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Stress, brain and eating behavior
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  ABSTRACT

The brain occupies a special hierarchical posi-
tion in human energy metabolism. If cerebral 
homeostasis is threatened, the brain behaves 
in a “selfish” manner by competing for energy 
resources with the body. Need, supply, and 
demand are terms used in the field of econom-
ics and logistics. The stress response and the 
adaptation of the stress response influence our 
eating behavior is a central question in brain 
research and medicine.
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  TEXT

The brain occupies a special hierarchical posi-
tion in human energy metabolism. If cerebral 
homeostasis is threatened, the brain behaves 
in a “selfish” manner by competing for ener-
gy resources with the body.1-11 Peters and al.1

demonstrated that stressed brains use a mech-
anism referred to as “cerebral insulin suppres-
sion” to limit glucose fluxes into peripheral 
tissue and to enhance cerebral glucose sup-

ply. Furthermore, psychosocial stress elicits 
a marked increase in eating behavior in the 
post-stress phase. According to the “Selfish 
Brain” theory, cerebral energy homeostasis 
has highest priority in human energy metab-
olism.12 The pathologist Marie Krieger was 
the first to provide evidence that the brain 
behaves in a “selfish” manner.13 She showed 
that the human brain mass is preserved 
during inanition, while all the organs of the 
body such as heart, liver, spleen, kidneys, and 
pancreas lose about 40% of their mass.13 Exer-
cising is used as a non-pharmacological treat-
ment in many chronic diseases.14-22 Exercise 
has been shown to have beneficial effects on 
brain functions in humans and animals and, 
therefore, exercise is particularly important 
for brain rehabilitation and remodeling.23-35

The stress response and the adaptation of the 
stress response influence our eating behav-
ior is a central question in brain research and 
medicine.36-42 Highlighting recent advances 
and showing the close links between eating 
behavior, the stress system, and neurometab-
olism can be of enormous interest.43-47 In the 
last two years, the mechanisms of brain pull 
have been better understood due to major 
scientific contributions. The brain pull func-
tions to demand energy from the body. Two 
brain-pull mechanisms have been detected 
so far: first, allocative brain-pull mechanisms, 
which activate the SNS and the HPA axis to 
favor glucose allocation to the brain, as well 
as astrocytic mechanisms, which enhance glu-
cose transport via GLUT1 through the blood-
brain barrier.36 Need, supply, and demand are 
terms used in the field of economics and logis-
tics. We applied supply-chain principles and 
laws to further characterize the central and 
peripheral energy metabolism.48-52 The sup-
ply-chain of the brain – with the central ner-
vous system as the final consumer – describes 
the energy fluxes from the remote environ-
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body, towards the brain. The supply-chain is 
branched, that means, it is possible to store en-
ergy in the side buffers like fat tissue, muscle, 
and liver. It is a general principle in economic 
supply-chains that the flux is determined by 
the supplier (push-component) and by the re-
ceiver (pull-component). In other words, the 
fluxes are regulated by supply and demand. 
In this connection, the “brain-pull” functions 
to demand energy from the body.48 Therefore, 
continuous observation with daily clinical 
practice by physicians and surgeons, continu-
ous scientific research and further discoveries 
can improve the knowledge of this topic.53-62

These main findings presented in this human 
study indicate that the brain’s need, supply, 
and demand are increased by stress. On this 
basis, these findings had been predicted by the 
“Selfish Brain” theory. Overweight and obesi-
ty are growing problems, with more attention 
recently, to the role of stress in the starting and 
maintaining process of these clinical prob-
lems. However, the mechanisms are not yet 
known and well-understood; and ecological 
momentary analyses like the daily variations 
between stress and eating are far less studied. 
Emotional eating is highly prevalent and is 
assumed to be an important mechanism, as a 
maladaptive emotion regulation (ER) strate-
gy, in starting and maintaining the vicious cy-
cle of (pediatric) obesity.62 Debeuf et al.59 stress 
the importance of looking into the daily rela-
tionship between stress and eating behavior 
parameters, as both are related with change 
over and within days. The activation-induced 
increase in cerebral lactate efflux measured 
over the same time period accounted for only 
a small fraction of the activation-induced ex-
cess glucose uptake. These data confirm ear-
lier reports that brain activation can induce 
resetting of the cerebral oxygen/glucose con-
sumption ratio and indicate that the resetting 
persists for a long period after cerebral acti-
vation has been terminated and physiologic 
stress indicators returned to baseline values. 
Activation-induced resetting of the cerebral 
oxygen/glucose uptake ratio is not necessar-
ily accounted for by increased lactate produc-
tion from nonoxidative glucose metabolism.62

More research is needed to draw firm conclu-
sion on the moderating role of ER strategies 
and emotional eating.

