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Comparative study on the efficacy and complications of different approa-
ches of PVP in the treatment of osteoporotic vertebral compression frac-

tures

CANG Ding-wei, LIU Jin, LIU Xing-sheng,JI Biao, SONG Chang-zhi
(Department o f Orthopedic Spine Surgery ,Jiangsu Yancheng First People’s Hospital sYancheng 224000, Jiangsu ,China)

[ Abstract] Objective: To compare the efficacy and safety of different approaches of percutaneous vertebroplasty (PVP) in
the treatment of osteoporotic vertebral compression fractures (OVCFs). Methods: A total of 180 patients with OVCFs treated
by PVP were collected and divided into two groups according to different surgical approaches. Among them,88 patients under-
went unilateral pedicle approach PVP as unilateral approach group,and 92 patients underwent bilateral pedicle approach PVP as
bilateral approach group. The visual analogue scale (VAS) pain score and Oswestry disability index (ODI) were evaluated be-
fore operation, 1 month and 12 months after operation,and the anterior vertebral height and kyphosis Cobb angle were meas-
ured. The operation related indexes and complications of the two groups were compared. Results: Compared with the bilateral
approach group.the unilateral approach group had shorter operation time (P <C0. 05) ,less intraoperative blood loss and fluoros-
copy times (P<C0.05),and lower bone cement volume (P <C0. 05). The VAS score and ODI index of the two groups at 1
month and 12 months after operation were lower than those before operation (P<C0. 05). The height of the anterior edge of the
injured vertebra and the Cobb angle of the kyphosis were improved compared with those before operation (P <C0. 05). There
was no significant difference in VAS score, ODI index and above imaging parameters between the two groups before and after
operation (P>>0. 05). The incidence of bone cement leakage in the unilateral approach group was 13. 64 % ,and the incidence of
bone cement leakage in the bilateral approach group was 17.39 % ,there was no significant difference between the two groups
(P>>0.05). Conclusion: Unilateral pedicle approach PVP can achieve similar efficacy as bilateral pedicle approach PVP. Com-
pared with bilateral approach surgery.unilateral approach surgery has the advantages of shorter operation time and less radia-
tion damage.

[Key words] Osteoporosis; Vertebral compression fracture; Percutaneous vertebroplasty; Unilateral pedicle approach;Bilat-

EL£WMA: LA HAN333 TAR B H (BRA2020215)
EEBN: CEM981—), B W4, @l FAEE . E-mail:358752169@qq. com



w4

ATFA B PVP ARG T B G AN A A 46 B 3 197 RO I A8 X FEAIF 5 1409

eral pedicle approach; Therapeutic efficacy; Bone cement leakage

B BB A RE W] 51 R R R R RO Rl A, H
rf 5T A MEAE 1A R 45 B 3T Costeoporotic vertebral
compression fractures, OVCFs) 2% A% W ) 3 %
it . OVCFs 22 WL FEHE A 192 B, ml 5] G Je) S0 5
S . T R R BB AR TR R L 2 B HE AR OB R
(percutaneous vertebro plasty, PVP)J& T & {81
AR Z— il 28 e o ) 6] O EME 37 DL B K g i
o LA 8O S A A v BE RRR R e DR G e A
HR . O A OVCFs Mfiif Rz~ PVP
AR ok B0 A AR 5 AR A B A R T L AU
BT ARMERE /N B K U 3 5 58 4 & Ak v T R
A % F AR 2L A 46 58 T R B ] 02D X483 R 8
A 25 0 5 e KUK 45 000 s o AHL T BE A7 7E B 7K T 9K
R 1 1] A 3 R R YT . BT, PVP
e W] o AR B ATS A 4 B A TR R B T
XF LuATY s B 22 BE 5T . PRI s A A 5 400 B 4 A B A
MES HEA B B0 AE 5 AR A B% AT PVP RIGJ7
OVCFs BFF ORI RAE TRV R A TR B

1 #EREFE

.1 —fg&ER

Wtk 2022 4F 8 A & 2024 4 2 J B OVCFs 1E
IR — AR EBE4T PVP RIGIF Y 180 i f
B R BERE . AR E . (D BIEE: OVCFs; (2) 47
PVP R; ) EHEKE TH<<—2.5 SD; (4) Fi—
MHER BT (O IRIR R E 3 . HEBRARHE : (D 2B
BT (O MEAR TR AL >75% 5 () A I B sh D fig
15 5 () MEAA Ty sl At PR 28 T 80 B 5 (5) T F Ik 2%
DIREA 4 (6) B U5 e kR 2k . Forr 88 {47 B A Ak
SR AR PVPCAMA EE L) ;92 647 BUAE 5 HRA
# PVP U A 2D . AR50 40 B B 48 B &% B 4
HAZHEAE
1.2 FRFE

