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Effect of total flavonoids of Dracocephalum moldavica in regulating endoplasmic
reticulum stress and reducing doxorubicin induced cardiotoxicity by regulating
GRP78/PERK signaling pathway
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Abstract: Objective Effects of total flavonoids from Dracocephalum moldavica (TFDM) on doxorubicin-induced cardiotoxicity in
mice and its possible mechanism were investigated. Methods Mice were randomly divided into six groups: control group, model
group, dexamethasone (positive drug, 5 mg-kg™!) group and TFDM low, medium, and high doses (45, 90 and 180 mg-kg™!) groups.
From the first day, mice were ig administered drugs, and on the 8th and 12th d, doxorubicin (10 mg-kg™") was ip to induce a mouse
model of cardiotoxicity. On the 15th day, mice were anesthetized, and echocardiography was monitored before they were sacrificed.

Blood and heart samples were collected. Hematoxylin-eosin (HE) and Masson staining were used to detect cardiac pathological
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changes, serum creatine kinase isoenzyme (CK-MB), lactate dehydrogenase (LDH), malondialdehyde (MDA), superoxide dismutase
(SOD), tumor necrosis factor-a (TNF-a), interleukin (IL)-1f, and IL-6 levels were detected by kit method, Western blotting was used
to detect the expression levels of key proteins in endoplasmic reticulum stress; immunofluorescence was used to detect the co-
localization of glucose-regulated protein 78 (GRP78) and protein kinase RNA-like endoplasmic reticulum kinase (PERK) proteins.
Results Compared with the model group, medium and high doses of TFDM significantly reduced left ventricular end-systolic
diameter (LVIDs), increased left ventricular ejection fraction (LVEF) and left ventricular fractional shortening (LVES) (P <0.05, 0.01);
TFDM significantly improved myocardial tissue pathological damage; the content of CK-MB, LDH and MDA in the serum of the
high-dose TFDM group was significantly reduced (P <0.05, 0.01), and SOD activity was significantly increased (P < 0.01); High-dose
TFDM significantly reduced TNF-a levels, medium and high doses significantly reduced IL-1f levels, and low, medium and high doses
significantly reduced IL-6 levels (P < 0.01); The expression levels of GRP78 protein in the high-dose TFDM group and PERK and
cukaryotic translation initiation factor 2o kinase (eIF2a) proteins in the low, medium and high-dose groups were significantly decreased
(P < 0.05, 0.01); TFDM significantly reduced the co-localization of GRP78 and PERK. Conclusion TFDM may improve DOX-
induced cardiotoxicity in C57BL/6J mice by regulating the GRP78/PERK signaling pathway, inhibiting endoplasmic reticulum stress.

Key words: total flavonoids of Dracocephalum moldavica L.; doxorubicin; cardiotoxicity; glucose-regulated protein 78

(GRP78)/protein kinase RNA-like endoplasmic reticulum kinase (PERK) signaling pathway; endoplasmic reticulum stress
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