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Analysis of key components in anti-browning process of medicine-food
homology formula Wuzhiyin and its gastroprotective function
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Abstract: Objective Given that the liquid formulation of the medicine-food homology formula Wuzhiyin is susceptible to non-
enzymatic browning during storage, this study systematically investigates the underlying browning mechanism and evaluates the
gastroprotective effect of Wuzhiyin prepared using an anti-browning processing technology against alcoholic gastric injury. Methods
The differential metabolites and browning intermediates before and after browning of Wuzhiyin were analyzed by non-targeted ultra-
performance liquid chromatography-mass spectrometry (UPLC-MS) and Spe-Pak microcolumn separation technology. The degree of
browning was characterized by color changes, browning degree, and alterations in nutritional components. An anhydrous ethanol-

induced acute gastric injury mouse model was established to evaluate the gastroprotective function of anti-browning prepared
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Wuzhiyin. Results Total sugars, total polyphenols, and total amino acids were significantly decreased by browning (P < 0.05).
Nineteen key differential compounds were screened, among which fructose, sucrose, valine, isoleucine, tyrosine, and p-coumaric acid
were identified as major driving factors. 2-Hydroxy-3-methyl-2-cyclopenten-1-one was identified as the core browning intermediate,
and the browning mechanism was elucidated as a synergistic process involving the Maillard reaction, acid-promoted sugar degradation,
and oxidative cross-linking of phenolic compounds. High-dose anti-browning prepared Wuzhiyin (43.72 g/kg) significantly reduced
the gastric ulcer index (inhibition rate 72.42%) and alleviated pathological damage to the gastric mucosa. The underlying mechanisms
include inhibiting nuclear factor-kB (NF-«kB) pathway, reducing inflammatory cytokines [interleukin-1f (IL-1), tumor necrosis factor-
o (TNF-a), IL-6], regulating oxidative stress [elevation of superoxide dismutase (SOD)/malondialdehyde ratio], and protecting mucosal
barrier [modulation of NO, prostaglandin E> (PGEz), trefoil factor 2 (TFF2)]. Conclusion Fructose, sucrose, valine, isoleucine,
tyrosine, and p-coumaric acid are the key drivers of browning in Wuzhiyin; the Maillard reaction, acid-catalyzed sugar degradation,
and phenolic oxidative cross-linking constitute the major browning pathways; and Wuzhiyin prepared via the anti-browning processing
technology exhibits a significant gastroprotective effect against alcoholic gastric injury.

Key words: Wuzhiyin; non-enzymatic browning; browning mechanism; alcoholic gastric injury; metabonomics; fructose; sucrose;

valine; isoleucine; tyrosine; p-coumaric acid; 2-hydroxy-3-methyl-2-cyclopenten-1-one; Maillard reaction
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Tablel Changes in color parameters and nutritional components before and after browning
Fedh L o b"  BI YL Apom REE/AKIg) WAFAgke") MEWiAgkg") BROKEEW/(gkg) W/(mgg™)
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B ciaa
241 B SRR NS 2 WS EIE
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RO ER, BUE SRRV, At KRR R IE
UREE . R BRI JS IR VAR 1.0mL, BT
10 mL EZERE F, N S%AEMEWR 1.0 mL, ##
A7, MGEMNIKERER 5.0 mL, #5), SiRCE 10 min
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Table 2 Differential metabolic compounds

25 fr/min  FREE s ff e FC  VIP ##%

B R FoAiT 0.95 MEF CiHpOn  JEHE 1359 1682 |
4 091 HHEF CeHiOs I 221 159 |
0.96 fETF CeHi206 D-(+)-FH 221 159

