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W . BRI O i - T O R 2 BB (UPLC-Q-Qrbitrap HRMS) i AR IS & IR 25 H 2, IR AT
HERT ARG AR RERER LS. 3% 18 R KRBtz RE S NS AAMLIA, gH 9 R, FAdH
ig ZTH/K 1mL, SEGH ig IR ERER B 1 mL ORERA QRRERNEY), FZEKE SIS, FIEN 2.0
glkg, EZ45753d, RIRGAFIEN 4.0g/kg. RiIRGZiE, FH 1%0 S E L2484 40 mg/kg BRFK R, T 15, 30, 60, 120.
240 min MR R IRAESH K AFI RS KA B L, REE & 25 MG 2 B 1ME: 8 UPLC-Q-Qrbitrap HRMS + AR i 1k il i i
FEREIR TR & AMIE B A B B, BEXS i3 BRI R M N ML 3, BRI RS 7 ) 8 ) 45 24 3L
SYFTRLAL, IR AN AT B A EAE RS (PP b FE S 0T, BRI AR IR SRR . JSHRNE AT
MEEmE. ER RNH BT AREP RS 51 F, SFEEET. S0 W RS N 58 f, HARAAN
My 17 F, ARWELS 41 B, SRS FEE. W R, 56, 7-=FEEFTR. MR, DKZEER. Wik, ok
B 2 2B 25 Sy HT A9 BN AR 3 (5 5 R IH] 959 A~ FI 2 k> RE A BB AT (R 3346 A, ZTHEHE S5 404 4>, PP /3T
T A S R PE B RR IR 24 11 (PTPNLL) . Ik 40 M ks = i S S BRI (LCKO L (5 5% 3 R s B2 1 3 (STAT3),
T AR I LI -3- i AL 2 o (PIK3CA). BEAREEULES 3-iiE R 15 WA 1 (PIK3RL) S5 0L, K & &£ M R I IR T
[ 1 3 AT DA T W HE VLS -3- 50385 (PISK) -IRi% B (AkD. HER 53hBGREERI{L . Janus S5 58 S 58 S 0%
T JAK-STAT). XCLHEE [ O (FoxO). &ML R, Wil M E(E T I@EBIiA i iE. 452 W T kTt
ER BRI RISy, BRI T T AR E @ 2 MZ O SEF T PISK-AKT. ARG 53k remEfh. JAK-
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Abstract: Objective To explore the material basis and mechanism of the Qijiao Shengbai Capsules in treatment of leukopenia by
using UPLC-Q-Qrbitrap HRMS and network pharmacology. Methods A total of 18 rats were randomly divided into blank group and
experimental group with 9 rats in each group. The blank group was given 1 mL distilled water intragastrically, and the experimental
group received 1 mL of Qijiao Shengbai Capsules suspension intragastrically (the contents of Qijiao Shengbai Capsules were taken
and ultrasonically dissolved into suspension with distilled water), the dose was 2.0 g/kg, and the dose was 4.0 g/kg for 3 consecutive
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days. After the last administration, the rats were anesthetized with 1% pentobarbital sodium 40 mg/kg. At 15, 30, 60, 120, and 240 min,
blood was taken alternately from the orbital venous plexus and the caudal vein. The drug-containing serum and blank serum were
collected, and the UPLC-Q-Qrbitrap HRMS technology was used to qualitatively detect the Qijiao Shengbai Capsules components,
drug-containing serum components, and blank serum components of Qijiao Shengbai Capsules. The blood entry components of Qijiao
Shengbai Capsules were obtained by comparative analysis, and the network pharmacological analysis model was constructed for the
blood entry components. Through component topology analysis, protein interaction network (PPI) analysis and pathway enrichment
analysis, the key components, key targets and enrichment pathway of Qijiao Shengbai Capsules were obtained. Results 51 Main
components of Qijiao Shengbai Capsules were identified, including icariin, matrine, quercetin, etc. There were 58 blood components,
including 17 prototypical blood components and 41 metabolic components, including genistein, quercetin, 5,6, 7-trimethoxycoumarin,
carbaprostacyclin, icaritin, linoleic acid, caffeic acid , etc. Network pharmacological analysis revealed 959 target genes for blood entry
components, 3 346 target genes for leukopenia, and 404 intersection targets. PPI analysis predicted the core targets of PTPN11, LCK,
STAT3, PIK3CA, PIK3R1, etc. Pathway enrichment analysis showed that Qijiao Shengbai Capsules could be regulated by PI3K-Akt,
lipid and atherosclerosis, JAK-STAT, FoxO, hematopoietic cell lineage, and linoleic acid metabolism and other signaling pathways to
prevent leukopenia. Conclusion The capsule composition and blood entry composition of Qijiao Shengbai Capsules were clarified,
and it was explored that Qijiao Shengbai Capsules could treat leukopenia by acting on PI3K-Akt, lipid and atherosclerosis, JAK-STAT
and other pathways through multiple core targets, which provided a theoretical basis for further research on the material basis of Qijiao
Shengbai Capsules and further elucidate its mechanism of action.
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Table 1 Ingredient identification results of Qijiao Shengbai Capsules

