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Sepsis – a life-threatening organ dysfunction
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Sepsis – a life-threatening organ dysfunction



The liver in sepsis

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.



Polymethine dyes with tissue specific clearance

5 Press et al. Nat comms 2014, Press et al. Sci Rep 2017



Polymethine dyes with tissue specific clearance

Press et al. Nat comms 2014, Press et al. Sci Rep 20176



Mice injected with an DY-635 (an
ICG analogue) which is cleared by
hepatocytes exclusively. The liver is
viewed by intravital microscopy.
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DY-635 is a substrate for organic anion 
transporter in the liver
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DY-635 uptake is sensitive to 
cyclosporin A in 

primary human hepatocytes

DY-635 is a strong competitive
inhibitor of human OATPs

Press et al. Nat comms 2014, Press et al. Sci Rep 2017, Solene et al. Pharmaceutics 2020



PI3Kγ in sepsis

9 Recknagel et al. PLoS Med. 2012, Press et al. EMBO Mol Med. 2021



Dye-mediated targeting of PI3Kγ inhibitors 
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AS605240 is a potent PI3Kγ inhibitor with strong immunosuppressive properties

Press et al. EMBO Mol Med. 2021
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Dye-mediated targeting of PI3Kγ inhibitors 
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LC-MS detection of AS605240
1 h after 0.1 mg/kg T-LipoAS, 1 mg/kg AS i.v.

Shkodra Pharmaceutics 2020
Press et al. EMBO Mol Med. 2021

Foo et al. Biomed. Optics Express 2022

Press et al. EMBO Mol Med. 2021



Dye-mediated targeting of PI3Kγ inhibitors 
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LC-MS detection of AS605240
1 h after 0.1 mg/kg T-LipoAS, 1 mg/kg AS i.v.
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Dye-mediated targeting of PI3Kγ inhibitors 
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LC-MS detection of AS605240
1 h after 0.1 mg/kg T-LipoAS, 1 mg/kg AS i.v.

Shkodra Pharmaceutics 2020
Press et al. EMBO Mol Med. 2021

Foo et al. Biomed. Optics Express 2022
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Targeting AS605240 prevents immunosupressive
effects in septic mice

16 Press et al. EMBO Mol Med. 2021



Targeting AS605240 prevents immunosupressive
effects in septic mice

17 Press et al. EMBO Mol Med. 2021



Targeting AS605240 restores liver function in 
septic mice

18 Press et al. EMBO Mol Med. 2021



19 Press et al. EMBO Mol Med. 2021

Only targeted PI3Kγ delivery 
improved survival significantly

Targeted delivery of PI3Kγ inhibitor AS605240 
improves survival in a murine sepsis model



Targeted delivery of PI3Kγ inhibitor AS605240 
improves survival in a murine sepsis model

20 Press et al. EMBO Mol Med. 2021



OATP-dependent uptake of DY-635 in CML stem
cells

21 Ernst et al. Mol Ther Oncolytics. 2020



OATP-dependent uptake of DY-635 in CML stem
cells

22 Ernst et al. Mol Ther Oncolytics. 2020



DY-635 as theranostic agent for CML therapy?
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Scale 2 µm

in K562 CML cells

Ernst et al. Mol Ther Oncolytics. 2020
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in K562 CML cells

Ernst et al. Mol Ther Oncolytics. 2020



DY-635 as theranostic agent for CML therapy?
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CML 
stem cells

hematopoetic
stem cells

Ernst et al. Mol Ther Oncolytics. 2020

(5 patients)



Where are we heading? 
– Surface architecture in nanocarriers

26 Muljajew et al. ACS Nano 2021
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