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Potential targets for traditional Chinese medicine treatment of chronic
inflammation in obesity: macrophage polarization
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[ Abstract] Obesity has been identified as a chronic low-grade systemic inflammation and a key risk factor for diseases such as
diabetes, hypertension, and malignancies, and has become an urgent global health burden. Adipose tissue macrophages play a
significant role in adipose immune homeostasis and inflammatory responses. Under different conditions, they can be polarized into pro-
inflammatory M1 phenotype or anti-inflammatory M2 phenotype. In obese individuals, there is abnormal polarization of macrophages in
adipose tissue, leading to an imbalance in the M1/M2 phenotype dynamic equilibrium and the development of pathological
inflammation. Therefore, restoring the balance of M1/M2 macrophage polarization is an important potential target for the treatment of
chronic inflammation in obesity. Studies have shown that traditional Chinese medicine (TCM ) can positively modulate macrophage
polarization and produce beneficial effects on obesity. Based on existing evidence, this paper systematically reviewed the potential
mechanisms of TCM in improving chronic inflammation in obesity from the perspective of macrophage polarization, in order to provide
evidence for the clinical diagnosis and treatment of chronic inflammation in obesity with TCM and offer new insights for related research
design and the development of new TCM.
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Table 1  Macrophage polarization phenotypes and characteristics
43 #1 BT KR ST F DL
M1 LPS IFN-y TNF-a  CD16.CD14 .CD80 .CD86 TNF-o IL-1 IL-6 IL-12 IL- WA A E 48 5 RV, 1
23 NO .iNOS JF 4, PgE 3 i R E
M2 M2a IL-4 IL-13 (D206 .IL-1R .CCL17 ,CCL18  TGF-8 IL-10 Arg-1 THERE Mg R0 DAL
M2b TLR #3h7 #E 1L-10 ,CCL1  TNFSF14 .CD86  IL-6 1L-10 TNF-a LI/ MIIRZ , AR G 38
2 SR, ARG JIL A o, P 3 2 455
M2c IL-10 BERZ & 1CD206,1L-10 \ TGF-8 IL-10  TGF-8 , Arg-1 G RERN ] | TR T 4
M2d TLR it A2a i 1L-17 . TGH-8.VEGF IL-10 IL-18 \VEGF ,TNF-a R B A5 A= 5, A e A
AR Eh I
HAbER M4 CXCIA MMP7 ,S100A8 TNF-a ,CCLI8 PR JRE , IR AR
FWEgnf MOX Nif2 HO-1 IL-18,COX-2 {RBESAE , IR BE B WEAE
M(Hb) IMIZLEH CD163 ,CD206 1L-10TL-1 ZAH5 57 PO A A , 4L IE [

