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Abstract: In order to screen the active ingredients of Qinbai Qingfei Concentrated Pill (QQCP) on

treating pneumonia contributed by Pheretima, the extracts of QQCP with and without Pheretima were
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detected by ultra-high performance liquid chromatography/quadrupole-exactive Orbitrap mass
spectrometry (UHPLC/Q-Exactive Orbitrap MS) after conducting the cell anti-inflammatory
experiment. Compound Discoverer (CD) software was used to screen the differential ions, and the
differential components were identified according to MS? spectra and standards. Further, the active
ingredients and targets were predicted by carrying out network pharmacology of differential
components treating pneumonia. At last, active ingredients which were identified by standards and
their corresponding targets were verified by molecular docking and real-time fluorescent quantitative
reverse transcription polymerase chain reaction (RT-qPCR). The results of cell anti-inflammatory
experiments showed that QQCP can exert anti-inflammatory activity by decreasing the expression of
IL6, IL-1b, CXCL2 and CXCR2. After detecting the extracts of QQCP by applying UHPLC/Q-
Exactive Orbitrap MS, a total of 15 components are identified on the basis of their retention time,
MS/MS spectra as well as standards. After that, there are 7 components connecting and 22 core
targets obtained by applying networkpharmacology. After verified by molecular docking and RT-
gPCR, o-linolenic acid and adenosine are considered as the active components of QQCP treating
pneumonia. This study develops a method of UHPLC/Q-Exactive Orbitrap MS uniting network
pharmacology to screen the contributing active components from one medicine in Chinese medicine
compounds, which provides a new idea for the study on active components of Chinese medicine
compounds.

Key words: ultra-high performance liquid chromatography/quadrupole-exactive Orbitrap mass

spectrometry (UHPLC/Q-Exactive Orbitrap MS); network pharmacology; qinbai gingfei concentrated

pill; a-linolenic acid; adenosine; pneumonia

il 98 B ol A N2 1) 2 i A B, GRS B it T
T, 25 5y e A by EEIE I A8 G e e A=t AR
I 1l 9 (14 77 vk 2 BRI AR AR P e | 2%
FRREAR | B IR T RAE, H RS B A 2R T R Y
AN BRI R 25 PE )R H 5 28 1 o PR, TR A8
BNl 5367 25 A AE AT

AT T i A AL SR e A b R 2 B B
A E0 A, fes fal, e AR SR &
A ZH B T 24 52 T o R, B AR R L I
1% 2Z TRk, VAT b AR R L HOR TR
JRE ST, 25 R AT e S T g ELAR BE I
B ARG S, A0 g B A f [ st O AL B 240
J o Ut AR TT H LS, FER R A YT R B AN ]
VR0, SRR SRR, b e T 3 B
T fili 58 /) BT LU E A | 0 SR AR SN 5 I R AT
FEF I, MR AT TR | m A R A
W Wi ST o DRI, AR S8 LA T S WIS X 42, LA
S35 1 FUAE T 0 i e 4 AL 7 Ml 48 ) SRR Y
E R

FERGIN A 55 BF5E 75 3 B8 77 1, WAH €

- H R DS R Pt . RS A Tz
FH T 25 B F 55 15 0 4% 25 B 24 LR 55 | A At
(R AR A, PP T 0000 245 95 T 535 1 R
PR I R AL T ROR (3 - T R AR A R 4
(18 D) £ 245 B 2% T gl /S o 48 R L HGE Lo I
Jie ) 28 2 B2 AR B PR 25 2R . SO R
B S B4 W% LW (RT-gPCR) 4% A 7] & & P Al
H b 3 P ) 23k 7K OP U ] OR s - i
AT A I 28 205 B 2% Tt I 45 SR i S0

Shy e 7 M e AE 25 I Ik 46 ALIE T R
(VR FH, ASBIE 5 LA 356 bl BTk 04 36 246 18 430 H
bR, T ST 4B 52 5 PP 5 I IR 4 AL R Bt
HRAGEVE, 20 2R R OO 3/ DU AR -
H1,37 %38 B % (UHPLC/Q-Exactive Orbitrap MS)
BORKGIA | T Hh e 09251 ¥ It Ve 4 AL 4 Ok,
& B Compound Discoverer 3.1 SP1 ¥ {4 1 22 7
BG83k D) £ 24 32 S0 22 S B YA T i R Y
0, 38 2o 43 7 % 2 B RT-gPCR 52 50 30 31 %
PR SR R, A 8RRy v 24 52 5 T PR 14 1) 7 2B
Rt =%,



