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System Biology Analysis Reveals the Associated Pathway of Shengqing Huazhuo Prescription in Regulating

Metabolic Abnormalities

ZHOU Li', YI Fei’, WANG Lifang”, LI Rui*, YANG Qin', SONG Yonggui’ , CHEN Hao ** (1. School of Computer,
Jiangxi University of Chinese Medicine, Nanchang 330004, China; 2. School of Pharmacy, Jiangxi University of Chinese Medicine,
Nanchang 330004, China; 3. Experimental Animal Science and Technology Center, Jiangxi University of Chinese Medicine, Nanchang
330004, China; 4. The Affiliated Hospital of Jiangxi University of Chinese Medicine, Nanchang 330006, China)

ABSTRACT : OBJECTIVE To explore the mechanism of Shengqing Huazhuo (SQHZ) prescription in regulating simple obesity rats
with spleen deficiency and dampness obstruction. METHODS The rat model of simple obesity with spleen deficiency and dampness
obstruction was established, and the effects of SQHZ prescription on body weight, liver histomorphology and expression level of blood
lipid metabolism in obesity rats were comprehensively evaluated. Ultra-high performance liquid chromatography-Q/Exactive mass
spectrometry (UHPLC-QE-MS) was used to identify the blood components of SQHZ prescription, and the potential action pathways and
targets were predicted by the network pharmacological platform. Non-targeted metabonomics was used to analyze the metabolomics of rat
serum. The abundance of intestinal flora in rat faeces was detected by 16S rDNA amplicon sequencing technology. Finally, a
multi-scale and multi-dimensional network was constructed by summarizing the KEGG pathways of the three, which can be used for
overall visualization and deep analysis. RESULTS SQHZ prescription significantly reduced the body weight of obesity rats, and
improved blood lipid levels and liver fat accumulation. Twenty-seven blood components of SQHZ prescription were identified by
UHPLC-QE-MS technology. Network pharmacological analysis revealed the pathways related to metabolism of SQHZ prescription,
mainly involving steroid hormone biosynthesis and ovarian steroidogenesis. Serum metabolomics analysis obtained 10 key differential
metabolites, which involved metabolic pathways such as biosynthesis of unsaturated fatty acids and tryptophan metabolism. Intestinal
microbiota sequencing results showed that SQHZ prescription could regulate the composition and improve the structure of intestinal
microbiota in obesity rats, and the metabolic pathways involved are the biosynthesis of steroid hormones and unsaturated fatty acids.

CONCLUSION SQHZ prescription not only shows significant therapeutic effects in treating simple obesity rats with spleen deficiency
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and dampness obstruction, but also has the ability to regulate serum metabolism and intestinal microbial community structure.

KEY WORDS: serum pharmacochemistry; UHPLC-QE-MS; Shengqing Huazhuo prescription; serum metabolomics; intestinal flora
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A —body weight changes of rats in normal group and model group for 16 weeks of feeding; B — body weight changes in each group during 6 weeks of administration;

C —results of TC, TG, LDL-C and HDL-C in each group; D — liver oil red O staining sections of rats in each group; ''P <0.01, 2)P <0. 001, vs normal group;3)P <0.05,
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Fig. 2 Effects of Shengqing Huazhuo( SQHZ) prescription on simple obesity rats with spleen deficiency and dampness obstruction
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Fig. 3 Chromatogram of UHPLC-QE-MS analysis of blood components of SQHZ prescription and network pharmacology map

