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K TN A 2R 2 4 2 P ili £1- 4 Ak /D B 1) i 3R M o o - 22 5
R A RE AN A g i s
(" T KFANET A SRR, EL 06321057 #7584 A% W % U E R RIME, @4 834600;
ST REHEAETE LB T, AL 063210;° BALIREE RFRESF A, EL 063210)

WE BB SRR 4E 4 (TPF) /N R S iy 22 R IR B . i 4% 30 2 SPF 4% CSTBL/6 Mtk EBEL 5> A
241, M4 15 1, S A BRA ATEOR B R (BLM) 4, 5l — IR AU VE T BLM (1 mg/kg) 55 IPF /NRURERY . SR FH 95
KK — FHAL (HE) YL (o W8 il 4 205 FEA B 25 s SR I R AR SR 4T ( Sirius red ) 4 0, W82 i 4H 28 e IR 2T 370 AR ; % JH G I 2 2 i 1k
IPF /B 22 Flg BRI I TR 4R 00T, R HE Yo 0 /R BLM 41l 4 2045 44 25 AL il 60 7] s U7 24 i 0 2
BEAE IR ; Sirius red Y40 g7~ BLM 20 Hp /) BT fili 180 5 B 0K 2 e TR 1 4 U 5 g 0 21 24 43 B 25 SR i 7 BLM. 21 /0N BRUBR A i
RAEBUE G 15 422 SRR B, b 11 422 R lg BriCi B4 22 2 e B T, E2E S ek i
TMBERRTE H B IN e S EFE N RS . 4518 BLM 4/ AR IS & A 0028 , B R 2 B IR W R 1 ( PGP) (18:0/18:0) |
PGP(i-12:0/i-24:0) PGP (i-13:0/a-25:0) L KBS HEAH 6 ( PC) (18:0/14:0) PC(18:3/16:0) .7 LB EEAH f% (LPC) (16:1)

I LPC(18:3) Z22 S MENR A 4 vl REALE IPF 1oyt 8 rh A 4 3 B A o
KEEWR R A NENGETAEAL 5 1K 5 i 22 5 WA T UL 5 9 AL AR S PHE A ik

mESES RI135.2
XEERERL A XEHS 1000 - 1492(2025)04 — 0642 - 07
doi: 10. 19405/j. enki. issn1000 — 1492. 2025. 04. 008

B % M il 41 4E 4L (idiopathic pulmonary fibrosis,
IPF) 2 — il PR AS B 1) 08 e 2 A7 e s 9 2 i , Ry
AIF S T2 R AN Al W A 2T B AR R o SIAE K TPF %
R R R BT H, AT 2 Rkey 300 77
N BRI R WA B L SR, T IPF &
WML AR 2, HLE A BB EF 4L 25 Pk 3 JE i Fn e
K Je AT EARRERFAR IPF [ 3 Ji o B | B L A= A7
] (ERBERATEIAYT Y o L, 3248 TPF AT LE G
SRR R OCEZ . HET, © A DR IE AR B AE
IPF {1 & S B v 42 E AR 1T, MR 7 1R I [ s A
WA 55 o 5 355 DAY JBi P oz 93 ke a2 4 0 A
BT AEAL AN IPF (YRR B RS b
AR AU i S5 A= M b 25 T A 30T
25, Horp I R NG ot 4 2 7R 22 B 1112 IR v R B
PAE S o P, MK G B4 2 AT LAy IPF 40t
— MR TE AR YT R

2024 — 12 - 18 H2lK

G ER ARRF AR (4% : U21A20334) 364 {44
Bl IE 4T H (45 : H2022209021 , H2022209039 ) ; K 2
HEREFT I 4RI H (45 :202410081004)

VER A R, & ARHE
ERW, L, F PRI, 5 AF 4 , E-mail : whilhl@ 163.
com;