1.35 HETF CeHi2O0s HEE b 440 162 |

201 FETF CioHs202  B-D-WRMEEH-(2—1)-B-D-ML A 45 #4-(2—6)-0-D-MIL i 5.63 235 |

G B (1—2)-y-D- N s R 5 1) 2

497 IEET CeoHin2Os1  1,4-B-D-H g&ki 3.04 158 |

13.51 IEBT CH3sO013  (+)-lyoniresinol 9-7 % 218 1.82 |

13.61 IEET CsoHseO2  ILIZE)-3-O-FZLBEIE-MNMEBE I 8 A b 7-O- M A 0 145.07 157

1422 IEET C3HsO0o 1,25- = FR FL U 1 F D3 A ) B 264 190 |

R[EMKLIL 095 EET CHuNO2  D-(-)-#iE 13.83 10.14 |
i) 151 IEET CHiNO:  FREAMR 498 421 |
096 IEET CisHoNOs L-ZEIET 229 223 f

125 IEETF CisHioN3Os  HHER-AHIR 3.09 273

12.38 BT CioHiNOs - FEIAI-BR R R 201980 238 f

1.56 EET CoHuNOs  FRER 659 795 |

24k, 1.56 IEBSF CoHsOs o G R 312 592
a1 1.47 IEBF Ci3HsOs i AT R B 222 316
1507 IEBET CiHieN2On  sativan 408 191 t

1296 BT CoHsOs )7 IR 441.69 194 |

VRRRE: t BRI,

| down-regulated metabolites; t up-regulated metabolites.

(Y, BUEIREARAAR (X, LbrdEdh 2k, BT
etk EA, FLPERNE N Y=10.694 X—0.110 5,
R>=0.998 0.

(2) SRR e Y SR FH el = s 2
B 0.5 mL FERIETRE T 10 mL &5, 22, M
HHHC 1 mL FORERE AR, BT 10 mL B ZEE
I 1 mL 2%Ef =i B2, M 1.0 mL pH {8
9 7.14 Na;HPO4 2 MR, INAifb /KBS 5 mL,
21, 90 C/K#F 15min, BUHAHZ =R, THK
570 nm AbPE A 1H, DL A ERNALER (), R
R TR BB AREA KR (XD, ZhlbruErhsk, T4k
PEREE, 1L MERIETTREN Y=33.346 X—1.388 0,
R>=0.991 5.

(3) BZWmEEER: RAERE A, B
0.1mL £, B+ 10mL HZEREH, A 0.5mL
FEAREY R 2 1.5 mL 15% Na,COs ik, 78701857,
4tk /K#RE 2 10mL, 75 ‘C/K¥E 15min, T 760
nm P& A H, LA EANLR (V), & & T RIE
EIREENREALER (XD, efilbrdEhsk, HHATZMR
9, f52&vERA 52 Y=8.260 7 X—0.007 4, R =

0.999 4.
2.4.2  HBE. RERER SR E

(1) B2t iy Sugar-D 4 (250 mm X
4.6 mm, 5um); VA AK-CME, Wl 0~
10 min, 72%~60%Z.MiE; Al 35 Cs AR 1
mL/min; EEERE 90 C; HAEHME 2.0
L/min; #FEE 10 pL.

(2) XPHEGIAR: BURKE. RERRR S,
FEERRE, 2> BNk K sUR EIR N 0.604.
0.388 mg/mL % HE il 7 W

(3) IR RS BT ARRE R 0.125
mL, JI/KEZEZE 25mL, i 0.45 um HFLIERE, Bl
P TR
243 WER. BMER. #raBRrsallE R
FARERGATAEAL HPLC 3. TV HREERRZ 6 mol/L £k
R 110 C/KAR 22 h, 1-5i-2,4- A2 (1-fluoro-
2,4-dinitrobenzene, FDNB) fiT4EA4k 5 %E o

1% FDNB fiT2E A I BC )« 45 2% FREL FDNB
0.25¢ & 25 mL AR, MA LB E B2 ZE,
53 1%F#) FDNB #7446 iRk
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s E. A H N Uranus Cig # (250 mm X
46mm, 5um); LL0.1%ZFR/KIEBONTEIAE AL
PLZAE-/K 121 NifshA B, YERERF: 0~5min,
35%B; 5~15min, 35%~5%B; 15~25min, 5%
B; Fid 35 C; AR 1 mL/min; &K 355
nm; HEFEAAFL 10 pl.

