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[EE] B S5 RMILFE CBHEEW) (Vicatia thibetica de Boiss., VTDB) %FN-H Z-N'-A4 3-N-IF A4 AT (N-
Methyl-N'-nitro-N-nitrosoguanidine, MNNG ) i5 3 i) K B 12 P25 45 4 B R (chronic atrophic gastritis, CAG) BYECEAE T, I1-97
HAREHAE YR . F53E SR OO (30 DU ZAT - RAT I ] BRI A 45 R (UPLC-Q-TOF-MS) X VTDB#E Tk 3
BT, RFAMNNGYE S A YU R Bk M =, @57 K CAGHUAL, 572 H g HEME: SD K BUBEHL > A 64, 433k
IEFNT A, BAI4 VIDBMAIHAH (157 mg/(kg-d)]. VIDBHFFIHLH (314 mg/(kg-d)). VIDBEF &4
(628 mg/(kg-d) ) LA K BH P IR (4EREZR ) 2H (216 mg/(kg-d)), FE4H 12 H . HESL (A4 2H K BB BB BRSE 1, ELISAI &
M35 H S AL BEE T (pepsinogen 1, PG 1), HiHALEFIE I (pepsinogen 11, PG II ), RAEK F (TNF-a., IL-6, IL-10) (7K
-, 5 452K BLUE 4180 AY TR 8% (malondialdehyde, MDA ) 7K - 538 S Ak )15 {L B (superoxide dismutase, SOD) A3
71, Western boltil] 2 B 2H 2 1L 41 25 46 A i 1 (heme oxygenase-1, HO-1)/42% A -FE241 2K F2 (nuclear factor erythroid-2-
related actor 2, Nrf2) X #8#: 53 1L K T-88 (myeloid differentiation primary response protein 88, MyD88) /& H i /i B (protein
kinase B, AKT) /B ig Wk AL 3-3#4 15 (phosphatidylinositide 3-kinases, PI3K) {5510 MR R IEKFE . R Wil lbx R
B 1) R B i AR, I 45 A EST(+)-MS/MSEIE PEVTHT, VTDBH LS 5 189 M b2 i 43, FEAIFERITRSS . MR
REGERUAY . HER AL RA/RVIDBRE— TR FEECAGK R B FIRAM 0. ELISAZE R iR, SHER4H
I, VIDBZA 254 A9 R UM PG 1 . PG L /KEFPGR(PG I/ PG I1 )4 TH(P<0.05), B W2 17(gastrin 17, G-17) /KA
(P<0.05); VIDB/IK. 1. @AM & TNF-o, VIDBAIK. & 74 i iEIL-6/1 433 N F# (P<0.05), VTDB & il 41 i 15 1L-
10894348 11 (P<0.001); VIDBH | 1 7742 2 K Bl B 4 P MDAJK SEF#AR (P<0.01), VIDBAIK . 1., 557 41 SODRHTE /7
HN(P<0.05), Western boltZ5 H B 7%, VIDBE FlEHHO-1, VIDBAE., F1. 578 4 Nrf2/K 715 (P<0.001),
VTDB{ . & H|fEHMyD88, VIDBH | & HIH4HAKT. PI3K/K 44 T B (P<0.05), W VTDBHREMS S IHO-1/Nrf2 5
MyD88/AKT/PI3K{H 5B I I # ik, 458 VTDBM T IMHO-1/Nrf2 5MyD88/AK T/PI3K A 51 4, M i 1 il g
RS SO I AR, HEINTTEE CAGK R B B4 10 I JAE o
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[Abstract] Objective The ameliorative effects of the ethanol extract of Vicatia thibetica de Boiss. (VIDB) on N-
methyl-N'-nitro-N-nitrosoguanidine (MNNG)-induced chronic atrophic gastritis (CAG) in rats were investigated, and its
mechanism of action was preliminarily explored. Methods Ultra-performance liquid chromatography coupled with
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quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS) was used to analyze the chemical constituents of
VTDB. A rat CAG model was established using MNNG induction combined with irregular feeding. Seventy-two healthy
male SD rats were randomly divided into six groups: normal control, model, low-dose VIDB (157 mg/[kg-d]), medium-
dose VTDB (314 mg/[kg-d]), high-dose VIDB (628 mg/[kg-d]), and positive control (Vatacoenayme) (216 mg/[kg-d]),
with 12 rats in each group. HE staining was used to observe pathological changes in the gastric mucosa of each group.
ELISA was performed to measure serum levels of pepsinogen I (PG 1), pepsinogen Il (PGII), and inflammatory
factors (TNF-a, IL-6, and IL-10). Levels of malondialdehyde (MDA) and superoxide dismutase (SOD) activity in gastric
tissues were determined. Western blot was used to measure the expression levels of heme oxygenase-1 (HO-1)/nuclear
factor erythroid-2-related factor 2 (Nrf2) and myeloid differentiation primary response protein 88 (MyD88)/protein
kinase B (AKT)/phosphatidylinositide 3-kinase (PI3K) signaling pathway proteins in gastric tissues. Results By
comparing retention times, mass spectral fragmentation patterns, and matching with the ESI (£)-MS/MS database, a total
of 89 chemical constituents—primarily fatty acids, phenolic acids, and coumarins-were identified in VITDB. HE staining
indicated that VIDB partially improved gastric mucosal damage in CAG rats. ELISA showed that, compared with the
model group, the VIDB-treated groups had increased serum levels of PG I , PG, and PGR (PG I /PG IT) (P < 0.05) and
decreased levels of gastrin 17 (G-17) (P < 0.05). In the low-, medium-, and high-dose groups, serum TNF-a levels
decreased, and in the low- and high-dose groups, serum IL-6 secretion decreased (P < 0.05), while serum IL-10 secretion
increased in the high-dose group (P < 0.001). In the VIDB medium- and high-dose groups, MDA levels in gastric tissue
decreased (P < 0.01), and SOD activity increased in the VTDB low-, medium-, and high-dose groups (P < 0.05). Western
blot results showed that HO-1 levels increased in the high-dose VITDB group and Nrf2 levels increased in the low-,
medium-, and high-dose VIDB groups (P < 0.001). MyD88 levels decreased in the VIDB low- and high-dose groups,
while AKT and PI3K levels decreased in the VIDB medium- and high-dose groups (P < 0.05), indicating that VTDB can
modulate the expression of HO-1/Nrf2 and MyD88/AKT/PI3K signaling pathway proteins. Conclusion VTDB reduces

