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Compatibility law of Astragali Radix formulae and molecular mechanism of core
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Abstract: Objective To screen out the molecular mechanism of core herbal pair “Astragali Radix-Angelica Sinensis” for treating
consumptive disease by using the Traditional Chinese Medicine Inheritance Support System (TCMISS) and network pharmacology.
Methods The prescriptions and commonly used compatibility combinations containing Astragali Radix, and their main treatment
of diseases were excavated from TCMISS database, and the core compatibility of “Astragali Radix-Angelica Sinensis” against
consumptive disease was illustrated. The herb-ingredients-targets network was constructed through network pharmacology referring
to Batman-TCM, GeneCards, OMIM, and so on. Meanwhile, the topology, cluster analysis, GO, and KEGG pathways analysis of the
targets were performed. Results TCMISS database contained totally 459 prescriptions containing Astragali Radix involving 641
herbs. “Astragali Radix-Angelica Sinensis” was the core compatibility for the treatment of consumptive disease, which was
consistent with ancient record and clinical medication. The results also showed that the process of immune response, oxidative stress,
and signal transduction were its mainly molecular mechanism, by adjusting the pathways in cancer, PI3K-Akt signaling pathway to
play its treating consumptive disease effect. Conclusion The paper revealed the molecular mechanism of “Astragali Radix-Angelica

Sinensis”, and provided theoretical basis and reference for the follow-up study of Astragali Radix and its prescriptions.
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Table 1 Syndromes treated by Astragali Radix formulae

T R 44 R ARIR
1 RE 57 72
2 % 71
3 AN SR 64
4 (o 51
5 15 50
6 biid 11 45
7 HE& KRR 41
8 FH Y2 39
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Table 2 Frequency of herbs in Astragali Radix formulae

T 2 SR
1 K 459
2 B 262
3 H= 202
4 g 190
5 HA 189
6 RE 186
7 wZ 182
8 Ske] 154
9 = 140

10 NS 115
11 ip 113
12 hzg 109
13 1954 105
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Table 3 Frequency of core combination in Astragali Radix formulae

Eikel ok Ry AR B EaL VR AR
1 WL KA 262 18 HA., HE 119
2 G, HE 202 19 M, HE 118
3 MM, R 189 20 MM, R 116
4 W, AR 189 21 NS, HE 115
5 W, KL 185 22 W, HE, 4T 160
6 W5, WK 182 23 b, EHE, M4 152
7 HE, 4 160 24 Hie. AR, HA 149
8 WG, A7 154 25 WG, M. RE 144
9 M. 44 152 26 JNEL EHE, 4 126
10 HAR. %44 149 27 WIS, HIH. AR 125
11 M. K% 144 28 W, EE. H¥H 122
12 M=, HE 140 29 W, AR, IRE 122
13 NE. H7 126 30 W, HEL K% 121
14 ElENEElS] 125 31 HS. AR, HE 119
15 B, M 122 32 Pz, BE, HE 118
16 HAR. K% 122 33 AHb . R, RE 116
17 HE, 5% 121

*4 ATEFHNIRELTERAMERR

Table 4 Frequency of common herbs in Astragali Radix

formulae for treating consumptive disease

T gy BRIk
1 g 71
2 4 41
E1 sEEERAYAEME 3 Bt 40
Fig.1 Network on common combinations in Astragali Radix 4 HA 33
formulae 5 RE 33
6 WS 33
HES SURRMES, DAY 5, I s, ) e 2
DB BRI, PR AU R L g A% 2
REAE. RS REETIE. FHE 5 RAE 4 FhEAER, 22 9 Fke 22
PRI M 2 SR A AR U . B RAEK. WG 10 HERT 20

*=5 ATEFHNESEEAYMAS
Table 5 Frequency of combination in Astragali Radix formulae for treating consumptive disease

%5 A BRIR s LR ERE AR

1 W, HIH 41 12 W, AR, M4 27

2 B, R 40 13 HA. HE 26

3 WH. WK 33 14 BAR. TR-E 26

4 WE. AR 33 15 HE, 44 26

5 W, % 33 16 W, AR, HE 26

6 HH, KE 30 17 W, AR, RE 26

7 R, Y, R 30 18 W, HE, {4 26

8 W, HE 29 19 HAR. HH, 7% 26

9 Mg, M9 27 20 W, AR, B, KE 26

10 BA. HIH 27 21 HHFE. AR 25

11 BB, B, Mo 27 22 BB, B, AR 25
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Fig. 2 Ingredients-targets-network of Astragali Radix-Angelica Sinensis
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Table 6 Analysis of topological properties of Astragali Radix-Angelica Sinensis (degree top 30)
95 FEA R I TRE) BT HERRE I
1 IL1B 35 0.0556 16 GRINI 18 0.0101
2 ESR1 32 0.028 7 17 VDR 17 0.0130
3 NPPA 28 0.015 1 18 SLC6A4 17 0.023 8
4 FAS 28 0.0109 19 TNF 15 0.0150
5 SCN1A 26 0.0163 20 IL6 14 0.007 6
6 SCN4A 25 0.0153 21 BCHE 13 0.002 7
7 AR 24 0.0232 22 ACHE 13 0.002 7
8 GRIN2A 24 0.0115 23 CRP 13 0.003 3
9 ADHIB 22 0.002 1 24 IFNG 13 0.0189
10 IGF1 22 0.004 0 25 GABRB3 13 0.003 3
11 EDNI1 21 0.005 5 26 GABRALI 13 0.009 4
12 ALDH2 21 0.001 4 27 IL10 13 0.002 7
13 LEP 21 0.004 2 28 CTNNBI1 13 0.002 7
14 CAT 20 0.000 6 29 GABRD 12 0.002 3
15 APOE 20 0.000 6 30 APOA2 12 0.003 4

¥R 6 5 “TEE- A7 A 55 ¥ AU AR M 4%
(E12) g5t s, HEA ST AU B4 2=-
1B Cinterleukin-1B, IL-1B). MEZE 24K 1 (estrogen
receptor 1, ESR1). FI#HAL A (natriuretic peptides A,
NPPA). JGIWilR & 1l (fatty acid synthase, FAS)
MENEERA 1 B (SCN1A), 4r7lkES 35.
32, 28, 28, 26 MLEWRAEMEA R, Hulfed
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235 HF GO HEBEELEST K -4
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GO 73 #Tfll KEGG 20 #T. GO B0 (B 3) s
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RNE T R 745 7 T
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RE 55 FEW G 5 1E SR 5 % PI3K-Akt.
MAPK. HIF-1. Rapl. TNF; {554 FHI5¢ Bl

H 2 %: cytokine-cytokine receptor interaction .

neuroactive ligand-receptor interaction; A A¥% 18
FEA 8 %, A LAAr NIEIEAH G ER 3 2% : pathways in
cancer v proteoglycans in cancer . microRNAs in
cancer; 1% 445 ¥ <8 4 2 2% : chagas disease HTLV-I
W3 A AR O A K T B% 2 Sk e
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3 it
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HON=SLINY v 10 o T I N T W = RV E e
BIF- 608 B I 7 FIEAT 238K o3 e . TR
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LG . i M 2 B0 LA 20 “ B -
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1LY pathways in cancer. PI3K-Akt signaling

infection ;

pathway. cytokine-cytokine receptor interaction.

proteoglycans in cancer. MAPK signaling pathway %%
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Fig. 3 Biological function analysis of potential target of Astragali Radix-Angelica Sinensis in treatment of consumptive disease
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Fig. 4 Enriched KEGG pathways of potential targets of Astragali Radix-Angelica Sinensis in treatment of consumptive disease
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