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BoibisshEFManiERZ A 3B MHEERMEREE
MmEXAMAAPRHREREE X

BFARE ko, & AP EHR!
(1. AT R 2F 5 — Wi R B B e 5 G B BE 2R, B AT 83200052, A1 7 K2F5 —Kt R
ERtaiz kL, #Ham AW F 832000)

[(# ZE] BH: HSiTAWSsiHT (ATX) FE MBI Z M3 (LPA3) 7e18 o BH 58 2 il g ik
(COPD) &3 I3 S il 20 21 i SRR 15 00, BB ATX FI LPA3FE COPD & A= & Jé i 88 h i 4E H .
FEe: 406 COPD E M A A mE M4 (AECOPD4]), &7k T E &M A COPD
FaEWal, 34061, U 40 44 fa B MR AG & 9 A BR AL, SR G G 8 W A (ELISA) 46
AW R T ATX Ko 53 8 80 Bl AT Il it U BR R /%, 73 COPDWIHZ (CS4, n=
20) . COPD AW M4H (CNS4, n=20). 9 COPD W /M4 (HSZ, n=20) FIdE COPD A M 4 4H
(HNS4l, n=20), WHESAVENFZH—BRR, HE Y@ Mss A B E a2 fmE S LM, &
PE 2H AL 2 Y (0 G I 45 4H R A I ZH 2 AT X ORI LPA3 TR 3R /K F, S8t E 3 PCR (RT-qPCR)
A I A 2 SR At 2H 2 ATX ORI LPA3 mRNA Rk /K-, Pearson £ 3¢ 438 £4F 6 1E 24 43 A (1) % 20745 &
(AHSEE, Spearman A5G /3 AT PPl oAb AR L (B] A9 AH G ME . S5 . SRR, COPD e M4l 5
XL 1R IR AR BUHE A 4 (FEVLYopred) FES 1RSI 0 0PSB i 0 Bl i o 1 40 L
(FEV1/EVC) ¥ B (P<<0.05). 5 COPD & W41 fxt B4 i #, AECOPD 41 8 3% 1fi % h
ATXKFETHE (P<<0.05); X4l E, COPD RRE W4 B3 3 b ATX KE TR (P<<0.05).
AECOPD 41 i & L7 1 ATX K F- 5 COPD WAL il & % (CAT) PP IEMAH XX R (r=0.581,
P<<0.001), S5mWease . A4iitE (WBC), R4 E 4t (NEUT %) . v 40 i 5 ik 2 40
i EAE (NLR) FIRFG #4540 (BMD) JAHCH: (P>>0.05); COPD fasE B4l & st ATX K
HWBCH CAT WA RIEMEER (r=0.384, P=0.014; r=0.463, P=0.003), 5 FEV1%pred
MFEVI/FEVCHREMMHAEFRXZR (r=—0.393, P=0.012; r——0.353, P=0.025); S5 CSHMCNSH
F &8, HS 41 M HNS 41 8 3% FEV1 %pred & FEV1/FVC ¥ Jh i/ (P<<0.05); AL E, 5
CSY M, HSHMHNSH B EMAL h ATX & LPA3HE £ LKL (P<<0.05); 5 CNS4LL
B, HSZHFHNSH B HMHLH ATX X LPA3HE R BKF-FEL (P<<0.05), RT-qPCR¥, 5 CSH
Mo, HS 2 F HNS 41 8 il 2 40 ATX J2 LPA3 mRNA % ik K E &K (P<<0.05); 5 CNS4 It
B, HS 4R HNS 41 8 % i 20 218 ATX & LPA3 mRNA % A K FEFEAE (P<<0.05). #5&E0Hr,
COPD B H il 21 h ATX 8 H £ LK 5 LPA3EHEIRKFREMEXR (r=0.723, P<<0.001).
i : COPD B E ML ATX Ml LPA3 mRNA K (£ kK ¥ T, AECOPD 41F1 COPD £
WIH B s ATX KT, —HRES S5 COPD B RAER I, it COPD # & L% &,
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Expressions of autotaxin and lysophosphatidic acid receptor 3
in serum and lung tissue of patients with chronic obstructive
pulmonary disease and their significances

JIANG Peigin', ZHANG Zheng', HUANG Zhong?, LU Xianling'
(1. Department of Pulmonary and Critical Care Medicine, First Affiliated Hospital, Shihezi University,
Shihezi 832000, China;2. Emergency Medical Center, First Affiliated Hospital, Shihezi University,
Shihezi 832000, China)

