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Improvement Effect of a Composite Peptide on Wound Healing in a Mouse

Full-thickness Skin Defect Model Based on Metabolomics Analysis
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(Research Center, Jiangzhong Pharmaceutical Co. Ltd., Nanchang 330096, China)

Abstract: A mouse full-thickness skin defect model was established to analyze the healing effect of a composite
peptide comprising wheat oligopeptide and marine fish skin collagen oligopeptide. On the 4th and 14th days after the
intervention, pathological changes in the wound were assessed by subjecting the skin taken from the back of mice to H&E
staining; the extent of angiogenesis was determined based on CD34 expression (estimated by immunofluorescence). Serum
metabolomic profiles were obtained using ultra-high-performance liquid chromatography and mass spectrometry to screen

for differential metabolites whose expression was significantly altered. Metabolic profile analysis, OPLS-DA analysis,
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and Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis were performed. On the 4th, 6th, and 8th days after the

injury, the wound healing rates in the composite-peptide group reached 59%, 74.1%, and 80.9% respectively, which were

significantly higher than those observed in the model group. Furthermore, the granulation tissue continued to mature, and

higher counts of CD34-positive cells were observed in the composite-peptide group. Metabolomic analysis showed that

among differentially expressed metabolites in the composite-peptide group, 14 were upregulated and 20 were downregulated.

KEGG pathway analysis showed that the composite peptides were significantly enriched for six pathways, i.e., taurine and

hypotaurine metabolism, arginine and proline metabolism, and primary bile acid biosynthesis (compared to the model group).

Thus, composite peptides can reduce the repair time of full-thickness skin defects in mice, possibly by promoting capillary

formation and protein biosynthesis to accelerate wound healing.
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Fig.1 Wound healing at various time points after drug intervention in mice with full-thickness skin defects
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Table 1 Screening of differential metabolites in serum of model group and complex peptide group

Kt AL VS F 4 Ik
A5 - -
KL L LA VIP P FC
1 Allantoin JEE 2.168 46 0.01435 1.15533
2 Sarcosine WUR B 242742 0.007 12 1.269 28
3 L-Proline L- i 2B 2.067 78 0.024 44 1.28128
4 Hydroxyphenyllactic acid 3-(4- FARH ) SLEg 244115 0.01294 1.293 42
5 2-Hydroxycinnamic acid AR 2 PR 2.58096 0.003 66 1.338 76
6 Succinic acid IR 1.722 71 0.037 57 1.436 63
7 3-Hydroxycapric acid 3- HBHKR 2.6929 0.00241 1.45348
8 Arecaidine ARAI R A, 1.64546 0.03355 2.1341
9 gamma-CEHC A AL IR 1.844 62 0.02185 2.13541
10 Mulberrin E Y. & 1.984 55 0.047 94 2.68543
11 3-Sulfinoalanine L- ¥k AR 24155 0.000 65 0.265 52
12 N-Acetylleucine N- TBE -L- A 226506 0.00489 0.589 81
13 Myristoleic acid 2 BIER 2.11696 0.0132 0.736 25
14 D-Mannose D- HEAE 2.059 03 0.047 96 0.736 64
15 Thioguanine 6- By m%eh 1.846 28 0.048 42 0.773 71
16 3-(2-Furanyl)-2-propenal 2- vk v A M B 1.892 18 0.042 04 1.306 29
17 (9S,10E,12Z,157)-9-Hydroxy-10,12,15-octadecatrienoic acid I RER R 4T A W 226178 0.02131 1.33894
18 Creatine JILER 2.14502 0.02535 1.33972
19 Thiomorpholine 3-carboxylate RAILBR 1.864 34 0.04338 1.39574
20 L-phenylalanyl-L-hydroxyproline L- RARB -L- &40 88 2.188 77 0.040 76 1.45554
21 Ethoxyquin TR Aok 25581 0.01805 1.48379
22 Phenylacetylglycine N OB R 2.199 81 0.02139 1.48385
23 PC(18:4(62,92,12Z,15Z)/P-18:1(11Z)) i s £ 244105 0.01636 1.493 63
24 DG(18:2(9Z,127)/18:2(9Z,12Z)/0:0) S S 2.901 14 0.00479 1.967 07
25 DG(14:1(92)/22:4(7Z,10Z,13Z,16Z)/0:0) Hih gk 2.83402 0.001 73 2.41657
26 Taurine B4 1.986 69 0.020 57 0.484 28
27 Cervonyl carnitine fiE i BR K 2.8342 0.00466 0.5015
28 3-Methyldioxyindole 3- A 3- ¥ -1H- % -2- B 2.59206 0.013 34 0.561 98
29 PC(24:0/20:4(5Z,8Z,11Z,14Z)) Hdb AR £ 1.92595 0.02247 0.649 03
30 SM(d17:1/24:0) EL RS 2.494 88 0.007 93 0.694 18
31 SM(d18:1/22:0) EL) RS 2.54478 0.006 53 0.706 2
32 Riboflavin H¥EE 2.046 53 0.02247 0.723 14
33 PC(16:0/16:0) Hh AR £ 1.989 13 0.037 65 0.761 63
34 Phytosphingosine L E R 2.0406 0.04179 0.779 33
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Fig.7 Thermal maps of hierarchical clustering analysis for two sets of samples in (a) positive and (b) negative ion mode
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Table 2 Metabolic pathway information

Pathway Total Hits Hits Cpd Impact P
R B AR A BARGH 8 2 L- FAREARER, 4A58R 0428 57 0.033 812
A B BRI R BR AR 44 2 L- FABR, MLBR 0.011 98 0.174 42
AR, 4R B e o BB 32 2 WUEBR, WUER 0.060 83 0.206 77
BRI B A Ao AR, 46 1 R 0.029 76 0.1817
AT EAEIR (TCA B3R) 20 1 FRI0ER 0.025 66 0.134 24
F MR B B R B AR 28 1 L- ok IE AR R 0.023 13 0.183 23

JE: Pathway— —i# 34 % #R; Total——i@ 3% ¥ Rift4h B 4L, Hits—— LA 49 £ Rt 442 ; Hits Cpd——4 FiZ@ 5% 49 £ 7
KRt % AR, Impact——F A1,
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