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Conclusions

Results: Administration of Caffeine

Questions and Hypothesis:

Introduction
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Decreases Muscular Responsivity

% Caffeine decreases muscle responsivity
compared to No Drug, Saline, and Alcohol trials

* \We hypothesize that the the responsive pitch
range will decrease when under the influence of

component that can be derived
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frlomt Ivanous seeds, nuts, and ethanol, and decrease upon the administration of , v . ' # Alcohol had no significant effect on muscle
plant leaves. caffeine. © ® < g ’ .
% Many people worldwide frequently utilize | — I . : responsivity compared to controls
. . . 5 -50 & 2 @
gijs;]r;e;’tsgvzrggfggtz.for their stimulatory and Results: Administration of Drugs does 5 T * The volume injected may play a role in muscle
| | not affect low pitch responsiveness X o I | i responsivity
% Alcohol (ethanol) is produced by fermentative x '
processes in which yeast is broken down glucose 200 " : :
into carbon dioxide and alcohol. 400 o ° | |
< Alcoholic drinks like beer, wine and liquor etc. are § 300 No Drug Saline Caffeine  Alcohol o Cone g oo
ilf:d Zv C)Crrllc(j)v;i(:ievgo;rtg eitrheal:%gc:]rieclchfafesc;?t.hi’;h: no  eatad | ' ruler (cm) é - ° o ° Figure 4. Administration of drugs affects overall ‘ (eci)trf]\SelrS ;enr;:)gizg Icz)re ;uﬁiss;]:‘ce)rrzlrlnrc;\éirgeecd ?rliglljse
stimEIaynt or depressagnt, H H l l ARRRRA \A\\ \ \\\\\\L\\\\\\\\\\B\\\ = : ° S i muscular responsivity. One Way ANOVA Analysis < Obtain official camera gear to document each
depending on the quantity H—(ID—C')—O—H - | : . R S -] of percent decreases revealed a significant effect mus_cular response from_multlple perspectives
consumed |l| ' Figure 1. Experimental Setup and Leg Anatomy of 0 of treatment on responsivity, F(3, 16)= 8.7576, p = (aerial, front, and back views etc.)
the Cockroach | | 0.0009. All calculated percent difference data is in “ Set markers/borders to specify the setup
npbrg  Salns walEne ot blue and red dots depict group means. arrangement of the camera documenting device,
=5 n=6 n=6 n=4 measurement tool, and leg angle positioning

“* Model organism of choice: Madagascar Hissing
Cockroach (Gromphadorhina portentosa)

> CNS stimulant. | < Experimental group conditions:
> antagonist of adenosine (A1 and A2). > no drug (control) n=5

> indirectly alters the release of norepinephrine, > saline (control) n=6
dopamine, acetylcholine, serotonin, glutamate, > caffeine (drug) n=6
and GABA,; it's stimulatory effect on these > ethanol alcohol (drug) n=4

compounds has been found to have inhibitory < To account for the variable responsive ranges

effects on neuronal function. demonstrated by each individual organism, we
> regulates the activity of Ryanodine receptors ran a no-drug control trial before subjecting the

% Use imaged software to quantify the contractive
responses observed in each trial

% Test an alternative model organism, like crickets

* Investigate muscular excitability in response to
the dual administration of both caffeine and
alcohol.

< Caffeine

Figure 2. Low pitch responsiveness was the Results: Image J analysis

same amongst all trials. The graph above shows
the percent increase or decrease Iin low extreme
response values from control to experimental
conditions. All calculated percent difference data is in
blue and red dots depict group means. One way
ANOVA revealed a insignificant effect of treatment S \

on low extreme responsivity, F(3, 16)= 1.0259, p = \\\\\\\\\\\'\;«g \\\\\\\\\g\\\\\\\\&\“\\\\\\ i S
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and thus it has a direct effect on the release of
Intracellular calcium.

Studies on zebrafish embryos have noted
motor neuron defects, such as reduced tactile
sensitivity and muscle fiber misalignment,

leg to each of the prior listed conditions. This
allowed us to monitor and isolate the effects of
time and fluid displacement apart from pitch
sensitivity.

To anesthetize, we immersed each cockroach

Results: Administration of Drugs does

not affect high pitch responsiveness but
shows trends
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Regarding neuromuscular junctions, alcohol
iInhibits the conductivity of Na+ ions, prevents
muscle fatigue, potentiates the
neuromuscular transmission, and reduces the
amplitude of excitatory responses.

transmission of a range of pitches.

We used an online tone gecierating device to
generate the various pitch frequencies; In
response, we watched for signs of muscular
excitation.

We noted the minimal and maximal frequencies
that produced a muscular response and then
denoted this as our responsive range.

statistically the same amongst all trials. The
graph above shows the percent Iincrease or
decrease in high extreme response values from
control to experimental conditions. All calculated
percent difference data is in blue and red dots depict
group means. One way ANOVA revealed a
insignificant effect of treatment on high extreme

responsivity, F(3, 16)= 3.0131, p = 0.0608.

others contracted fully. Percent differences could not
be determined due to the set-up variability Ensuring
that the leg is in the same orientation and position in
relation to ruler and camera is essential for
consistent measurements. Pin placement could also
iInfluence the varying leg contraction distance.
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