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Metabolism in Rats with Renal Fibrosis Based on Metabolomics
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Abstract ; Objective To study the effect of Sangi( Notoginseng Radix et Rhizoma) on mitochondrial energy metabolism of rats
with adriamycin induced kidney fibrosis with blood stasis. Methods Thirty rats were divided into 6 groups randomly, including
normal group, model group,Sangi( Notoginseng Radix et Rhizoma) low — dose group,Sangi( Notoginseng Radix et Rhizoma) me-
dium — dose group, Sangi ( Notoginseng Radix et Rhizoma) high — dose group and positive control group, with 5 rats in each
group. The mitochondrial structure of rat renal tissue was observed by electron microscopy. The contents of adenosine triphos-
phate(ATP) ,adenosine diphosphate ( ADP) | adenosine monophosphate ( AMP) | the activities of Na* — K* — ATPase, Ca’* —
Mg** — ATPase and the activities of mitochondrial respiratory chain complex enzyme | — IV were detected by chemical method.
The metabolites of urine were analyzed by liquid chromatograph and mass spectrometer. The differential metabolites were en-
riched by Kyoto Encyclopedia of Genes and Genomes( KEGG) metabolic pathway. Results Under electron microscope ,the mito-
chondrial structure of renal tissue in the model group was incomplete ,and Sanqi( Notoginseng Radix et Rhizoma) could maintain
the homeostasis of renal mitochondrial structure. Sangi ( Notoginseng Radix et Rhizoma) could increase the mitochondrial ATP
content of the renal tissue , the activities of Na* —K* — ATPase,Ca’* —Mg>* — ATPase and mitochondrial respiratory chain com-
plex enzyme [ —IV. Sangi( Notoginseng Radix et Rhizoma) could reduce the contents of mitochondrial ADP and AMP of renal
tissue . After analysis and comparison among the groups,11 different urine metabolites were screened, including ferulic acid, for-

in, arabitol , acetamide , biotin, allantoic acid, 6 — methylmercaptopurine,4 — hydroxy — 2 - quinolone, aminopentanedioate , 6 —
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methyladenine and moupinamide. Further enrichment of urine metabolites by KEGG in different experimental groups showed that

the aldosterone — regulated sodium reabsorption signal pathway was significantly different. Conclusion Sanqi( Notoginseng Radix

et Rhizoma) regulates the differential urine metabolites and raldosterone — regulated sodium reabsorption signal pathway. Sanqi

(Notoginseng Radix et Rhizoma) can improve mitochondrial energy metabolism and renal fibrosis in chronic kidney diseases

(CKD) rats with blood stasis by multi — target and multi — pathway.

Keywords : chronic kidney disease ; Sanqi( Notoginseng Radix et Rhizoma) jrenal fibrosis ; mitochondrial energy metabolism;

metabolomics
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S SCXK (3l ) 2019 - 0004, Zh 4 9% 3 fo # & A fit 5
DW20221221 -241, 7£)7 P4 E 25 B iR B 224 T AE W 3 i 58
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A JE B, Nikon Eclipse E100) , £ I fig i 45 [ ( Molecular De-
vices, Flexstation3 ) , i% 5} H 7 i f# 4% ( HT7800/HT7700 , HITA-
CHI) , & AH 8,3 1Y ( Thermo, Vanquish ) , Jii §i {% ( Thermo , Orbi-
trap Exploris 120) ,HE Je% (_F¥EJEEL, G2006) , ATP & & &
A& (PR A 9 TRERFGE T, A095 —1 — 1) , ADP &5 &l
FidF & ( Abcam, ab83359 ) , AMP & & M & i 7 & ( Abcam,
ab273275) , ATP i 22 1250 & (F 0% 2 A ) TR 55 0T,
A016 -2) , ZR RN I 55 52 45 14 1 /NADH — CoQ i Ji i 14
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1.5.2 FAZRKEARGESRMERIEE TS EIATP &
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RLARRE IR S G ARG T - IVIGTH.