T3 2% 4 R0, {5 1%, E-mail : hh1 hh2113@ 163. com

P R R 3R (bleomycin, BLM) %51
i RN T2 A /N BRI Y, 5T v OB (1 - B
T BE — DU AR FF R AT I E] 5 3 A ( UPLC-IMS-
QTOF) 2 4if IPF Ifil 3 I5 Bt 2“7 2 5%, Oy 1PF 73 F-Hll
il AR TE BT e BB e R R RS o

1 #MR5EFZE

1.1 ##

1.1.1 4 30 H 6 ~8 Jiik SPF Zifit: C57BL/
6 /MR CPIIART Ry 16 ~ 18 ¢) , Il A o [E Al 2y
G E BIFSEE [ SCXK (57)2022-0002 ], 1] 97 T4E L
PR R 2= 5256 2l v o0 B B 2 56 %5 [ SYXK (3)
2020-007 ], fEl SRl HE A (22 £2) C,BRESE, Al
YoKo LR AR TR shYMe B2 5l 2 it
(2023-SY-040) , £ BB B2 25K

1.1.2 zZMEL5XA UPLC-IMS-QTOF ( &
Waters 2\ 7] ) , Olympus DP80 Y% i fik 5% ( H 4% O-
lympus 23 @) . 7 AR K — B 41 (hematoxylin eosin,
HE) 33 (ki DR WA R AR) CRIR L
(Sirius red ) YLy (AL U MRAEWEARARAH]) |
BLM( % [E Cayman 23 #]) W EE, Z N R (56 [
Fisher 2y 7]) o

1.2 7%
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1.2.1 #h#am5 @ % CSTBL/G /NS
2 21 X RRZE (C) AR 2 3 B ( BLM) |, &40
%15 Ho BLM 41/h 7 DL — AU T 50 pl
f90.5 wg/ L) BLM A= B R K IR A 9 (B H/NER
BLM 754 1 mg/kg) , X FEAL7H 1 SF R R AG A B R
Ko MERIE 21 K. 21 d 5, G0 HZ2RREE /N R, B
/N BRI, ZE A0 ikt P I A2 g, LA il A7
-80 CUkH M T IaZesi s,

1.2.2 HE $&NEMARBEL LS HaEY
HET 60 CHAT 6 h KKE T -HAR T M &
15 min, oK Z 82 T A1 14 10 min,90% .80% .70%
LA S min, HRKHE 15 min, B 5 757 AN Y
LS min, 2% ERFRKG 4346 2 s, B R AKR K 15
min, T YA 4140 1 min, IR IR EF 70% 80% .
90% Z,FEH 45 min, L/KZEE T F1 14 10 min, —
H2E T A 4% 15 min, fi 5 PERT S 7, ISRt 2
ZURBIEA

1.2.3 Sirius red &M A LI B BA
U E T 60 CHREFaH 6 h ARCE T ZH R 1 I
I % 15 min, JE/K ZFE 1 A4 10 min,90% 80% .
70% P84 5 min, {R/K R 15 min, B J5 2575
AKEYLA 5 min, 2% FHFRIHE 7L 2 s, HARIKREE S
min, Sirius red ZLIF YL@ fitiZH2H 30 min, KK E T
70% 80% 90% £ 4% 5 min, LK L T AL 4%
10 min, —H 2K T #1145 15 min, $5J5 o2 B B
F ISR it 4 2 U SRR

1.2.4 ©PRFAFHRGRRELE S0 pl
M35 200 pLEEPOE (HEE = 20 =1+ 1), RIZHR
% 10 s, 7 =20 CYKFA P B 47,4 °C,11 304 v/
min 2.0 20 min B EVEW, TR 4 °C,11 304 r/min
B0 5 min BURVE, BIPEECEEE . BUAh, AR
i TP 100 wWLTR A4 Ry T e 4551 ( quality control
QC) B, LAWE I 43 By 2o 7 rp 1) 2R G e e 1k VB HS
— 5k,

