurotoxicity, T. gondii infection in the brain Key Find

inﬂammation; and pOtentially leading to the development Figure 1: Toxoplasma gondii infection from acute stage to chronic stage of infection Figure 2: Mechanisms of T. gondii infection and drugs of abuse linked to psychiatric disease
of substance use disorder (SUD).
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A systematic review of controlled studies on T. gondii
infection and substance use effects in adults was searched
on the electronic databases PubMed, Web of Science,
Google Scholar, and Scopus till 30 November 2022.

These preliminary findings pose the question of whether SUD is a potential risk factor for the development of behavioral

Relevant studies were identified using keywords, “T. | |and psychiatric complications associated with T. gondii infection.
gondii infection”, “Toxoplasmosis”, “T. gondii and drug use’,
“T. gondii infection, dopamine, and drugs of abuse”. The Further research is necessary to understand the mechanisms associated with dopamine metabolism and inflammation

quality of the studies and the results were analyzed. regarding drug dependence in the context of T. gondii infection.
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