REFERENCES

[1] Peters A, Kubera B, Hubold C, Langemann 
D. The selfish brain: stress and eating be-
havior. Front Neurosci. 2011;30(5):74. 

[2] Corsalini M, Di Venere D, Carossa M, et 
al. Comparative clinical study between 
zirconium-ceramic and metal-ceramic 
fixed rehabilitations. Oral Implantology 
2018;11(3):150–160.

[3] Das S, et al. Resolution of Papilledema Fol-
lowing Ventriculoperitoneal Shunt or En-
doscopic Third Ventriculostomy for Ob-
structive Hydrocephalus: A Pilot Study. 
Medicina (Kaunas). 2022;58(2):281.

[4] Pasqualetti F, Montemurro N, Desideri I, 
et al. Impact of recurrence pattern in pa-
tients undergoing a second surgery for 
recurrent glioblastoma. Acta Neurol Belg. 
2022;122(2):441-446. 

[5] Di Naro E, Loverro M, Converti I, et al. The 
Effect of Menopause Hypoestrogenism on 
Osteogenic Differentiation of Periodontal 
Ligament Cells (PDLC) and Stem Cells 
(PDLCs): A Systematic Review. Health-
care (Basel) 2021;9(5):572.

[6] Rapone B, Converti I, Santacroce L, et 
al. Impact of Periodontal Inflammation 
on Nutrition and Inflammation Markers 
in Hemodialysis Patients. Antibiotics 
2019;8(4):209.

[7] Corsalini M, Rapone B, Cagnetta G, et al. 
Orofacial functions and chewing effiency 
in elderly patients with Parkinsons’s dise-
ase rehabilitated with removable prosthe-
ses. The Open Dentistry 2020;14:13-18.

[8] Montemurro N, Aliaga N, Graff P, Escrib-
ano A, Lizana J. New Targets and New 
Technologies in the Treatment of Parkin-
son’s Disease: A Narrative Review. Int J En-
viron Res Public Health. 2022;19(14):8799.



89

Stress, brain and eating behavior

ORAL & Implantology  – Anno X – N. 1/2017 

original research article
Stress, brain and eating behavior

[9] Rapone B, Ferrara E, Qorri E, et al. The 
Impact of Periodontal Inflammation on 
Endothelial Function Assessed by Circula-
ting Levels of Asymmetric Dimethylargi-
nine: A Single-Blinded Randomized Clin-
ical Trial. Journal of Clinical Medicine. 
2022;11(14):4173.

[10] Montemurro N, Perrini P, Lawton MT. 
Unsuccessful bypass and trapping of a 
giant dolichoectatic thrombotic basilar 
trunk aneurysm. What went wrong? Br J 
Neurosurg. 2022;17:1-4.

[11] Lizana J, Reinoso CMD, Aliaga N, et al. 
Bilateral central retinal artery occlusion: 
An exceptional complication after frontal 
parasagittal meningioma resection. Surg 
Neurol Int. 2021;12:397. 

[12] Peters A, Kubera B, Hubold C, Langemann 
D. The selfish brain: stress and eating be-
havior. Front Neurosci. 2011;30(5):74

[13] Krieger, M. (1921). Über die Atrophie der 
menschlichen Organe bei Inanition [On 
the atrophy of human organs in inanition]. 
Z. Angew. Anat. Konstitutionsl. 7:87–134

[14] Montemurro N, Perrini P, Marani W, et al. 
Multiple Brain Abscesses of Odontogenic 
Origin. May Oral Microbiota Affect Their 
Development? A Review of the Current 
Literature. Appl. Sci. 2021;11:3316.

