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Role of transient receptor 
potential vanilloid 1 receptors 
in adjuvant-induced chronic 
arthritis: in vivo study using 
gene-deficient mice
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YǊƛǎȊǘƛłƴ 9ƭŜƪŜǎΣ Włƴƻǎ {ȊƻƭŎǎłƴȅƛ

Pain

Investigation of the role of 
TRPV1 receptors in acute and 
chronic nociceptive processes 
using gene-deficient mice
Yŀǘŀ .ǀƭŎǎƪŜƛΣ ½ǎǳȊǎŀƴƴŀ IŜƭȅŜǎΣ #ǊǇłŘ 
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Eur J Pharmacol 

Analgesic effect of TT-232, a 
heptapeptide somatostatin 
analogue, in acute pain models of 
the rat and the mouse and in 
streptozotocin-induced diabetic 
mechanical allodynia
Włƴƻǎ {ȊƻƭŎǎłƴȅƛΣ Yŀǘŀ .ǀƭŎǎƪŜƛΣ !ǊǇłŘ 
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Endocrine
function

selective sst4 agonists: 

-TT-232 (Biostatin Ltd., Hungary)

-J-2156 (Juvantia Pharma, Turku, 
Finland)

HeptahelikalGi 
protein-

receptors

SOMATOSTATIN RECEPTORS

SRIF-1

sst2

sst3

sst5

SRIF-2

sst1

sst4

(Hoyer et al., TIPS 1995)

αSensocrineέ funkction:          

 Antiinflammatory

anti-nociceptive 

 ({ȊƻƭŎǎłƴȅƛ Neuropeptides 2004)
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SOM concentration  in  the lung  and plasma
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American Journal Of Physiology: Lung Cellular And Molecular Physiology

Role of transient receptor potential vanilloid 1 receptors in endotoxin-induced airway 
inflammation in the mouse
Helyes, Z ; Elekes, K Τ bŞƳŜǘƘΣ W Τ tƻȊǎƎŀƛΣ D Τ {łƴŘƻǊΣ Y Τ Kereskai, L ; .ǀǊȊǎŜƛΣ w Τ tƛƴǘŞǊΣ 9 Τ {ȊŀōƽΣ # Τ {ȊƻƭŎǎłƴȅƛ, J 
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EUROPEAN JOURNAL OF PHARMACOLOGY 

Inhibitory effects of synthetic somatostatin receptor subtype 4 agonists on acute and chronic airway 
inflammation and hyperreactivity in the mouse.
Elekes, K ; Helyes, Z  ; Kereskai, L ; Sandor, K ; Pinter, E ; Pozsgai, G ; Tekus, V ; Banvolgyi, A ; Nemeth, J ; Szuts, T ; Keri, Gy ; Szolcsanyi, J 
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AMERICAN JOURNAL OF PHYSIOLOGY: LUNG CELLULAR AND MOLECULAR PHYSIOLOGY 

Marijuana smoke induces severe pulmonary hyperresponsiveness, inflammation 
and emphysema in a predictive mouse model not via CB1 receptor activation

Helyes, Z ; Kemeny, A ; Cseko, K ; Szoke, E ; Elekes, K ; Mester, M ; Sandor, K ; Perkecz, A ; KereskaiΣ [ Τ aŀǊƪΣ [Τ # BonaΤ ! .ŜƴƪǃΤ 9 
tƛƴǘŞǊΤ W {ȊƻƭŎǎłƴȅƛ; C Ledent; B {ǇŜǊƭłƎƘΤ ¢ C aƻƭƴłǊ  



https://images.everydayhealth.com/images/lung-respiratory/copd/copd-and-emphysema-rm-722x406.jpg?w=1110

https://marlin-prod.literatumonline.com/cms/asset/5e69b8ef-fcae-41b5-92cd-2f73cf4502ff/gr1.jpg