244 NEERSENE

(1) BigstE: A Uranus Cis A (250
mmX4.6 mm, 5 pm); BN 0.1% B KGR
(A) -0.1%F R ZIEHW (B), YeiFEF: 0~3 min,
1%B; 3~6min, 1%~5%B; 6~10min, 5%~10%
B; 10~27 min, 10%~20% B; #+& 35 C; A
e 1 mL/min; &M 310 nm; SEFEAF 10 L.

(2) SXF I VAR 1) s B0 A RO R i
&, FEEIOE, N B R 6 A 2R 0.176 mg/mL
(PRIT FE VA

(3) B ER MM & BRI RFE SV 1
mL, £ 0.22 pm fALIEMREER, RIS AW .
245 LMEXRRFEHE RLHE. R, SER. R
AR BEEIR . X F SR UG I VA sk
FEARAR (XD, WETHRAUNHPALAR (YD, £33 [EH 52
A Y=233.820 X—9.302 9, R2=0.990 1; ki
Y=146.100 X—2.442 8, R?*=0.995 8; #i& i Y=
90 402.000 X—5.348 7, R2=0.9977; FH&EIR Y=
70 050.000 X+7.166 6, R2=0.999 4; BER Y=
20343.000 X—1.658 6, R2=0.9995; X HFEER Y=
9717.100 X—2.879 4, R?=0.999 0; Z55HREH, ¥
RAIRTE 0.040~0.100 mg/mL. ¥ & THRTE 0.002~
0.014 mg/mL. HHELE 18.9~604.0 pg/mL. FEHELE
12.1~388.0 ug/mL- &L 1E 0.040~12.750 pug/mL.
SRR IRTE 0.048~7.625 pg/mL. BEEFRTE 0.039~
6.25 pg/mL. Y& EERIE 0.551~17.625 pg/mL 514
MARZME G R R -

2.4.6 FEEERE  ECIIHRANR AL 9 RE
ZEME 6 I, THEASKEERR . W B TR A {1 RSD

S 0.45%. 0.76%, HbE. M. SER. 5o
AW WA, & GRIEHANT RSD 7 51H
2.29%. 2.17%- 0.06%-+ 0.08%-. 0.46%. 2.21%, 45
RRIIZAIHE B R AT o

2.4.7 Rt BT AER R AR, 0w T
Hil€ )5 0n 24 4y 6 ShHATIE, THEIFREZE.
BT A EHM RSD 437114 2.00%- 2.46%, RHE.
TERE. HERIR. T E R BRI o EF SR
FHI RSD 4358 4.63% 1.81%-+ 0.34%- 2.30%-
0.73%- 2.95%, ZiRFMIAMIERAE 8 h WAL E
PER I

24.8 HEMRE IEHLRTHREES, PAT
il BEI IR 6 1, A EATIE , TH AR
B2, TR A MEI RSD 20518 2.95%. 1.77%,
TPE. RERE, AR oo d R MRER . ANE TR
W T AR A RSD 23 11N 0.59%12.26%40.11%-4.30%-
0.38%- 2.49%, ZRFHZITVERGHERE .
2.4.9 fOFEREIGERRE BUE SR R — ik
Feah 6 47, almMA SR S 4Ea S Ei0E 1
1 R80T R I B, 0 ol ) 2 A i T VR A T
S, THEEXHR A IIAE R R, 25 A A
R EIR . WE TR, R, B, SiER. =
AR BAR XA Z IR YIRS U3 23
94.08% + 93.51% . 86.55% . 75.05% . 76.87% -
117.93%- 90.49%. 95.76%, RSD 435K 2.71%-
2.79%15.39%-4.55%12.94% 1.44%. 5.89%-2.92%,
AT GRS ER .