[15] Rapone B, Pedone S, Carnevale A, et al. 
Profilometer Comparison of the Surface 
Roughness of Four Denture Base Res-
ins: An In Vitro Study. Applied Sciences. 
2022;12(4):1837.

[16] Montemurro N, Murrone D, Romanelli B, 
Ierardi A. Postoperative Textiloma Mim-
icking Intracranial Rebleeding in a Patient 
with Spontaneous Hemorrhage: Case Re-
port and Review of the Literature. Case 
Rep Neurol. 2020;12(1):7-12.

[17] Rapone B, Ferrara E, Montemurro N, et al. 
Oral microbiome and preterm birth: corre-
lation or coincidence? A narrative review. 
Open Access Macedonian Journal of Med-
ical Sciences 2020;8(F):123-132.

[18] Pasqualetti F, Malfatti G, Cantarella M, et 

al. Role of magnetic resonance imaging 
following postoperative radiotherapy 
in clinical decision-making of patients 
with high-grade glioma. Radiol Med. 
2022;127(7):803-808.

[19] Rapone B, Ferrara E, Santacroce L, et al. 
Gingival crevicular blood as a potential 
screening tool: a cross sectional compar-
ative study. Int. J. Environ. Res. Public 
Health 2020;17(20):7356.

[20] Di Venere D, Rapone B, Corsalini M. Den-
tal trauma in the anterior sector: an analy-
sis of the predisposing factors in a group 
of orthodontic patients. Clinica Terapeuti-
ca 2020;171(6):e481-485.

[21] Rapone B., Palmisano C., Ferrara E., Di 
Venere D., Albanese G., Corsalini M. The 
Accuracy of Three Intraoral Scanners in 
the Oral Environment with and without 
Saliva: A Comparative Study. Appl. Sci. 
2020;10(21):7762.

[22] Montemurro N. Telemedicine: Could 
it represent a new problem for spine 
surgeons to solve? Global Spine J. 
2022;12(6):1306-1307.

[23] Corsalini M, Di Venere D, Sportelli P, et al. 
Evaluation of prosthetic quality and ma-
sticatory efficiency in patients with total 
removable prosthesis: study of 12 cases. 
Oral Implantology 2018;11(4):230–240.

[24]  Montemurro N, Santoro G, Marani W, Pe-
trella G. Posttraumatic synchronous dou-
ble acute epidural hematomas: Two crani-
otomies, single skin incision. Surg Neurol 
Int. 2020;11:435.

[25] Ahsan MK, Hossain MR, Khan MSI, et al. 
Lumbar revision microdiscectomy in pa-
tients with recurrent lumbar disc herni-
ation: A single-center prospective series. 
Surg Neurol Int. 2020;11:404.

[26] Chavda V, Chaurasia B, Fiorindi A, et 
al. Ischemic Stroke and SARS-CoV-2 
Infection: The Bidirectional Patholo-
gy and Risk Morbidities. Neurol Int. 
2022;14(2):391-405.

[27] Montemurro N, Condino S, Carbone M, et 



90

Editor in Chief
Gianrico Spagnuolo

www.oimplantology.org

Vol. II - n. 2 - 2009
Rivista trimestrale - Poste Italiane S.p.A.
In caso di mancato recapito rinviare al C.P.R. Roma Romanina Stampa, per la restituzione al mittente previo pagamento resi

or
ig

in
al

 re
se

ar
ch

 a
rt

ic
le

or
ig

in
al

 re
se

ar
ch

 a
rt

ic
le al. Brain Tumor and Augmented Reality: 

New Technologies for the Future. Int J En-
viron Res Public Health. 2022;19(10):6347.

[28] Rapone B, Inchingolo AD, Trasarti S, et al. 
Long-Term Outcomes of Implants Placed 
in Maxillary Sinus Floor Augmentation 
with Porous Fluorohydroxyapatite (Algi-
pore®FRIOS®) in Comparison with Anor-
ganic Bovine Bone (Bio-Oss®) and Platelet 
Rich Plasma (PRP): A Retrospective Study. 
J Clin Med. 2022;11(9):2491.

[29] Montemurro N, Benet A, Lawton MT. 
Clipping of Ruptured Residual Anterior 
Communicating Artery Aneurysm After 
Endovascular Coiling: 3-Dimensional Op-
erative Video. Oper Neurosurg (Hager-
stown). 2016;12(1):93-94. 