ABSTRACT Objective: To discuss the expressions of autotaxin (ATX) and lysophosphatidic acid receptor
3 (LPA3) in serum and lung tissue of the chronic obstructive pulmonary disease (COPD) patients, and to
clarify the role of ATX and LPA3 in the occurrence and development of COPD. Methods: A total of
40 COPD patients were collected and brought into acute exacerbation of COPD group (AECOPD group) ;
after treatment, those stabilized patients were included in COPD stable group (n=40) ; additionally,
40 healthy individuals were recruited as control group. Enzyme-linked immunosorbent assay (ELISA) was
used to detect the ATX levels in the serum of the subjects in various groups. Another 80 patients who
underwent lobectomy were divided into COPD smoking group (CS group, n=20), COPD non-smoking
group (CNS group, n=20), non-COPD smoking group (HS group, n=20), and non-COPD non-smoking
group (HNS group, n=20). The general informations of the subjects in various groups were collected.
HE staining was used to observe the pathomorphology of lung tissue of the patients in various groups;
immunohistochemical staining was used to detect the expression levels of ATX and LPA3 proteins in lung
tissue of the patients in various groups; real-time fluorescence quantitative PCR (RT-qPCR) method was
used to detect the expression levels of ATX and LPA3 mRNA in lung tissue of the patients in various
groups; Pearson correlation analysis was used to evaluate the correlations of continuous variables with
normal distribution, and Spearman correlation analysis was used to evaluate the correlations of other
variables. Results: Compared with control group, the percentage of forced expiratory volume in the first
second to predicted value (FEV1%pred) and the percentage of forced expiratory volume in the first second
to forced vital capacity (FEV1/FVC) of the patients in COPD stable group were significantly decreased
(P<C0.05). Compared with COPD stable group and control group, the level of ATX in serum of the
patients in AECOPD group was increased (P<C0.05); compared with control group, the level of ATX
in serum of the patients in COPD stable group was increased (P<C0.05). The serum ATX level of the
patients in AECOPD group was positively correlated with COPD Assessment Test (CAT) scores (r=
0.581, P<C0.001) and showed no correlations with smoking history, white blood cells (WBC), percentage
of neutrophils (NEUT % ) , neutrophil to lymphocyte ratio (NLR) , and body mass index (BMI) (P>
0.05). The serum ATX level of the patients in COPD stable group was positively correlated with WBC
and CAT score (r=0.384, P=0.014; r=0.463, P=0.003) and negatively correlated with FEV 1% pred
and FEV1/FVC (r=—0. 393, P=0.012; r=—0. 353, P=0.025). Compared with CS group and CNS
group, the FEV1%pred and FEV1/FVC of the patients in HS group and HNS group were increased (P<C
0.05). The immunohistochemical staining results showed that compared with CS group, the expression
levels of ATX and LPA3 proteins in lung tissue of the patients in HS group and HNS group were decreased
(P<<0.05). Compared with CNS group, the expression levels of ATX and LPA3 proteins in lung tissue of
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the patients in HS group and HNS group were decreased (P<C0.05). The RT-qPCR results showed that
compared with CS group, the expression levels of ATX and LPA3 mRNAs in lung tissue of the patients in

HS group and HNS group were decreased (P<C0.05) ; compared with CNS group, the expression levels of
ATX and LPA3 mRNAs in lung tissue of the patients in HS group and HNS group were decreased (P<C

0.05). The correlation analysis results showed that the expression level of ATX protein in lung tissue of

the COPD patients was positively correlated with the expression level of LPA3 protein (»=0.723, P<<

0.001). Conclusion: The expression levels of ATX and LPA3 mRNA and proteins in lung tissue of the
COPD patients are increased. The serum ATX levels in both AECOPD group and COPD stable group are

increased, suggesting that these factors may be involved in the inflammatory response of COPD, promoting

its occurrence and development.

KEYWORDS Chronic obstructive pulmonary disease; Autotaxin motility factor; Lysophosphatidic acid;

Receptor; Smoking

P2 M BH ZE M il %€ 55 (chronic obstructive
pulmonary disease, COPD) K % Ji HL i £ 55 & IiE
BLH AN ORI A - BT A R A A,
(D ne IR /R R (5= N N I e O N R R E
Wiz 3 AT (autotaxin, ATX) J&— F 43 i AU p
HEH, BTN R B R B/ W R R
(ectonucleotide pyrophosphatase/phosphodiesterase,
ENPP) K&, W F N ENPP2*, HA S F
W g %% Ak b ¥ 1l #5 § 12 (lysophosphatidic  acid,
LPA), #1254 TE B . £F 2 b Rk B 20 i )5
AR, PR B ATX/LPA {5 53 %
5 Wi R 2 e It 450 0 55 i S A RE TR R A O, TT R
AR RVEN, HFHES COPDAF7ERE, [HHXf
COPD FY A/ FI B HALd i A U8R . LPA @S 5 A
6] 9 LPA % fR 45 & R4, FETIAH LPA 32 (K
EAAH 6F, 4344 LPAL, LPA2, LPA3,
LPA4, LPAS I LPAG6, H i LPA3Z 5 4058 5
FIAE R K AR AE S L 45, 4 LPA3 Al ff 288 KU O 4y
REERNP MM F (interleukin, 1L)-6, IL-8
MIL-16 463 %, (RIFRTFIMRE E2 A 7. Bt
MR s RE R /N TP RNA TR 8 LPA3 RE Bl 2>
LPA % § 0 338 E R A IL-8 iy 43 W6, H.
LPA3HE 5 M 3 3h 50 e 38 fm 3<% b e an g b 11-8
5y Wh o AR RTIIAFSE 7 WoR: COPD B #H
I % T Ay v PR R 20 B B A 375 R0 RN TL-8 45 7K S 1
Ther, B IL-8Z2 5 R4E R, H'5 COPD Ry %
i E R R IEAMC KRR BRI SRR
ATX. LPA FIIL-8 5 COPD f¢ 7 X 8k, H LPA3
Z5LPAE T IL-819 7, LPA3HHES COPD
FEAE B o A BIF 53 3 o A ) A8 O[] ™ AR R Y
COPD 3% Fd B TE 2 [0 1. 3 Hh ATX SRk K,

JF LB COPD M 35 5 i D) fig 1E & f8 35 il 20 21
ATX 1 LPA3 mRNA K& F1FRBEKF, HITATX
M LPA3KY-5 COPD [ #H 3 & H A COPD & 2k
R R AR L RIRC I DR

1 ZREFE

1.1 BAastf&BERH5A  UdE 20234E3 H —
2023 4F 8 J T A Be W 0 55 s 8 RE B2 2= BHE B 14 40 41
COPD & #, WAZMME A (AECOPD4H);
AR E % 10~14 d 3697 F5¢ 35 FH A A J5 9 1 BH
W, HEAREWE &S A COPD fe 4,
40 1) 5[] 4 B AL 3 3% 40 44 76 P 50k FAR 1% 43
A1 55 i {51) 2H DT T 1) fdt o 1A G 5 VR Sl X BRAH . 9 AR
#E: OCOPD K 201 i 2 11 FAS 2 11 1492 Wi b 1
WA 2021 4F v 48 I8 2 25 W W 27 43 23 12 1 BH 28 1
s 55 95 2 2L ) A B B BHL 2 M R 23R 4R
(2021 4B TT R ) 5 @ X BE 4L 1F 58 X 42 (14 i '
Ty he S it oy se A A SE R W 0 S . HEBR AR
O A A Wty I 2 s 235 4% 55 0 I 2R 8 00
@ BAT IO ME RS U 90 B b 9 e A
@14 H WA 2 Bl R B R 3 OARRERLS # -