PR 2H FR 4 F R — R AT BA 58 BT R R fif
FH B E 7K VAR [ L 35 R 28B4 i B0 23 \) A 72 B 72
L2.1 $MANEH T CREXFLILEMT.
FE AR HE HE S AR FRIC AR SRALE H NS, T
PRI (A 1% A Z R FE 20 mL), &
JUI A 8 O o 2F i A B B A I AE DG HE 5 AR 4B
[E] B, e A AT IR HE AR FT b 1/3 &b, SRR B4 T
VEERE R AT SR B 7K U 4 1 25 g A P o 30 )
IRV H BT 1) i AW , B 1k B K U o AHE i I 2%
Rl KR &5, AT SR e, Ve H

[ SN (N SR T N

1.2.2 RMAN#E4 T CHEE X HEIBNT.
FE LR HE HME S AR AR E R R B I A S . T
DA e 350 95 i JRR e (0 1% M A 2 R W 20 mL) . 4
XUAHE S AR 10 5 80,2 A58, o 28 ) 2 48 4T B
AMEGRRT 1/3 4b, ARG TAEES, HHEAF 2%
W K Ve HE T R HE N, B K e v Bl = 4k
WEAF AR BRSO HBR R E L.

1.3 WMEIEFR

1.3.1 FAMKAEA iCHBHETAREE M
it AR BB K e i

1.3.2 Wy FASE Bl R (VA Xt
HOR I R B AT VAL L B Oswestry ) fE 5 5 35 %
(ODD "™ 5 i 3 WA o f5 22 J3F B A7 DA L 2 3 3E o8
BEARA AT 1AM 12 A H 5, DIEH T
RIFEL. VAS PP E R 0~10 43 7153 4 & 9 0
™ ODI 46 508 =, A8 3 T B e il ™ o

1.3.3 ®&¥5 4% A0 MERT S & S D
Cobb ffi . s yllic sk BE AR AJE 1A A FMAJE 12
A H K

L34 JHARE CEEIFRILN O, G5 H K e
Bl ORGSR,

1.4 SZitESH

JH SPSS 24. 0 G& it 8 A AT 804 o0 A . R
B (o d5) Fon PR IA] FL 384T Bl ST BEAS ¢ A 56, X
A S (VAS $F 4. ODI R AL % 250 #E 17
W B0 22 40 B, E— 2L PR L ] LSD+
Rty s THECHRHH L (20) 13801 201 1] He A7 0k 3T e AR
X* K, P<<0.05 NERAGIFEE XL,

2 #HR

2.1 WABE—MEABLER

PO — MR (LR M0 AR IS L
B LGt 22 7 (P>0.05), Wk
2.2 PHABEFAHEXIERILE

PO A [ 2 38 XU [ 2T R B ) B g (P <<
0. 05) , A H H3 IfiL o 11 375 #00 YK B /b (P <<0. 05) 5 i
KPR (P<<0.05), Wk 2,
2.3 WHEBHE VASHESEE