- aŀǊƛƘǳłƴŀ ƭŞƎǳǘŀƪǊŀ ƎȅŀƪƻǊƻƭǘ ƘŀǘłǎŀƛΥ

Å {Ǉƻƴǘłƴ pneumothorax
Å 9ƳŦƛȊŞƳŀ
Å [ŞƎǵǘƛ ƎȅǳƭƭŀŘłǎ

- YǊƽƴƛƪǳǎ łƭƭŀǘƳƻŘŜƭƭŜƪ Ƙƛłƴȅŀ

YƻǊłōōŀƴΥ ƪŜǾŞǎ ƪƝǎŞǊƭŜǘΣ ƪŜǾŞǎ ŦŀƧƧŀƭ

- Yǳǘȅłƪōŀƴ ς alveolitis, bronchiolitis, pneumonitis

- tŀǘƪłƴȅƻƪōŀƴ ς ǎǵƭȅƻǎΣ ƎȅǳƭƭŀŘłǎƻǎ ǎȊǀǾŜǘǘŀƴƛ ŜƭǾłƭǘƻȊłǎƻƪΤ ƛƭƭŜǘǾŜ ƳŀƪǊƻŦłƎƻƪ Ǝłǘƭłǎŀ 

- Rhesus ƳŀƧƳƻƪƴłƭ ς alveolitis, granulomatosus ƎȅǳƭƭŀŘłǎ

https://i.ytimg.com/vi/OPfh5vbWULo/hqdefault.jpg

https://vasarnap.hu/wp-content/uploads/2019/04/nygy0.jpg

https://kep.cdn.index.hu/1/0/1806/18060/180608/18060871_b8e6e41653f86516f8
be1824dd1e9be8_wm.jpg

https://pbs.twimg.com/media/Dy2Abn0U8AA3-9-.jpg
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Neuropharmacology

Small molecule somatostatin receptor subtype 4 (sst4) agonists are novel anti-
inflammatory and analgesic drug candidates
;Φ{ȊǃƪŜΣ aΦ.łƭƛƴǘΣ /ǎΦIŜǘŞƴȅƛ, A.Markovics, K.Elekes, G.PozsgaiΣ ¢Φ{ȊǼǘǎΣ DȅΦYŞǊƛΣ [ΦpǊŦƛΣ ½Φ{łƴŘƻǊ, WΦ{ȊƻƭŎǎłƴȅƛ, 9ΦtƛƴǘŞǊ, 
Zs.Helyes

- sst4 receptor ς fontos target Ą  ƴŜƳ ǾŜǎȊ ǊŞǎȊǘ ŀ szomatosztatin ŜƴŘƻƪǊƛƴ Ƙŀǘłǎŀƛōŀƴ

- ŀƪǘƛǾłŎƛƽƧŀ ǎȊłƳƻǎ ƳƻŘŜƭƭōŜƴ ŜǊǃǎ ƎȅǳƭƭŀŘłǎŎǎǀƪƪŜƴǘǃ Şǎ ŦłƧŘŀƭƻƳŎǎƛƭƭŀǇƝǘƽ Ƙŀǘłǎǘ ŦŜƧǘŜǘǘ ƪƛ

- ǎǎǘп ǊŜŎŜǇǘƻǊƻƪ ŀ ŦłƧŘŀƭƻƳ Şǎ ŀ ƘŀƴƎǳƭŀǘ ǎȊŀōłƭȅƻȊłǎłōŀƴ ǎȊŜǊŜǇŜǘ ƧłǘǎȊƽ ŀƎȅƛ ǘŜǊǸƭŜǘŜƴ ƛǎ ƧŜƭŜƴ Ǿŀƴƴŀƪ

