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Abstract: Objective: To explore the metabolites of liver fibrosis and their interactions based on bibliometrics, and to find
biomarkers and therapeutic targets for liver fibrosis. Methods: Combined Chinese and English databases were used to
collect plasma metabolomics studies of liver fibrosis. Recurring metabolites from the included studies were collected as
liver fibrosis metabolite profiles, and metabolites were analyzed and processed on metabolism-related databases. Results:
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A total of 16 articles were included, and 24 recurring metabolites were selected as the metabolite spectrum of liver
fibrosis, and they appeared in 24 metabolic pathways. Topological analysis of the pathways on the MetPA database
revealed that aminyl tRNA synthesis, valine, leucine and isoleucine biosynthesis, glycine, serine and threonine
metabolism, phenylalanine, tyrosine and tryptophan biosynthesis, sphingolipid metabolism, phenylalanine metabolism,
arginine and proline metabolism, bile acid biosynthesis, and glycolytic/glycoisogenic metabolic pathways were
associated with liver fibrosis. Valine, arginine and leucine occur more than 5 times. Conclusion: The pathological
mechanism of liver fibrosis involves the biological metabolism of amino acids, proteins, lipids, carbohydrates, and bile

acids. Valine, arginine and leucine can be used as biomarkersof liver fibrosis.
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2 FFA4EAG I ZRARE= ) bR HEAG B AR B AH RLI) 1D 5
4 Query Match HMDB PubChem | KEGG Mention
¥ 2R Chenodeoxycholic acid | Chenodeoxycholic acid HMDB0000518 | 10133 C02528 2
TN Valine L-Valine HMDB0000883 | 6287 C00183 6
WAVl Arachidonic acid Avrachidonic acid HMDBO0001043 | 444899 C00219 3
KN R Phenylalanine L-Phenylalanine HMDBO0000159 | 6140 C00079 2
[N Tyrosine L-Tyrosine HMDBO0000158 | 6057 C00082 3
[ Tryptophan L-Tryptophan HMDBO0000929 | 6305 C00078 3
WaE®B Alanine L-Alanine HMDBO0000161 | 602 C00041 3
g Threonine L-Threonine HMDBO0000167 | 6288 C00188 3
2 7AW Serine L-Serine HMDB0000187 | 5951 C00065 4
s Arginine L-Arginine HMDBO0000517 | 6322 C00062 5
TR Leucine L-Leucine HMDBO0000687 | 6106 C00123 6
i Proline L-Proline HMDBO0000162 | 145742 C00148 3
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Y Sphingosine D-Sphingosine HMDBO0000252 | 5280335 C00319 3
T T I N L Phosphatidylcholine Phosphatidylcholine HMDB0062577 | 6441487 C00157 2
il Sphingomyelin Sphingomyelin HMDBO0240620 | 44260125 C00550 3
FLFE A | Lactosylceramide Lactosylceramide HMDB0004866 | 20057309 C01290 2
WLER Creatine Creatine HMDBO0000064 | 586 C00300 2
KA Glutamate L-Glutamate HMDB0062752 | 33032 C00025 2
- H R Taurine Taurine HMDBO0000251 | 1123 C00245 2
A Lactic acid Lactic acid HMDBO0000190 | 612 C00186 2
b Glucose D-Glucose HMDBO0000122 | 5793 C00031 3
RIRLi 7 Linoleic acid Linoleic acid HMDBO0000673 | 5280450 C01595 2
H& Glycine Glycine HMDB0000123 | 750 C00037 3
YA Ornithine L-Ornithine HMDBO0001199 | 6262 C00077 2
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Pathway Total Hits Raw P Impact
Aminoacyl-tRNA biosynthesis 48 11 2.1253E-12 0.16667
Valine, leucine and isoleucine biosynthesis 8 3 1.1508E-4 0.0
Glycine, serine and threonine metabolism 33 4 7.9075E-4 0.46284
Phenylalanine, tyrosine and tryptophan biosynthesis 4 2 0.0010325 1.0
Sphingolipid metabolism 21 3 0.0024391 0.04462
Phenylalanine metabolism 10 2 0.007372 0.35714
Arginine and proline metabolism 38 3 0.013334 0.14778
Primary bile acid biosynthesis 46 3 0.022376 0.01516
Glycolysis / Gluconeogenesis 26 2 0.046739 2.1E-4
Linoleic acid metabolism 5 1 0.066104 1.0
Glyoxylate and dicarboxylate metabolism 32 2 0.067953 0.14815
Biosynthesis of unsaturated fatty acids 36 2 0.083573 0.0
Valine, leucine and isoleucine degradation 40 2 0.1002 0.0
Taurine and hypotaurine metabolism 8 1 0.10361 0.42857
Ubiquinone and other terpenoid-quinone biosynthesis 9 1 0.11582 0.0
Arginine biosynthesis 14 1 0.17452 0.07614
Pantothenate and CoA biosynthesis 19 1 0.22949 0.0
Selenocompound metabolism 20 1 0.24006 0.0
Pyruvate metabolism 22 1 0.26079 0.0
Alanine, aspartate and glutamate metabolism 28 1 0.31978 0.0
Glutathione metabolism 28 1 0.31978 0.08873
Porphyrin and chlorophyll metabolism 30 1 0.33843 0.0
Cysteine and methionine metabolism 33 1 0.36549 0.02184
Avrachidonic acid metabolism 36 1 0.39149 0.3135
Tryptophan metabolism 41 1 0.43259 0.14305
Tyrosine metabolism 42 1 0.44049 0.13972
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3.4 REF=WELR T