1.5.3 RRARMAFHH (1) i% 5K Thermo Vanquish
(Thermo Fisher Scientific, USA) # & 20 AH &R 4, f#i i ACQU-
ITY UPLC® HSST3(2.1 x 150 mm, 1.8 pm) ( Waters, Milford,
MA , USA) {834} ,0. 25 mL/min [ 53,40 °C AN, HERER 2
pLo FBFEER, WM 0. 1% FIR LI (C) 0. 1% M iR
JK(D) BRI FLFE R 0 ~1 min,2% C;1 ~9 min,2% ~50%
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C;9 ~12 min,50% ~98% C;12 ~13.5 min,98% C;13.5 ~ 14
min 98% ~2% C;14 ~20 min.2% C. 5 FH, FighiHl N
ZIE(A) F1'5 mmol/L R £ 7K (B) , H B BRI A2 )3 0 ~ 1
min,2% A;1 ~9 min,2% ~50% A;9 ~12 min,50% ~98% A;
12 ~13.5 min,98% A;13.5 ~14 min,98% ~2% A;14 ~ 17
min,2% A,

(2) [ ii% 4% {4 : Thermo Orbitrap Exploris 120 [ 3% 16 I #%
(Thermo Fisher Scientific, USA) , B Wi %5 B T Y5 (ESI) , 1E 1 &
TR IR EEHE . IER TS HEN 3. 50 kV, 177
LT —-2.50 kV, 5575, 30 arb, # B/, 10 arb, B4 IR
325 °C, LAp#E4e 60 000 HEAT — R 41, 908 T L E
100 ~ 1000 m/z, 3% Ffl HCD 47 2024 , Bl i &4 30%
TP HRA 15 000, RAEAF ST 4 B AT IR, A oR
BIASHERR LBRICBEE R MS/MS {5 5.

(3) 4 ¥ 5 4 #r: 18 i3 Proteowizard 4K {4 £3
(v3.0.8789) h MSConvert " ¥ J5 45 5 3% T #1314 % #62
mzXML SCHFAE e R RXCMS SR A3 47 04 A T | e 2ot 3 |
AT AL SR T B4 SR EAT by =2, ppm = 15,
peakwidth = ¢ (5,30) , mzwid = 0. 015, mzdiff = 0. 01, method =
“centWave” . & 2N L %0 4% &£ HMDB |, massbank | LipidMaps ,
mzcloud [KEGG J [ @) BT R HEAT 4 K 258 , S80I E Ol <
30 ppm, {fHLEIEIT 10, BNEETREA Y e i EH S
JITAE AR R (LR AN Lh e B, SeBA —Ak, HETT R
KIE MR R G IR E

S R B4 Ropls 23 3l 4 A A B4k 28 47 32 0802 23
(PCA) fidse/ N3¢ 11 51 43 #1 ( PLS — DA) , I 43 5l 2 il 4+ 43
Bl R S REAS R AR A A 25 5 o FH B H0Re 36 Jy i o A
HATI AR .
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RAEGE TR T3 P value {5, OPLS - DA (g4t 75t AE &
B HBHE (VIP) fold change THAA 122 AR A, 5 1 451G 3
WYL 530 T RE AR 43 S ) ) 5 e e B R AR BE T, il A
I TLE . 24 P value {H <0. 05 F1 VIP {8 > 1 i, A 4R
W T HA SR

(4) J P53 >R T MetaboAnalyst ZR440 X6 5 16 22 A 4
S F AT DI REE B S AR AT . AR AT B A58 R
KEGG Mapper AJ WL T H##47 22 S A Qi 5 a0 B 1 A )
1.6 Fitair

R SPSS 22. 0 BRAF#ATGE I 40 HT L TR BORMAT & IE A4y
A H 7 2555 LABIER + AR 28 ROR , AFF G B 43040 sy 25885
DL A 8 (A RrmiEE ) SRR . FF A B 431 2555 M 2 6
A LR TP 28y 25 43 A, HL 1) P R LR T LSD — o A
B ANFFA IR 4370 807 25 A5 55 B 2R FH B RIAS 55 ( Kruskal —
wallis) , 5 LL %8 % ] Wilcoxon 3, P <0.05 N2 R EH 4511
R,