W4k 2021 4F 10 A —2023 4F 8 A T4 B g 4h Bt
AL fiy 8 235 1 sl o 96 A il i 0 B R AR 14 il 2 2 AR
A, AR ST WRAT A LA B AR i il Ty B A A 45
BB HAr a4 COPDMMHAL (CS4, n=20) .
COPDAWMALZ (CNSZ, n=20)., JECOPD WAL
(HS 41, n=20) F1dE COPD AW AHZH (HNS 41,
n=20). WAFRHE: OCSHHM CNSHPIF5E N4
4 Lk COPD 2 Wibn i ; @OHS 41 H HNS 21 i) #F
RIEAFEE LR COPDZWikrnfE. HEBRARIE: O
SR R Wiy R B 1 i 4 A A ORI R BRI A
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QEAT-HOE . FFIEFNE RS M B B R G
PR A s QAT 1A A a4 By B B R
iy OARYTEATEE; OREREGHE . ZU5R
CARMFHE RN S R &, JF i a4 ) 5 R 5 —
Bif Jm B e BE e B 2R B s b UE (R BRI S .
KJX-2021-070-01; KJX-2022-005-01),

1.2 #FAKE  MUERANE: REMRIRGHE .
COPD 2P in s 391 B otk A COPD £ W1 B4 1
T R A3 IR N K I 5 mIL, 3 000 remin”'#5.0 5 min
JEH BRI S T EPEH, —80 CHff. iz
PRAWCEE X IR H R 45 75 B R e ki 2% 5 em DL B
14 i 58 2 AR AE AT HORE . R/NE D9 1.0 em XX(1. 0 em X
0.3cm, KHET4N ZRPBEHEE24h, R
HEAT A1 WAL AT o

1.3 —#&FH WENRNRIEKEE, G
PG AR L WO s o 403t #C (white blood
cells, WBC) . k.40 8 1 73 b (percentage of
NEUT% ). COPD ¥ fé il ik & %
(COPD Assessment Test, CAT) ¥4, HdEki4n
9 5 9k EL 40 i U (neutrophil to lymphocyte ratio,
NLR) . &JFE #3545 (body mass index, BMI), W
HH$5 % (smoking index, SI; SI=4%F H W& 41 3 % X
WA AR L S LRP ] D MRS BRI A
7l (percentage of forced expiratory volume in first
second to forced vital capacity, FEV1/FVC) fl
5 1R AR RS WA A 43 e (percentage of
forced expiratory volume in first second to predicted
value, FEV1%pred).

1.4 Z2&XAMNFME ATXEWNEFE (HNE
XAV TERARSE), bt ATX Bk (1845 .
ab77104) M $T LPA3 4T & (% 5. ab137497)
(%[ Abcam /A H] ), K1622 2 5% skl & (£ H
Thermo Fisher 24w ), #¢ @ &l f & (46 50 R
N EY R R R, S POt E & PCR
(real-time fluorescence quantitative PCR, RT-qgPCR)
Sl A TAY TR (Rd) B A RAE S,
L = 1 3 A AR R B L/ B IgG R AW (b i
EHWAEMHEARARAA) . BiRM (5.
Multiskan FC, 3% [E Thermo Fisher A #]), M2z i
s (845 . UB200i, @POGHALISARAR).
1.5 B K % & & W & B (enzyme-linked
immunosorbent assay, ELISA)# ®| & 48 #F 7 5+ %
do P ATXORF i AT X0 3 70 4 16 B 43 3k

neutrophils,

7525, >R F B AR AL F % K 450 nm &b A 4% L K
JCRE (A) fH, I b o v B2 R A (B TH53 HE A fE
2R % 105 5 R, R R R (LS O R AR 4 L 9
XM ATX K (B pg-L ).
1.6 HERENEZ BB EHARBEHBIELA
Y 2 HE Y& 68 )5 76 0 088 T W% 2% 41 A8 3 Al 4
215 FLE 25 5 B AL 2E £ 3 S I EF A0 . D
SEEI AT EBE (mean linear intercept, MLI) ', ¥&
P IE Ao R 38 R, RENZ 38 AR ) K
(length, L), Jfic 5% i 1% 58 2k i fiti i 7] b 4%
(alveolar septal number, ASN), MLI=L/ASN,
MLI AT S W fili 7 39 B A2 . @ F ¥l 4 (mean
alveolar number, MAN) "o 1% 4E A~ 00 B P 5 il
W14 (alveolar number, AN), FEIIH 2440 B 1)
M (square area, SA), MAN=AN/SA, MANTH]
S Wil 9 B AR Ak . O ik ) X Bosken 3 43 1
Bosken P43 ] fz B3 48 9 1% D
1.7 SBRARNFLEERNEHELZHAL P
ATX A LPA3 R & RAKF AU & HIEN
W, BRE CEEKAL, mEEE, M PR T A
Wy, WM EH A, Hin—di: BrATX
& (1:200) f$L LPA3HiK (1:50), 4 CHEHE
W . B R R 2% wh K (phosphate buffer saline,
PBS) Ve 5 m A = %L, 37 CH F 30 min,
DAB W5, FARRE YR, RIWK b, CBEM—
R KGE I, e R i Bt o S BB UL S il 4
S (e AF L, LA A R R AR S A B (0 sk £ R
EOAHME. RS EMEME (X400), k5
NI EERRE, HhREEAIT0S, REA
W14, BEEO 20, HElait3a; idxh
A AL 1 BH M A i gy R, Hoh<<5% 3t 04,
5%~25% 114y, 26%~50% it 24y, 51%~75%
30, 76%~100% it 44y o 23 o A I Sl B
g7 SR BMEE iR AR, H BRI i
2V % T T A R AT
1.8 RT-qPCR % A& ® & 28 & & M 44 R ATX A=
LPA3 mRNA & ik K-F B3R A 0 bR A 347 1)
H, JEE K5 pm, f15~20 kA 1D EP4
G HIR D JOK O RWME KA,
K F TRIzol if 7 $2 BU A RNA . il I K1622 i3 4%
S & HEAT W SR, PR O e i &
7 RT-qPCR ] Jif : 95 °C, 10 min; 95 °C, 15 s;
60 °C. 1min; 40MEH . BI¥IFH: ATX 5]
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¥, 5-GCTATCAGACTCCCCCTGGA-3', Tzl Bonferroni ¥ . %% 20 #F 7% %) 2 64 P 51 A 1L 15 R AS 69

