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Introduction: Growth hormone (GH)-releasing hormone (GHRH) is a key regulator of GH secretion in the anterior pituitary 
gland. In addition to its recognized metabolic and endocrine effects, it also directly affects different tissues such as brain, 
gastrointestinal tract, heart, kidney and retina. Recently developed MIA-690, a GHRH antagonist and MR-409, a GHRH 
agonist, have demonstrated antitumor effects, which could be related to antinflammatory and antioxidant properties. However, 
little is known about their effects on brain functions. In this context, MIA-690 showed antioxidant and neuroprotective properties 
in HCN2human cortical cell cultures. In the present study, we investigated the potential antinflammatory and antioxidant effects 
of MIA-690 and MR-409, on isolated mouse prefrontal cortex specimens treated with lipopolysaccharide (LPS), a validated ex 
vivo model of inflammation. In addition, we investigated their potential behavioural effects after chronic in vivo treatment. 

Materials and methods: C57/BL6adult mice were sacrificed and prefrontal specimens were immediately collected and 
maintained in a humidified incubator with 5% CO2at 37°C for 4h, in RPMI buffer with added bacterial LPS (10 μg/mL) 
(incubation period). During the incubation period, tissues were treated with vehicle or increasing concentrations of MIA-
690 (1-5μM) and MR- 409(1-5μM). Tissue perfusates were collected, and prostaglandin (PG) E2and 8-iso-PGF2α levels by 
radioimmunoassay (RIA), lactate dehydrogenase (LDH) and nitrite activity by spectrophotometric methods were measured. 
The tissues were also dissected and subjected to extractive procedures to evaluate cyclooxygenase-2(COX-2), nuclear factor-
kB (NF-kB) and inducible nitric oxide synthase (iNOS) gene expression by real-time reverse transcription polymerase chain 
reaction (RT-PCR). The behavioural effects of MIA-690 (5μg) and MR-409(5μg) were evaluated using a series of validated 
behavioural tests (locomotor activity, light-dark exploration test, elevated plus maze test, tail suspension test) following 4weeks 
subcutaneous injection. Norepinephrine (NE), dopamine (DA) and serotonin (5-hydroxytryptamine, 5-HT) and nuclear factor 
erythroid 2–related factor 2(Nrf2) levels in prefrontal cortex were measured by high performance liquid chromatography 
(HPLC) analysis and immunohistochemical analysis, respectively.  

Results: In ex vivo studies, MIA-690 and MR-409inhibited LPS-induced inflammatory and pro-oxidative markers in prefrontal 
cortex specimens. MR 409was more effective in decreasing PGE2and 8-iso-PGF2α levels, while MIA 690 was more effective 
in inhibiting LDH and nitrite activity, as well as COX-2, NF-kB and iNOS gene expression. In in vivo studies, both MIA-690 and 
MR-409induced anxiolytic and antidepressive effects, increased 5-HT, NE and Nrf2levels in prefrontal cortex, with a major 
efficacy for MIA-690 than MR-409.  

Discussion and conclusion: Interestingly, both MIA-690 and MR-409exhibited antinflammatory and antioxidant effects on 
prefrontal cortex specimens ex vivo. The increase in cortical NE, 5-HT and Nrf2could be partially involved in behavioral effects 
induced by peripheral MIA-690 and MR-409injections. 