2 #R
2.1 ZUARREAREAIBENY TN

KRB LB S B R, 1 4R RS H AL S
THWE IR R GE SR, OB A TE I e 4, B WAL THIX R
7K A 70 2 A0 i v o B0 K s 3, ok AR B R lb , Bb Jike
UATH R TR B I s P R S 2 MR e, 1 e/ MRS

SN =k e R e B o 2 R A A M R AR AR T
S S BN LB AR R, AR REE R 5 IE R
X RRZH A b 22 SR B ; =BG R A SRR A A, R
TRERE, WHTXE 1L,
2.2 BAXRLKRERERANEL
2.2.1 KA B ATP ADP A% AMP A& & b S5IE
B PO AT AT, — AR o AR e N B P X R 2 2
GohiiR ATP 55 L ERRR(P <0.05) SRR R, =L,
50 AR S L R PP R o Stk ATP i B THR (P <
0.05) , HIEH 4L L AL =-BA% P L 35 s 4URN BE PR X
TR BF LRIk ADP & 5 B & T (P <0.05) ; 5#AI 4]
Fus , =-EAR HP e 7 B M X R 4 B A Rk & ADP
TEEFERMI(P<0.01), SIEWA b, BRI =K. P
FI LA PHPE XS B4 B R Zohi ik AMP & 8 B TR (P <
0.05) , =L@l AMP 7 & ZRESRI¥E S
PRI H A, =BG L FP TR A5 R B ) I 2 Y 2 R s R
AMP i B ERRK(P <0.05) , Wk 1,

F1  KAEPEENEBR K R& R ATP ADP AMP & & LW 4T

415 n ATP ADP AMP
EHA 5 2.136+0.114  2.529+0.125  4.298(0.218)
BRIz 5 0.878£0.145%  6.033 £0.344* 11.430(1.634)*
SLMEAREA 5 1.015£0.095°  4.835£0.296™  9.272(0.735)®
ShAEA 5 1.279£0. 117 4.435£0.272*  8.287(0.120)®
ShEAEA 5 1.882£0.154%  2.889£0.253%  4.707(0.347)"
PR XS HR AL 5 1.896+0.176™ 3.411 £0.243*  5.834(0.411)™

F{E/H i 74.017 125.381 27.126

P 0.000 0.000 0. 000

ra 5IERA L, P <0.05;b SHEAY L, P <0.05,
2.2.2 KAFAL ATP Bpd & 54 S5IFH A, 5
B = BRI LA BT B B A4 Na® - K" -
ATP Ca®* = Mg’" — ATP B kI S A6 s S o, =&
1% A T R R BH P X B AL B 414 Na® - K* - ATP,
Ca’* —Mg'* - ATP B EI B Ih . W& 2,
22 BUUEE IR K RERR ATP B PE LB o
Na* -K* —~ATP  Ca’* —Mg’* - ATP

A i i
IEH4H 5 5.838 £0.281 3.314 £0.092
R L 5 2.561 £0.133° 1.261 £0.106*
=LA A 5 3.132 £0.175% 1.682 £0. 138
s L b bzl 5 3.722 £0.188% 2.269 +0.229%
=Ll 5 4.771 £0.275% 2.679 £0.238%
[{ER e ay;lega) 5 4.649 +0.379% 2.762 +0.240"

F Al 113.655 82.937

P i 0. 000 0.000

T a GIEH A A, P <0.05;b SR X4, P <0.05,
2.2.3 BagLEkt R Lo RERLESN SIERA
P BRI A =  H )  BE E  FR A A 2 ok
PRI IR 4 & A IR T IV IS M B A SRRl g, =k
P 0 2E BRI A  2H R e A DR I A O R T
IViG T BT S . SR A, B =B P
ZH LR PRI U B A A AT T 6 2 3 I S B A e
ARG A A N B X R A A R AT I A A
RGP T . SIEW A A BRE =Lk .5
S 2k 2 R BF A X B 2L 2 R B AR R 5 A AR R T 9 14
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FRAR SRR AT A, =B e R LR B A T R AL
Rt o AN R e R N UN T || R R TR N PSR
F3 YU ME B MEGRG K BUR ALV SR AT U 5 52 & 1A I 1k L AR