1.2 Ml AIEFRAA
M1 T WA i S 44 28 BT A0 0 I W 4 L, O =22 p g
Z M (lipopolysaccharides, LPS) | 3t Z -y (interferon-y, IFN-
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v) JTNF-o R7 41 - 105 401 45 7% il 3% R - ( granulocyte-mac-
rophage colony stimulating factor, GM-CSF ) &5 8 i%1'e-22!0 D)
CD16,CD64, CD8O, CD86, — % 1t & A Al (inducible nitric
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oxide synthase ,iNOS) Z5h7 i 4 755 2634 g EBAHAES220 7]
K& 5r W TNF-a, IL-18, IL-6, IL-12 IL-23 . CXCL1, CXCL2,
CXCL3,CCL2,CCL3 CCL4 S5 e 711022 I tafb— %tk
A (nitric oxide, NO) iNOS FlITG P& Ay 77 422, 3 AT 3 1F
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10, CCL1 &8 YR 5E PR ¥ B AR 8 R % il 52 14 (tumor necrosis
factor superfamily member 14, TNFSF14) Fl CD86 % #7 &
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R G T 2 B B G 7 A 4L W A I (adipose tis-
sue macrophages , ATM ) {47 7€ T Jig Il 200 g 55 1M & 25 44 = [l
ATM TR T 5 AT P 24 o5 A 07 4 R 19 29, i 26 I kR
R R AR T, ATM B30t 1 3 14 0, 5 B AT 5K 0 7 240 M A
509% 47 ATM HICEE A 386 04 B 25 2% 0 B0 e A B e 1) B
AU HE INOS FiE 2 b B 19 430, DT 75 3 B A% 441
B E WA A AL AR 26 ML 5 W4 J ] A ML 5 0 4 i 26
RGN KT R TL-18 1L-6 /K-, [ 1K i 196 2% A 22 1) Jile
Sy IR, TR R 5 A0 52 MR M2 B
Wi 240 R DU AT 2 5 i Mg i AL 8RS L7 2 25 RE I i Jk
S BRAURE S MR TR TR B A M2 540 3k
T AR ECR B, BT I sk ke T )t
PR Th2 2N A M2 I 200 B A Ak, o5 0 ol b 3577 A= 1) M2
B WA % B 2/ BRI, T I 3 s S IR IR 15 S /N R
RO PR A 18 P SR AS . Rk M1/ M2 I 40 i %) 3h 25 S e
AT BE AR YT HE P PR 28 AT (9 DG o
2.2 JIERESE & B s AR AL LR
2.2.1 HZURE il TR ZRRIE A, T REA R B 0 4l
LA REL A 4 KT DRk 5 fe BRI I 40 A L LA
B G A T e BB B8 K IR (R RE X 1S 0, 4877 7 A Mg i 4 4R
TR X I S AU AR S TR R S 40 i de
175 5 A F-1a (hypoxia inducible factor-1a, HIF-1ar) ) 33k,
LRI AR M1 I 200 35 PR 3 A % 5 ) HITF- 1o J2 4T
it AT i A &AL 85 2 1k ( oxidative phosphorylation, OX-
PHOS) #4 & S B MM EEE 5 /72—, M1 E g4l
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JOT YRS DR IAER (free fatty acid , FFA) (FL E Al {23k TLR1
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2.2.3 BRI T#ES BRI T2 AR H VR B IE B
RO AN FFIR 5 R IRIER & e 1
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A M1/M2 05200 A 3 78 A A A 184 B 4 P 200 PR 1) 0
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Table 2  Traditional Chinese medicine monomers and active ingredients modulate macrophage polarization to improve chronic inflam-

mation in obesity

;iiiiﬁ; REZ] SLIO R S5O 48 b B3 PR ES
ey 71 ik C57BL/6 /IR, ®ille TNF-a | (CCL2 | .CCL4 | .CCL5 | .  MRBRE | WP WS B 5 4 % i f1
TRNA SR RE F4/80 | | BRI R R RO |
KL TC | B REANMRE | M1
W | M2 F g2 1
IR LT pigLs CS7BL/6 /MR, =il CD86 | \1L-4 1 .CD206 T  Arg-1 T,  fAiat | & EHEUSME T BN

{5 AL

C57BL/6] /)N B 2

CD163 1

MfERE | M1 E R | M2 B
WA 1

IL-18 | \TNF-a | IL-10 T \PPARy f§ M1 EME40AfE | M2 E g4 1

B AL, B AR T SR T NF-B {55 W R |

EELL PN
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oy 237 e
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iy a7 gl
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ZIRRE 2k CSTBL/6] /IR, Bl
Tk N e

C57BL/6N /)N B, &5
Jg e b T AL
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TNF-a | \NOS2 | \Arg-1 T NF-kB 555 [ F @5 L p | M1 &
TE RS |
MCP-1] TNF-a | \F4/80 | .Ttgax |

IL-6 | \TNF-a | .CD11c | [iNOS | |
F4/80 | \Chi3i3 T \Arg-1 T JNK {5538 etk 1
BRI |

IL-6 | (IL-18 | . TNF-a | ,iNOS | |
COX-2 | .CCL2 ) .CXCL-10 | \Arg-11 . WEZuffd | M2 EWgEZn 1

TC | .TG | .LDL-C | .HDL-C T .,
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REUR | RS REURME T M1 E
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Je e B K T R S O R e L T
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Table 3  Traditional Chinese medicine compounds regulate macrophage polarization to improve chronic inflammation in obesity
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Fig. 1 Mechanism of the occurrence of obesity-induced macro-

phage polarization
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