886

(i1 O AR

1 SKEEHS
1.1 #REEH

K5 il 45 L (55 : 202201) . TEHb
25 I B 4 L (LS 202201): R IRV
= 24 B 27 e i 3R = At HY e (O A 2l it
20220621): K HE TR WA 2% 350 A BR 2 w7
fis B A 2R (5. 2202174): WALV e 25\ A
BN A= i AJR H460 4 (4i5: BNCC339581):
e st AL gy 2\ w77 s 35 37 B RPMI-1640(4iE %5
2023235): 3% [E Thermo Fisher 2% &) 7= i B (it
+5:230510) ., - JRRAR (F1k55-: 230312) . 6 DU 4
R (415 : 230421) . Wil R (41t 5-: 230605): | i
R B 2 B & A IR /= o AR T
FAB1 Y34 o A6 T 28 SCH BRA FL G i, BAR TSI
B9 T2 103 85 5 (i 2% i ) W 386 https://
zpxb.xml-journal.net T 3%, LT [A]).
12 UEH5EE

Ultimate3000/Q-Exactive #8 =5 %% & A8 {0 3% -
H, 37 %L 18 B 5T 3% 4 . Quant studio 5% B 9% ) i 1
PCR 1¥: 32 # Thermo Fisher 2\ & 7= f; YMS5-120D
I VEPL . YML-100B 18 I IR 2. | i
HAS 3825 5177 s bas124s 4341 KF-: FE 2 F Bl
2 AES (A 50 A B2 | 77 il ; TGL-16aR (a3 #2
TREG DML [l 2 5= B2 A T 7 s Spark10M
ZINREEHRL: B+ TECAN 22574 Thermo371
AR AR R IR AE - AU IO 60 B R F
I
1.3 MR
1.3.1 254 FRER 0.100 0 g 2% 1 i il e 45
, DLH R SR ), 28 tE TR 2 PR % 30 min
J&, HB A #LH 30 min, LA 10 000 r/min #.0> 10 min,
5 VW
1.3.2 4R 28 TR H460 4HME, T 37 C.
5%CO, AR T 1578, 18 10% /R4 1117% (FBS)
) 1640 55 3L HEA T8 FLEE 55 AE AR
1.3.3  BEMGE(MTT) AR IAMAETG 5 e T
SPEUE KR i H460 410, L 5 000 ~/100 pL
) 2 0 503 T JC T 96 FLAR TR, R 3R AR ot
B A% 16 ho B A5y 25 (4 s 28 (LPS) R
SiE 20 . BHPE 24 20 . AN () v B 5 T i v A AL
7 20 B U BE I, AL P B SR BRI, A AR
[F] ¥ 32 245 0 1 33 S R AR 22 15 TR A i 24 h A1 48 h,
T 3 ZAL. RS, MARHLFAIA 10 uL 5 g/L MTT,

R Rfa s F 4 ho AL IRk R B
J&, 1AL R A 100 pL — B 35 F B0 (DMSO),
{61 FFT B ASC T 490 nm I 4 T I 2 4 L W'
{H A4,

M 2= Ay Aoy [ (Aggu—Aosiy) X 100%.
1.3.4 RT-qPCR Kl & AE Kl ¥ K35 f4b T XF
BRI A0, 24505041, WiBE 12~18 h, F
FH 50 mg/L LPS 75 4 i 7= A= R AE . 1] FHPEZG 21
JIA 20 pL 10 g/L Bl &7 85 RV, 0] 5 | I Ml vk
5 FLLINA 20 uL 20 g/L %5 7 ¥ i e 45 Ju, 4k 4k
KSR AN 24 h e, AR 4, i Trizol ¥4 M40
943 55 H B RNA, ] Nanodrop 2000 #6:3ll RNA
el Je 4 . A FH ReverTra Ace” gPCR RT Master
Mix with gDNA Remover i 5| & i #% 5% cDNA, I
FIFH TB Green®™ Fast qPCR Mix i 7] & % 33 % 5%
(1) cDNA #4175 A Mgk =X Sz (PCR) &1, 46 )
HH & 3 [ 7E mRNA K- 284k . B3R i e
40 AMEER SN, T SV S5 HUR, I 27 i E AT 8
AT, o1 (a-tubulin) K IS LA
14 ZERHSKENE 5
141 SIS FEHIFRE 0.100 0 g % F iF fifi
4 AL (SE IR A ) TG Hb I 1 25 1 T i e 4 AL (O6F
HRZH ), LA 70% HY B 7K V5 RN 40 Y A Sy 4 B
TR S 36 20 55 0 BEZH 24 0y BEAT B B, B4 10 4
FESD o S PEIRIE AR % 30 min Ji5 , A 42 X
30 min, X 10 000 r/min %.{> 10 min, 15 /& -
142 B 3% 5 F  CSH C18 {4 % 4 (50 mmx
2.1 mmx1.7 pm); A3 30 °C; W shAH N I EE(A)-
JK(B); BSEEBEBFYT: 0 min( 10%A), 3 min(75%A),
16 min(90%A ), 17 min(100%A ); % i# 0.3 mL/min;
PR S il
143 Fii% & HAHEX: Full Mass-SIM(—
9% ), Full MS/dd-MS*( — % ); Jit = 451 4 Y5 [l mi/z
100~ 1 500; 43 ##% 70 000(—2% ), 17 500( —4%);
T IR TE 300 °C; W55 HLJE 4.0 kv # 00
35 L/h; Hi 11 3% 45 (S-lens) F, [T 50 V; fif 18 fiE £
(NCE): 10, 20, 30,

