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The locus coeruleus (LC) contains about half of the total number of noradrenergic neurons in the brain and those
noradrenergic neurons from the LC innervate entire brain regions. The LC is a major common target region in several
neurodegenerative disorders such as Alzheimer's, Pakinson’s and Huntington's diseases. The brain-derived neurotrophic factor
(BDNF) regulate neuronal cell survival and differentiation of central nervous system neurons, including LC noradrenergic
neurons. In this study, various small molecules and growth factors were tested as candidates to promote the production of

BDNF in LC noradrenergic neuronal cells.

The molecules tested include neuropeptides, cytokines, growth factors,

neurotransmitters, and intracellular signaling agents. Four small molecules or growth factors, FGF8b, BMP-4, forskolin, and
dibutyryl ¢cGMP, were found to increase the release of BDNF in LC noradrenergic neurons. Especially, BMP-4 significantly
enhanced BDNF production over 2.5-fold in LC noradrenergic neurons.
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NeuropeptidesZ+ neurotensin (NEUT), somatostatin  (SOM),
adrenocorticotropic hormone (ACTH), dynorphin (DYPN)-S A}&
89151, A13AY EAZE noradrenaline (NA), dopamine (DA),
serotonin (5-HT), glutamate (GLU) 5-& Algslgch Az

EZ 2+ forskolin (Fors), dibutyryl ¢cGMP (cGMP), genistein
(Geni), Ca™ ionophore A23187, dexamethasone (Dex), hydrogen
peroxide (H:0;) 58 AME3}4Th Cytokine?l interleukin 15
(IL-1B), tumor necrosis factor-a (TNFa) AIZ&FQ1=z}el fibroblast
growth factor 8b (FGF8b), glial cell-line derived neurotrophic
factor (GDNF), newrotrophin-3 (NT-3)v= R & D Systems
(Minneapolis, MN, USA) oA T-¢l5}%{t}. Bone morphogenic
protein 4 (BMP-4)= Genetics Institute (Cambridge, MA, USA)
238 U5 AgHA,
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velSitt. A3l= GraphPad Prism data analysis program
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Figure 1. Quantitative measurement of BDNF release in the LC brain region
as well as the NA cell line. The quantitative amount of BDNF produced in
the NA neurons of LC region (B6CBA/J6 female mice, 12 weeks old) were
measured by ELISA and compared with the BDNF release in 24hr by NA
cell line (2><105 cells). The columns and bars represent mean +SD from four
experiments.
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Figure 2. Modulation of BDNF release in the NA cells by neuropeptides,
cytokines, and growth factors. The response of noradrenergic cells to various
chemicals for 24hr was quantified by BDNF ELISA assay. Untreated sample
was used as control (CON). All neuropeptides tested had no effect on BDNF
release. Cytokines tested had minimum effect on BDNF release. The growth
factors, FGF8b and BMP4 caused a statistically significant increase. FGF8b
increased BDNF release by 80% and BMP-4 treatment increased BDNF
release a significant amount, over 2.5-fold. GDNF and NT-3 increased BDNF
levels by 35-40%. Neurotensin (NEUT, 1 pM), somatostatin (SOM, 1 pM),
adenocorticotropic hormone (ACTH, 1 pM), dynorphin (DYNP, 1 pM),
interleukin 1 BAL1P, 50 ng/m), tumor necrosis factor a(TNFa, 50 ng/mé),
fibroblast growth factor 8b(FGF-8b, 10 ng/mf), bone morphogenic protein 4
(BMP-4, 200 ngfmé), glial cell-line derived neurotrophic factor(GDNF, 20 ng/
mf) and neurotrophin-3(NT-3, 20 ng/m{). All values are the means +SD from
four experiments; * p <0.05.
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Figure 3. BDNF secretion from the LC NA cell line by neurotransmitters
and intracellular signaling agents. The amount of BDNF in the
cell-conditioned medium was quantified by ELISA. Untreated sample was
used as control (CON). The four representative neurotransmitters, such as
noradrenaline(NA, 251M), dopamine(DA, 1pM), serotonin(SHT, 25uM) and
glutamate(GLU, 25uM) were tested. Glutamate and noradrenaline increased
the release of BDNF by 20-40%. Various intracellular signaling agents were
tested to determine possible intracellular signaling pathways involved in
regulating BDNF release in the NA neurons. Forkolin(Fors, 25iM) and
cGMP (ImM) elevated BDNF release by 50-60%. Ca™ ionophore, A23187(1
uM) significantly supressed the amount of BDNF release by 70%. Genistein
(Geni, 100nM), dexamethasone(Dex, 1iM) and hydrogen peroxide(H;Oz, 50U
M) had no significant effect. All values are the means +SD; * p <0.05.

LC ==2ol=d ¢l 7oA BDNFe H¥x} FulE =
dake A3 A3Ae #A3E 2AE) HA8A, 53 AE
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Z7}A7]11L protein kinase GuF Eo0]& 02 FA3IAIZICH9).
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