FHEA L QC #E47 g it ) UPLC-IMS-QTOF 43
MRz o VA A BT RS A5 4 T B AH A | 0. 1% H R
AR, WA B R ISR EE(L - 1,V/V) 5
0.1% W ERH . BEEEVEMARF W F:0 ~ 1 min,
99% ~70% A;2.5 ~6.5 min,40% ~10% A;7 ~10
min,0% A, FIEAREFAE 45 C 73 M 0. 4mL/min,
1.2.5 HEADFEEHG ARt > E LR
Progenesis QT F{4%F E504 E 47 o A0 0 55 L WA | 0
PO EBFUE 1k, DT 75 21 5522 19 £ B8 B[R] (re-
tention time, RT) F151 fif F (m/z ) ER4J 0 10 e 58 32

FIH SIMCAL4. 1 B AR, T 32 0 73 B i
(‘principal component analysis, PCA) & 1F 22 i & /)
3 543 B2 (orthogonal partial least squares dis-
criminant analysis, OPLS-DA) , &%/ {4 i) VIP >
1, D7 22008 P <0.05 hERAGIIFE L, M5,
PEFE LIPID MAPS ( https : //www. lipidmaps. org/) . A
2 4H B4R & ( Human Metabolome Database,
HMBD ) il 5 #5518 15 5 K200 7 B4 13 ( Kyoto Ency-
clopedia of Genes and Genomes, KEGG ) 4 i M 1
' LipidBlast ${4fs PEFEATAR B R 00 5 %0E o
it 4h, Al FI HMDB ., LipidCCS ( www. metabolomics-
shanghai. org/LipidCCS ) DT Jir 25 5 X 1] 47wl 45 #% 1
(collision cross-section, CCS), CCS {H iR 2= &4 +
5% B I 2RI 5 I TE Y 25 22 AR
FIFH MetaboAnalyst 5. O (http ;//www. metaboanalyst.
ca) LEERAC AT B AR 0 USR8 03 A FA & A
e tiiE

2 #HR

2.1 HERBER WA 1 R, C4/hAtdHA
YL A AL AT 4 S %, R DL S 5 BLM. 2170 Bl il
LRSS ZE AL i 11 s D 2R A e BE B i I, 1
A R AT AR A AR SR CRR, 300 X ek il 2H 41

H) SR
Rl SEAE

A B

1 /NRATEL HE FEER x100
Fig.1 HE staining results of mouse lung tissue x 100

A: C group ; B: BLM group.

2.2 Sirius red LeBER UK 2 i, Sirius red
e n DIV i eF 44k, 5 C ZA4H L, BLM
20 rp /IS B Al 2E 2R o R i 22 R TR i A AR
TR .

2.3 ZRSEUHSHHIER WE 3 Frr, AR5
B B K B A AR B 140 i, PCA 254 8
7~ C 21 BLM 20 HA 35 i A A 7% (OE 85+ : R2X
=0.368,0Q2 =0.025 5; 11 & F:R2X =0.384,Q2 =
-0.1) ,0PLS-DA FiI S-plot 43#7 7~ C 2HF1 BLM £
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2 /NERBHZEZR Sirius red LR x400
Fig.2 Sirius red staining of mouse lung tissue x400
A Sirius red staining in C group; B: Sirius red staining in BLM
group; C: Sirius red stained polarized light microscope image of C group;

D Sirius red stained polarized light microscope image of the BLM group.

