Investigating the Role of MDMA on CRH and APP Expression: A Genetic References
PSYCHOLOGY & Insight on MDMA's Modulation of Stress and Alzheimer's Disease

NEUROSCIENCE

—~—
i UNC

Ashley Schaefer, Hayley Ross, Natasha Lang, Sartaj Jhooty, Shveta Parekh, PhD

Background Hypothesis Discussion & Future Experiments

- Alzheimer’s disease (AD) is a neurodegenerative disease that Acute MDMA administrati ) It in t ot | lati - MDMA increased CRH (AACt = 1.79) and APP (AACt = 1.70)
Affects 5 8 million Americans. cutie ddministration will resuit in transcriptional upreguiation expression in the DH compared to control samples,

- AD primarily affects the dorsal hippocampus (DH), with of mMRNA encoding CRH and APP in the male rat dorsal hippocampus. supporting the initial hypothesis
- An increase in APP and CRH levels have been associated with

increased amyloid plague formation, which raises concerns
for development of AD.*?
- A higher risk of developing AD would be a severe

symptoms including dementia, frontotemporal disorders,
memory problems, and overall brain shrinkage.t

- It is hypothesized that AD stems from the accumulation of “

Amyloid-3-42 plaques, causing dystrophy in the DH. These MDMA exposure increases APP Expression in rodents consequence of MDMA as a therapeutic drug. Specifically, if
plaques are formed by cleavage of the amyloid precursor consistent increases in APP and CRH are seen with chronic
protein (APP).1 A Ampliication itk B ercent Ehange In AT mINA Bxpression MDMA administration for therapeutic purposes, then there
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would be a greater concern for the development of AD.

- Corticotropin-releasing hormone (CRH) is an essential regulator | .
- Future experiments should explore chronic MDMA usage to

of the stress response. CRH release stimulates elevated cortisol, g 2001 __ . . . .
- olucocorticoid hormone. which is a strone oredictor of the : determine if these transcriptional increases are constant.
5 , ’ &P £ - Experiments using AD rodent models will elucidate long-term
pathogenesis of AD. AL, B o memory effects from MDMA.
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- 3,4-Methylenedioxymethamphetamine - vorsl * — - Future experiments should also elucidate the mechanism of
@~ ©oH) ' .
(MDMA) is a recreational drug that has (/ﬂf’\@%(\ | | action of MDMA’s modulation of CRH and APP.
] { ) | e e 0 C lirnad . . . . .
been shown to modulate cortisol, | &\ A)/f I — Limitations: quents model used is not a sufficient model of
although its relation to CRH s il AD. Study considers male rodents only.

Figure 2. APP mRNA expression is increased in MDMA-administered rats. (A) Amplification plot of
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undefined.” The connection between F!guref ' A(;coroSHal the extracted, purified and reverse transcribed mRNA, tagged with an APP primer, by subject, run in — o
CRH and amyloid plaques points to a VI€EWO !’o ent triplicate. (B) APP was shown to have increased expression using the AAC method via a Welch Mechanism 1 / | B
sotential link between MDMA and APP .(the region of two-sample t-test with GAPDH serving as a reference gene. There was no statistical difference in o)\ = W=
. . . . interest). GAPDH mRNA expression across groups (p>0.05). With a p-value of 0.003, there is a statistically W independent of CRH
ootentially increasing AD propensity. L . . . . . / \ —
significant (p<0.05) difference in expression between MDMA and saline-exposed groups. A ARn of 400 - ]
was set using automatic threshold determination to derive Ct values. Error bars are included to . N on o
represent the standard error of the mean. e \ | / / Increased Amyloid-8 plagues
7 CRH — APP " Hippocampus
@ Sample Preparation and Collection . . . 1 APP increasé
t =2 MDMA exposure increases CRH Expression in rodents Proposed dependenton
— / Mechanism 2
Aniials: 20 adiilt Treatment: MDMA or | - t: '5\ = X A L Percent Change in CRH mRNA Expression . . . . .
male Sprague saline was administered Sacrifice: Animals were toosggt;::'tisscurzzsngthweafe;?:ns 1E02 Amplification Plot B | - ' Figure 4. Summary of flndlngs and presentation of 2 pOSSIble
Dawley rats 24 hours and 1 hour sacrificed and their of interest were collected via . . . . .
before sacrifice brains were collected.  yoo " Ches. mechanisms of action for the increase in APP expression. Further
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experiments should elucidate MDMA’s mechanism of action on the
modulation of APP.
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@ RNA Extraction, Purification and Quantification

Separation: RNA,

O
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Homogenization: % 200
Tissue punches S DNA,and : ( | = - 0
were lysed . proteins were e . E = & 9
using i se_parated using | — T qg’, 1
homogenization 'ﬁ —jgﬁf)?\egm —’Puriﬂcation: PN Vi o Quantification: The purity 10.188927 (‘;}" ACknOWIEdgements
beadg and a = was extr.acted \ / purified through washes of and quantity of RNA - = 1007 L
machine. P oo ethanol, RPE, and RW1, with  extracted was analyzed ——
BeYe: centrifugation in between. for standardization.
@ Reverse Transcription and cDNA synthesis sor Lt ' /_X ‘ ‘ 0- We WOUld Iike tO thank Dr. DOna|d LySIe fOr dOnatlng the rOdent brain
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‘ @ @ : Reverse transcrlptlpn Treatment
e g QL) Themmocyclerto prime of Psychology & Neuroscience for funding and support of the
L oY KA & i anneal, and expand. ) . o ) o o . . .
J_. s : — ®-@ Figure 3. CRH mRNA expression is increased in MDMA-administered rats. (A) An amplification plot undergraduate NSCI laboratories. We would also like to thank the
T 7 anTP IMMLY : i o o . . - - - 1 1 ! .
RNA denatured at 70°C using {& ] " of the extracted, purified and reverse transcribed mRNA, tagged with a CRH primer, by subject, run in Office for Undergraduate Research for supporting our course's GRC:
Thermocycler . . . ] . . . . .
triplicate. (B) CRH mRNA levels were shown to be increased in the MDMA-treated male rats, using the Jenny Fiedler who was instrumental in our course R analysis.
(2) qPCR and Analysis AAC, method via a Welch two-sample t-test, with GAPDH serving as a reference gene. There was no Additionally, we would like to thank Dr. Shveta Parekh, who served as
7 _ — statistical difference in GAPDH mRNA expression across groups (p>0.05). With a p-value of 0.023, our mentor for this project, in addition to Dr. Eleria Vidrascu, the
| \ i eation . o . . o fro o . o . 1 1
= \ g | curve there is a statistically significant difference (p<0.05) between the two saline and MDMA administered course teaching assistant, and Brandon Yoo, Neha Venkatesh, and
T = — 3 m—— subjects. A ARn of 0.188 was set using automatic threshold determination to derive Ct values. Error Ashton Rierson, the course learning assistants, who provided
[ ,,,,,,,,,, ~] ... - bars are included to represent standard error of the mean. additional learning support. Our research project would not have been
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