RuTEARE 112 S H, WA B E VAS W45 1
B.DESWYESEITH#E L (P>0.05 ;K5 1,12 4
A W4 B H VAS W40 5 R AT R H R (P <
0.05), W% 3,

W
1,



%40 % 511 JIldt EZBEZ 48 (http://noth. cbpt. cnki. net) Vol. 40,No. 11
1410 20254F 11 A JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE  Nov. 2025
1 WABE—MENEBE[cEs,2(%)]
415 A (%) I (D) 3% (SD) fiba IR
5 k'S $ (kg/m®) g3 [2iid
BAABEA (n=88) 41(46.59) 47(53.41) 70.35+7.89  24.36+3.68  8.1442.35  —3.96£0.97 48(54.55)  40(45.45) 15(17.05)
MABEH (n=92)  40(43.48)  52(56.52) 71.23+8.14  24.7843.72  8.36+£2.27  —3.9340.94 49(53.26)  43(46.74) 20(21.74)
X 0.176 0.736 0.761 0.639 0.211 0.030 0.633
P i 0.675 0.463 0.448 0.524 0.833 0.863 0.426
x2 WABEFRMEERLE (2 Ls5) Gt 25 (P>0.05) s K5 1,12 A~ H . 4L B3
a3 FARME min) AL (L) ABERRE AAT R (mL) ODI #8585 R AT LY T (P <<0.05), WL# 4,
BIABA(=88)  40.76+6,42  14.36%3.87 16.54+5.39 4214131
WABE(=92)  54.68+7.14 10514543  20.65+8.41  6.14+1.78 4 PARE ODURMILE (L5, 0)
¢ {8 13.733 7.299 10,500 8,255 285 AT AR 1AHA A 124N
Pl <0.001 <0.001 <0.001 <0.001 BMABAL(n=88)  66.21+5.37 35.58+5.217  32.34+4.58%
MMABA (n=92)  67.14+5.42 34.43+5.67°  31.65+4.697
®3 AARE VASHALE (2 Ly, 5) o fif 1.156 1.415 0. 998
A Al RO AR 120 A P g 0. 249 0.159 0.320
PMABAE(=88)  7.62+1.34  2.48+0.71°  1.72+0.50%
MMABA (n=92)  7.45+1.27  2.31+0.64°  1.64+0. 429 DP=0.05. 5 P ATTAL.
a 0.874 1689 1. 164 2.5 MABRERRFESHILE
P1{H 0.383 0.093 0.246

DOP<0.05, 5 R4 RaTAak

2.4 TAHEE ODI I5HLLER
ARATRAE 1.12 A~ H L, 4 B4 ODI $850L

ARATEARE 112 A WA R & SRS
G427 (P>0.05) KRG 1,12 2~ H 4 &
HMERRT % 5 5 R AT R 2 T (P <T0. 05) , #E
51N Cobb £ LEAR BT FEAR(P<C0.05), W& 5,

x5 WHEREHEWESELE (x£5)
- AR T 25 i B (26 HEH ST ™ Cobb £A1 (%)
i A INTREN: RIF 12 41 AT R 14H RIF 12 4
AL (n = 88) 30.48+7.41  60.29414.35%  58.31+10.62% 21.65+44.78 12.45+3.67°  12.67+3.877
XU A B 4L (= 92) 29.36+8.26  61.784+12.47Y  59.48+9. 747 20. 945,17 12.17+3.84%  12.42+3.929
I 0.956 0.745 0.771 0.956 0.500 0.430
P i 0. 340 0.458 0.442 0. 341 0.618 0.667

DOP<0.05. 5 Rl 4L RaTAak .

2.6 WABEHRELE

BN A 12 B & AR B KRB, kAR
13.64%(12/88) ; AUM A F& 40 16 5 k& A & K g &
I KRN 17.39% (16/92) s L5 /KRB W £
AERXT I, 2R gt L (X =0.483, P =
0.487), BLAM, PILL4 1 ) B4 F1JRgY , 2 ik e
TG K R, P23 T H A I K E .

itie

OVCFs & 5 2 b 2 4 AN BT 1 H UL » B AR
PRAFIRTT A A SR M P AR RCR A LRI RNA
Sy A G AN I E 23 51 T IR R K i A | TR A
K i W T 25 22 i O AT B A 2R L R AR AR T
WU E R . OVCFs 167 19 G A T DR 2% figt
VIR SR O AME R R AL, BB B T . PVP

3

JEIRYT OVCFs 12 MR 20, M LE DR SF IR J7 R 8 P
PR S M AR R B % S R L (R 1S DL R R R
SRR AR L IR T AR R/ R 5 R S TR (1
P T H 2552 B K TE

PVP A 2 B M =5 AR sl R0 AE =5 AR A % 58 %
HORTETFEA Ll B E YR U T AR A B 2 30 5 o7 A
Xof 7 B, L AT L T AR RS 5 1 A B AR & T
A T AR E D S B e
5 LA T BE A FE B K JR YT HOAS K ) 8, v]
fi 52 Wi I W7 80, BOC T FPOR A B PVP R
7RO LA 55 45 52 GV A A F R IB YT OVCFEs 11
AT L AR R IA Y ) R ARG R B,
HEERE 1AM 12 A8 VAS #1453 .0DI 45
B ARG YT B, HE AT 2% AR T Cobb £ 1
BRIk . 3X 3R W] B0 5 0L A B% AT PVP



w4

ATFA B PVP ARG T B G AN A A 46 B 3 197 RO I A8 X FEAIF 5 1411

Yl 502 i OVCFs f 35 5 K 2 6 A A # il
VI W0 NEHETRE , IR AR RO Y .

