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Q-Marker prediction analysis of Lonicerae Japonicae Flos based on
color-characteristic components association analysis and network pharmacology
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Abstract: Objective To screen the potential quality markers (Q-Marker) of Jinyinhua (Lonicerae Japonicae Flos, LJF) based on
color-characteristic components association analysis and network pharmacology. Methods A total of 30 batches of LJF were collected from
Shandong, Henan and Hebei provinces, and HPLC characteristic chromatogram method based on non-volatile components was established to
obtain the characteristic components, which was combined with volatile components with high content and province-specific obtained in

IHSEHER: 2023-12-02

E&WE: ERAHZEMMETELT (2015FY111500) ; B PEEZE R P2t BR AR I H (E Rkt [2022] 59 5)
o [ PR B 25 F TR R RS (H2020113)

TEE RN XM, WEotyid, FENFPLMEBIHIL. E-mail: lypliud2@163.com

HBEEE: & M, RS, WHAESE, FEAFRLIEH. PP, Tel: (010)64032658 E-mail: zhc95@163.com



PER 20244478 H55% H 148  Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 14 - 4883 «

previous laboratory, as potential Q-Marker candidate for LJF. The color of LJF was measured by visual analyzer, and correlation analysis was
carried out with Q-Marker, and the components with significant correlation with color were obtained. The pharmacologic activities of Q-Marker
candidates were predicted by network pharmacological methods, and potential Q-Marker was further screened out based on two aspects of main
efficacy and clinical indications of LJF. Results HPLC chromatogram of non-volatile components of LJF was established, and nine
characteristic peaks were identified, finally 16 characteristic components were obtained from LIJF combined with the previous research results of
volatile components. Correlation analysis results showed that 10 components were significantly correlated with the color of LJF, including
chlorogenic acid, sweroside, secoxyloganin, rutin, centauroside, isochlorogenic acid B, isochlorogenic acid C, methyl linolenate, hexanal,
(2E,4E)-deca-2,4-dienal; Eleven Q-Markers associated with disease and efficacy were obtained through network pharmacological study, which
were sweroside, secoxyloganin, rutin, centauroside, Isochlorogenic acid B, isochlorogenic acid A, linalool, myristic acid, methyl linolenate, nerol,
lauraldehyde. These components mainly act on apoptosis, epidermal growth factor receptor (EGFR), relaxin, C-type lectin receptor, Interleukin
17 (IL-17), Fc epsilon RI, T cell receptor through 62 key targets, such as mitogen-activated protein kinase 1 (MAPK1), recombinant mitogen
activated protein kinase kinase 1 (MAP2K1), mitogen-activated protein kinase 14 (MAPK14), tumor necrosis factor (TNF), and so on. In
addition, six Q-Markers associated with color were finally obtained, including sweroside, secoxyloganin, rutin, isochlorogenic acid B,
centauroside, methyl linolenate. Therefore, in order to improve the quality standard of LJF, rutin, isochlorogenic acid B, methyl linolenate,
linalool and myristic acid could be considered to be included in the quality evaluation system of LJF based on the pharmacopoeia standard.
Conclusion From the theoretical level, Q-Markers reflecting the quality of LJF screened by this study can provide a basis for the overall control
of the quality of LJF, with view to providing a reference for further research on the active substances of LJF and their mechanism of action

Key words: Lonicerae Japonicae Flos; quality marker; chlorogenic acid; sweroside; secoxyloganin; rutin; centauroside;
isochlorogenic acid B, isochlorogenic acid C; methyl linolenate; hexanal; (2E,4E)-deca-2,4-dienal; network pharmacology

4R1E Lonicerae Japonicae Flos NEARHAMAE.  IEVER BT CHERT T, 45 RERAMERIL. N

£ Lonicera japonica Thunb. {1 A8 B I IAE
HAHEMES . BBURARIIIR, FTRMTRE. W
L PHEE. PGEMURL. KAVERE . R R RGERRN,
SRR AR P2 —. T SRR 2
(25 N E DL & N, P E R, FRed
AT, WEE . R, B, PN EH, 7RI
[ A T A, T X EE AL AR TR
TSRS . T SBAERIE T2, SHARKIAE .
INTI73 SRS RIS, 1957~ X SR 26
JREAFERR I ZE 51 . S HRE) £ B B A L
B, SIS, FERIMZE. ARG, =ik 2k
SR, (R EZGI) 2020 FERR DARFE B FISE SRR
AR B EH SR B & B PPN SR N, (ERE
FERMERY BIADL, 5 SARTEAMI LA R 23805y (1)
P SEATEEE S A

