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Patients suffering from short-chain acyl-CoA dehydrogenase deficiency (SCADD) and ethylmalonic encephalopathy (EE) present high concentrations of 
ethylmalonic acid (EMA) in tissues and body fluids. They present neurological heterogeneous alterations, including developmental delay and 

neuromuscular symptoms 1. In this work we evaluate the in vivo and in vitro effects of EMA on acetylcholinesterase (AChE) activity and its expression 
in cerebral cortex, striatum and hippocampus. 
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Results
.

It was observed that AChE activity was increased in cerebral cortex in both in vivo and in vitro experiments, when compared to control group. Regarding 
to AChE expression, it was not observed any difference between groups. Taken together, the results presented herein demonstrate that EMA caused 
alterations on AChE activity in cerebral cortex of young rat, which could collaborate to the brain damage found in patients affected by SCADD and EE.

It was observed that AChE activity was increased in cerebral cortex in both in vivo and in vitro experiments, when compared to control group. Regarding 
to AChE expression, it was not observed any difference between groups. Taken together, the results presented herein demonstrate that EMA caused 
alterations on AChE activity in cerebral cortex of young rat, which could collaborate to the brain damage found in patients affected by SCADD and EE.

Conclusions

Figure 1. In vivo effect of Ethylmalonic Acid (EMA) on AChE 
activity (µmol AChE . h -1 . mg protein-1) in cerebral cortex, 
striatum and hippocampus of 30-day-old rats. Significant 
difference between cortex group were detected. 
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.

Introduction
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•  30-day old male Wistar
•  subcutaneous injections

•  EMA 6 mol/g body weightμ
•  saline solution as control group

In vivo experiment 3

Cortex Homogenates

Ethylmalonic Acid - EMA
0.5, 1 or 2.5 mM

60 minutes
at 37°C

In vitro experiment 2

AChE expression by RT-PCR  4

Total mRNA was
extracted from 

cerebral 
Cortex, Striatum 

and 
Hippocampus 

with TRIzol

Chloroform was added

Centrifugation

RNA was collected in the 
upper aqueous phase

Precipitated 
with isopropanol

RNA pellet 
was resuspended

cDNA species were synthesized using SuperScript First-Strand 
Synthesis System for RT-PCR 

PCR Reactions 
were performed 

with specific primers
for AChE

PCR products were
submitted to electrophoresis
using a 1% agarose gel. 
The relative abundance of each mRNA versus

-actin was determined by densitometry using β
the free ware ImageJ 1.7 for Windows
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Figure 2. In vitro effect of EMA on AChE activity (µmol 
AChE . h -1 . mg protein-1) in cerebral cortex homogenates 
preincubated at 37 °C for 60 minutes shows increase in AChE 
activity at 0.5, 1 or 2.5 mM EMA.  

Figure 3. Relative mRNA AChE expression in cortex, striatum 
and hippocampus in the in vivo experiments. No significant 
difference between groups was detected. 

Data are shown as mean ± standard deviation of experiments in duplicate (n=5) and are expressed in Arbritary Units (AU). *p<0,05 compared to control group (one-way ANOVA folowed by the Ducan’s multiple range test).
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