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[ Abstract]

(QLWS) formula and explore the key active components and mechanism of the formula in the treatment of

Objective: To systematically analyze the chemical components of QiLing Wenshen
polycystic ovary syndrome (PCOS). Method: The chemical components of QLWS formula were systematically
identified by ultra-performance liquid chromatography-quadrupole-time-of-flight mass spectrometry (UPLC-Q-
TOF/MS*) combined with comparison with reference substances, literature data, and databases. Traditional
Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) and SwissADME were
employed to screen the active components for network pharmacological analysis. SwissTargetPrediction,
GeneCards, DisGeNET, and DrugBank were used to obtain the potential components and targets of the formula
for the treatment of PCOS. The protein-protein interaction (PPI) network was constructed via STRING database
for further screening of the core targets. Gene ontology (GO) annotation and Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway enrichment of core targets were carried out with DAVID database. Molecular
docking was performed in MOE 2019. Result: A total of 90 components of QLW S formula were identified, and
32 active components and 45 core targets for treating PCOS were obtained. GO annotation obtained 429 terms
and KEGG pathway enrichment screened out 110 signaling pathways, mainly involving phosphatidylin-ositol 3-
kinase (PI3K)/protein kinase B (Akt) signaling pathway, estrogen signaling pathway, and hypoxia inducible
factor-1 (HIF-1) signaling pathway. The molecular docking revealed that key active components in QLWS
formula were icariin, salvianolic acid A\B\C, wogonin, magnoflorine, etc., which may play a role in treating
PCOS through regulating mitogen-activated protein kinase 1 (MAPK1) , epidermal growth factor receptor
(EGFR) , mitogen-activated protein kinase 3 (MAPK3), etc. Conclusion: This study preliminarily predicted
that several key active components of QLWS formula could treat PCOS via multiple targets and multiple
pathways based on UPLC-Q-TOF/MS* and network pharmacology, which could provide ideas and references for
the study of pharmacodynamic material basis and mechanism of action of the formula.

[Keywords] QiLing Wenshen formula; polycystic ovary syndrome; network pharmacology; ultra-

performance liquid chromatography-quadrupole-time-of-flight mass spectrometry; molecular docking;
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UPLC-Q-TOF/MS*

Base peak intensity chromatograms of QLWS formula by

f19°90 > B 43 Hh 0 % 32 AT PR LAY AL AR B 8 )
BEEIN FEZ 100 BAR 24, EAREFEIL
A 3G PE RS, 2 O B 2 R 2 SR
WEZEE, WK 1, FlH SwissTargetPrediction *F 5
U Kz UniProt 42 1E J& 26 #3434 3] 411 48 .

