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ABSTRACT Objective: To investigate the expression of Arc protein in serum and its relationship with neuronal necroptosis in
severe traumatic brain injury (STBI) patients. Methods: This is a retrospective study. Fifty-five sTBI patients, admitted to the department
of neurosurgery in the 123th Hospital of PLA from June 2013 to April 2017, were selected as the sTBI group (sTBI), and 55 healthy
subjects accepted physical examination at the same period in the same hospital were selected as the control group (Control). The patients
in sTBI group were further divided into low Arc level group (< 150.37 pg/mL, sTBI-L) and high Arc level group (> 150.37 pg/mL,
sTBI-H). The enzyme linked immunosorbent assay (ELISA) was performed to determine the protein levels of Arc in serum. Western blot
was performed to detect the expression of necroptosis-associated factors, including receptor protein interacting kinase 1 (RIPK1),
receptor protein interacting kinase 3 (RIPK3) and mixed lineage kinase domain-like (MLKL). ELISA was also used to measure the levels
of inflammatory cytokines, including interleukin-1@ (IL-1B), tumor necrosis factor-a (TNF-a) and interleukin-10 (IL-10). Results: The
protein level of Arc in sTBI group was higher than that in Control group (150.37 + 21.08 pg/mL VS. 87.65 £ 13.43 pg/mL), and the
difference was statistically significant (P < 0.001). The expression of RIPK1, RIPK3 and MLKL in sTBI-L or sTBI-H group was higher
than that in Control group (P < 0.001). The expression of RIPK3 and MLKL in sTBI-L group was higher than that in sTBI-H group (P <
0.001), but the expression of RIPK1 in sSTBI-L group and sTBI-H group were not statistically different (P =0.181). The levels of IL-1p,
TNF-« and IL-10 in sTBI-L or sTBI-H group was higher than that in Control group (P < 0.001). The levels of IL-13 and TNF-« in
sTBI-L group was higher than that in sTBI-H group (P = 0.027 or 0.008), whereas the levels of IL-10 in sTBI-L group were lower than
that in sSTBI-H group (P=0.015). Conclusions: The expression of Arc protein is significantly increased in serum of sTBI patients, and its
expression is associated with neuronal necroptosis and inflammatory factors.
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Table 1 Comparison of the clinical characteristics among three groups of subjects
Groups Control sTBI-L sTBI-H
Sex
Male 27 14 16
Female 28 12 13
Age 495+ 11.6 523+ 10.7 517+ 12.7
BMI 235+ 2.7 242+ 3.1 238+ 2.8
Smoking
Yes 18 8 10
No 37 18 19
Liquor
Yes 21 9 11
No 34 17 18
GCS score 4.7+ 1.7 49+ 1.6
Operation
Yes 22 24
No 4 5
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Fig.1 Comparison of the Arc protein levels in serum
between control group and sTBI group
Note: Data are expressed as mean + SD. *P < (.05,

compared with Control group.
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Fig.2 Comparison of the expression of serum necroptosis-related proteins between different groups

Note: Data are expressed as mean + SD. *P < (.05, compared with Control group. “P < 0.05, compared with sTBI-L group.
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Fig.3 Comparison of the expression of serum inflammatory cytokines between different groups

Note: Data are expressed as mean £ SD. *P < (.05, compared with Control group. *P < 0.05, compared with sTBI-L group.
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