ZHA TR EL RS 2 o B 1) EE AR A —,
MEREN S, H “Rilst., FIRENE 1
YLEBL, T BE SR W A kT
PIFHELRS, 2018 AR AT CHh 2R i AR S5 00
HON S ARAE R E QAT T R4y, MRAE SRR S
Py N —5, AR =, K,
T 2 0 S AR AN N AE S BEEAT T ARG
WEIE, N ERRREEPI A F R & I SRS 5

RN TG R & 2 5 ARG B A
Kotk ARERAEOUR IUAS [F] A0 T 7 V245 2 1) 4R 48
PERFIS T I —E 2 57, T AbFR IR - HRAE
or, WiTfmeE, REMTRZ s, K,
AHE BT M SR H SRR AM IR S B &, X
LTI 7 2 AR R S RAE I AN 5 P 7E By
A WA (3 H AT AR KIS SR S
L2 0N 3 3 N ORI 43 AT PR ARE

JREAREY (quality markers, Q-Marker) 25T
BT IRFEYE . PIIIE . AR PR S R A
BCARFRERE 5 AN S IR H 1 o 24 o et R ),
PLETVZ N T 2 R 25 i F B0, SR
H 2 S E 1R ) 24 2800 o B i I T AR L T R
B . O AR TE MAL 22 5 2H 18 B s o3 A 34
TSRS o R A2 43wl DA
TS RO R R 4R AR ) Q-Marker 34T 1 Tl
WAy pr i, AR AN EER SR & EES
A P KR 1 0 R M RN AR R MR Ry, I
WAE R (P22 FIANMEMR (i) Va8 56
W, otk — 0 56 B 9500 0 24 28502 T D 1Y) 6% 2] 3
ST, WAL ZEFI A W45 S5 A T o A &R A
P AE Q-Marker, 4 HRAE I & 45 1] e Jm 82T
Rigt =%



- 4884 -

PER 20244478 H55% H 148  Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 14

1 UESHR
1.1 {428

LC-20A RS BB i (H AR EEATD
XS105DU B4y 2 — i RV (ke -6 0 2
HIRAFD ; KQ-300B B = idMeas (Rl
IXEREBR AT ; VA400 B0 i, & CMOS %4
Sk BUEORSHERR 5 Alpha soft 14.3 $dE Hr i (1
ALPHAM.0.S A#]) .
1.2 ¥

4R EE (IS RFS-L00701908029) . z4F
(#it'5 RFS-Z00902112017) . WA D4k T it
5 RFS-Y08002106016) . ABEEH (#t'5 RFS-
MO02501909016 ) . F 4t i g B (#t 5 RFS-
Y06911812012) . H 4 i g A (Hk5 RFS-
Y06802201024) 3 H 1% AR 5 55 S P A MR
BIRAF: 5T (LS CHB170224) I H B #R
WHEVMREARAR; R ERK C (Hts

BCY-000320) i H VL VG A ¥ U5 A P FH A R A
F], DL B T 235 =98.0%,  (2)- R
b B s T E b ] 2 A B v 2 0 AT I A IR
B 70 R R (L2, 4% HPLC [HIAA — 4kt
H, FESHN 99.3%, HKNERIGAEK, 4
oAkl HARRGRE R a4l
AR L RS S T B AL & ERAE (D
%104 (R, @ EpER B 258 STk
FHFSE R % e, BINHARHEYH 4 L. japonica
Thunb. {3 , 30 ftEARAERE i 2 R I 4 50,
BESIGATE S .
2 RFEEER
21 BIEEH
Phenomenex Luna Cig (2) 100A tai%4F: (250 mm < 4.6
mm, 5 pm) ; LAAHE (A) -0.1%fRK (B) ik
B, BREEDEMFET N: 0~8min, 14%~19%A; 8~
14 min, 19%A; 18~25min, 19%~31%A; 34~35

