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[Abstract] Objective To explore the characteristics of the changes in serum
metabolites of Zhizhu Lianxia decoction in treating chronic gastritis model rats based on HPLC
metabonomics, and to provide a reference for traditional Chinese medicine to treat chronic
gastritis and improve metabolic disorders. Methods 40 male SD rats were randomly divided
into 4 groups: the normal control group, the model group, the positive drug control group and
the Zhizhu Lianxia decoction treatment group, 10 in each group. The rats in the normal control
group were fed routinely, and the rats in the other 3 groups were used to establish chronic gastritis
models. After the model was successfully constructed, the rats in the normal control group and
the model group were fed normally every day, and the Zhizhu Lianxia decoction treatment group
was given 18 g-kg' Zhizhu Lianxia decoction daily on the basis of the normal control group; on
the basis of the normal control group, rats in the positive drug control group were given 0.648
g-kg' Weiyankang capsules daily for 8 weeks. During the whole experiment, the rats in each group
were weighed once every 2 weeks. After the treatment, the pH value and pepsin activity of the
gastric juice of each group were determined; the HE method was used to observe the gastric tissue
morphology of rats; the immunohistochemical method was used to detect the gastric mucosal
protective factors, such as epidermal growth factor (EGF) and transforming growth factor a
(TGF-a), and the content of pepsinogen (PG) in the serum of rats; HPLC method was used to
analysis the metabolites in rat serum, the orthogonal projections to latent structures discriminant
analysis (OPLS-DA) was used to analyze the data of all groups, and finally the serum markers
of rats in each group were determined. Results Zhizhu Lianxia decoction decreased the pH
(P<0.05) and increased pepsin activity (P<0.05) in rats with chronic gastritis; HE staining showed
that Zhishulianxia decoction significantly improved the structure of gastric tissues in rats with
chronic gastritis (P<0.05); immunohistochemical staining showed that Zhizhu Lianxia decoction
significantly reduced the positive expression of TGF-a in gastric tissues (P<0.05); the PG content
in serum was determined and found to be significantly increased in rats with chronic gastritis
(P<0.05). The results of HPLC-MS analysis of serum metabolites in all groups of rats showed that
Zhizhu Lianxia decoction could change the metabolic levels of betaine, methionine, glycogen,
glucose, phenylalanine, glutathione and hypoxanthine in the serum of rats; significantly restore
the levels of malonic acid, inosine, inositol, glutamine, methylphenylenedioxyethanolamine and
nicotinamide; regulate the metabolites such as glycerol, lactic acid and acetoacetate. Conclusion
Zhizhu Lianxia decoction has a significant therapeutic effect in the treatment of chronic gastritis

rats, and it is closely related to the glycolytic metabolic pathway.

[Keywords] Zhizhu Lianxia decoction; Chronic gastritis rats; Glycolytic pathway;
HPLC; Metabolomics
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Table 1. Results of body weight measurement for each group of rats (g, x + s, n=10)

25 0J 2J4 4J% 6J% 8Jil

I IR 205.35 + 12.44 238.68 + 12.27 269.03 £9.13 294.26 + 10.26 315.46 + 10.75

EEAIZH 204.82 + 13.75 22512+ 11.31° 246.17 £12.05" 25154+ 12.13"  256.78 + 10.68"
PHPE 24P iR 2 205.27 £9.63 229.34 + 12.08° 25258 +11.69°  273.84 +8.93" 297.24 +12.19°
R EE ZiaITH 205.48 + 10.82 231.72 + 10.64° 255.74 +12.18°  281.58 +9.57° 302.56 +9.53°

iE: HIEwsTEBAEL, ‘P<0.05, "P<0.01; H#EA a4k, P<0.01

F2 FEXRBERpHEMBEEREENZM (x5, n=10)

Table 2. Effect of pH and pepsin activity of gastric juice of rats in each group (x + s, n=10)

2851 pHIE HEMAM (U - mL™")
1E T IR 3.04+0.28 121.89 +5.05
AL 3.97 +0.25" 83.56 + 6.14"
FHPE 250 %t Bt 20 3.36 £0.53" 108.47 + 4.68"
PR & 7RI 3.21+0.42" 110.59 + 4.71"

E: SIEEATRBAEL, P<0.05; HEA ML, "P<0.05
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BURIEZ7GYTH
E1 RAXRBEEAAFSEENE (400 x )
Figure 1. Morphological and structural observation of the stomach of rats in each group (400 x )

FRAIE

[ 245 %k Bt 26 BARE R iGIT A
B2 FAEKXRBEAELEGFHMERZANFKRM (400 x )
Figure 2. Immunohistochemical detection of EGF in gastric tissue of rats in each group (400 x )
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Figure 3. Immunohistochemical detection of TGF-a in gastric tissue of rats in each group (400 x )

