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H#: BT B XGEE R T B A (R Bl AR 5 40 B B8 N 8 T IEAEHE IR BB R VR 77 IEAETS JAE I
TR, ik B EERKFEAKBER 202046 A ~202346 A Yk B AF &G BRHER
1334 15 BREAMEI i B E W Im R BR, IR\WFARFTEANE, KEFSHN24: UBE-LIFH(n = 69)A
PE-LIFAi(n=64). XM AEEHRABEHNFARAREN. RbKMEBLERFERE, H3TBHER. REE3
R 3 A 6 A ALK JUAN I T8] A2 A RERR I AR S AR PP 43 (Visual Analogue Scale, VAS) 5 Oswestry
ThEEREFS S (Oswestry Disability Index, ODI)FLLit%, AMEEFHM THFBRIET M AERE
BREERME. S8 iFBEFARF, PE-LIFAARS 1M BR% TUBE-LIFA, EFRARLHES
& X (175.16 + 54.01 vs 172.90 + 75.20 mL, P = 0.844), UBE-LIFZF AR [A%PE-LIF4 />, A
i1t %% 5 (222.38 £ 56.37 min vs 178.12 + 41.08 min, P < 0.001); HAHARF3IR. 3N, 641MH. 1
FERE BBVASTES, RE3MH. 64N RIRFEVI FIODIVF BRI B2, 94L& I i) s
BEEVASIFS. ODIVFAELTHEER (P > 0.05). 48 FHFRYRBTEVREMBH LS. AKX
MIsR B 7%, SPE-LIFAAELL, UBE-LIF 7 SIGTT IEAEME B bR e IR BAR DU IRl Bt & 3 R 4F, B RA FARE
. RPFUHFER. RIERFBSMS.
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Abstract

Objectives: To compare the clinical efficacy of unilateral biportal endoscopic lumbar interbody fusion
surgery and percutaneous endoscopic lumbar interbody fusion surgery in the treatment of lumbar
spondylolisthesis. Methods: We conducted a retrospective analysis of the clinical data of 133 patients
with single-level lumbar spondylolisthesis who met the inclusion criteria at the Sixth Affiliated Hospi-
tal of Xinjiang Medical University from June 2020 to June 2023. Based on the different surgical ap-
proaches, patients were divided into two groups: the UBE-LIF group (n = 69) and the PE-LIF group
(n = 64). The study collected intraoperative data, including operative time and blood loss of patients
in both groups, and recorded the Visual Analog Scale (VAS) and the Oswestry Disability Index (ODI) of
low back and leg pain at the preoperative, postoperative day 3, 3 months, 6 months, and 1.5 years time
points, in order to evaluate the differences in therapeutic efficacy between the two surgical techniques
and their clinical value. Results: All surgeries were successfully completed. The PE-LIF group had
slightly higher intraoperative blood loss than the UBE-LIF group, but there was no statistically signif-
icant difference between the two groups (175.16 + 54.01 mL vs 172.90 + 75.20 mL, P = 0.844), and the
UBE-LIF group showed significantly shorter operative time compared to the PE-LIF group, with a sta-
tistically significant difference (178.12 + 41.08 min vs 222.38 + 56.37 min, P < 0.001). Both groups
demonstrated significant improvement in low back and leg pain VAS scores at postoperative day 3, 3
months, 6 months, and 1.5 years, as well as in ODI scores at 3 months, 6 months, and final follow-up
compared to preoperative values. No statistically significant differences were found between the two
groups in low back and leg pain VAS and ODI scores at any time point (P > 0.05). Conclusions: Both
surgical techniques are safe and effective minimally invasive methods for treating single-level lumbar
spondylolisthesis. Compared to PE-LIF, the UBE-LIF approach in treating lumbar spondylolisthesis of-
fers comparable interbody fusion results while providing additional advantages, including shorter op-
erative time, a wider surgical field of view, and greater procedural flexibility.

Keywords

Lumbar Spondylolisthesis, Spinal Degenerative Diseases, Unilateral Biportal Endoscopy Lumbar
Interbody Fusion, Percutaneous Endoscopic Lumbar Interbody Fusion

