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Abstract: Objective Liquid mass spectrometry was used to identify the chemical constituents of Fufang Qinlan Oral Liquid (& /5
%52 [ iR#%) and its metabolites in rat. The main in vivo components were selected for network pharmacological and the mechanism
was initially revealed. Methods Fufang Qinlan Oral Liquid, serum and tissue samples were analyzed by UPLC-Q-TOF-MS
combined with MSF technique, and the identification of in vivo and in vitro components were carried out with the information of
precise molecular weight, retention time, fragment ions and neutral loss. Cytoscape software was used to construct the
“compound-target” network between the main in vivo components and the main clinical indications (cold, fever, cough and sore
throat). Core targets and pathway analysis were also conducted, in which HSP90AA1, HSP90AB1 and HSPA8 were measured by
realtime PCR. Results Three prototype components and nine metabolites were characterized in rat serum after ig administration, so
as three prototype components and five metabolites in rat tissues. The metabolites were mainly glucuronide conjugates. The results of
network pharmacology indicated that the pathways of Fufang Qinlan Oral Liquid were mainly related to inflammation and immunity.

Compared with model rats, the expression of HSP90OAA1, HSP90AB1, and HSPAS8 was significantly increased after intragastric
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administration of Fufang Qinlan Oral Liquid (P<<0.01). Conclusion The in vivo components were preliminarily analyzed after oral

administration of Fufang Qinlan Oral Liquid by UPLC-Q-TOF-MS and the network pharmacology study was then carried out, which

initially clarified the targets and pathways. The studies provided scientific basis for pharmacodynamic material basis and mechanism

of Fufang Qinlan Oral Liquid.

Key words: Fufang Qinlan Oral Liquid; UPLC-Q-TOF-MS; in vivo metabolite; network pharmacology; “compound-target” network
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Fig. 1 Total ion current chormatograms of Fufang Qinlan Oral Liquid in positive (A) and negative (B) ion mode
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Table 1 Identification of the chemical constituents in Fufang Qinlan Oral Liquid
W5 owmin AR BATET n: A BRET B
ShE HERE (X109

1 087 CeHuNsOy  [M+H] 1751201 1751195 343 158 [M+H—OH]" RBAR

2 128 CupHpOn  [M—H 3411086 341.1084  0.59 387 [M+COOH] HERE

3192 CeHsOr [M—H]- 191.0189  191.0192 -1.57 173[M—H—H0J, 111 [M—COOH—2H,0]

4 215 CsHNOs  [M+H] 130.050 1 130.0504 -2.38 84 [M—COOH]" =AY

5 641 C7HiOs [M—H]- 191.0554  191.0556 -1.05 85[M—H—CO—2H:0—C:H:0] TR

6 752 CuHxOs  [M—H]- 3151076 3151080 -127 361 [M+COOH, 135 [M—H—Gle—H.0]  34-—HERZEH

7792 CiHuNsOs  [M+H]* 268.1039 268.1046 —2.61 136 [M+H—Rib]* i

8 795 CiHiNsOs [MAH] 2840997 2840994  0.74 152 [M+H—Rib]* LA

9 824 CuHuOs  [M+COOH]  365.1446 365.1448 -047 319[M—H]", 161 [M—CsHis03]- RO B

10 874 CuHuOy  [M—H]- 3351343 3351342 030 155 [M—H—Gle—H;0] EHE-1-0-p-DA B

11 982 CiHxOn  [M—H]- 380.1085 389.1084 026 227[M—H—Gle], 191 M—H—Gle—2H:0 % ZBt 45171

121093 CigHuOnw  [M—H] 3751292 3751291 021 213[M—H—Glc]-, 151 M—H—Gle—H0— TR HR
CooT

13 1113 CiHisOe  [M—H]- 353.0875 353.0873 057 191 [M—H—CsHeOs] WeERR

14 1173 CoHxOn  [M—H]- 4611663  461.1659  0.87 315 [M—H—Rha], 205 [M—H— EEEE E
CeéHgO2—Rha], 163 [M—H—CsHs0,—
Glel, 135 [M—H—Gle—Rha—Hx0]