MHEAEARFEAE 22 5 (IE & F:R2Y =0.93,02 =
0.769; % B F:R2Y =0.922,02 =0.698) , 4},
200 YRIEACH A SCHES A 56 3 s, B AU A HS 30 3 1

A

o WK 4,

2.4 MFERERAGFWAFIE WES x5
C 4IAHLL , BLM e ) 15 4> 22 R B4, Horh
1142 SIRIR A 194 1), A4 Heptaethylene
glycol, PE(18:0/15:0), PC(18:0/14:0), 5-Hexyltet-
rahydro-2-oxo-3-furancarboxylic acid, Cesamet, 1, 1'-
[ 1,12-Dodecanediylbis ( oxy ) ] bisbenzene, alpha-Muri-
cholic acid, Cinobufagin, Mg £, B5 iz # 2 i ( phos-
phoglycolate phosphatase, PGP) (18.0/18.0), PGP (i-
13:0/a-25:0) , PGP(i-12:0/i-24:0) .4 /2= RS it
W R (% 1), A 45 B0 195 IE A ( phosphatidylcho-
line, PC) (18:3/16.0), ¥ It 8 Mt IH 5% ( lysophos-
phatidylcholine, LPC) (18.3), 1A I #5I8HR (lysophos-
phatidic acid, LPA)(22:5), LPC(16:1).,

2.5 ERBRRBWMHMERSH WA 6A Fs,Xf
2SR S ST G K s A
PR ot At W T ot ol 2 L, 2K 3 e oM e LT
1R I N AT AR HAI R I | H R S e 6 4>
R bk, 2 5 4 2 AR RO AR Hicat o

B3 —HETRER

Fig.3 Two-dimensional ionic strength diagram

A, B: Low energy ionic strength diagram of negative ions in C group and BLM group; C, D: High-energy ion intensity diagram of negative ions in

C group and BLM group; E, F: Low energy ion strength diagram of positive ions in C group and BLM group; G, H: High-energy ion intensity diagram

of positive ions in C group and BLM group.
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K 6B fr7n , AU R 5 iR 2 19 2 ZRARHER 0 |
TR ARG - ik e R H il B R I, e 2 5 H

IR T vh W B2 g 1) 22 AR A PGP (18:0/18;
0), PGP (i-13:0/a-25:0) FI PGP (i-12:0/i-24:0)

BAETR H w6 1Y 22 S AR A7 PC(18:3/16:0), LPC  (5R2),
(18:3), PC(18:0/14:0) F1 LPC(16:1) ,Z 51l
A pBLM B WP-BLM C M2.p(corn)[1]
Control M Control 05
40 Qc = -
- = 400 =, o
= 0 * 0 =
Luu) — % 8 -0.5 0
-40 5 -400 g 10
-80 — -800 -15 03
-80-60-40-20 0 20 40 60 -800 -400 0 400 20.5 -0.3-0.100.1 0.3
t[1] 1.01165*t[1] pl1] -1.0
D eR2 E F
05 mQ2 MP-BLM M p-BLM
: M Control M Control
0 40 HoC =400
-0.5 [ 2
-1.0 = 0 200
n = =
-5 =40 £ -400
-2.0 IS}
2.5 -80, ~-800
-02 0 0.2 04 0.6 0.8 1.0 —80—60—40—2010 20 40 60 -800 -400 0 400
t 1.004 92*t[1
G [1] N [1]
M2.p(corr)[1] ®R2
E4 PCA 1§45 E OPLS-DA B4 E, — 1.0 1.0 mQ
= 0.5
S-plot EFNHESI % Z 05 03 0
Fig.4 PCA score plot, OPLS-DA score plot, % 0 0 -0.5
S-plot plot and permutation test -0.5 p '1(5)
A; Negative ion PCA score chart; B: Negative -1'90_3 02-0.1 0 0.102 . _2:0

-1.0 -02 0 02 04 0608 1.0

p[l]

D Negative ion mode arrangement test; E: Positive ion PCA score chart; F: Positive ion OPLS-DA score chart; G: Positive ion S-plot; H: Positive ion

ion OPLS-DA score chart; C: Negative ion S-plot;

mode arrangement test.

