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Serum metabolomics study on benign liver lesions and hepatic malignancies by

central carbon pathway metabolites

XU Shengtao', WU Qiong?, LIU Dianhua’, WANG Linzhao*, TAN Weifeng’, CHEN Jun’( 1. Department of pharmacy, Eastern
Hepatobiliary Surgery Hospital, Naval Medical University, Shanghai 200438, China; 2. Department of pharmacy, General Hospital
of Southern Theatre Command, Guangzhou 510010, China; 3. Baoshan Brance, Renji Hospital, Shanghai Jiaotong University
School of Medicine, Shanghai 200444, China; 4. The Affiliated Hospital of Qingdao Binhai University, Qindao 266000, China;
5. Hepatobiliary Surgery Center, Tongji Hospital of Tongji University, Shanghai 200065, China)

[Abstract] Objective To screen potential metabolites and significantly altered metabolic pathways of liver lesions by
central carbon pathway metabolites. Methods 32 healthy volunteers (HC), 23 patients with biliary cysts (CYST), 19 patients with
biliary stones (Stone), 45 patients with hepatocellular carcinoma (HCC), and 50 patients with hilarcholangiocarcinoma (HCCA)
were recruited. Their serum samples were collected for UPLC-QQQ-MS analysis and further MPP statistical analysis. Pattern
recognition was further used to discovery the differences in metabolome between groups, and to explore the significantly altered
metabolic pathway and possible pathogenic mechanism of liver discases. Results A total of 15, 7, 7, and 3 metabolites and a total
of 8, 4, 4, and 1 metabolic pathway that were significantly different in serum between CYST, Stone, HCC, HCCA and healthy
controls were identified and enriched through serum metabolomics analysis, respectively. Conclusion According to the above
identified differential metabolites and enriched metabolic pathway results, it is shown that liver lesions mainly involved in the
energy metabolism and amino acid metabolism & transport, in addition, inositol phosphate metabolism were significantly changed
both in CYST, Stone, HCC and HCCA.

[Key words] UPLC-QQQ-MS; metabolic target analysis; biliary cyst; liver cancer; hilar cholangiocarcinoma

HPREVE N AR DR i e B AP AL, 7K i TR P, R B AR R MR SR
oy AR AR S AR A I R EPAE

[E£mB] LRl 8 oAR Z 0 2Bk ot B R

(10495810400 ) ;_L-fE 7 T4 JRy 5 4R BHIT £ 42 (2009 Y065) BRI I i A RIS T 3 BRSPS 2 B 2
[IEEMA] fR k3. AR, 2500, Tel: 13681693417, Bmail: Q=g K AF FIAFME IR AR G RIS, CT 858157
1003000962 @ com FLW T BEAE A B AR L LR, ThTBUAT

CEREEE]  WATEE, T AEEEIT, BEIE 7 s I IR R 9 150
BT o 3 NV N A
FI3A7, Bmail: tvF1231@163.coms Bifie, Bl EALZ500, P50 25 DR PR EEURAE T AR PUKCP AR PRSP A

Y4347, Email: chenjuntedj@126.com 1, Joiki Eﬂﬁﬁﬁiﬁ E@Q%ﬁi’)%ﬁﬁﬁ@f%‘% R 5


https://doi.org/10.12206/j.issn.2097-2024.202302040
https://doi.org/10.12206/j.issn.2097-2024.202302040
https://doi.org/10.12206/j.issn.2097-2024.202302040
mailto:1004060962@qq.com
mailto:twf1231@163.com
mailto:chenjuntcdj@126.com

IR SRS 20234 12 H25 H 41 12
754 Journal of Pharmaceutical Practice and Service, Vol. 41, No. 12, December 25, 2023

JERGURIE . L, SR E R mrE L 3R
1R A B IR 12 Wibs s g — o 30 3 2 AY
P ERAT 55

HAT, MARGRZEG RIS E R R E M SR
AR R B 25 BN A A B o i . AR
Y2 AT, — AL HE AR b 1 SR Bl 45 . A
K, ACE B R T B 2738 R G5 B FIAR
BRI LB, A AE N R G 2EN
BG4y, 7T ARG R 5545 5 s i A
FEAS, AN . PRI SRMER S, M o iR
K SN AN R A PRl BLIRZRD) Bz AR B
TR B2 W AT 4007, AR 2 p
AN FH T 2 B 00 AR R 42 B 0 e B ) A il
W AR A AR X S R AR 505 <1 000
TE WA /N3, 380 3 [ ) e 0 R 2 S
M 26/ N, Wi e e (s ) sh s R
A, I JERH IR AE S, SR AR AR e B A
BRAS LS AL T e, B2 N B 1) 2 Wi
HEEFEY,