15 1259 CiHisO9  [M—H]- 353.0864 353.0873 -2.55 191 [M—H—CoHeOs] GER

16 1279 CiHxOnw  [M—H] 3731137 3731135 0.62 193 [M—H—Gle—H:0]" W

17 1289 CiHisO9  [M—H]- 353.0877 353.0873 127 173 [M—H—CyHeOs—H0] T SRR

18 1323 CoHsOs [M—H]- 179.0334  179.0344 -5.59 135 [M—H—COO]" IHERR

19 1373 CyHuOn  [M—H] 403.1229  403.1240 -2.73 241 [M—H—Glc]" L

20 1461 CpHuOn  [M—H] 403.1240 403.1240 0 223 [M—H—Gle—H:0] e FH B

21 1576 CxHyOis  [M—H]- 623.1982 6231976 098 477 [M—H—Rha], 461 [M—H—CHeOs], FEEIERET
443 IM—H—CsHe03—H:0]"

22 1623 CypHOis  [M—H] 623.1982  623.1976 098 477 [M—H—Rha], 461 [M—H—CoHs0s], TL&HH"
443 (M—H—CsHs03—H:0]

23 1660 CyHyOis  [M—H]- 5931513 5931506  1.11 447[M—H—Rhal;,285[M—H—Rha—Gle] I ZE-3-0-EFHH

24 1736 CsHuOn  [M—H] 5151195 5151190 1.07 353 [M—H—CsHe0s], 173 [M—H— REFRB
2CoHs03—H20]

25 1795 CpsHuOu  [M—H]- 5151195 5151190  1.07 353 [M—H—CsHs0s], 173 [M—H— REFR A
2C9oHs0s —H20]

26 1849 CpsHuOn  [M—H] 5151195 5151190  1.07 353 [M—H—CoHeOs], 173 [M—H— SRR C
2CoHe03—H20]

27 1975 CuHgOn  [M—H] 4450774 4450771 072 269 [M—H—GluA] A

28 2035 CyHuOn  [M+COOH]- 5792082 5792078  0.76 371 [M—H—Glc] R

29 2063 CyHuOn  [M+COOH]- 5792097 5792078 335 371 [M—H—Glc], 356 [M—H—Gle— TREME-T-0-p-D- Rk b
CHs] TR

30 2107 CpHuOu  [M—H]- 459.0931 459.0927  0.81 283 [M—H—GlAT,268[M—H—GA—CH;] H#%H*

31 2336 CisHwOs  [M—H]- 269.0451 269.0450 041 251 M—H—H0[ HEE

32 2496 CiHpOs  [M—H] 283.0595 283.0606 -3.89 268 [M—H—CHs]" WEE#

*HR R AT Gle-HaI I Rib-IR AL
*The identification was confirmed with standards; Glc-glucoside Rib-ribosyl Rha-rhamnoside GluA-glucuronic acid

Rha- i 2l HUAC

GluA- &R A2
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Fig. 2 Total ion current chormatograms of serum samples in positive/negative ion mode

®2 EALZAMBEAREAMANMHE S LEELER
Table 2 Analysis of absorbed components of Fufang Qinlan Oral Liquid in rat plasma

W5 wmin  ATR EHTET ——— BE  aay -

SE g (X107
MI 7.04  CsH1404 [M—H] 173.080 1 173.081 4 -1.51 HERUR
M2 1137  CaH30n [M—H]"  461.1645  461.1659 —3.04 443,163, 135 EXIRET E
M3 1198  CisHi6010 [M—H]" 3550675  355.0665 281 179 WHERR -4-0-B-D-F & R R
M4 1265 CisHiOnwo [M—H]"  355.0675  355.0665 281 179 WNHERR - 3-0-B-D-Hi] & FERE TR
M5 1525 CaHxOrr [M—H]"  621.1090  621.1092 032 445,269 WA R-5,7- A P IR AT
M6 1747 CyHxOrr [M—H]"  621.1090  621.1092 032 445,269 WA R-5,6- R E PR R AT
M7 1765 CxHaOrr [M—H]"  621.1090  621.1092 032 445,269 A K-6,7- H E P TR
M8  19.09 CauHisOn [M—H] 4450784 4450771 292 269,891 wE
M9  19.68 CauHisOn [M—H]" 4450741  445.0771 674 269 W R-5-0-p-D-Hi G FERE R
MIO  20.19  CxnHxOr [M+H]*  461.1083  461.108 4 -022 285 WS K-5-0-p-D-H & FEFE R T
MI1 2086 CaxHxnOn [M+H]"  461.1083  461.108 4 022 285 DR BT
M12 2094 CxHisOn [M—H]" 4450784 4450771 292 269, 891 W K-6-0-B-D-1 & VR FR