Eibl] n | I I v

R4 5 51.533£3.797  9.612(0.421) 12.720£1.003  13.157(1.878)
A 5 17.070£3.012* 4.411(0.558)* 3.902+0.233*  5.205(1.234)*
SHEAEA S 19.549£5.123* 5.13(0.548)%  5.259£0.8122> 5.239(1.582)"
SEAAEA S5 30985 £4.925% 5.47(0.459)®  7.311£1.015%  8.093(1.832)*
SLEAEL 5 43.437£4.977% 7.896(3.096)" 9.482£0.879*> 10.702(1.811)™
PERIRAL 5 41.220£1.999%> 7.425(3.649)"  9.495 +0.650™" 9.640(0.287)*
F i/ i 55.647 22.49 78.314 26.079
P 0.000 0.000 0.000 0.000

Vo SIERALILE, P <0.05;b SHRALE, P <0.05,
2.3 RO F R
2.3.1 RAKBRKMAESH  EOETFRERTEA KR
PRIGTER (3 T XLE 2 A6 7 XL 3) , AN EE AR A 4
o FAFGEARRL, BER R E M R AT, 25 R AT 5
2.3.2 ER454H(PCA)  PCA VEH—Fh M B HR B T7
3, BENS S WLRE 19 R L RS PR S B AR R (AR A B
PR E T RS AL T2 RS, SR S5 R T S, N T XT &
4 i AN AL PREFEASZE B b B A B AS . IER Al
(N = Con) 5511 (Model ) B 5355 .
2.3.3 fmmAhZFEFNS>A(PLS-DA) NTHRAEK
PRI F 4 35 B384 5 B A A AR 56 AR T 4, 10—
PLS — DA J7 ki S 8 s 64700 . anddi XI5 s, IE 3
41 BERIZE | PR BEAL =B AP L R e 2 R T ST A R

R B R AT 40 A B RN BN BB ) (IE 7 R°X: 0. 357,
R’Y:0.997, Q*: 0. 914; 7 & F: R°X: 0. 345, R*Y:0. 997, Q°:
0.882),

2.3.4 EpRAraasodr (1) 225508 Kl B dndd ot
R UTXIIE] 6 From , BRI AL TE 2 8 22 S AR B 255, 36
o B2 RS ECH 114, R 22 RSO 141 858120
5 =LA LR 22 A RO 204, JErb B 22 S AU
Bk 104, R I 22 AU BN 1005 BORAT S =Ll 24 6
2ROy 162, Horb B2 B ECH 56, T 22 5+
TRHECH 1065 BB 2H 15 = A 8 77 0 2 4 22 S AR P K0k
202, o B 2E A RO 99, 8 I 2 R AR P RO 103
A2 5 B X B 2 AT 80 181, o 130 22 AR
BYIECh 61, T IR 22 A ECh 120,

(2) 2R TR P45 2R - B T VIP (E o A 360y P BB
TAEAL ] 1942 46 A% %4 (foldchange, FC) fifi 1 22 5 W) i, =4 P
value {i <0.05 F1 VIP i > 1 iF, A ARl o0 7 BAT g8 it2F
B S 154 225, Horh 5IE W AR L,
BRI AT 25 A 235 T I 48 Ul 2% 1R (3%
4) s ARG R SRR AT L, 5 ) =R 11 A,
345 D — Arabitol . 1H - Indole — 3 — acetamide , Biotin , Moupi-
namide , Allantoic acid ,trans — Ferulic acid .6 — Methylmercaptopu-
rine .6 — Methyladenine .4 — Hydroxy — 2 — quinolone ,3 — Amin-
opentanedioate F1 Morin ( i 7 XIE 7 4G T XV & 8 — & 9 Jdi v XV
P10 — [ 11 A st XVIAT 12 — &1 13 4 sT X ET 14 - &1 15 4 it
X 16 -E17)

