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ABSTRACT

Introduction: Epilepsy is a neurological disorder characterized by seizures and affects ;
about 65-70 million people worldwide. Many pathways and molecules are altered in
the epilepsy process that can be used as targets in the treatment of epilepsy. Orexin or |
hypocretin is a type of neurotransmitter that has a role in the epileptogenic process.
Conclusion: The orexin system, by acting on the brainstem, modulates the activities i
of the limbic and neocortical areas, which is involved in epilepsy. In this study, i
the role of orexin in epilepsy and its potential mechanisms have been reviewed.
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! Brain-derived neurotrophic factor (BDNF)

2 Nerve growth factor (NGF)

3 Glial cell line-derived neurotrophic factor (GDNF)
* Interleukin 6

> Interleukin 1 beta

¢ Tumor necrosis factor alpha

7 Orexin

$ Epilepsy syndrome
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 General

10 Partial

! Absence Seizure

12 Myoclonic Seizure

13 Clonic Seizure

14 Tonic Seizure

15 Atonic Seizure

16 Prepro-orexin mRNA
17 Hypocretin
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19 Rasmussen’s syndrome

OXR1 .05 om0 J—aio OXR2 005,85 a4y a8 g ol
JLsd 9 Gg/l1-alpha o >lg 5 a0 os ccax> L OXR2
9 °°;—7 S5 1) Lagesls poome L jldoind (0,5
Ol @ mdSe 28 il g 9)95 pad 0 s Sasly
S o eSSy el OXRI (VS YY) Wy b oo
S 3ht Loz 5 OXR2 5 (5 gy 005 5,5 (i)
O o Lo S gl (YO YA) a2 o il33l |
slo il 500, Sy (2l il 5o
gl glie cdlyo ls s ooy )0 e GBS (ke
PLANWURIN( 1§ U KOS\ KU P 2 U~ 3 - )
ssile (—SoFs 58 Lt Slaald )3 Ko S
(55! Simgan (2loly (sgziz sla)ld; ( Sak Sl
bS53l (L ol 2313 s e Sl
WS oo cdBo oy ca S Jaw g ol slo i
Gblo o amjsh Lo o5 S sl sloygye (VYY)
i §9) — =1 b 3 Sl e S S 28
Mo dle —g g8 a0, 5 Jlad 5 S5 el
S5l 5 JLoSS ol 09,5 JLab 5 S5l i
a8l Al wd 50,5 Jlad 5 U559y i LBSGL
o558 05 Jlod 5 S5 500098 s ((Siy
i S el g0 i Sld )3 9 (eiglg
S 0 pS 93 yo Gblie ol g Boe (gl i
oSl > o oS o lu |, OXR2 4 OXRI
3= 05 s5b am (s Malo —g g5 Al 5 g2y s
(o gt g0 | Olalllas (FV) aizws OXR2 4 OXR1
5 g Ybgnd 1 odle |y ang )9 (—l sl
Sk ;i 50 pug—tVligeed L g (siigh Lt
IS ol clS gt Sra] piacas gV L5
Sl ools lis a8l sloai s g 330 a8l w ail_n
Sl o 5l e (e )y gl )3 (FY)
el 00l oS gl A S gl Bu S8

i alaly Ly SIS gl s Sl oM Y
el (OXR) (S 5l 0055 as Uyl Sl 0055 [ ype ]
lajldsind o JUsd sl Ll a5 39300 G (omeiig p S0
La STy 5l g il coly o Sg-5 o0 (AC) o DS J=LisT L (PL)
Bt 8 el [l S 0l (e AT 0l oo LS
S NS 3 o el 5 e ld L slaptas (63,5 jlmgen


http://dx.doi.org/10.52547/shefa.10.3.123
https://shefayekhatam.ir/article-1-2326-fa.html

[ Downloaded from shefayekhatam.ir on 2025-08-23 ]

[ DOI: 10.52547/shefa.10.3.123 ]

F) s qpgan o)locts (v 0)90

é;s_)_c ;4,_—“—3—@

=be A G sl ) (oS s ol s o0 &)
3 il g g 2 (OF) 0o 095 el g5
Cni ST S L leyo aS assls olis Y VA Jlw
Jsb g slasi otz S8 joboas (oS 5l 00 S
u‘5_> &5}‘“’ 9 oals U“"‘J‘g‘ ‘) NREMY\ u‘9.> L;l_ma)so
é‘uw}o uLa).) ‘U—"" — ej)LC A_».s‘sa (’::)_w.: ) REM
L}"_“S)j‘ M;Lu‘ L; g_;‘9_> Jb‘ l_) o‘)_o.{b 9 —an
D) a2l o ol ad was )l (TeslwS 560)

