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Thymic Metabolomics for Effect of Ganoderma Polysaccharides

on Radiation-injured Mice
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(Heilongjiang University of Chinese Medicine, Harbin 150040, China)

[ Abstract | Objective;: To observe the effect of Ganoderma polysaccharides ( GP) on endogenous
substance metabolism in radiation-injured mice by metabolomics, so as to find potential biomarkers and analyze
their metabolic pathways, and to explore its mechanism of action. Method: Thirty mice were randomly divided
into normal group ( normal saline) , model group (normal saline) and GP group ( dose of 96 mg - kg™') for 14
days of continuous intragastric administration, 10 mice in each group, 2 h after the intragastric administration on
the 7" day, mice in the model group and GP group were subjected to whole body irradiation by X-rays, except the
normal group. UPLC-Q-TOF-MS was used to detect endogenous small molecule metabolites in thymus tissue of
mice. Principal component analysis (PCA) and orthogonal partial least squares discriminant analysis ( OPLS-DA)
were used to compare the changes of endogenous small molecule metabolites in thees three groups, these differential
metabolites among the three groups were analyzed by Kyoto encyclopedia of genes and genomes ( KEGG) metabolic

pathway method. Result; A total of 34 potential biomarkers were identified, compared with the model group, it

was found that the GP group had a significant reversal trend on L-glutamic acid, taurine, phosphatidylcholine (PC)
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and lysophosphatidylcholine ( LysoPC ), etc.

They were involved in taurine and hypotaurine metabolism,

D-glutamine and D-glutamate metabolism, glycerophospholipid metabolism. Conclusion; GP can play a role in

radiation protection by improving the expression of related potential biomarkers and related metabolic pathways in

thymus of radiation-injured mice.
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12]
12
EBTFHR 300_600F ]5 E%ﬁ’%ﬁ 600 01200/ -500 )
210 ~—_0 250 ©
600 3000 [~ 15
— el 25 : L 600 500 @ m
m
250 o ° 300 2o 600 @ z
® e
[N 250 0
0 i~
L 4 ® -300
-250 @ % 0 -600
e q
Ml 5\ ee 250 500 \
10 | g
15 mo 3]
20\ 7500 °
25~ 600
12
TR ook
o 99954 15
1200 690 — [T~220,, SRFHRL
900} 1200 1200
600} [ » 1900 2 400
300 . 1600 1600
0\ Y 300 800}
-300} 0\
-600} . |0 -800
] 5\ e'e 1-300 [lil 600\
10\ 500 - g00
600
15\ 73000 43 -400 --1 600
20\ 300 ° 0
300 <
25~ 600 400 o 600 13]
800 600

k. IEH AL m. BURAL(FE 3,4 )
M2 REETEATERA5HS A/ RS AR 3D-PCA
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model group under different ion modes
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Table 2 Effect of Ganoderma polysaccharides on endogenous metabolites in thymus tissue of model mice
No. m/z HMDB ID  ESI iz AF VIP i R P PR
1 124.002 HMDB0000251 + C,H;NO,S 1.775 4§ taurine 0. 000 553 i
2 259.010 HMDB0000963 + C4H,;0,PS 3.267 5-H 3L g% X — OB 1-Bf 8 5-methylthioribose 0. 000 241
1-phosphate
3 135.024 HMDB0000157 + CsH N, O 1.129 Y # WS hypoxanthine 0.013 067 1
4 345.236 HMDB0033897 + C,, H,, 0, 1.399  4RAER ginkgolic acid 0. 000 634 !
5 142.966 HMDB0029571 + C,H,Cl, 1.401  1,2-"4{ &%t 1,2-dichloroethane 0. 022 994 i
6  289.022 HMDB0002127 + C,H 0,8 1.313  3-%i 57/ 3-mercaptolactic acid 0. 000 013 1
7 319.219 HMDB0002190 + CyoH3, 04 4.433 5,6-F -8, 11,14-— 1t =45 R 5,6-epoxy-8,  0.000 016 !
11,14-eicosatrienoic acid
592.360 HMDB0010392 + C,Hy, NO, P 1.081 ¥ ifiL 5 i ik I ( LysoPC) [20:2(112,147) ] 0.010 384 1
9  639.461 HMDBO0011136 + CyoH;, 0, 1.058  19-F b =Bk UM TR 19(S)-HETE 0.001 170 1
10 568.361 HMDB0010384 + CosHsy NO, P 2.318  LysoPC(18:0) 0.015 544 !
11 552.366 HMDB0013122 + Cos Hsy NO, P 1.964  LysoPC(P-18:0) 0. 000 029 !
12 585.351 HMDB0000145 + C g H,, 0, 1.839  MEF estrone 0. 000 742 i
13 640.289 HMDB0013058 + CyH, N0, 1.071 S-(9-Wi 4 delta9, 12-PGD 2) -4+ Bt H ik S-(9-  0.000 444 !
deoxy-delta9 , 12-PGD2 ) -glutathione
14 804.559 HMDB0004866 + C,,H;yNO 5 3.791  FLWERH £ (lactosylceramide) (d18:1/12:0) 0. 027 730
15  830.572 HMDB0008071 + C,4Hg NOL P 2.583 WEMSTEAHAR (PC)[18:1(112)/18:1(9Z) ] 0. 005 376 1
16 857.640 HMDB0000712 + C,; Hy3 NO 1. 064 7S % B L-PA B BB hexadecanedioic acid 0. 036 869 !
mono-L-carnitine ester
17 568.587 HMDB0031489 + C,Cl,0 3. 635 1,1,1,3,3,3- 5 &-2-A M 1,1,1,3,3,3- 0.000 399 !
hexachloro-2 -propanone
18 146. 037 HMDB0000148 + CsHyNO, 1.431  L-A%# L-glutamic acid 0. 000 976 1
19  175.013 HMDB0014684 + C,H,FN,0, 1.231  $ERWEIE fluorouracil 0.022 132 1
20 356.991 HMDB0004812 + CgH, 0, 1.382  2,5-Wkm§ — H /2 2 ,5-furandicarboxylic acid 0. 004 064 !
21 306.066 HMDB0028752 + CoH 3N, 0, 1.039  RAZEMAEMR aspartyl-glutamate 0.001 968 1
22 353.226 HMDB0014968 + C,, H;NO 1.565  ZHING MK phenmetrazine 0. 005 743 1
23 538.314 HMDB0010383 + C,,H,gNO, P 1.326  LysoPC[16:1(9Z) ] 0.012 099 !
24 566.345 HMDB0002815 + C,Hs, NO, P 1.646  LysoPC[18:1(92) ] 0. 007 453 !
25  528.308 HMDB0000722 + Cae HysNOS S 1.827  fGBHMEEA iR lithocholyltaurine 0. 020 157 1
26 204.125 HMDB0012215 - CoH,;5sN5O 1.357 %4 F Kk FE dihydrozeatin 0. 000 303 1
27 813.668 HMDB0012107 - CpyHgy N, OGP 5,459 Himifg (SM) [d18:1/24:1(15Z) ] 0. 006 698 1
28 190.051 HMDB0000978 - C,oHyNO, 1.016 4-(2-5 KA H) 2, 4T H AL T R 4-(2- 0.000 173 !
aminophenyl) -2 ,4-dioxobutanoic acid
29 279.162 HMDB0013248 - C,sH,,0, 1. 868 oz HE O 2648 R = B R monoethylhexyl  0.000 003 1
phthalic acid
30 438.300 HMDB0032797 - C,H, 0, 1.259  ZEA[AZ jasmonic acid 0. 023 863 1
31  482.359 HMDB0036688 - C,5H,0, 1.521  AKFHEHK NS costunolide 0. 000 017 1
32 546.356 HMDB0010393 - C, Hy, NO, P 1.710  LysoPC[20:3(57,87,11Z) ] 0. 000 211 !
33 497.241 HMDB0035626 - CysHy 0 1.880  #% %%k 1F glaucarubin 0. 009 469 !
34 760.584 HMDB0007879 - C,, Hg, NOG P 3.094  PC[14:0/20:1(11Z) ] 0. 034 566 1