= ; y m/z A Spe 3
F5 tr/min - 4T3 WEE Bl A6 (-)-ESI-MS/MS(m/z) th &Y KR
1 216 CeHsNO, 124.04 123.03 -1.80 124,95,78,53 nicotinic acid E1E

2 225 CeHeN20 123.06 122.05 -2.26 123,96,80 nicotinamide KA, R
3 234 CuHiaN2O 191.12 19011 -0.16 191,148,77,68 cytisine i

4 257 CgHeN3O, 156.08 155.07 -1.37 156,142,110,50 L-histidine K=&

5  3.24 C4HsOs 119.04 118.03  1.46 — succinic acid PR 2404
6  3.71 CisHaN202 265.19 264.18 -0.64 265,163,112,98 oxymatrine R

7 472 CsHsNs 119.04 118.03  1.26 — adenine EVE!

8 7.42 CgHi00, 13958 13807 9.81 — tyrosol EERE

9  7.81 CoHeO2 147.04 146.04 159 147,119,91,65 coumarin HE
10 11.60 CioHsOs  193.05 192.04 -0.85 193,178,133,91 scopoletin PN
11 13.01 CioHis04 207.10 206.09 2.63 207,165,93,55 senkyunolide H EE|
12 1317 CieH120s 285.08 284.07 3.24 285,213,137,55 biochanin A S
13 1352 CxH20s 431.13 430.13  2.46 270,269 ononin W
14 13.78 CisH120s 257.08 256.07 1.22 257,153,91,53 isoliquiritigenin W, EEE
15 1541 CasgHs0020 839.30 83829 1.71 550,369,313,71 epimedin A EEE
16 1546 CassHssO19 809.29 808.28  1.12 531,369,219,57 epimedin B EEE
17 1557 Ci7HO2 288.29 287.28  1.05 288,102,71,57 methyl palmitate R Fiz
18 15.64 CagHsoO19 823.30 822.29  2.46 532,370,153,83 epimedin C R
19 15.67 CssHaO1s 677.24 67623  2.77 531,369,85,71 icariin EEE
20 15.82 CisH100s 271.06 270.05 0.69  271,153,119,67 apigenin KA, &S
21 16.01 CiH120s4 269.08 268.07 2.41 267,195,135,91 formononetin W, BS
22 16.32 CeHeO3 127.04 126.03 -2.18 127,81,57,55 maltol EEE
23 1634 CiH22Oun 34343 34211 180 — sucrose P
24  16.64 CzuH20s 355.15 35415 0.25 355,299,179,53 xanthohumol S
25 16.99 CiHi1s02 195.14 19413 211 195,149,79,53 sedanolide 5
26 1874 CisH20s 279.16 27815 1.81 279,149,109,67 dibutyl phthalate FTjke . A2
27 745 CeHeO2 109.03 110.04 12.83 109,108,81,67 catechol KA, MAB
28 8.34 CieHi1s09 353.09 354.10 -0.26 353,173,96,59 neochlorogenic acid R
29 9.13 CisHuOs 289.07 290.08 -1.35 289,217,95,56 catechin A%
30 9.97 CiHis0s 353.09 35410 -0.13 353,191,111,71 chlorogenic acid WIS, EEE. LA
31 10.30 CgHsOs 179.03 180.04  4.46 179,135,106,59 caffeic acid . 44
32 1137 CaH240; 375.15 376.15  0.08 375,179,122 cycloolivil EEE
33 1196 CioH100s 193.05 194.06  2.69 193,178,123,91 ferulic acid . 44
34 1241 CxH20s 43548 436.17 -0.43 — (+)-syringaresinol )
35 1268 CuH1203 191.29 19208 031  — myristicin K&
36 12.99 CaH30O1s 609.15 610.15 0.38 609,271 rutin KA, HiK. KA
37 1331 CisH1o0s 271.06 270.05 12.10 271,225,137 emodin B
38 1357 CoHis0s  187.10 188.10  4.65 187,125,97,72 azelaic acid E1S
39 13.67 CuH20u 447.09 44810 -0.10 447,301,163,65 astragalin EEE
40 1480 CisH1007  301.04 302.04 0.22 301,151,121,95 quercetin KE, WK, w5
41 15.08 CisH100s 269.05 270.05  0.37 269,241,151 genistein HE. S
42 1519 CisH100s 285.04 286.05  0.80 285,270,133 luteolin S
43  19.13 CugH7018 94151 94252  0.54 941,615,113,71 soyasaponin | EE, S
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F5 t/min @ TR —?ﬂﬂiﬁm/é‘ﬁ?ﬂlﬂﬁ Ad  (-)-ESI-MS/MS(m/z) WEH) KR
44 2157 CisH2802 227.20 228.21 2.38 227,66,52 myristic acid P
45 22.31 CazoH4803 455.35 456.36 0.58 455,301 ursolic acid K&
46 22.34 CigH2O: 279.23 280.24 1.88 279,162,120 linoleic acid KA BT 215