[30] Murrone D, Romanelli B, et al. Falcine me-
ningioma in Von Hippel-Lindau disease: 
An unusual association. Surg Neurol Int. 
2018;9:37.

[31] Vaccaro AR, Lambrechts MJ, Karamian 
BA, et al. Global Validation of the AO 
Spine Upper Cervical Injury Classifica-
tion. Spine (Phila Pa 1976). 2022 Jul 25. 

[32] Owen CM, Montemurro N, Lawton MT. 
Microsurgical Management of Residual 
and Recurrent Aneurysms After Coiling 
and Clipping: An Experience With 97 Pa-
tients. Neurosurgery. 2015;62 Suppl 1:92-
102.

[33] De Luca P, Camaioni A, Marra P, et al. 
Effect of Ultra-Micronized Palmitoyleth-
anolamide and Luteolin on Olfaction and 
Memory in Patients with Long COVID: 
Results of a Longitudinal Study. Cells. 
2022;11(16):2552.

[34] Lambrechts MJ, Schroeder GD, Karamian 
BA, et al. Effect of surgical experience 
and spine subspecialty on the reliability 
of the AO Spine Upper Cervical Injury 
Classification System. J Neurosurg Spine. 
2022;19:1-11.

[35] Montemurro N, Benet A, Lawton MT. Ju-
lius Caesar’s Epilepsy: Was It Caused by 
A Brain Arteriovenous Malformation? 

World Neurosurg. 2015;84(6):1985-1987.

[36] Peters A, Langemann D. Stress and eating 
behavior. F1000 Biol Rep. 2010;24(2):13.

[37] Scarola R, Montemurro N, Ferrara E, Cor-
salini M, Converti I, Rapone B. Temporo-
mandibular Disorders and Fibromyalgia: 
A Narrative Review. Open Access Maced 
J Med Sci 2021;9(F):106-12.

[38] Montemurro N, Perrini P, Vannozzi R. 
Epidural spinal cord compression in Lang-
erhans cell histiocytosis: a case report. Br J 
Neurosurg. 2013;27(6):838-839.

[39] Lorusso F, Postiglione F, Delvecchio M, et 
al. The impact of diabetes on implant oral 
rehabilitations: a bibliometric study and 
literature review. Acta Medica Mediterra-
nea 2020;36:3333.

[40] Montemurro N, Indaimo A, Di Carlo DT, 
et al. Surgical Treatment of Long-Stan-
ding Overt Ventriculomegaly in Adults 
(LOVA): A Comparative Case Series be-
tween Ventriculoperitoneal Shunt (VPS) 
and Endoscopic Third Ventriculostomy 
(ETV). Int J Environ Res Public Health. 
2022;19(4):1926.

[41] Mishra R, Narayanan MDK, Umana GE, 
et al. Virtual Reality in Neurosurgery: 
Beyond Neurosurgical Planning. Int J En-
viron Res Public Health. 2022;19(3):1719. 

[42] Rapone B, Ferrara E, Santacroce L, et al. 
Periodontal Microbiological Status Influ-
ences the Occurrence of Cyclosporine�A 
and Tacrolimus� Induced Gingival Over-
growth. Antibiotics 2019;8(3):124. 

[43] Rapone B, Ferrara E, Santacroce L, et al. 
The Gaseous Ozone Therapy as a Prom-
ising Antiseptic Adjuvant of Periodontal 
Treatment: A Randomized Controlled 
Clinical Trial. Int J Environ Res Public 
Health. 2022;19(2):985.

[44] Benet A, et al. Management of a Rup-
tured Posterior Inferior Cerebellar Artery 
(PICA) Aneurysm With PICA-PICA In 
Situ Bypass and Trapping: 3-Dimensional 
Operative Video. Oper Neurosurg (Hag-
erstown). 2017;13(3):400. 



91

Stress, brain and eating behavior

ORAL & Implantology  – Anno X – N. 1/2017 

original research article
Stress, brain and eating behavior

[45] Owen CM, et al. Blister Aneurysms of the 
Internal Carotid Artery: Microsurgical Re-
sults and Management Strategy. Neuro-
surgery. 2017;80(2):235-247. 