A o e Glallas gunle Sa 4 >g Lo
s (o yme gm0 ()l (lo)d 5 LT 50,
Syl gl a s e e l8 a1l
= I e
S50 Eme a2 «59)‘f S pls—eds alg oo S
slwg,ls ccd o oyl 09,9 Gl vz 2 00, 5 B yx0
50 —dbee ydpaslasa sl s e, va b,
S )9 e 9,58 il 99— o0 Slpiiny Ll (1
=loys Bue gy Clacl ojg > | S _ioghy g
UL VR PUR I SN | B SO S| B PR LS B K VIR

1. Mousazadeh O, Haji Alizadeh K. Prediction
of Depression Based on Dysfunctional Attitudes,
Personality Traits, and Family Communication Patterns
among Patients with Epilepsy. The Neuroscience
Journal of Shefaye Khatam. 2017; 5(4): 47-56.

2. Ramazi S, KARIMZADEH F. A Review on
the most Valuable Biomarkers in Epilepsy. 2018.

3. Aronica E, Bauer S, Bozzi Y, Caleo M,
Dingledine R, Gorter JA, et al. Neuroinflammatory
targets and treatments for epilepsy validated in
experimental models. Epilepsia. 2017; 58: 2, 38-7.

4. Zavvari F, Alivan F, Abdi M, Jahanbazi Jahan-Abad
A, Karimzadeh FJSSfH. Maternal exercise during
pregnancy increases neuregulin-1 and ErbB4 expression
in the newborn offspring of Wistar rats. 2022: 1-7.

5. Voss MW. Bridging animal and human
models of exercise-induced brain plasticity.
Trends Cogn Sci. 2013; 17(10):  525-44.

6. Maass A, et al. . Relationships of peripheral IGF-1,
VEGF and BDNF levels to exercise-related changes
in memory, hippocampal perfusion and volumes
in older adults. Neuroimage. 2016; 131: 142-54.

20 Rapid eye movement
21 Non-Rapid eye movement
22 Almorexant

o doy (i 0l - mae SBli i 5 (i
Aol Las VeV Jlw jo (i) e g 00l plaw 209, o
oialS el cnl pSan Jlanl iiie glogiis 4
St (ol e ambe 0 A S gl
Job Lo (el (550 anle A (S 5ol b ola
ot Lo T aedllae gl ol (erSe adal) s S
8 e gmle )2 A S jol s 45 0 s
&2 4 Ml (ST G S gy S ol (S
ol IS e VRAA Jlos 55 a5l (O 0l
w3l o ol 5l g i (iSOl satsS i
9 T 9= = e 3l Qg a S e uloa
l_.: S g j5l cdlad ol s 51AY) o) g0
Lagos REM Lls 5 5 ool oo REM™ Cls 5 g5, 5
opde (OY-00) aily o giitd yylys o culablone Sy
sle ige aS Sl ools ol asllae i ‘Q_;‘l —
Sg—eS Lo Lo ige Lo g oS 5l 005 08 gl SIS
P M g DlsS b e sl ] (slmes S
o=l @olnl Ll o 6,6 - by, a5 > Jo b
dmbise Gt ey 2B el 6,18, slacdl>
o SLULS L ol oS, 51 a5 Sl (O5-0A)

&L

7. Ramazi s, Arani f, Safaei a, Abbasi z, Heidari z,
Ghasemian nafchi h, et al. The Role of Astrocytes
in the Central Nervous System: Physiological and
Pathophysiological Conditions. The Neuroscience
Journal of Shefaye Khatam. 2021; (2)90, 39-1190

8. de Vries EE, et al. Inflammatory mediators in human
epilepsy: A systematic review and metaanalysis.
Neurosci  Biobehav Rev. 2016; (63): 177-90.

9. Vezzani AaAF. Brain inflammation as a biomarker
in epilepsy. Biomark Med. 2011; 5(5): 607-14.

10. Sinha S, Patil S, Jayalekshmy V, Satishchandra
P. Do cytokines have any role in epilepsy?
Epilepsy  Research.  2008;  82(2-3): 171-6.