gastric damage and inflammation in CAG rats by inhibiting lipid peroxidation and inflammatory processes through its
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effects on the HO-1/Nrf2 and MyD88/AKT/PI3K signaling pathways.
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P2 PEZERPEE % (chronic atrophic gastritis, CAG) J&
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—o HHT, #I X CAGHYIR IR T 5 B AR LS B A JE,
A AR, S TR AR A i, (B 7E B 2 R fR
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VTARSRE, th 2 LI 280 0 B AR IR AT
CAG 5 TH R BL T i 2 i PRABCRT . A WFIE R, AL 5e 7L
2 rh B AR T A N R PO A% R E2AH DG A F-2 (nuclear
factor erythroid-2-related actor 2, Nrf2) /[l 41 2 & & Tilf
1(heme oxygenase-1, HO-1) {5 Zid %, Jf-fie it i S A5
1L (superoxide dismutase, SOD) Fl 4 Bt H Ak
(glutathione, GSH) 13Kk, B MBLIAR T AAALEE 71, ek
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Ethanol extract of Vicatia thibetica de Boiss.

Chemical composition analysis Chronic

AT AR 2 0 B 52 b BH 1 E CAG IR RL AL, a8 vT i ik
PP R LA G S OLACIH DI RE T I CAGHERR™ . PU s MIFL
7 (Vicatia thibetica de Boiss., VIDB) N4 F}
(Umbelliferae) 4™, BA@IANE | FRIMIHZ . (R
BT THAEAN RETIR, VIDBMIRZ KRG Z—, ]
AR T E VIR IX . SR, 24 1k, VIDBIETH AL
RGPS 7 T B IER WA . A BESE B AR IR
VTDBYECAG S [ (¥ AEST AL, IR R 58 HoT Re Ay AR
JHBL, JHERRE ) VTDBTEH AL R Geein v (i R I3
BERFEUAE

