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Abstract: Objective To explore the efficacy and mechanism of Daginglong Decoction (K7 /%% ) in inhibiting viral pneumonia in
mice caused by influenza A virus (HIN1/PRS8). Methods The main chemical components in Daginglong Decoction were detected by
UPLC-QE-HF-MS/MS. Mice were randomly divided into control group, model group, oseltamivir (27.5 mg/kg) group, Daqinglong
Decoction high-, medium-, and low-dose (23.10, 11.55, 5.78 g/kg) groups. The model of pneumonia in mice caused by influenza A
virus (HIN1/PR8) infection was established, after continuously administration for 4 d, the therapeutic effect of Daqinglong Decoction
on viral pneumonia was evaluated by detecting the viral load of lungs, the levels of inflammatory factors in lung tissues, the percentage
of peripheral blood lymphocytes, and the pathological structure and imaging of lungs. The mechanism was studied through proteomics
and Western blotting. Results A total of 77 major chemical constituents in Daqinglong Decoction were identified. Compared with
model group, Daqginglong Decoction significantly reduced the viral load of lung tissues (P < 0.01), decreased the level of tumor necrosis
factor-a. (TNF-a) in lung tissues (P < 0.05, 0.01), increased the percentage of CD4" T cells in the peripheral blood (P < 0.05), markedly
improved lung lesions, and significantly up-regulated the expression of nuclear factor of activated T-cells 5 (NFAT5) and down-
regulated the expression of tyrosine-protein kinase ZAP-70 (ZAP70) in lung tissues of infected mice (P < 0.05). Conclusion
Daginglong Decoction inhibited viral proliferation in lung tissues, decreased TNF-a expression, increased CD4" T lymphocyte level
and ameliorated lung lesions, and its mechanism of treating viral pneumonia was related to the modulation of NFATS and ZAP70