47 2285 CieHa:202 25523 256.24  1.30 255,124,91,59 palmitic acid KA, EE. MR H5
48 22.86 CioH100s 193.76 194.06 3.48 — isoferulic acid IS
49 2311 CisHuO: 281.25 28226 0.68  281,202,78 oleic acid KA, BT
50 24.22 CigHszs02 283.26 284.27 1.08 — stearic acid P
51 25.00 CisH1004 253.05 254.06 1.28 253,195,135,91 daidzein WK, WE., BXE
x2 KRABRBEHOANMBSEELSR
Table 2 Blood component identification results of Qijiao Shengbai Capsules
o wmin AT e m/z A 26 (-)-ESI-MS/MS(m/z) waY
1 2.68 C10H19NO4 218.14 217.13 -0.41 85,69 propionylcarnitine
2 3.02 C7HeO2 123.04 122.04 0.48 123,105,95,73 4-hydroxybenzaldehyde
3 3.38 CsHoNOs3 130.05 131.06 -9.80 88,86 N-acetylalanine
4 4.94 CsHsNOs3 138.02 139.03 0.31 138,108,94,66 5-hydroxynicotinic acid
5 6.62  C7H/NO4 168.03 169.04 -5.71 124,95,67 2-furoylglycine
6 6.64  CisH140s 241.08 242.09 -0.13 168,150,93 equol
7 7.48  CuHoNO2 188.07 187.06 0.04 188,170,146,91 3-indoleacrylic acid
8 8.93 CeHsNO4 156.04 155.02 6.26 — 4-nitrocatechol
9 10.16  CsHeO4 165.02 166.03 -6.06 121,91,71 terephthalic acid
10 11.40 CoH1003 165.05 166.06 -6.23 131,121,119,96 L-3-phenyllactic acid
11 11.63 CoHgO3 163.04 164.05 5.70 119,93,91,65 3-coumaric acid
12 11.87 CuH11NO3 204.06 205.07 1.20 186,158,116,73 indolelactic acid
13 11.89 C13H14aN20s  246.10 245.09 -0.70 — N-acetyltryptophan
14 12.47 C10HsO4 193.05 192.04 0.85 — 4-methylesculetin
15 12.95 C12H1604 207.10 224.10 -0.37 207,115 senkyunolide H
16 13.63 C11H14N2 130.07 129.06 -2.12 130,71,69 gramine
17 15.16  CisHasNO 256.26 255.26 0.01 256,88,70,57 hexadecanamide
18 15.62 C12H1404 223.15 222.09 1.48 — monobutyl phthalate
19 15.94 C10H1202 163.25 164.08 -0.35 — 4-phenylbutyric acid
20 16.48 C12H120s5 237.08 236.07 14.07 91,91,73 5,6,7-trimethoxycoumarin
21 16.58 CisH37NO2 299.28 300.29 -1.13 — D-sphingosine
22 16.66 C10H2003 187.13 188.14 3.46 187,125,104,59 myrmicacin
23 16.99 C14H3004S 295.24 294.18 9.90 — myristyl sulfate
24 17.35 CioH20 O3 187.13 188.14 -4.19 143,141,125,97 10-hydroxydecanoic acid
25 17.73 Ca1H3404 333.14 332.23 0.21 — carbaprostacyclin
26 18.19 CisH220 219.17 218.17 -1.17 131,78,58 nootkatone
27 18.29 C10H1002 162.42 163.08 -1.56 — methyl cinnamate
28 1831  C21H200s 369.13 368.13 1.89 313,243,135,55 icaritin
29 18.68 C14H2202 221.15 222.16 -0.51 204,177,131,80 2,5-TBHQ
30 18.78 CoHs0O3 163.03 162.03 0.75 163,133,95,53 7-hydroxycoumarine
31 18.91 C20H3204 335.22 336.23 0.41 255,181,147,59 5S,15S-DIHETE
32 19.97 C20H3203 321.35 320.23 0.42 — 11,12-Eet
33 20.09 C16H3203 271.23 272.24 -1.14 — juniperic acid
34 20.60 C27H4203 397.31 396.30 1.03 397,105,91,81 diosgenin
35 20.72 C18H3402 282.26 283.26 -1.74 — ethyl palmitoleate
36 21.62 C23H380s5 377.27 354.28 0.41 — 2-14,15-eg
37 21.91 Ci16H3002 253.22 254.22 0.79 253,221 palmitoleic acid
38 2194  CigH3sNO 282.28 281.27 -2.49 114,97,83,69 oleamide
39 2222 CisH30:2 279.23 280.24 -1.17 279,50 linoelaidic acid
40 22.23 C20H3202 303.23 304.24 1.08 303,259,59 arachidonic acid
41 24.49 Cs1Hs5203 473.40 472.04 -1.50 — vitamin E acetate
42 225  CsHsN20 123.06 122.05 -2.26 123,96,80 nicotinamide
43 7.81 CoHeO2 147.04 146.04 1.59 147,119,91,65 coumarin
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F5  tr/min 5 ER TR A (-)-ESI-MS/MS(m/z) &