*1 EREERER

Table 1 Sample information of Lonicerae Japonicae Flos

] FE WA H I ZENY HEI
SD1 LR B W T ~F B EL O Ve B e T A 2021-10-30 117.62 35.40
SD2 RN YT T T 8 B AR KB R 2021-10-30 117.74 35.60
SD3 IR E R H-FEEOEEAOEMN 2021-10-30 117.56 35.25
SD4 LR W i ~F B B B R A 2021-10-30 117.72 35.67
SD5 L AR 28 s 7 7 ~F & B VT A 2021-10-30 117.58 35.43
SD6 LR B I T ~F B B4 A Bk vk LA 2021-10-30 117.72 35.38
SD7 LR A8 I T T T B B I o R A 2021-10-30 117.69 35.27
SD8 WARE R HFEEREGHAEER 2021-10-30 117.74 35.66
SD9 Ll AR AR I T T ST T A 2021-10-30 117.88 35.10
SD10 L A28 W 7 ~F & B = BHE N PG 2021-10-30 117.48 35.49
HN1 T RE 44 BT & T E e B R AR A 2021-11-01 114.50 35.13
HN2 B B 2 T3 B s R 2021-11-01 114.46 35.21
HN3 MR R A T R s Ea i N 2021-11-01 114.41 35.16
HN4 B B 2 T B R E A AR R B R 2021-11-01 114.33 35.14
HN5 TR 2 B A o ANEAT 2021-11-01 114.46 35.19
HN6 O AR =R A T M ok = % K X ANV &Y d o) 2021-11-01 114.49 35.20
HN7 A 2 T BB RN 2021-11-01 114.40 35.15
HN8 TG4BT 2 T B e B A AR T TR 2021-11-01 114.47 35.21
HN9 TG4BT & T B A AR T A 2021-11-01 114.48 35.20
HN10 T RE 4 BT & T e B R A T R 2021-11-01 114.33 35.14
HB1 WALE & BB 2 BRER 2021-11-01 115.09 37.20
HB2 LA & B ESEN £ BRI 2021-11-01 115.09 37.20
HB3 b | = 2 7 R 2021-11-01 114.94 36.08
HB4 WALE T & BB 2 BRER 2021-11-01 115.09 37.20
HB5 FALA T & B BN £ Bigh) 2021-11-01 115.09 37.18
HB6 WALE R & T BB 2 5 2021-11-01 115.10 37.16
HB7 WALE & T 2 B oL R 2021-11-01 114.92 36.99
HB8 AR & B BN £ BRER 2021-11-01 115.09 37.20
HB9 WALE A & T BB 2 ATsRAT 2021-11-01 115.11 37.16
HB10 LA & BB £ 45K 5 2021-11-01 115.04 37.18
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Fig. 2 HPLC superimposed chromatogram of 30 batches of
Lonicerae Japonicae Flos samples
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Fig. 3 Similarity of characteristic chromatogram of 30 batches of Lonicerae Japonicae Flos samples
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Table 2 Relative contents (calibrated peak area) of nine non-volatile components in Lonicerae Japonicae Flos

.- AR YRV I AR
SRR TR FT O OKRBEYE RaURRB RAER A RatER C AAE MESERTE (O-ZRE ST

SDO01 4456859 819239 353617 180 499 187 253 151990 816831 3236972 702 707
SD02 9360525 126019 552411 90 529 233242 45274 393776 3760 285 427 984
SD03 7390258 470991 632654 119 849 226 405 40821 410085 4127 143 833013
SD04 6505810 177860 1226376 114 717 230 824 50420 329613 3062 333 528 463
SD05 6518938 247143 2170322 30182 281 838 11786 106 740 3531729 232 482
SD06 9203632 212223 915127 158 649 225453 78856 624 253 5697 887 1022 935
SDO7 7990479 180823 1646095 80 336 202 262 41139 294 336 3890728 580 030
SD08 6438457 146952 940 423 83191 131576 37252 391176 4429 731 474 752
SD09 3811379 124828 612707 54 442 153 842 24566 211 646 2 368 458 331558
SD10 7688175 191144 1024 956 109 559 132 369 43076 417944 4 745 245 650 733
HNO1 7865806 255493 729890 137 816 178 518 79803 646 636 4 337 335 638 936
HNO2 6972467 201976 1109 859 155 589 124 647 98932 719378 4984 781 830 709
HNO3 5982396 132410 1283050 153 159 107 742 93310 617735 4799 116 504 758
HNO4 6982150 192236 722224 99 584 226 924 78921 416 799 2834939 438 550
HNO5 6572007 255181 888179 145 491 147 204 104 238 694 566 4 615528 669 754
HNO6 6492322 89362 10950687 102 316 90 048 73776 416 605 3948 474 711 590
HNO7 6544197 91507 1097994 95 605 89 369 73191 410515 3903 252 698 226
HNO8 6619940 70388 1115174 117 116 185717 101 114 439144 4 568 144 518 594
HNO9 7292769 105267 1023565 102 238 150 683 46 613 287 473 4 288 186 511 550
HN10 7079865 184701 702 186 88 626 227 741 35011 304938 2712739 406 404
HBO1 7765219 154635 778522 86 627 164 320 66 993 403 335 3802 142 562 587
HBO02 7797608 221715 821924 90 376 188 540 56 423 491 879 4 045 950 585 968
HB03 5935964 447475 584643 148 339 309 954 85269 695 282 3749872 1069 480
HBO04 8 267 238 424 820 493 511 137 380 147 709 56 825 895027 4741973 907 689
HBO05 7601854 248637 894 340 106 984 293 093 62 486 602 814 4 151 965 705 561
HBO06 7781183 143798 730720 77 751 180 140 51790 377005 3703 562 524 800
HBO7 7423561 167253 847 866 82 827 277133 53116 449 375 3766 544 580 467
HB08 6875578 483386 424 291 146 182 277 206 92526 866 243 3794 937 922 747
HB09 5779216 172614 1239424 149 012 242 836 21212 706 589 4083770 641 790
HB10 6772994 772262 1967 642 67911 275517 65280 431911 4 357 608 676 972
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Table 3 Relative contents of seven volatile components in Lonicerae Japonicae Flos

