ICV Orexin-A Ameliorates the Lasting Effects of Early Postnatal Dysfunction
of Brain Muscarinic Cholinergic System on Sleep-Wakefulness Cycle In
Adult Rats
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Introduction

Orexin/Hypocretin-producing neurons are believed as involved in the strengthening of arousal and wakefulness state that becomes unstable if Orexins are deficient in the
brain. On the other hand, suppression of wakefulness can be one of the main reasons for the development of sleep disorders and depression. Therefore, it is believed
that the hypothalamic Orexinergic system may also be involved in the pathophysiology of depression. The aim of the present investigation was to study the effects of
Intra-cerebro-ventricular (ICV) administration of Orexin-A on sleep disturbances produced by early postnatal exposure of rat pups to the dysfunction of muscarinic
cholinergic system (MChS).

Methods

Dysfunction of MChS was produced by subcutaneous injection of scopolamine (30 mg/kg) in rat pups (n=10), twice daily, from postnatal days 7 to 28. Control rat pups
(n=5) received the same volume of saline. Experiments were started 2—3 months after discontinuation of the drug administration. Implantation of stainless steel screws,
for epidural EEG registration, and microinjection cannulas (Plastics Ones) were made under general anesthesia. Two doses of Orexin-A (10 ug/ul and/or 25ug/ul) were
microinjected In the lateral ventricle. Experiments were started after the post-surgery recovery period. EEG registration of the sleep-wakefulness cycle have been started
Immediately after ICV microinjection of Orexin-A and/or saline, and lasted continuously for 6 hours daily (10.00 a.m. - 16.00 p.m.) for three consecutive days on each
animal. Statistical treatment was made by the Students’ test.

Results

It was found that animals exposed to the early postnatal dysfunction of MChS were characterized in adult age by significant sleep disturbances that were similar to sleep
disorders, characteristic of major depressive disorder. ICV microinjection of Orexin-A dose-dependently ameliorated sleep disturbances, which was manifested in the
enhancement and stabilization of wakefulness, in an increase of the latency of REM sleep, which was reduced in these animals, and a decrease in the incidence of REM
sleep that has the tendency to develop more frequently as during major depressive disorder.

The total time of AW The total time of DSWS The total ime of REM
_/ * % *
zg % : 120 35
[ 30
70! - - 100 =
50 2984
50 m|-2.5h 80 m[-2.5h 20 I m[-2.5h
a0 ¥V  m|l-2.5h 60 = total-5h 15 - =11-2.5h
30 - total-5h 40 + » Series3 10 - e e s total-5h
22 = T S 1 B
10 s | 20 E
0 “ - 0 —
Model, Model, Model, Model. Model. Model, Model,
Control bMa%C:(el;ound Orexin-A  Orexin-A Control 'l;/'aociel;oun q Orexin-A  Orexin-A CEITIE] background Orexin-A g)srem/n-lA
g 10ug/ul 25ug/ul 9 10ug/ul 25ug/ul 10ug/ul HI/H
B The Incidence of AW
- The Incidence of DSWS
The Incidence of REM 250 iy i
* s | 'I:';\I/stsency * % Control
- 200 900 (~
* %
v 'IThe latency 800 i 'Model
sleep 700
1 **
100 e ok ** 600 v
f7 ok \ iy : | g * %
50 1~ Y A\l A 4
Model Model, 'g"°de'- : \ Ls X L ; 5 < 500
Control ' Orexin-A rexin- - 2 5 ), ) =
background 10pg/l 25ug/l o koM 72 A h—’ 24 5 400 Y %
Control, Control, Model Model
: : Model, VIOd€l, odel,
Control - 5exin-A Orexin-A backg. Orexin-A Orexin-A < 300 e
_ 10pg/pl - 25ug/pl 10ug/ul  25ug/pl < ¥
Conclusion = 200
X
2 100
Elevation of the level of Orexin-A in CSF significantly ameliorates sleep disturbances in adult animals, =
. . . . 0
subjected in early ontogenesis to the dysfunction of MChS. S SR
Background
10pg/ul 25pg/pl

References

[1] Sakurai T., Amemiya A., Ishii M., Matsuzaki I., Chemelli R. M., Tanaka H., Williams S. C., Richardson J. A., Kozlowski G. P., Wilson S., Arch J. R., Buckingham R. E., Haynes A. C., Carr S. A., Annan R.
S., McNulty D. E., Liu W. S., Terrett J. A., Elshourbagy N. A., Bergsma D. J., Yanagisawa M., 1998. Orexins and orexin receptors: a family of hypothalamic neuropeptides and G proteincoupled receptors
that regulate feeding behavior. Cell, 92(4). 573-85.

[2] de Lecea L., Kilduff T. S., Peyron C., Gao X., Foye P. E., Danielson P. E., Fukuhara C., Battenberg E. L., Gautvik V. T., Bartlett F. S., Frankel W. N., van den Pol A. N., Bloom F. E., Gautvik K. M., Sutcliffe
J. G., 1998. The hypocretins: hypothalamusspecific peptides with neuroexcitatory activity. Proc Nat Acad Sci, 95(1): 322—7.

[3] Arendt D. H., Ronan P. J., Oliver K. D., Callahan L. B., Summers T. R., Summers C. H. Depressive behavior and activation of the orexin/hypocretin system. Behav. Neurosci. 2013, 127, 86—-94. doi:
10.1037/ a0031442

[4] Nollet M., Leman S. Role of orexin in the pathophysiology of depression: potential for pharmacological intervention. CNS Drugs, 2013, 27(6):411-22.doi:10.1007/ s40263-013-0064-z. Conflict of interest

[5] Nachkebia N., Mchedlidze O., Chkhartishvili E., Chijavadze E., Dzadzamia S., Babilodze M., Maglakelidze N., Tsomaia V. Influence of Serial Electrical Stimulations of Dorsal and Lateral Hypothalamic
Orexin-Containing Neurons on the Regulation of Sleep Homeostasis and Sleep-Wakefulness Cycle (SWS) Recovery from Experimental Comatose State and Anesthesia-Induced Deep Sleep. Proceeding of
the Georgian National Academy of Sciences, Biomedical Series, 2013, V.39, N3-4, pp.125-133

Acknowledgements
supported by SRNSFG, grants # Do/150/7 — 276/14 and # 40/71.

https://esleepeurope.eu/