- ǎȊŜƭŜƪǘƝǾ ƴŜƳ-peptid sst4 agonista J-нмрс ǎȊƛƴǘŞƴ Ǝłǘƻƭǘŀ ŀ ƴŜǳǊƻƎŞƴ Şǎ ƴŜƳ-ƴŜǳǊƻƎŞƴ ŀƪǳǘ ƎȅǳƭƭŀŘłǎƻǎ ŦƻƭȅŀƳŀǘƻƪŀǘΣ ŀȊ 
ŀŘƧǳǾłƴǎ łƭǘŀƭ ƪƛǾłƭǘƻǘǘ ƪǊƽƴƛƪǳǎ ƝȊǸƭŜǘƛ ŜƭǾłƭǘƻȊłǎƻƪŀǘΣ ǾŀƭŀƳƛƴǘ ŀ ǇǊƻ-inflammatorikus szenzoros neuropeptid 
ŦŜƭǎȊŀōŀŘǳƭłǎǘ

- sst4 receptor 3D szerkezete
- szintetikus agonista ƳƻƭŜƪǳƭŀ ƪǀǘǃŘŞǎƛ ǘǳƭŀƧŘƻƴǎłƎŀƛ
- ǊŜŎŜǇǘƻǊŀƪǘƛǾłŎƛƽǎ ǇƻǘŜƴŎƛłƭƧǳƪ ǎǎǘп ǊŜŎŜǇǘƻǊǘ ŜȄǇǊŜǎǎȊłƭƽ ƳŜƳōǊłƴǇǊŜǇŀǊłǘǳƳƻƪƻƴ
- akut ƴŜǳǊƻƎŞƴ ƎȅǳƭƭŀŘłǎ Şǎ ŀ ƪǊƽƴƛƪǳǎ ƴŜǳǊƻǇłǘƛłǎ ŦłƧŘŀƭƻƳ ƛƴ ǾƛǾƻ ƳƻŘŜƭƭƧŜƛōŜƴ ƪƛŦŜƧǘŜǘǘ Ƙŀǘłǎŀƛƴŀƪ ǾƛȊǎƎłƭŀǘŀ 
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PACAP

https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=2257 https://www.pnas.org/content/104/19/7875/tab-figures-data



https://www.semanticscholar.org/paper/Multifaces-of-Pituitary-Adenylate-Polypeptide-and-Dian%C3%A9-
Payne/ae192d7d299f5e83e40fc71a3b7729910e3643b3



ŦłƧŘŀƭƻƳŞǊȊŜǘ ƪǀȊǇƻƴǘƛ Şǎ ǇŜǊƛŦŞǊƛłǎ 
ǎȊŀōłƭȅƻȊłǎŀ

ōŜŦƻƭȅłǎƻƭƧŀ ŀ ǇŀƧȊǎƳƛǊƛƎȅƳǼƪǀŘŞǎǘ 

PACAP

ƎƻƴłŘƻƪ ǎȊǘŜǊƻƛŘ ǘŜǊƳŜƭŞǎŜ 

spermiogenezis Şǎ ŀȊ ƻǾŀǊƛłƭƛǎ ŦƻƭƭƛŎǳƭłǊƛǎ 
ŦŜƧƭǃŘŞǎŜ

fokozza a csont- Şǎ 
ǇƻǊŎŦŜƧƭǃŘŞǎǘ, 

{ǘƛƳǳƭłƭƧŀ ŀ pancreas 
ƛƴȊǳƭƛƴǘŜǊƳŜƭŞǎŞǘ 

ŀ ƴŀǇƛ ǊƛǘƳǳǎ ǎȊŀōłƭȅƻȊłǎŀ 

fokozza a melatonin ǘŜǊƳŜƭŞǎǘ ŀ ǘƻōƻȊƳƛǊƛƎȅōŜƴ

ŀƭǾłǎǎȊŀōłƭȅƻȊłǎ 

ŎŜƴǘǊłƭƛǎ ǎȊƛƳǇŀǘƛƪǳǎ ƴŜǳǊƻƴłƭƛǎ ŀƪǘƛǾƛǘłǎ ǎȊŀōłƭȅƻȊłǎŀ 

ƘǃǎȊŀōłƭȅƻȊłǎ 

ǎŜǊƪŜƴǘƛ ŀ ƳŜƳƽǊƛŀŦƻƭȅŀƳŀǘƻƪŀǘ

ōŜŦƻƭȅłǎƻƭƧŀ ŀ ǎȊǘŜǊƻƛŘƛƴŘǳƪłƭǘŀ 
ǊŜǇǊƻŘǳƪŎƛƽǎ ǾƛǎŜƭƪŜŘŞǎǘ 
Ǉŀǘƪłƴȅōŀƴ Şǎ ŜƎŞǊōŜƴ 