F1 CHF BLM H/NRIMR e ERERR S
Tab.1 Differential lipid metabolites in plasma of mice in C group and BLM group

No. Lipid HMDB ID Measured RT(min) Measured CCS (A2) VIP  Anova(p) Trend
1 Heptaethylene glycol HMDB0061835  349.18 1.75 176.27,167.76 2.21  0.0209 1
2 PE(18.0/15.0) HMDB0008988  706. 54 9.14 292.45,299.48 1.47  0.0056 1
3 PC(18.:0/14.0) HMDB0008031  734.57 9.74 301.87,306.48 4.64 0.0140 1
4 5-Hexyltetrahydro-2-oxo-3-furancarboxylic acid ~ HMDB0030984  232.15 1.45 155.77 1.53  0.0422 1
5 Cesamet HMDB0249827  373.27 4.62 196.73 1.93  0.0298 1
6 1,1’-[1,12-Dodecanediylbis( oxy) | bishenzene HMDB0039760 355.26 4.62 191.22 3.61 0.031 4 1
7 alpha-Muricholic acid HMDB0000506  431.28 4.61 199.02 1.05 0.0360 1
8 Cinobufagin HMDB0250266  460.27 4.37 210.78 1.17  0.0079 1
9 PGP(18:0/18.0) HMDBO0013504 857.53 2.85 305.97 4.13 0 1
10 PGP(i-13:0/a-25.0) HMDBO116553  885.56 9.49 312.28 7.20  0.0055 1
11 PGP(i-12:0/i-24.0) HMDBO116547  857.53 9.87 301.53 2.08 0.000 1 1
12 PC(18:3/16:0) HMDB0008199  756.55 8.89 301.40,303.48 12.37  0.000 3 !
13 LPC(18.3) HMDB0010388  518.32 5.71 233.19,241.63 2.15 0.0083 !
14 LPA(22.5) HMDBO114754  502.29 6.16 218.22,224.18 1.23  0.044 4 !
15 LPC(16:1) HMDB0010383  494.32 6.06 229.39 4.35 0.0114 !
F2 HimBEERREELANH M BER Hm BB EE X 5 5

Tab. 2 Glycerophosphocholine and glycerophosphoglycerophosphate metabolites
Set name FDR Metabolites numbers Metabolites
Glycerophosphocholines 2.69E4 4 PC(18:3/16:0), LPC(18:3), PC(18:0/14:0), LPC(16:1)
Glycerophosphoglycerophosphates 2.60E4 3 PGP(18:0/18:0), PGP(i-13:0/a-25.0), PGP(i-12:0/1-24:0)
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value
2.6

PGP(i-12:0/i:24-0)
PGP(18:0/18:0)
Cinobufagin

0
PGP(i-13:0/a-25:0)
5-Hexyltetrahydro-
PE(18:0/15:0)

-1.9

Hetaethylene glyc

alpha-Muricholic a

1,1'-[1,12-Dodecan]
PC(18:0/14:0)
LPC(16:1)
LPA(22:5)
LPC(18:3)

PC(18:3/16:0)

0l Q4 < i w = o fad] = n

5 mEEFERRGHRE
Fig. 5 Heat map of plasma differential lipid metabolites

A
Glycerophosphoglycerophosphates

Glycerophosphocholines

P value
0.15
. 0.10
Steroid lactones 0.05
0
o o Enrichment ratio
Bile acids,alcohols and derivatives 50
100
150
200

Glycerophosphates

Glycerophosphoethanolamines

2 4 6
-log, (P value)

Metabolite set
Bile acids,alcohols and derivatives
Glycerophosphates
Glycerophosphocholines
Glycerophosphoethanolamines
Glycerophosphoglycerophosphates
1 Steroid lactones

E6 mRERERRNFVWEESNSEERGE
Fig. 6 Bubble map and pie chart of plasma differential
lipid metabolite enrichment analysis
A': Bubble map of plasma differential lipid metabolite enrichment a-

nalysis; B: Pie chart of plasma differential lipid metabolite enrichment a-

nalysis.
3 Wi

IPF St —Fpig vk EAT P47 e fh i) Rkl
IR BLM i S8 IPF R0 v s 80 1 /) Bl

LA AL ZEL i 00 5] 5 DT 288 i o B Bl e IR, 1 B
R I AT e A IR, 5 EdR R IE — 3
SR TPF 1Y K AL i i A 58 40 A, ok i 2
AR I, 1 e B A | R I AN ]
AWy F DIRETE TP A ML vh A 44, v, B8 ot
R A .