VRTER FH A R 5 B 4L iR 5 R A
FER A, O 2N TR A AE bR R AR
W 2E T T, SR SZ AR | B 2 1 AN A
Y 5 e R R AR, A AR A AR
R AR K AR AR = W i 4 E S B B AT Ak
AP BT LC-MS/MS K I Ay e i A it
YRI5, TR 215 Ry I PO BRI
73, B SE ] LC-QQQ-MS RAKE, S8 )5 i
F MH Quant X % £ (1) 8040 -5 £ 4l 2 iE 17 DT Jic A0
SE AT, Z 5 B AR A MPP #1725 570
MR AR ST, 555 BT IR FH O A e, B8 Dk ]
B R RS, ORI TR T EAR TP ER, ROR
B T AR B RIRT R, R, ABFTE A
RRARERNP | ARTEZS A . 9 . D3 AR A5 g A kBl
B FEA, SR UPLC-MS/MS K64 A 454
ORI W /N o3 B 1R 0 4 7 vk 2 oo gt oy
BT 5 356 JFF HE 22 0 95 05 100 38 00028 1) A b =5 ) B AR
I i, SiHE 7 IR 2R Ges A8 1 v] REECRAILH .

1 Ak

1.1 &

Agilent 1260 =5 R0 AR (A, EAEEL LA
PL, —ICE, A ShERERR, HERAR; Agilent 6410 —
PULAT BN, A HL M 55 25 - (Agilent, 28 [F);
Mass Hunter B4.0 {4 3% T 1F u% ( Agilent, 3¢ [ ) ;
Microl 7R {18 250> ML (Thermo, FEE ) ; Vortex 6 %Y

W EIR A A% CHEAR DR, #17]) 5 Arium mini 88 267K
#L(Sartorius, FEH ) .
1.2 &

s, g M3 4l (Honeywell, ), HiR
NEOGEAISIGMA, SEIH), =T EA(GC, 2l =
99% ), VKT IR Ry (o i 4li, K R gtk HoAth 50
A TEA

2 FEMER

21 HmREfsE

T 22 e K2 B T 2R IR AP ARk B 42 P 2%
G2 WG A T A S A MR T R ST
i A HEREMEE T HERZERIERIE
BSHARMRN, RAELKEEFIKM S ml, EhiEE
(EDTA)4H, 7£4 °C F 3000 g &5.0> 10 min, B |-
TG EAEARR, B AE T80 °C UKAE TP FH, RS e 4y
BrRTZE IR LA L AR ARG 3R

M—80°C VKAHE H R i, S IRAR R, B 50 l, 43
AANA 150 pl B9 & T UL & H, W5E 1 min
J&, 7 4°C T 12000 g #.0> 10 min, B HL 100 pl -
WS 2N, SERE S0P . PR (QC)
AR 5 U)o A5 AN [R) IV A o il 25 75 21
22 RRBRA MM
22.1 gLk

{0 3% 73 85 % A Extend Ciq {035 4 (2.1 mmx
150 mm, 1.8 pum, Agilent) , # & 35 ‘C. i 3 AH
Al 97% K +3% W BEE W 7 10 mmol/L TBA #l
15 mmol/L VK fiff iR , Ui 8 /1 B & B B ¥ W &
10 mmol/L TBA 1 15 mmol/L yKEERR, SR 6Bk
JIE, VERFERE: 0 ~ 2.5 min, 0% B; 2.5 ~ 7.5 min, 0% ~
20% B; 7.5~ 13 min, 20% ~ 45% B; 13 ~ 20 min,
45% ~99% B; 20 ~ 24 min, 99% B; &4 250 pl/min,
HERERE 2 ul,
222 JUEs&

BN AISESL, B FIRSEULE: TSR
JE 150 °C; TS 13 L/min; 568515 17 45 psi;
B AR 325 °C B0 12 L/min; BAHE HLE
2000 V, WiHEHL IR 500 V, 718 TR R sh &
2 I B TR (AMRM) 0l
2.3 HIEA 5K R

