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Study on mechanism of Qinbai Qingfei Concentrated Pellets in treatment of
mycoplasma pneumonia mice model based on metabolomics
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Abstract: Objective To study the mechanism of Qinbai Qingfei Concentrated Pellets (QQCP) in the treatment of mycoplasma
pneumonia pneumonia. Methods UPLC-Q-TOF-MS was applied to detect the change of endogenous substances in the lung tissue
of mycoplasma pneumonia mice model after taking decoction of QQCP orally. Progenisis QI was adopted to identify and match the
peak, and principal compoment analysis (PCA) and partial least squares discriminant analysis (PLS-DA) were used to reduce data
dimension. Through the analysis of tandem mass spectrum data of compound that had larger contribution to the separation among
different groups (VIP > 1, P < 0.05) and the HMDB database retrieval to identify potential biomarkers. Results Twenty potential
biomarkers were identified from lung tissue as retinal, all-trans-retinoic acid, pyroglutamic acid, leukotriene C4, vitamin A,
arachidonic acid, and prostaglandin I2. Compared with model group, QQCP group had callback function of 20 potential biomarkers.
Conclusion QQCP play a role of treatment for mycoplasma pneumonia by affecting retinol metabolism, linoleic acid, and
arachidonic acid metabolism. These results indicated that QQCP had the characteristics of multi-pathway, multi-target and overall
regulation in the treatment of mycoplasmal pneumoniae pneumonia.
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1.1 {UEF

Waters ACQUITY ™ UPLC ¥ AH (2154 . Waters
Acquity UPLC BEH Cs i 4% (100 mm X 2.1 mm,
1.7 um) T3 [E Waters A F]; AB Sciex 5600+ 7
R (FE[E AB Sciex A ).

12 iK%

QQCP (My/RIERG M AHRAF, 5
150901), kst e A A IR 45 /K F, K75
A CHEZH) 2015 FEROUF T P S TE . FiT#F
FHz (5 20150401, KIEMHGHIZGA R AR,
1.3 iRXF

MP [ FrbrdEE bk FH (ATCC15531, £ [E &
R0 ) PPLO B57R2E (GRal BR T 280 A IR 2
7)) HEE. O (B, Merck AF]); HIR (&
2%, Thermo Scientific A7) ); Ji i KZMK (7
M FE IR R BR A FD
1.4  SKIGE4)

BALB/c HEPE/NR 40 R, 357, R (204+2)
g, bR 4EER SISV BR A F R4, VT ik
SCXK () 2012-001. 1aF=T BBV H K2Rl
BEsh st iy, MR E (20+2) C, MXHRE
(50£20) %.

2
2.1 IR, BERNBT

MP £537 2 Wk 7 1P, % 40 H BALB/c 7
REEHL N 4 A, 53X IR QQCP
APV IR (Far a4, M4 10 A, MP
SR/ BRA Y (1] £ 2 WGk D) IR JE R 2

Kig 4525, BH 1K, XTRAFERI ig SRR
A BRI, BHEXS REZH % 0] 32.5 mg/kg ig BT AT 8 %
QQCP %M 2.3 g/kg 7Hl&E M T NMEIE RS H
S R 14 d. FHADNRRIRE 2 h
JE 1% LG22 AR, ARHE 5 i bk BRI, 43 25
M, —80 C¥fr. BIHUIMZL, Fre i & /5L
L2 L 4% HE[E €, FH DA HE Jeft; UG M ZH 27
F AR 220047
2.2 HmTAIE

W [ 5E ZE G 2HER, BB K, —HRE
B 2k, AiEEE, Y1k, HE 4, fERMET
BEAT MP 5 5 093 A2 [ Joid 4 s 28 ) 2 2 A

HX 100 mg A MitigHZY, 1 mL B2k 3
min, AN 4mL 7E 4 CF A 0 H B IE 2 min,
#E7 2 min, #E 10 min f5H_LIERL 4 C. 13 000
r/min &0 10 min, B EIEW, R FRS®KT, W
200 uL HES, 764 C4LF T 13 000 r/min 250> 10
min, BCETEBGEERE 3 uL, M S - DR AT
KATH A (UPLC-Q-TOE-MS) 73
23 BIE-RIEEMG
2.3.1 i Waters Acquity UPLC BEH Ci5 &
WA (100 mmX2.1 mm, 1.7 um); BTN 0.1%
HER/K (A) -0.1%FRLIE (B); KRR E 0.3
mL/min; #7440 C; HEmAIRAE4 C;diFEE3 uL;
VeiBE . 0~3 min, 95%~40% A; 3~4 min, 40%
A; 4~9 min, 40%~0 A; REQURHEA T RE
FEENESGEATIE . B TR
232 JEEESM SRA ESI B TR, &l
W5 I, S, B, SEFREES N
5500 V/=4 500 V, &-URIRE N 550 C, 4K
N Na, 5546 (Gasl) 2N 379.2 kPa, #fiBh = (Gas2)
N 379.2 kPa, 73", (Curtain gas) A 241.3 kPa,
LA HETE (DP) 431 80 V/-80 V, fiffE At & (CE)
439N 35 eV/-35 eV, filifEfEEY B (CES) ¥k
15eV. TOF MS FA#76H: 80~1 500; Product Ion
FHEVEE 50~1 500, FH75: IDA B E W RAE
IS 100 cps B 8 AN lddEAT ik, I
TFEENALE 51 (DBS)  $E KA BN Analyst
TF 1.6 software L{E¥f; RH CDS &K IE RS
HRLIE
24 R (QC) #AREN

