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Blood urea levels associated to antidepressant drug treatment: Role of

nitrogen and nitric oxide

Sir,

Nitric oxide (NO) plays a significant role in the
pathophysiology of depression, modulating the level of
several neurotransmitters in the central nervous system,
such as serotonin, dopamine (DA), Yy-aminobutyric
acid (GABA), and glutamic acid (Glu). Moreover, distinct
classes of antidepressants (e.g., escitalopram) have been
found to modulate NO levels and regulate the conversion of
arginine (Arg) into citrulline/NO by NO synthetase (NOS).!"

Some neuropharmacological studies on nitrogen narcosis
have also revealed that exposure to hiperbaric nitrogen (N,)
decreases the synthesis of citrulline/NO and the release
of Glu and DA from the Striatum and enhances GABA-A
receptor activities in Substantia nigra.l??!

Therefore, we aimed to analyze levels of blood urea to
determine the influence of antidepressant (SCIT) drug
treatment on NOS activity or NO concentration in brain
tissue. All procedures were followed in accordance with
the standards set by the ethics committee on human
experimentation and with the Helsinki Declaration of 1975,
as revised in 2000.

Updating data from previous work (presented at the “XIV
National Congress of Psychiatry” in Barcelona, 2010) using
a larger sample, we herein analyze the concentration
of blood urea (a metabolite of the conversion of Arg
to ornithine within the urea cycle) among a group of
escitalopram-treated (SCIT) patients diagnosed for
depression or anxiety disorder (n = 87; female 69%;
age 60 *= 17 years; weight 65 = 14 kg) compared to a
group of risperidone-treated (RIS) patients diagnosed for
schizophrenia or schizoaffective disorder (n = 59; female
63%; age 44 £ 16 years; weight 70 = 23 kg), with the latter
group acting as a control.

The average values obtained were 37.6 *= 17.1 and
25.5 = 10.2 mg urea/dL for the SCIT- and RIS-treated groups,
respectively. The intergroup differences were 12.1 mg/dL
(Student’s t-test P < 0.001) or 8.5 mg/dL (Student’s t-test
P < 0.001), with the latter result obtained when adjusting
these values by age (a difference of 3.6 mg/dL was attributed
to distinct intergroup mean age).”!

According to these results and consulted literature, we
suggest that NO produced by the action of NOS on Arg
alternatively could react with the nitrogen in the carbamoyl
group of glutamine (GIn) to generate Glu (an excitatory
neurotransmitter) and N, gas. Glu would undergo
further decarboxylation to yield GABA (an inhibitory
neurotransmitter), as favored by the gas laws since two
volumes of NO gas are transformed into one volume of N,.
Thus, the production of Glu plus N, or the production of
urea would be altered by antidepressant treatment, which
would promote urea production by means of inhibiting
citrulline/NO synthesis from Arg.

This interpretation of results is by analogy with the known
reaction of ammonia combustion to yield N, with NO as
an intermediate product.” Such a reaction, in eukaryotic
cells, would consist in the oxidation, by enzymatic catalysis,
of the amino and amido groups contained in organic
compounds (e.g., Glu) to produce NO (as an intermediate
product) and finally N,.

In brief, and following the previous scheme, treatment with
antidepressants would modulate the urea cycle, coupled
to GIn—Glu interconversion and decarboxylation of Glu to
GABA, to yield urea instead of citrulline/NO plus N,.
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