JIiR T3 2 2 5 ) 2 S R o, e A S 40 P
A0 2P A R B AR v 2 O
AOPERT A PR A% G 08 A o AR e 2T
Aed s o EVRT NS B FLATT A A A Y £ 4k Ak
(5 B Iz g, T TS 2R A S S
% g H (low-density lipoprotein, LDL) — K% B

B7E H 24K (low-density lipoprotein receptor, LDLR)
A2 AR M O 2, 0 s £ 4 200 A 1 B 20 i
TR T 75 248 b G T A 20 M, e 2 3 B 4
efb. LPA {55 J5 R LORAK T RERR G, S EUMIE I
B A0 M2 40, 375 TR 2 2 A At i PR X e s, )
LA . BF5E WG A n] e IPF % it
JERYCBERR R . SR, H i A 56 42 i A8 WP 2t 22 5
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HBTE Y 22 SR B AR, o TPF 36 7 42 (18 i)
H=WhREY)

N B4 22— oA Bl TR0 5 5 A G 1 AR )
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JRAH A HORSZ Y8 BLM 175 S 19/ B b i) 22 5 AR
FAREIY) o ZWFFAS R BoR 15 D22 IR BRI,
Hop 11 A 22 5By Bk L4 4> 22 SR B
Yy P, FE K. PC(18:0/14:0) PC(18:3/16;
0) PE(18:0/15:0) .LPA(22:5) .LPC(18:3) .LPC
(16:1) .PGP(18:0/18:0) .PGP (i-13:0/a-25:0) .
PGP (i-12:0/i-24:0) &, PC 2 Jir f Wi 3L 3h ¥ 4i i
JETHINY. 20 5% v e A WA L PC 2 il =5 i %
FUR EERSY XTI e il E e E B, A
SCHR RIS, 7R R PRI AT 4 AL R 0 I R B
T PC W EFBAL, RS AR AR 2,
7~ PC AT REAE IPF i E i vh & B 2 AE . WA
ik £, 1% % ( phosphatidylethanolamine, PE ) J& M ¥ 3f)
PoRsErb s —F W R BENR , O nT RE A 45 e T A B

Gy ik R LPC R — R E R E S 4
T A 2R T RE, IS A s %
B4 WFse' £ W] PLA2G7 j@ i LPC/ATX/LPA/
LPA2 Rl st T 4 20 10 ) JULRSC 2T 4E 40 i A . 48
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7~ LPC ] BB 38 3 845 2 AE AN 4F AL 52w IPF 7 F
% LPA E*ﬁi%?ﬁ'@%ﬂa,ﬁfﬂ:jﬁgﬁﬂgéﬂ

YURMAI h , FLRE TS 22 Pl A0 (s 53 1, & 545 il
AEAETRE , AN G B A AN T S0E AN 2T 4
P& BRgE T R WALE TPF S8 16 i o i ok 3 A
BLM 7 'TErE’J IPF /NS e LPA 7K T, il
AT AEAN L 2%, FFa i AKT SMAD3 F1 MAPK
(ERER 7 S R A S R (1 = v = I 12 (1R 7
2% 1A 1 (lysophosphatidic acid receptor 1, LPA1) 45
HiF BMS-986278 FIF IPF 1 2 ﬂ;ﬁﬂlufr“" LI
R s 22 R AT B B I AR IR T R 3
BT TE AR A

