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[ Abstract]  Rheumatoid immune diseases (RID) are chronic autoimmune inflammatory diseases characterized

by immune inflammatory cascade reactions, which are closely related to the occurrence and development of immune
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homeostasis imbalance. Macrophage efferocytosis plays a key regulatory role in delaying the progression of RID by
clearing apoptotic cells, maintaining immune homeostasis, and promoting inflammation resolution. Recent studies
have shown that active ingredients in traditional Chinese medicines such as Astragalus polysaccharide, Triptolide,
Berberine, can upregulate the expression of efferocytosis-related proteins such as Mer tyrosine kinase, growth arrest-
specific protein 6, scavenger receptor class A, and microtubule-associated protein 1 light chain 3 by regulating related
signaling pathways, activating macrophage efferocytosis and regulating the immune microenvironment, inflammatory
response, angiogenesis, epithelial mesenchymal transition, and endothelial-mesenchymal transition, delaying the
progression of RID such as rheumatoid arthritis, systemic lupus erythematosus, and systemic sclerosis. This article
summarizes the research result on the regulation of macrophage efferocytosis by active ingredients in Chinese medicine
for the treatment of RID to provide new ideas for clinical application.
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Note. A, Signal recognition stage. B, Phagocytic stage. C/D, Two different molecular mechanisms during the internalization degradation stage.
TIMs, T-cell immunoglobulin mucin molecules. TAMs, Tyro3-Axl-MerTK receptor family. aVB3, Integrin aVPB3. Gas6, Growth arrest specific

protein 6. MFG-E8, Milk fat globule epidermal growth factor 8.
Figure 1 Biological process and molecular mechanism of macrophage efferocytosis

) N 2.1
, RID RID
[19]
RID o ’ | =
[20-22] , ’ ,
, (‘systemic sclerosis, SSc) |
, , (rtheumatoid arthritis, RA) .
R (Sjogren’ s syndrome, SS) ,
, RID ,
N R . ; T B
(epithelial-mesenchymal transition, EMT) s , 24.23)
- ( endothelial mesenchymal ,
transition, EndMT) o R
RID ,

9

RID o



140 2026 4 36 7 Chin J Comp Med, April 2026, Vol. 36,No. 7
RID ,
RID B
o 2.5 EndMT
2.2 EndMT
RID , , , RID
RID o
, (M1 ) (M2 , EndMT S
) , M2 SSc , EndMT
’ ’ -
, RA EndMT, e
, , EndMT ,
[27,28] . RID
’ o 3
2.3
RID RID
, RID ,
[29,30] .
( Y
) b b e}
) . JEMT EndMT |
S , ; RID o
> RID 1 2.
, 3.1 RA
, . . , ( curcumin, Cur)
, o (emodin, EMO) . (paeoniflorin, Pae) |
, , (‘osthole, OST) . ( resveratrol ,
N , RID RSV) TLR4-MyD88 | STK3/Axl/
o MerTK .JAK/STAT s
2.4 EMT , . .
EMT , , RA o
EMT, RID Cur
=2 RID , . , Cur PI3K/AKT
b b M2 b
RA 2% EMO






144 2026 36 7 Chin J Comp Med, April 2026, Vol. 36,No. 7
,Pae TLR4-MyD88 , 41 RSV .
, M2 ,RSV Nrf2 ,
, , RA , M2 ,
# RSV , SLE .
. ,RSV JAK/STAT [45]
RANKL- , 3.3 SSc
, . L TPL . Tan I A Cur .BBR.GS
OST , TGF-B/Smad/MAPK/ERK .
. , OST AMPK PPAR-y TGF-B1 PI3K/AKT .CXCL4/TGF-B
NLRP3, FLS , , M1 M2 ,
, M1 M2 , , EMT , EndMT SSe
. Lol ’ \ :}PL
3.2 SLE , .
Cur,APS . TPL BBR RSV , .
, PI3K/AKT/ . , TPL PPAR-y TGF-B1 .
Snail \MerTK . PI3K/AKT , PI3K/AKT ,
M1 M2 , , ,
SLE . , SSe TGF-B1/Smad
Cur ol Tan 1T A
MerTK ,
o , Cur .
PI3K/AKT , , . o
M2 , SLE ,Tan T A TGF-B/Smad/MAPK/ERK
4t APS ,
, , , EMT .EndMT, SSe
. ,APS A
, GAS6, Cur , N
A ('scavenger receptor class A, SR-A) | ,
SR-B.CD68 . . ,Cur
, PPAR-y ,
, SLE 2 TPL , TGF-B1 ., PI3K/AKT
, , EMT . EndMT,
. . TPL SSe s .
CX3CL1 ,ATP .LPC .Gas6, BBR
SLE ) BBR . . ,BBR
. TNF-o/1L-1B/1L-8/1L-6,
. , BBR FOX0 _3 , ,
PI3K/AKT/Snail , M2 EMT , SSe 9GS
, , , SLE

SLE



2026 4 36 7 Chin J Comp Med, April 2026,Vol. 36,No. 7 145
, . M2 , BA
,GS CXCLA/TGF-B, M2 , , SS
, . . . o
° 4
3.4 SS
Cur .BBR Tan I A ART, RID
BA MAPK , PI3K/AKT , JAK/
STAT , M1 M2 RID .
, , EndMT, SS RID
o ( Cur,RSV). (  Pae.TPL) (
Cur . . EMO) PI3K/AKT ., TGF-B/
. , Cur MAPK Smad/MAPK/ERK ~ JAK/STAT ,
, , M2 ,
, , RA SLE . .
i , Cur , ; SS¢ SS EMT,
JAK/STAT , M2 EndMT, .
, TNF-a ,IL-6 , RID
, , EndMT, SS , .
. BBR . . . EMT EndMT
. ,BBR SS . ,
GAS6 . PI3K/AKT , EMT  EndMT
, EndMT, SS =2 ,
Tan 1T A . o o
,Tan 11 A PPAR-y RID
M2 s 3 : ,
, , , Cur . TPL  EMO RA SLE .
SS , , TGF-Bl/  SSe¢  SS PI3K/AKT . PI3K/
Smad , EndMT  AKT/Snail JAK/STAT
3 ART ,
,ART SS , ,
AMPK , M2 ,
, SS
[54] . BA , :
. ,BA : :
TLR-MyD88 , M1 RID

M2

b

[55]