¥, 5-CACAGCGACAATCAGGAGGT-3'; LPA3
sl Y, 5-GTACCTGCGGATCTACGTGTA-
3, TSI, 5-CACAAACGCCCCTAAGACA-

ATGACCCAG-3', Ti##51%, 5-GGATAGCAC-
AGCCTGGATAGCAA-3'. DL B-actin i 1 £,
KR 27k B A AR E A SR ATX I
LPA3 mRNA X} F ik K ¥,

1.9 it #H5# R SPSS 26. 04 i+ 4k w17
Giit2E M. ARG CAT ¥4y . BMI,
FEV1%pred, FEV1/FVC. SI. Boskenif4y. MLI,
MAN FfL 35 ATX K45 & IEB 04, ats
PR o 2 2L IADAE A 1 50 b A SR T 0 ST R AR 4 K 5
Z AR A B3R B 3R 0 22 03 Fr . L [E]
A% 15 B0 P L BRI LSD-c K 3 & BF N 4
MAN (JF ZAFF) WERHERE T2 5
(Welch ¥ 5% ) , 2 [0 %9 P9 Lt %8 R H Tamhane’ T2
o HARFMAL ATX M LPA3 mRNA &% M
RIKKFEARFEEERD, Ui A%k (U547
) [M (P, Py) ] Rox, Z 4N LB FRH
Kruskal-Wallis H & 3%, 2 [0 W MW b & Rk H

WEH 2RI ECEERE, DIEORE 0% (n/ %) R,
KRB BRI K5 . AECOPD 41 (855 1L 75
ATX/KF5CAT 4. WBC., NEUT % M BMI#
AN, COPD e A B4 175 ATX /K5 CAT
4 . NEUTY% . BMI, FEV1%pred f1 FEV1/
FVC LM, COPD4 (CSAIMCNS4) #B#H
JifiZH L ATX 8 1 &35 KF 5 FEV1%pred. Bosken
W43 K ML FI MAN 9 A6 5¢ £ PE AL 35 R H Pearson
AH G BT 5 H Al B804 19 AH OGP R ] Spearman A ¢
AT VA P<<0.05 W2ZESH G5 X,

2 & B

2.1 BAmESEBARTH SRR,
COPD & M4 4% FEV1 Y% pred MIFEV1/FVC ¥
Wl G BEAR (P<<0.05), 4F# . PEHI . W s/
BMI % R LGi5 L (P>0.05). W1,

2.2 BUAMENHELFFATXAKE SR
(651.17 pg+L. '+86.97 pg-L. ") M COPD fa & 4
(732.58pg'l. '+82. 84pg'l. ) HAL, AECOPD 41
H M ATX K- (828. 29 pg-l. ' 4102. 93 pg-L. 1)
T (P<<0.05). SXfE4l i, COPD i #
HEHF ME D ATX K I (P<<0.05) .

R1 XA COPD 2 5 9 4LBF 58 X 5 s R BTk

Tab.1 Clinical data of subjects in control group and COPD stable group

(n=40)

. Age BMI FEV1Y%pred FEVI/FVC Percentage of Percentage of
oroup (x5, year) (z=+s, kg-m %) (s, /%) (xts, 7/%) male [n(3/%)] smoking [n(3/%)]
Control 69.7047.40 24.1842.30 97.1046.82 78.0543.56 19(47.5) 13(32.5)
COPD stable 69.8547.32 24.9142.38 48.88+6.55 51.084+7.47 23(57.5) 18(45.0)

0% 0.091 1.389 —32.251 —20.624 0.802 1.317
P 0.928 0.169 <20.001 <20.001 0.370 0.251

2.3 COPD & # fuih ¥ ATX K-F 5 s K 3847 89
% AECOPD 41 & # I 7 H ATX K F 5
CATIF/r B IEM LXK R (r=0.581, P<<0.001),
5 s . WBC, NEUT% . NLR 1 BMIJCHH 5%
£ (P>0.05); COPD faa 4l 8 & i vE h ATX
K5 WBCH CAT W B2 IEHKER (=
0.384, P=0.014; r=0.463, P=0.003), 5
FEV1%pred MIFEV1/FVC ¥ 2 Rt XK R (r=
—0.393, P=0.012; r=—0.353, P=0.025), 5
WM s . NEUTY% . NLR fil BMIJCAH & (P>
0.05). W2,

2.4 BARFBATH KHBEER. M
BMI L 2 7 Kgqit# 2 L (P>0.05); 5CS4
b, HSH B H SIE R L4 it 8 L (P>
0.05); %4 #H FEV1%pred MIFEV1/FVC H %%
ERAGIFE L (P<<0.05), 5CSHMCNSH
lb#, HSAH M HNS 4 853 FEV1 Yopred M1 FEV1/
FVCH# Tt (P<<0.05), CS4l5CNS4l, HS4
5 HNS4 &M FEV]1Ypred Ml FEVI/FVC H. 3
ZRBTG T FE L (P>0.05), W& 3.

