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Abstract: Metabonomics technology was employed to investigate and identify the mechanisms and metabolic
pathways of the crude and wine-processed Fructus Corni extracts on anti-hepatic fibrosis effects in rats, and to
compare and analyze the potential mechanism of enhanced interference of the wine-processed Fructus Corni on
hepatic fibrosis effects in rats. The rats were randomly divided into the blank control group, the model group, the
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colchicine group, the crude Fructus Corni groups with low, medium, and high-doses, and the wine-processed Fructus
Corni groups with low, medium, and high-doses, and there were six rats in each group. The hepatic fibrosis model
was established by subcutaneous injection of 40% carbon tetrachloride, and the intragastric administration was
performed at the third week of modeling. The blood and liver samples of rats were taken and carried out for phar-
macodynamic index detection and UHPLC-Q-TOF-MS/MS analysis after intragastric administration for six weeks.
The results of pharmacodynamic investigation showed that both the crude and wine-processed Fructus Corni had
the effects of anti-hepatic fibrosis in rats. Metabonomics analysis indicated that, compared to the blank control
group, the twenty-four potential biomarkers related to hepatic fibrosis were screened and identified in the model
group, which mainly involved in primary bile acid metabolism, glycerol phospholipid metabolism, pentose and
glucuronide metabolism, retinol metabolism, and arachidonic acid metabolism. The crude and wine-processed
Fructus Corni extracts had different degrees of callback effects on the ten of the above potential biomarkers, and
the effect of wine-processed Fructus Corni was better than that of crude one. The present study clarifies the mecha-
nism of enhanced efficiency of wine-processed Fructus Corni from the perspective of plasma metabolism, and
provides the theoretical foundation for further development and clinical application of Fructus Corni.
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Figure 1 Results of biochemical indicators (n = 6, x £). P < 0.01 vs C; P < 0.01 vs M; *P < 0.01 vs SL; "P < 0.01 vs SM; *P < 0.05 vs
SH. C: Control group; M: Model group; Y: Colchicine group; SL, SM, and SH: Extracts of crude Fructus Corni groups with low, middle,

and high-doses; ZL, ZM, and ZH: Extracts of wine-processed Fructus Corni groups with low, middle, and high-doses
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Table 1 Results of biochemical indicators and HYP expression
(n=6,x+5s)."P<0.01vsC; "P<0.01vs M

Group ALT/U-L? AST/U-L* HYP/ug-mg™*
C 13.64 + 1.58 31.26 +3.23 0.16 +0.02
M 188.22 + 12.84%  165.00 + 11.94* 0.64 + 0.04™
Y 34.56 + 4.06™ 44,64 +2.99” 0.30+0.05™
SL 37.19+3.15™ 72.70 £7.017 0.43+0.05"
SM 31.27 +4.78" 54.67 + 15.78" 0.40 +0.10™
SH 22.18+6.19" 41.48 +8.92" 0.40 +0.04™
ZL 30.68 £ 5.34™ 58.36+11.42"  0.33+0.05"
ZM 17.49 + 475~ 43.78 £ 6.00” 0.29 +0.07”
ZH 16.87 + 7.50™ 31.58 +7.93” 0.19 +0.03"
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Figure 2 Results of hydroxyproline (HYP) expression (n = 6,
X £5). *P<0.01vs C; P <0.01vs M; *P < 0.05, *P < 0.01 vs ZH
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Figure 3 Effects of crude and processed Fructus Corni groups on liver histopathology of hepatic fibrosis in rats. A-I: HE staining, x100;
J-R: Masson staining, x100. Aand J: C; B and K: M; C and L: Y; D—F and M—0O: SL, SM, and SH; G-l and P-R: ZL, ZM, and ZH
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Figure 4 PCA score plots (a: Negative ion mode; b: Positive ion mode) of plasma samples from blank control and model groups. C: Blank