1.4.4 ZFW551 K UHPLC/Q-Exactive Orbitrap
MS K5 S5 A Compound Discoverer 3.1 SP1
B EA T AR B, 5 T b 1 2 TR R 4 LR
“control”, A HIIE A FVEHHAR FL N “sample”, LI
P-value(sample/control)<<0.05. Adj. P-value(sample/
control)<<0.05. Log,FoldChange (sample/control)>


https://zpxb.xml-journal.net
https://zpxb.xml-journal.net
https://zpxb.xml-journal.net
https://zpxb.xml-journal.net
https://zpxb.xml-journal.net

el T VRS EETERBORAH G/ U - S PUB B ST I 0 4% 24 B R 887

2 Wi Sk, IR R BT

FI ] PubChem %04 %2 . fb27 L BUHi I . 1k
U5 £ 4 1 . mzCloud #04 )& . Chemspider 4 4i%
PER b T i3 AR OCAR B, BAS A2 134+
AL BRI 4r 7 i, 8 HMDB 7E 28040 e
B T R, TR 4 A SRR R
A2 WU Ot T A 1 R T

HRAE Xcalibur B4 — 2 S BCOR BA f ] . —
RERE 5 B, 45 G b e Ak o s 2 A
225 BT 4R, O 38 2k 50 o VRO €3 - T
T R L, S0 25 5 LT o
1.5 ERBSRTIREMNEZEESE
1.5.1 22 5 o R FHEE 3B )] PubChem
HUHE PEARAS 22 5 U431 Canonical SMILES, 38 i
7% ¥ Swiss Target Prediction £¢ #% & /Y “ Homo
sapiens” TEIJUHEAT #0045 A% 1l o015 3] 1 4
LA “Probability > 0" 4 A FHEAT I 1, BRI
MUY, SR G A T A R A, JSBR T R AR
R
1.5.2 JiliRHEAREC LUK “pneumonia” Ay 4
i1, 1813 GeneCards Z#E % (https://www.genecards.
org). OMIM %% 3% J& (https://omim.org) A5 4% #H 5&
#5, FEfi B DRUGBANK JUHE £ (https:/www.
drugbank.ca) £ F8Jili 4 Ifi PR — 2 75 24 75 FH A4 38 e
AT AN FE o fd H GeneCards %4 i /% 5}, Score {H
R, AR R S AR K R B Y, LA Score
(B KT A AL AR S s AR R Il R VB AR i, &
I3 AP0 BCHE P HE S, NI AR AH, A 3
P Lyt
1.5.3 22 5 iy B - il 28 HE s 2 1 LA (PP M)
Ay F)H Venny(https:/bioinfogp.cnb.csic.es/
tools/venny ) 7E £ V- 15 315 25 5 Wi 43 8 4 5 il &
B SR S AR R0 S . R STRING #5402 (hitps:/
cn.string-db.org/) FE B Fi 24 “Homo sapiens” , 1%
) 52 45 ¥ 05 (1% PP 9 45 &1 1'%, F 7 ] CytoScape
3.8.2 B ) CytoNCA Ffi {43 28 S 40 o5 0 1
WL % BE (degree) . 41 & (betweenness centrality) .
B2 (closeness centrality ), DL > 18.579 4,
I >108.523 4, B >0.004 8 g fifi 1 45 1F,
BEOR A
154 %08 GO A ¥ % T BE 4> Bt il KEGG
REHEMEEST K0T 54 A2 Metascape
(https://metascape.org/gp/index.html) §¢ #& ¥ & 3