mediated T cell immunity.
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Fig. 1 Representative base peak intensity chromatograms of Daqinglong Decoction in positive (A) and negative (B) modes
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Table 1 Identification of major components in Daqinglong Decoction
EiRe] NE30%:) m/z tr/S s RE (X106 BT
1 3-O-% & TR W g 185.04 73 CsHsOs 4.41 ESF
2 REEH 156.10 76 CsH13NO: 5.61 EHF
3 ()-25 F PR EE B 152.11 141 CoH1sNO 3.79 EET
4 A4-32 5 AR I 2L R ¢ 163.06 189 C10H1002 5.78 IEET
5 D IR T Tk 166.12 189 C10H1sNO 0.95 EET
6 RE R 193.08 233 C11H1203 6.61 EEF
7 EREEHW 209.13 234 C11H16N202 1.77 EEF
8 KILER 291.09 237 Ci15H1406 3.70 IEET
9 1-hi & -[6]2 R 291.17 240 C17H2204 7.42 EETF
10 34- " R kR 185.04 242 CsHsOs 4,59 E&ET
11 T & 165.08 262 C10H1202 4.97 EET
12 AL 151.04 273 CgHs03 3.81 EET
13 et PR 181.09 278 C10H1203 7.31 EET
14 Py 135.12 279 Ci10H160 6.66 E&ET
15 (R)-Jmi Bk 135.04 279 CsHsO3 3.63 EST
16 MR 433.11 282 C21H20010 7.56 EET
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M5 30 m/z tr/S 2= ®E (X106 B
17 SE22. 229.09 286 C14H1203 3.39 E&ET
18 ARBEER 7-O-4 % RS 463.08 288 C21H18012 9.88 FEF
19 PR 193.09 289 C11H1404 6.21 E&ET
20 S PIRERR 131.05 201 CoHs02 6.06 ESF
21 AR B 163.07 201 C10H1002 3.19 EET
22 Hedr ) LIE 137.13 297 C10H150 8.02 ESF
23 8-C-7iil b F Al 7 2% 435.17 304 C21H22010 7.75 EET
24 FESEE 7-O-9s e 579.17 307 C27H30014 5.74 EEF
25 o- 2 2 figi 209.12 318 C12H1603 4.97 EET
26 RE N 193.05 320 C10HsO4 7.13 EET
27 IR 169.12 328 C10H1602 0.14 ESF
28 pNGN 1L 255.06 333 Ci15H1004 6.18 EET
29 TEHER 308.22 355 Ci18H29NO3 6.99 ESF
30 PNLE S 271.06 356 Ci15H1105 8.85 EET
31 FrR 223.09 359 Ci12H1404 1.27 ESF
32 WIEER 2. B 177.09 365 C11H1202 4.95 ESF
33 e )L 153.13 379 C1oH160 4.41 EET
34 -HEFETHRR 301.07 379 C16H1206 424 ESF
35 NS BH Rgs 767.50 381 Ca2H72013 8.90 EET
36 1IR3~ 301.07 386 C16H1206 1.22 ESF
37 P ER R 195.06 392 C10H1004 3.98 EET
38 HER 265.14 404 Ci15H205 9.56 EET
39 K RE]ER 465.11 405 C25H22010 5.52 ESF
40 FHEER 257.08 408 Ci15H1204 8.85 EET
41 2003 P i 333.20 414 C20H3005 4.00 ESF
42 Vey -3 288.12 417 C16H17NO4 1.83 EEF
43 JLE 110.02 428 CsHsO2 0.98 ESF
44 1 251y 287.05 445 C15H1006 8.63 ESF
45 RS QUR RN 313.07 447 C17H1407 458 EEF
46 LR 369.13 449 C21H2006 5.35 ESF
47 BT a-SEAL) 221.19 471 Ci5H240 5.32 EETF
48 TR 291.27 518 Ca0H3602 6.18 ESF
49 LA R 455.35 526 CaoHagO4 6.29 EET
50 o-FHAR 205.19 560 CisHo2s 6.22 EETF
51 y-FA TH I 137.13 564 CioHa6 5.66 ESF
52 A HE R TR 457.36 593 CaoHag03 8.26 EET
53 AR 101.06 44 CsH1002 6.96 T
54 JNH 323.10 52 C12H2011 6.53 MET
55 FR 125.10 69 CsH1602 1.68 T
56 Sz =P ER R 193.05 91 Ci10H1004 3.45 T
57 TR 191.02 115 CeHsO7 5.88 ME¥
58 JHER 122.02 120 CsHsNO2 1.84 T
59 2-F2 L A KERR 163.04 141 CoHsO3 751 ¥
60 FE Y T AR 403.13 147 C17H24011 3.41 BT
61 ATBE IR 174.96 219 CsHgN304 2.71 ME¥
62 R 151.04 235 CsHsOs 0.04 BT
63 2-5E ) LR IR 153.02 243 C7Hs04 0.84 T
64 EACH 456.15 247 C20H27NO11 1.53 ME¥
65 e H R 137.02 255 C7Hs03 2.01 BT
66 ILEHR 289.07 258 Ci15H1406 4.41 nE T
67 JefHER 153.02 259 C7Hs04 3.66 BT
68 TS 269.05 330 C15H100s 0.83 11T
69 3-O-F MY % 315.05 360 Ci6H1207 9.28 1B+
70 PP 285.06 385 C20H300 9.35 1B 1
71 (2S)-HHEH G 255.06 412 C1sH1204 5.84 BT
72 T E R 267.06 421 Ci16H1204 7.11 BT
73 FRE T E & 343.08 427 Ci18H1607 8.23 T
74 =3 269.04 443 Ci15H1005 7.81 T
75 FELER 343.08 447 CisH1607 8.52 T
76 AREZER 285.04 458 Ci15H1006 8.50 T
77 BN 623.20 513 Co9H36015 2.28 HET
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Fig.2 Effect of Daqinglong Decoction on imaging of lung tissue structure in infected mice
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Fig. 3 Effect of Daginglong Decoction on levels of inflammatory factors in lung tissue of infected mice (X + s, n =6)
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Table 2 Effect of Daqinglong Decoction on viral load in

lung tissue of infected mice (X £ s,n=38)

o F & Jp3 B /(X 10° copies'mL ")
X H — 0.00£0.00
iRt — 3.53+0.66%
EEMhE  27.5 mgkg! 1.49+0.65™
KERD 2310 gkg™! 1.60+0.30™
11.55 gkg! 1.92+0.47*
5.78 g'kg! 1.97+0.59*

EX AR #P<0.01; SHBALE: “P<0.01.
#P<0.01 vs control group; “*P < 0.01 vs model group.
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Fig. 4 Effect of Daqinglong Decoction on level of peripheral blood lymphocytes in infected mice (X £ s, n = 6)
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Fig. 9 PPI analysis of differential proteins between

Dagqinglong Decoction medium-dose group and model group
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