control group; M: Model group
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Table 2 Results of identified key potential biomarkers. T and | represent higher and lower compared to blank control group
No. m/z t./min HMDB ID Identification Adduct Formula Trend
1 4052641 1224 HMDBO0000502  7alpha,12alpha-Dihydroxy-3-oxo-5beta-cholan-24-oic acid M-H  C,H,0O, 1
2 4072804 1258 HMDBO0000505  Allocholic acid M-H  C,H,O, 7
3 3912848 1269 HMDB0002536 Isodeoxycholic acid M-H  C,H,0, T
4 357.2803 13.37 HMDBO0002007  Tetracosahexaenoic acid M+H  C,H,0, 1
5 526.2926 1348 HMDBO0011496  LysoPE(0:0/22:6) M+H C,,H,NO,P 1
6 568.3405 1350 HMDB0010404  LysoPC(22:6/0:0) M+H  C,H,NOP |
7 4782933 1351 HMDBO0011477  LysoPE(0:0/18:2) M+H  C,H,NOP 1
8 5443410 1354 HMDB0010396  LysoPC(20:4/0:0) M+H  C,H,NOP |
9 5283085 1355 HMDB0011493  LysoPE(0:0/22:4) M-H  C,H,NOP |
10 570.3551 13.67 HMDBO0010403  LysoPC(22:5/0:0) M+H C,;H,NO,P !
11 5463563 13.79 HMDB0010393  LysoPC(20:3) M+H  C,H,NOP |
12 4522774 13.80 HMDBO0011473  LysoPE(0:0/16:0) M-H C,,H,NO.P 1
13 480.3083 13.99 HMDBO0011475  LysoPE(0:0/18:1) M+H C,;H,NO,P 1
14 5223565 1401 HMDBO0061701  2-Oleoyl-sn-glycero-3-phosphocholine M+H  C,H,NO,P !
15  506.3254 1402 HMDB0011482  LysoPE(0:0/20:1) M-H  CyH,NOP |
16 5483726 1421 HMDB0010392  LysoPC(20:2/0:0) M+H  C,H,NOP |
17 510.3564 14.25 HMDB0012108  LysoPC(17:0/0:0) M+H  C,H,NOP |
18 482.3247 14.72 HMDB0010381 LysoPC(15:0) M+H C,;H,NO,P 1
19 5243716 1477 HMDB0010384  LysoPC(18:0) M+H  C,H,NOP |
20 7825695 1497 HMDBO0008170 PC(18:3(6Z,92,127)/18:1(92)) M+H C,HgNOGP !
21 538.3878 1519 HMDBO0011490  LysoPE(0:0/22:0) M+H C,,H,NO,P 1
22 3012174 1560 HMDB0003598  Retinyl ester M-H  CyH,.0, 1
23 327.2327 1607 HMDB0035185  Retinol acetate M-H  C,H.,0, !
24 3032339 16.30 HMDB0001043  Arachidonic acid M-H C,H,0 !
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Figure 5 Pathway analysis of differential metabolites. A: Primary
bile acid metabolism; B: Glycerol phospholipid metabolism; C:
Pentose and glucuronide metabolism; D: Retinol metabolism; E:
Arachidonic acid metabolism
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Table 3 Callback effects of pharmacodynamic biomarkers related to pathogenesis of hepatic fibrosis after drug intervention

Correction rate Correction rate (wine-

No. m'z tw/min HMDB ID Identification (crude Fructus Corni)  processed Fructus Corni)
1 568.340 5 13.50 HMDB0010404 LysoPC(22:6/0:0) 79.86% 108.19%
2 544.341 0 13.54 HMDB0010396 LysoPC(20:4/0:0) 87.22% 99.38%
3 528.308 5 13.55 HMDB0011493 LysoPE(0:0/22:4) 97.02% 101.37%
4 570.355 1 13.67 HMDB0010403 LysoPC(22:5/0:0) 116.54% 102.65%
5 546.356 3 13.79 HMDB0010393 LysoPC(20:3) 114.37% 108.93%
6 524.3716 14.77 HMDB0010384 LysoPC(18:0) 102.01% 114.74%
7 538.387 8 15.19 HMDB0011490 LysoPE(0:0/22:0) 114.41% 118.79%
8 301.217 4 15.60 HMDB0003598 Retinyl ester 132.94% 121.73%
9 327.2327 16.07 HMDB0035185 Retinol acetate 111.55% 108.62%
10 303.2339 16.30 HMDB0001043 Arachidonic acid 148.35% 116.74%
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Figure 7 Heatmap of differential abundance of metabolites in model group, and crude and wine-processed Fructus Corni groups with high-

dose. Rows represent samples; columns represent metabolites. The degree of color saturation indicates the metabolite expression values with

blue representing the lowest expression and red representing the highest expression
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