Table 1 Qualitative analysis and attribution of active components in QLWS formula
WS 1 jmin s ST gmEns O Ms* S
1 199 Jp5xbe C,H,,04 197.045 1[M-H] -2.26 179.0344.151.038 5.135.044 6  DSI
221.042 5{M+Na]” 2.01 -
2 239 D-BERY C,H,N,0, 205097 I[[M+H]" -0.28  188.071 4.170.060 9.159.093 0, CZ1
146.060 8
3 332 BwARTFAY C, H,0,, 493228 9[M+HCOO]  -0.30 447.2218.322.9121,254.9249  CZ2
471.219 9[M+Na]" -0.38 -
4 360 JEULEEREED C.H,0, 137.025 0[M-H " 427 - DS2
5 401 HEERR T C,H, 0,  353.0876[M-H] -0.58 191.0555.179.034 3.135.044 2
377.084 6{ M+Na]" 0.76 - Al
7 6.50  5-p-coumaroylquinic acid-**’ C¢H ;O 337.092 9[M-H ] 0.03 191.056 1,173.0453.163.0397  YYHI
8 773 AREAEH C,,H,;NO,  340.156 3[M-H] 2.56 191.0532 YYH2
342.170 O[M+H " 0.03  297.112 0,282.088 1,265.085 8.,
237.090 6
9 7.98  FasklEEg" C,HO,  353.0864[M-H]J -3.98  191.054 8.179.034 6.173.044 5, A2
93.034 6
10 8.06  FERE" CoH,,0,  193.050 7[M-H]" 0.36 149.061 1 DS3
11 8.40  WMERR C,H,0, 179.035 3[M-H]" 1.79 135.044 5 Ds4
12 8.45  GRIRY C,HO,  353.0870[M-HJ -2.28  191.0555.179.034 3.161.024 1, A3
127.040 6
377.085 3[M+Na]* 2.61 -
13 9.52  3-O-p-coumaroylquinic acid®>  C, H, O,  337.092 7[M-H]" -0.56  173.044 6.163.040 5.119.049 1, YYH3
93.033 6
361.090 1[M+Na]* 1.94 -
16 1149  EHEFEHEMTTY C,H,0,, 491.1190[M+HCOO] -1.02 283.0612 HQl
469.111 1[M+Na]" 1.22 285.076 2,270.052 8.137.024 6
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W min fi ISEN smtins O Ms® S
17 12.61  FREYER FD C.H,0,  313.0715[M-H]J -0.83 269.083 1,109.027 7 DS5
24 1527 FHEEEDPY C,H,0, 417.0839[M-H] 2.83 373.0919.197.044 8.175.0375 DS6
441.079 5[ M+Na]" 0.61 -
25 1535 WA EDY C,H,,04 285.076 2[ M+H " 1.56 270.053 4 HQ2
283.060 3[M-HJ’ -3.16 268.036 9
26 15.94 HAEEH Y C,,H,,0, 475.125 2[M+HCOO]"  1.29 272.0682.252.043 4 HQ3
453.116 6{M+Na]l" 2.17 269.0811.,254.057 8.137.023 8
29 16.86  9,10- WA IS M LE-3-0-8-D- C,;H,0, 485.141 4[M+Na]" -0.89 323.084 1 HQ4
AR
30 1691 KEEmHRD C,H,,04 359.076 7[M-H]" -1.50 197.0459.179.0332.161.0243  DS7
40 1895 2R3 4-THAILREELE- C,,H,0, 463.160 4{M-H] -1.23  301.110 0.286.083 8.271.056 7. HQ5
7-0-B-D-7 # i ! 193.050 6
41 1943 SHEERAY C,H,0,,  493.1123[M-H] -3.49 383.1112.295.059 6 DS8
517.108 0[M+Na]’ -4.89 359.049 6
43 2122 BEFEFEY C,H,,0, 285.075 9[M+H]' 0.51 270.0525.253.049 8 HQ6
283.060 8[ M-H | -1.40 268.0369.239.033 0.211.039 4
44 2171 WZEEAY C,,H,,0,, 837.279 71IM-H] -3.07 675.2291.366.1104.,351.086 6  YYH4
861.278 7[M+Na]" -0.09 531.186 3.369.132 8.313.070 5
45 22.04 SHEEBY Cy H,,0,, 717.145 5{M-H " -0.85  519.093 1,339.051 2,321.040 4, DS9
295.060 4
741.141 5[M+Na]" -1.51 521.1072.323.054 7
46 2227 WiFEEBY Cy H, 0, 807.271 2[M-H] -0.63 645.219 1,366.110 4,351.0874  YYHS
831.268 6[ M+Na]" 0.46 531.186 0.369.133 4.313.070 6
47 22.82 WigEgECY Cy,H,, 0, 867.291 4[M+HCOO]" -1.65  659.232 1,367.115 8.351.085 5. YYH6
323.091 2
845.285 2[ M+Na]" 1.58 531.186 6.369.133 8.313.070 9
48 2320 EFAER C,,H,,0,, 721.234 3[M+HCOO]" -0.87  529.171 0.513.177 6.409.129 4, YYH7
367.118 8
677.245 0LM+H]" 1.47 531.187 3.369.134 5.313.071 7
54 2580 SRz CPY C,H,,0,, 491.096 5{M-H]" -3.81 293.0452.249.057 2 DS10
65 2930 MIMAHIERY C,H,,0, 267.065 4[M-H]" -3.30 252.0420.,223.039 8.,195.044 0
269.081 1[M+H]" 0.97 254.0549.237.0517 a7
66 2948 RV C,H,0,, 829.456 3[M+HCOO]" -3.39 783.4619 HQS
807.452 0[ M+Na]" 2.30 627.2889
84 3048 FEHIY C,,H,,0,, 513.178 0[M-H] 2.69 366.1110.351.087 5.323.0922  YYHS
537.173 5[M+Na]" 0.69 369.1326.313.070 7
89 38.80 Mi/KiEEAERD C,,H,,0, 367.120 2[ M-H " 4.06 352.0911,116.928 2 YYH9