A 52 1 46 3 3F MH Quant J7 2 %} UPLC-
QQQ-MS K AE iy I i K5 a5 5540 2 b B AT Ak &
HEATUC LA E 150 Hr, LUK B oA ds B Bs
5 A MPP(Mass Profiler Professional ) # {4 3£ 47 4%
T43Hr, ZJ5 4 MPP AbEIAS2I (1) 192 424 AR



2SR SRS 2023 4F 12 H25 H 41 % F 12l
Journal of Pharmaceutical Practice and Service, Vol. 41, No. 12, December 25, 2023 755

H YRS A SIMCA-P 11.0(Umetrics, Sweden)
AT E ST AT (PCA) Tl fe /> — 3 -0 51 o3 B
(PLS-DA) . il id 58 LI HES AL Q°Y Ml RPY X fF
P AR BT s A T PP R AR R Ty 2540 B
(one-way ANOVA) X A7 b 314 22 5 1) 48 5 7 i e
XTRELH | PRASBEAP A HGE S5 A4l sl AT ]
PR A R 2H T -2 S AT A0, T 2 A ]
RO L. AR P E/N T 0.05 H VIP
(OPLS-DA 24 Hris 2 G E S50 K
T 1L NN HOSTE R A YIs & . S T4
715 JFE U B s 728 5 P R P o g Sl 2 o502 ) 1R
TP B E RSN E B 22 AR N B R
% & F A MetaboAnalyst *F- 75 ( http://www.metab
oanalyst.ca) , . Ffl MetPA( http://metpa.metabolom
ics.ca./) AT HAT JE U0 28 06 A B IE I 43T o

3 4R

3.1 AL EEERTA

90 153 % 1 ) R At 52 350 g 02 e 9 25
TR 2% P R AT 45 SR R ), B 244 169 11
WA, @ 23 SN RN B, 19 HIHEZE A
B, 45 Z IR R, 50 2 1 1R ARAS e g 2, LU
Je 32 AR SR N AR YA 1) 4 Qi 4 27 53t i
5%, B HFEARHR Z RIAAELEATAT N F ST TR LR

FIE B2 25 5 CELFE AR MRS IR 4. 1

TOHEPRIE S ), INITTHERR TN H e SR LR AIE 22
SEAR IR AR R XTSI 45 S B
32 AT

R TR AR AR A A, X UPLC-
QQQ-MS RAEZ: MPP - abFR 5 Pt it 17 2
TCEIT T, E 5, XA A, s OIS
g, A ERD . RRIE S5 G B . BFT TSR AR A 9
QIEF A . JFNE R PR (AR &NELSA) |

JE S8 P P 9 88 ST T PR I i ) 5 DIE WAL

JHF R B 7 B 0 e &S 25 41 ) L TP s (DIE
T TPAE R A S (A b & A 25 47) | JiFI]
Vi JIELAE g ) Al 3 o) >R P AR B 1) T a3 e A
(PCA) SR R 4% 2H 2 I] 9 A3 21 2 S e HLAH G
PEo WK 1 FTR, 7E PCA B =443 5 I Hp o] LU
2. S A Z MAFE W] Bk, 3 4h, PCA
T3 QC RE S B Al R v, RIIAHE SR Y
I LR PR BAE R 4F, M s et T {5
PE— 28R 200 UE A 56 (4 7 95 X5 T
FTIE, B R 50 04 [ 3 R e W A A R 5 5
ok g AL HUE, A 1 TR, BT o R

22 B A B9 R*(cum) A1 Q*(cum) {E (ZE M) ) 7 F /)N
FRIHAE A, H Q*(cum) Ay [M1IH L (% (2) #iE
g, B g R BCRS LA, N 407
3T A8 1 Ot e /> — 3 1 -1 531 3 B (PLS-DA) 43
FAR RV FR AV b, 2R W B AR 4 i F0 58 7 fw]
A