2.5 BUABEZNARKAENASELRN HNSHEH
A R 9 5 AR R AR TE R, R UL I AR 24 s
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#2 AECOPD 4R COPD % & #1418 H M ¥E H ATX K
5 15 PR¥E 47 48 &

Tab. 2 Correlations between serum ATX levels and clinical
indicators of patients in AECOPD group and COPD stable

group

AECOPD group COPD stable group

Index
r P r P

Smoking 0.052 0.749 0.107 0.512
WBC 0.110 0.499 0.384 0.014
NEUT% 0.074 0.650 0.054 0.738
NLR 0.046 0.776 —0.020 0.902
BMI 0.043 0.791 0.245 0.127
CAT 0.581 <20.001 0.463 0.003
FEV1Y%pred — — —0.393 0.012
FEV1/FVC - - —0.353 0.025

“—": No data.

LA NI TE s HS 48 H R il i 25 F FEAS IR
AR A URLITORR , /bt 5 W 40 0 45 S A A LI
R UL A I b 2 e A AR A CNS 213 AT WL
W GE UG AR, ERER, SO B R AN

JBE7% , £F BRI, I e 25 R IR, 40 i v A
T R IR, /N i R B il DX 38 T D, 4 i 440 e
B CS LR A LW ATE S LS A, AR
Y M A, TE 2 3R T R A M T R B I RE 2 A
WK, BRI A, /IN3E S BBl R i 3 DX 3 mT L B
B ARE AR, A RS R, NGB PH %
L1, 5CSHH, CNS4 . HSYL A HNS 4
BOF 4 41 Bosken P 4r ¥ W] W BRI (P<
0.01); HSAIHTHNS 41 3 fili 20 21 ML ¥ B & B
it (P<<0.01); MAN#BBFE (P<0.01). 5
CNS 4 b, HS 4l HNS 41 & & Jili 40 21 Bosken
PEAr A ML B AR (P<<0.01), MAN ¥ B
ThEs (P<<0.01). 5 HSA b4, HNSZ B i
241 Bosken P43 B I FEAIE (P<<0.01). L3R4,

2.6 BAEZEHAL T ATX mRNAFE G 2L
KE ATXEHEH FEERKILT CSHMCONSHEH
Jits 2 2R S A T B A0 i B I W A L 45 A A 1Y)
YR A i . R 2, 5 CSdlig, HS 4
HIHNS 4 B # il 21 20h ATX mRNA K 2 7 #£kK
FHREAML (P<<0.05) . 5 CNSAL#, HS4 M

X3 KHABFERTR

Tab.3 Clinical data of patients in various groups

(n=20)

Group - Age - BMI 7SI FFVl%pred IiEVl/FVC Percentage of
(x=+s, year) (z+s, kg-m™?) (x=ts) (x+s, /%) (x+s, 9/ %) male [n(y/%9)]
CS 64.10+9.88 24.43+1.59 620.00+311.47 77.65+7.58 62.85+4.11 14(70.0)
CNS 64.20+7.27 23.59+1.71 — 77.45+8.09 63.25+4.23 11(55.0)
HS 63.50+8.63 24.74+2.02 608.00+334.81 95.6049.13"> 76.704-3.92"4 14(70.0)
HNS 62.45+8.68 24.52+2.04 — 100.40411.86" 78.9044.96" 10(50.0)
F/y 0.172 1.501 0.014 33.025 78.503 2.686
P 0.915 0.221 0.907 <£0.001 <£0.001 0.443
"P<0.05 compared with CS group; “P<C0.05 compared with CNS group. “—": No data.

Alveoli

CS
BrOHChus - -- \

Bl S REMALUREEERI(HE, X 200)
Fig. 1 Pathomorphology of lung tissue of patients in various groups (HE, X 200)
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R4 BABEMAL Bosken W4 MLIFI MAN
Tab.4 Bosken scores, MLI, and MAN of lung tissue of

patients in various groups (n=20, £ )
Group Bosken score MLI(//mm) MAN(mm™?)
cs 17.75+1.65 0.20-£0.40 31.8144.92
CNS 14.35+41.63 0.18-20.03 33.9743.55

HS 6.15+1.23"" 0.124+0.04" 53.47+12.64"
HNS 2.6041.10"% 0.1140.03" 56.14+11.96""
F 489.311 40.068 37.022

P <0.001 <0.001 <0.001

'P<C0.01 compared with CS group; “P<0.01 compared with
CNS group; "P<C0.01 compared with HS group.

HNS YL H il 21 d ATX mRNA M & [ =ik K
WAL (P<<0.05), CSH 5 CNSH ., HSH 5
HINS 4 /2 & il 20 210 ATX mRNA Fl#E [ 323k K F

Bronchus §

Alveoli

g ERBLGEI¥E X (P>0.05), WE 3,
2.7 BEEFHALR T LPA3 mRNAFE G K&
KF LPASEH FEEKILT CSHMCNS A&
2 U A SR b R A i R L A i A AR
S M A AR IR RN A R . WRI 4. 5 CSA b,
HS 21 F1 HNS 41 & & fifi 21 21 LPA3 mRNA J &
F 2Rk KB AL (P<<0.05). 5 CNS 4 H#,
HS 41 FTHNS 41 8 % Jifi 41 21 LPA3 mRNA J A
FIkK T HREAM (P<<0.05), CS# 5 CNS4 .
HS 2 5 HNS 41 i # il 41 21 b LPA3 mRNA Fl £
MR B KPR ERTGEIFEE L (P>0.05),
W5,

2.8 COPDE&FMARF ATX A LPA3EZ G £
KEEAEIgFEHMMER COPD H # fii 4 41
ATX & [ £k KF 5 FEV1%pred, FEVI/FVC

- 4

L e
k.l Aed \G% |
0 TR T

Black arrows indicated positive expression.

F2 HABREMAATATXEARIERL (REHLLYE, X200)

Fig. 2 Expressions of ATX protein in lung tissue of patients in various groups(Immunohistochemistry, > 200)
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A: Expression level of ATX mRNA in lung tissue; B: Expression level of ATX protein in lung tissue. "P<C0.05 compared with

CS group; “P<<0.05 compared with CNS group.