X BE O DS fHS  CZ AR HQU B YYHL IR F 3 A R SR ALy

3.3 QLWS J ¥4 J7 PCOS # 5% # /5 i & 7% J7 19 411 A 1% 1 o 38 A5 PCOS 19 1 972 A ¥R

GeneCardsEP LR 2G5 2 78215 PCOS AH 5 By B R A A5 177 A G H0 A, DL B i H R B b

S, 1 Score=6.95 (I B0) AR S 3L 1 391 4, &% *4,_%‘x%Eﬂﬁwzﬁ{ﬁr PCOS W FERE i WL

ADisGeNET&DrugBankiﬁzﬁ%Jﬁuﬁ%iﬁ&ﬂeﬂt%bﬁ, Bt AR BEm AL R

L RAEE 972 NG LR . B QLWS 3.4 PPIAUAEE R B O B0 S I e B 20 AL R
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AN 177 5 A STRING ¥ /5 , F #% PPIIM 4%
1 tsv & 2 SCHFIF 3 A B Cytoscape 3.8.0, % 1iF 25
T 451 4 A 88 557 LU BRI 15 20 R 173 41
A2 573 K LR PP M 4% o MR R 0 4% 0 BT 4
T R BE A Hp A7 500 6 5 A2 0 I A O 22 3k R DL
5 R B L R o T R O o e 245 B 454
A T61 A AR B A% O S R HAE 4 . AR R A
AU L T 0 A LR AT AT AR 40 AT, DL 398 it R
TRA R o T R (5 R R R B 4 0 AT (5 D)
Wi W Z YT TR A N 2% rh 55 A 2 PR B, ¢
FOE RN EL SR T AP-1(JUN) B K 2R H -3
(Caspase-3) (ML M A K I+ A(VEGFA) 45 #E 1
nHEAE QLWS HiB Y7 PCOS i & ¥ H EAEH .

3.5 GOITifig5 KEGG#Hl i & £/ GO Tihg &
R BT BN A Wk FE (BP) L 2r T I BE(MF) L K&
ML ZH B (CC) AT RE T B . GO Ty fig 4 4 Hr 3t
HE 42045 1 AUHE 315 B R 71 40 T
fig M2 43 S 4 B 2H B, L) FDR {H 38 /INO T 10 Z64E 1A,
D5kt R BRI A R o A Aok AR A 45 R B R QLWS
J5 KR IT PCOS M /E F#0 & 322 5 RNA R & i
11 )i 8l 7 %% 5% (% 1F 98 ¥ | ERK 1 F1 ERK2 4% B 1F 34
T CER TR R Ak Y AE ) R AR O T RE W
KBS G R AR IR BB AS & B LRSS S SO S T
S5 AN A2 B AR A SRR o B AR T
20 B TR S DX 400 ML T R B A A L A R AN
KEGG i #% & %/ Hr 343 5 110 4~ & H , ¥ B FDR
F2 QLWSHHEEFURINET ASH

E /NI AT 20 Z5 2E 47 AT A4k o AZ0 BB A T B 4R
TE 9 0 15 5 38 I W NS e UL B 3- 3 /AR 1 UG B
(PI3K/AK) {5 530 % M R 15 5 30 5 | Bl 4035 5 A
F-1(HIF-1) {5 i % ErbB {5 7 i % 55 .