3.3 Rt in ik kA A E LB

P B B N W TE A bR A ) 2 WG B4
AR E . B SCARYE S-plot T e A B 3 2 5
A AR o, A A AR L T P 25 A DG i B A
17, AT D 1 AR e o A v AR BE A A
Ko nE 1 TR, S-plot TSk [ A Al 5
—FWr, M —E A LT T EdE gk
RS T, 75 S-plot [ I 2 i ff i BTE 1Y A8 5 Xof
ZHIE] Y 53 B S DT BOR, X 268 BN oy Al BB
TR AR HAK, A8 & SR (VIP) )
M T AR 8 Y M, AR I LY FHOR A e AR AR v )
SRS R, WA VIP KT 1 1928 5] fE TS
R A YIRREY), E—2 X 20081 Hr i e 15 2
1 22 AR R FH B R R O 22 o A oc g i1
Br, PAE/NT 0.05 AR BN I EZE T A G2 E
o FETLLEbRAE, ik 2] 15 408 5 I i 2%
AR TETEAE bR S, A5 NLEE . L-1L A8 | D-
HEEW. FiRR. L AR . L-AAMR . L-ARNE
iR L-RAEIR . FLHR . o-D- 250 -1-8 R . 2-H
Fe-1-TEE NERRR . T R | X 2 Sk iR A o 1
KR 7 MR IE S5 A B 3 A G R IE TEAE Wb &),
ALFEUEE, LR R . L-ARR . N R o-D-Fi%]
BE-1-BEER | = 2 3k R A o Sk R 5 7 1 IR (.
ER G TE A A B, G LEE | L-R AR
PR, 2-FHBE-1- TS INERRR . o-BR N — R, =3k
P AR S S R AT 3 /N JHF 1B IH A7 98 2 A O 1Y
WIEAWIR &Y, G NUEE . L-IL A48 D-1 5%
W, BARSE R SR L3R 1,

4 g
4.1 xtEFH o FAER T TR KM R R RATIRN
W&

R 2= 58 19 B RSO 3620 IR 22 S
BRI A, T A B2 I s 728 i db 3
RO (R AT J, oK d A Y i T 4
7 I 78 1 AT RE SO HIL IR & 82, BRIk, bt
FEil 1t MetPA -5 (17 g 38 B 3 AT R AE - IE R A%
i A8 5 JFF AR A e g b 2 S A AR a3 s, R T
— RV IS 722 1) T BB L o 8 5 24K


http://www.metaboanalyst.ca
http://www.metaboanalyst.ca
http://metpa.metabolomics.ca./
http://metpa.metabolomics.ca./

SR SRS 2023 4FE 12 H25 H 4% 12

756 Journal of Pharmaceutical Practice and Service, Vol. 41, No. 12, December 25, 2023
A PCA HERIE S-plot
09/ R2=(0.0, 0.104), Q2=(0.0, —0.278) com1] -
) 08! ‘R2 5 A
T B 14 000 0.7 -Q2 + VIP[9]
QNPT 12000 0.6} s
04957 \ S10000 0.5 4
02 \ 04!
70N a3 3
14000 8:15
120000\ X oL I I e 2
10000\ R —0.1! 1 =
80007 \ e —02! il 1
2, 6000 \.g; \ ~03]
?4208&7“ -'1‘."‘3 : e —0.4} 0 -
> oo 10020 ’8-2: Ry
2000 8 0.6/ :
2 (())goﬂ So a0 0w -0.71 . -l
60007 0 01 02 03 04 05 06 07 08 09 1.0 ~1.1-1.0-0.9-0.8-0.7-0.6-0.5-0.4-0.3-0.2-0.1 0 0.1
1.0 4?:5!9@1?, S—plot
09 R2=(0.0, 0.088 7), Q2=(0.0, —0.204) p peom1]’
0.8 ‘R2
07 o 5 VIP[6]
0.6
0.5 4
0.4
03 3
0.2 2
0.1 B
0 R 1
0.1 e q.
L 0.2 0 B
00120 — 4
4000y €, o 100" 0.3 _ E
6000, ~5p 40 90 =04 | f. - ! - . -
0 0 01 02 03 04 05 06 07 08 09 10 ~1.1-1.0-0.9-0.8-0.7-0.6-0.5-0.4-0.3-0.2-0.1 0 0.1