TE: R SRR T

by LR,
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Hh B AR, 1 S 5 A6 A DU R A L ST v R X
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Fig. 6 Topological analysis of Ganoderma polysaccharides on

potential biomarkers in thymus tissue of radiation-injured mice
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Table 3 Metabolic pathways of Ganoderma polysaccharides on potential biomarkers in thymus tissue of radiation-injured mice

i ?k%% bl VE Fic %1 J i i %
BB A W /A P ALK

AEA: DU BR AR arachidonic acid metabolism 36 0.56 3 0.016 6 0. 02
#5 M5 114 sphingolipid metabolism 21 0.33 2 0.040 4 0
2 bt = iR A 2 & R 1R T cysteine and methionine metabolism 27 0.42 2 0.063 9 0
D-25 % Bk i f D-25 & B2 1 D-Glutamine and D-glutamate metabolism 5 0.08 1 0.075 3 1. 00
H s R AL glycerophospholipid metabolism 30 0. 47 2 0.077 0 0.18
V3 A2 188 linoleic acid metabolism 6 0.09 1 0.089 8 0
£l 2 F0 Y 2R B 2 18 38F taurine and hypotaurine metabolism 3 0.12 1 0.117 9 0.43
- R 2 X a-linolenic acid metabolism 9 0.14 1 0.1317 0
A A nitrogen metabolism 9 0.14 1 0.1317 0
HEFACH histidine metabolism 15 0.23 1 0.210 1 0
T A butanoate metabolism 22 0. 34 1 0.293 1 0
WA R KA Z R M Z B2 10 alanine, aspartate and glutamate metabolism 24 0.37 1 0.3152 0.26
2 e H AR AR glutathione metabolism 26 0. 40 1 0.336 7 0. 06
W BBk T2 22 {4 8 porphyrin and chlorophyll metabolism 27 0.42 1 0.347 1 0
25 -H At B drug metabolism-other enzymes 30 0. 47 1 0.377 7 0.25
{5 12 AR 3 trptophan metabolism 40 0.62 1 0.469 9 0
K5 & R AN & B2 18 arginine and proline metabolism 44 0. 68 1 0.503 0 0.09
2% BE I R A W& B primary bile acid biosynthesis 46 0.71 1 0.518 8 0.03
I 14 £ 3 purine metabolism 68 1.06 1 0.663 9 0.01
ZEERE-IRNA A= 94 i, aminoacyl-tRNA biosynthesis 69 1.07 1 0.669 3 0
2 [ B R A2 W05 A steroid hormone biosynthesis 72 1.12 1 0.685 3 0.03

LysoPC(P-18:0) ,LysoPC(18:0) ,LysoPC[20:2  (11Z,14Z) ], LysoPC[18:1(9Z) ], LysoPC[20 : 3
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(52,82,11Z) ] ,LysoPC[16:1(92) | &2 5 H i
HEARHE, S BT b B A L — AR FR D 1 I B3 s Tk AIEL ik
VS Il O T UL R e il A2 KA A T I
T LR, HL A Y TR 1 7RV Il i T L
gy, T DA 2 240 AR T I B BE LA
WA, R R G U RE R AR L. IR A R B
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