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Research on the effect of salidroside on improving the metabolic pathway
changes caused by oxidative stress injury in amateur marathon runners

JIA Yi' | LIU Xiang-yu', TIAN Jun-sheng® , XIANG Huan',QIN Xue-mei’ ,CHEN An-ping' ,HAN Yu-mei'*

' Physical Education College of Shanxi University
*Modern Research Center for Traditional Chinese Medicine of Shanxi University , Taiyuan 030006 , China

Abstract:In order to explore the effect of salidroside on the oxidative stress damage of amateur marathon runners after a
quantitative load,the urine and blood of 8 subjects were collected at rest and after a quantitative load before and after taking
salidroside for one month. The serum antioxidant level and myocardial enzyme activity were determined, and the urine was an-
alyzed by metabonomics. Compared with the quiet state,serum antioxidant capacity of the subjects was unbalanced and myo-
cardial microdamage was detected after quantitative loading. Fifteen potential biomarkers,including valine, were screened out
from the urine. When the same load was completed after salidroside supplementation, serum antioxidant enzyme activity was
increased , myocardial injury was alleviated, and some biomarkers were significantly adjusted. Thus, salidroside may improve
oxidative stress and myocardial damage in marathon amateurs by promoting the metabolism of related amino acids and lipids,
increasing the use of fat and saving protein.
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Table 1 Basic situation of the subjects(; +s,n = 8)
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Effect of Salidroside supplementation on myocardial enzymes after amount-loading of marathon amateurs (n =8 )

W5 CHM, " P<0.05;** P<0.01;5 CE i, *P <0.05;"P <0.01; 5 MC ZH4H}H.,2 P <0.05;44 P <0.01, Note: Compared with
C,*P<0.05;"" P <0.01;Compared with CE,*P <0.05;*P <0.01 ;Compared with MC,4 P <0.05;44 P <0.01.
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Table 2 Identification results of major metabolites in urine 'H NMR map of marathon amateurs (n = 8)

ETRe fRBEH [l bE: )

No. Metabolite Chemical shift §

1 BEFAMR Succinate 2.36(s)

2 R Acetoacetate 2.29(s),3.43(s)

3 3 - £ I THR 3 - Hydroxybutyric acid 1.17(d)

4 i Glycerin 3.65(m),3.80(m)

5 W& iR Alanine 1.49(d,J=8.57 Hz)

6 L2 Lactate 1.34(d,J=8.40 Hz) ,4.11(q,J =8.32 Hz)

7 ¥R Citrate 2.54(d),2.69(d)

8 MR Valine 1.05(d,J=8.46 Hz)
9 AW Glutamine 3.77(t,J =7.42 Hz)
10 i 5J% Tyrosine 6.90(m,J=2.6 Hz)
11 SRR Tsoleucine 1.22(m),1.44(m)
12 LR BR Leucine 3.72(m)

13 P Acetone 2.23(s)

14 &2 Acetic acid 1.93(s)

15 ATRER Pyruvate 2.46(s),7.65(s)
16 WA, Sarcosine 2.73(s),3.59(s)
17 JILEF Creatinine 3.05(s),4.06(s)
18 I, FR 1R HiPPurate 3.97(d,J=5.84 Hz) ,7.62(t,J =7.47 Hz)
19 ZH% R Histidine 3.16(dd),3.98(dd)
20 5 Xanthine 7.92(s)

21 YIRS HyPoxanthine 8.19(s)

22 THEDH Betaine 3.92(s)

23 245 Serine 3.82(dd)

24 REF B AsPartic acid 3.86(m)

25 H&E Glycine 3.57(s)

26 AR Taurine 3.27(t,]=6.7 Hz)
27 2 - 2 IF TR 2 - Hydroxyisobutyric acid 1.36(s)

28 B Lysine 1.89(m)
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Table 3 Relative peak area of differential metabolites in urine 'H NMR spectra (n = 6)

AH X D T
R Relative peak area ( x 1 000)
Metabolite
C CE ME
HE R Valine 0.22 + 0.09 0.45 = 0.05** 0.11 = 0.05"
A2 Lactate 1.38 + 0.34 1.96 + 0.22% " 2.04 = 0.38
2-$2 5 5 TR 2-hydroxyisobutyric acid 0.58 = 0.24 1.24 +0.16* " 0.59 + 0.27%
PIFRAR Pyruvate 0.91 + 0.07 1.17 +0.13*~ 1.01 = 0.13
FISEDH, Betaine 4.20 + 0.58 3.40 = 0.427 3.60 = 0.39
Hil Glycerin 6.31 + 0.38 5.30 £ 0.49** 6.34 + 0.45%
BE B Glutamine 8.26 + 0.88 6.45 + 0.98** 7.78 = 0.86"
3-$ 5 TR 3-hydroxybutyric acid 0.98 + 0.25 1.58 + 0.20"* 0.97 + 0.14%
Wi R Lysine 0.30 = 0.12 1.12 + 0.09" * 0.36 + 0.23%*
P4 Alanine 1.02 + 0.36 1.73 + 0.48* 1.16 + 0.55
225 R Serine 4.78 + 0.26 3.40 + 0.37% ¢ 5.05 = 0.31%*
SR Tsoleucine 0.98 + 0.21 1.58 + 0.41"* 0.98 + 0.13**
P Acetone 1.17 + 0.07 1.50 + 0.10* 1.10 = 0.19*
BEHAMR Succinate 0.97 + 0.07 1.26 =+ 0.12* * 0.96 + 0.14**
W2 Sarcosine 3.16 = 0.42 2.41 +0.27"* 3.06 = 0.54*
5 CHM, *P<0.05;** P<0.01;5 CE ##ft,*P <0.05;%P <0.01,

Note : Compared with C, * P <0.05; * * P <0.01 ; Compared with CE,*P <0.05;*#P <0.01.

I s class

Valine 2 gyt

2-Hydroxyisobutyric acid

3-Hydroxybutyric acid

. 4
Lysine

2
Isoleucine

Acetone

Succinate

Glycerin

—- Glutamine

Serine

Sarcosine

6 AFRETFMTRKS 11 MEEEDIRSWHRE(n = 6)

Fig. 6 Heat map of 11 differential metabolites in urine under the intervention of salidroside (n = 6)
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