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Immunoception: 
A dialog between the 
brain and immunity
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Inflammation Inflammation

Koren et al; Cell 2021 
(Collaboration: Koby Rosenblum) 
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The reward system
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VTA- Ventral tegmental area
Dopaminergic neurons
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Anti bacterial:
Ben Shannan; 2016
Nature Medicine

Anti Tumor:
Ben Shannan; 2018; 
Nature Comm.           
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Control

Recovery from AMI :
Haykin; 2024
Nature Cardi. Res.
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Haykin et al, Nature Cardiovascular Research 2024
(Collaboration: Gepshtien )
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Anti bacterial:
Ben Shannan; 2016
Nature Medicine

Anti Tumor:
Ben Shannan; 2018; 
Nature Comm.           

Recovery from AMI :
Haykin; 2024
Nature Cardi. Res.
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Experimental Protocol

N=85 

Reward mesolimbic NF
(n=34)

Random NF
(n=34)

No treatment
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NF training (~50 trials)
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Within-subject 
comparison
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Neurofeedback 
is rewarding



Brain-Immune correlations: 
Reward ML activation and Ab titer

Antibody titer
(Mean log 

postvac HBVab 
change)

VTA activity

N = 60

r = 0.31
p = 0.018

r = 0.02; p = 0.887
NAc activity

Lubianiker, Koren et al; Nature Medicine (AIP)



Vagal stimulation 
Kevin Tracey

Intracranial 
electrodes

Dr. Ben Shofty
Utah U.



Dr. Hilla Azulay-Debbi     

Alumni:
Tamar Ben-
Shannan
Ben Korin
Maya Schiller
Tzufit Bergman
Mariam Amer
Tamar Koren
Maria krot
Haytham Hajjo
Eden Avishai
Nadia Bushnak
Hedva Haykin
Dorit Frafara

Ree’e Yife
Itay Zlayat
Megan Sammons
Tom Haran
Rita Sirotkin
Gilad Goldhirsh
Rotem Yam Shahor
Tehila marom
Roy Matz
Rani Assa Polansky
Shir Barak
Shir Weiss

ERC STG NEIMO
ERC CON NEUROFASCIA
ERC POC 

Funding:

Technion, our home 
2012-2025

Collaborators on presented 
work:
Shai Shen orr      Eli Pikarsky
Fahed Hakim       Lior Gepshtien
Kobi Rosenblum  Talma Hendler


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21