F4 2RAHEY

A mz rt P. value VIP Model LD MD HD

N — Methyl -2 - pyrrolidinone 100.075 9 350.6 0.019 3 1.0498  no change no change  no change  no change
1 - Aminocyclopropanecarboxylic acid 102.055 2 159.4 0.000 0 1.3538  down no change  up no change
2 - Phenylethanol 105. 069 6 381.9 0.024 2 2.164 8  nochange no change no change up
Imidazole —4 - acetaldehyde 111.055 1 121.1 0.0120 2.3883  up no change  no change  up
Histamine 112.086 7 74.6 0.0117 1.1054  no change  no change up no change
Purine 120.044 2 694.3 0.006 1 2.3481  wp up no change  no change
Maltol 127.038 5 231.2 0.000 0 1.467 1 no change  up no change  no change
(S) -2,3,4,5 - tetrahydropyridine — 2 - carboxylate 128.070 3 341.5 0.000 7 1.2344  no change  no change  no change  no change
5 — Hydroxymethylfurfuryl alcohol 128.049 4 673.7 0.034 4 2.8350  no change  down down down
Octanal 129.127 2 596.8 0.005 2 1.1288  down no change  no change  no change
5 — Amino -2 - oxopentanoic acid 131.070 0 199.0 0.027 2 2.1527  no change no change no change  down

N - Acetyl - beta - alanine 132.065 0 162.3 0.047 5 1.7928  up up no change  no change
1,3 - Dihydro - (2H) - indol -2 - one 134.059 9 452.4 0.002 3 1.4072  no change up up no change
Phosphonoacetate 140.070 4 299.7 0.0349 2.0385 up no change  no change  up
Valpromide 144.1379 474.4 0.018 8 2.2974  no change up no change  no change
Acetylcholine 146.117 2 96.7 0.023 4 1.5980  wp up no change  up

0 - Acetylserine 148. 060 1 159.2 0.030 2 1.5833  no change down no change  no change
Cuminaldehyde 149.095 8 488. 1 0.0120 1.7041  down down no change  down

D - Arabitol 152.070 3 432.7 0.000 2 1.7207  down no change  down down
Protocatechuic acid 155.106 4 537.4 0.013 6 1.7003  no change  down no change  no change
Tranexamic Acid 158.117 3 414.6 0.004 5 1.9103  down no change  down down

D - Alanyl - D - alanine 160. 096 6 442.1 0.008 5 1.1660  up no change  up up

4 - Hydroxy -2 - quinolone 161.046 8 476.7 0.003 1 1.8877  up up no change  no change
N — methyl - L - glutamic Acid 161.070 7 502.1 0.0322 1.2476  up no change  no change  no change
Anabasine 163.038 7 591.9 0.004 1 1.8743  no change  down no change  no change
Isosafrole 163.075 2 868.4 0.003 4 1.6610  up up up up