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

JEEAfE A1 i (Lumbar Spondylolisthesis, LSP) & H & & A B o W HORAT R[], AR BT
P BRMEAR AL, FECEMREERRC, AT REMEE AR, M5, DR T I A& T RS
SR, PEEFH LR T SEOMERERG . TR RYIRI2] [3]. BEIRCRSFIATT REE 2 M5 73 NERR PR AE
R BARSIRIT R B TR R E 4], B85 BT OB ME R fh A AR T B3R 2
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AR, AN HFARQ D EECR, S4B A A2 R %, A9l kK 88 AR5 E 5
HERNE, —ERE EWm AR5, A FARGI . R EEKE, MO AR Z
HENEFE AR o S0 28 ME (8] FLIEARE ME (3] Bl R (Minimally Invasive Transforaminal Lumbar Interbody
Fusion, MIS-TLIF)ZE Il R N A4 A% e 1) 22 3 2ok, JF Ho— B DORER 2 24 S5 A ], 3 BT Al
i B LS I ET R T AR G5 BT R [6]. SRMZTT R th /& A b 5 B 24, PRk
B oG RR A A, I HHGRIE AP e, AR E w2 3] 7k B BREI[7]. BEE N BHEOR
BB S AT R e AN Ko, AR B T Rl TR 32 BBk 2 & BHE A EBE . H Yeung [8] &% Hoo-
gland ZE[9]H& H BT A [A) B V) BRIBUE AR BAK, 48 7 HLd 18 A 4% (Percutaneous Endoscopic) 5 A Ry 1 &
f&, D> TR R B A I, A3 T ARZ KR AR S . ARMTNZFEARAAE —E AL, B
SRt A2 RN Z 7 RAUEH — R & &8 BB RHAT T RRME, SETREBEREAHANZE, [
BORIPE AR A 28 B AR P A N W M. NiE— PR AN R B TE AN /2, De Antoni Z[ 105 e 6 T
B XL iE 1 77 x0(Unilateral Biportal Endoscopy))%i, AH G B IEEF AR YL, OB IEM A ML E#RE S
6], I HARGIT AT ARG S 2 ROF A, — @R E ESEI T “TFBCFEARMEIE” , o I hn
T TR RIEVERNZLZE . SR H AT 980T PR A 7 T BB (11 [12], VPSR A 571
WFFATIRATBR[13] [14], 752K P AWrb e 88, SRt — D Wi 7 XL 5 1. ASHIE 505 2020 48
6 H~2023 4= 6 A HEAEFK K H UBE-LIF & PE-LIF FFAR 77 3367 FEAE I BURE B35 AR )5 B U7 55 RS2 it
(] 23 DT 0T P9 o T AR 7 V2 R s R AR T AP - m BAX L
2. FREEE
2.1. RGN SHEBRFRAE

PINFRAE: 1) RURATHE R 51 R FIREMEIE B, V& B0 B A IEME S B a8 DL A R) 5% 28 s
Bl 2) AR AR S5 FIEW I T, 324 Meyerding 7 203% B I~11 5515 BOIEMEDS e (R A0 v U s 3) 22
HEADT 3ANHRGMIRTERBZ G, WARIERKIBE A B2 N 4) A ER&T&MBEUMENT Bz
BEEHHRAS DL B R A R

FEBRARAE: 1) BEMEAFAEIRGY . SA% sl R R I B AR s 2) B8 2 R A A 3 57 6 0
JiEs 3) AT EMESMRL T RER TG 4) 1A 7™ B R A 03 B RS A 7 T 1 o) R, AN e R 2 TR Ak
PR

2.2, —RESER

2020 4 6 H~2023 4F 6 H, HramERIRZH N EERE N 133 6] 5757 Bl i i 8 & Sl UBE-
LIF 8¢ PE-LIF FA, HPaE G EMREERE . MRS R RESE SR BIEFRT0R
UBE-LIF 4 (n=69)1 PE-LIF 4l(n=64); W EEFEV 1 4. UBE-LIF 4: %4 30 ], 4k 39 %,
RS 62.17+10.28; FARIIEL: L3/4: 5. L4/5: 53 ). L5/S1: 11 f; PE-LIF 4. %9423 5], #«/&
41 %, F#e: 60.73+£11.72; FARTEL: L3/4: 6 B, L4/5: 47 Bl L5/S1: 11 Bl; ARWFFCIENE (Ff/R¥:
REE) , BESPFIMERE. WHFARLHE 752,

23. FRGFZE

UBE-LIF #4: &5 RRE&L G, BEETARE LUUREMICE . AR SRR ™ E A — M CREIRAS
XFRIIEOLT), K C B X S AL E (LR [FIMIME IR, 2 R, TR ML Z) 0.5 em 4k $ATHR
HER R AR Y, JFICELHE . BT MEM R UBE CRINXUEE N B RS, JFRH
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HERFDEIEAEAEL . RIEEIE IR, AT R PR DUR B SOR T RA. BiS, CREHEIRI LS
SINTAEER, VKA. FHRAE, 5778 30 mmhg. 7E¥EHERIE P35 D16 EMEMR R R 565
6 A1 R R AR B OGRS NI . A BT SRBDIRR . BN R DIBRAR S, K UBE 2%
TR TAEI T B M 2R i TP 28, B NG UBE 22 T 882 TAEI 1RO &, VII% 2% th i BAz 2041
P2 A 5| SSRGS L4, R R A TS AR e b, B AR ARG BRI, TS BN e ) R B IR AR A
JEIE PR AR AN AN . R AR B IE U S BRI AT R A R AR . Ak, X E AR R B
ITRCER, ¥ B RIORLE 5 A& R IR AT 4 98— RS N7 IR 58, R R 7 1) . @i TR @ IE
SN B A OUR FEL AR DA 1) I SV R B % o Bt S, 76 C BB LR, ZEXUINHE S5 AR PN BN 4 0k 5 ARBRET .
WS, B RN, BUE SR, A TR . AR KM REYI O, BRIATC LS T AR, B
Fex/ijup