B3 RABREMALE D ATX mRNA FIE B EEKFE

Fig. 3 Expression levels of ATX mRNA and protein in lung tissue of patients in various groups
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Fig. 4 Expressions of LPA3 protein in lung tissue of patients in various groups (Immunohistochemistry, X 200)
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A': Expression level of LPA3 mRNA in lung tissue; B: Expression level of LPA3 protein in lung tissue. "P<C0.05 compared with

CS group; “P<0.05 compared with CNS group.

E5 £A4ABFMASLGF LPA3 mRNAfIEHE KK

Fig. 5 Expression levels of LPA3 mRNA and protein in lung tissue of patients in various groups

M MAN ¥R A X K R (P<<0.05), 5 Bosken
W MMLIZIEMC K AR (P<<0.05); LPA3HEH
FKIEKFEMAN XL R (P<0.05), 5
Bosken 1773 I MLI 2 IEAH KL R (P<<0.05), 5
FEV1%pred #1 FEV1/FVC JC A X4 (P>0.05) ;
COPD & & fifi 2 0 rh ATX R (4 £ 357K T 5 LPA3
HERBAKFRIEMIELER (P<L0.05), WS,
3 it i

HATINN COPD I &M 5 RAER A&, ME
Wi AR . r 200 R R AR EEL 400 S 8 A A0 L B I
Y M AP R A ML 2 5 R RE S, AT LB I TL-6
IL-1p F1 i 988 3R %€ [ T+ « (tumor necrosis factor-a,
TNF-o) % ZFRAEN BT, MERAE RN, H£2F

#5 COPDBMEMALFT ATXMLPAIEHRAKES
FoAtuda i B AR S 4

Tab. 5 Correlations between expression levels of ATX and
LPA3 proteins and other indicators in lung tissue of COPD

patients
ATX LPA3

Index

r P r P
FEV1Y%pred  —0.374 0.017 —0.286 0.074
FEV1/FVC —0.370 0.019 —0.271 0.090
Bosken score 0.493 0.001 0.576 <20.001
MLI 0.375 0.017 0.378 0.016
MAN —0.396 0.011 —0.395 0.012
LPA3 0.723 <<0.001 — —

“—": Nodata.
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FOHE M E IR AERAE " M TNF-o, IL-6, IL-18.
g £ B (lipopolysaccharide, 1LPS) #1 T i &
(interferon, IFN) 5 %A & H F Al LIEHE ATX
(e 3K B o

ATXAE R ENPP &5/ — 0t HoA % i w5 58
MDY, 25 LPAMA R, 5 BoR: 2
DRI S5 98 | 0 Wi A0 il 2T 2 Ak B HE Al 5 4 i AH %
BV b, ATX/LPA (S 5 8 B9, e
RAESIEAMM, P EAE T, nEEERE. H
ATX/LPA JE# 25 COPD M 4 5 J 1 S H AR L il
MO, #F5T Y BoR . COPD B i ATX i
il M GLPG1690 3897 Ja , I W/ R 4 40 M itk A fili
o BEgE Y BoR . S A i, COPD &
HIMLPA14:0, 16: 0, 16: 1, 18: 0, 18: 1,
18+ 2 A1 20 = 4JK-F- ¥y 7@ . H A PR 20 i 3 oF
57 R COPD BE MK LPAKEF&E, 25
COPDI KA R E., LPA BABES A LE &
20 i TL-6 45 40 M PR 7 i Rk L AR I I A
77 A TL-1 R P U4 A RE A 0T, B I I A i B
15 LA S 9 i AH OC 92 95 1 J 10 AR 98 45 B R
COPD B & 1MW ATX K FFm, HIEHHKE ATX
K, AT AR S COPD HE 1R A7 7E R E
SR, FL9 17 B T A S N R, HE AR ORE 20 Jf A S
S b U0 M A R TL-6 % TNF-o 25 R 5/ i,
73X 26 R AE A AR 3 ATX P24, gR e F LPA 4=
B, ¥EZ LPA, i LPA {2 3F 5 5 A R, iF—
AL BE ATX 724 . AECOPD 40 B 3 1L 35 ATX
K5 CAT WP 2 IEM KGR, COPD AR # 4l
B M ATX K F 5 CAT 3% 20 . WBC,
FEV1%pred MIFEV1/FVC B MK KX FR, HBEH
Mg ATX KT8, CAT W4 it WBC 75,
fili D BE T R, T CAT PEAH B, e ™ i
WBC #4245 W TG, $#2/5 ATX [ iEZ2 5 COPD
AN RE R Y., HS5 COPD B & iYfe T
I g T T R AH G o

AR AR FH BE— X COPD M 3 i 40 4 b i
ATX mRNA FI & [ R KK AT 058, 455 0
~: COPD B F Ml 4121 % ATX mRNA il H £ ik
AKX B 5 v T IR AL, H S s 4 24k 2E R I 4
SR s B A T2 2 ok A0 S R b R AR R v A
Ji 4 S8 E 4B M, X 5 COPD B3 13 th ATX K
8 T B AL 25 R — . B Y R TNF-a,
LPS 1 IFN-y Al i 5 M1 A = W 28 J 3% 4k, 2 i