HRRLIE

S-plot

C R2=(0.0, 0.058 5), Q2=(0.0, —0.194) 7 pcom1]
R2 :
Q2 6 - VIP[4]
5
4,
I 3
= 5l
- 1
0
T —1 {|=
0 01 02 03 04 05 06 07 08 09 1.0 -1.1-1.0-0.9-0.8-0.7-0.6-0.5-0.4-0.3-0.2-0.1 0 0.1
b B
T TR PCA ke S-plot
TR R2=(0.0, 0.132), Q2=(0.0, —0.269) : ;
120, 0.9 s 3 ,
20 40 Eﬁ‘f‘»ﬁq"l‘qg;?j’\l?20330 08 ‘R2 5 -p(corn)(1]
20 /Koo 0.7 Q2 - VIP[6]
14,0007 /N s 000 0.6 4
120004 5 Z 0.5
10000 2 0.4 3 .
8 000 A= T 0.3 ]
[ 0.2 .
~ eooo\* 0.1 2
5 40007 0 _ .1.
20004 —0.1 i ~ 1 LI
g 0.2 T P
-0.3 0 , “ﬂl
20 -0.4 iy
TOOE, s “60 :8~2 P -1 L
e 0 01 02 03 04 05 06 07 08 09 1.0 -1.0-0.9-0.8-0.7-0.6-0.5-0.4-0.3-0.2-0.1 0 0.1

1 ET UPLC-QQQ-MS iJ PCA B85 E . A XIEIEE X S-plot
ASBFREALL vs IS BENPL vs IRIEZE AL vs JFIEAL vs T TR AL BALSE AL vs (IR HEM &ANE LS ) vs (&I TR ) vs
QC; CABENAL vs (M HENN &AREZEAT) vs HFE; DAREEAAL vs (IS0 &AREZE A1) vs T T ARG

AT S T A S A R AR A
PEVEA FR bR, ZEACEE B AR T3 A v, AR hE
%Y EE B K T 0.10 B, AT HE A CH 2B R i bR
FgHE R . & 2 A A AR LA B SR, 45
G PAHSCE N, 15 5 Ot R R B AR AR
P 28 rp BT A A0 L R S5 IR R IR
Jif S 2 ok AR T 8 % AR Tl B, 45 A Al 2A
FR, BARAFE TN 2R . KA M s 20 R A
(Alanine, aspartate and glutamate metabolism ), 2~ fif
fig M1k 4 fieg iR A 3 ( Taurine and hypotaurine
metabolism), P il 2 {14 (Pyruvate metabolism), —
FRIRIEIS (TCA cycle), RN 221 (Phenylalanine
metabolism) , 7+ 24 BEfE 14 2 1R 1Lt (D-Glutamine

and D-glutamate metabolism ), & LA i (Inositol
phosphate metabolism) P S €43 A1 EEREL 15} (Starch
and sucrose metabolism); JHIE45 A W R T 4 4
AR %, g5 5L anlkl 2B s, B FE N &R . K
KGR N AR AR, A 2 e Fn s 2 R A,
P RIS A5 DA R T o R RE MR A Qa5 T8 B 2 el
T 4 ZACHHE i, g5 A 2C B BARE RN A
iR . RE ARSI, PR (Pyruvate
metabolism), —RIREIA (TCA cycle) FIBER JILEE
AR T TR IR A i 2 2 T 1 S i .
TR LB, &5 R an &l 2D s . iR it i &=
BRI T 25 R R 722 B 2 8 T WA R g it
e WAl . SRR AR NG B, U B X