1 #MR5FE

1.1 LIRS

B R TEHLLGT- 12N F i —fE R A PR A
), e 7 K& 4 LC-RE-2000E M4 T30 B ARV 2 J
AR E], S AR A 2 S UK Z- T -FPI T s 8 4
IR R FRA ), o v R g WL TGL- 1681 -4 ) 1]
BERHMUAA R A, FUKALEPS 6000 T i KAERHE A
FRAHE]
1.2 LI

HEE, NG (B354 1 F 32 [E Sigma- Aldrich , H iR
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(LC-MS) W F [ Thermo Fisher , RIPAZHFI , 45 [
TR | B R WA R | SR AU BCASE 1k R I A 3R
& EE BRI (5x) , —hUMBRIYIET RiBR A
K, T B 4% 2 TR R U i TS IE e
Yy, WU T YL 1 Marker % P A GEBEIRE P il 2512477 2
T UEHERE A=Y, BSA . =R AR LIS (Tris) | JBEAE 2R
Wi T4 BioFroxx, N-FJ - N'-fiff & - N-ME A ZE L (N-
methyl-N'-nitro-N-nitrosoguanidine, MNNG) I F 1%
SO R B A PR A W), ECLAR 2 & il 1 1
[ElBioFroxx, PN % (malondialdehyde, MDA) illli & ¢ B
HALEER I (pepsinogen I, PG 1), BHiH{LEFR I
(pepsinogen I, PG I ), TNF-a., IL-6, IL-10 ELISAIX 7 £
¥l T DS A= Rk, B R 17 (gastrin 17, G-17)
ELIS ARG &0 T U A A= DRk BRZA =, SODIIE
R & TR A AR Y TR RS T, —$0: Nrf2
(AF0639) 4 F AffinitY, HO-1(66743-1-Ig) | B-actin
(81115-1-RR) I F-Proteintech, MyD88(4283S) Il T3 [H
CST, 4 H#H§B (proteinkinase B, AKT) (ET1609-51) T
HUABIO, B A5 Bt VLEE3 - ¥ % (phosphatidylinositide 3-
kinases, PI3K) (T40115) Il F Abmart.

1.3 AEMEAF ZERRYNH &

ST PG R ML 246 P PG R A DR 2 A
WFFE e SR AE, 220127 AR 7 24 2 g I AR ¢ 0 A BA 4
FE R I BN FL IR VG Y 7L Vicatia thibetica de
Boiss. 1Y T4 AR, FEASIUAE T PH L F1IA DXl 24 A B T
FERETMAHRASE

148.9 kP MIFL T T HRIT MY FES , 80% L BEAE R
A, H LLBTR A, TR EL BRI (L)« 2581 (kg)=10 : 1,
HERT IR S I, IR UK, R AFEE2 ho K5 FEIBORK
BIFE, BRI LR O, BERTE—80 CARMF T
PR, FREEAT48 WY FLAS VR Uk T8, e 3R751.73 kgtlk
TR, A2 T5.14 g 2GR RIS BN 1 gk TR, YR TR
F BB, —20 CREAFLAS RS, i I A 2R
JK BE Al A I E
14 RABEHHBEEIE-HEKHRIE (UPLC-Q-TOP-
MS ) AR e M EL A RE L FE R 5

FRECL. 330 il 48 B9 VR T 8325 mg, WA e 25
5 mL, 1555 mg/mLAYHE S, 0.22 pm A LR AL IEHE
VBRSSO A PO ARAT - BIE B
{SUBEFH, SCIEX OS 1.6.1FIMS-DIALFK 4 HEATHHR AR IR
AbFR . ALE Yo T U AL LT AR T A <
60, AT <100, AT H <60, HIE T <15, FAL
A <60, H %2 <10 pmol/mol",

a3k 5k 5354 Agilent ZORBAX SB -C,, Rapid
Resolution HD 2.1x100 mm 1.8 um; &l K : 320 nm; #
Tk 40 °C; Jiid: 0.3 mL/min; FEAEE: 2 uL; FBHAH: 0.1%H
/K (A) . ZHE(B), BE 751 F: 0 ~ 2 min, B: 2%; 2 ~ 22 min,
B: 2% ~ 100%; 22 ~ 26 min, B: 100%; 26 ~ 26.5 min, B:
100% ~ 2%; 26.5 ~ 30 min, B: 2%, i &0 IE 78 1A
35 BT UR: W T (BSD U IR F: 500 °C; B 1L
JE: 5000/ —4 500 V; 525 S/ B NS 50 psi; i 4
T m/z 50 ~ 1200,
1.5 KRSEGEERED

