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Figure 2. 
Glycine induced dose response curves of GlyTs and 
GlyRs (A). 
GlyT or GlyR expressing oocytes were superfused with buffer with 
increasing glycine concentrations, and glycine induced current 
amplitudes were determined. Relative glycine currents were 
determined to a basis of the maximal amplitude obtained at 10 
mM glycine to create a dose/response  curve. Data are presented 
as mean ±SEM. 

DEG induced activity at GlyT 1 and GlyT 2 (B, C). 
DEG induced current amplitudes were compared to a maximum 
amplitude reached at 1 mM glycine solution. 1 mM sarcosine 
solution was used as an additional control to distinguish GlyT 1 
and GlyT 2. 
DEG evoked potentials at GlyT 1 and GlyT 2. At 10 mM DEG 
concentration more than 50% of the maximum transporter activity 
are observed. Available data suggests DEG to be a low affine 
substrate of both GlyTs, with higher affinity to GlyT 2 
(KmDEG = 5,187 mM) than GlyT 1 (KmDEG = 7,61 mM). Data 
are shown as mean ±SEM. 

Treating neuropathic pain is still challenging. Here, “classical” painkillers 
such as cyclooxygenase inhibitors or opioids are barely effective and 
come with severe side effects in higher dosage. Therefore, new 
pharmacological strategies are urgently required. 
Propacetamol, a paracetamol derivative often used to treat light pain 
conditions, is hydrolised in the human body into N,N-diethylglycine (DEG) 
and acetaminophen. DEG has structural similarities to known GlyT 1 
inhibitors (e.g. sarcosine, N-ethylglycine), thus it was assumed to have 
comparable impact on neuropathic pain via modulation of glycinergic 
transmission. 
In this study, we analyzed, if the propacetamol metabolite (DEG) binds 
and influences GlyRs or GlyTs and thereby might be a suitable tool to 
influence glycine dependent neurotransmission in vivo. 

Substance induced currents were 
determined using the two-electrode-
voltage-clamp (TEVC) technique on 
Xenopus laevis oocytes, expressing 
glycine transporters (1, 2) and 
glycine receptor subunits (α1-3) 
individually. Current responses of 
GlyTs and GlyRs after DEG 
application were compared to the 
inducible amplitude after 
application of glycine solution. 
 

Glycine acts as a neurotransmitter in the central nervous system. Extracellular 
glycine levels are controlled by glycine transporters (GlyT 2 and 1). They are 
expressed on glycinergic neurons, glial cells and a subpopulation of 
glutamatergic neurons, respectively. 
GlyT 1 is responsible to eliminate glycine from the synaptic cleft, whereas GlyT 
2 controls neuronal reuptake of glycine. Enhancement of glycinergic 
neurotransmission by either facilitating glycine receptors (GlyR) or inhibiting 
glycine transporter (GlyT) function to increase extracellular glycine 
concentration, has been shown to ameliorate pain symptoms in animal models 
for neuropathic pain. N-ethylglycine (EG) acts as an artificial substrate specific 
for GlyT 1, which was demonstrated to improve neuropathic pain conditions in 
rodents.  

     DEG 
 shows substrate like behavior on GlyT 1 and 2, with higher affinity on GlyT2 
 But affinities on both transporters are low as compared to other known artificial 

substrates 
 does not affect GlyRα2 and GlyRα3 
 however seems to enhance GlyRα1 function in presence of glycine 
 therefore has to be tested in vivo, whether or not its influence on glycinergic 

neurotransmission might reduce neuropathic pain symptoms 
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Figure 1. 
Substance-induced current traces of Xenopus laevis oocytes (A, B). 
Oocytes expressing the indicated proteins were superfused with ND96 solution containing different 
concentrations of substances (1 mM glycine, 1 mM sarcosine, 10 mM DEG, 2 mM glycine + 10 mM 
DEG), pH set to 7.4.  Membrane potential was set to – 50 mV. Substance induced currents were 
determined as change of the holding current observed after change of the superfusion solution. 
Substance application is labeled with blue bars. 
A) Neither glycine, sarcosine or DEG evoked current amplitudes in non-injected oocytes. GlyT1 
mediated curents were seen after application of glycine, sarcosine and DEG. DEG and glycine induced 
currents at GlyT2. 
B) Glycine and sarcosine induced currents were recorded at GlyRs. Small current changes were 
measured at GlyRα1 while application of DEG. 

cRNA was synthesized by linearization of plasmid DNA and in vitro transcription. Concentration and integrity were 
validated photometrically and with agarose gel electrophoresis. Xenopus laevis oocytes were injected with the cRNA 
by microinjection to express the respective protein. Expression was verfied by Western blot analysis of oocyte lysates 
with antibodies agains the respective GlyTs or GlyR subunits.. 
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Figure 3. 
Coapplication of glycine with DEG (A, B). 
Currents observed after coapplication of DEG and glycine were compared to the currents 
observed after application of glycine alone. 
3 concentrations of glycine (2µM, 20 µM, 2000 µM) and 2 concentrations of DEG (3,3 mM, 
10 mM) were administered. n ≥ 4. Boxplots are shown with whiskers indicating min to max. 
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