
The role of intracellular and extracellular GRP78/Bip in the 

activity and progression of rheumatoid arthritis 

Guoyin Liu, Jianmin Chen. 

Department of Orthopaedics, Jinling Hospital of Nanjing Medical University, 

Nanjing, 210000, China. 

Abstract 

Objective: This study aimed to examine the expression of GRP78/Bip (glucose 

regulated protein-78 / binding immunoglobulin protein) in both intracellular space 

(synovial tissue) and extracellular space (articular fluid and blood) in patients with 

rheumatoid arthritis (RA). Additionally, the study sought to investigate the role of 

intracellular and extracellular GRP78/Bip in the activity and progression of RA. 

Methods: 96 patients with different activity and progression of RA were selected 

from January 2020 to June 2021. According to the DAS28 score, the patients were 

divided into the remission stage and active stage, and divided into early stage, middle 

stage and late stage by progression of RA, namely RA. R.E group, RA. R.M group, 

RA. R.L group, RA. A.E group, RA. A.M group, RA. A.L group, and 16 patients in 

each group. The expression of GRP78/Bip in serum was detected by Elisa. 6 typical 

RA patients with different stages were selected from 96 outpatients as the RA 

experimental group by the results of serum GRP78/Bip, clinical symptoms, and 

laboratory tests. 1 patient admitted for arthroscopic surgery due to discoid meniscus 

was a healthy control group and 1 patient admitted for joint replacement due to 

osteoarthritis (OA) was a control group.1 patient admitted for arthroscopic surgery 

due to discoid meniscus was a healthy control group and 1 patient admitted for joint 

replacement due to osteoarthritis (OA) was a control group.The Elisa was used to 

assess the expressions of TNF-α, IL-10 and GRP78/Bip in serum, synovial tissue and 

articular fluid. The western blot (WB) was used to assess the expressions of 

GRP78/Bip and Caspase-3 in synovial tissue 

Results: In terms of overall comparison among the 8 groups, the expression of 



GRP78/Bip in RA serum and synovial tissue was ranked in descending order: active 

stage > remission stage, late stage> middle stage> early stage, and the RA articular 

fluid: remission stage > active stage, early stage> middle stage> late stage, with 

statistically significant overall difference in all the groups (P<0.05). The expression of 

Caspase-3 in RA synovial tissue was ranked in descending order: active stage > 

remission stage, late stage or middle stage> early stage, with statistically significant 

overall difference in all the groups (P<0.05). The expression of TNF-α in serum, 

synovial tissue and articular fluid was ranked in descending order: active stage > 

remission stage, late stage> middle stage> early stage, with statistically significant 

overall difference in all the groups (P<0.05). The expression of IL-10 in serum and 

synovial tissue was ranked in descending order: active stage > remission stage, late 

stage> middle stage> early stage, and the RA articular fluid: remission stage > active 

stage, late stage> middle stage> early stage, with statistically significant overall 

difference in all the groups (P<0.05).  

Conclusion: The intracellular and extracellular GRP78/Bip was involved in the 

activity and progression of rheumatoid arthritis, and could be used as a new 

therapeutic target to provide new ideas and methods for clinical remission or 

treatment of RA. 
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About Research Topic 

The role of intracellular and extracellular GRP78/Bip in the activity and progression of 

rheumatoid arthritis has been extensively studied. GRP78/Bip, a chaperone protein, has 

been found to be upregulated in the synovial tissue of patients with rheumatoid arthritis. 

It is involved in the regulation of inflammation and apoptosis, and has been shown to 

play a role in the pathogenesis of rheumatoid arthritis. Additionally, extracellular 

GRP78/Bip has been found to be involved in the activation of immune cells, suggesting 

a potential role in the development of autoimmune diseases such as rheumatoid arthritis. 

 

The effects of intracellular and extracellular GRP78/Bip are as follows: 

GRP78/Bip is involved in most stress responses in vivo, and can be transferred from 

nucleus (intracellular protein) into cell surface (extracellular protein). Currently, the 

research of GRP78/Bip in rheumatoid arthritis (RA) is controversial, and the role and 

regulatory mechanism of intracellular and extracellular GRP78/Bip in the activity and 

progression of RA has not been reported yet. The results of our experiments showed 

that GRP78/Bip can be continuously highly expressed in and out of RA cells at the same 

time, and its change trend is closely related to RA activity and progression; the roles 

GRP78/Bip played in and out of cells in the process of RA activity and progression are 

different. Therefore, we put forward the hypothesis of the mechanism of GRP78/Bip in 

and out of RA cells, which explains the reason why GRP78/Bip has different action 

mechanisms under different stresses, and even plays different roles under the same 



stress; besides, it explains the expression differences of GRP78/Bip in and out of RA 

cells, and also the differences of the targeted therapy in RA activity and progression. 

Based on this hypothesis, this research elucidates the effects and mechanism of 

intracellular and extracellular GRP78/Bip in the activity and progression of RA, so as 

to solve the current controversial and unknown problems. 
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