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Mechanism of Yiwei Decoction on interventing gastric precancerous lesions
based on metabolomics and bioinformatics
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Abstract: Objective To study the potential mechanisms of Yiwei Decoction on intervening gastric precancerous lesions by using
metabolomics technology combined with ingenuity pathway analysis (IPA). Methods Gastric precancerous lesion rat model induced by
N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) was established and ultra-performance liquid chromatography-quadrupole time-of-flight
mass spectrometry (UPLC-Q-TOF/MS) was utilized to detect and characterize rat serum metabolites. Metabolites with significant changes in
model group and Yiwei Decoction group were screened out; The IPA software was used to analyze the potential targets and mechanisms.
Results Yiwei Decoction effectively interfered with the progress of gastric precancerous lesions. A total of 23 metabolites in the serum of
gastric precancerous lesion rat model were significantly changed (P < 0.05), 13 metabolites were significantly regulated to normal level in
Yiwei Decoction group (P < 0.05), the metabolic pathways mainly involved in the biosynthesis of unsaturated fatty acids, biosynthesis of
valine, leucine and isoleucine, sphingolipid metabolism, arachidonic acid metabolism and steroid hormone synthesis, etc. The effect of Yiwei
Decoction on intervening with the progression of gastric precancerous lesions was related to the inhibition of ET-1 and IL-8 signaling
pathway. Conclusion Yiwei Decoction can inhibit the progress of gastric precancerous lesions and improve the inflammatory environment
by regulating arachidonic acid metabolism and inhibiting ET-1 and IL-8 signaling pathways.

Key words: Yiwei Decoction; gastric precancerous lesions; metabolomics; ultra-performance liquid chromatography tandem time-of-
flight mass spectrometry; ingenuity pathway analysis
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Fig. 2 Pathological changes of gastric mucosa of rats
observed by HE and AB-APS staining (><200)
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Fig. 3 Superposition diagram of TIC of QC samples in negative ion mode (A) and positive ion mode (B)
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Fig. 4 Volcano map of difference of control group and model group in negative ion mode (A) and positive ion mode (B)
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Fig. 6 OPLS-DA score (A) and permutation test (B) of control group and model group in negative ion mode and OPLS-DA

score (C) and permutation test (D) in positive ion mode
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HBEFER T RESREANER KT

Table 1 Different metabolites between control group and model group in negative ion mode

w5 S4RK wWmin  miz P1H VIP  FC(CM) BTl sl KEGGHRST  Be  Eh
1 2283~ TRNIERRNE 1594 3432272 0000393 249728 031946 [M—H] CzHzOs  C20855  HMDB 1~
2 EARER 1219 3912849 0002237 208678 036519 [M—HI CauHwOs  C04483  Standard 1™
3 3a,120- FRHE-Sp-HERT-6- 1260 3892701 0003662 219182 033448 [M—H[ CuHxOs  C11637  HMDB 1™
I R e
4 HERWENRR 1114 4483072 0008414 231928 026564 [M—H] CaxHiNOs C05466  Standard 1™
5 ZFuEEHER 11.39 4822953 0010646 235713 022391 [M—H]" CxHsNOsS C02592  Standard 1*
6 ERER 099 1280350 0010994 154096 055120 [M—H]" CsH/NOs  C01879  HMDB 1™
7 JHEZ 1259 407.2797 0011063 201145 040315 [M—H] CauHaOs  C00695  Standard 1
8 HEMMAIER-7-FELE 1039 5282634 0020995 232905 031533 [M—H]™ CxHaNOS C15559  HMDB 1
9 HEMAMHERS 1051 4483063 0025448 311043 014489 [M—H] CxHiNOs C05464  Standard 1™

