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Abstract: In this experiment,the extracts of Callicarpa nudiflora were extracted to obtain different extraction parts,and then
the sites were screened for anti-influenza A virus HIN1 (HINI) activity,and it was determined that the ethyl acetate extrac-
tion part of Callicarpa nudiflora (EACN) had better anti-HIN1 activity in vitro. Qualitative analysis of EACN by ultra per-
formance liquid chromatography-quaternary/orbitrap-high resolution mass spectrometry ( UPLC-Q-Exactive-Orbitrap-MS )
technique was performed. Based on the results of qualitative analysis, data mining and network pharmacology were further used
to evaluate the active ingredients, key targets and critical pathways of the drug. Finally,the prediction results were validated u-
sing the HIN1 infected BALB/c mouse model. The results showed that the ethyl acetate extract had the best anti-HINT1 effect
in vitro ,with half inhibitory concentration (ICs,) of 51 wg/mL,half cytotoxic concentration ( CCs,) of 859.4 pg/mL,and se-
lection index (SI,CCs,/ICy,) value of 16.85. Thirty-four compounds were identified from EACN. On this basis,67 drug tar-

W H $1:2023-07-06 %% H#1:2023-10-11
SRR 1 £ A6 4 (ZR2019QH007 ) ; A0 T A B A2 HHa) (TR RHHE I T8 ) (2020CXGCO10505 ) 5 1l 4048 T 45 4+l (T
KA AIHT THE) (2021CXGCO10511) 5 Frrg i “ Bk 20 47 BE B3 H (2021 GXRCO28)
# W E1E#H Tel :86-531-89628080 ; E-mail : tianjingzhen@ 163. com , houlin5027@ 163. com



280 KIRF=YIBE R 5T K

Vol. 36

gets related to EACN anti-HINI were screened using network pharmacology ,including 491 biological processes and 147 path-

ways related to anti-HINI1. The experimental results of HIN1 infected BALB/c¢ mice showed that EACN could improve the

weight loss and lung index increase caused by HINI infection,reduce the viral load of mouse lung tissue, alleviate the patho-

logical injury of mouse lung tissue,and reduce the levels of TNF-a,IFN-y and IL-18 in peripheral blood serum. The results

suggest that EACN may play an anti-HINI role in many ways,such as direct inhibition of virus, anti-inflammatory effect and

immunomodulatory effect.

Key words : Callicarpa nudiflora ; HIN1 ;network pharmacology ; UPLC-Q-Exactive-Orbitrap-MS
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R R S5 BR B0l 17 M IR 97 I A EE S T
B EIGE i ACTE I A R G M R AE . A
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HUNRIR 5457 20 L HINT 95 58 76 B, 25 F %
TR 8 45 T2 /R PBS, 2 h 5 B 4525 (0. 2
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HE e (0 LIS ARG A2 o 53—y il R 15
W B E, E1E W TIANamp Virus DNA/RNA Kit
LB FE RNA, 3 5] /1] BeyoFast™ SYBR Green One-
Step Real-time PCR Kit XJHEHE(1) RNA #1175l
P8 R/NRSMNEIME T EP &4 C TR ERIeTE 4
°C 3000 r/min £54 F &> 20 min, B |75, ELISA 3
KL AL TNF-o JFN-y TG IL-18 7KF-,
2 ZHER
2.1 RIEEITRH HIN] BREFEBERAL A I

PRI IR W, 1A FRPE X B, B R 08 )t

T3 X} MDCK 4fi ffl i) CCy, A 565. 8 wg/mL, X HINI
) 1Cso R 45.01 pg/mL, PEHFEFEH(SI) K 12.57 (I
BI1) o 1E T R R il Bk = A8 GRS 57 X
MDCK 41 CCs 4351 1 280.0.859.4 .71.5 pg/
mL, 1E T8 28R 21k A7 ik = A4 A8 0S4 %
HINI fy 1C, 43514 270 .51 7. 23 wg/mL,SI 4351 K
4.74 16.85 9.9( WK 2 ~4) | LKA AT W 1.
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Fig. 1 In vitro anti-HIN1 activity of oseltamivir phosphate
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Fig. 2 In vitro anti-HIN1 activity of n-butyl alcohol extract
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Fig. 3 In vitro anti-HIN1 activity of ethyl acetate extract
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Fig. 4 In vitro anti-HIN1 activity of petroleum ether extract
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Fig. 5 TIC of EACN in negative ion mode
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2 (0B =39.56% ,DL =0.06) Fl & & T (OB =
2.94% ,DL =0.62) G YR G LR i vk 2514,
{HE A SCHRUE I 33 Sk 45 ) B8 2ok 417 1l 2 2 1