2k SRSy 2023412 H 25 H 414 5 12 0]
Journal of Pharmaceutical Practice and Service, Vol. 41, No. 12, December 25, 2023 757
R1 EHNBEEYRED
P55 45 vIiP pfH  Trend' Trend® Trend® Trend' Trend® Trend® Trend’ Trend®
1 JULpEE 552 0.00 ! i 1 1 T 1 ! !
2 L- 1AL 204 000 ™ 1 7 1 T T ! 1
3 D-H#RE 1.03  0.00 " 1 1 1" pek " ! !
4 AR 1.66  0.00 V' ! ! 1 1 o 1 1
s LS 160 000 I v . ' e e o e
. LR 588 0.00 e v . ' e e . e
7 L- AR 232 0.00 o 1 ! 1 T o 1 o
8 L-RA&H R 159 0.00 1 1 ™ 1 1 1 1 7"
9 JRIR 377 0.76 ! 1 1 1 1 1 1 1
10 L7 HER 1.08 038 ! 1 1 1 1 1 ! !
11 D-H A HiR 190  0.19 1 1 1 1 1 1 ! !
12 LR 453 0.00 T ! 1 ! 1 " 1 !
13 L-to 8 R 1.09  0.06 ! 1 1 1 1 T 1 1
14 o-D-HHME-1-BER 8L 104 0.00 T T 1 1 e e 1 e
15 2-F L 1-THE 284  0.00 " ! 1 1 " " 1" 1
16 FIFAR 2.86  0.00 1 ! 1" 1 [ [ 1" 1
17 2- TERIR 126  0.13 1 1 1 ! 1 ! 1 !
8 g 237 0.00 e e e . ' e ' e
19 IR 241 024 ! 1 1 1 1 1 ! 1
20 o 1.96  0.04 ! 1 1" 1 1 1 1 1
21 il 1.05  0.66 1 1 1 1 1 1 1 1
22 DL-SH 4R 435 0.3 ! ! 1 1 1 1 1 1
23 i 2X- 2 3 1 287 000 1 ™ 1 ! ! T ! "
24 FE e 460  0.00 " " T 1 ! V' ! 1"
25 4-NEL ISR 1.01 040 ! ! ! ! 1 1 ! 1
26 KR 1.07 043 ! ! ! ! 1 ! 1 1

H: Trend': JHAEZERD vs fEEEXT 1R ; Trend?: JHIEZE A vs (XS IE; Trend’: JFE vs XS IE; Trends JF1 1B AHAEE vs (HEREXTIE; Trend®: &
vs NBAE3E M Trend®: IFI TFBARES 8 vs NEASHEM; Trend’: & vs NHIE S5 47 ; Trend®: T THBARE 8 vs IHIE4E AT ; "P<0.05, ©P<0.01,""P<0.001

RIFTEHIE R G A HEMEN . 5
SENT DA 25 S R L, IR AR KA il
1%, TR Ao 30 [ A A 2R S i & Ll v
IFEH
42 RIAARED LT AR A B A 6916 Rk AT 2
B F B

JH T TR AR AR R AR BRI, 2 Wiz i IR A 2
A SRS, HH WSR2 RS NTE
R R R B 2 IRIT S BHGST, Fos KRRKBE  FTT
NS S ER B B AR A S E A T . R RR T2
Wr = ZEAKHE CT. M 75 5 MRI % 5218 % kA .
CT S8 2 kil FBoAE 3 P Mm-S B
B, TOE IR T2 Wit A B AR B
U . P, SRR BRI JERA

PRI A= bR S ) B B A IG RIZ W o AT
FEN N5 PR s BERE AR 5C A AR LR Wb 5 Y
AN S PR B LA R R, T —
I e 3] ) 22 S AT T IR B S008I M
A HAEE A L W 3 R, IR R S
TR AR g R SRS IR M L, RAE
FRANTN R S b S W R R RS, i e o Sk iR
Y SR R, TR LUIEAE b AR
I, AR H A B R BT IR Y 22 A, B R
K 3A; IHIE S5 A B | R R S R RS I A
FE, TN R i 2 S B T IR, LR A S X
B3k i L B, BRI E 3B; iHiE
S50 T TR i R S i R S A L
LB 5 i S R RS, BARIE 3¢, 4



SR SRS 20234 12 H 25 H 541 12

758 Journal of Pharmaceutical Practice and Service, Vol. 41, No. 12, December 25, 2023
A0 e B O
5 L
WNER . RITEARRA TR
8t O
) I
o ! @ e samiH
26 @ AR TR S IR AR A 2
% ° Tl '31. AR % ° .
! A _-' = BWIE . b3t . R %Ijgﬁgﬁ*ﬂﬁﬁéﬂiﬁﬁj
8% ® @ urEmity IRt 2@ JVEE AR A
W= e =Ty A S TR A .
ar o® D;L;;ifzz;ﬁ’ﬁwbﬁf , 18 O
£} Y. i 8 O B e
% & ﬁ*ﬁfgﬁﬁﬂjﬁﬁ @ ) TEMFIHEREA
0 0.1 0.2 0.3 0.4 0 0.05 0.10 0.15
C ‘ D
waEm . Ki1cammeamitis @) ;e
0| &
@ 6
8t g
= ﬁ%)ﬁ%
5
get e o E
4 |° o
2 IR . s @)
, |8 - ©® o O
: (J WUEEwERR S ; Q ; . . . . . .
0 0.05 010 015 020 025 0 002 004 006 008 010 0.12 0.14
B2 IPA D ESEIRATITRE X EEX IR
A BN, BARE S 75 CJFE: DT TR
A B Y
10} L w0 L B = (e 1R
10°1 =R °1 ¢ - JETEZ £
10°- == 185: = = i
o] B =
i E 10°1 =
105 = 1021 =
104 - 101 =
1 1B & — 14 =
L-R&HER W NSk WIRR RSk L