IL-1, IL-6 fl TNF-a %2 R AT, EHEMERIEMN.
PR 7% 0 SR b R A R T 4 i 5 A A i R T
RAEA T, — 5 1 Al gk M1 RS REAR s Ak, B
B ZRREAN T, A2 HEATX ™4 B—Jrm, |
ARSI ATX W4, BEZ LPA, i 1 {2 3F 98 5 A
JEREHC, AR HERAE RN, IR ATX 5 COPD
FEAERBE, H A AEmE i ATX/LPA {55 18 f & 512
RAEHT o WFFE Y o s AR R M I £ 2 Ak /3 TR)
J3T M il & R A R S e DD B A B A Ml 2 21
ATX 8 [ R K K R0 B84 0w, H 7 & 1 il
2T Y Ak /38 3 (8] J5 1 Al 4 2B 3 M 2H 4L il vt b iz 4
JI6 R 6 W A0 i rp Gk . ATX 32 B AE R 1
& B T AL Y B4 I A0 D[R] SR A0 R 3 s
XA LE R —% ., COPD B H ML H ATX
% HFikKFEH FEVI%pred, FEV1/FVC HI
MAN ¥R ALK FR, 5 Bosken ¥4 F1 MLI & 1E
XK Z, Hob Bosken PF 4 AT LA Sz B <38 48 4 1%
B, MLIFI MAN ] DL e i 36 4% 0, A0 5 4 JC fili
M R AR, MU B AE 45 PR OR ATX W] e R
M COPD Al 2 4E 2 i, H 5 COPD i3 1 fili 2
il 28 AL 0 il A< e S5 i v A8 f A7 56, X5 COPD B
ML AT X KPR DG 43 BT i 45 2R — 3
AR B R CS4 5 CNS4 . HS 4 A
HNS 41 ATX mRNA K& (1 RAKF LR ES T
Guib~f 7 S, $R s WO Il 41 209 ATX mRNA Al
HARBE /N, WAHE COPD Y F 2 fa
R, A7 S5 0 i A< R AE By AR AR I %
FLAE BN 5 208 M R AE A RS AEAE . ARG 2
R EIR . COPD & & ili 20 21 i) Bosken ¥ 43 B . &
TR, CSHHE#H Bosken i/ W] B 5 T CNS 4,
HS 4 {8 % Bosken W43 B Wl i T HNS 41, 45 41 &
FWAERE . PR BRI BMI H % 25 5 R4 X,
A MR BE S S RAER Y, FECSHBH
Bosken 43 & T CNS 41, HS 41 i # Bosken ¥4y
T HNS 4. 24 RAE J b ik 31— FE 5 51 R A
WS E MR A, KRS Y COPD B E, H
ATX % HF2 5 COPD My RIE Y, # COPD
# Bosken ¥4 W] i & TR 4H . #4r COPD . 3%
A7 A T A0 B 2, 3 COPD & % (19 MLI
ThE, MANFEML ., CSH4l 5 CNS4 ., HSH 5
HNS 4 % 19 ML A MAN #5225 E 512 =
SC, AT RE R R A il A 9 A5 i 6 25 R A A S I L A
GG R R L A 2 RN R A O, R
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LPA 5 LPA3% G, B CXClatbIHF521k 2
F) C A2 T TL-6 45 RAE AT BT, dE WA 5 A0 AR 35,
H TNF-o ] ffi LPA3 mRNA ik K FF i, K4
AL EAXRE LA, LPATTE
LPA3ZE &M S IL-8 =4 7, 458 b et
HE 120 5 00 RE f G BEE AR DA R BE SR RS, O
VN B A BRI MG A L IR ORI LA OB R . AR
I B . COPD B fili41 21 LPA3 mRNA
R 1 R IRKF Y 8 TR IR 4L, H COPD 3 il 4l
21 LPA3 HE H R Ik K 5 ATX # 1 £k KF 5
IEMERER . R COPD % il 2 21 b i 2 i A
e ATX FILPA3 R ™4, H ATX 7] feid i {2 i
LPA A, LPA 5 LPA3ZE A, b & 15 4 i &
SiE RN AR, SECEREZS W E B SR, i
50 R fELPSARFEAY THP-1 40 (THP-1
I AE LPS AL B T Al Jp Ak B W4 i), ATX Al
LPA3 mRNA £ ik K-+, H ATX. LPA I
LPA3 2 5% T &R iE I I o 8 b 7 e 1k 8
(C-C motif ligand 8, CCL8) M FEik, &5 RIMER
o X HARL R 8. CSHH CNS 4.
HS 415 HNS 41 /2 % 19 LPA3 mRNA FlI 4 [ # 1k K
T, 2R TGITFE S, R AR il 412U
LPA3 mRNA fIE (A REKFH MmN, 5
ATX R -8, A HHALEMELXR .
COPD # # fiti 20 21 th LPA3 & 1 % ik K F 5§ MAN
B KR, 5 Bosken PE4F F MLI 2 1F A 6 ¢
Z, #/RLPA3T 25 COPD W RIE N, H Y5
COPD 35 11 i = o 25 il o6 A8 A A ¢ o

Zi BTk, COPD M & Mg ATX KT,
ili 4 217 ATX il LPAS E £ B K FFH, H
ATX #E H £ KKFE 5 LPA3 & 1 £k K71 1E
HXKKR, 5 COPD B M 4 AE KLy K it = i ™
FRESELL, HRATXMLPASEATES S
COPD 8 & 0 R AE SN, I 5 95005 ™ 51 2 B AR OG
R EARAL ] v A B A, 055 i — B R

T 55 R A

BT A P WA TR 25 i 5%

EE AN

A2 E SRR SRR SCRE, K
B2 H5iRANE, BT ERR 2 5ie 30k Rt SR
EIERS |G Vs

(&% 3Lk ]

[1] GUO P, LI R, PIAO T H, et al. Pathological
mechanism and targeted drugs of COPD[J]. Int J Chron
Obstruct Pulmon Dis, 2022, 17: 1565-1575.

[2] ZHANG X T, LIM M, YIN N, et al. The expression
regulation and biological function of autotaxin[J]. Cells,
2021, 10(4): 939.

[3] KANO K, AOKI J, HLA T. Lysophospholipid
mediators in health and disease [J]. Annu Rev Pathol,
2022, 17: 459-483.

[4] ZHAO J, ZHAO Y T. Lysophospholipids in lung
inflammatory diseases [J]. Adv Exp Med Biol, 2021,
1303: 373-391.