Vol. 36 ¥ F4E : FET UPLC-Q-Exactive-Orbitrap-MS 2% 2 B2 AN S UG I IE BT HRAE SR BRGT HINT EPE R S AR B 285
F 1 EACN REFEHHHERS
Table 1 The chemical components identified from EACN
. ; TR
. e 45 S
FE o e AR AT s WA Secondary
X . Molecular Molecular Measured
No. (min) Compound R Ton mode mass spectrometry
weight formula value(m/z) .
fragment(m/z)
HEABRT E . 315.103 7.,135.043 7,
CyoHs3, O -
! 0.73 Forsythoside E 462.17 20730712 [M-H] 461.166 7 113.022 9
1-O-Wn M- (6-0-L-NHk g B
. gy
ZENE AL ) - LG MR 2 . . 179.034 0.,161.023 2,
C,;Hy O -
2 3.85 1-0-Caffeioyl-( 6-0-L-rhamnopyranosyl ) - 48815 2T [M-H] 487.145 6 135.043 8
glucopyranoside
6-O-WiMf: P 4 2 1 215.055 9.,179.034 0,
H C;sH,sO H]-
3 3.94 6-0-Caffeoyl glucoside 342.09 TS [M-H] 341.088 0 161.023 2
W R . 161.023 9
CoHg O “H1" N
4 526 Calffeic acid 180.04 o [M-H] 179.034.0 135.043 8
_FAHL 73
5 9.01 4 EJ‘.WE@( . 164.05 CoHg 04 [M-H]" 163.038 9 119.048 8
4-Hydroxycinnamic acid
_ . . . i 133.028 1,
6 12.67 %) 2% 6,7-Dihydroxycoumarin 178.03 CyHg O, [M-H] 177.018 3 91.017 3
EER N
7 14.88 ) 146. 04 CyHg O, [M+H] 147.043 9 103.054 6
Coumarin
8 18.53 S Tsoquercitrin 464.09 Cy Hy 0y [M-H]" 463.088 5 300.027 6 271.024 9,
255.029 6
ST 6 TR TiE
9 18.61 PR 6 [I'J]ﬂ ﬂ?m&@ﬁ 524.15 CpyHyg045 [M-H] 523.1457 323.072 6,179.033 3
Verminoside
10 19.14 /[\EQ?I: . 448.10 C, Hyy 04, [M-H]" 447.093 4 285.040 2
Luteolin-7-0-glucoside
11 20.74 AR B Forsythoside B 756.25 C34Hy Oy [M-H]" 755.240 7 447.149 2 161.023 2
12 20.77 Parvifloroside B 624.20 CpoHj6045 [M-H]" 623.198 3 461.166 1.161.023 2
R 299.019 2.,137.023 1
Cy;sH,, O H1" > A
13 21.28 Myricerin 318. 04 1sHio Og [M-H] 317.030 2 109.028 2
461.166 4 161.023 2
-t A CooHa O - N .
14 21.46 EEIEWHT Acteoside 624.20 29 H36 U115 [M-H] 623.198 4 133.028 1.113.022 9
Lz 199.039 0,151.002 6
7 Cy;sH,, 0 - N A
15 23.15 Kaempferol 286.05 15H10 O [M-H] 285.0405 133.028 1,
il B A 1 217.061 4 .151.002 4,
g Cy,H3,0 H]-
16 23.29 N 580. 18 »Hy, 0y [M-H] 579.172 1 119,048 § 107.012 3
17 23.36 *@$§'3, '0’%%*%ﬁ 448.10 Cyy Hy Oy [M-H]" 447.093 4 285.040 2
Luteolin-3'-0-glucoside
. 461.167 3.161.023 2
B S AR Isoacteosi . CyoHy O -H]- . ) )
18 23.56 S EEIEBET Isoacteoside 624.20 29 H36 Vs [M-H] 623.198 4 133.028 1.113.022 9
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