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[ABSTRACT] Objective To observe the effects of heat-reinforcing acupuncture on autophagic activity and the
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Toll-like receptor 4 (TLR4)/myeloid differentiation primary response protein 88 (MyD88)/mitogen-activated protein
kinase (MAPK) signaling pathway in knee synovial tissue of cold-syndrome rabbit models with rheumatoid arthritis
(RA), so as to explore the anti-inflammatory mechanism of heat-reinforcing acupuncture against RA. Methods Forty
New Zealand rabbits were randomly divided into a normal group, a model group, a resatorvid (TAK-242) group
(abbreviated as TAK-242 group), a heat-reinforcing acupuncture group (abbreviated as heat-reinforcing group), and a
lipopolysaccharide (LPS) + heat-reinforcing acupuncture group (abbreviated as LPS + heat-reinforcing group), with 8
rabbits in each group. The cold-syndrome RA model was established by combined injection of complete Freund’ s
adjuvant and ovalbumin mixed solution plus low-temperature freezing treatment. For the heat-reinforcing group, heat-
reinforcing acupuncture manipulation was performed at “Zusanli” (ST36) with needle retention for 30 min once a day
for 14 consecutive interventions. The TAK-242 group received auricular vein injection of TAK-242 (0.75 mg/kg) once
every other day for a total of 7 injections. For the LPS + heat-reinforcing group, LPS (0.25 mg/kg) was injected via the
auricular vein, and heat-reinforcing acupuncture intervention was conducted 30 min after LPS injection once every other
day for 7 times in total. After all interventions, HE staining was adopted to detect the pathological morphology of rabbit
knee synovial tissue; transmission electron microscopy was used to observe autophagosomes in synoviocytes;
Western blot was applied to detect the protein expression levels of autophagy-related 5 (Atg5), unc-51-like autophagy
activating kinase 1 (ULK1) , microtubule-associated protein light chain 3 (LC3), autophagy-related protein Beclin-1,
TLR4, MyD88, extracellular signal-regulated kinase 1/2 (ERK1/2), c-Jun N-terminal kinase (JNK), and p38MAPK in
synovial tissue. Results Compared with the normal group, the model group exhibited increased knee joint
circumference (P<0.05), decreased pain threshold (P<0.05), down-regulated protein expression of ULK1, LC3 /1 ,
Atg5 and Beclin-1 in synovial tissue (P<0.05), as well as up-regulated protein expression of TLR4, MyD88, ERK1/2,
JNK and p38MAPK (P<0.05). Compared with the model group, the TAK-242 group and heat-reinforcing group showed
reduced knee joint circumference (P<0.05), elevated pain threshold (P<0.05) ,
Atg5, ULK1, LC3 [I/I and Beclin-1 in synovial tissue (P<0.05) , and down-regulated protein expression of TLR4,
MyD88, ERK1/2, JNK and p38MAPK (P<0.05). Compared with the LPS + heat-reinforcing group, the heat-reinforcing
group presented smaller knee joint circumference (P<0.05), higher pain threshold ( P<0.05), higher protein expression
of Atgs, ULK1, LC3Il/] and Beclin-1 in synovial tissue (P<0.05) ,

up-regulated protein expression of

and lower protein expression of TLR4, MyD88,
ERK1/2, JNK and p38MAPK (P<0.05). Conclusion Heat-reinforcing acupuncture can alleviate synovial inflammatory
response in RA joints, and its mechanism is associated with inhibiting the TLR4/MyD88/MAPK pathway in synovial
tissue and thereby enhancing autophagic activity of synoviocytes.
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Fig.2 Comparison of morphology of synovial tissues of the knee joints of rabbits in the 5 groups ( HE staining)
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Fig.3 Comparison of autophagosomes and ultrastructure in synovial tissue of the knee joints of rabbits in the 5 groups

(transmission electron microscope)
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Fig.4 Comparison of the relative expression levels of AtgS, ULK1, LC3II/I, and Beclin-1 proteins in synovial tissues of the
knee joints of rabbits in the 5 groups (z+s,3 rabbits/group)
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Fig.5 Comparison of the relative expression levels of TLR4, MyD88, ERK1/2, JNK, and p38MAPK proteins in synovial
tissues of the knee joints of rabbits in the 5 groups (7+s,3 rabbits/group)
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