2410 HERIMELSRS I WG ZE R
EE BN R (K 3) £, T1 R,
R AHER . FraR. BER. W EERNR
BIWRE D5 67.27.28.85 mg/mL % 350.85.28.56.
12.90. 1.59 pg/mL; T2 Ff &R RERE AR H, HARS
Tl R 1A JOR FE R B ) A B 42 23.98 mg/mL K¢ 99.72.
12.13. 5.82. 1.23 ug/mL, KPR 5 FLITHIRZGREA

oy R R

*3 BEIEXRERNUESYEE (X+s,n=3)

Table 3 Contents of key differential compounds before and after browning (X £ s, n = 3)

i D-(+)-3 8/ FEBE/ D-(-)-HE R/ AR/ T& R/ TR/

(mg:mL™) (mgmL™) (ngmL™) (ngmL™) (ngmL™) (ng'mL™)

Ti 67.27+8.21 28.85+2.70 350.85+30.76 28.56+0.87 12.90+1.09 1.5940.09
T> 23.98+1.49" R 99.72+1.78" 12.13+1.01* 5.82+0.40" 1.2340.08"

5T HEE: *P<0.05 **P<<0.01.
"P<0.05 *"P<0.01vs Ty group.



PER 2026£9H B57% B 18  Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 18

* 7303 »

X R ) AR 2 2 T 1Y 6 Fh ook 22 RAL &)
AT EEAN, 4R (X 3 Bn, WEERES
& NF 64.35%, FEFERRKE R HKE KT EE
M, AR #eEli . BMER A &SRS EY
B2 T (P<0.05. 0.01), #4a%f e &455% 5 UPLC-
MS AR AR 22 1) 8 P A IR AR — 2
25 HiHRBTEERMIBESEEMR
251 BEMERASEIS DO 150 mg/ece 1)
Spe-Pak ¥, RN 6 mL B, 4lifk K i% b i
Mo B 20 mL T2 A S iedie 2d, LA 1.0 mL/min 7&FH
MEZE LFEE, TN 6 mL 2% 9 BR/K I Rk »
AN 6 mL HEEVA VLA 1 mL/min 338 96 A U
£, £ 0.22 um TALIEE R, BI15.

2.5.2 UPLC-MS 734644

(D g2 (1M Acquity UPLC® CSH™
Cig ¥t (100mmX2.1mm, 1.7 um); BN 0.02
mol/L ZPRE/KIEW-FRE, FeMif2F: 0~0.2 min,
3%~15%HE¥; 0.2~8.0 min, 15%~25% HE¥; 8.0~
15.0 min, 25%~45%HfE; 15.0~20.0 min, 45%~
60% I ; 20.0~25.0 min, 60%~85%HfE; 25.0~
35.0min, 85%~95%HiE; 35.0~45.0 min, 95%~
3%HEE; 45.0~47.5 min, 3%FEE; ARGE 0.2
mL/min; iR 30 C; #FEE 0.3 ul.

(2) P sft: [ “23.17 I,

253 HIERIRESGHESN B R G HRE
S UNIFLEHE R4 5 TR e A AL B Yoy
HEFEHATILEG, s GBI, SEtx
&Y.

254 O ERP O IAMAR S ES R it
FoE ML 4 R WA 6. Spe-Pak 43 245 & UPLC-MS
e o8 R BE I TE] A 5.97 min A% Co# A% ) 2-%2
F-3-FIL2- ARG -1-BH, 2SN AR S R

2-$2FE-3- F B2 3R IR0 - 1

\

1.25 2.75 4.25 5.75 7.25
t/min

El 6 #®EEHEHMBPCE
Fig. 6 BPC diagram of browning pigment sample

Wi E Strecker FEAR I HLTY =4, &3 hi 8 R N
FREERRICY) s [RIRHRS I 2] 2- 2 B Rk . 8 27 b
i« 5- A St e 5 3 K A A A =40, % A JRE /SR
PELE SRR I 26 N R A T BB AR s b4 A
BN ERR AT 6- FEE-T-REFT R, IE
SEW AT IR AR AR5,
2.6 METHTIREIHIE

