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Abstract

Sepsis is a deadly disease with an increasing incidence worldwide. Today, antimicrobials are the only
effective pharmacological treatment. At the same time, bacteria, the pathogens behind most cases of
sepsis, are becoming more and more resistant to our available antibiotics. A considerable amount of
time, effort and money has been spent into finding new drug-candidates for treating sepsis. To date,
none has succeeded in clinical trials. Dietary fatty acids affect the immune system. Saturated fatty acids
(SFAs) increase the risk for cardiovascular diseases and promote low-grade inflammation, whereas
polyunsaturated fatty acids (PUFAs) are beneficial for patients with rheumatoid arthritis and
atherosclerosis, being anti-inflammatory. In this thesis, we investigated the effects of dietary fatty acids
on the immune system and survival in §. axreus-induced sepsis in mice.

Following 8 week of either low fat diet (LFD), high fat diet (HFD) rich in SFAs (HFD-S) or HFD rich
in PUFAs (HFD-P) mice were inoculated with S. aureus to induce sepsis or investigated for mechanistic
studies. Mice fed HFD-P had a better survival in sepsis and lower bacterial load compared with mice
fed HFD-S. Further, we found an increased frequency of Ly6G" neutrophils and CD117"
hematopoietic stem cells in the bone marrow in mice fed HFD-P at uninfected state. Moreover,
neutrophils from mice fed HFD-P have an improved migratory capacity. Since dietary manipulations
have an effect on the whole organism, we investigated the transcriptome profile in immunologically and
metabolically important organs. Remarkably, the spleen showed a major response to HFD-P, i.e., down
regulating both the innate and the adaptive immune system. We further investigated the mechanisms
behind the increased frequency of neutrophils in mice fed HFD-P and showed an increased level of the
major regulator of granulopoiesis, G-CSF, in the bone marrow. Additionally, there was an increased
frequency of neutrophils in organs housing the marginated pool of neutrophils, ze. spleen, liver and
bone marrow. Since HFD-P contained different types of PUFAs, both omega-3 and omega-6 PUFAs
(w-3 PUFAs and w-6 PUFASs), additional investigations aimed to determine which type of fatty acids
mediated the beneficial effects. Omega-3 PUFAs were identified as the PUFAs responsible for the
positive effects on the immune system and survival in septic infection.

In conclusion, our results show that, beyond their well-recognised anti-inflammatory properties,
omega-3 PUFAs have immune-modulating properties, as they influence the transcriptome profile in the
spleen, increase the frequency of neutrophils in bone marrow, spleen and liver, as well as, improve
neutrophil function, making this type of PUFAs a potential supplementary treatment for sepsis.
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