47 5L R A4 (gene ontology, GO) A= ¥ 24 T RE 43
FU AR R 5 FE PR 4H B4 5 (Kyoto encyclopedia
of genes and genomes, KEGG) 1Y, i§if il i & £E 4%
B, Fi g S 805 & A& “Homo species” , 1EHE
H= )33 72 (biological processes, BP) . 4] i (cell
components, CC) , 43 TIIfE(molecular function, MF )
3RAE R PEE/NWRT 104520, fE A
(https://www .bioinformatics.com.cn/) P % ¥ 47 7]
WAk, 22 KEGG HRE44 1 10 f938 %L
155 25 uor-HE - M4 FIH] CytoScape
3.8.2 FAF R R th 22 57 My . DL A KEGG i
PR ST ) P 25 R, 5 380 2 S G - L - 0 D 45
1.5.6 4 FXH% M PDB 4% (http://www.rcsb.
org/pdb/home/home.do) T % #% 0> B8 45 2 [ 45 44,
it 1 Pymol 3R {1 #E AT S BRIECAR . K SE#4E, I H]
AutoDockTools1.5.7 {4 #4743 Xf 42, % 2
Ve X4, N S R0 R O, X 4 IR
50 K.
1.6 RT-qPCR #& il 88 = B E RiX

H Ab T X8 B Y A I 2 AR AR o 2L,
BE12~18 h, BB H4 . IR A oK
Ao AR 10 g/L BRTF, o~ BRI 20 Jin A
10 g/L -V JBRPR, AL FH 24 h, 8- 4H ¥ F4 200 pL 1537
B 10 pL 25303 o3 BicEE 3 4 2n i, AR 95
Trizol ¥ A4 ES HiE RNA, F1]F Nanodrop2000
Rl RNA e X 4% . FH ReverTra Ace” qPCR
RT Master Mix with gDNA Remover i 7 £ 380 5%
5% ¢cDNA, 3 #] J§ TB Green” Fast qPCR Mix iz 7
BRI S cDNA HEAT PCR 974, K2l EGFR.,
CCNDI1, MAPKI, SRC, PPARG. AR, IL6 #t
Tt mRNA KPRk . BTEPIRGE 40 M
N, Ff RIS R, 27 ik R A B 4
GAPDH 4N ZJE A

2 LR
2.1 FIMIR T

MTT 32 46 0 20 0 77 8 S g 25 S R WY, Y
PAELH A A 10 pL 50 mg/L LPS, FHM:254H
A0 A 10 pL 10 /L BT 47 85 25, 254 A
10 pL 20 g/L % F 1 fifi v 4 AL 2 UM, 3% 5% 41 il
24 h 5, AHEAFIE IR T 80%.

SEIF P E B PCR L5 25 3R T 1. W]
W, 22251 W il 4 JL4h 2 24 h )5, AT 90 R


https://www.genecards.org
https://www.genecards.org
https://omim.org
https://www.drugbank.ca
https://www.drugbank.ca
https://bioinfogp.cnb.csic.es/tools/venny
https://bioinfogp.cnb.csic.es/tools/venny
https://cn.string-db.org/
https://cn.string-db.org/
https://cn.string-db.org/
https://cn.string-db.org/
https://metascape.org/gp/index.html
https://www.bioinformatics.com.cn/
http://www.rcsb.org/pdb/home/home.do
http://www.rcsb.org/pdb/home/home.do

888

(i1 O AR

T IL6 B2 [l IL-1b 2 3 [FJH, CXCL2 #fkH
I 2 A1, CXCR2 a1k R -4 i 25 1914, 3R I
5 E Y v A AL SRE PR T ELAT IR
22 ERHABESEE

¥ Hl UHPLC/Q-Exactive Orbitrap MS £ AR #;
W) 5 56 21 A xd B2 25 W, A5 SRR TR 2. U
70%H BEAE Ry £ O R B, A5 2] 255 A4 25
T Dhali F R AR S 4R UA BT, 153 204 2
B BOME R EE B 7, L85 296 2 5
A

W25 5 BT I TS HE 5 Sk R A s
JEE L U4, S 2 o i 00 IE S A DT 5 8
15422 S, T4 10 DL o JRRR M 151, 1
T R G TS B R T 30 oW JRRIR 19 PR B3
B[] 8 10.74 min, #E 453 F 2 F 4 m/z 279.231 3
[M+H]", MS® B F 57N m/z 137.132 3[]M—COOH—
CH,]"\ 123.116 8{M—COOH-CgH,,]". 109.101 3
[M—COOH-C,H,3]", 5 3¢k !"'Hp 4 J5i %% 5 4 —
o S5 oK R AR HE S 55 B IR AT e
mlz279.231 3 2y a-WJRER, 7 T-RFET 1 (G2 5k
ik 22412 ) B https:/zpxb.xml.journal.net T 3%, DA
D
23 ERRDEBITHRNMEHES
230 ZFRUMEREE SR KRR 154
22 5 W43 4 Swiss Target Prediction %1 #i5 /22 T,
1S 15 S R IR IE 5, 1~ 14 5 koSt

