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ABSTRACT Objective: To investigate the levels of serum Irisin and heat shock protein 70 (HSP70) in patients with amyotrophic
lateral sclerosis (ALS) and their clinical significance. Methods: 62 patients with ALS who werre admitted to Neurology Department of
The 904 Hospital of the Joint Service Support Force of the Chinese People's Liberation Army from January 2017 to December 2020 were
selected, and they were divided into early ALS group (n=30) and late ALS group (n=32) according to E1 Escorial diagnostic criteria. 58
healthy volunteers who underwent physical examination in our hospital during the same period were selected as the control group. The
levels of serum Irisin and HSP70 in the three groups were compared, and the correlation between the levels of serum Irisin and HSP70
and oxidative stress indicators, amyotrophic lateral sclerosis functional rating scale revised (ALSFRS-R) score, Edinburgh cognitive and
behavioral scale (ECAS) score and electromyogram parameters in patients with ALS were analyzed. The diagnostic efficacy of serum
Irisin and HSP70 for ALS was analyzed by receiver operating characteristic (ROC) curve. Results: Compared with the control group, the
levels of serum Irisin, HSP70, glutathione peroxidase (GPX) and superoxide dismutase (SOD) in the early ALS group and late ALS group
were significantly decreased, and the levels in the late ALS group were lower than those in the early ALS group (P<0.05). Compared with
the control group, the levels of serum 8-hydroxy-2 deoxyguanosine (8-OHDG) and malonaldehyde (MDA) in the early ALS group and
late ALS group were significantly increased, and the levels in the late ALS group were higher than those in the early ALS group (P<0.05).
The ECAS score and the ALSFRS-R score of the late ALS group was lower than that of the early ALS group (P<0.05). Compared with

the early ALS group, the levels of compound muscle action potential (CMAP) of median nerve, ulnar nerve, common peroneal nerve and
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tibial nerve in the late ALS group were significantly lower (<0.05). Pearson test results showed that the levels of serum Irisin and HSP70

were negatively correlated with serum 8-OHDG, MDA (P<0.05), and were positively correlated with the levels of serum GPX, SOD,
ECAS scores, ALSFRS-R score, median nerve CMAP, ulnar nerve CMAP, common peroneal nerve CMAP and tibial nerve CMAP (P<0.05).
ROC analysis showed that the ROC-AUC (0.95CI) of Irisin and HSP70 combined application was 0.850 (0.722~0.976), indicated high

diagnostic efficiency. Conclusion: The levels of serum Irisin and HSP70 in patients with ALS are related to the excessive activation of

oxidative stress, cognitive function and neurological impairment in patients in patients. Serum Irisin and HSP70 may become one of the

biomarkers for the diagnosis and assessment of ALS.
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Table 1 Comparison of the levels of serum Irisin, HSP70, oxidative stress indicators and ALSFRS-R score(x+ )

Groups n Irisin(ng/mL) HSP70(ng/mL) 8-OHDG(ng/L) MDA(umolV/L)  GPX(U/mL) SOD(U/mL)
Control group 58 53.23+ 4.78 3.37+ 0.55 133.82+ 11.03 5.33% 1.21 59.61% 10.74 95.38+ 8.97
Early ALS group 30 45.06% 3.02* 2.89+ 0.46* 169.46+ 9.83* 6.39+ 0.98* 4738+ 7.84% 7549+ 7.20*
Late ALS group 32 20.19+ 3.21%* .71+ 0.21*  201.31% 15.01*  8.09+ 1.17* 35.92+ 9.04** 63.171 9.74**
F 707.109 134.985 339.298 59.828 63.919 148.976
P 0.000 0.000 0.000 0.000 0.000 0.000

Note: compared with the control group, *P<0.05. Compared with the early ALS group, “P<0.05.