11. Chou IC, Lin WD, Wang CH, Tsai CH, Li TC,
Tsai FJ. Interleukin (IL)-1p, IL-1 receptor antagonist,
IL-6, IL-8, IL-10, and tumor necrosis factor o gene
polymorphisms in patients with febrile seizures. Journal
of clinical laboratory analysis. 2010; 24(3): 154-9.

12. Ramazi S, Arani F, Safaei A, Heidari Z, Ghasemian
NH, MOHAMMADSADEGHI H, et al. The Role
Of Astrocytes In The Central Nervous Sys Tem:
Physiological And Pathophysiological Conditions. 2021.


http://dx.doi.org/10.52547/shefa.10.3.123
https://shefayekhatam.ir/article-1-2326-fa.html

W) ol pgan 0)las o3 0,90

[ Downloaded from shefayekhatam.ir on 2025-08-23 ]

[ DOI: 10.52547/shefa.10.3.123 ]

& T

13. Cikriklar HI, Kotan D, Yiicel M, Ceylan

M, Ciftci GG, Bayraktutan OF, et al. The
role of Orexin-A levels in epileptic seizure.
Neuroscience  Letters. 2020; 734: 135097.

14. Razavi BM, Farivar O, Etemad L, Hosseinzadeh
H. Suvorexant, a dual orexin receptor antagonist,
protected seizure through interaction with GABAA
and glutamate receptors. Iranian Journal of
Pharmaceutical Research: IJPR. 2020; 19(2): 383.

15. Kordi Jaz E, Moghimi A, Fereidoni M, Asadi
S, Shamsizadeh A, Roohbakhsh A. SB-334867, an
orexin receptor 1 antagonist, decreased seizure and
anxiety in pentylenetetrazol-kindled rats. Fundamental
& clinical pharmacology. 2017; 31(2): 201-7.

16. Dehghani F, Ziyaei F, Asemi N. The Mediating Role
of Spiritual Intelligence Dimensions in the Relationship
between Mindfulness and Expressed Emotion in
Caregivers of Epileptic Patients. The Neuroscience
Journal of Shefaye Khatam. 2021; 9(3): 73-82.

17. Rahbar Karbasdehi F, Hosseinkhanzadeh AA,
Shakerinia I. The Effectiveness of Schema Therapy on
Cognitive Emotion Regulation and Social Self- Efficacy
in Adolescents with Epilepsy. The Neuroscience
Journal of Shefaye Khatam. 2021; 9(3): 64-72.

18.  Mohammadkhani  Ghiasvand N, Ghaderi
F. Epileptic Seizure Prediction from Spectral,
Temporal, and Spatial Features of EEG Signals
Using Deep Learning Algorithms. The Neuroscience
Journal of Shefaye Khatam. 2020; 9(1): 110-9.

19. Fisher RS, Acevedo C, Arzimanoglou A,
Bogacz A, Cross JH, Elger CE, et al. ILAE
official report: a practical clinical definition
of epilepsy. Epilepsia. 2014; 55(4): 475-82.

20. Barzroodi Pour M, Bayat M, Navazesh A, Soleimani
M, Karimzadeh FINR. Exercise Improved the Anti-
Epileptic Effect of Carbamazepine through GABA
Enhancement in Epileptic Rats. 2021; 46(8): 2112-30.

21.ThijsRD, Surges R, O’Brien TJ, Sander JW. Epilepsy
in adults. The Lancet. 2019; 393(10172): 689-701.

22. Yacubian EM. Juvenile myoclonic
epilepsy: Challenges on its 60th
anniversary. Seizure. 2017; 44 48-52.

23.DrenthenGS,BackesWH, Aldenkamp AP, Vermeulen
RJ, Klinkenberg S, Jansen JF. On the merits of non-
invasive myelin imaging in epilepsy, a literature review.
Journal of neuroscience methods. 2020; 338: 108687.

24. Falco-Walter JJ, Scheffer IE, Fisher RS. The

new definition and classification of seizures and
epilepsy. Epilepsy research. 2018; 139: 73-9.

25. yaghoubi F, Jafarian M, Gorji A. The
Anticonvulsant Effect of the Ketogenic Diet in
the Treatment of Epilepsy. The Neuroscience
Journal of Shefaye Khatam. 2020; 9(1): 200-9.