B _ _ AR 5T %iﬁ&/%
TR NEER a- VR i o-FEAERE  IECEE (EE)-2,4-%8 )il HEERE

SD1 2.93 1.88 7.88 2.23 0.00 0.68 0.18
SD2 22.45 7.62 4.54 0.37 2.04 1.30 0.36
SD3 15.86 0.77 3.77 0.50 1.96 0.00 0.18
SD4 13.46 6.34 3.25 0.75 2.57 2.24 0.00
SD5 1.59 0.00 7.17 0.22 3.10 0.83 0.00
SD6 17.70 2.92 5.86 1.86 1.70 1.83 0.25
SD7 30.75 3.59 1.84 1.07 1.94 0.50 0.21
SD8 12.35 22.25 5.18 2.51 0.18 0.86 0.28
SD9 9.05 15.54 591 3.16 0.81 1.25 0.20
SD10 17.66 0.56 5.76 1.20 0.00 0.00 0.33
HN1 6.49 18.21 6.64 2.56 0.69 1.03 0.05
HN2 7.31 15.04 6.02 0.00 1.02 3.38 0.20
HN3 15.06 1.37 4.14 1.17 0.00 2.04 0.19
HN4 7.05 1.26 4.53 2.58 4.68 4.14 0.23
HN5 19.16 1.18 3.99 0.66 0.00 2.88 0.07
HNG 19.44 0.65 1.00 0.56 5.48 1.73 0.34
HN7 7.42 9.46 5.33 0.00 2.83 1.23 0.00
HN8 9.22 7.53 2.58 0.64 3.55 2.83 0.20
HN9 14.47 12.03 3.11 1.62 1.38 2.61 0.18
HN10 6.88 14.61 7.66 2.77 0.82 2.13 0.10
HB1 10.88 14.33 4.26 1.48 1.77 0.84 0.11
HB2 11.41 8.61 5.58 1.91 1.86 1.30 0.12
HB3 9.31 15.29 7.20 2.32 0.92 0.82 0.35
HB4 10.38 13.52 4.75 0.00 1.85 0.00 0.00
HB5 8.36 12.45 8.12 2.01 0.52 1.43 0.00
HB6 8.49 6.78 5.33 2.44 2.81 1.78 0.00
HB7 10.57 15.72 5.24 2.44 0.85 1.22 0.00
HB8 5.56 22.93 5.93 0.00 0.15 0.00 0.06
HB9 18.27 7.82 291 3.46 0.81 3.53 0.23
HB10 27.49 5.68 3.55 4.50 0.17 0.00 0.00
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x4 SRUEBCEEVESER (n=3)

Table 4 Results of chroma value of Lonicerae Japonicae

Flos (n=3)
B i 5 L a’ b* E'a
SD1 51.08 6.45 2161 55.83
SD2 63.45 335 2276 67.49
SD3 59.51 6.87 2465 64.77
SD4 63.35 465 2544 68.42
SD5 66.95 546  26.63 72.26
SDé 60.93 3.61 2310 65.26
SD7 64.82 527 2577 69.95
SD8 63.26 6.44 2475 68.24
SD9 49.62 6.83  20.27 54.03
SD10 61.99 357 2346 66.38
HN1 60.63 424 2325 65.07
HN2 60.45 3.68 2289 64.74
HN3 61.04 3.00 2288 65.26
HN4 61.99 3.67  23.88 66.53
HN5 60.30 454 2317 64.76
HN6 63.06 402 2481 67.88
HN7 57.94 387 2161 61.96
HN8 62.11 458 2445 66.90
HN9 61.13 325 2408 65.78
HN10 61.46 365 2345 65.88
HB1 62.10 321 2386 66.61
HB2 63.53 491 2444 68.25
HB3 57.65 6.96  23.77 62.74
HB4 58.24 6.08 2253 62.74
HB5 61.81 433 2383 66.39
HB6 63.32 352 2372 67.71
HB7 62.19 347 2349 66.57
HB8 54.81 6.78  21.46 59.25
HB9 59.51 537  23.26 64.12
HB10 61.22 6.58  24.29 66.19

