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Incidence Rates: Pancreatitis and Pancreatic Cancer
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Chronic Pancreatitis

Etiologies

Idiopathic

Cystic fibrosis
Hereditary pancreatitis
Hypertriglyceridemia
Autoimmune

Tropical (fibrocalcific)
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Chronic Pancreatitis (CP)

e Risk factor for developing pancreas cancer

e Smoking an independent risk factor for developing CP

e How does smoking increase or promote CP progression?

e Are there immune mediated mechanisms?



CHEMICAL COMPOUNDS IN CIGARETTE SMOKE

THIS GRAPHIC OFFERS A SUMMARY OF A SELECTION OF HAZARDOUS COMPOUNDS IN CIGARETTE SMOKE & THEIR EFFECTS

The compounds shown below are all found in cigarette smoke, The mass figures, given in pg, take
inte account boeth mainstream (inhaled) and sidestream smoke. 1 pg is equal to 1 millionth of a gram
Amounts of these compaunds vary in different brands of cigarettes - these figures are approximate

ESTIMATED NUMBER OF CHEMICAL
COMPOUNDS IN CIGARETTE SMOKE

«“ ®

NUMBER OF THESE COMPOUNDS WITH
CONFIRMED CARCINOGENIC ACTIVITY
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- Approx. S19)g per cgarelle
- Addictive
+Increases heart rate

Increases blood pressure

«Increases blood glucose
- Lethal dose: around S00-1000mg

- Ma

- NNK: approx. 0.3pg per cigarette
«NNN: approx. 2-50)g per cigarette
-May cause reproductive damage

. Approx. 46-272yg per cigarette

Known human carcinogen

- Damages bone marrow
-Lowers red blond cell count
- May harm reproductive organs

Large class of compounds

-Includes 2-aminonaphthalene:

Known human carcinogen
Linked with bladder cancer
- Apprax. 0.0dyg per cigarette

Apprax. 680-1571g per cigarette

- Known animal carcinogen

Probable human carcinegen
irritant to skin & eyes
rritant to respiratory tract

Irritant to eyes & skin

- Irritant 1o upper respiratory tract

- Approx. 63-306yg per cigarette

Possible human carcinogen
Known DNA mutagen
Irritant 1o skin & nasal passases

Large dlass of compounds
Includes benzofajpyrene:

- Known human carcinogen
- Known DNA mutagen

- Affects reproductive capacity

Up to 0.14yg per cigarette

@ © COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchern | Facebook: www.facebofii.com/compoundchem eoee

This graphic is shared under a Creative Commaons Attribution-NonCommercial-NoDerivatives licence. i
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AhR ligands in cigarette smoke promote fibrosis in CP

Pancreatic
stellate cells

‘ Aryl hydrocarbon
receptor (AhR)

@ AhR nuclear
translocator

<4 ABR ligands

Xue*, Zhao* et al Gastroenterology 2016
Editorial: Kumar & Batra, Gastroenterology 2016



IL-22(pg/ml)

AhR ligands in cigarette smoke promote fibrosis in CP
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Macrophage and PSCs interaction in CP
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Macrophage and PSCs interaction in CP
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Acinar-Immune Cell Interaction
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STING signaling in CP




ing in CP

STING signal

Zhao*, Manohar* et al Gut 2019
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STING signaling in CP

A radiat B w——wr KO ——> WT 601
rraaiation TIWTR " . caad LY y > =
Y Al g P=.0429
E - vVeeks'Cerulein induced CP E;. i
‘®
o
WT/KO WT E 204
0-

c 2.5

P=.0383 4 P=0298
—_
[
- >
g 2.0 K 3
33 £37
S £ 1.5 z e
g E2 24
E o c O
T 1.0- £
S8 8s
D = g g
3 0.5 =
[’
0.0- 0-

A
& &

Gated on CD45+CD4+CD44+CD45RB- cells
ns

Isotype WT-WT KO-WT — 67 P=.0302 Hqr——
T |—m =
o
0.34% e o
6 5 31
8 M =
= &
> 3 B0
S 8
W8 21 &
¢ 3 -0< ’l— 14
~ =
Z L 360% 9.04% < =
r = -
- 04 0-
IL-17A 4“ 4&‘ & &
I R
&€ R\

Zhao*, Manohar* et al Gut 2019



Ing in CP

STING signal

Zhao*, Manohar* et al Gut 2019
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STING signaling in CP
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STING signaling in CP
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Immune Cell Interactions in Pancreatitis

. PSCs

Acinar Cells
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Nakamichi*, Habtezion* et al. J Clin Invest 2005 Xue et al. Nat Commun 2015
Habtezion et al. Gut 2011 Xue*, Zhao* et al. Gastroenterology 2016

Xue et al. Gastroenterology 2012 LEUkOCVtES Zhao*, Manohar* et al. Gut 2019

Xue & Habtezion. J Clin Invest 2014
Zhao et al. Gastroenterology 2018



Relevance to human disease?




Access to human pancreas tissues from deceased organ donors and CP patients

Control pancreas
from organ donors

(UCSF)

Transplantation of native islets
for patients with pancreatitis

CP pancreas
from patients
(UMN)

Patient with
pancreatitis

Isolated native
islet of langerhans

TPIAT (Total Pancreatectomy
with Islet Auto-Transplantation)
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Bellin D. M. American J Gastroenterology (2018)

Exocrine compartment
for immune profiling
(Stanford U)