[5] SOLIS K H, ROMERO-AVILA M T, GUZMAN-
SILVA A, et al. The LPA, receptor: regulation and
activation of signaling pathways [J]. Int J Mol Sci,
2021, 22(13): 6704.

[6] SAATIAN B, ZHAO Y T, HE D H, et al
Transcriptional regulation of lysophosphatidic acid-
induced interleukin-8 expression and secretion by p38
MAPK and JNK in human bronchial epithelial cells[J].
Biochem J, 2006, 393(Pt 3): 657-668.

(7] 38 e, 3 B, Bogsng, 46 A8 1 B 28 PRI p o %
L 35 v P 2 A A/ 5 4 0 A 1T A0 A 3R -8 B 11 4 i
I 3R =331 R IK K B Hol R T LT T b [ 0 5 g 8
Wadrgiak, 2022(2) : 84-89.

[8] w2 2 2 0 WG g 2% G 2 18 e BEL 2 12 s 5 o5 2 41,
T ] % Ol P 2 I 87 O 3 s e EL 958 A il 5 0 T A 2=
B M B ZE A 0 1296 48 T (20214 T RO [T].
A ZE R AP 2% 3, 2021, 44(3) : 170-205.

[9] SHENG H Y, ZHANG Y J, SHI X Q, et al.
Functional, ultrastructural, and transcriptomic changes
in rat diaphragms with different durations of cigarette
smoke exposure [J]. Int J Chron Obstruct Pulmon Dis,
2020, 15: 3135-3145.

[10] ZHENG X R, ZHANG L Y, CHEN J, et al. Dendritic
cells and Thl7/Treg ratio play critical roles in
pathogenic process of chronic obstructive pulmonary
disease [J]. Biomedecine Pharmacother, 2018, 108:
1141-1151.

[11] sty iy, 2 4 U . Mk BEL 28 44 i 95 93 2 g L 1) 1) AFF 5%
PR B[], AR BE % 5 (@ BERFF 5T (AL 7 R0 , 2023,
7(1): 38-41.

[12] 5k i, SRBAS. Autotaxin 3 ik VA 45 AL K H A ) 24
DRe[T]. hEAE A, 2022, 52(8) : 1148-1162.

[13] BRINDLEY D N, TANG X Y, MENG G M, et al.
Role of autotaxin,

adipose tissue-derived



A,

E] 53U 32 B PR T 088 L NS 19 52 AR 3 7 058 2 L A M 2 0 0 355 L 5 R I L e 201

lysophosphatidate signaling, and inflammation in the
progression and treatment of breast cancer [J]. Int J
Mol Sci, 2020, 21(16): 5938.

[14] BENESCH M G K, MACINTYRE 1 T K,
MCMULLEN T P W, et al. Coming of age for
autotaxin and lysophosphatidate signaling: clinical

applications for preventing, detecting and targeting

tumor-promoting inflammation [J].  Cancers, 2018,
10(3): 73.

[15] BLANQUE R, DESROY N, DUPONT S, et al
Pharmacological profile and efficacy of GLPG1690,
a novel ATX inhibitor for COPD treatment [C]//5.1
Airway
Respiratory Society, 2015: PA2129.

[16]LT Q L, WONG W, CHAKRABARTI A, et al
Serum lysophosphatidic acid measurement by liquid
chromatography-mass COPD
patients[J]. J Am Soc Mass Spectrom, 2021, 32(8):
1987-1997.

(17 Wb, o o, 5k 47, 2% 48 2 B 28 4 i e o A8 3
I35 1 8% i R R AT U M ST 21 3R 3k K S T i R
BT P, 2024, 36(1): 57-62.

[18] ZHAO Y T, NATARAJAN V. Lysophosphatidic acid
(LPA) and its receptors: role in airway inflammation

Biochim Biophys Acta, 2013,

Pharmacology and Treatment. European

spectrometry in

and remodeling [J].
1831(1): 86-92.
[19]JIANG S F, YANG H L, LI M Q. Emerging roles of

lysophosphatidic acid in macrophages and inflammatory
diseases[J]. Int J Mol Sci, 2023, 24(15): 12524.
[20] £ &, EMlA, EHEM, 5. B W40 A 7E 12 1k BH 28 v

Jifi 5 995 5 Joe B3 7 vh B O S MR R L) e IR T A 2 i
2024, 29(2): 293-297.

[21] OIKONOMOU N, MOURATIS M A,
TZOUVELEKIS A, et al
expression contributes to the pathogenesis of pulmonary
fibrosis[J]. Am J Respir Cell Mol Biol, 2012, 47(5) :
566-574.

[22] NIKITOPOULOU I, FANIDIS D, NTATSOULIS K,

et al. Increased autotaxin levels in severe COVID-19,

Pulmonary autotaxin

correlating with IL-6 levels, endothelial dysfunction
biomarkers, and impaired functions of dendritic cells[J].
Int J Mol Sci, 2021, 22(18): 10006.

[23] HIKICHI M, MIZUMURA K, MARUOKA S, et al.
Pathogenesis of chronic obstructive pulmonary disease
(COPD) induced by cigarette smoke[J]. J Thorac Dis,
2019, 11(Suppl 17): S2129-S2140.

[24] ZHAO C Q, SARDELLA A, CHUN J, et al. TNF-
alpha promotes LPA1- and LPA3-mediated recruitment
of leukocytes in  wivo through CXCR2 ligand
chemokines[J]. J Lipid Res, 2011, 52(7): 1307-1318.

[25]ZHAO Y, HASSE S, ZHAO C Q, et al. Targeting
the autotaxin-Lysophosphatidic acid receptor axis in
cardiovascular diseases[J]. Biochem Pharmacol, 2019,
164: 74-81.

[26] L1 S, XIONG C Y, ZHANG J J. ATX and LPA
receptor 3  are  coordinately  up-regulated in

lipopolysaccharide-stimulated THP-1 cells through PKR

and SPKl1-mediated pathways [J]. FEBS Lett, 2012,

586(6): 792-797.