FRAE A AH 7 1A O 58 R ALV H IR BT AR ) 45 T
21, Fl GRS, FERARHI A T UL 700 g.
2300 g, JEF 200 g, PEVE. JEI. B0, LI
TR, AESIE 80g. FX 50g, N8 f5E/KR
0.5 h, FIZK 90 min, JEIT 3 K, GIFIEMIEEK
a5, &M KRBT LERSRERAIE A
0.75%ITHRIR « 0.34% D-SPrIh M EREN X 0.015%1E
B, W20, B E, N 0.23% R 0E, 55 CHREME 2.25
h, JEIE. A 0.15%#H 5T S 0.05% LLIZL R B,
F 20%& AL pH % 5.5~6.0, fIZKZE 1000
mL, 5], FE. i, KE, RS
2.7 ETIRBRIPIER
271 A B RERL 48 HU/NRBENL N
6 4. IEWH., BAH, BEH A (8mgkg) M
FHAG. T, mAEA. SR hEZG) 2025
FERR S — BT IR “ VA S FHE” WU K g
T CHEIRI L) SRR A e it 4T
BB, 15 AR s mRE S 8 10.93. 21.86
43.72 glkg. ES ig 45745 13 d, RIRGBZJEEEE 24
hy 28K 2h, BRIEHHSS, &4 ig K LEE (0.01
mL/g) G Ak B 0. SRR AN, g
BREAFBEHL, T-80 C&H.
2.7.2  JIEZSIREL. o iR L (ulcerindex, UD) AR
PrlH 2 AT IRARIRT B A SRR, K
ERREE B, 1R E AN R, S8 Guth FriEx}
UL TR GGEBEBEIE, 11 0 455 BB/ /A
A MR <1 mm, TF 148 BB 7 MK A& 2%
R MEERS, 240 | mm<#HHGKE <2 mm,
3 0 2 mm<$#fHKE<3 mm, i 4 7; >3
mm, 1 5 50 RN E AT AN R I UL
HARE A (7 HEFEHIR. KA, Ul el
FAIZH 73 UL UL e NIRTT 41L10°F35 UL

HR R =R /MR = (6)
RZ N 28 = (UI g — U 5 )/UT gy 7

BN EALERREER (B 7 /MK 4
LW, SEARVEALL, TO ARSI A R B SE R e
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% B PRI 8 mgrkg!

B @

HITR 1093 gkg™ FLVHR 21.86 gkg™!
E7 SMBRRIGREITE

Fig.7 Macroscopic evaluation of acute gastric mucosal

FHK 43.72 g-kg™!

injury

x4 BEANRFHIEE (X+£s,n=8)

Table 4 Ulcer inhibition rate of mice in each group (X £s,

n=38)
2H 5 FE/(gke™) Ul B/ %
1B - 0 -
LAY - 37.88+2.80 -
LS 0.008 15.00+2.50* 60.40
itk 10.93 16.38 +8.44* 56.77
21.86 11.13+1.36" 70.63
43.72 10.44+3.77* 72.42

HIERMALE: *P<0.05 "P<0.0l *P<0.001; SHRILLL
. *P<0.05 *P<<0.01 *P<0.001; FEIH.
P <0.05 *P<001 "™P<0.001 vsnormal group; *P < 0.05

#p<0.01 ##P<0.001 vs model group; same as below tables.

4H UL B ERRIL (P<0.05), HhTotikd. &)
S AMHR 354 70.63%F 72.42%

273 BHLZY R RESHT KRB AL T
4% 2 RHBEERT, K. AiEaE. Pk Ei
ITHANGAPA (HE) KR Ay R Yett (PAS) %
. T A N %2 B B 0 2 S S B
WEHL. HE Jetass i (B 8) TR, MRl E A
FEREARFM. EAMEHERIE. AR T
TR 2540 B A UK R e i 2 2 s, B
T e, PAS Pt gE R (B 9) SR, TytiRe]
B0 S B EEE A, WEERRZ .

2.7.4 /MR EHLSERTEARAN BN R & E
HIFEAR, KA ELISA VEAGI ME TNF-a. IL-6+
IL-1p KBS %K . SOD. NO. PGE,.
NF-kB. CAT. GSH. TFF2 /K°F, &7 &
BB EE. ST/ R B 14091 SOD. GSH.

me

me

me

. ] <« %
LRI 8 mgkg™!