26. Engel Jr J. Approaches to refractory epilepsy. Annals
ofIndian Academy of Neurology.2014; 17(Suppl 1): S12.

27. Lauritzen F, Eid T, Bergersen LH.
Monocarboxylate transporters in temporal lobe
epilepsy: roles of lactate and ketogenic diet.
Brain Structure and Function. 2015; 220(1): 1-12.

28. Neal EG, Cross J. Efficacy of dietary
treatments  for  epilepsy. Journal of human
nutrition and  dietetics.  2010;  23(2): 113-9.

29. Roshannia S, Rezaei F, Ghadampoor E. An Overview
of Psychological Factors in Epilepsy. The Neuroscience
Journal of Shefaye Khatam. 2017; 5(2): 110-23.

30. Scheffer IE, French J, Hirsch E, Jain S,
Mathern GW, Moshé SL, et al. Classification of
the epilepsies: New concepts for discussion and
debate-Special report of the ILAE Classification
Task Force of the Commission for Classification and
Terminology. Epilepsia open. 2016; 1(1-2): 37-44.

31. Razavi BM, Hosseinzadeh H. A review of
the role of orexin system in pain modulation.
Biomedicine & Pharmacotherapy. 2017; 90: 187-93.

32. Chieffi S, Carotenuto M, Monda V, Valenzano A,
Villano I, Precenzano F, et al. Orexin system: the key
for a healthy life. Frontiers in physiology. 2017; 8: 357.

33. Tsujino N, Sakurai T. Role of orexin in
modulating arousal, feeding, and motivation.
Frontiers in behavioral neuroscience. 2013; 7: 28.

T. Evolution of orexin
Structure and  function.
2020; 14:  691.

34, Soya S, Sakurai
neuropeptide  system:
Frontiers in  Neuroscience.

35. Li J, Hu Z, de Lecea L. The hypocretins/orexins:
integrators of multiple physiological functions. British
journal of pharmacology. 2014; 171(2): 332-50.

36. Zhu Y, Miwa Y, Yamanaka A, Yada T, Shibahara
M, Abe Y, et al. Orexin receptor type-1 couples
exclusively to pertussis toxin-insensitive G-proteins,
while orexin receptor type-2 couples to both pertussis
toxin-sensitive and-insensitive G-proteins. Journal
of pharmacological sciences. 2003; 92(3): 259-66.

37. De Lecea L, Kilduff T, Peyron C, Gao X-B, Foye P,

I
I


http://dx.doi.org/10.52547/shefa.10.3.123
https://shefayekhatam.ir/article-1-2326-fa.html

[ Downloaded from shefayekhatam.ir on 2025-08-23 ]

[ DOI: 10.52547/shefa.10.3.123 ]

F) s qpgan o)locts (v 0)90

é;s_)_c ;4,_—“—3—&

DanielsonP,etal. Thehypocretins:hypothalamus-specific
peptides with neuroexcitatory activity. Proceedings of
the National Academy of Sciences. 1998; 95(1): 322-7.

38. Kalogiannis M, Grupke S, Potter P, Edwards J,
Chemelli R, Kisanuki Y, et al. Narcoleptic orexin
receptor knockout mice express enhanced cholinergic
properties in laterodorsal tegmental neurons. European
Journal of Neuroscience. 2010; 32(1): 130-42.

39. Dauvilliers Y, Baumann C, Carlander B,
Bischof M, Blatter T, Lecendreux M, et al.
CSF hypocretin-1 levels in narcolepsy, Kleine-
Levin syndrome, and other hypersomnias and
neurological conditions. Journal of Neurology,
Neurosurgery & Psychiatry. 2003; 74(12): 1667-73.

40. Chiou L-C, Lee H-J, Ho Y-C, Chen S-P,
Liao Y-Y, Ma C-H, et al. Orexins/hypocretins:
pain regulation and cellular actions. Current
pharmaceutical design. 2010; 16(28): 3089-100.

41. Ida T, Nakahara K, Katayama T, Murakami N,
Nakazato M. Effect of lateral cerebroventricular
injection of the appetite-stimulating neuropeptide,
orexin and neuropeptide Y, on the various behavioral
activities of rats. Brain research. 1999; 821(2): 526-9.

42. Nambu T, Sakurai T, Mizukami K, Hosoya Y,
YanagisawaM, GotoK. Distribution oforexinneuronsin
theadultratbrain. Brainresearch. 1999;827(1-2):243-60.

43.HaganJJ, Leslie RA, Patel S, Evans ML, Wattam TA,
Holmes S, et al. Orexin A activates locus coeruleus cell
firing and increases arousal in the rat. Proceedings of the
National Academy of Sciences. 1999; 96(19): 10911-6.