H (M7 X R-5-0-p-D-F ) PEEE IR (M9) Al
T AR -6-0-B-D-H A MR E (M12) 5 MR

YIBL, POASH 5RESHNERERE, 452%

SCHR, 2 HACH P YD 3R -5-O-B-D-H1 4 B 1
BHE (M10) Blo 3% AP 2 W W] LEE K
G INA KRR A

313 HLNAMETHE W RAME LU R
HLWEALELL B TRET RS TR LA 3,

L2 sE 3 ANEB R A 3 AR (R 3D RII
PR BB B IR AR5 % 2 R ) A Y
B, H AR B A T A SR R K A
AN TR s 2 (2] e B I PR AL T B S X R
J5%5 Z IR A S o MR N S 34T e i,
DU ) 22 P 22 TR By, S DU
HH LB T, BT E AEMR-1-0-
B-D~ 4] 2] i AL L N K BRI VAT 2 2 ) 3 2k
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Fig. 3 Total ion current chormatograms of tissue samples in positive/negative ion mode

£3 EAFZOMBTAREREHAPRBR D EELER

Table 3 Analysis of absorbed components of Fufang Qinlan Oral Liquid in rat organ tissue

. . . m/z RE e e -
g5 mwmin - TR EXTET SR ERE (<109 BRETF LrediR A E
M'l 1137 CxoH3O01  [M—H]  461.1662 461.1659  0.65 315,205 &#AEH E O il
M2 1235 CiHisOs  [M—H]  353.0847 353.0873 -7.37 191,179 %5 Jif
M3 1716 CxHxOn  [M—H]  621.1090 621.1092 —0.32 445,269 X E-56- " HE MR fF. 5
M4 1742 CyHxO17  [M—H]  621.1090 621.1092 —0.32 445269 3%%K-6,7- Fi % FERERR 1T fF. B
M'5 1945 CxsHsOr  [M—H] 6351221 635.1248 —4.25 459 WHEHR-5,7-“WERERT i H
M6 2092 CxpHxOu  [M-+H]" 459.0935 459.0927  1.74 445,268 IiE%1F Oy il B

gy, R R T 2 DR TR IS PR o

3.2 MEHIEEHR
321 “AbEWr-H A MR DR RERINE

TR 5 D9 JE i 70 S ) S22 48 L o RS 23 A 2538 IS A 1
PPI M%%, 45 RIE 4. HTERERMBEIEE, 7=+
ZRIFIR B MR IEIR C 0 R A, R R 4
SN BT 2 ) I 45 AT A [ o 2 RRIR-17-0-B-D i %) K
FAEEE T A R B OGHE AL, PRI £ A
PR AR B B T TR R R

5305 % B AR 4 PP #5318 REE PPTEUZR 48,
L degree 1H A7 201 2 5 8 REA BT R — 1L &
HIEROEZ A% O R . T RO SRR
%, PR TE 2%, ST ik =
BRI . [RIIEHE degree (EHEAFT 10%HIHE 555331
P35 07 25 22 IR & SRR “ A &880 A
M. BARILE 4. SR AR S D8 &
PIFHIR (n<<3), T A Bl (B R85 52 B 2 AN H AR R
SIIE(n>3), N7 = DRI I AR FHBE A
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Table 4 Number of targets and interactions of each PPI network
PPI %% SR S AR S PPI %% e SR AR AR

gaes 1765 27112 (S 2979 35094
HER 6386 136 250 SRR A 3725 53 688
WHEHH 756 7473 REEKR B (REER C) 3336 42575
WA R 6942 147 508 n% W 1148 18 440
HE R 1199 17 259 KA 3143 69 304
HEXNEE E 760 6546 e 2796 64 997
SRR It )RR 3092 39 169 M 2006 37058

A-IEE

B-K# C-iZk D-WR, HEMAEY OREHLS

A-cold B-fever C-cough D-sore throat, <>represents compounds, represents targets

B4 EAZZORRBRSENIER “LEY-5

I"‘_'_I”

o

ER M4

Fig. 4 Compound-target network of indications of Fufang Qinlan Oral Liquid
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B ORI W R A G BREAE  HEAT B
£, JEXT 4 T BOIERIAR S A /E B B AT 4G
SERWER 5. PRETTE 2 DURBRIAE HTiE % 32 2
5 RAEFN G B # VIAH K610,

323 AEWRAE A KRR 34> HSP &5

RAMKERIEARTNE 6. 45 F LB K B fF
HSPAS 1 HSP9OABI ) mRNA Fik/K T IEH K
% BT (P<<0.05), HSP9OAAIL tiA—&E M)k
FH&H, o T RBMH I T 2RE R B, R R
RIEME A AE R R Th 45 T 52 7 5 22 DG,
DA b 3 ANEFRIIHIL T R B (P<<0.01), H
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Table 5 Primary targets and pathways of Fufang Qinlan Oral Liquid