PE-LIF #: Fr& BRI 5, MEFHRBNENES, B C B8 X NI E B brf a4
B, SRIGAE G RAMIAHE 2 K2 AT — 26K 4) 0.8 BRI/, X2 F SR BCE TR @ IE 7,
M HZELE e A B, U EE. S5 DERERRS RS, IR, FitNssng LIEE
AR TP AR IEE , AR b 55 B AR A B0V A S O, 5 bt TSI Al AR 25 A RS 4 41,
{FLEE VR T AN B 380 e I b i RO s MR A DA it B3 25, 2 S 48 A T T 2 2 bt ] 7 H A AT B L,
PSSR BB — 5050 B 5 R R E Sk, XAEk R M BIAEAR DR, P BRI B S B i AR i T
(B o LA R A AR (B Sk, AT A A AR R IR B o TR SR A ) ok oy B8 21 YR IR 54, I
Tic A5 BB AZ E A 2 A0 O BEAZ LI B T-0%, 15 FH 1 IR T 6 R 2 SR TH AT A B AL 3], 06 BE RSB 13 R FH3A
B FB R LRI TR, HEA8 A B B B A KRR 4 s E M RAHTR & IR N LA SE, SRS Ak
ST /NI R 38 PO, SR RE R A5 ST 1B BSOS A PR v B AR R i B . RS I voE
NI B R G A LA AR Z B bl 8 2 PR AR, B A Al G 38 BT AL 1 7 B e A ot B v 1 S
Falll, TESERCL T MEE FILM 2 5T CAEN R 380, Mg BN FRIER, ERBRREIRIZT,
ok 7 G RS R AR B b R AR R OUAE S AR TR X IR, B R ME 5 MRIBAT R N WA S FARERAE . 1
PRid s AR VIR IO AN R L) — KK /N, R P30S 2 DL R B ARG 2, 4@ i A R 1E TE 1R LA
Jei, ARAE BTN HEASOUINME 5 MR A I N A& KR 2 OUBET VU . 2 J5 S X 264G 25 R B AR 4T fr B 2
HIEM, s DRG], WA RCE T = A5 [ e i B 0, RS A a] DL A i L S A
T ELAT A AR B IR Ahre, B 52 st 1, Soitib mACEE, (740 S BRI E 2 522
AN,

2.4. RIGE

PR AR G AL ERAR R, ARHT R G — R I RUE FHPA = Iy gy B BURZE 48 /N % A1
R Z Iy A AT R R ISR YT . ARG ER 2 KRB R E SR N IRIES), AJE HBraT 52 7 A EA
JFEHE CT+ —4esE g, Hbt/EfRpEvi 2 MR, YER EEEME CT+ —4kfEd; BEH
(SN B S 3 A4 H
2.5. IEKRITEAIEHR

RO S et i F TR R Trp i o N & d i TII N  10 oN /AT 3 R R L i B E T A =R o)
XSRSl 2 G0 LT, R UK U B 52 7 JEARE LE AT (0 B 3 A CT + =4 = 48), LA Bridwell
HETRN A o3 AR AE[ 1S THEAT 40 0, T TN IRRRL G, T IVEONTTREEA R . AW 50 iE i ot Ll 28
BERATPAEARSE 3 R3AH 64 H 113K S 1] 5 1 R 0 A S A ULV 49725 (Visual Analogue
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Scale, VAS)5 Oswestry Il GEFFERS 15 £ (Oswestry Disability Index, ODI)R A AT H IR 10 FN T B & TR
R

1) VAS ¥4 A HLPE 4372 (Visual Analogue Scale, VAS))&E T-% E &ML E K =L FEL BRI M
0 3| 10 FPESLMARE, Lo mE 11 DMEUET S, “0” XMNEFH TR FR KRR AR
AR, T 107 IS 17 S fg g SR M 280 ) ey WA, el 2 AR TR | 22 PR 2 B 1 it M e
—ANEIEMET, IR A 98 2 F — PO 2 WL 7 AR I ok o FLARPPHIAE I ) L A&
g5, 14509 0 B IR ARG IREAEAE, AF 3 5 BIRHER UL 21k MR EIE SR AR IR, A
IRACAET] DIARSZ TGS 2 N s 183 4~6 70 XANHr Bl R S 2R 3E R R Bl i, HitA 2T
Kyl —BEBH T 7 aEEMGE A T E B R B, i ARG AT RE D] R i Bk
AR UL S R MR S 3 A SN H I o