O, RZEOBIIE, 5 b R EEIEM
KIS A D81 H M IE O R, 223%E MM
R 7T REJRIE By - FRIR 1 BH,
HEOME Ea 525 IEAH KR W R ST
HHIECE, 20MHKKRaRFEST . Rl
M By FatJilg Co mAMR 3 10 M5 & MAEHA
HAMRK T, B al s iR, 2. b
BT T -SRI SRR, o
JRiER B. FLkEER C. o-MLFRERFHAE. 1E CUlE.
(E,E)-2,4-%% )%
2.7 ETWEALIEFEIRTE Q-Marker Full 5347
271 WEMEROTERE  RARERT 16 Rk SR>
CIEHE R MRS VLR S VR R4 HR1E Q-Marker fi&
%Y. 1l ChemSpider Mulif Z L&Y, T #fL&
Y 2D S50, FFIRTSAH AL S SMILES =X,
M TSP S 3o, 25 - W3R 6.
272 SWRAEHY . PR DI R TR fE
Similarity ensemble approach (SEA) F1 Swiss Target
Prediction 3l thof 16 F A 73 R 240 #E RUBEAT USSR
I+ H Excel ¥t T BB, LT 327 Mk
LR

FRAE S ARAE I & ROUEFI Th R, I 28 . il
RAENIT, WPUR SRR AT, 8-S C
B, b 28 i SCEE R A FE . acute sore throat

*5 LREPROSHENHFE/RERXMEI

Table 5 Spearman correlation analysis between composition and color of Lonicerae Japonicae Flos

ﬁiﬁ L* a” b* E*ab
FHOR B P AR R P FHOR R B P FHOR R AL P
SRR 0.356 0.053  —0.408"  0.025 0.027 0.887 0.289 0.121
MU -0.355 0.054 0.539™ 0.002  -0.094 0621 -0.329  0.075
Wrd BT 0.413" 0.023 -0.166 0.380 0.491™  0.006 0.445*  0.014
T -0.576™ 0.001 0.057 0.764  -0.417°  0.022  -0.558"  0.001
Y NERR S 0.110 0.564 0.316 0.089 0.191 0.313 0.118 0.535
(2)- SR W Ey et s -0.363" 0.049  -0.077 0.687  -0.332 0.073  -0.345  0.062
SRR B -0.553™ 0.002 0.194 0.304  -0.500™ 0.005  -0.562 0.001
S RER A -0.114 0.549  -0.151 0427  -0.062 0.743 -0.111 0.559
S RER C -0.517™ 0.003 0.328 0.076  -0.229 0.224  -0.482"  0.007
T IR 0.257 0.171 -0.114 0.547 0.279 0.135 0.268 0.152
A 7 5 -0.258 0.169 0.090 0.635 -0.334 0.072 -0.288 0.122
o- P BRI I —-0.287 0.125 0.115 0.544 —0.428° 0.018 —-0.331 0.074
o-PETERE -0.023 0.903 0.037 0.846 0.061 0.749  -0.006 0.974
IECEE 0.455" 0012  -0.127 0.504 0.435*  0.016 0.468™  0.009
(E,E)-2,4-%% —Js 0.112 0.556  -0.472™ 0.008  —0.007 0.971 0.103 0.587
HRERE 0.018 0.925  -0.027 0.886 0.025 0.896 0.011 0.955

*P<0.05, "P<<0.01 Frn 2 BFEMKME.
"P < 0.05 and "*P < 0.01 represent significant correlation.