Bl SRR DU R 2 B 2 AR B o A 23 D1 St ofe,
fit5: K2025010, DA H ¥k SC56 FRoC, Jl i 1 SE 90
FrREA AL, #1572 L SPRYLSDMEM: A B (37 DL AR b s A
WA R T, A=A E: SCXK52024-0001 ) >R F Fifi
BUERIE 2 s (AL AR B, Horpras (gl 12 3, A
AIbHiZH 60 2, 6JH#4, 150 ~ 170 g, F20 ~ 25 C., 50% ~
70%0 B FREE T 3%, B 12 hag B R, | s ik
Ko S N BSR4 W BB 2 DL

i as 1 2 Ah, BRI b EAH SR LI R W ik S
MNNG H HRH | 8 IrEME A, #57 CAGK UK
R SRR B A SRS IR B AR 2 3
FRH OO0, S50 R BRI B AR iR BRI £
2 d, Bl 5 DGR B R KBS &1 dipE3r o7 =X, Figk12)8 .
FE S YL 2R H 2 B R, 9256 K B3 170 pg/mL
MNNGIH F i, DAL S0 ) 506 B 6 5 ) K 1
R HEAb, R AR, R SR B T — IR
MNNGHEH, #E H 7 & 450 mg/kg.

S5 T A UL S R BRI o et A8 Ak SRS o 7 A9 ]
Jii , BEATL A IR 43 52 96 TR BRHEA T ' 286 IR 2 2 B 2 A
. ETHEG G S RMIAZESE | g 1R fe A 45
RICAGHEHURFE, LIS R B ) . A 7E
BRI R R 5, AT U 4 5250 R BREEA T AH L 1 25 9
HIT T, B o KA TR b 2R K BRCR FH RS R
PO MR, BHPEXT IR (HERGZ) 4L FMVTDBAL, . &
R, Bdl12 5 A BA THIN 25 e, AR
QG IEEE N T e YU LB el e A LI EZ 5
N A3 ~ 9 g/d, AR A3 1m0 AR B3 BRI 45 245 71
40.27 ~ 0.81 g/(kg-d), AAEZ5#£0.81 g/ (kg-d) MK Ht,
1.62 g/(kg-d). 3.24 g/(kg-d) 55 A il . FHARECH]
BT RA Y, | g TR TA 254 5.14 g, I,
PA157. 314, 628 mg/(kg-d) IR Ty ARAE MR, . &
o YRR RN B PR IR 258, BN R R 31k d,
FFK800 mg, H2.4 g/d, it AR K mAEH G, K424
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FHE K216 mg/(kg-d). ELLL 245, BUE AL,
YRS REAE T —80 CUKHI & .
1.6 HEARRERHERE

BUMAT12 h, KEREEEAEEK, IS 10 mg/mLI%
CLHE Z 4 (40 mg/kg) BRI, BREE S O HOR ML, FEA %
JEHFE 2 b5, 5010 min(4 °C, 3000 r/min), 532455 %17
1E—80 CUKAH .

(BRI B BT, SR R M2 FE K B, FIIE T
WE, W H R EIE, BT E A, BCE R i E )
B R 2 H S5 2910 mmZH 4L, FIRB Bk 4% 2 5 F
72 27024 h, [BE 5 HME, #EATY)  FIHEG 2, ol
BUrAe)E, —80 CHEfF LML IS Zedi .

XTHEY) Fr 2 B8 R 95 B2 Wrbr RN LA
PG (visual analoguesca) , K 4E0E . I 142 4 45 41 41
SRS RTE, B EEEAAEG, idL, 2. 3.
447
1.7 ELISAKARMEPEEOEE.BibRRKLE
EF B 7K F

W ARATAE — 80 CUKFR Ay L& U, VK vk, AR
VLA B, T 5 A5 REATE450 nmAb OGRE, TR &
HHPG T |, PG 5G-17, TNF-a, IL-6. IL-10f4 B &
1.8 FHHEKXRB AR AN NHAREYHNE

PR FR 00 H A5 T2 mLE.OE T, 3%
TR A A= BEER K 8 PBS , e 212 (g) = A BHER K/
PBS(mL)=1 : 9, FEFE AT T4 1 = I HR L S URFBEE A o,
—20 CHIEE 10K, BK40s, SIHE5 RS, #5010 min(4 °C,
12000 r/min), PR B8 1, SR J5 & IBCAUR G 1 THAE,
W E I S VR . AT TBATE AN R L 40 20
FIMDAZK -, WST- 13245 K L 4141 SODI 7 .

