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A B S T R A C T   

Platycodin D (PLD) is a saponin found in Platycodon grandiflorum, which has been reported to have anti- 
inflammatory effects. However, the effects of PLD on ulcerative colitis (UC) remain unknown. In this study, 
PLD showed the potential to reduce inflammation, ameliorate intestinal damage, and maintain intestinal 
integrity in DSS-induced colitis. However, the beneficial effect of PLD was reduced when macrophages were 
depleted, indicating the key role of macrophages in the beneficial effect of PLD in DSS-induced colitis. Mean-
while, we found that PLD inhibited the expression of M1 markers and promoted the expression of M2 markers in 
colon. Similarly, we found PLD significantly attenuated the levels of pro-inflammatory cytokines, increased the 
level of anti-inflammatory cytokine and altered macrophage proportions in LPS-stimulated RAW 264.7 cells in 
vitro. Moreover, treating LPS-stimulated RAW 264.7 cells with PLD increased the activation of the PI3K/Akt 
signaling pathway and decreased activation of NF-κB pathway. Furthermore, we found that the anti- 
inflammatory and macrophage polarization regulatory effects of PLD was Adenosine 5′-monophosphate-acti-
vated protein kinase (AMPK)-dependent. These results indicate that PLD attenuates DSS-induced colitis and LPS- 
induced inflammation, and the mechanism behind the phenomenon may be regulating macrophage polarization 
via activation of AMPK. Our study provides a theoretical basis for PLD to be used as a potential treatment of 
colitis.   

1. Introduction 

Inflammatory bowel disease (IBD) is a group of chronic non-specific 
intestinal inflammatory diseases of unknown origin, including ulcera-
tive colitis (UC) and Crohn’s disease (CD), which has emerged as a 
global challenge [1]. However, the pathogenesis and pathophysiology of 
IBD are not completely clear at present. IBD may be caused by abnormal 
immune responses in intestinal mucosa, intestinal microbiota, intestinal 
mucosal barrier damage, genetic susceptibility and environmental fac-
tors [2,3]. UC is an autoimmune-related inflammatory bowel disease of 

unknown origin that occurs in the rectum and colon. The therapy stra-
tegies used to treat UC include 5-aminosaliculic acid drugs, corticoste-
roids and immunosuppressants. However, due to differential patient 
responses, adverse reactions, complications, or the high cost of these 
treatments, there is an urgent need to develop new drugs and thera-
peutic strategies [4,5]. 

Macrophages are crucial for innate immunity, immune homeostasis, 
and tissue repair [6–8]. Macrophage polarization occurs when macro-
phages are activated by signals including different cytokines, microbial 
product or other biomolecules in tissue microenvironment. Activated 
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saccharide; DAI, Disease activity index; AMPK, Adenosine 5‘-monophosphate (AMP)-activated protein kinase; TNF-α, Tumor necrosis factor alpha; IL-6, Interleukin 6; 
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