PER 20244478 H55% H 148  Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 14 - 4889 »

*6 ERIEUASUER

Table 6 Compounds information of Lonicerae Japonicae Flos

ey SEILA R CAS 5 BT SMILEs
SR chlorogenicacid ~ 327-97-9 Ci6H1809 C1C(C(C(CCL(C(=0)0)0)0C(=0)C=CC2=CC(=C(C=C2)0)0)0)O
s sweroside 14215-86-2  CisH2209 C=CC1C2CCOC(=0)C2=C0OCLOC3C(C(C(C(03)C0O)0)0)0
e S RTIH secoxyloganin 58822-47-2  Ci7H240u COC(=0)C1=COC(C(C1CC(=0)0)C=C)0C2C(C(C(C(02)C0)0)0)0
ET rutin 153-18-4 Ca7Hx0016 CCILC(C(C(C(01)0CC2C(C(C(C(02)0C3=C(OC4=CC(=CC(=C4C3=
0)0)0)C5=CC(=C(C=C5)0)0)0)0)0)0)0)0
ARET cynaroside 5373-11-5 C21H20011 Cl = CC( = C(C = CI1c2 = CC( = 0)C3 = C(C = Cc(c =
C302)0CAC(C(C(C(04)C0)0)0)0)0)0)0
R B isochlorogenic 14534-61-3  CosHauOn2 C1C(C(C(CCL(C(=0)0)0)0C(=0)C=CC2=CC(=C(C=C2)0)0)0C(=
- acid B 0)C=CC3=CC(=C(C=C3)0)0)0
BT A isochlorogenic 2450-53-5 CasH24012 CIC(C(C(CCL(C( = 0)0)0)oC( = O)C = CC2 = CC( = C(C =
R acid A C2)0)0)0)0C(=0)C=CC3=CC(=C(C=C3)0)0
B C isochlorogenic 57378-72-0  CosHOr C1C(C(_C(CC1_(C( 0)0)0)0C(=0)C=CC2=CC(=C(C=C2)0)0)0C(=
acid C 0)C=CC3=CC(=C(C=C3)0)0)0
Vit linalool 78-70-6 CioH10 CC(=CCCe(c)(c=C)o)C
W5 ER myristic acid 544-63-8 CaH2602 ccceccecceccec(=0)o
a-TE KRR G methyl linolenate ~ 301-00-8 CioH3202 CCC=CCcC=Cccc=ccceeccecc(=0)oc
o-fEIERE nerol 106-25-2 CioH10 CC(=Ccce(=cco)e)e
EC# hexanal 66-25-1 CsH120 cceeee=0
@-— KM B+  centauroside 82474-97-3  CasHag019 COC( = 0)C1 = COC(C(CICC = C(C = o)ca2c(c(oc = c2c( =
filtt 0)0OC)0C3C(C(C(C(03)C0)0)0)0)C=C)C=C)OCAC(C(C(C(04)CO) 0)
0)0
(EE)-24-%_Jiis  (2E4E)-deca-24-  25152-84-5  CioHO CCcccece=Ccc=Ccc=0
dienal
AR lauraldehyde 112-54-9 C12H240 CCCccceeeecec=0
CRVEMEIESE D A pharyngitis (MRZE) 5 BHRIISCHEE Ao RKIX 4 PhSEAYRBOR AL f0 50 0] 5 B HE RIS

1A 4 pneumonia (ifi 8 ) 5 HUJ B (1) B 1A A antiviral
(PUWEE) ; AT ST febrile illness (R F#E
PR A fever Cbe) 5 R LL SR 43 N\ 2]
Genecard 4 FEH R R, K [RISEAE AL A IF S
FHE, [ DS 5 KT A B D i ik AR i
ITHE AU G, AR AR B A 1 954 4y, il R
R 2 801 A, HUE BRI A 3 963 A, HAEH A 3 947

L BRI

53 -fili ¢ IR ¢

40

(23.3%)

6 (84.8%) |||

8o R T Ml AR A 132 A, BRI A
B 133 4, RO RHVELS 171 A4S, BRAT-PUR
BT 100 e DYRABMROCHRIG RO AL, SORE il 28 R 58
5o IS A S 40 3 — D AU 4R, 1531 93 Mk
Ir-FRIRRE AT s AR PUR B R B AT A
DB R, 153 81 MR- A, BE
i 3 1 5 SR AL P 4.

P

B PR

) (14.5%)

________________________________________________________________

E4 SREMSTHEHFES (A) MEST-HHES (B) HWFEE

Fig. 4 Venn map of composition-disease target (A) and composition-efficacy target (B) of Lonicerae Japonicae Flos
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273 HEAIEMEAER (protein-protein interaction,

PP 4 bl 381 () 1 53T BB mURH 8 73 24 RO A
SN String #dEFE Chttp://string-db.org/) , FEi4fd
FR3E A “home sapiens” , BEASXIHN>09, LIz
PPI P& ], MHIBRACA REEREE, FH-SH TSV 1%
Ao, BHIES N Cytoscape 3.9.1 1E&, B 56HH
“Network Analyzer ” #iHe i3t 47 ¥ 4 @ PE 43 Hr, LA
“degree” NV FRAE, XHEESBHTHES, BRIEAS
HEEAHEAEH PTG, ILE 5. il Degree —fif
RS BIOTRIZE 7 45281 34 it 98 - MR 28 1) O HREEE r A 28
AMEFRA-HUR ) S 5, PR IR LU S AR
iz NI N I LS L (S P W EPSIUEZiE e
WA 7 Ak 8. Hrh, TER-HR OifiA-MH 28