Enol - phenylpyruvate 165.054 3 310.7 0.003 0 1.8457  wp no change  up up

4 — Phenylbutyrate 165.090 6 545.7 0.001 8 1.166 5  no change up no change  no change
Epinephrine 166. 086 2 377.7 0.000 2 1.499 5 no change  up up up
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g4 ZEs Y
A mz it P. value VIP Model LD MD HD
Desaminotyrosine 167.073 9 164.6 0.032 3 1.3525  wp up up no change
Tropate 167.081 3 425.3 0.001 7 1.5045  no change up up no change
Perillic acid 167.106 1 617.9 0.002 2 1.5052  no change  no change  down no change
Quinolinic acid 167.012 6 74.7 0.003 0 1.4794  no change no change no change no change
Isopyridoxal 168.065 1 197.4 0.046 2 1.5970  no change  no change up no change
Pyridoxamine 169.097 1 269.8 0.013 9 1.4211 no change  no change  no change  no change
2 - Biphenylol 171.076 4 298.5 0.001 3 1.1379  down no change  down down
Iminoarginine 172.107 8 210.5 0.045 4 1.3339  no change  no change up no change
Swainsonine 174.112 1 350.0 0.019 2 1.4440  down no change  no change  no change
Formiminoglutamic acid 175.071 0 101.7 0.0230 1.5129  no change  no change  no change  no change
IH - Indole -3 - acetamide 175.086 4 503.2 0.043 1 1.9293  down no change  no change  down
3 — Methyl - L - tyrosine 178.086 1 325.5 0.006 0 2.5528  nochange no change no change up
Methyleugenolu 179. 106 4 792.0 0.002 0 1.3527  wp no change  no change  up
5 - Oxo - 1,2 - campholide 183.101 2 612.8 0.0123 1.1652  up up no change  no change
Sebacic acid 185.117 5 528.6 0.042 7 2.0345  up no change  no change  up
Deethylatrazine 188.070 3 673.5 0.0220 2.0263  up up up up
Methyl (indol -3 -yl) acetate 189.078 3 649.5 0.024 6 2.0960  no change no change no change up
Myristicin 193.085 4 515.9 0.002 3 2.1311  wp no change  no change  up
Methoxamine 194.117 4 217.6 0.025 6 2.1400  down no change  no change  down
3,4 — Methylenedioxyamphetamine 194.117 0 313.1 0.002 1 2.7918  no change no change no change  down
(=) - Bornesitol 194.081 0 512.0 0.001 6 1.2314  wp up up no change
Dopaquinone 196.059 9 375.3 0.0430 1.7880  no change  down down down
Dethiobiotin 197.127 9 209.0 0.000 3 1.3453  wp up up up
N - Acetylhistidine 198.086 6 100. 4 0.0335 1.3929  down no change  no change  no change
Spermine 203.222°5 71.4 0.002 9 1.0896  no change no change  no change  no change
Bufotenin 205.137 2 177.1 0.015 4 1.260 8  no change  down no change  no change
trans — Isoasarone 209.116 8 490.0 0.0142 1.4179  no change up no change  no change
Propoxur 210.112°3 467.3 0.005 9 2.200 1 up up up up
( +) =7 - Isojasmonic acid 211.132 4 481.2 0.000 1 1.0729  wp up up up
3 = Methyl -1 - (2,4,6 - trihydroxyphenyl) -1 - butanone 211.096 0 515.9 0.0312 2.0180  nochange no change no change up
Apiole 223.095 4 570.2 0.005 7 1.8753  wp up up no change
Terbutaline 226.143 1 651.6 0.007 8 2.4879  no change  down down down
Pirbuterol 241.1539 128.0 0.000 1 1.774 1 up no change  up no change
Ribavirin 244.078 6 96.9 0.003 4 1.2720  wp no change  no change  down
Biotin 245.094 9 461.3 0.001 7 1.2974  down no change  no change  no change
Osthol 245.116 5 716.3 0.000 1 1.6712  wp no change  up no change
N - Acetyl - D - tryptophan 247.128 3 371.2 0.0153 2.368 8  mno change no change no change up
D - Octopine 247.139 1 96.8 0.004 1 2.1459  wp no change  no change  up
5 — Hydroxyindoleacetylglycine 249.086 4 515.1 0.016 6 2.172 1 no change  no change up up
Citrinin 251.090 7 605.2 0.000 4 1.3296  up no change  up up
16 - Oxopalmitate 253.215 4 705.9 0.002 3 1.8947  no change  down no change  no change