3.6 B3-S - B M 45 A 3l 3T Cytoscape #4)
A A - -3 T R0 45 Akl 88 AN AN 418 4%
L BT, UL s R B R R . YR A AR
TRAE R A 50 2 SRR AT 25 04 09 T MR LA
AN W T AR AT T Y T AR K 1 B
HAEBAINME P EHENEERERS . &0
Cytoscape 3.8.0 #' Network Analyzer 73 #7 , & {8 HE 4%
ET N5 N iR - NS o S il 3N L2
2 BUELIR KIEEER AR A SR BE
AT S AT AE S QLW'S J Hh R A Y BT 1 A4
BT W48 F A3 BT 45 S D 26 20 B (B HE 4 SE T 09 T
E B8 22 25005 A6 2 1S 1 (MAPK L) (22 2505
b5 M B 3(MAPK3) ¥ )8 T 22 4576 1L 26 H
ity R W, 3K — 2 B 1 O S oL A LR S e S 5 Al
MUK oAb T AR OCH T R . BRI Z AN, R R
K7 2Z & (EGFR) (B A 1ok AL -3 - 38 g 97 47 37 32 1
(PIK3R1) . 8§ fig Wk AL B -3- 3 il 48 1L W PR {3 «
(PIK3CA) .2 14 B Ca (PRKCA) \HRAS  J: T 4
J& £ -2 (MMP-2) 5 5t 43 )& 28 11 -9 (MMP-9)
Py o e A R . T W A S e b 2 5 TP
Z A A [ AE T 22 80 A AT 5K B 9T 5
Hi

Table 2 Main active components network node parameters of QLWS formula

brid E2) JEE thg bt vk A
YYH2 N R 14 0.029 2 0.437 2
HQ2 WHA R 12 0.030 0 0.455 5
DS7 kAR 9 0.0108 0.400 9
DS4 wh e 2 9 0.009 7 0.408 5
DS3 o] 2 8 0.0129 0.424 4
YYH9 KA 6 0.005 1 0.364 0
Ccz2 BARE A 6 0.003 3 0.346 6
DS6 FHE R D 5 0.005 0 0.3412
DS10 FHIR R C 5 0.003 6 0.338 5
DS9 FHE R B 5 0.002 2 0.355 1
HQ3 AR AE T 5 0.003 8 0.343 9
YYHI1 5-p-coumaroylquinic acid 4 0.004 4 0.358 0
DS8 FHER AR A 4 0.003 6 0.346 6
YYH7 AT 4 0.006 4 0.358 0
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3.7 b T U6 W4 24 T A 0 1 B2 K
B 55 L AT SR A3 ) B TR - - B ) %
R K T A B (>3) B 3 R B4y 5 T I 46 v
1B HE 45 57 = (>20) B9 # 0 2 25 MAPKI1 (PDBID:
1PMD) . EGFR (PDBID: 5FED) . MAPK3 (PDBID:
4QTB) , 45 & PPI W 45 43 #1 Je SCHik vh 55 95 95 #H G 1
CNEOR UG s D N N Sl R 7 N TS B
(TNF) (PDBID: 2AZ5) . VEGFA (PDBID: 4AG8) .
JUN(PDBID: 3PTG) . Caspase-3(PDBID: 3HOE) . lfff
% Z {& « (ESR1) (PDBID: 5FQV) . ¥ I ik 4>
S AT R A B L2 RS R. SE A
14 <0 kcal-mol' (1 kcal=4.186 kJ) , i B BT i 1% H A9
KM RREELOE S ARG A ES
fiE<-5.0 kcal-mol' /4G 108 4, i Fr 3 41 Y 96.42% ;
4545 iE<-7.0 keal-mol" 1Y 35 55 41, (5 49.11%, &
K ZHQLWS Jr By B 43 5 i i th A% O FE s 45 5
BAF . S5 A RERAR M PFE R B R SRR SR
A FHB R C %5 15 W] BE SN QLWS J5 iR J7 PCOS Y K
SRSy o R A 0 R AR A A0 B A 2 A B
DR 5 , UL 3 8 BB 4 et
4 itig