2.2 ALS BHIAF ALS BpHAZRIA AN ThAE AN ThAE LL B LL B
ALS I #H4H ECAS 314y . ALSFRS-R 4K T ALS .14

Z(P<0.05), W3k 2,

%2 ALS BRHAZAFN ALS B EAAIN AT RE AR Z ThBELL AR L 32 (2t 5, 43)

Table 2 Comparison of cognitive function and neurological function between early ALS group and late ALS group( xt s, scores)

Groups n ECAS score ALSFRS-R score
Early ALS group 30 88.35% 4.21 4291+ 4.72
Late ALS group 32 83.26+ 3.85 21.03% 6.58

t 4.972 14.956
P 0.000 0.000

23 MANRESHLE
5 ALS RN EE, ALS BRI ALIE hph e RO ik

M2 LI R ZE) CMAP B I FAI(P<0.05). W3 3.

* 3 WHENEESHR(xE 5,mV)

Table 3 Comparison of electromyogram parameters between the two groups(xt s, mV)

Common peroneal

Groups n Median nerve CMAP Ulnar nerve CMAP Herve CMAP Tibial nerve CMAP
Early ALS group 30 7.84+ 1.49 6.32%+ 1.07 545+ 0.53 9.04+ 1.50
Late ALS group 32 3.11% 1.05 2.53+ 0.43 2,61+ 0.47 5.96+ 0.34

t 14.522 18.514 22.355 11.315
P 0.000 0.000 0.000 0.000

2.4 ALS B EIME Irisin, HSP70 7k T 5 & 4k 57 846 45 L ALS-
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8-OHDG MDA £ i #H 3 (P<0.05), 5 1.3 GPX.SOD 7K .E
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HE— L ERH IR Irisin . HSP70 %+ ALS i2Wiskfg. LI ALS
2N FHEEREAS (n=62 ) , LAXT BRZH S [ R AR (n=58 ), 57 ROC
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BL(AUC)(0.95CI) 43514 0.743(0.552~0.934) ,0.731(0.478~
0.986), Wi 15 45 15 43 i FH i : AUC (0.95CT) Jy 0.850 (0.722 ~
0.976) , IZWIALRER o 4RI 4, ROC A £ WL 1.

3 Wi
ALS (15 A A SRR 22 L RV P R 25 S A48 L DR 5

AR AARRE I AT BRI SRR R B SAE S N SF O ALS
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Table 4 Correlation between the levels of serum Irisin and HSP70 and oxidative stress indicators, ALSFRS-R score, total ECAS score and

electromyogram parameters in patients with ALS

Serum Irisin Serum HSP70
Indicators
r P r P

ECAS score 0.194 0.038 0.247 0.026

ALSFRS-R score 0.217 0.029 0.289 0.020

8-OHDG -0.678 0.000 -0.356 0.005

MDA -0.538 0.000 -0.378 0.002

GPX 0.629 0.000 0.431 0.000

SOD 0.586 0.000 0.492 0.000

Median nerve CMAP 0.256 0.018 0.338 0.013

Ulnar nerve CMAP 0.261 0.015 0.343 0.009

Common peroneal nerve CMAP 0.246 0.023 0.462 0.000

Tibial nerve CMAP 0.239 0.026 0.515 0.000

* 4 MiF Irisin HSP70 34 ALS 2 BT 218E
Table 4 Diagnostic efficacy of serum Irisin and HSP70 for ALS
Indicators AUC(0.95CI) Threshold Sensitivity(n/N)  Specificity(n/N) Jordan index Accuracy(n/N)
Irisin 0.743(0.552~0.934) <35 ng/mL 0.790(49/62) 0.707(41/58) 0.497 0.750(90/120)
HSP70 0.731(0.478~0.986) <2.5ng/mL 0.710(44/62) 0.759(44/58) 0.469 0.733(88/120)
Irisin+tHSP70 0.850(0.722~0.976) 0.855(53/62) 0.845(49/58) 0.700 0.850(102/120)
1.0 0 T T 2 B0 AL, B A P 2 U AR S s

e

08 r

0.6

Sensitivity

04
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—{— HSP70
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0.4 0.6 0.8
1-Specificity
& 1 ROC #3#f7 #h %k
Fig.1 ROC analysis curve
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