=
B
P
2
=

TR 1093 gkg! IR 21.86 gkgt TLVTIK 43.72 gkg!
me-FifEEs 4 -HMPEIRIE: K-LHSUKM: A-BEHZER, RE
A TR,

me-mucosal layer; 1 -hemorrhagic necrosis; % -tissue edema; A -

intrinsic layer erosion, inflammatory factor infiltration.

8 AMERBHNERGRIEYIFE (HE 28, X15)
Fig. 8 Pathological section of acute alcohol induced gastric

mucosal injury (HE staining, x 15)

o R T
YL 1/ L T T ?{\\“
A A ; ;’2':’-._: -5 /4“\\\

100 um gyt o
IEH it BRI 8 mgkg™!

@y S
. IR /S AR R 1 < LR
% (a5 " g /lt "ﬂ’i 7 {‘\ \\‘ ! " : /

o i /’/'ﬁ» \.(ip- .'“‘
/( ey

FITHK 10.93 gkg ™!

FITHK 21.86 gkg !
me-Fifl)z; ep-FEEA -
mc-mucosal layer; gp-glycoprotein.

9 BiEERERBIRGHREHNE (PAS #, X15)

Fig. 9 Pathological section of acute alcohol induced gastric

FITIK 43.72 gkg!

mucosal injury (PAS staining, x 15)

T CAT KFRHTALI, 45k S, SHAA
A, iR EFIEL4 SOD AP % 3 PR,
CAT. GSH /KFJHi, Hlisdiafbsi&ae/) (SOD/
) $2TF. RO FA AT B A P
PR TR, RN R E K, HEfsd
ERAM:25 OME R A4,

ELISA SZIGZE R K 6, SHMAME, HiT
TR ST A B B SE R A 37 TL-1B TL-6. TNF-o
S B L NF-xB 7K 25525 T £ (P<<0.05.0.01+
0.001), B FLyH R 1 AR AT B S FRAER /N B 1f v
RIER T KT, SHEK CBERT S FER G B B i
TR 1E T » X524/ B 243 ) NO L PGE,+ TFF2
ACEHE TR, 4503 7. SEBAME, HITR
R H 4% NO. PGEy. TFF2 7K1 B S F&AIK
(P<<0.001), FWATLITAR RN NO 4% 2K 5 1
T, HATAEBRY HRRA L.
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®5 AHTRXSMERSBRHERG R BEAFNN KT (X£s,n=8)

Table 5 Effects of Wuzhiyin on oxidative stress levels in gastric tissue of mice with acute alcohol induced gastric mucosal

injury (X +s,n=38)

Hal  FIEAgkg")  SOD/(U-mg™) P % /(nmol-mg ") CAT/(Umg")  GSH/(umol'g™)) SOD/IH &
EH - 231.01£17.31 0.83+0.14 28.65+5.60 130+£023  286.46+39.55
Ay - 284.65+16.58"*" 1.2940.22* 26.01+5.85 0.97+0.23*  220.85+33.61"
e Al 0.008 252.30£31.55% 1.124+0.29 26.79+5.13 1.254£027% 2559247191
IR 10.93 276.69+16.45 1.19£0.23 27.27+4.75 1.10£0.22  224.38+31.37

21.86 264.40424.26 1.26+0.27 28.0742.97 123+£0.18  240.44+53.25
43.72 247.05+8.30% 0.99+0.20" 27.68+3.30 1.28+0.27%  266.51+£71.95

&6 ITIRXSMERBRMERG/ ) RIERERFKEZME (X+s,n=8)
Table 6 Effects of Wuzhiyin on serum inflammatory factor levels in mice with acute alcohol induced gastric mucosal injury
(X+xs,n=28)