44 10.30 CoHsO4 179.03 180.04 4.46 179,135,106,59 caffeic acid

45 13.01 C12H1604 207.10 206.09 2.63 165,147,93,55 senkyunolide H

46 13.57 CoH1604 187.10 188.10 4.65 169,125,97,72 azelaic acid

47 13.67 C21H20011 447.09 448.10 -0.10 301,255,163,65 astragalin

48 14.80 C15H1007 301.04 302.04 0.22 286,151,121,95 quercetin

49 15.08 C15H100s 269.05 270.05 0.37 269,241,151 genistein

50 15.57 C17H3402 288.29 287.28 1.05 1691,102,71,57 methyl palmitate

51 16.32 CsHeOs3 127.04 126.03 -2.18 81,71,57,55 maltol

52 16.99 C12H1802 195.14 194.13 211 177,149,79,53 sedanolide

53 18.74 Ci16 H22 O4 279.16 278.15 0.87 149,57 dibutyl phthalate

54 21.57 C14H2802 227.20 228.21 2.38 227,66,52 myristic acid

55 22.34 C1sH3202 279.23 280.24 1.88 279,162,120 linoleic acid

56 22.85 C16H3202 255.23 256.24 1.30 124,107,91,59 palmitic acid

57 23.11 C18H3402 281.25 282.26 0.68 281,202,78 oleic acid

58 24.22 C18H3602 283.26 284.27 1.08 — stearic acid
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FIBHFE2H 202342 H RS E T Y3

Drugs & Clinic

\ol. 38 No. 2 February 2023 * 295 -

#3 HEBEI10 BROEERS
Table 3 Top 10 key ingredients

wEY DC BC cC
genistein 103 0.031 0.409
quercetin 102 0.028 0.403
5,6,7-trimethoxycoumarin 59 0.011 0.378
carbaprostacyclin 52 0.007 0.369
icaritin 47 0.007 0.370
monobutyl phthalate 46 0.006 0.366
linoleic acid 45 0.003 0.365
sedanolide 44 0.006 0.368
linoelaidic acid 44 0.003 0.364
caffeic acid 31 0.003 0.356
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Table 4 Core targets of module topology analysis

HEF Hubba gene MCC_Score MCODE_ScoreMCODE_Cluster

1 PTPN11 6.85X 107 8.447 059 Cluster 1
2 LCK 6.79X107 8.838 624 Cluster 2
3 STAT3 6.73 X107 8.547 126 Cluster 1
4 GRB2 6.47 X107 6.656 799 Cluster 3
5 FYN 6.46 107 7.897 436 Cluster 1
6 SRC 6.32 X107 7.928 030 Cluster 1
7 PIK3R1 6.09 107 9.655 797 Cluster 2
8 LYN 5.95X 107 7.112 903 Cluster 1
9 EGFR 5.73X107  10.811 970 Cluster 2
10 PIK3CA 5.69x 107 7.282 759 Cluster 1
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