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Inflammasomes in Pathophysiology of Acute Pancreatitis: 
“Et Facta Est Lux”
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Abstract
When Hans Chiari invented the term auto digestion little was known about pancreatic 
pathophysiology. However, that concept posed more questions than it explained up until recently. 
In 2000 a major medical breakthrough, the discovery of the inflammasome took place and in the last 
decade its role in inflammation was researched in great detail. This discovery could be the hidden 
link in the defussyfication of pancreatic pathophysiology. This paper focuses on that probability and 
in the latest advances in the field.
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Introduction 
Although pancreas has been described by ancient anatomists, up until at least the 17th century 

little was known about its physiology. Galen and the school of Alexandria seem to have been 
aware of the organ but failed to connect it with a certain illness and it was not until mid 1600 that 
anatomist Nicholaes Tulp managed to indentify pancreatic pathology during an autopsy (Pannala 
R. et. al. 2009). In the early 20th century Hans Chiari studied the organ thoroughly and purposed the 
mechanism of auto digestion in pancreatitis. Located deep in the abdomen and with no apparent 
function this mysterious organ remained an unknown land for scientists for circa two thousand 
years. This editorial discuses previous knowledge on pancreatic pathophysiology and focuses on the 
role of the inflammasome and it possible part in future discoveries on the field. 

From Chiari to the 20th century
Based on Hans Chiari’s work it seemed that the main mechanism of acute pancreatitis was auto 

digestion of the pancreas as a direct result of intracellular activation of certain enzymes –pancreatic 
zymogens. In 1946 John Howard Northrop won the Nobel Prize in Chemistry for crystalling the 
pancreatic enzymes. Up until late 1990 the role of trypsinogen activation via cathepsin B, auto 
activation and Ca concentration were meticulously studied in numerous papers as reviewed by 
FS Gorelick and T. Ortani in 1999 (1). Soon after M. Bahtia, M. Brady et. al. (2000) reviewed the 
inflammatory cascade in acute pancreatitis and confirmed the role of several mediators such as 
TNF-a, IL-1b, IL-6, IL-8, PAF, IL-10, C5a, ICAM-1, and substance P. Their paper partly focused on 
the role of leukocyte in acute pancreatitis, MODS and SIRS suggesting this cell type as a possible 
new therapeutic target. 

The 21th century
In early 2000s’ a great discovery took place by Professor Jurg Tscopp and his collegues: the 

inflammasome. The (canonical) inflammasome was identified as part of the innate immunity response 
and it is believed to be a complex of proteins that mediates the activation of caspase 1.  Caspases 
(cysteine aspartic proteases) are known to regulate pyroptosis or inflammatory programmed cell 
death. In the meantime another study (Dawra et. al. 2011) revealed that in mice, trypsin-mediated 
pancreatic injury was well compensated. Thus the inflammasome and its possible role in pancreatic 
injury is a current trend for gastrointestinal research in hopes for better understanding of tissue 
damage in pancreatitis. Recent studies (Kang R. 2014 and R. Hoque and W.Z. Mehal 2015) shed light 
to this new concept. The first one suggested certain damage associated molecular patterns (DAMPs) 
in acute pancreatitis such as high mobility group box 1 [HMGB1], DNA, histones and ATP. The 
latter, suggested that DAMPS and pathogen-associated molecular patterns (PAMPs) –such as 
ethanol or fatty acids- necrotic cells promotes NLRP3 inflammasome activation which promotes 
pyroptosis which has a pro-inflammation effect. Moreover, authors discussed the regulation of the 
inflammasome and novel models for pancreatitis pathophysiology in mice. 
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Future
Interleukins have already been targeted it treatment of auto-

inflammatory disease and cancer. Inflammasome is a more recent 
concept and thus it is not yet certain if it will bring therapeutic results. 
However, scientists are now studing its role in various diseases apart 
from acute pancreatitis such as in multiple sclerosis (Barcley et. al. 
2017), in acute glaucoma (Chi W. et. al. 2015), in atherosclerosis 
(Hoseini et. al. 2018), in COPD (Eapen M.S. et. al. 2017). Thi THT 
and Hong S. (2017) researched the possibility of inflammasome 
targeting in cancer treatment, Tsai YL et. al. in IgA nephropathy 
(2017), Felini G. et. al. in skin diseases. Ren JD et. al. published their 
research in targeting the inflammasome in acute pancreatitis in mice 
in 2014 and Wang G. et. al. (2016) showed a rather different target: the 
necrosome. The field of immunopharmacology is new and authors of 
this editorial are moderaly optimistic that it is promising, as well. 

Conclusion 
The pancreas kept its secrets for hundreds of years. Scientists 

have walked a great distance from Galen to modern understanding 
of this organ. Its complex physiology is partially revealed and today it 
is both surgically and pharmacologically treated for various diseases. 
However, acute pancreatitis remains a public health issue with 
serious complications and a high death toll. As biomedical science 
evolves novel discoveries give promising results for the future. Could 
the discovery of the inflammasome be the answer to pancreatitis 
pathophysiology? Will it lead to new therapeutic approaches? 
Authors of this paper conclude that even more research is needed; 
inflammasomes do raise some charming questions for the researchers 
of our time.

References
1. Barclay W, Shinohara ML. (2017), Inflammasome activation in multiple 

sclerosis and experimental autoimmune encephalomyelitis (EAE), Brain 
Pathol. 27(2):213-219. 