BE A, PR EHEZRT 10 IS8 SN R IR E R 1
(tumor necrosis factor, TNF) . H-Jiiis-3-fe i =5
( glyceraldehyde-3-phosphate  dehydrogenase

GAPDH) . }t RA AR E A 3 (Caspase-3,

CASP3) . REA KK T34 (epidermal growth factor
receptor, EGFR) \ 2R R 2 BRI (sarcoma gene,
SRC)O . mislaEntAMY AR 2
(prostaglandin-endoperoxide synthase 2, PTGS2) . #&
Fig @ E EEE 9 (matrix metallopeptidase 9, MMP9)
ok S A W I A BE ) 0E 2 48y (peroxisome
proliferators-activated receptors, PPARG) . HZiffi/r
#-2 (interleukin-2, 1L2) . 2£ZFIEILE AHEE 1
(mitogen-activated protein kinase 1, MAPK1) . 7Ei,
Ir-2i (fEFA-PUiEs) BB, FEEHEAHT 10 1Y
#1355 GAPDH. TNF. EGFR. SRC. CASP3. PPARG.

EPHX: EPHX2
A ABP2 ' Al

PTGS2. IL2. MMP9. HRas proto-oncogene (HRAS) .
T IX L AT e SARTEIRI TG 28 . W2, HAM
RN R4 I PR A

2.7.4 FEPFAAE (gene ontology, GO) . HUHBHEEM
HEKHAER4T (Kyoto encyclopedia of genes and
genomes, KEGG) &E44# F|H DAVID 6.8 %#
B, 3t g ARAE H 5l 28 -MR 5 AH G ) 34 MR R
A S R R-PUR EEAE OGN 28 MR T GO 4
Hr Al KEGG 43 #r .

WHE P<<0.01, PAP{EFFF, ZnlxHi41T 10
(1) GO & M s RIS Tl B EAT P AL, &5
DK 6. 45REH], SMAHBITIHR - R 1) H
B P TP R () A s R A A R O R Y I )
7T (positive regulation of apoptotic process) . #
SiE M) IE A I8 §5 C positive  regulation  of
inflammatory response ) . K 4 F E & W
(macromolecular complex) - &£ (membrane raft) .
454 (enzyme binding)  AH [F] 1 & 11 45 4 Cidentical
protein binding) , WK 6-A; &HEEA MA-BUR
BEUIR B S B R AR R A T
£ (apoptotic process) 2 T-ik F2 1 IE [a) 875
o THCEY) (macromolecular complex) « ZRHifA
(mitochondrion) . £ i« AH [ (1) &5 1 45 & (identical
protein binding) , ./ 6-B.

P ARSI - R -HE s ) KEGG
ST R SR T R 15 1) KEGG g, 4550
7. Hrh -5 I KEGG [R3@ k44 P Al K /NEE
A, W 7-A, BBV O A M 3G 5 S e T

B RARB ACP1

OPRM1

MMP12 CCR2 L CD38 XDH

oHFR

ABCG2
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. NRSCY

D01

RARA- 7
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A-target genes of component-disease; B-target genes of component-efficacy.
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Fig. 5 Construction of protein-protein interaction network
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R R-BRXBESBXIBINFEEYR

Table 7 Topological parameters related to key targets of
pneumonia-pharyngitis

R8 MA-MREXEESHEXAINFESH
Table 8 Topological parameters related to
antipyretic-antiviral key targets