KT RO 2 HE 5 AR A AT PVP RIGYTY
OVCFs, ANRIBF5E 45 RA A 25 5, A W JF R 48
— . BT B A K TR A T
S A BRI, Gu 5 W58 @R L 28 A B AT
PVP BEARAS K419 1h i 2R 5] B 348 AT 35 A5 3 2 1
HIKIE A . Steinmann 25 BFSY BR , TC I8 & B
038 2 LA A i 26 M 55 AR I TR 24 ] 30k &2 4
HEAFE A 1) g 24 R S SR 00 A L SUAM A (4% I B2 1% 4 52
Rz HESARE. EW st 5 W,
B B TR B K U8 3B TS R R M A R 2R i A L
A A 2 00 £ 5 3R R XU A B R K TR B
T BRI R e A AR 0 1 T T TRD R R A A A
A B T R AR AR 28 00 P & B 3 i AU . AR
FE L B [ 2 B K U A AR B SO A fH 2 B 4 D
> AR 7 39T P RN B AR A R LAl 2 R
KRETEH YT (0 IF K E X o] A 35 T RAr i F R £
(BRSNS iU R =0 S T N Kl i
J5 )R AT BE AR A1 o B R A AT SRR MR TP 4R

A ST I8 R, B A B A A A i 2 T R
101 [ ST N R N | R 1B R @ SR AN =R DN
% PVP AR EA T AW ] 5 005 1 5 5 5 4
X SEEAERE —8. 7 PVP FRPL.NFRE
11 X 26385 WK W28 28 AT Raf N K R A L R E
WA AR Z B 2 RS, M A B F R X LB
WHR A 3 2l K A S 0 L IR Tl R T F R
WA, KRB E PVP R % W RAE. /] &L
T ] A A ] FL A5 22 AN A L L A] S AR I AR B
ProBs . I T 51 R T B A% A 2, N T LA s R
BT EHFSIA N FARAR T XS5 KRB IR
TE—E R R WA N ZF I TR, RAF5EH,
B BB KB e & AR F O 13, 64 0 5 AU
AL 17, 39 % M b RG22 5. BB %N
TF 5% F2 T8, B0 415 X000 20 415 7K e 78 T K A SR A Y
BERUM 2 B0 20 - A B ) 46 . 35 A0 't Uk B A
N GABEEARNST . A A WD B g A
T PVP RIGBKIEB IR HE N 13. 3%, §ARDF R 45
AR T, & A Barakat S B WAR . A BE
FE P R E KRB e R A B A BT A D PR AT g A
F o A B BT 5 TR R TR AR AR R
18 F ARG B AE L E X ZRB LT L ORG ofE 58 o o A
(8 28 ], DA R A R4 B /K U 8 T AL

g5 L BN 28 M AR A B OB 28 HE SRR A B
PVP RiG¥7 OVCFs, 0] A R 2% fift /835 P 0m . IR
AR A B B L O M HE T BB L T RO AL 5 W

A B AR EE S B BT R T AR [R) O i
EEMR, HE /KA ED LR HE SR A
i PVP AR{EMS .

& ik

C1] X0 BRI T e, 45 58 i BICH BE IR I 15 0T i A8 P Ak 1K 1 45
TEB T 48 B MEAR SO A 5 5% B8 I35 i 97 & L) . v B o g
L5 A MR R . 2024,30(2) 1209 — 214,

(2] skot, SR Je 5k b, 28 K MEAR S ™ U] AR X 1 BB A8 P A A
5P E TR AR - A ORI T S B B Ak R A0 A T 1Y 5
[ b BE 2 B 41, 2024 ,39(5) ;642 —645.

[3] Dong C,Zhu Y,Zhou J.et al. Therapeutic efficacy of third-gen-
eration percutaneous vertebral augmentation system (PVAS)
in osteoporotic vertebral compression fractures (OVCFs): a
systematic review and meta-analysis[ J ]. BioMed Research In-
ternational ,2022,2022:9637831.

[4] Sun H,Li C. Comparison of unilateral and bilateral percutane-
ous vertebroplasty for osteoporotic vertebral compression frac-
tures:a systematic review and meta-analysis[ ] ]. Journal of Or-
thopaedic Surgery and Research,2016,11(1):156.