C

3%x107 3 RO IR
I3 £

e e s

2x107

1x107

JULEE
B3 EEEYINEHERRIRA,. BERMN, BESA. HEMFTEERSEP ISR

A NS HERN  FHEAH OB A bR s BALESS A ARG A W hn i) ; C GBS A, T IR AL A D A LR A i
*P<0.05, ¥*P<0.01,***P<0.001, 5{dtFExf HaZH Lh i

b, BARBIRR I T AT IE RGP R B A 5, ATRE SR PR REAC R AN, A A TR] Y 22 5248
WAl ka3 22 AR, SR e 2 SRt 7E o T AL 225, SR EAR LI I Db A 1 e 52
JFRE R s s B R B P RO g e BRI



2SR S g

20234E 12 H 25 H #4185 12

Journal of Pharmaceutical Practice and Service, Vol. 41, No. 12, December 25, 2023 759

A58 UPLC-QQQ-MS AR 454 DMRM

B R AR 2 E O A T T IRAS A | IRGE 2
A TR T AR A i A R (B R S IV 1Y)
BT 205, 3 S 1 1540 740 T4
3ANERHAT RN s | RIS A R s | PR R E
JHE T AR AR AS 98 R A 5 AR N ML T A A S R 2
ST TEAE AR R, AR X 2 i 22 R AR
W E R 8 4. 4 45 4 45 | SRAERRAT S Ib
B NGEZS A B AT 15 IR A e R A
PR 3 AR AR B . AR RS B 22 AR
DA & B A A I T 25 SR, R B e A R 2L
i) 1 AL ) B AR B IR AR S 5% iz, i
A LB e IR 8 b . MRE 45 . PR . FT D30
R4S P v 1 3 el .

[S% k]
(1] Wi, SEaki, REENE, % IR AL R RF RSO 1 (0 BF St

J& [J]. i E 2 aEE A, 2021, 37(1): 6-12.

(E3#% 752 M)

[17]

[18]

[19]

[20]

[21]

[22]

23]

[24]

JAFRLL, VFREH, ERUE, . BT RHUIFREEA [0]. TP IE
ZyHeE SRS, 2021, 35(10): 757-758.

TR S s #E 2  E N ASE N A & N R R e
[D]. MR EE: ST HBR25 5, 2021: 19-40.

YANG P W, CHEN T T, ZHAO W X, et al. Scutellaria bar-
bata D. Don and Oldenlandia diffusa (Willd.) Roxb crude ex-
tracts inhibit hepatitis-B-virus-associated hepatocellular  car-
cinoma growth through regulating circRNA expression[J]. J
Ethnopharmacol, 2021, 275: 114110.

SHIL P, CHEN T T, YUAN Z, et al. Apoptosis and antitumor
effects between B-elemene and astragaloside and drug mechan-
ism analysis[J]. Pak J Pharm Sci, 2018, 31(5 Special): 2271-
2276.

W N BR IR TR TACE B A5 IT R IERY IR
JRBFSE [D]. BT [ AR EEZ5R2%, 2018: 17-29.

TR, A, Ht, NGRS 2 R E S I ZE L
SPIRIT IE MR A R S 2 R R (0], h
BEFHZG PPN 54347, 2020, 20(2): 149-153, 157.

R, R AR, ALV, 45 /SR X T LF AL K R IE
MMP-2 ., TIMP-2 kN [1]. i TR E 4, 2018, 45(5):
1066-1068, 1119.