232 fili RO SR 83T GeneCards 4l R 15
FNH R BTAT 5 358 44 &, Score e KAE K
27.88, F/ME R 0.11, FOZECK 0.99, B3E Score™>
0.99 Jlifi e B TE A R, THTREAR 2 1 263 LA i
i OMIM Kl FE#331 33 M i DRUGBANK
B A B 34 DA ¥ 3 D EUR IR A AT
J MR R A, B AR 3 1293 ANl AR B A
2.3.3 225 A - A HE £ PPL M Z8 AL R
F Venny V- 5 38454 109 4> 22 5 il 43 8 £ 5 50
A S AR A A, RN A 22 5 R T i R AR
FHFE

AT STRING U4 J3E 3R 4% 109 4> 52 4 #E 1
¥y PPL I 45, 7 T 18] 4, JL41 55 109 A5 21 L 994
AR, B BRAT. | 3 B R 0 A TR R o
Ve K . R CytoScape 3.8.2 &k 4 i 12 15 £
ACEERE Y 22 AR R, B AE A 3R -6
(interleukin 6, IL6). RAC-a 22 % R /7 % MR #&
[ 7 fiff (RAC-alpha serine/threonine-protein kinase,
AKT1) ., H il % -3-f 2 JIit 0 1 ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) . 3 f7 4= [A 1
ZAK (epithelial growth factor receptor, EGFR) , A %
A1 S8 TR 0 B H I 3 (mitogen-activated protein
kinase 3, MAPK3) | # {5 5% - 555 LG K 7 3
(signal transducer and activator of transcription 3,
STAT3) 4%, Hie e EAEHEF 51 T B % 2.
234 %0 B N Y GO R W o T BE

5 939 ML, EERE GRS IR 367 ML KEGG R B & &£ 7 GO & &R /A4 At ik
a b ¢ Hkkk d Hk ok
* Hkkok s sk
85| o 8 gl g6 ' £ 30}
2 2 Hkx 2 2
2 2 2 L 25¢ i
5 g of g, 5 20
) ) ) o 5
2 2 2 K=
£ 24 £ E
3 g | 5
2t
Y 0 Ry 0 Ry 0 S % A
= - = - = - -
2@/@ \S{ (/%?% <{Ox @/@ \3 @%& Q%X 2@/@ \3 @% <2%x 2@/@ \8 %’%X)/%Q%X
S 5 e o
S S S S

1 a. IL6; b. CXCL2; c. CXCR2; d. IL-1b; LPS. & SE 4 ; LPS+I 47 85 25, FHM: 24520 ; LPS+Y. X5 5 I il vl 45 AL4H
*F27R P<0.05, ***F R P<0.001, ****F K P<0.000 1

E1 EmEFREE

Fig.1 Expression of cytoinflammatory factor


https://zpxb.xml.journal.net
https://zpxb.xml.journal.net
https://zpxb.xml.journal.net

el T VRS EETERBORAH G/ U - S PUB B ST I 0 4% 24 B R 889
100 o a 100 = 73 o
2 ~Ts 8 B
) 80 ~ ) 80 ISHP
2 e 51 A
: 2 g g
2 60f o 2 60f ?—n
2 3 E £ g .
2 40rSyen Il T g o =
& Shell | = o A
2 20}g7 z ST w o
L Na) et C
= 2 2 e s zsn| TN 2Z0F gz
0 4 8 12 16 20 0 4 12 16 20
tx/min tp/min
100 v c 100 T d
o 2 [N ° —|oo
% 801 2 % 80 - 2 mm
S S S
- : g <
r (o 60 N
. 5 20l
< 3 e < <
o < 5] Lo
2 4013 e - 2 el S
< = e > < I =
2 2wtlalla.  wzgms + 2 20t ST s 2
dlglla, e¥78 % 2 = g Go koot g B8
AllNe S S | D o S o A S D = o5 Y
! e 00'/‘ \ — - 'T v—"_ ; ) l\' ﬂ.‘ — = "T ‘j"
0 4 8 12 16 20 0 4 12 16 20
te/min tp/min

ez ace. 70% H WP O b.d. 2t 4t O
B2 R4 (a,b) FALIA(c, ) ARNIEIES FEILE

Fig. 2 Basic ion chromatograms of drug solutions of control group (a, b) and experimental group (c, d)
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