[5] Chen Y.Zhang H,Chen H,er al. Comparison of the effective-
ness and safety of unilateral and bilateral percutaneous verte-
broplasty for osteoporotic vertebral compression fractures: a
protocol for systematic review and meta-analysis[ J]. Medicine,
2021,100(51) :e28453.

(6] BRILAE: MM, R, 4. PCVP MM PVP KW PVP A Y7 %
AFE OVCF M7 R0 X AR AR e s [ . 5% 4 B
F4,2023,30(7) :80—81.

[7] Chiarotto A, Maxwell LJ,Ostelo RW,et al. Measurement proper-
ties of visual analogue scale,numeric rating scale,and pain severity
subscale of the brief pain inventory in patients with low back pain:
a systematic review [ J ]. The Journal of Pain, 2019, 20 (3):
245—263.

[8] McNeely EL,Zhang B,Neuman BJ.et al. Estimating measure-
ment error of the Oswestry Disability Index with missing data
[J]. The Spine Journal,2022,22(6) :975—982.

[9] WERIR ., RV AE. SBIEHER R & BT fR<F 5 PVP iR
7 LR . b SR AMRE 2% 2019, 27(22) : 2022 — 2027,

[10] Chen X, Guo W, Li Q,er al. Is unilateral percutaneous ky-
phoplasty superior to bilateral percutaneous kyphoplasty for
osteoporotic vertebral compression fractures? evidence from a
systematic review of discordant meta-analyses[]]. Pain Physi-
cian,2018,21(4) :327—336.

[11] Tan B,Yang QY.Fan B,et al. Is it necessary to approach the
severe osteoporotic vertebral biconcave-shaped fracture bilater-
ally during the process of PKP? [J]. Journal of Pain Research,
2021,14:1601—1610.

(127 XEGHT, BT MR, 55 B K U8 43 A XoF S 00 25 ) 28 B2 44 A
TEAR YT BT B BT g WA T M A 40 1 3 ) A A8 M R AT 1 R
L), A EH ST AT 5, 2020, 24(28) 14498 — 4504,

[13] Steinmann J, Tingey CT,Cruz G,et al. Biomechanical compari-
son of unipedicular versus bipedicular kyphoplasty[]J]. Spine,
2005,30(2):201—205.

[14] Gu C,Huang A,Wang Y,et al. Biomechanics of the unilateral



A0k 11

1412 2025 4F 11 H

JILEZBRZIR (http://noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 40,No. 11
Nov. 2025

posterosuperior, unipedicular, and bipedicular approaches for
treatment by percutaneous vertebroplasty:a comparative study
[J]. American Journal of Translational Research,2022,14(5) ;
3448—3455.

[15] Kim T,Park J,Cho J.et al. Quantitative comparison of verte-
bral structural changes after percutaneous vertebroplasty be-
tween unilateral extrapedicular approach and bilateral transpe-
dicular approach using voxel-based morphometry[ J]. Neuro-
spine,2023,20(4) :1287—1302.

[16] st deibeh, kAN . 55 B 00 15 UM A B 22 B2 M A U5 i
T AR TT B O L A AT A P 4 B T T AL B L) ). e R R
#47,2020,23(2):175—177.

[17] Dai C, Liang G, Zhang Y, et al. Risk factors of vertebral re-

fracture after PVP or PKP for osteoporotic vertebral compres-

[18]

[19]

[20]

(K FEBHI.2025—04— 14

sion fractures, especially in Eastern Asia:a systematic review
and meta-analysis[ ] ]. Journal of Orthopaedic Surgery and Re-
search,2022,17(1) :161.

Foz B XU, sl ZE AL A5 SR S AR A A 5 R0 A AR A
[ PVP 3897 B 5B A P A A R 45 B T 0 G R X B g L. B
W 53497 ,2019,30(2) : 276 —277.

G A B BIHE S AR Sh 2 PKP AR YT w5 1o M Al 5% i
FATE 4 1 B 3 1097 2 L) ] 9B 2R 38, 2020, 26 (10)
914—917.

Barakat AS, Owais T, Alhashash M, et al. Presentation and
management of symptomatic central bone cement embolization
[J]. European Spine Journal,2018,27(10) ;2584 —2592.

f&E B H3:2025—06—02)

(L#EE 1407 |)
IR T VR . R B A B g 1 o BT T
FE R P CE MY NIER .. A0
FEIN R L 88 T 1k v UKL AT fE T8 o 23R 1R R IR T AL
N7 o PRI A > 1T DA 240 2 % 22 22 Gk 5 ik — 25 PR
FLELARAE AL . LA 52 38 A W) 4 WL A T

g b, B e 1k 0% ORI 3 S R 45 A0 i £k
VB A YT L2 R AR S5 1 122 Wity O 8 el 5 n% i ™ T
FRBE 05 It D) g S OB DI RE

&k

[1] Liang Y,Shen S, Ye X,et al. Celastrol alleviates airway hyper-
responsiveness and inflammation in obese asthma through me-
diation of alveolar macrophage polarization[ J]. European Jour-
nal of Pharmacology,2024,972.176560.