#1%%. Nrf2/ARE 15 530 5 5 /NEH A LR RIFLF4Efb iy

(2]

(3]

[4]

(8]

(9]

[10]

[25]

[26]

[27]

(28]

[29]

(30]

(31]

g, 5. R R A A S I 5T T R X
BRI [J]. BE22558, 2017,23(6): 5.
BNGG, wliiE . AR AR R S P RN (7], =7
HRER2EBE2AAR, 2015, 38(5): 97-100.
FJRTr, FET7, SekE 56 I I T8 2 R 0% A SIS 5 it
FEBkNE (1], B HATHRZ: 2R, 2016, 25(5): 589-593.
FRUR. ET LC-MS/MS A 4 41 i 28 25 1l 35 4 Casif e 2=
W% [D]. Abat F=EREA5¢ 2021.DOI:10.27193/d.enki. gjsky.2021.
000071.
DiRs, 2R, M AR5 R M T 1) A 2= A e i
[7]. SEHIEE 2R, 2021, 37(7): 944-947.
BT, R, EHIE, & SR YR EY
rP R P [J]. 25950k, 2022, 42(6): 988-999.
ZAMPIERI M, SEKAR K, ZAMBONI N, et al. Frontiers of
high-throughput metabolomics[J]. Curr Opin Chem Biol, 2017,
36: 15-23.
M, KOS . A B ARTE TRt W S i e
B [7]. BE2REEIR, 2017, 23(11):2131-2134, 2139.
ZHOU J B, MIN Z H, ZHANG D, et al. Enhanced frequency
and potential mechanism of B regulatory cells in patients with
lung cancer[J]. J Transl Med, 2014, 12: 304.

[Wf AT 2023-02-22 [fEEIBHI] 2023-11-29

[HxmE] HEfR

MUY [D]. 3 5L 2 X B4 5, 2018: 9-24.
RXERAE, XA, TKREUR, S5, /NSEE X ARSI Huh7 20
IR T (1], A PR A 28K, 2016, 11(6): 746-
749.
RN —. /NSER 5 2 LSRG X Hep-G2 JITHi 40 i 4
TZREEN [D]. YoFH: 10T R G RAF, 2018: 9-29.
FELLIHE, AR, 2R, /NS H22 I/ BURR AT Y
HEFHAN R B E FIALERIBESTE (7). thARrh R 25221, 2014,
32(6): 1386-1388.
FLil, SRR, AR, 45 S T RS U X A HepG2 4
JNESEFAPA T (9PE T [7]. TP EE25(5 B, 2020, 37(6): 45-49.
TR, T 3R, thii IV, 55, B PRE N6 JAK2/STAT3 {5
53 I VRS SR 0 M A S R T 0], BRI AL S A A2
2021, 26(3): 295-299.
WO B BRE A TR T R UR D A RE 5 FRUE 9 B N 2R 1Y
I RAIF ST B HoX Th17/Treg A (520 [D]. 1M 7B
2%, 2020: 23-39.
JIANG S L, HU X D, LIU P. Immunomodulation and liver pro-
tection of Yinchenhao Decoction against concanavalin A-in-
duced chronic liver injury in mice[J]. J Integr Med, 2015, 13(4):
262-268.

[WfeEHA] 2022-08-24 [EEIAHEA] 2023-02-27

[AxmiE] ZHME


https://doi.org/10.3969/j.issn.1001-1978.2021.01.002
https://doi.org/10.19288/j.cnki.issn.1000-2723.2015.05.025
https://doi.org/10.19288/j.cnki.issn.1000-2723.2015.05.025
https://doi.org/10.27193/d.cnki.gjsky.2021.000071
https://doi.org/10.27193/d.cnki.gjsky.2021.000071
https://doi.org/10.1016/j.jep.2021.114110
https://doi.org/10.1016/j.jep.2021.114110
https://doi.org/10.1016/S2095-4964(15)60185-6

	1 仪器和试药
	1.1 仪器
	1.2 试剂

	2 方法和结果
	2.1 样品采集和处理
	2.2 液质联用分析条件
	2.2.1 色谱条件
	2.2.2 质谱条件

	2.3 数据处理与模式识别

	3 结果
	3.1 参与患者的临床资料
	3.2 多元统计分析
	3.3 代谢物筛选方法和生物学意义解释

	4 讨论
	4.1 对患者血浆样本中涉及的代谢路径进行深入探索
	4.2 代谢标志物组可能成为潜在的临床疾病早期诊断手段

	5 结论
	参考文献