MDA 5 - 4 B35 B 45 T ) B L A R, KV A
15 min(100 CH#k/K ), B == E/5 20 (12000 r/min,
10 min), FVEWINZ96FLAR H1 (200 wL/fL), Ml ik W
FEPE KA = 540 nmA WO, ARAEFREI 2T 5 MDA
{8, 2O A AR MDA i (umol/mg protein)

SODi A : [ 1B AE BRER K B — 2 58, SR fm 4
FR VLA B ZE96FLAR I A R N AA 5, 37 “CHFE 20 min, ]
FETE A= 450 nmAb WOBRE, THE A A HSODIE )
(U/mg protein) .

1.9 Western bloti il KR B HLAHHO-1/Nrf25
PI3K/AKT/MyD88{= 51 I% | B I &Rz K F

K ELE HLREARLE DK AR, I A4
FEASCH LR 5T o W 24 . R, SRR TE4
12 000xg 2% T B5.0520 min, BT, BUE FRES FH10%

SDS-PAGEBEMEHATHLUK 43 55, il M A o R 2
PVDEIK I, R 11 F 5% B Mg W A 3t AT A, e 1k
5% BSAYES P T2 i T 14, PVDFS7E4 C 4%
T MERBE b % . I TBSTS: il B I 31K
Ja, A B E L he U B ECHECLE S, #
PVDFREI IS TBSTIG, B BT, %30 ~ 60 s, HLA
B R EUR AR h S T I, Image JERIF 0 BT 14
PLE B S5 NS DR B LU T X A2 o
1.10 Zit=#HiE

LY HYE R F Graphpad Prism 8.5 478831437
5 T SE A O PR I 3T AG O 25 55 Mk, R Two-way
ANOVAKG IS AT 2H 8] Fe 4, #F— 20 R HIDunnet tf6: 5 1
1AW HLEL, P< 0.05 M 2E S A GiiT24 5 L,

2 #R

2.1 VIDBZER ST

i HISCIEX OS 1.6.1FIMS-DIALZAF 475040 35 H
FIAb3H, LC-MSHYIE | 23t 1 UL X128 T 5 BRHA B 12T 1
TERRIR LK T3 0001 WETE J5 L2 AT 204, LLIHBRAAR (1)
AR ORI T . MS-DIALERH S 25 51 5 5k
{4 PR HP A O B B T] (RO) TR AUCHE HEA T LA . o0 #0T, 256
ESI(+)-MS/MS from authentic standards%{4f /2 VT it 3%
s, R 89 E ), AGRRIITR . MR . A 2 Rk
A (LA WL I 28 G R BB 22 1), AT RS2 VE R M 7L 2 B
YR FEE Y TE R Y SR
22 ARERETNINBFRRFREERGITEE

S 55 1 1] A S 0 R B4R BT 7 A I 08 48 R LR
A, S2ER0 ~ oA, ALRIAL HL K R OK B | PR A
25 VAL W) S R R, R AR B, B ROMLRE, HEME R
o SCIRSEOSHITIR S AR 2, 45 2 5 R UG pieiR S e
Grs, BARR A A B R REZMBIFRRE IER, Hrh
VTDB R 7 & 20 R BUIROK & L fF B B el sz, HAoh B
P25 AVTDBH &4, VIDBALH & ALt [a) 4 #
WOK KR R o S0 AR R AR B A O 5
HNFARTCRE T H ISDR R, AFHAA10 HSDK
FHEA TR B i AR A BT (1) o 48 (AR i R
P THE N SER0 ~ 9JE A, AR Ah PR K RRAA TR R
25 4L BB B TR, SRS TT IR 145 24, R n
VDB e 771 e 20 K BRUPA o i B o 1o, Lo o B 45 25
41, VIDBH I AL AIVTDBAEF 4 .