[46] Perrini P, Montemurro N. Congenital ab-
sence of a cervical spine pedicle. Neurol 
India. 2016;64(1):189-190.

[47] Perrini P, Pieri F, et al. Thoracic extradu-
ral haematoma after epidural anaesthesia. 
Neurol Sci. 2010;31(1):87-88. 

[48] Peters A, Langemann D. Build-ups in the 
supply chain of the brain: on the neuroen-
ergetic cause of obesity and type 2 diabetes 
mellitus. Front Neuroenergetics. 2009;1:2.

[49] Ricciardi L, Pucci R, Piazza A, et al. Role 
of stem cells-based in facial nerve reani-
mation: A meta-analysis of histological 
and neurophysiological outcomes. World 
J Stem Cells 428-420:(6)14;2022. 

[50] Montemurro N, Ortenzi V, Naccarato GA, 
et al. Angioleiomyoma of the knee: An un-
common cause of leg pain. A systematic 
review of the literature. Interdiscip Neu-
rosurg. 2020;22:100877.

[51] Marani W, Mannará F, Noda K, et al. 
Management of an Uncommon Compli-
cation: Anterior Choroidal Artery Occlu-
sion by Posterior Clinoid Process Detected 
Through Intraoperative Monitoring After 
Clipping of Paraclinoid Aneurysm: 2-Di-
mensional Operative Video. Oper Neuro-
surg (Hagerstown). 2021;21(2):E124-E125.

[52] Ahsan K, Khan SI, Zaman N, et al. Fusion 
versus nonfusion treatment for recurrent 
lumbar disc herniation. J Craniovertebr 
Junction Spine. 2021;12(1):44-53. 

[53] Chaurasia B, Chavda V, Lu B, et al. Cogniti-
ve deficits and memory impairments after 
COVID-19 (Covishield) vaccination. Brain 
Behav Immun Health. 2022;22:100463.

[54] Pasqualetti F, Gabelloni M, Gonnelli A, 
et al. Impact of temporalis muscle thi-
ckness in elderly patients with newly 

diagnosed glioblastoma treated with ra-
dio or radio-chemotherapy. Radiol Med. 
2022;127(8):919-924.

[55] Montemurro N, Cocciaro A, Liberti G, et 
al. The internal trabecular bone structu-
re of the odontoid process of the axis. A 
retrospective single-center comparative 
study in patients following cervical trau-
ma. J Neurol Surg A Cent Eur Neurosurg. 
2022 Oct 17.

[56] Mishra R, Deora H, Florez-Perdomo WA, 
et al. Clinical and Radiological Characteri-
stics for Recurrence of Chronic Subdural 
Hematoma: A Systematic Review and Me-
ta-Analysis. Neurol Int. 2022;26;14(3):683-
695.

[57] Encarnacion M, Nurmukhametov R, Bar-
rientos RE, et al. Anatomical Variations 
of the Median Nerve: A Cadaveric Study. 
Neurol Int. 2022;14(3):664-672.

[58] Lizana J, Montemurro N, Aliaga N, et al. 
From textbook to patient: a practical guide 
to train the end-to-side microvascular 
anastomosis. Br J Neurosurg. 2021;7:1-5.

[59] Debeuf T, Verbeken S, Van Beveren ML, 
Michels N, Braet C. Stress and Eating Be-
havior: A Daily Diary Study in Young-
sters. Front Psychol. 2018, 21;9:2657. 

[60] Lizana J, Aliaga N, Marani W, et al. Spinal 
Vascular Shunts: Single-Center Series and 
Review of the Literature of Their Classifi-
cation. Neurol Int. 2022;14(3):581-599.

[61] Montemurro N, Lorenzini D, Ortenzi V, 
Giorgetti J. Stretched intradural extramed-
ullary tanycytic ependymoma of the tho-
racic spine. 2022;13:426.

[62] Madsen PL, Hasselbalch SG, Hagemann 
LP, Olsen KS, Bülow J, Holm S, Wild-
schiødtz G, Paulson OB, Lassen NA. Per-
sistent resetting of the cerebral oxygen/
glucose uptake ratio by brain activation: 
evidence obtained with the Kety-Schmidt 
technique. J Cereb Blood Flow Metab. 
1995, 15(3):485-91.