BEAb, B AR A3MT R 22 S A B e A H

TR H Y BRI I | H I B I A L 2K [T B P TR I
TR (B S AT A Y H M R ER G L H IR IR & Ik
6 MR I, P R R iR 2 1 2 & 4R
P A T B JIE B RN H T B R H R B IR R, = 5
bk R BE A ) 22 SR A PC(18:3/16:0)
LPC(18:3), PC(18:0/14:0) f1LPC(16:1) ,Z 54
TR H B IR IR 1 22 AR A PGP (18:0/18:
0), PGP(i-13:0/a-25:0) il PGP (i-12:0/i-24.0),
EA DT F ], H b IR R AR A 25 5L T AT 754

ML AT , AR 1 B koA AR B A i i A A g o T
PP T L R ) AR E @Iﬂﬁ@ﬂfﬁﬁi Y,
PR AR R TPF RS Ay il 2 I o dnd 5
B SRR H I R A, R AE S I R 5 48 0E B 5 IPF
M

25 bR W5 R G L 2 0 7 A2 88 T

BLM i 51 IPF /)N BSRS89 22 53 i A Qi
Yy, 45 % 5 7% PGP (18.0/18.0) . PGP (i-12.0/i-24 .
0) .PGP(i-13:0/a-25.0) .PC(18:0/14.0) .PC(18.
3/16:0) \LPC(16:1) \LPC (18:3) 5 A K H yh W 2
FIELRFIH S R i R T S5 A I 4 T REAE TPF 11
PR LT AR SR, I G R 21 2
W FEEFZAR T IPF (122 SR B At i, HLXT TPF iy

AR PR TE— S 3R
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Investigation of the molecular difference of plasma lipids in mice

with idiopathic pulmonary fibrosis based on lipidomics
Wu Qingshuang', Qi Rong’, Zheng Chunchao', Sun Yanan', Liu Heliang'** Wang Hongli'"’, He Hailan'"
('School of Public Health, North China University of Science and Technology, Tangshan 063210
*Dept of Urology, The Ninth Division Hospital of Xinjiang Production and Construction Corps, Baiyang 834600
*Hebei Key Laboratory of Organ Fibrosis, Tangshan 063210; *Dept of Medicine,
Tangshan Vocational and Technical College, Tangshan 063210)

Abstract Objective To explore the differential lipid metabolites in the plasma of mice with idiopathic pulmonary
fibrosis (IPF). Methods Thirty SPF C57BL/6 male mice were randomly divided into 2 groups with 15 mice in
each group. The experimental groups were divided into control group and bleomycin ( BLM) group. The model of
idiopathic pulmonary fibrosis was induced by one-time intratracheal infusion of BLM (1 mg/kg). Hematoxylin-eo-
sin (HE) staining was used to observe the lung histopathology. The collagen fiber deposition in lung tissue was ob-
served by Sirius red staining. The differential lipid metabolites in plasma of IPF mice were screened and enriched
by lipidomics. Results HE staining showed that the pulmonary tissue structure was disordered, alveolar septum
was broken and alveolar wall was destroyed in BLM group. Sirius red staining showed a large amount of collagen fi-
ber deposition in the lung interstitium of BLM group. The results of lipidomics analysis showed that the lipid metab-
olism profile of BLM group changed, 15 differential lipid metabolites were screened out, of which 11 differential
lipid metabolites were up-regulated, and 4 differential lipid metabolites were down-regulated, mainly concentrated
in Glycerophosphoglycerophosphates, Glycerophosphocholines, Steroid lactones, etc. Conclusion The lipid me-
tabolism profile of BLM group mice changes, differential lipid metabolites such as phosphoglycolate phosphatase
(PGP) (18:0/18:0), PGP(i-12:0/i-24:0), PGP (i-13:0/a-25:0), and phosphatidylcholine ( PC) (18:0/14 .
0), PC(18:3/16:0) , lysophosphatidylcholine (LPC) (16:1), and LPC(18:3) may play an important role in the
progression of IPF. These findings provide a new reference for further study of the molecular mechanism of IPF,
and also provide a potential new target for clinical treatment.
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