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Mulberry extract improves oxidative stress injury in rats with metabolic dysfunction associated steatotic
liver disease through glutathione system
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[ Abstract]Objective To explore the antioxidant stress mechanism of mulberry extract in improving liver injury in
rats with high-fat diet-induced metabolic dysfunction-associated steatotic liver disease(MASLD). Methods  Sixty-
five Sprague-Dawley rats were randomly divided into normal group (ten rats, normal feed) and model group (fifty rats, high-
fat feed) according to the random number table method, modeling lasted for eight weeks. The model rats were randomly di-
vided into model group, intervention groups (mulberry extract low dosage, moderate dosage, and high dosage), and positive
control group (magnesium isoglycyrrhizinate) with ten rats per group at the 9th week. The intervention groups were given
the corresponding drugs by gavage, while the normal group and model group were given the same amount of saline for six
weeks. The modle rats were comfirmed at sixth, eighth week. The change of body mass of rats in each group, and the levels

of superoxide dismutase (SOD), calatase (CAT), and glutathione peroxidase (GSH-Px) of liver homogenate were detected.
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HE staining and oil red O staining were used to observe the histopathological changes and lipid droplet distribution in liver. The
damage degrees of reactive oxygen species (ROS) in fiesh liver tissue was observed by fluorescence microscope, the protein ex-
pressions of glutamate cysteine ligase catalytic (GCLC), glutathione (GSH), GSH-Px, and glutathione S-transferase 3 (GST3) in
liver tissue were detected by Western blot. Results  Compared with the normal group, the body mass of the model group incre-
ased faster and the liver fat changed significantly; the oil red O staining was strongly positive; the SOD, GSH-PX and CAT en-
zyme activities in liver tissue homogenate were decreased, ROS fluorescence signal was significantly enhanced, while the protein
expressions of GCLC, GSH, GSH-PX and GST3 were decreased (all P << 0.05). Compared with the modle group, the growth
of body mass in intervention groups were controlled to varying degrees, the liver fatty changes were improved in different degree,
and the staining intensity of oil red O in liver tissue was reduced in different degree. The levels of SOD, GSH-PX were increased
in mulberry extract low dosage, high dosage groups (all 7 << 0.05), and the level of CAT was increased in each intervention
groups (all P << 0.05). The fluorescence signal of ROS in liver tissue was decreased in a dose-dependent manner, the protein ex-
pressions of GCLC, GSH, GSH-Px, and GST3 were increased in a dose-dependent manner, while the improvement in high dos-
age group was more significant (all P << 0.05). Conclusions Mulberry extract has good protective effect and anti-oxidative

stress on liver injury induced by high fat diet in MASLD rats, and its protective mechanism may be related to the improvement
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of GSH redox system.
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