F1 Ay 27 Mg R E R
Tab.1 The basic information of 27 components of SQHZ prescription
No.  CAS No. Compound Composite score  Molecular formula  m/z tp/s
1 572-30-5 Quercetin-3-arabinoside 1.00 CpoHyg0py 435.09 116.97
2 77952 D-( =) -quinic acid 1.00 C7H,04 191.06  25.45
3 1447-88-7 Hispidulin 1.00 Ci6H 1,06 299.06 336.76
4 548-77-6 Tectorigenin 1.00 Ci6H1206 301.07 309.15
5 121-34-6 Vanillic acid 1.00 CgHgO, 169.05 195.82
6 40957-83-3 Glycitein 0.99 Ci6H 1,05 283.06 411.05
7 482-360 Quercetin-3-0-galactoside 0.99 Cy1Hy00p, 463.09 94.65
8 552-589 Eriodictyol 0.98 CysH;,06 289.07 154.94
9  476-664 Ellagic acid 0.97 Cy4HgOg 301.00 81.83
10 - (2S,3R,4S,5S5,6R)-2-[ (2R,3R,4S,5S,6R) 4 ,5-dihydroxy-2-[ [ (3S,5R,8R,10R,12R, 0.97 CyoH750 3 783.49 346.06
13R,14R,17S) -12-hydroxy-17-( 2-hydroxy-6-methylhept-5-en-2-yl ) 4 ,4 .8 |10, 14-penta-
methyl-2,3,5,6,7,9,11,12,13,15,16,17-dodecahydro-1 H-cyclopenta[ a ] phenanthren-
3-yl ] oxy ] -6-( hydroxymethyl ) oxan-3-yl ] oxy-6-( hydroxymethyl ) oxane-3 ,4 ,5-triol
11 491-67-8 Baicalein 0.97 CysHo0s 271.06 190.72
12 22688-79-5 Quercetin-3-glucuronide 0.97 Cy1H 3043 477.07  95.90
13 485-72-3 Formononetin 0.95 CigH 0y 269.08 313.42
14 - Coumaroyl quinic acid 0.94 CigHg0g 337.09 56.55
15 61153-77-3 Licoflavone A 0.93 CyoH 504 323.13 246.95
16  3804-704 Columbianetin 0.90 CigH 404 245.08 160.73
17 371113-07-4  Sayaendoside 0.90 Ci9H50 455.13 91.14
18  20243-59-8 Hydroxygenkwanin 0.89 C6H 1206 299.06 310.00
9 - 11,22-dimethyl (6E,17E)-3,14-dioxo-8,19-bis( { [ (25,3R,45,5S,6R)-3,4,5-trihydrox- 0.87 C3H 306 293.10 259.72
y-6-( hydroxymethyl ) oxan-2-yl Joxy} ) 4,9, 15, 20-tetraoxatricyclo[ 16. 4. 0. 07,12 ] docosa-
6,10,17,21-tetraene-11,22-dicarboxylate
20 26575-95-1 Alisol B 23-acetate 0.87 C3Hs005 515.37 581.15
21 181020-33-7  Estragonoside 0.85 CpHy 0, 479.12 188.15
22 20633-93-6 Fortunellin 0.85 CogH3014 593.19 182.12
23 479-90-3 Artemetin 0.84 CpoHpoOg 389.12 382.83
24 775019 3 ,4-Dihydroxymandelic acid 0.83 CgHgO5 183.03 104.16
25  39763-33-2 Dehydrovomifoliol 0.83 Ci3H 505 223.13 334.56
26 - Kaempferol-3-0-glucoside-7-0-rhamnoside 0. 81 Cy7H3005 593.15 215.05
27  668420-44-8  Pagoside 0. 80 CoyHpgOyy 515.15 284.06
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A - PCA score plot of each group; B —normal group and model group OPLS-DA score plot; C — normal group and model group OPLS-DA model replacement test diagram;

D - volcano map of differential metabolites screening between normal group and model group; E — volcano map of differential metabolites screening between model group and

SQHZ group; F — KEGG pathway diagram.
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Fig.4 Metabolomics analysis results of SQHZ prescription
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Tab.2 Basic information of 10 key metabolites in simple obesity rats with spleen deficiency and dampness obstruction treated with

SQHZ prescription

SQHZ-M M-N Chemical structure
No. Metabolite tg/s m/z CAS No. Type
VIP Trend VIP Trend formula

1 Uridine 114.99 279.04 58-96-8 NEG 2.02 1 1.47 1 OH oH

2 L-Kynurenine 194. 57 209. 09 2922-83-0 POS 2.01 ! 1.45 1

3 Biliverdin 442. 00 581.24 114-25-0 NEG 2.20 ! 1.76 1

4 Pseudouridine 115.70 243. 06 1445-074 NEG 1.79 il 1.50 1

5 Prostaglandin B2 479. 35 333.21 13367-85-6 NEG 1. 84 il 2.00 1

6 y-Linolenic acid 622.12 277.22 506-26-3 NEG 1. 65 il 1. 66 !

7 Docosahexaenoic acid 631.79 327.23 6217-54-5 NEG 1.75 1 1.33 |

8 12-KETE 526.77 317.21 108437-64-5 NEG 2.24 il 1.98 !

9 Docosapentaenoic acid 655. 11 329.25 24880-45-3 NEG 2.02 1 1.95 1
10 Adrenic acid 671.82 331.27 28874-58-0 NEG 2.32 l 1.87 il

1 :SQHZ-M - SQHZ £ 5 M £ L4 M-N - M 4145 N 41 LU NEG — i 188505 POS — TE B T4 VIP - AR Y BBt
Note : SQHZ-M — comparison between M — SQHZ group and M group; M-N — comparison between Group M and Group N; NEG — negative ion mode; POS — positive ion mode ;

VIP — variable importance in projection.
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Fig. 5 The results of intestinal flora analysis of SQHZ prescription
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intestinal flora; C — KEGG pathway diagram.
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Fig. 6 Correlation network diagram and KEGG pathway analysis between Serum pharmacochemistry and serum metabolomics and in-

testinal flora of SQHZ prescription
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