AT TR 24 DA I K E S, LT 122 N ERE, AWTTUHIHRET 25 N E SRR (R
4. B 1D, BARKIG A TSR AR YR R I -

Overview of Enriched Metabolite Sets (Top 25)

CONTINUOUS AMBULATORY PERITONEAL DIALYSIS (CAPD) 1 (]
SCHIZOPHRENIA 4 [ ]
ACUTE SEIZURES A L]
DIFFERENT SEIZURE DISORDERS A [ ]
MAPLE SYRUP URINE DISEASE A [ ]
HEART FAILURE [
ORNITHINE TRANSCARBAMYLASE DEFICIENCY (OTC) A o
REFRACTORY LOCALIZATION-RELATED EPILEPSY ®
PYRIDOXAMINE 5-PRIME-PHOSPHATE OXIDASE DEFICIENCY [ ) P'sz]l_'é%m
PHENYLKETONURIA 4 [ ] 0.0015
PYRUVATE DEHYDROGENASE DEFICIENCY (E3) 1 [ ] I 0.0010
EARLY MARKERS OF MYOCARDIAL INJURY 4 L ] 0.0005
PYRUVATE CARBOXYLASE DEFICIENCY [ ) 0.0000
DELTA-PYRROLIDINE-5-CARBOXYLATE SYNTHASE DEFICIENCY{ @
FRUCTOSE-1,6-DIPHOSPHATASE DEFICIENCY{ @ Enrichment Ratio
POST TRANSURETHRAL PROSTATIC RESECTION { @ : :2
DIABETES MELLITUS (MODY), NON-INSULIN-DEPENDENTH ® 2
2 KETOGLUTARATE DEHYDROGENASE COMPLEX DEFICIENCY -
3-PHOSPHOGLYGERATE DEHYDROGENASE DEFIGIENGY A
DICARBOXYLIC AMINOACIDURIA. GLUTAMATE-ASPARTATE TRANSPORT DEFECT A
HYPERPROLINEMIA, TYPE Il
INFLAMMATORY DISEASES
LEIGH S SYNDROME, SUBACUTE NECROTIZING ENCEPHALOPATHY, SNE -
PHOSPHOSERINE AMINOTRANSFERASE DEFICIENCY - NEW DISORDER?
SOTOS SYNDROME A
3 H 5 8 7
-log10 (p-value)
P 10 AR P i w SR 2 i K G R
R A A UEAARB VL & R i Dt
FP5 | BERG Total | Hits [P FDR
1 CONTINUOUS AMBULATORY PERITONEAL DIALYSIS 15 8 2.63E-8 | 7.18E-6
2 SCHIZOPHRENIA 26 9 2.97E-7 | 3.98E-5
3 ACUTE SEIZURES 14 7 4.37E-7 | 3.98E-5
4 DIFFERENT SEIZURE DISORDERS 24 8 2.35E-6 |1.61E-4
5 MAPLE SYRUP URINE DISEASE 9 5 1.43E-5 | 7.8E-4
6 HEART FAILURE 10 5 2.77E-5 | 9.45E-4
7 ORNITHINE TRANSCARBAMYLASE DEFICIENCY (OTC) 10 5 2.7T7E-5 | 9.45E-4
8 REFRACTORY LOCALIZATION-RELATED EPILEPSY 10 5 2.77E-5 | 9.45E-4
9 PYRIDOXAMINE 5-PRIME-PHOSPHATE OXIDASE DEFICIENCY 3 3 8.46E-5 | 0.00257
10 PHENYLKETONURIA 7 4 1.08E-4 | 0.00267