ƴǀǾŜƭƛ ŀ lokomotoros ŀƪǘƛǾƛǘłǎǘ 

ǎǘǊŜǎǎȊ ŀŘŀǇǘłŎƛƽǎ ƳŀƎŀǘŀǊǘłǎ 

ōŜŦƻƭȅłǎƻƭƧŀ ŀ gastrointestinalis 
Ƴƻǘƛƭƛǘłǎǘ Şǎ ǎȊŜƪǊŞŎƛƽǘ ŀƴǘƛŘŜǇǊŜǎǎȊłƴǎ Ƙŀǘłǎŀƛ ƛǎ Ǿŀƴƴŀƪ

simaizom ǊŜƭŀȄłƴǎ Ƙŀǘłǎŀ Ǿŀƴ ŀȊ erekben  

ƘǵƎȅǵǘƛ ǎȊŜǊǾŜƪōŜƴ Ƙŀǘ ŀ 
ǾƛȊŜƭŜǘǸǊƝǘŞǎƛ ǊŜŦƭŜȄǊŜ Şǎ ŀȊ 

ŞǊȊǃōŜƛŘŜƎȊŞǎǊŜ 
ǎǘƛƳǳƭłƭƧŀ ŀ ƳŜƭƭŞƪǾŜǎŜ 
katekolamin ǎȊƛƴǘŞȊƛǎŞǘ 



Neuroscience

Effect of pituitary adenylate cyclase activating polypeptide-38 on sensory neuropeptide 
release and neurogenic inflammation in rats and mice
WΦbŞƳŜǘƘ, 5ΦwŜƎƭǃŘƛ, G.Pozsgaia, #Φ{Ȋŀōƽ, K.Elekes, 9ΦtƛƴǘŞǊ, WΦ{ȊƻƭŎǎłƴȅƛ, Z.Helyes

A PACAP-38 ŦŜƭǎȊŀōŀŘǳƭłǎŀƛȊƻƭłƭǘ
ǇŀǘƪłƴȅǘǊŀŎƘŜłōƽƭkapszaicin
ǎǘƛƳǳƭłŎƛƽŞǎEFS ƘŀǘłǎłǊŀ. 

A PACAP-38 Ƙŀǘłǎŀa kapszaicin
łƭǘŀƭƪƛǾłƭǘƻǘǘSP, CGRP Şǎ
szomatosztatinŦŜƭǎȊŀōŀŘǳƭłǎłǊŀ
ƛȊƻƭłƭǘǇŀǘƪłƴȅǘǊŀŎƘŜłōƽƭ. 

5ƽȊƛǎ-ƘŀǘłǎƎǀǊōŞƪ, amelyeka 
PACAP-38 ƎłǘƭƽƘŀǘłǎłǘƳǳǘŀǘƧłƪ
(a) a kapszaicinŞǎ(b) azEFS łƭǘŀƭ
ƪƛǾłƭǘƻǘǘSP, CGRP Şǎ
szomatosztatinŦŜƭǎȊŀōŀŘǳƭłǎǊŀ
ƛȊƻƭłƭǘǇŀǘƪłƴȅǘǊŀŎƘŜłōƽƭ

A PACAP-38 ƘŀǘłǎŀŜƎŞǊŦǸƭǀƴ
ƳǳǎǘłǊƻƭŀƧjalƪƛǾłƭǘƻǘǘ
ŘǳȊȊŀŘłǎǊŀ


