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Sepsis — a life-threatening organ dysfunction
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Sepsis — a life-threatening organ dysfunction

the pathogen
infects the host

pathogen

the host responds
to the pathogen

GOAL: survive (within the host) & spread. GOAL: survive and eradicate the infection.
> counteract an immune response < > identify and eradicate intrudors <

Each pathogen has adaptive and unique The immune system and other tissues
strategies to evade the immune response. orchestrate and carry out a response
tailored to fight the infection.

>

3 UNIVERSITATSKLINIKUM jena



The liver in sepsis
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Sepsis [
is a life-threatening organ r
1

dysfunction caused by a
dysregulated host rersponse to
. infection. T

The liver [ T l
reacts to microbes, hormonal |
and inflammatory changes ’

and potentiates immune- f;l,‘ ‘
response. Wt

Inflammation

-Systemic alarmins activates LSEC, KC, HS
-release of pro-inflammatory cytokines
(TNF, IL-6, IL-1R)

-recruitment of lymphocytes and neutrophils
-altered inflammatory pathways

NPP production by HCs

The portal field

x is the smallest organisatory unit of
the liver architecture, controlling
metabolism, inflammation and

infection.
Metabolism
- Carbohydrates
gluconeogenesis+
lycogenolysis+

Cell death gnaer%bic glycolysis#
-balance between pathogen - Lipids
clearance and tissue integrity lipolysis +
-NETosis as a primary defense R-oxidation +
mechanism - Proteins
-stimulation of regeneration proteolysis +

4 Horvatits Hepatology 2019, Beyer et al. BMC Mol Med. 2022, in revision

40% of patients with sepsis

suffer liver failure

50% mortality risk in sepsis

with liver failure

27 to 48% of long-term
mortality is associated with

cholestasis.
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Polymethine dyes with tissue specific clearance

Kidney
Liver

5 Press et al. Nat comms 2014, Press et al. Sci Rep 2017
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Polymethine dyes with tissue specific clearance

== Bile
== Urine
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Andsthesie

Temperatur

Lichtquelle
i Seshani
Mice injected with an DY-635 (an
) i ICG analogue) which is cleared by
SINusol hepatocytes exclusively. The liver is
hepatocyte viewed by intravital microscopy.
canaliculus 5
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DY-635 is a substrate for organic anion
transporter in the liver
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PI3Ky in sepsis
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Dye-mediated targeting of PI3Ky inhibitors

targeting

unit

DPPE-DY-635

AS605240 522,
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AS605240 is a potent PI3Ky inhibitor with strong immunosuppressive properties

10 Press et al. EMBO Mol Med. 2021
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Dye-mediated targeting of PI3Ky inhibitors

targeting
unit

DY-635: 1.254 T-LipoAS
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AS605240 is a potent PI3Ky inhibitor with strong immunosuppressive properties
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Dye-mediated targeting of PI3Ky inhibitors

- DMSO NFMLP
argeting
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AS605240 is a potent PI3Ky inhibitor with strong immunosuppressive properties
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Dye-mediated targeting of PI3Ky inhibitors

15 min T-LipoAS

DY-635 white light

60 min T-LipoAS

DY-635 white light

13 Press et al. EMBO Mol Med. 2021

T-LipoAS I spleen I_| . AS605240
ol ! lung I-'*
E ;
LA "l liver .—' R
n A cerer [—
o 7806 ' fat -—' *
= § ™ canaliculi :
—~ * sinusoid 1 brain **
4 3 2 1 0 0 1 2 3 4

AS605240 (pmol mg " tissue)

LC-MS detection of AS605240
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; Shkodra Pharmaceutics 2020
sl » damaged cell

Press et al. EMBO Mol Med. 2021
Foo et al. Biomed. Optics Express 2022
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Dye-mediated targeting of PI3Ky inhibitors

15 min T-LipoAS

DY-635 white light

60 min T-LipoAS

DY-635 white light

14 Press et al. EMBO Mol Med. 2021
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Dye-mediated targeting of PI3Ky inhibitors

15 min T-LipoAS

60 min T-LipoAS

15 Press et al. EMBO Mol Med. 2021
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Targeting AS605240 prevents immunosupressive

effects in septic mice
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Targeting AS605240 prevents
effects in septic mice
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Targeting AS605240 restores liver function in
septic mice
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Targeted delivery of PI3Ky inhibitor AS605240
improves survival in a murine sepsis model
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Targeted delivery of PI3Ky inhibitor AS605240
improves survival in a murine sepsis model
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OATP-dependent uptake of DY-635 in CML stem
cells
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OATP-dependent uptake of DY-635 in CML stem

cells
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DY-635 as theranostic agent for CML therapy?

23 Ernst et al. Mol Ther Oncolytics. 2020
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DY-635 as theranostic agent for CML therapy?
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DY-635 as theranostic agent for CML therapy?
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Where are we heading?
— Surface architecture in nanocarriers

. Uptake in Kupffer cells (45 min)
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