e 21 S IR T 5t 728 b A B R G 1 74 it A SRR A
ATHEY (8, INEI2ATR, 25 U2 15 RERE A0 IE 8, BR ik
HEGIRAE, A UL A AN M o A2 1) B L e A
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600 -+ Control
= Model
|« VIT
VTDB-L
+ VIDB-M p I = |
L o VIDB-H g ?
g

Body mass/g
S
S
S

300 e &
-

| o R T T S T S S S S
01 2 3 45 6 7 8 9 1011 12 13
t/week

Administration

1 XRGBERETWES (n=10)
Fig 1 Trend in body mass changes of rats (n = 10)
VIT: vatacoenzyme positive drug administration group; VIDB-L: VTDB
low-dose group; VIDB-M: VTDB medium-dose group; VITDB-H: VIDB high-

dose group.
SERE, KO A AN M (I (i 3k ) 5 P M b 4 e (21 €8 55
k)i, BAAI S (REETS) . FHYEZ A E A
JEA DLW rh PR AR IR, IR B . VIDBAGH
A E R A AR A M A AR G s L), B
J2 e PR A MR (2D Sk ), TR IR AR R B D
VTDBH R AL 8 BRI, A BB
35, R/NEAR—2L, B4 208 Mo gl i 2 (41 s
K)o VTDB = I i 20 1 B R R SRR IR, B, HE
FNEEFE, KANEAR—B, A WL 00 S VAR . 62 Al
B T UERHEY A Y] i, PP 5 WLIEI2B, 25 [ 4] S A
2 22 545 A (P< 0.000 1), $R7R &R, AN, i
RUZAAR L, LRGP PR (P<0.01), HFEE
VTDBZ; 2455 1 3G I, P53 T R o
2.3 IMiFEPG I (PG MG-17HFRIEKTF

T T 5 B 2= KT R AP 6 FE AR, SR HELISA T
KR K RIE PG 1 L PG, G-17(47KF, I
PGR(PG [ /PG I IME . LR ILEIZ, 525 H4AMLL, &
I KB PG I | PG I K K H [ PGRIEAR
(P<0.01), G-17/K V445 (P< 0.000 1) ; 5HRIZH A%,
VTDBZ 2524 K FULiE HPG T | PG IT /K- FIPGREE T
(P<0.05), HYEZ W20 K RIMTE PG 1 . PG I KF-Ail
PGRZE R G # 1 X SRR LY, #4525 20 K Rl
T G-17/KFEFEAK (P< 0.01), HFEVTDBHEFIIE I, G-
177K HREAR . REE 4 R, VIDB A e it |4
PG I FIPG I 43, W3t 8 45 1 1l B A7, 9 G-
1748 BE R, Vol 1 TR S R, %o L S R R 4 R AR
FER
2.4 IMiEXREEEFTNF-a. IL-6F1IL-1089 K ik 7k F

T HU R 2 9 B 2 KO B U B 6 RE AR, ELIS AVA A
A5 AR BRI T R AE T 2RE K, 255 LRl 5458
P12 AH L, AR 20 BRI S TP TNE-a, IL-6 19 7K F- T

x 10 x 40
Sham
Model
VIT
VTDB-L
VTDB-M
VTDB-H
oK
*x%
5 *k
.5 12 sokokok *%
® v
EN
52 s
v =3
gz
&% 4
S
=
ST
Vitacoenzyme (216 mgkg™) - - + - - -
MNNG (170 pgmL") - + + + + +
o VIDB/(mgkg™) - - - 157 314 628

El 2 HEZ® (A) RFEES (B)
Fig 2 HE staining images (A) and pathological scores (B)

" p<001, P<0.001," P<0.0001.n=7.
(P<0.01), IL-10 FF(P< 0.001), #&/R IR INiAES T &
GV RAE N . SR HLER, PHTEZS 415 VTDBAK
w9 4 K UL R TNE-asK P B IR (P< 0.01),
VTDBAIK . &5 i 20 K Bl v TP IL-67KF R % (P< 0.05),
BH: 254 20 5 VT DB ey 791 s 20 K B 7 HP IL- 107K 7 T
(P<0.05). L EBAHFEI, VTDBREME(E UE S AE [ 140
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