2H ) Hl&/(gkg™) IL-1B/(pg-mL™") IL-6/(pg-mL™") TNF-a/(pg-mL™1) NF-kB/(pg-mL™)
1B - 61.61+5.81 94.82+6.06 505.68+24.60 882.52+75.41
LAY - 114.79+5.51 184.94+12.19 1015.71+27.98 1759.07+67.59
LIS DAL 0.008 74.11 4 44" 107.27 4 6.32%## 598.81 +39.55%# 1 073.99 484,94
FIHR 10.93 108.06 +4.44" 153.62+7.19%# 906.29 +43.23### 1 595.96+79.59*%
21.86 92.30+6.65"# 139.59 +6.72/# 798.17 +36.00### 1 405.95+56.97###
43.72 83.22 +4 g7 128.38 + 5 29%## 706.23 +49.49%## 1 216.92 +43.10%#

#7 IEHRAEMNERSHERG )R BELAKEN R NO. PGE: RERRIPEFKE TFF2 LK NF-xB p65.
Caspase-3 1 A ERIFM (X+s,n=28)

Table 7 Effects of Wuzhiyin on inflammatory mediators NO, PGE2 and mucosal protective factor TFF2, and average optical

density (4) of NF-kB p65, Caspase-3 in gastric tissue of mice with acute alcohol-induced gastric mucosal injury (X £ s,n=38)

1) il NO/ PGE/ TFF2/ FHIAME
(gkg™ (umol-g™) (pg'mL™") (ng'mL™) NF-kB p65 Caspase-3
1IEH - 0.10£0.03 630.11£20.43 5.99+0.34 0.26940.053 0.218+0.039
iRt - 0.21£0.04 1227.641+46.65 11.114+0.35 0.338+0.020" 0.316%+0.017"
B iy 0.008 0.1540.05% 731.60 £ 38.09%# 7.25+0.36% 0.288£0.011 0.227+0.012%
FIRAR/ 10.93 0.1740.06 1 104.45+41.28%# 10.63+0.50 0.315£0.020 0.253+£0.041%
21.86 0.15+0.05% 917.59+45.87%## 8.84 £0.39%# 0.318%£0.014 0.240+0.023#
43.72 0.110.04%# 845.98+61.51%# 8.28+0.35%# 0.29340.018 0.225+0.010%

275 BHRREHLZNS T B 4% 2 RKH %
e BHR, 2K, EZH. G, Y. siie
H. —PPiR M. MiEE A DAB Qi S
N A G, @t BB eI, KM Image
T3 AEXT NF-xB p65. Caspase-3 PHYERIAGN I iEAT
E BT RPEHA AR (R 7 FIE 10) K,
FEIZH Fh Caspase-3. NF-kB p65 BH MR IA T & 36 0
(P<0.05. 0.01), LI NIEH A 1.45. 1.25 1,
FLi AR RS 2H AT 4011 Caspase-3NF-kB p65 KA.
2.8 FHItOH

243 S IG B K F SPSS 26.0 B3 T Gt
53 #, Origin 2019 AT ATRALALEE . THETTRERH

ANOVA IR ZETT 20T, R Z R . HHAR
o IEASYEAT EAE, MR 2555, 2k
F LSD. Dunnett T3 73#1; &AL G IES AT,
317 4E S8 Kruskal-Wallis #6556 .
3 it

ARSI RGN T AT IR AR R AL, T
UESRKE. FERE. AR . mREiR. WA E
TR ARIRB K T, 2-F2 FE-3- FE -2 B4 [ 45 - 1- i
RO R, W78 SRR B . BRI HE
B il S Ty AR AL SE Bk 3 2K B4R W [F) Bk B0 o A LR B
L PUEAR T 2% 0 FH IR AE CEESURE B Bh R
P/ AR, BRI BRAE UL R R H I, 3%
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Pean
"‘f‘g‘ &5 8 lg
=3 &fvh
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El 10 /NEBHLH NF-kB p65 (A) F1 Caspase-3 (B) PRMELAARTRIZNKF
Fig. 10 Expression levels of NF-kB p65 (A) and Caspase-3 (B) positive cells in mouse gastric tissue

U IR B ORI R, L2285 B R 24 B 5%
P EA AT ECE . SRTT, Pk AR T2 5 il 4]
W B [ NLNTITA R “AREE” T TR B B R A4
TR, S U AR S R 2R B
RO bS5 i3k — AP BRIE .

