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ABSTRACT Objective: To study the relationship between serum superoxide dismutase (SOD), glutathione peroxidase (GSH-Px),
macrophage inflammatory protein-lac  (MIP-1a), vascular endothelial growth factor (VEGF) levels and electromyogram characteristics
and disease course in patients with amyotrophic lateral sclerosis (ALS). Methods: From December 2018 to December 2020, 86 patients
with ALS admitted to our hospital were included in the study, and were labeled as the pathological group. In addition, 90 healthy people
who underwent physical examination in our hospital during the same period were selected as the control group. Serum SOD, GSH-Px,
MIP-1«, VEGEF levels and electromyogram characteristics were measured and compared between the two groups. In addition, according
to the difference in disease course, all patients in the pathological group were divided into 42 patients in the longer course group and 44
patients in the lower course group. Serum SOD, GSH-Px, MIP-1«, VEGF levels and amyotrophic lateral sclerosis functional rating scale
revised (ALSFRS-r) score were compared between the two groups. Pearson correlation analysis was used to determine the relationship
between serum SOD, GSH-Px, MIP-1« and VEGEF levels and electromyogram characteristics and disease course in patients with ALS.
Results: Serum SOD and GSH-Px levels in the pathological group were lower than those in the control group, while the MIP-1«a and
VEGF levels were higher than those in the control group (all P<0.05). All electromyogram parameters in the pathological group were
lower than those in the control group (all P<0.05). The serum SOD, GSH-Px levels and ALFRS-r in the longer course group were lower
than those in the lower course group, and the MIP-1a and VEGF levels were higher than those in the lower course group (all P<0.05).
Pearson correlation analysis showed that the serum SOD and GSH-PX levels of patients with ALS were positively correlated with each
nerve consistent with muscle action potential (CMAP) of electromyogram and ALFRS-r score, and negatively correlated with the disease

course (all P<0.05). The MIP-1a and VEGF levels were negatively correlated with each nerve CMAP of electromyogram, and positively
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correlated with the disease course (all P<0.05). Conclusion: Serum SOD and GSH-Px of patients with ALS are lower, while MIP-1a and

VEGF are higher, which are closely related to electromyogram characteristics and disease course, and it worthy of clinical attention.
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Table 1 Evaluation of serum SOD, GSH-Px, MIP-1a and VEGF levels in two groups(xt s)

Groups n SOD(U/mL) GSH-Px(nmol/L) MIP-1a(pg/mL) VEGF(pg/mL)
Pathological group 86 58.43+ 8.24 40.75+ 7.82 318.16% 43.25 930.86% 104.83
Control group 90 83.22+ 12.05 63.39+ 9.25 196.22+ 31.03 754.81% 87.24

t - 8.484 8.804 11.255 6.194

P - 0.000 0.000 0.000 0.000
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Table 2 Evaluation of electromyogram parameters in two groups(mV, xt s)
Nervus peroneus
Groups n Median nerve CMAP Ulnar nerve CMAP . Tibial nerve CMAP
communis CMAP
Pathological group 86 3.06x 0.57 3.90+ 0.75 3.40% 0.68 6.84+ 0.79
Control group 90 8.14x 1.12 8.82+ 1.14 6.12+ 0.79 1431+ 2.23
t 19.951 17.677 12.687 15.687
P 0.000 0.000 0.000 0.000
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Table 3 Comparison of serum SOD, GSH-Px, MIP-1q, VEGF levels and ALSFRS-r score in patients with different disease course(xx s)

ALSFRS-r score

Groups n SOD(U/mL) GSH-Px(nmol/L)  MIP-1a(pg/mL) VEGF(pg/mL) ( )
score
Lower course group 44 73.44+ 9.38 50.03+ 8.57 248.35+ 40.19 831.49+ 101.05 40.39%+ 4.10
Longer course group 42 41.38 4.95 30.21% 6.45 39748+ 55.17 1043.79+ 125.48 32.14% 3.85
t - 14.356 8.858 12.119 6.421 7.082
P - 0.000 0.000 0.000 0.000 0.000
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Table 4 Correlation analysis of serum SOD, GSH-Px, MIP-1a and VEGF levels with electromyogram characteristics,

disease course and ALSFRS-r score in patients with ALS

SOD GSH-Px MIP-1a VEGF
Indexes
r P r P r P r P

Median nerve CMAP 0.523 0.000 0.583 0.000 -0.485 0.007 -0.537 0.000
Ulnar nerve CMAP 0.534 0.000 0.571 0.000 -0.492 0.006 -0.514 0.000

Nervus peroneus
0.510 0.001 0.542 0.000 -0.535 0.000 -0.529 0.000

communis CMAP
Tibial nerve CMAP 0.487 0.007 0.519 0.000 -0.578 0.000 -0.565 0.000
Disease course -0.562 0.000 -0.546 0.000 0.578 0.000 0.524 0.000
ALSFRS-r score 0.552 0.000 0.604 0.000 -0.675 0.000 -0.654 0.000
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