44. Bonnavion P, de Lecea L. Hypocretins in the
control of sleep and wakefulness. Current neurology
and neuroscience reports. 2010; 10(3): 174-9.

45. Sakurai T. The neural circuit of orexin
(hypocretin): maintaining sleep and wakefulness.
Nature Reviews Neuroscience. 2007; 8(3): 171-81.

46. Selbach O, Doreulee N, Bohla C, Eriksson
K, Sergeeva O, Poelchen W, et al. Orexins/
hypocretins cause sharp wave-and 0-related synaptic
plasticity in the hippocampus via glutamatergic,
gabaergic, noradrenergic, and cholinergic
signaling. Neuroscience. 2004; 127(2): 5190-28.

47. Lagrange A, Blaivas M, Gomez-Hassan D,
Malow B. Rasmussen’s syndrome and new-
onset narcolepsy, cataplexy, and epilepsy in an
adult. Epilepsy & Behavior. 2003; 4(6): 788-92.

48. Rejdak K, Papu¢ E, Grieb P, Stelmasiak Z.
Decreased cerebrospinal fluid hypocretin-1 (orexin
A) in patients after repetitive generalized tonic—

clonic seizures. Epilepsia. 2009; 50(6): 1641-4.
49. Goudarzi E, Salmani ME, Lashkarbolouki T,
Goudarzi 1. Hippocampal orexin receptors inactivation
reduces PTZ induced seizures of male rats. Pharmacology

Biochemistry and Behavior. 2015; 130: 77-83.

50. Kacinski M, Budziszewska B, Lasofi W, Zajac A,
Skowronek-Bata B, Leskiewicz M, et al. Level of SI00B
protein, neuron specific enolase, orexin A, adiponectin
and insulin-like growth factor in serum of pediatric
patients suffering from sleep disorders with or without
epilepsy. Pharmacological Reports.2012;64(6): 1427-33.

51. Samzadeh M, Papu¢ E, Furtak-Niczyporuk
M, Rejdak K. Decreased Cerebrospinal Fluid
Orexin-A (Hypocretin-1) Concentrations in Patients
after Generalized Convulsive Status Epilepticus.
Journal of Clinical Medicine. 2020; 9(10): 3354.

52. Inutsuka A, Yamanaka A. The physiological
role of orexin/hypocretin neurons in the regulation
of sleep/wakefulness and neuroendocrine
functions. Frontiers in endocrinology. 2013; 4: 18.

53. Ng MC. Orexin and epilepsy: potential role
of REM sleep. Sleep. 2017; 40(3): zswO06l.

54. Nishino S, Ripley B, Overeem S, Lammers GJ,
Mignot E. Hypocretin (orexin) deficiency in human
narcolepsy. The Lancet. 2000; 355(9197): 39-40.

55. Hara J, Beuckmann CT, Nambu T, Willie JT,
Chemelli RM, Sinton CM, et al. Genetic ablation
of orexin neurons in mice results in narcolepsy,
hypophagia, and obesity. Neuron. 2001; 30(2): 345-54.

56. Mochizuki T, Arrigoni E, Marcus JN, Clark EL,
Yamamoto M, Honer M, et al. Orexin receptor 2
expression in the posterior hypothalamus rescues
sleepiness in narcoleptic mice. Proceedings of the
National Academy of Sciences. 2011; 108(11): 4471-6.

57. Mochizuki T, Crocker A, McCormack S,
Yanagisawa M, Sakurai T, Scammell TE. Behavioral
state  instability in orexin knock-out mice.
Journal of Neuroscience. 2004; 24(28): 6291-300.

58. Anaclet C, Parmentier R, Ouk K, Guidon G,
Buda C, Sastre J-P, et al. Orexin/hypocretin and
histamine: distinct roles in the control of wakefulness
demonstrated wusing knock-out mouse models.
Journal of Neuroscience. 2009; 29(46): 14423-38.

59. Roundtree HM, Simeone TA, Johnson C, Matthews
SA, Samson KK, Simeone KA. Orexin receptor
antagonism improves sleep and reduces seizures
in Kcnal-null mice. Sleep. 2016; 39(2): 357-68.


http://dx.doi.org/10.52547/shefa.10.3.123
https://shefayekhatam.ir/article-1-2326-fa.html
http://www.tcpdf.org