#3 BHARBHAREGF, TGF-afRBEAUFZTEHRXZFESH (x+s, n=10)
Table 3. Mean optical density analysis of EGF and TGF-a in gastric tissues of rats in each group by
immunohistochemistry (x + s, n=10)

25 EGF TGF-a
N o apisEe] 0.0169 + 0.0042 0.0435 + 0.0137
(ERIUEE| 0.0274 + 0.0107° 0.0352 + 0.0149"
PFH: 245 4 5t R 21 0.0403 % 0.0059" 0.0452 +0.0152"
WARER 7RI 0.0383 + 0.0051" 0.0446 + 0.0205"

E: SIEFATRBAMmt, ‘P<0.05; H5HA MM, "P<0.05

F4 EHRXRMFEFPGEENE ( x+s, n=10)
Table 4. Determination of PG content in serum of rats in each group (x + s, n=10)

215 PGI (ng * mL™") PGII (ng * mL™") PG1/PGII

1EH X AR 17.28 +4.59 0.48 +0.35 46.42 +25.81
AL 11.04 £ 2.36" 0.67 +0.24" 17.93 +7.32"
PHPE 25 P iR 2l 14.84 +3.25" 0.55 +0.16" 35.55£3.29"
2V U -Rr b ig | 1535+2.18 0.52+0.18" 39.26 +3.13"

A B EEAHRAML, P<0.05; SEAEAAL, P<0.05
2.6 VHKXRIMFEHKREWHPLCH T

7 2H HPLC a3 ] UL IR 4, 5 5 MRS e M
GRS,

YT HPLC 23 At K BRI 375 e At BT 3% R 42
A, Jovk H I I T B A5 2 2 ) Y 2 S
PRI, AR S aeb T 52 i e /)y — 3fe v 1 il 43 A
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Figure 4. HPLC analysis of metabolites in serum of rats in each group

E: 12-ART B 2FHAE; 3G AW HHE; SORRABR; 6.6 AK; TORETR%; 8RB 9L 10.0LER; 115 ABLKE
12,9 KK — B B R 130ABRM:; 1485k 15.5LR; 16. LM ik (141-78-6) ; 1703

x5 RRMBERGFHAITWESEMBEELER (1=6)
Table 5. Repeatability and stability results (n=6)

) - ‘ mEM ‘ FaEt:
= (%) {7 B I [ UEETRI AR A B st ] UEETRT AR
YIH (min) RSD (%)  #{H  RSD (%) ¥H (min) RSD (%) {8 RSD (%)
ESI (+) 192.4 4.29 0.82 4023 9.02 434 0.95 2036 6.53
135.3 5.76 0.68 7437 10.17 5.89 0.72 5452 8.47
ESI (-) 169.1 6.52 0.79 3862 7.24 6.59 0.89 3152 5.24
3325 8.38 0.73 5471 8.37 8.37 0.85 3053 6.28
363.7 9.85 0.65 3788 10.49 10.15 0.69 2684 7.39

DA BRUARL . M, AR 7 m] DL K
SR PR S m . AR R . BEIR . A, K
AR . A H ORI B I8 i AR K 5 AR
HE A LI EREN R, I, IR, 8%
PR . HJEOR R & MR R AR P e R 75 AROR
B i mT LA H L FLER N 2Bk LR SR

HRAE A& OPLS-DA A5 7 145045 31 (1) 45 5 AX
FAH (VIP) 4k KR M B RIS 7R 1

EWIbREY), Hd 4 VIP > 158, h T
IR B E SRR A B2 R, EE R
TR, HPEFC> 120, H P <0051
FoRZER B Rl 2 S Y EAER H
B b, 7 KEGG. METLIN 1 HMDB 3% = K%k
I PEp Ak S R IR Y, R LR T 2-
AR D RSN, HAy 16 AN ERR R T KR
WEIRE AR C, BRI 6.
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Figure 5. OPLS-DA plot for pattern recognition analysis of serum metabolomics data from various

groups of rats
A BPaE s RN ERPHHEIREML (VIP) =1, Fae s rmX ERFHIVIP<I

6 KRR EBEIRES

Table 6. Potential markers for rat plasma metabolites

5 HiUE S E] (min ) X i L% F=E
1 0.69 160.0351 - E R l
2 121 149.2104 F T 2 !
3 1.85 117.1528 R0 l
4 3.37 180.1612 R 1
5 5.14 165.1929 R AR 1
6 6.23 307.3284 A H ik 1
7 6.74 136.1115 YIS 1
8 7.56 104.0326 [ 1
9 9.04 268.2261 It 1
10 10.08 180.1619 JULEE 1
11 11.12 146.1537 AR 1
12 11.91 119.1642 LK R LR !
13 12.26 122.1187 HRTE l
14 13.18 92.0915 i !
15 15.82 90.3561 FLIR l
16 17.76 130.1453 LB TR 1
17 18.697 267.2389 JiAF !
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