HXTRALEE, 1 FonThe, | RoR TR, TRRA

Compared with control group, 1 denotes higher than, | denotes lower than, same as below
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Table 2 Different metabolites between control group and model group in positive ion mode
G5 k4 wmin ~ miz Pl VIP  FC(CM) Bl k¥ KEGG %5 % ##
1 (42,72,102,132,167,192)- — 1636 329.2476 0000394 213622 039997 [M-+H]* CzHzO, C06429 HMDB 1™
T RN IR
2 LA R 110 1321010 0000833 149714 065351 [M+H]* CeHiNO, C00123  Standard 1"
3 TR AIER 16.09 3032310 0003422 132145 061656 [M-+H]* COHxO. C06428 HMDB 1~
4 PRI 1374 3023051 0009358 193362 041877 [M-+H]* CisHmNO, C00836  HMDB 1™
5 2-WEMHIL R 468 1740549 0011475 196366 042703 [M-+H]* CwoHNO, C06325 HMDB 1™
6 feAEDUIGIR 1653 3052476 0012297 150996 059371 [M-+H]* CxHzO;  C00219 HMDB 1
7 11B-F2%4H 970 3312267 0013407 131658 204450 [M-+H]* CauHxOs  C05498 HMDB ™
8 L-ARNEIR 208 166.0855 0014175 172298 050667 [M-+H]* CoHuNO, C00079  Standard 1™
9 BHEIE 1336 300.2892 0015923 160630 052310 [M-+H]* CisH#NO, C00319 HMDB 1*
10 WiFIRER E2 1264 3752154 0016202 146992 056390 [M+Na]* CoHzOs  C00584 HMDB 1*
11 N-FBEdE H 2 208 1030537 0017943 162250 055008 [M-H]* CsHeN20, CO02718 HMDB 1"
12 HaEb AR 1054 4503220 0019578 303612 012793 [M-+H]* CxHeNOs C05464  Standard 1™
13 A-RAfRER 1144 4843098 0020334 176372 039644 [M+H]" CaxsHisNOsS C02592  Standard 1
14 200-F23E-4-272)7-3- B 1348 317.2473 0021020 249488 561710 [M+H]* CaHzO, C04042 HMDB |~
15 170,21- - F2 KL 200 B I 1127 3492377 0021639 119775 164140 [M+H]* CaHzOs CO05487 HMDB |
16 F% 223 1600752 0022229 150903 063716 [M-+Na]* CsHuNO  C00483 HMDB 1™
X
2 000 0007 = :E—%—m : : : :
ppvsded II O L R TR A A A
500 0001 = ’ : i ’
Emm=  n BN
samg - ; .
200001 i - M. - Ha Bo e = o T s
i 88(0) xx - 20 .:EVéIHEﬂ?QIﬁH
FEr T EEEEEEEEEE: L L P
EEE R ERE TR gEOE o @ [ B & A
SERE R R RS FE S BER GRS |
® ] + % ® = :E = < ?E‘Qj : : T@lﬂ%mﬂaﬂﬁj
% ﬁ ‘ & ﬁ B 9@ 2 @ S mi%Aﬁ
‘ N g a 10 '
S 05 L&
N i ‘ i i i i i
N
?_: 0.00 0.05 0.10 0.15 0.20 0.25 0.30
HRONA S, "P<0.05 "P<0.01 JE PR
"P<0.05 P <0.01vs model group

E7 SEARAESREHIEERIEER

Fig. 7 Relative peak area of different metabolites in each
group
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Fig. 8 Metabolic pathway diagram of Yiwei Decoction
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&3 BRI GPL REKRIMFEF ET-1 7 IL-8 KFHY
M (x+s,n=6)

Table 3 Effect of Yiwei Decoction on levels of ET-1 and
IL-8 in serum of GPL model rats (x+s,n=6)

2H 55 #E/N(gkg™) ET-UMngLl™)  IL-8/(ngL™)
payict — 98+12 0.317+0.046
e — 289+37" 0.576+0.071"
a5 B/ 5 168+21% 0.442+0.029*

20 203+29* 0.513+0.082

HXIA L. "P<0.01; SEUMALLE: P<0.05 #P<0.01
P < 0.01 vs control group; *P < 0.05 #*P < 0.01 vs model group
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