F5 SN EEE PAROM WRERE Y A ERE ottt WAREE
1 TNF 65 0.148 0.776 1 GAPDH 56 0.150 0.760

2 GAPDH 58 0.081 0.732 2 TNF 55 0.143 0.745

3 CASP3 54 0.077 0.709 3 EGFR 47 0.062 0.687

4 EGFR 49 0.054 0.677 4 SRC 46 0.075 0.681

5 SRC 48 0.068 0.677 5 CASP3 45 0.045 0.675

6 PTGS?2 46 0.054 0.667 6 PPARG 37 0.042 0.637

7 MMP9 43 0.024 0.634 7 PTGS2 36 0.024 0.622

8 PPARG 41 0.032 0.629 8 IL2 36 0.035 0.617

9 IL2 37 0.025 0.612 9 MMP9 35 0.056 0.612
10 MAPK1 35 0.019 0.604 10 HRAS 34 0.017 0.608
11 MAPK14 30 0.011 0.588 11 MAPK1 34 0.024 0.608
12 MMP2 30 0.009 0.581 12 MAPK14 29 0.015 0.581
13 APP 28 0.028 0.581 13 MDM2 27 0.007 0.577
14 JAK2 28 0.017 0.570 14 MCL1 27 0.007 0.572
15 ACE 26 0.013 0.559 15 CASP8 26 0.004 0.568
16 CASP8 26 0.006 0.563 16 MMP2 25 0.005 0.560
17 MAP2K1 26 0.005 0.563 17 MAP2K1 25 0.005 0.564
18 MCL1 25 0.006 0.549 18 JAK2 25 0.005 0.564
19 HMOX1 24 0.023 0.556 19 PARP1 22 0.009 0.545
20 NOS2 24 0.020 0.559 20 MET 21 0.005 0.549
21 ABL1 24 0.009 0.545 21 CDK1 21 0.013 0.541
22 MDM2 24 0.004 0.559 22 CASP1 20 0.006 0.537
23 PPARA 23 0.018 0.545 23 NOS2 19 0.008 0.545
24 FYN 21 0.008 0.539 24 NR3C1 18 0.006 0.534
25 CASP1 21 0.006 0.539 25 PTPN1 18 0.006 0.530
26 PLG 21 0.004 0.539 26 ABCB1 15 0.008 0.523
27 NR3C1 20 0.020 0.552 27 RXRA 15 0.023 0.513
28 AR 19 0.045 0.536 28 CDC25A 15 0.004 0.513
29 PARP1 19 0.003 0.520

30 CCR2 18 0.004 0.514 Tﬁﬁ*ﬁi?ﬂﬁ%‘fék[ (endocrine resistance) ]j\]ﬁj\/ﬁﬁﬁgj,
31 GRIN2B 17 0.015 0.533 EGFR]> /b 25t (relaxin) > MUK JEAE s N AT 5
gé ;Féi\éll 12 g:gig g:ggg PERZE (C-type lectin receptor. 1L-17) >$Hi4H e By
34 PLA2G4A 14 0.005 0.523 [P TR E G (Salmonella infection) 1>$i #:&Js

[4HH I TS Capoptosis) 1>t e i 24 1 [ Kz 4
KR F-324Kk (epidermal growth factor receptor,
EGFR) 1> Wi R4 [fasthz (relaxin) 1> HLAk
PE N G N [C BB SE R (C-type lectin
receptor) ; IL-17; Fcepsilon RI; T 4HfB224& (T cell
receptor) ; Toll #3244 (Toll-like receptor) ; HR
A5 41 ML A 5 0 48 B E 1% Cnatural killer cell
mediated cytotoxicity) ]>15 545 (TNF, &N
R K IEF{E 5 (vascular endothelial growth factor,
VEGF) , {4 % & A ¥k (mitogen-activated
protein kinase MAPK ) ; ¥4 fIg {5 5 i@ B
Csphingolipid ) ; X kHEF KK+ (FoxO) ;

PI3K-AKt] . % il 7324 24 il g i AT HE UL 7-B,
HEMK OO MM IG5 5 T (apoptosiy >

[\ E 4 i 5 5 B 4« ( Human cytomegalovirus
infection, Hepatitis B) 1. Z4AF 25 85 [ 38 7 ARG
A % 98 92 95 B Yt ( Kaposi  sarcoma-associated
herpesvirus infection, (Hepatitis C) ] Ay EiH
JiEE-1 (Human immunodeficiency virus 1 infection) >
559155 (TNF. PI3K-Akt. VEGP) .

LRGP SR fUE T KEGG ﬁj‘*ﬁ?ﬁE@UE’J 15

2k OB 4% R - 24 30005 1 D B ¢ e oL 5 R
Bz 4E, WK 8. 1931 8 4&IAMES, 437 et i

T~ (Apoptosis) « EGFR i B i B 24 P4 30 i1 771
(EGFR tyrosine kinase inhibitor resistance) . FAFhE
(Relaxin) . C %E#EZE (C-type lectin receptor) .
Al %Eu_ 17. TNF. PI3K-Akt. VEGF, #EMI4:4R
TERT e LB IX LB PRI T 9 . WS, ARHEARFA
HHTUH a:EI‘JIjJéf&o
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Fig. 8 Venn map of KEGG key pathways of component-disease and component-efficacy
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