16 - Hydroxy hexadecanoic acid 255.230 8 844.2 0.036 8 1.898 8  mno change no change no change no change
Stearolic acid 263.236 2 868. 1 0.000 8 2.9528  down down down down
gamma — Glutamyltyramine 266.120 7 454.9 0.000 0 1.7323  wp up up up
Nevirapine 267.120 0 488.9 0.001 2 1.7619  no change up up up
Xanthoxic acid 267.162 8 667.4 0.043 1 1.620 8 no change no change  no change  no change
Baicalein 271.179 7 702.9 0.000 0 1.9094  no change  no change up no change
(5 =L - Glutamyl) - L - glutamate 277.103 7 131.7 0.000 1 1.3417  wp up up up
Sulfamethazine 279.092 6 749.0 0.040 8 1.030 1 no change  no change  no change  no change
Guanosine 284.098 4 280.3 0.0340 1.1416  no change no change no change no change
9 - OxoODE 295.225 6 867.6 0.008 8 2.4299  wp up no change  up
Enterolactone 299.126 8 594.6 0.002 1 1.5477  wp no change  up up
Dihydrocapsaicin 308.220 7 626.3 0.000 1 2.7355  wp up up up
Moupinamide 314.123 7 174.4 0.019 1 1.1430  down no change  no change  no change
N - Acetylthienamycin 314.102 6 76.8 0.038 8 1.1704 1o change  no change  down no change
Oxycodone 316.154 1 510.0 0.027 2 1.4977  wp up up no change
Clostebol 323.1827 653.5 0.004 4 1.7385  no change  no change up no change
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Melibiose 325.112 6 322.2 0.0152 2.3893  nochange nochange no change no change
Bitertanol 338.194 7 732.1 0.001 0 2.0947  no change  down no change  no change
17alpha,21 - Dihydroxypregnenolone 349.2359 563.2 0.0120 1.706 2 no change  no change  no change  no change
Cortisone 360.202 7 450.8 0.004 1 1.1796  up up up no change
Aldosterone 361.220 4 877.6 0.0356 1.7596  no change no change  no change  no change
18 - Hydroxycorticosterone 363.214 7 546.5 0.023 3 1.1700  no change  no change  no change  down
Tangeritin 373.1275 794.1 0.000 0 1.0974  down no change  down down
S - Adenosylmethionine 398.239 8 792.9 0.016 6 1.3472  no change  no change  no change  no change
N1,N8 - Bis(4 - coumaroy! ) spermidine 438.240 2 489.8 0.003 8 1.1916  down no change  no change  down
Creatinine 112.984 7 921.7 0.0119 2,422 1 no change  no change  no change up
5 — Aminopentanoic acid 115.920 9 813.7 0.017 1 1.6140  no change no change  down down
Citramalic acid 129.018 8 142.0 0.001 0 1.8938  down no change  down down
Glyeyl - glycine 132.048 9 177.9 0.034 7 1.8773  no change  no change  no change  down
Adenine 134.047 4 250.6 0.034 4 1.9435  no change no change  no change  no change
3 - Dehydro - L - threonate 134.024 9 452.7 0.001 3 1.2970  down no change  down down
Threonic acid 135.030 1 118.1 0.043 1 1.451'5  no change no change  no change  no change
Dimethylbenzimidazole 145.040 8 431.2 0.005 8 2.076 3 no change no change no change  no change
D - Glutamine 145.062 2 88.5 0.017 8 1.2123  no change no change no change no change
3 - Aminopentanedioate 146.046 0 94.3 0.000 9 1.2524  wp no change  no change  no change
6 — Methyladenine 148.063 0 350.2 0.009 5 1.6735  uwp no change  no change  up
D - Xylose 149.045 7 93.0 0.0155 1.286 7  up no change  no change  up
(R) —Mandelamide 151.060 6 983.4 0.011 8 1.3569  no change  down no change  no change
3 - Hydroxyvalproic acid 159.102 6 331.4 0.030 8 1.513 1 no change  no change no change  no change
Oxoadipic acid 160.040 6 454.3 0.022 4 2.2884  no change no change  no change up
Umbelliferone 161.024 5 533.1 0.048 6 2.4467  no change no change no change no change
L - Phenylalanine 164.071 8 304.9 0.008 4 1.2206  no change  no change no change up