Z5 b, ARSI AR TR ) S i it
BEEARE, IR S22 RIS A = o (48 AR 1 i 5
DIRevPn$efit 7 ik 5% .

3.1 EHRETMUERRS XBERNEF

ARSI SR AR | 5 I LT REAT T RS
2R KL FEL 2. B2 S
FERR SR WA N dd R m AR A A Rk 4 e
19 MOCHZE AW, HhRNE. RERE. S
TR o IR BE R SO B BN B RFE N
H—B45E Spe-Pak 7355 %5 € H I FFAEF [A1fA (2-
FRHE-3- R 2- PR M- 1- . 2- ST IR IR . 5-F 2
RS, g8t 3 Kk FEEWEESE: (1) FhfEx
Ni: SRS SRR e @R K AE Strecker FEAR, A
FCR LS R A, 3k T 2R A 2R R (R 2627,
ASIGAER AR R P E Y 2-Fe gk -3-F 3234
TR -1 - TF 2 120 AR BRI P Hp R A, AR il B
WESE T 3R H A S RLAE TUT I A8 o i) 3 S LA .
(2) FRUEACHEREME: FEEESIIRIE 251 /KA R
FERNR 20, SN S KA 5-HMF  J Mk =i
B8, 8 ZRE R B 1 2- £ R T R |
glucosone ¢ 5-HFEREESE /N 73 B =0 E 55 1%
AR EAFERIRZ, BEFEERRRE 5T 5E
HFE (SR T EENR), R0 &8 T 64.35%,
PRI IS () TR e A PR AR 2 T ¥R e 28 A ) o 0 AP A
NEFEREE. (3) MREMTR: BRI
TR E AN RS, BET SRR & A iRt a2,

ORFES PRI EI 6-FEE-7-REFT REN
D RENT YN IZR AR T BEE. 3 48
1R I AR AT —— R A8 SR A ) o- —FRFEAL
G R AL, T R = IR n] S e dk
PRV GE A AR ILA AT, T BB IR JBOR ) 2 2% 4 A8 T
7. thAh, bR 6 PO RALGY) CABE. FRERE.
R AR BER AN EGIR) AU
AR ETIRAE T A, IR R YR
TETR BRI FAT, HESAROEEERHMG, H
ERITIEAEE, J8nldt— P UK 6 P A
O Z FebR B bRE, R S I R 2= i 1)
Jo7 B BRI ) 8 SR AR -
3.2 MR AR RIS~ mamREANE R
WA = W, SBEm. 2. &
FERREE S ) R E BFE . ALK, WS
FHE B TR 64.35%, HEFEEAIFE, AR B
RIRERFER 5B N 70% L E, Xy ER R
HRRIEDUR . DU S F R4 18 F X 47 o 2
fitte EHULRT I, #BARFFARRRALN) “ARE” o), T
SR PP D AR A, 24 R )
o PRI 6 S VR M oy R DR BE 5 DA 4R
[IEZNC SN it
33 MBTLZHENRTRBRPIEREEX
VR ZH T B 98 1) P ke AR T 2 4% 1 o ik
TR RS B A R R 3 B B AR R
IR AT INE R 70%, R -5 BH X
FRIMEAR Y o BE— B RIHLER I AN, o]
il NF-xB p65 1%t & Caspase-3 Ki&, FERIMIE IL-
1B+ IL-6. TNF-a 7KF-, 7 H 421 SOD/N — [ {H
J¢ NO. PGE,. TFF2 5 ARA R 7033381, FiR4h
RFW, PR T 248 1 U IREEAR RIS 2611
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XS YE B 4005 B W3 R ERT, (R SLES i
FEAE—E BRI, A8 2M HiE T EE R D Re
BER TS T, BT HESEIRI0UE; Foytikd
R OIER PG (282K, 2R
TR K i S LR I 75— 2 7
&R G AR AR I R 1 22 I 1) R Bl A TH R
it B e B AL AT R A IR, R SRR N JE 42
M RGETTFIR AT . WKAEERE LI A R
TR %4 R AR 25 6 R i A
B SR E
FBAR PIAVHEHFRAREEF TR
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