FRUEEEA M Rk e, R QC H i
AT ITESIE . QC A i 2 AR - B 100 pL
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projection) {H (>1), & i) P (<0.05)
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3 HgR
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ATHARER: QQCP 4/ S R REIR A 2 ok
3, LRI RAE, K, h%izSiE
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32 REEFMR

3.2 ERMHLURE R B T KA UPLC-Q-
TOF-MS AT LR AR 1 70 8 S8R AL,
X ¥E #E4T PCA A1 PLS-DA, PCA fE1E. 15 T4k
X FHEEIE 2, GG, R/ RATL
A 1) YR PEAR I 5 0 B2 A bl kAR T B B AR
1k, 24 QQCP ¥ayT fa, AUHFEER A XL T [ g
322 B EMPRME AP RA
ZE5E, SN, BEAYZHAN QQCP 41/ R4 4R
WIEET A B PLS-DA, 1EB TR R 2
N R*=096, ?=092, B THMSH N RP=
0.92, 0*=0.88, LEF LK 3, 45 R RFTIEEAE
B AT SR SRR 2 R SR . A 3
HAf DA AR A S IR B IR AP X 4y, 1
1R QQCP H 5 AN AEL A EE.
i VIP M IF45 4 ¢ 4656 (P<<0.05) T4k %R LiA

Y, 133 20 DPEREVIRE R 2. 3.

QQCp

S S

E1 FHEPMRAELREFUELER (X10, HE)
Fig. 1 Pathological detection of lung tissue of mice in each group (x 10, HE)

F1 FHHNRIFELREIFS (X L5, n=10)

Table 1 Histolugical score of lung tissue of mice in each group (X £s, n =10)

ZH 5 XAE ity 2H 21 = S AR A 8o
X H 0.50+0.97 2.60+2.50 0.80+0.92 0.88+1.11 4.78+4.96
T 3.2041.62% 42043.16 2.0041.63% 2.85+1.96" 12.30+7.37#
QQCP 0.504+0.71" 3.201+1.62 1.204-0.79 1.9041.20" 6.80+3.71"
P23 85 R 2.30+1.95 5.30+3.50 1.20£0.92 2.25+1.52 10.10+6.25

Sx AR *P<0.05 #P<0.01; SEMALE: "P<0.05 P<0.01

#P<0.05 *#P<0.01vs control group; “P <0.05 **P <0.01 vs model group
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Fig.2 PCA score plots of lung tissue metabolic profiling of control group, model group, and QQCP group in positive mode (A)

and negative mode (B)
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Fig.3 PLS-DA score plots of lung tissue metabolic profiling of control group, model group and QQCP group in positive mode
(A) and negative mode (B)

#+ 2 QQCP &7/ MPP HBEEMREY (ESTFIER)
Table 2 Potential biomarkers in MPP mice treated by QQCP (positive mode)

75 fr/min miz 7T EIENREY) b
it QQCP

1 3.64 353.2325 C20H3205 RIFIIRE I 1 1
2 3.65 317.2112 C20H2503 4B A TR ¥ 1
3 481 583.254 1 C33H34N406 5SS 1 1
4 6.78 301.216 2 Ca0Ha30> 4 Y R T 1
5 7.65 285.2211 C20H250 T i T 1
6 7.66 303.232 1 C20H3002 iy T !
7 11.49 287.236 6 C20H300 R A i 1
8 11.49 305.247 7 C20H3202 164 DU R 1 1
9 11.77 281.247 4 CisH3202 V3R 1 ™