ARWF5EHE T UPLC-Q-TOF/MS H R , 75 1IF 71 &5
TR M H QLWS J7 1 90 Nk 2E LAy L 1o
LB MR RN R RN, ZRE TP
B LEFEE P3RS v R I 2 AR
KM A, AR AR 25 Z BEAE PR TR Ak S R AR I
W7 AT BH R 00 TR D TR E— 25 TT R O
FLHEATRAE . 256 0S50 25 R Linpinski B8 &
2020 47 J e [ 24 i), S 8 A5 B 32 AV A I M A
O3 LAY - -3 B R 4% 58 Y% T FR R O B
Oy AL FE VR R EE B S R 2L AR IR R UL T
Ty R 5 B4y 45 o A SCHk T8 1 R 2 R B AR D
FEAR S0 (T) 5 8 MR 2R B8R (LH) B9 7K F DT 2l 3 =
e 2 A 5 P ST AR . b AR AR T B
W FEFEAE AT 00 0k B S 0K 40 AR i) 1 L OF
T/ = R 0 Y e Y S S N
2T IR o SN = B S o 1A /12 /1 = W L R T
PESY S BIFSE R B 2% AL B R G ok IR 5 3 HK P AT A
R X 7 4 W 11 5 JBCRN R 0 R B KT (IR)
Xt i 22 5 5 1 SR AT R AR o DA Rl
o TR AR A R AR AR BR TR 2R A R A B A R
RN 203 PCOS U 1Y 18 o R . JHEY R
F o BT BR Ak S B AR BEARE E, Hoh
P AR B AE 0 i 2k S A A5 43 4 5] 5] 7 e 9 Y L L2 g
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[0 R = 4 22 3, W AN O B 1 T R 4 o R U R Az A
R AT 5 4 i AR B AL S IRV AR SR 4y
TR 45 A S R PR R A/B/C A A% O R
I fesm . HED QLWS Jy EE il I FEF K2
60K B R SR R A\B\C & N 4 &I IR T
PCOS 1E .

2 PPLI 45 43 A7 1 B 47 -0 A -3 15 D) 45 9 4
A3 HE A5 2 QLWS J5 347 PCOS Al A2 0 8 5 5 B2 40 4%
MAPK1. EGFR, MAPK3. TNF, VEGFA., JUN,
Caspase-3.ESR1 4%, £ [ £ K [+ (EGF) & — &
T2 40 i 43 24 N ¥ \EGF M EGFRfE B R G )12
TFEAE . WO KW EGF 500 REAN ML i & B LAVH ¢,
Xof e S B LS A R KO R T R Y O e
it PI3K/AK {5 538 % 51 L Akt B R 1k /K - T = M
A2 3 /I BRI S0 240 B B AE T ol HE O R A .
TNF & — Ff 2 V£ 40 g N 7, MOHAMMADI 45§
T S 56 HIF B B AIC R S 2 2 v 58 E 7 TNF-a 1] LA
A R PCOS AR A B HE BF BE %, 48 7% TNF 1]
AE N PCOS W TEIR YT #E Al . VEGF J2 — M L4 N
Bz A MLAT 22 53 B4, AE 550 N A2 R 45 G IS A R I
7B AR RN A N A 4 3 B M O /E B . BAO SEUV R
PCOS 3% VEGF IfiLil KW & /i T iE® A, A
i) o b DX 1 S8 2 22 (R AE BT R 2 A M L UK
W5 rh I AR I2 W 5 IR YT o LIU %6 0L 7 2k
RS B AR &% B TUN 7E PCOS H E (G I 4l 4 v
HFRIEL IR B ES S Wt {5 5 B 7E PCOS K i
Wk FEER AR . IR 5 AY R 2 I E R T
T ST RE 2 R L M R BN A o R A7 #)
ESR1 M8 2 32 1k B(ESR2) (R S PE I8 #5 . f pify m
B ESR1 1Y 23k il 7B N RS B 3 i, ok
TEON A 2 M R R AR BT
Casepase & [ Z 5 0 4 Hd 0 T F2 (0 G R AR 1, L
1 Caspase-3 /& 2 F g #2404 ML 07 T2 9 1 T 3 R
PATEE T M SRR B g | Y Ak I 2 TR 2
BARAN S B A0 T3k 42, 51 & Caspase 241k 2 v/ ,
fix L PG Caspase-3, il B9 58 0k 41 A 98 1=, A
TP B T IR R

