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Abstract: Objective To explore the mechanism of Xiaozhi Pills on croton oil-induced anal swelling hemorrhoids model rats by non-
targeted metabolomics technology. Methods Rats model of anal swelling hemorrhoids induced by croton oil was established. The
plasma of control group, model group, and Xiaozhi Pills group was taken, and the plasma metabolic fingerprint spectrum was
established by UPLC-Q-TOF-MS method. Combined with HMDB and KEGG, the related metabolic pathways were enriched and the
intervention effect of Xiaozhi Pills on biomarkers was analyzed. Results A total of 35 potential biomarkers of hemorrhoids were
screened and identified, involving 11 metabolic pathways such as glycerophospholipid metabolism, arachidonic acid metabolism,

autophagy, tricarboxylic acid cycle, arginine and proline metabolism, etc. After the intervention of Xiaozhi Pills, 23 biomarkers were

A EHER: 2026-03-27

HESWB: EABEALEMAESFYEMVAHTE (2024GZ031)

TEEE: BXE, @R LR, FENFPLEAE T . E-mail: 287687328@qq.com

#ERESE— R s, BRSO, FENFEPGARAERANEIPT . E-mail: hanyq@tjipr.com

HBIEMEE: SEEM, B LN, FENFRAEMIT. E-mail: 3136174195@qq.com
TRERZE, W0, FEMFRARH TR KRR H . E-mail: zhangtj@tjipr.com


mailto:287687328@qq.com
mailto:zhangtj@tjipr.com

« 1874 « HABETH 20267 H

LR S

Drugs & Clinic Vol. 41 No. 7 July 2026

significantly regulated. Conclusion Xiaozhi Pills exerts anti-inflammatory, energy maintenance, and homeostasis regulation effects

by regulating signaling pathways such as glycerophospholipid metabolism, arachidonic acid metabolism, autophagy, amino acid

metabolism, and the tricarboxylic acid cycle.

Key words: Xiaozhi Pills; hemorrhoids; non-targeted metabolomics; biomarker; glycerophospholipid metabolism; arachidonic acid

metabolism; autophagy; tricarboxylic acid cycle
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% 1 QC #K[8] Pearson 18X Z %)
Table 1 Pearson correlation coefficient between QC samples
b QC1_pos QC2_pos QC3_pos QC4_pos QC5_pos
QC1_pos 1 0.995 7 0.998 9 0.999 6 0.9985
QC2_pos 0.9957 1 0.9955 0.996 6 09991
QC3_pos 0.998 9 0.9955 1 0.998 6 0.998 1
QC4_pos 0.999 6 0.996 6 0.998 6 1 0.998 6
QC5_pos 0.998 5 0.999 1 0.998 1 0.998 6 1
K i QC1_neg QC2_neg QC3_neg QC4_neg QC5_neg
QC1_neg 1 0.999 6 0.999 9 0.998 8 0.999 9
QC2_neg 0.999 6 1 0.999 8 0.9994 0.999 6
QC3_neg 0.999 9 0.999 8 1 0.999 2 0.9998
QC4_neg 0.9989 0.9994 0.999 2 1 0.9984
QC5_neg 0.999 9 0.999 6 0.999 8 0.998 4 1
pos-1IE& T, neg-F & T
pos - positive ion, neg - negative ion.
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Fig. 1 Metabolic fingerprinting profiles of rat plasma
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Fig.2 Volcano plots for metabolites in the plasma of rats
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Table 2 Identification of differential metabolites in plasma
% ta/min (awie7] B m/z ¥ FC PH VIP &5
HR vs K YERFAL vs 157