11 PYRUVATE DEHYDROGENASE DEFICIENCY (E3) 7 4 1.08E-4 |0.00267
12 EARLY MARKERS OF MYOCARDIAL INJURY 14 5 1.95E-4 |0.00443
13 PYRUVATE CARBOXYLASE DEFICIENCY 10 4 5.89E-4 | 0.0124
14 DELTA-PYRROLIDINE-5-CARBOXYLATE SYNTHASE DEFICIENCY 5 3 7.96E-4 | 0.0136
15 FRUCTOSE-1,6-DIPHOSPHATASE DEFICIENCY 5 3 7.96E-4 | 0.0136
16 POST TRANSURETHRAL PROSTATIC RESECTION 5 3 7.96E-4 | 0.0136
17 DIABETES MELLITUS (MODY), NON-INSULIN-DEPENDENT 19 5 9.71E-4 |9.71E-4
18 2-KETOGLUTARATE DEHYDROGENASE COMPLEX DEFICIENCY 2 2 0.00202 | 0.022
19 3-PHOSPHOGLYCERATE DEHYDROGENASE DEFICIENCY 2 2 0.00202 | 0.022
20 DICARBOXYLIC AMINOACIDURIA. GLUTAMATE-ASPARTATE TRANSPORT DEFECT 2 2 0.00202 | 0.022
21 HYPERPROLINEMIA, TYPE Il 2 2 0.00202 | 0.022
22 INFLAMMATORY DISEASES 2 2 0.00202 | 0.022
23 LEIGH'S SYNDROME, SUBACUTE NECROTIZING ENCEPHALOPATHY, SNE 2 2 0.00202 | 0.022
24 PHOSPHOSERINE AMINOTRANSFERASE DEFICIENCY - NEW DISORDER 2 2 0.00202 | 0.022
25 SOTOS SYNDROME 2 2 0.00202 | 0.022
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AF, AT MetPA T E XA =it AT TR,
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%o ¥R P<0.05, itk 9 Fi&f%, &t tRNA &
Aa A A 11 MRS Y H B s s b, &5k
JE I B KRR N s UL EE E R A R, A
TR R LA 5 I AF 4E AL i) R A2 ok R D1 [23]

WA, SEARM R ARG RAH A 3
AR IR Ol L, S AT LI b
RAFACAERK R IR, WS 2R RS 2
BT EF AL PR F [24] . SRR R AR IR L R &
B @ T S 8% % 3£ ( Branched-Chain Amino Acids,
BCAAs) , a8 H A RO B ff [ 2, 12
P9 ] DA e A 78 TRk U R R S B A, 70 e B
Jmi B, BCAAS IRFEERFAR, 15 & R e Bk P
FHE[25]. AW KB, BCAAs 1] IF R4 CCl4 7
SR A 4Eefl, X AT RE S H AR R B, kb
TR AL 5T TGF-B1 A1 IL-6 5 5[26].
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PURAER, & B v b1 25 4 Ak 5 T3 V9 A 12
[27]. 752 R A2 ME— 1] DATEASIEAT Wi 2 2 A i S B ) 1
LN A AR R R IR, L-JR R R AT DS 4
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