6 — Methylmercaptopurine 165.021 0 142.5 0.0010 1.6423  up up no change  no change
Terephthalate 165.019 7 388.4 0.022 1 1.6422  no change no change no change up
Hydantoin -5 - propionic acid 171.041 4 95.7 0.018 2 1.4985  up no change  no change  no change
N - Acetylleucine 172.098 0 340.4 0.017 4 1.108 7 no change  no change  no change up
Allantoic acid 175.048 3 82.7 0.000 1 1.0359  down no change  no change  no change
2 - Dehydro - D - glucono — 1,5 — lactone 176.035 3 206.6 0.001 2 1.209 1 no change  down no change  no change
D - Mannonate 177.040 5 81.4 0.002 7 1.1953  no change  down no change  no change
4 — Hydroxyphenylpyruvic acid 179.035 2 303.3 0.000 4 1.0489  no change no change no change no change
D - Mannose 179.056 4 90.1 0.0129 1.1203  no change  no change up no change
Homovanillate 181.050 7 164.0 0.0212 2.0619  up up no change  no change
Hydroxyphenyllactic acid 181.050 5 253.8 0.000 0 2.9684  no change up up up
27,6"- Dihydroxy — 4~ methoxyacetophenone 181.050 6 426.9 0.0336 1.0379  up no change  up no change
10 - Oxodecanoate 186.121 9 459.7 0.003 8 1.003 1 no change  down no change  no change
trans — Ferulic acid 193.050 8 296.6 0.000 1 1.6146  down down down down
Galactaric acid 209.030 2 71.5 0.0017 1.4504  up no change  no change  no change
Milrinone 210.067 1 609.4 0.004 5 1.7627  no change no change no change no change
Tridecanoic acid 214.108 6 393.8 0.050 0 2.001 8  nochange no change no change  down
N - Acetyl - D - glucosamine 221.154 8 855.3 0.010 5 1.7730  no change  no change  no change  no change
Aciclovir 225.080 3 425.4 0.006 0 1.0623  down no change  down down
Xylitol 5 - phosphate 231.0277 100.4 0.024 8 1.2573  wp no change  up no change
Equol 241.087 2 685.9 0.003 2 1.6310  no change  down no change  no change
Uridine 243.061 8 166.7 0.019 9 2.366 6 down down no change  no change
Pyridoxal phosphate 247.028 0 317.9 0.0117 1.1480  wp no change  no change  no change
Shikimate 3 - phosphate 253.017 8 470.8 0.003 9 2.3245  nochange no change no change  down
Palmitic acid 255.233 1 874.8 0.002 3 1.5030  up no change  no change  no change
Zidovudine 267.090 7 459.3 0.000 0 1.2435  wp up up up
Norizalpinin 269.045 6 471.3 0.013 3 1.5427  no change  no change  down no change
3’- Hydroxydaidzein 269.045 5 537.3 0.0111 1.0404  no change no change no change no change
Arbutin 272.095 7 569.0 0.004 3 2.0429  down no change  no change  down
beta — D -3 - Ribofuranosyluric acid 281.053 9 128.2 0.021 9 1.251'5  no change no change  no change  no change
Dihydrotestosterone 289.165 9 322.0 0.000 0 1.0424  wp no change  up up
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Kaempferide 299.056 3 687.9 0.000 1 1.7442  wp no change  no change  no change
Morin 301.037 7 369.6 0.0362 1.0529  down no change  no change  no change
(S,E) - Zearalenone 317.139 2 787.7 0.001 7 2.3812  nochange no change no change no change
GMP 344.039 7 149.6 0.001 8 1.0440  no change up no change  down
Pirenzepine 350.163 4 521.1 0.000 0 1.6057  up no change  up down
Sinigrin 359.033 7 419.2 0.000 0 2.4818  no change up no change  up
Deoxycholic acid 392.288 1 790.8 0.0197 1.0052  no change no change no change no change
Carvedilol 405.189 0 563.4 0.0212 1.3690  down down no change  no change
Allocholic acid 407.281 17 677.7 0.0311 1.1690  down down down no change
Daidzin 415.101 5 491.3 0.040 8 1.8233  no change  no change  no change  no change
Astragalin 448.108 5 464.7 0.028 8 2.6744  nochange no change no change  no change
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