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Effects of Guilingji on serum metabolites in D-galactose-induced
aging in rats
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Abstract: This work investigates the effects of Guilingji (GLJ) on D-galactose-induced aging and changes in
serum metabolites by UHPLC-Q exactive orbitrap-MS in rats. The rat model of aging by subcutaneous injection of
D-galactose (300 mg-kg™) was used to analyze the effect of different concentrations of GLJ (37.5, 75, 150 mg-kg?)
on an open field test in aging rats. Rat serum was collected after 8 weeks and subjected to LC-MS to analyze the
anti-aging effect of GLJ. Animal experimentation was approved according to the Committee on the Ethics of
Animal Experiments of Shanxi University (SXULL2014032). GLJ significantly improved the autonomous activity
of rats. Compared with the control group, 23 metabolites in the treated group changed significantly, involving three
main pathways. The group that was given GLJ had altered regulation of 4 serum metabolites in two pathways. Our
results indicate that GLJ can delay aging behavior in rats; the mechanism of this anti-ageing effect remains to be
determined.
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3000 UHPLC-Q Exactive Orbitrap MS 33 47 $ 4% % 4E |
K FH (1) €0 3% F: >4 Waters ACQUITY UPLC HSS T3 {4
FE, WA A A (0K, & 0.1% FER)-B (L, & 0.1%
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Table 1  Effects of Guilingji on open field of D-galactose induced
aging rats (n = 8, X + s). The results of the open field test of control
(C), model (M), high dose Guilingji (GLJ-H), medium dose Guilingji
(GLJ-M), low dose Guilingji (GLJ-L). P<0.01 vs control group;
#P<0.05, #P<0.01 vs model group

The time of escape  The numbers of ~ The numbers of

Group from central grid crossing rearing
Control ~ 0.635+0.075 22.750 £ 9.908 4.375+2.825
Model 0.906 + 0.174™ 4.625+4.479"  0.625+0.518™
GLJ-H 0.736 + 0.132* 15.125 + 6.081" 3.000 + 1.069*
GLJ-M 0.785 = 0.156 17.625 +10.211%  1.625 + 1.187

GLJ-L 0.773 + 0.082% 17.875+9.553" 2,250 + 1.281%

P

Open field index

]
C M GLJ-H GLJ-M GLI-L
Group

Figure 1  Open field index results of rats in each group. n = 8,
X £ 5. "P<0.01 vs control group; *#P<0.01 vs model group
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Figure 2 PLS-DA scatter plot of serum from all rats (A) and
OPLS-DA scatters plot (B), corresponding S-plot (C), correspond-
ing validation plot of serum of rats in control and model groups
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Figure 3 OPLS-DA scatters plot (A), corresponding validation plot (B) and corresponding S-plot (C) of serum of rat serum from model

and GLJ-H; OPLS-DA scatters plot (D), corresponding validation plot (E) and corresponding S-plot (F) of serum of rat serum from model

and GLJ-M; OPLS-DA scatters plot (G), corresponding validation plot (H) and corresponding S-plot (I) of serum of rat serum from model

and GLJ-L
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Table 2 Differential metabolites in serum of aging rats induced by D-galactose. 1 -up-regulated metabolite | -down-regulated metabolite;

“P<0.05
. . GLJ-H Ratioof GLJ-M Ratioof GLJ-L Ratio of
NO. Name te/min m/z on MVSC M GLI-HI% vsM  GLI-MI% vsM GLI-L/%
1 Erucamide 31.306 338.3421 M+H 1~ ! 89.7 ! 44.4 l 47.9
2 (-)-Cholesteryl acetate 33.802  429.3727 M+H T
3 17(S)-Hydroxy arachidonic acid 18.263  319.2279 M-H T ! 39.1 ! 9.2
4 lIsoleucine 3249 1321021 M+H " 1 25.8 1 58.0 1 29.9
5  11,12-Epoxy-(5Z,8Z,11Z)-icosatrienoic ~ 18.261  321.2424 M+H 1 i 40.7 ! 13.2 ! 3.1
acid
6 (-)-Nabilone 11.703 373.2745 M+H - 1 13.7 i 21.7 1 98.8
7 Cholic acid 11.704 407.2804 M-H L 1 15.2 1 21.7 1 102.0
8  2-Hydroxyphenylalanine 1.731  182.0813 M+H e 1 18.0 1 53.9 1 73.4
9  D-Erythro-sphingosine 1-phosphate 14.017  380.2563 M+H T i 8.2
10  1-Stearoyl-sn-glycero-3-phosphoetha- 16.946 4823617 M+H L 1 53.9 1 48.7
nolamine
11 Taurochenodeoxycholic acid 8.626  498.2896 M-H T i 40.5 i 9.2 ! 73.9
12 Taurocholic acid 8.797 516.2989 M+H T 43.9 ! 5.7
13 D-(-)-Fructose 1.366 181.0706 M+H - 1 28.1 i 2.0 i 17.1
14 N,N-Dimethylsphingosine 29.077 3283210 M+H T ! 19.1 ! 58.1 ! 65.8
15  Palmitoylcarnitine 16.335  400.3422 M+H T
16  3,4-Dihydroxyphenylpropionic acid 1.735  183.0651 M+H 1 1 7.8 1 51.0 1 64.4
17 Dichloroacetic acid 34.945 1289504 M+H T ! 68.8
18 D-(+)-Malic acid 1.71 135.0287 M+H - 1 15.1 1 73.6 il 24.4
19  Oleamide 26.841 2822795 M+H |~ 1 29.2
20  Palmitoyl sphingomyelin 34305 7035748 M+H T } 68.4 } 29.9 b 98.5
21  3-Hydroxy-2-(icosanoyloxy) propyl 25.847 552.4034 M+H i
2-(Trimethylammonio) ethyl phosphate
22 D-Sphingosine 13.885  300.2897 M+H T i 41.9 b 41.3 ! 13.4
23 Linoleyl carnitine 15552 4243424 M+H T

@ Primary bile acid biosynthesis

§- ® Sphingolipid metabolism

-logP

Valine, leucine and isoleucine biosynthesis
-]

L
°

0 005 010 015 020 025 030
Pathway impact

Figure 4 MetPA analysis of metabolic pathway
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Figure 5 Correlation analysis between open field index and differential metabolites in rats
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