T EAE

T EAE A

estrogen signaling pathway
prostate cancer
PI3K-Akt signaling pathway
pathways in cancer
EP300, GRB2, IKBKG

cell cycle
NOD-like receptor signaling

pathway

HSPAS, HSP90OAA1, HSP90ABI, ESR1, EGFR, AKT1, GRB2

HSP90AATL, HSP90ABI1, EP300, CDK2, MDM2, AKT1, GRB2, IKBKG, EGFR

HSP90AA1, HSP90ABI1, CDK2, MDM2, AKT1, GRB2, IKBKG, YWHAZ, EGFR, FN1, BRCA1
NTRKI1, HSP90AA1, HSP90ABI1, HDACI, EGFR, CASP3, TRAF6, CDK2, MDM2, AKT]1,

HDACI1, CDK2, MDM2, CUL1, EP300, YWHAZ, MCM2
HSP90AATL, HSP90ABI1, TRAF6, IKBKG

%6 FAARAHAE+F HSPAS. HSP90AA1 F1 HSP90ABI
B9 mRNA FikKF

Table 6 mRNA Expression of HSPA8, HSP90AA1 and
HSP90ABI levels in rats lung of each group

X RIEE

ZH 5]

HSPAS HSP90AAL HSP90AB1
X PR 1.11£026  1.4940.45 1.0440.41
TR 1.19+0.18% 1.58+0.41 1.13+0.38*
HEhH%E2 1501035 2.20+£0.50™* 1.34+0.25"
A AR
FAPEXTIE  1.4340.53"  1.61£0.63 1.1340.38"

XA AL #P<<0.05; SEIMALLE: "P<0.05 "P<0.01
*P<<0.001
#P < 0.05 vs control group; "P < 0.05 P <0.01 *P <0.001

vs.model group
TR P00 T I S P 102 245 o 65 W R MEL G o 10
B HSP R P RER T 75 22 DUIRURFE N &
1R AR FH ) S B
4 it

ARS8 R FHVRUTUE R B2 5 55 =2 IR 4 1Y
AN BT 9T . BURERS[H) 55 B 827 050 1. 24
4. 6 h Z/NEHE A, RIS Z)E 2 h 7E KRS
A LREA PR EI O FAT L B %, WO FLAE
N ERAERRFERT A) p o BEAR AR 7V LA T HE R
WEA. OREUUREE A KUTEE A &R AR 2.6
TR T, SR, RERAA
SIS AL EETT V. FEAR S HTFT R I UPLC-Q-
TOF-MS 454 MSEH AR BEME @ it — B RIS
ERE R A= R A T 5N S TE
B IR AT BLSz, PR e MR B i A
HYWEAR P IRAT Y -

SR U JEAE R R BTG T 3L 25 3 AR AL R g3 F
9 MUY, HEFEAR I E 3 AN R A 3
MR, 1S R RS AT B, o
WA P 2 2 P T2 R 22 P P R s 2 T PR S 1l A A K
23], MERRR—EEERB WA, SR E
FAERH E SR M. mEH . DOEEE LT
Z IR G PR IR YOk H 3R . 2 T2 BRI ST R W
KR BAT Z PR i, Prafefi iz if
HTEE LA E UL, AT RE R T 2 IR
L. BEGEERTEERE S

IR £ 2438 2B A 45 SR B 07 45 22 IR AT LA
I 2 2 AR, I E S kB
ERERBE®ZES HSP RVIEH. fEIVKwEA
FEH, HSP9O HAARHAN 7 TR DhRE. H7i2
25 [ ARZ MG A TG 5 IR, fERGER
N R A . HSPOO W] DUF 324440 B4 FH &
¥ (receptor-interacting protein kinase, RIP) #H
HAEHIHEHAZE . RIP 7RISR T o 5L
TG RIMIEIAER T2k b, T AR ek
FUOL, IR HED HSPAS. HSP9OAA1 1 HSPOOABI
AIREAE B 7% =2 DUIRBURHE DT R AE FH ) B4
It HAE K B Z ORS00 (1) 52 G 8 rh 45 BIHIESE

AT T O B 725 25 TR AR P A0 i o33t
AT 087, FFAERABIEAEE It 73 IR B b it 1
FHICIERUERT “AA -5 7 MEHNES, WIDHERH
FEANE A A SOm s . A RN R E TS = R
TR 2R PRt E I LRt 1 — i A

FlBAR ALY BRAREAEF R R
S 30k
[1] EARF, B8, kg, & %= 0RGGT )LE
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