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Rapid establishment of traditional Chinese medicine prevention and treatment for
the novel coronavirus pneumonia based on clinical experience and molecular
docking

NIU Ming'#, WANG Rui-lin?#, WANG Zhong-xia’#, ZHANG Ping?, BAI Zhao-fang', JING Jing?, GUO Yu-ming', ZHAO Xu',
ZHAN Xiao-yan!, ZHANG Zi-teng! , SONG Xue-ai?, QIN En-qiang> ™, WANG Jia-bo' ™, XIAO Xiao-he! 2>

(1. China Military Institute of Chinese Medicine, Fifth Medical Center of Chinese PLA General Hospital, Beijing 100039, China; 2. Integrative
Medical Center, Fifth Medical Center of Chinese PLA General Hospital, Beijing 100039, China; 3. Infectious Disease Treatment and Investigation
Center, Fifth Medical Center of Chinese PLA General Hospital, Beijing 100039, China)

Abstract The novel coronavirus epidemic is raging in China and more than 20 other countries and regions since the middle
of December 2019. Currently, there is no specific drug or vaccine besides symptomatic supportive therapy. Taking full
advantage of the clinical experience of traditional Chinese medicine (TCM) in preventing and controlling major epidemics
such as SARS, it is an important mission for TCM to propose effective formula with immediate response and solid evidence
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by using modern biomedical knowledge and techniques (molecular docking assisted TCM formulation for short). In view of
the high homology between the gene sequences of the novel coronavirus and SARS virus, and the similarities between the two
in terms of pathogenic mechanism and clinical manifestations, our team established a rapid screening and optimization model
for the prevention and treatment of the novel coronavirus based on clinical experience and molecular docking technology.
Firstly, the clinical team and the research team pre-developed and screened TCM formula by using "back-to-back" manner.
Then, the formula was optimized and determined by comparing and analyzing the results of the two groups. The results
showed that the research team screened out 46 active ingredients from candidate TCMs that could act on the novel coronavirus
S-protein-binding site of human ACE2 protein, which were mainly attributed to 7 herbs such as Lonicerae Japonicae Flos and
Mori Folium. The result was largely consistent with the formula raised by the clinical group, verifying and supporting its
rationality. This provides evidence for the scientific and potential efficacy of the TCM prescription from the perspective of
treatment target analysis, and also suggests that the TCM prescription has the potential to directly inhibit viral infection in
addition to improving clinical symptoms or syndromes. Based on this, our team optimized and formed a new anti-coronavirus
TCM prescription "Keguan Yihao", immediately providing the TCM prescription with certain clinical experience and
objective evidence support for the prevention and treatment of new emergent infectious diseases in our hospital. The TCM
prescription was combined with modern medicine symptomatic supportive treatment for clinical treatment, preliminary results
showed better effect than symptomatic supportive therapy alone. This research has innovated the method mode in clinical
practice and basic research integration of traditional Chinese medicine for the prevention and control of new emerging
infectious diseases. It is of great significance to further improve the rapid response mechanism of TCM in face of major
epidemics, and further improve the capability level of TCM to prevent and treat new emerging infectious diseases.

Key words novel coronavirus pneumonia; traditional Chinese medicine; formula screening; molecular docking; clinical

practice and basic research integration
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Fig. 1 Compatibility analysis on effective Chinese herbs against SARS
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Table 1 Screening of herbs which potentially blocks coronavirus S-protein from binding to ACE2

No 2 o3 173 AL e 1 4 > py’ L5 BB L Y keal- mol !
1 Ft 29 9 0.000 5 —7.335
2 SN 9 5 0.000 5 —7.250
3 i 7 4 0.001 8 —7.555
4 G 5 3 0.006 4 —17.670
5 SHAE 23 6 0.011 1 —8.065
6 b 23 6 0.011 1 —7.310
7 IR 8 3 0.027 0 —7.330
8 Lz e 20 4 0.0755 —7.540
9 FH 13 3 0.086 5 —7.670
10 PR 1 1 0.093 3 —7.250
11 Eii 14 3 0.100 0 —7.495
12 JPR 23 4 0.104 0 —7.680
13 FHK 24 4 0.1140 —7.445
14 N 8 2 0.136 0 —7.480
15 BT 8 2 0.136 0 —8.440
16 HHE 92 9 0.1520 —7.300
17 B 9 2 0.159 0 —7.540
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Fig. 2 Distribution of minimum binding free energy of candidate Chinese medicine ingredients
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Fig. 3 Clustering analysis of the ACE2 binding domain and herb components

2.3 897 2019-nCoV Hi R BEF L HHAFE

BET FR ACE2 46Xk, XOimikmd gy L HB 7 E2E, pA IR HEE, WE
4, TLLRIMZHHZAERT 2 ML BRI ACE2 456 X, B4 k2 Hh 2 e ER T 1~2 4
GEA X, ZEERE, PR RLE L EK £ AN ACE2 5 2019-nCoV HIZE &4 8, RIFIRIT 2019-
nCoV i R VEM .« #ETT, £FX4 ACE2 FIREEEAM RN 2 MEEIXIE grid3 (K 3D) M grid4
(K 3E) , kvl pefilr 2 MEASEGHN RS, LIFERI P24 46 A, KU 75 An s 4
XX LRy o AT B, MR 1, HEZERRE TR, A, Wilek, £, S81E. &8, 581
7 Mz (P<0.05)



160 e 25 i 43 YA K 43 T B0 4k B Bl B 40 il o 25 3 8 4 i i 4k SR

Pl 4 B0 A B 0 o 2 T LR 19 2 T
Fig.4 Subsumption analysis of herbs with high binding energy and its ingridients
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Fig.5 Typical spatial conformation of ACE2 combined with components in Mori Folium and Lonicerae Japonicae Flos
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