2. Bhatia M, Brady M, Shokuhi S, Christmas S, Neoptolemos JP, Slavin J. 
(2000), Inflammatory mediators in acute pancreatitis, J Pathol. 190(2):117-
25.

3. Chi W, Chen H, Li F, Zhu Y, Yin W, Zhuo Y (2015), HMGB1 promotes the 
activation of NLRP3 and caspase-8 inflammasomes via NF-κB pathway in 
acute glaucoma. J Neuroinflammation 30;12:137.

4. Dagenais M1, Skeldon A, Saleh M (2012), The inflammasome: in memory 
of Dr. Jurg Tschopp, Cell Death Differ, 19(1):5-12.

5. Doxakis Anestakis,Savvas Petanidis, Spyridon Kalyvas, Christiane M. 
Nday, Olga Tsave, Efrosini Kioseoglou, Athanasios Salifoglou (2015), 
Mechanisms and Αpplications of Ιnterleukins in Cancer Immunotherapy 
Int J Mol Sci. 16(1): 1691–1710.

6. Eapen MS, Myers S, Walters EH, Sohal SS (2017), Airway inflammation 
in chronic obstructive pulmonary disease (COPD): a true paradox. Expert 
Rev Respir Med. 11(10):827-839. 

7. Fenini G, Contassot E, French LE. (2017), Potential of IL-1, IL-18 and 
Inflammasome Inhibition for the Treatment of Inflammatory Skin 
Diseases, Front Pharmacol. 22;8:278.

8. Fred S. Gorelick, Taiichi Otani (1999),  Mechanisms of intracellular 
zymogen activation,  Best Practice & Research Clinical Gastroenterology, 
13(2): 227-240

9. George D Kalliolias, Lionel B Ivashkiv (2009), Targeting cytokines in 
inflammatory diseases: focus on interleukin-1-mediated autoinflammation, 
F1000 Biol Rep. 1: 70.

10. Hoseini Z, Sepahvand F, Rashidi B, Sahebkar A, Masoudifar A, Mirzaei 
H. (2018), NLRP3 inflammasome: Its regulation and involvement in 
atherosclerosis. J Cell Physiol. 233(3):2116-2132.

11. J. Schölmerich (1996), Interleukins in Acute Pancreatitis Vol. 31 , Iss. 
sup219, 37-42 

12. Leena Kylänpää,  Zoltán Rakonczay, Jr., Derek A. O'Reilly (2012), The 
Clinical Course of Acute Pancreatitis and the Inflammatory Mediators 
That Drive It, Int J Inflam., Volume 2012, Article ID 360685.

13. Loukas M, Noordeh N, Shoja MM, Pugh J, Oakes WJ, Tubbs RS. (2008), 
Hans Chiari (1851-1916), Childs Nerv Syst. 24(3):407-9.

14. Marja-Leena Kylänpää, Heikki Repo, Pauli Antero Puolakkainen (2010), 
Inflammation and immunosuppression in severe acute pancreatitis, 
World J Gastroenterol. 16(23): 2867–2872.

15. Osman M.O. • Jensen S.L.. (1999), Acute Pancreatitis: The 
Pathophysiological Role of Cytokines and Integrins, New Trends for 
Treatment?, Dig Surg 16:347–362

16. Pannala R1, Kidd M, Modlin IM. (2009), Acute pancreatitis: a historical 
perspective, Pancreas. 38(4):355-66.

17. Rafaz Hoque Wajahat Z. Mehal (2015), Inflammasomes in pancreatic 
physiology and disease, Am J Physiol Gastrointest Liver Physiol. 15; 
308(8): G643–G651.

18. Ren JD, Ma J, Hou J, Xiao WJ, Jin WH, Wu J, Fan KH. (2014), Hydrogen-
rich saline inhibits  NLRP3 inflammasome activation and attenuates 
experimental acute pancreatitis in mice, Mediators Inflamm.  2014:930894. 

19. Rui Kang, Michael T Lotze, Herbert J Zeh, Timothy R Billiar, Daolin Tang 
(2014), Cell Death and DAMPs in Acute Pancreatitis,Mol Med., 20(1): 
466–477.

20. Saluja AK, Steer MLP (1999), Pathophysiology of pancreatitis. Role of 
cytokines and other mediators of inflammation. Digestion. 60 Suppl 1:27-
33.

21. Thi HTH, Hong S. (2017), Inflammasome as a Therapeutic Target for 
Cancer Prevention and Treatment. J Cancer Prev. 22(2):62-73. 

22. Thomas W.FrickMD, FRCS (2012), The role of calcium in acute 
pancreatitis, 152(3), Sup, 157-163

23. Wang G, Qu FZ, Li L, Lv JC, Sun B. (2016), Necroptosis: a potential, 
promising target and switch in acute pancreatitis. Apoptosis. 21(2):121-9.

24. Yu-Ling Tsai, Kuo-Feng Hua, Ann Chen, Chyou-Wei Wei, Wen-Shiang 
Chen, Cheng-Yeu Wu, Ching-Liang Chu, Yung-Luen Yu, Chia-Wen 
Lo, Shuk-Man Ka (2017), NLRP3 inflammasome: Pathogenic role and 
potential therapeutic target for IgA nephropathy, Sci Rep. 7: 41123.


	Title
	Abstract
	Introduction
	From Chiari to the 20th century
	The 21th century
	Future

	Conclusion 
	References

