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•W
hile a significant increase in am

ygdalar BDNF 
w

as recorded, acute M
DM

A adm
inistration did 

not affect am
ygdalar leptin.

•The increase seen in BDNF expression levels 
upon M

DM
A adm

inistration suggests a role 
serotonergic signaling plays on m

em
ory and 

brain structure, also im
plicated in

 Young et al. 11

•Experim
ents w

ere only perform
ed on adult 

m
ale rats given ad libitum

 diets.

C
onclusion and

 Lim
itations

•M
easure differential leptin expression in 

subregions of the am
ygdala based on

the 
im

plications of Schepers et al. 12

•M
easure differential leptin and BDNF expression 

in the nucleus accum
bens, to further clarify the 

observed increase in CART expression. 2

•Investigate dow
nstream

 targets of BDNF in the 
am

ygdala or in canonical am
ygdalar pathw

ays, 
especially in the cerebral cortex. 15

•Investigate the role of leptin in the 
hippocam

pus.
•Investigate differences in gene expression in 
m

odels of chronic M
DM

A usage.
•In each of these future im

plications, restricted 
and/or controlled diet intake should be utilized to 
help further understand leptin involvem

ent in 
inflam

m
ation

16.

Future Im
p

lications

•3,4-M
ethylenedioxym

etham
phetam

ine1 (M
DM

A), know
n 

for its hallucinogenic effects and serotonin (5-
HT)stim

ulation, im
pacts synaptic vesicle release of serotonin 

via disruption of vesicular m
onoam

ine transporter 2, 
eliciting feelings of w

ell-being and openness. 1

•M
DM

A has also been know
n to induce appetite 

suppression, w
ith one suggested pathw

ay being the 
m

odulation of cocaine-and-am
phetam

ine-regulated-
transcript (CART) in the nucleus accum

bens. 2

•Leptin, involved in appetite regulation and a direct regulator 
of CART activity, show

s reduced peripheral levels follow
ing 

M
DM

A adm
inistration, em

phasized by a serotoninergic-
dependent hom

eostatic pathw
ay. 3,4

•5-HT's m
odulation of synaptic plasticity involves enhancing 

brain-derived neurotrophic factor (BDNF) expression, 
prom

oting cell differentiation and survival. 5M
DM

A 
adm

inistration has also been show
n to influence BDNF 

levels. 6, 7

•Leptin's role in energy hom
eostasis and cognitive 

processing, coupled w
ith BDNF’s role in neuroplasticity, 

suggests intertw
ined effects of cognitive hom

eostatic 
pathw

ays on em
otional processing, particularly in the 

am
ygdala, affected by M

DM
A. 8, 9, 10

Introd
uction

Figure 1. Protocol Visualization of Preparation, Tissue Collection, and 
RT-qPCR perform

ed on M
ale Rats in Am

ygdala Brain Regions. (A) 
Tim

eline of M
D

M
A

 adm
inistration before sacrifice. (B) Schem

atic of 
how

 differential gene expression w
as m

easured using RT-qPCR.
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Given M
DM

A’s effect on serotonergic pathw
ays and its 

dow
nstream

 targets, acute
M

DM
A adm

inistration w
ill 

increase levels of both leptin and BDNF in the am
ygdala of 

m
ale rats

Figure 2. Am
ygdalar Brain Tissue Acquisition. (A) V

isual 
representation of am

ygdala location in the hum
an brain to show

 
hom

ology to the rat brain.  (B) Representative im
age of A

dult M
ouse 

Brain from
 A

llen Brain A
tlas w

ith purple highlight indicating the 
A

m
ygdala. (C) Photograph of class rodent brain w

ith tw
o punches 

sectioned at the A
m

ygdala .

Figure 3. Leptin Expression and Am
plification Plot in Am

ygdala of 
M

ale Rodents. (A) Com
parison of Leptin expression betw

een 
M

D
M

A
(n=10) and saline groups(n=10). W

elch's tw
o-sam

ple t-test 
indicates no significant difference in m

eans (2^-Δ
Δ

CT) (M
D

M
A

: 1.200 
± 0.6881, saline: 1.212 ± 0.5647), w

ith a p-value of 0.782, t-statistic of 
0.28108, and df of 17.34. Cohen's D

 (0.1257) suggests a sm
all effect 

size. Error bars indicate SEM
. (B) A

ggregated data collection of the 
am

plification plot, w
ith 20 sam

ples run in triplicate, displaying key 
phases and threshold crossover. The threshold is autom

atically 
generated by the qPCR m

achine at a coefficient of 0.412122.

Figure 4. BDNF Expression and Am
plification Plot in Am

ygdala of 
M

ale Rodents. (A
) M

D
M

A
's effects on BD

N
F expression reveal a 

significantly higher m
ean (2^-Δ

Δ
CT) test score in the experim

ental 
group (n=10) com

pared to the saline group (0.8199 vs. 2.353, 
respectively), w

ith greater variability (SD
=1.1898 vs. 0.8403, 

respectively). A
 large effect size (Cohen's D

 = 1.4888) and W
elch's 

tw
o-sam

ple t-test (p = 0.004194, t-statistic = 2.0679, df = 11.952) 
confirm

 a substantial difference in gene expression betw
een groups. 

Error bars indicate SEM
. (B) A

ggregated data collection of the 
am

plification plot, featuring tw
enty sam

ples run in triplicate, 
illustrates key phases and threshold crossover, w

ith the threshold 
autom

atically generated by the qPCR m
achine at a coefficient of 

0.162329.

Table 1. Know
n Functions in the Am

ygdala from
 previous 

literature.