KEGG i % & 4 2 #1 & B QLWS J5 i&J7 PCOS
14 G B 3R It F 0P MR {5 4 B B PI3K/AKt 5 5
W B HIF-1 15538 % (ErbB {5 S8 i M £ 155
i % A5 . PCOS J& 1 &y W A = A 1y A
VILLAVICENCIO %5 iy F 5% 45 i PCOS £ # 15
DA S ) S i 9 4 5 PIBK/AK{E 53 6 v Akt ok
MR A K . PIBK/AKt {5 5 i fg 0 5 IR A IR s LM
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FACI 2 A 56, PCOS H# 77 A4 IR /Y Al REHL T A
JB 5 2 AZ AR R (IRS) JE H 2 48 PI3K I 14 5 %
G 32 B A W FE 2 B (1 GLUTS W96 M 2 8 5+
BT AN B AP T A A A U 3 e B e B Y AR
ik Al 3% PCOS K BLAY IR SERDY . B4R i S 7
HIF-1 76 1 L 3 Y HLAR Bl SE0IR 8T Fo e ik WF 58
F W HIF-1a /1 3 N 2 (ET) -2 (9 % 5% 006 fi &
Ik, AL KBRS HE R A2 52 . PCOS KRR B 5
rh HY HIF il 220 06 56 fb i 05 14 38 i 51 & HIF-1a & ET-
2 FRIBK YRR R HIF- L BB eSS
PCOS JE I . M 2 3l 4t 5 AR [R) Z IRk 45 5 A
SN TR A B A BT RE . ME U R SR SO RS
AR G B ) BE A S 8 51 S PCOS K& F 5 N I S 437
i (1) 8 LR, 22 RN L R (B (MAPK)
SR T B B A 0 U HR 53 2 K i A S O 45 A
FH 0 — ZS 28 PO 0 2 B3 450t o 2 B D i 1A
C-erbB-2 ] fE17 7E T MAPK M 35 H i i C(PKC) -
T, %k 5 78 43 0TS TR S R R BRI A KA F -

25 b Ard , A BFSE 3 T UPLC-Q-TOF/MS ;R
XFQLWS J5 (i Ak 27 J 4 147 o 1 R AE, I R FH I
26 20 B4 TN 43 1 6 $2 H R X% 7 1R 9T PCOS B T 7E
Yy SR AT TR R W IE . HEMZ Oy i R
TP R A\B\C B K 3 K 22 A6 B 55 Al 433 i
P77 MAPK1 .EGFR .MAPK3 ,TNF,VEGFA 5% /i
RIEIRYT PCOSIAME T o b 32 2290 R 3 i) 58 % 1k
BSR4 AR
00 | 0 0 R AR B Uk A0 B U T A R . AR WE
FY3E F QLWS 7 IGY7 PCOS WL B4R Y , WG et &
N S S50 A FIPLEI R EE R e LA B 5 2%
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