1 256 SR [M—H] 2270668 CoHN:0s 06300002288 Tl Lif

2 297 20REEA=JGEA [M—+H]* 4562439 CsHzNOsS 05300001304 Tl Lif

3 304 EHMLHAERR [M+HAC—H]" 1750245 CaHiOs 16400027250  EiE i

4 304 ZELESNHEETR [M—H] 3229502 CeHuClkO; 16200047237  Fil T

5 304 2 [M~+-Na]* 196.0693 CeHuNsOs 16900037243  Eifl T

6 304 JRH 2/3-FIHER [M+K]* 3449906 CoHuN:OsP 17300039240 kil Tif

7 329 [FPRMER [M~+Na]* 1580259 CsHoNOS 03700002291 Rl EEREER

8 424 HYHEEK2 [M-+Na* 4772641 CsHz0s 26100004286 i T

9 600 ¥MEIEE (22:6/0:0) [M—H] 4812352 CxHxOP 05600025255 T LEFEER
10 601 3-EHM [M-+H]* 1730199 CsHsOP 04700049241 i LA
11 602 #4ERA [M+H]* 2872354 CoHxO 05200089225 T ki
12 602 ¥SMmEER (20 140 :10) [M-+H]* 4502490 CxHxOP 05700076227 Rl TLREER
13 602 VEIMBEE RS (0:016:1) [M+H] 4522756 CaHeNOP 05300091224 N i
14 602 VEIMBESE RS (0:018:3) [M+H] 4762753 CxHeNOP 06400025255 T LEFEER
15 603 VAIMBHEEE (0:018:2) [M+H]* 4352483 CaHxOP 05500019262 i  Lif
16 622 VAIMBEAEEE (16100 :0) [M—H] 4092350 CoHxOP 05800035245 T  Lif
17 623 IIREEEE: (16:00:0) [M4-H]* 3932388 CuHzOP 05900037243 Tl LREER
18 638 AR (18 : 1) [M—H] 4352502 CxHaOP 05600005278 T LEFEER
19 709 TEEEHERR (16:016:0)  [2M—3HP 4893245 CxHuNOwP 05600056233 i i
20 723 PRBEIERR (18:00:0) [M—H] 4192550 CxHaOsP 06200000313 R Lif
21 835 3o0,70- —FEHE-SB-AHEEE [M-+H]* 4053709 CxHsO, 18900059240  Fi T
22 844 =EfHW (18:1/22:518:1) [M—H[ 9317776 CaHinOs 17400012263 kil Tiff
23 863 PTG GM3 (d18 D 1/16 1 0) [M—H] 11517098 CsHiuN-021 15800006274  Liff EEFEXER
24 880 THEMEZEHE (14:014:0) [M—H[ 6344411 CxHeNOP 19900073230 b Lif
25 881 MR (18 : 1/18 1 2/18 : 2/18 1 2)[M-2CI]> 7814894 CeHwuOwP2 19800035247 il EREZER
26 908 MRAITENEGM3 (d18 : /18 1 0) [M—H] 11797405 CsoHisN20z 20900008280 L FEREZER
27 911  WHIRMHIUEE _RERE (16 : 0/18 1 2) [M—2H+NHs] 10104799 CsxHsiOwuPs 16700001299 i T
28 912 3-O-EElF A [M+K]* 9285892 CsgHuNOuS 15400003292 i T
29 912 WAEMLUEE (18:0/22 16D [M—H] 9095556 CoHgOmP 16300000310 i EEEHZER
30 930 =EEHW (15:020:118:0) [M—H[ 859.8094 CssHieOs 15200094221 Ll Tif
31 930 EMARMHUIEE (18:1/18:1) [M—H] 8615549 CsHgOP 15900084231 i LEFEXER
32 931 AENEEEIEGE (22 15/22 16 [MA4-H]* 8805901 CsHxmNOsP 15500007272 il Fifd
33 945  TARMHARGR (22 :4/22 1 4) [M~+Na]* 908.6103 CsHgsNOsP 19100029256  Fifi T
34 955 WEfEMLUEE (18:0/22 14 [M—H] 9135833 CioHgOP 18100062235 i LREXER
35 964 A4-o-FIHS-oHEEE-7-en3p . [MAK] 4393370 CsHeO 39500015278 i T
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Table 3 Pathway information table

ID RS P 1H HEVFRILY) ID

hsa00564  H yr i HE A 1.09X 107 HMDB00126. HMDB08682. HMDB08821. HMDB07852.
HMDB00614
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hsa00561 H i EEAR 0.0086 HMDB00126. HMDB07852

hsa00563 FEILBENEMENLEE (GPID & EM0& R 0.0133  HMDBO08821
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hsa04912 GnRH {5 5B H 0.0265 HMDB07852

hsa00240 0 AL i 0.0275 HMDB00012. HMDB11640

hsa04666 FcyR /i3 1% LA F 0.0352 HMDB07852

hsa00330 A%z MR AN i = MR A X 0.0438  HMDB04225
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