E proceedings

Abstract

Effect of Fermented Food Products as Vitamin K Dietary
Sources on the Development of Atherosclerotic Lesions in

ApoE/LDLR '~ Mice *

Magdalena Franczyk-Zaréw
Izabela Czyzynska-Cichon 2, Agnieszka Kij 2

check for
updates

Citation: Franczyk-Zaréw, M.;
Czosnowska, B.; Aragaw Hassen, H.;
Strojewska, A.; Czyzynska-Cichon, I.;
Kij, A.; Kostogrys, R.B. Effect of
Fermented Food Products as Vitamin
K Dietary Sources on the
Development of Atherosclerotic
Lesions in ApoE/LDLR~/~ Mice.
Proceedings 2023, 91, 336.

https:/ /doi.org/10.3390/
proceedings2023091336

Academic Editors: Sladjana Sobajic
and Philip Calder

Published: 19 February 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

L*(, Barbara Czosnowska !, Hayat Aragaw Hassen !, Agata Strojewska !,

and Renata B. Kostogrys !

Department of Human Nutrition and Dietetics, Faculty of Food Technology, University of Agriculture in
Krakow, 30-149 Krakow, Poland; barbara.czosnowska@gmail.com (B.C.); hayataragaw87@gmail.com (H.A.H.);
agata.strojewskal1994@gmail.com (A.S.); renata.kostogrys@urk.edu.pl (R.B.K.)

Jagiellonian Centre for Experimental Therapeutics (JCET), Bobrzynskiego St. 14, 30-348 Krakow, Poland;
iza.czyzynska@jcet.eu (L.C.-C.); agnieszka kij@jcet.eu (A.K.)

*  Correspondence: magdalena.franczyk-zarow@urk.edu.pl

' Presented at the 14th European Nutrition Conference FENS 2023, Belgrade, Serbia, 14-17 November 2023.

Abstract: The term vitamin K refers to a group of similarly structured fat-soluble compounds. One of
the vitamin K forms is phylloquinone, known as vitamin K1. The main nutritional sources of vitamin
K1 are green, leafy vegetables like kale, beetroot, spinach and broccoli. Other forms of vitamin
K are menaquinones (vitamin K2) that can further be divided into a few subtypes depending on
the number of isoprenoid residues in the side chain (MK-n). Besides MK-4, bacteria synthesize all
menaquinones. As such, the main dietary sources of vitamin K2 are natto, dairy (especially fermented
products, e.g., cheese), meat and eggs. Until recently, vitamin K was associated with the regulation
of the coagulation system. Interest in the biological activity of these compounds increased once
it was discovered that vitamin K2 affects the processes of the calcification of both bones and soft
tissues. Vitamin K can reduce oxidative stress and inflammation. The objective of the present study
was to verify the hypothesis about the effectiveness of dietary vitamin K2 as an anti-atherosclerotic
agent. An in vivo experiment on ApoE/LDLR™/~ mice was conducted to verify this hypothesis.
Two month-old mice were fed AIN-93G modified diets containing vitamin K-rich products, i.e., natto,
cheese (Munster), sauerkraut and synthetic vitamin K2 MK-7 (100 pg/kg b.w./day) for 8 weeks. The
body weight, weight of organs and glucose concentration were determined. Blood was taken and
the aorta dissected. The investigation included both the area of lesions and biochemical parameters
such as lipid profile. Quantification of the atherosclerotic area in entire aorta was performed by an en
face method. The lipid profile was determined automatically by ABX Pentra 400 (Horiba Medical,
Kyoto, Japan). The concentration of vitamins K was determined using UHPLC-MS/MS technique in
feaces. Body weights of mice fed MK-7 and Munster were significant decreased compared to Control
(respectively, 20.01 and 19.98 vs 21.45 [g]). Liver’s weight of mice fed Munster was significantly
increased in comparison to other groups (5.70 vs 4.53 [g/100g] in Control). Glucose concentration
was unchanged. Significant changes in plasma lipid profile of mice fed modified diets, especially in
groups fed Munster and Sauerkraut, were observed. Total cholesterol and LDL concentrations were
significantly increased in Munster and Sauerkraut compared to Control (respectively, for TC 20.45
and 19.80 vs 15.95 [mmol/L]; for LDL 17.15 and 11.94 vs 7.85 [mmol/L]). Moreover, TAG level was
significantly increased in Sauerkraut in comparison to Control (2.87 vs 2.23 [mmol/L]). The main
forms of vitamin K identified in mouse feaces were menaquinones MK-6. Nutritional factors with an
alleviating effect on the development of atherosclerotic plaques are still being investigated.
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