[2] Ma Y.,Sun F, Hu Y.et al. Exploring medication rules and
mechanism of Chinese medicine for children with cough vari-
ant asthma based on data mining, network pharmacology,and
molecular docking[ J]]. Medicine,2024,103(40) ;e40023.

(3] WRAEL. A, JLE %R AR 5 0 iy %) 0F 5% HE JR (] ). I K I 2%
W9 5928, 2023,8(1) : 190—194.

[4]  BRA W Ao b, £, 5. 80 1k i UKL IR & o & 7 R A T
ANLBHE B R MRS L], ARG 5 i K, 2023, 38
(7):1683—1686.

(5]  Thah, 1R, 207 B, 4. B0 1k i UKL IR & o 65 ) 5 0 WEL Vg
Jr IR YT LB WL AR S 2 W 22 o B BL S BRI R A g T ], o
[ 52 LR %, 2023, 38(8) 1601 —607.

[6] a2 LR 03 S 0p W2 dl, (42 LR 2% k) 4 4 25 A
2 LB SCRE R IZ W 5 B IR 4R M (2016 SRR [T ], AR L
Bh2e5,2016,54(3) : 167 —181.

(7] A e 2 oo WP IR 2 43 23 W Wi 2 20 0K 19 32 I 5 3R 97 46 1
(202D [J]. A ZE R FINT 0 2 i, 2022, 45(1) : 13— 46.

AT ML http://www. nsmc. edu. cn

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(KB HI.2025—05—24

1EH T RS http://noth. cbpt. cnki. net

FE K P B2 25 4 R . B 9 TE 12 W 80bs e ) T R PR HIE
LW T RbRE () [T, ML EE 2%, 2002, 24(2) B =
XUFTHE , JLIE 2R e i, AL B SN BOBE &  B R IR T
L R A S e i XU A0 I I 32 481 G PR 5 L) ). YL 5 v =
2,2024,56(8):36—39.

AR SR BN L AR Bl 1k g BURE R S T RR SRR R AR TR T
LT W S P W B i PR L ). AR 9 5 I R L 2022,
37(1):109—112.

Deng Y, Xi L, Han S,et al. Re-evaluation for systematic re-
views of traditional Chinese medicine in the treatment of chro-
nic bronchitis[J]. Medicine,2023,102(49) ;e36472.
AARAME, TR SR SRR, A TR B 24 0 X i 2T 4k Ak K B B Bt
SN BRI BFFEL) ], th e 242 ,2022,20(2) : 297 — 303,
PhRpRpR AR, B SRR S A A S T SR W
RO B A A 1 25 3l 2 0 5 ()], b 24 B, 2024, 35 (13)
1588 —1593.

Foali B A L A R SR R K AR R i 2T 2 A S R
ANECE BUE O LT ] b B b 25 2% 5K, 2023, 48 (20D
5612—5622.

BAPEEE A B TKORT L AL RS AR 1 0 8 I IO 4 2 B AA AT Y
[J]. "h#524,2018,49(15) : 3501 —3508.

TR XS L 2% . b T B OO B 3 2R 1 5 s B
I8 T SE K 41 41 MMP2 . MMP9 , TIMP-1 %3k i3 i (1],
BT 25 5 I R 4% 5, 2021,40(7) :523—530.

Lin X, Zhang Y, Zhou X, et al. Inhibition of soluble epoxide
hydrolase relieves adipose inflammation via modulating M1/
M2 macrophage polarization to alleviate airway inflammation
and hyperresponsiveness in obese asthma [ J]. Biochemical
Pharmacology,2024,219:115948.

Lee HY, Hur J,Kang JY,et al. microRNA-21 inhibition sup-
presses alveolar M2 macrophages in an ovalbumin-induced al-
lergic asthma mice model[ J]. Allergy, Asthma & Immunology
Research,2021,13(2) :312—329.

f&E B H3:2025—07—26)

HB #8 : xuebaocby@126. com



