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Metabonomics study on interventions of Huangqi Jianzhong Decoction against
chronic atrophic gastritis in rats
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Abstract: Objective To address the protective role Huangqi Jianzhong Decoction (HQJZ) against chronic atrophic gastritis (CAG) in
rats with metabolites in serum, and illuminate its regulative approaches to the targets. Methods CAG rat model was constructed by
alternant administrations of ammonia solution and sodium deoxycholate, combined with the hunger disorder method. Rats were
randomly separated into five groups: control group, model group, positive group (teprenone), low-dose group, medium-dose group, and
high-dose group of HQJZ for continuous ig administration for four weeks. Body weight, biochemical indexes, and histopathological
exam were used to evaluate the efficacy of HQJZ after the model replicated successfully. "H NMR-based metabonomics was employed
to analyze the plasma metabolic features of HQJZ deviated from CAG rats. Partial least square regression analysis (PLS-RA) and
MetPA analysis were utilized to explore the relevant pathways and the underlying mechanism involved in HQJZ against CAG. Results
The pharmacodynamic results demonstrated that HQJZ possessed beneficial activities in treating CAG, which partially ascribed to the
improvement of gastric PA and antioxidant system in vivo. A total of 18 plasma metabolites were selected as the potential biomarkers
related to the development of CAG, 10 out of them including 3-hydroxybutyrate, lactate, acetate, succinate, etc. were significantly
regulated by HQJZ. Three regulation pathways: arginine and proline metabolism, glycerolipid metabolism, and glycine, serine and
threonine metabolism, were recognized to be the most relevant efficacy of HQJZ against CAG based on PLS-RA and MetPA analysis.
Conclusion The efficacy of HQJZ against CAG were ascribed to the improvement of the pathological changes due to its regulation to
the energy imbalance, excessive oxidative stress, immune disorders, as well as inflammation.
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Fig. 1 Effects of HQJZ on body weight of rats with CAG
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Table 1 Effects of HQJZ on biochemical indexes of rats in
each group (x*s)

Ml n

SOD/(U-mL™") MDA/(nmol'mL™") PA/(U-mg ™)

X B 6 202.09+ 9352 526+0.41 1.5240.23
BER 10 130.69+ 9.676" 7.85+0.62%  0.83+0.12*
HQJZL 6 159.10+ 8.444  6.57+0.51 0.9940.17
HQJZM 6 214.18+18.105° 6.23+0.30" 1.3740.15"
HQJZH 6 202.18+14.464° 6244032 12940.12"
P 6 217.72+11.086° 6.43+0.54"  1.46+0.31"

Lt *P<<0.05 *P<0.01: SEAALE: "P<0.05
“P<0.01, F[FE
#P<0.05 *#P<0.01vs control group; “P<0.05 *"P<0.01 vs model

group, same as below
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Fig. 2 Staining results of gastric histopathology of rats in
each group (x 200)
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Fig. 3 PLS-DA score of plasma samples of rats in each
group
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Fig. 4 OPLS-DA scatter plot (A) and S-plot diagram (B) of plasma in rats
F*x2 KRIMMEKREHIAR
Table 2 Assignments of plasma metabolites in treatment of rats
Cikd NIk S ou VIP {8
P1 3-FRE TR (3-hydroxybutyrate) v-CHs, half-aCH2, 1.21 (d, J= 6.6 Hz), 2.40 (dd, J=7.2, 14.4 Hz), 2.23
half-aCH2 2.32(dd, J=6.6, 14.4 Hz)
P2 AR (lactate) a-CH, B-CHj3 1.33 (d, J=6.6 Hz) 6.65
P3[R (acetate) CH3 1.92 (s) 2.00
P4  BEIAFER (succinate) CH; 2.42 (s) 1.24
P5  JE®H (choline) N (CHs)3 3.25(s) 1.40
P6  WLEZ (creatinine) CH3, CH2 3.04 (s), 3.92 (s) 5.02
P7  HIMBEMEHESE (glycerophosphocholine) N (CH3)s 3.28 (s) 1.65
P8 &K (valine) v-CHs, y'-CH3 1.04 (d,J=7.2 Hz), 2.27 (m), 3.65 (d, /J=4.8 Hz) 1.29
P9 FHEM (proline) CH2 3.37(d,J=72Hz) 5.35
P10 K08 (betaine) N (CHs)3, CHa2 3.28(s),3.9(s) 6.38
P11 F&M (arginine) CHz 1.72 (m), 1.91 (m), 3.25 (t, /= 8.4 Hz), 3.77 (d, 1.93
J=6.6Hz)
P12 4:M#iR (taurine) S-CHz, N-CH» 3.25 (t,J = 8.4 Hz), 3.41 (d, J = 6.0 Hz) 5.43
P13 A& (citrulline) CHz 1.57 (m), 1.88 (m), 3.15 (q, J= 6.6 Hz), 3.72 (t, 5.98
J=3.6Hz)

P14 Hl (glycerol) CHOH, CHOH 346 (dd, J= 1.8, 6.0 Hz), 3.48 (dd, J= 3.0, 5.4 Hz) 5.51

P15 HZME (glycine) CH:

P16 B-Hi&iHE (B-glucose) 1-CH
P17 o %M Ca-glucose) 1-CH
P18 Ml (glycogen) CH (OH)

3.53(s) 4.61
4.65(d, J="7.8 Hz) 432
5.24(d,J=3.6 Hz),3.90 (dd,J=12.0,2.4 Hz) 3.8
3.4~3.9 (m), 5.38~5.45 (m) 5.68
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Fig. 5 Effects of HQJZ on effect biomarkers in plasma of CAG rats (X %)
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#*3 MEREFKGHBEABR PLS-RA {RENISHTESE
Table 3 Classification of differential metabolic pathway in plasma and summary of diagnostic parameters of PLS-RA model

M5 ARGHE Ry Ry Q% PiE INGEZ

Me  JEWGERICHT (fatty acid metabolism) 0.687 0.811 0773 127X103 Pl. P3

Mr:  HEMH (glucose metabolism) 0.642 0.783  0.766  1.44X1073 P2, P16, P17. P18

Mps  TCA {E# (TCA cycle) 1 0.457 0407  0.095 P4

Mres K& M- & B W Carginine and proline 0.802  0.738  0.675  6.36X103  P6. P9, PI1. P13

metabolism)

Mps  WEBR-H R-Fow A BREN S MR (valine, 1 0.388 0325  0.013 P8

leucine, and isoleucine biosynthesis )
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