10 12.18 307.263 2 C20H3402 8,11,14- B =151 ¥ ™

St RZA L #P<0.05 #P<0.01; HEERALE: "P<0.05 TP<0.01; t LB T, TH

#P<0.05 *P<0.01 vs control group; "P<0.05 **P<0.01 vs model group; 1 upregulation | downregulation, same as below
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#3 QQCP&TT/INER MPP BB ELEMIREY (B TER)
Table 3 Potential biomarkers in MPP mice treated by QQCP (negative mode)
A=2 tr/min miz TR TAEARER) A
it QQcp
11 0.84 145.0626  CsH1oN203 T A B 1 l
12 1.01 259.0227  CeHi300P JeFLBE 1R £ 1# 1
13 1.21 128.0357  CsH7NO;: FEREIR 1 1
14 430 351.2176  C20H320s 20-725E- 1 =) B4 1 !
15 438 624.296 8  C3oH47N309S A= C4 1 1
16 4.67 353.2332  CaoH340s R 5 % Faa | ™
17 5.01 3532331  C20H340s 11,12,15- =3 — R 1 "
18 7.65 3512176  C20H30s A FIIRE E2 i !
19 7.67 319.2279  C20H30s3 5,6-H48-8,11,14- T =I5 1R 1 i
20 11.50 3352227  C20H3204 A= B4 i 7

xR AL b, AN AT SR 4 A TR
MBS, FEBEI . A=W C4. ATFIIRE E2 % 10
MNEBEAREYKET R, MAHSEER . A TUEER
TEIHER . 11,12,15-THETA 25 10 MNEERREMKE R
B, 457 QQCP JRITIR, 20 MNELELEMIbR YK
WS EI T AFFREE R, HAmEg. [ =4 B4
5 4 NBERR SV S AA B E T, R
AR 5,6-FR-8,11,14-H Bk = WlR /KT 2 PR
323 AR EY AR SRR IR
& 1 FhIRETE M Z AR AE IR, HA SRy LA
REDNREMIMER . S ZRIUIEIG LA AR 4Rs S B
=2, SR itk A PR IR A, 3 i A W A 1)
W RE 7o VIH IR e B2 i SR bk B2 4285 R LA B 40 i 2y
W 1gGy 1gA Al 1gM =2, FRAR 28 PR B E 7 1
BT Al 2 IR RSB F-a (TNF-a). AHFFEEE
TR ZH /N R 2H 3 I R AP BRI, 3R
MPP A 5| R EHER B FEAIE, S2m S Bk A RIERIA,
i dyis SRR, RVER RSO, JRE RN K.
QQCP H 5 A LU I B KPR T, $oR
QQCP TEMG5H Gy 1 JRAR 98 R IR N7 TR FE T AR

A VUG R A N AR T I B B iR 2 — .« AE2E
U Jefs i w3 3 A SR AL B A AR SE AL R IR 12 2 AR
WONRTFIIR R AR EAT =0 2 M. 164
DUHER e FAR =W E TR PR GBI 1 e
PR RIS BOREEERD, AutFir, sy
/N RGP e DB R R, 327 MPP 1]
S EIEAVUGIRACT T, HAWY B =K e
B SBCCAE WG, s s R .

QQCP J&JT 5 /N ERIB L Fe A VU I R /K 235 7
1, H =K RS, B QQCP Wi <UE-FHE L
Wi, P SIERAE, TTRFERTT MPP IfER

b A S EARUHE A S, X 4EREL DL
HARHNUAAE K R B A EEIER, ] 5L
FPE L, SNk EL AN M 5 i SR A IR, S
iy b R 50 b R A B R AR R RO, A B AR
BHEEE L. 4EE R A KRS BB AR
P A SR TR, TR B e R R
SEWUAGREIIRE RS, Bah, g4R A =
SERE . XRE L RMRRE M, iR,
Al bR SR T BN . ARET R, BRI /N R
IR R 2R A KRR, #2278 MPP A 5] AT
AR A KRB, @RS ERE R T A R
FUA G ZEDIRE N % . QQCP 697 5/ Bt 2irh 4k
A F A TR, Ui QQCP R (R4S T - H7 41 it
PEmNUA S DR K IEIRTT MPP 1EH
4 ZEig

AW 5T K UPLC-Q-TOE-MS #iAR%5 & PCA.
PLS-DA F-Bt, #1T 7 QQCP 5J7 MP i1 4 st 4H
T, AHTEEE T 20 MBTEAEYIAR SR, HAiE
BB 10 M, B FAEUT 10 B IXELEY)
FrEW T I 9 A HHEEE, B QQCP il
MR R fEAE TR R & & 1 K I
BITIER . IS EDhR B I RS A R E D)
Dhieesr iR, QQCP BA RIFHGIT MPP IIEH,
Aefe AR E A EACHAC BRI, A3 T QQCP
IBIT MPP (223815 22 80 . AR 1A F R 0t
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