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Serum and fecal metabonomic studies on effect of Huoxiang Zhengqi Oral Liquid
in rats with dampness obstructing spleen-stomach syndrome
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Abstract: Objective To classify the essence of dampness obstructing spleen-stomach syndrome (DOSS) in rats and the effect of
Huoxiang Zhengqi Oral Liquid (HZOL) on DOSS. Methods Comprehensive physical methods were applied to establish the rat
DOSS model. Body weight, body length, tail length, abdominal girth index, and locomotor activity were observed. Moreover, a proton
nuclear magnetic resonance ('H-NMR) based metabonomic approach was developed to profile DOSS-related metabolic perturbations
in rat serum and feces and to investigate the intervention effect of HZOL in rats. Results Compared with the healthy control group,
rats with DOSS showed weight loss, slow growth of body length, increased abdominal girth index, and decreased locomotor activity
along with metabolic perturbations in serum and feces. The disturbed metabolic state associated with DOSS in rat serum and feces
could be restored by HZOL. Meanwhile, six and eight potential biomarkers related to DOSS in rat serum and feces, respectively, were
reversed by administration of HZOL. Conclusion The current study demonstrated that HZOL exerted protective effect against DOSS
in rats, which was probably mediated by amelioration of disturbance in energy and amino acid metabolism and gut microbiota.
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Table 1 Effect of HZOL on body weight, body length, tail length, abdominal girth index and locomotor activity of rats with

DOSS (X £s,n=6)
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Fig. 1 "H-NMR spectra of rat serum (A) and feces (B)
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Fig.2 OPLS-DA score plots derived from '"H-NMR spectra of rat serum (A) and feces (B) in control and model groups

F2 KRIMBEPSEREBIEHEXNBEENREN (X Xs,n=06)
Table 2 Potential biomarkers related to DOSS in rat serum (X £, n = 6)

A i e T AR

R =4 On VIP

o IR 4 RAIA ECE

VLDL/LDL 0.88 (m) 3.7 38.59+17.56" 62.09+13.30 43.03+ 8.05"

1.28 (m) 6.3 76.93+41.65" 139.49425.74 9570+ 8.57"
AR 0.94 (t, J=17.5 Hz) 1.7 18.78+ 3.1 1422+ 1.01 17.16+ 1.65"
3RETR 120(d,J=6.5Hz) 2.9 2571+ 2.41° 1585+ 2.49 1571+ 1.38
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N-Z b= A 2.04 (s) 3.6 78.93+ 6.85" 61.87+ 6.39 6572+ 421
BB 2.45 (m) 1.6 17.47+ 2.89° 1331+ 1.72 16.71+ 2.05"
WIRR/ERALEE  3.04 (s) 7.1 96.48+30.49" 31.04%+ 521 6591+ 9.07"

3.93 (s) 6.2 79.54+23.50" 3024+ 5.16 5644+ 639"
S = 327 (s) 5.9 201.24432.05" 260.51+41.26 214.51+15.21
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Table 3 Potential biomarkers related to DOSS in rat feces (X £s, n = 6)
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) o VIP AL T %2l
SRR 0.97 (t,J=5.5 Hz) 2.2 82.98+ 14.54 6736+ 7.86 82.584+10.10"
R 0.99(d,/J=7.0Hz) 24 7590+ 12.28" 59.79+  6.06 71.65+ 591"
SR 1.01(d,J=75Hz) 1.5 2665+ 4.99 19.84+ 3.63 2499+ 227"
W 1.06 (t,J=7.5 Hz) 23 47.08+ 13.42 6247+ 457 49.14+ 747"
BN 133(,J=70Hz) 58 151.14+ 21.62° 25278+ 96.97 207.09+62.79

412(q,J=70Hz) 3.9 63.59+ 293" 98.89+ 18.25 84.13+£15.72
L 1.92 (s) 6.1 589.33+132.06" 1141.904214.80 848.784+95.92"
N-ZBL kR 2.06 (s) 2.1 86.45+ 12.11° 7311+ 7.85 8531+ 6.36"
-0 5 465(d,J=80Hz) 2.5 18.05+ 7.48" 387+ 3.46 4.19+ 3.77
o T 4 B 524(d,J=45Hz) 23 22.89+ 11.01° 846+ 4.88 11.04+ 834
JRIEIE 581(d,J=80Hz) 1.2 1121+ 1.91° 1482+ 191 12314+ 1.28"
755(,J=75Hz) 1.1 1093+ 237 1435+ 148 11.83+ 1.11°
1% R 6.90 (d, J= 8.5 Hz) 1.1 1412+ 2.06" 1079+ 1.42 9.74+ 1.42
720(d,J=8.0Hz) 1.1 13.05+ 222" 10214+ 1.34 931+ 1.26
RINE R 7.34 (m) 1.1 1317+ 1.72" 10.17+  1.46 1236+ 1.74"
7.43 (m) 1.1 1317+ 1.66" 1040+ 131 12.56+ 1.76
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Fig. 3 OPLS-DA score plots derived from '"H-.NMR spectra of rat serum (A) and feces (B) of rats in control, model, and

drug treatment groups
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