2) ODI ¥753: Oswestry DI REFFEAGTE 210 4 (ODD)AAAE 10 NGERER IR, SSPAmmmE . B HEL,
Yooz  ATETIRE . AT A2 whLRE ) BERRTE 20, YIhRe . HE S 5 UUORITIH L, &A@
B 6 MG, KRHLS srdilit ik, HE B 0 48k BRI 5 4y, BBt ET T sy =
(CEPRfF5r +5x &), W58 100 77, 7308 R H D RekEaG B = .

3) R &5 Gross Ax[16]H1 Nadler AX[17 R SR MECGZFEGH 7T EEAKE, FA
AT J5 ML AE SR R, T 2 o E R . AR AT W BRSOk iR o

2.6. G FERE

AWK SPSS 27.0 it AR MR AT AL, FN A IES MR TR, HIOE £ fafEE
(XEs)RIAR, WL A 2250 LA ST S AR AR ¢ il s [ — 26 591 ) A ] BRF 1) 550 %) 504 R R C X ¢ Al
FHLZRNRITENNRE, WRBAEAFT & IR0 At AR A HE , vH sk ZH 1R BERBCR 7
KM 8% 34 Fisher A IR 3R %, S8 B0k 2H 18] % LY Mann-Whitney U #5201 , 25 P9 A~ R i 8] & % BE A Friedman
WM KEEEE L HREPAEE, JP<0.050, RRERAFHEMNSEIT¥E L.

3. 458
3.1. 85&5R

PINEEZ N B T ARIGTT REMENE I 58 133 6, RIEF ARG XIIAFE, 44 UBE-LIF Hmn = 69)F1
PE-LIF #l(n=64)4= 3B N R M, TWvEEHE. Brf B B 5E S F Ao PE-LIF 49, 2 fldEE AR
JE IR A, 1) B NG R UBE-LIF 41, 1 B R U A, 3 9] 23 PG
TG KT T R A 835 25 T b ZE KA Tl R4 S VR DA B H B Ry P VR /KR 9T - B Vi iR R s
T RBCKE L m iR AL ENAR R SR, ERIH Y 5RE/NT 30mL/d Ak, A RHH 7 flEHLd T )G,
FOF B S T R O, IS VRN IR B 2 Y 2k, BRI B, T LA 0 451 1) o Rk A 1 R
2P MEBRAEEE T U M A L R ) G 2 I I RORE -

3.2. FERATBIRIELIE

BRLRAERS . FAEL, PG (B FIE B 25 > 0.05), PALARIEE B VAS. ODI
W T 2P > 0.05), W#E 1.

3.3. FEARBER VAS. ODI S HE
AJG BT 1E] S P ZE S VAS. R VAS X ODI PF 0 YRR ETA Brdks®, B, BE VAS PR G5
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WORJE 3 REARJE 3 A ERATEE PG . SR ARG 20 7] i OJE B B2 5 (P > 0.05), HEILZE 2 L
BB 1~3.

Table 1. Basic preoperative data of the two groups of patients

F 1. RABREMARBIEATTR

Ftk(n = 133) Pgl-gg f)ﬂ UB(EI;L:“; j)ﬂ it P
FER (D) 61.48 +10.97 60.73 +11.72 62.17 +10.28 t=-0.751 0.454
P (n, %) 22=0.703 0.402
£'8 80 (60.15) 41 (64.06) 39 (56.52)
% 53 (39.84) 23 (35.93) 30 (43.47)
FARITBL(n, %) 22=0.263 0.877
L5/S1 19 (14.28) 11 (17.18) 11 (15.94)
L3/L4 9 (6.77) 6 (9.37) 5(7.24)
L4/L5 90 (67.66) 47 (73.43) 53 (76.81)

ERAEICN) 13.77 +2.87 14.16 +2.99 13.41+2.72 t=151 0.132
RATHERE VAS ¥E53(4) 4.83+1.18 491+138 4.75+0.95 t=0.476 0.457
KA T VAS $F4(4) 6.30+1.15 6.41 +1.23 6.20 + 1.08 t=1.015 0312

RHT ODI (%) 64.47 £7.95 64.66 + 8.47 64.30 +7.49 t=0.254 0.131

Table 2. Postoperative VAS and ODI scores
% 2. RIF VAS. ODI #&#x
B 1 e gﬁ UB‘E;L:IE;E Geiti P ff
RJE 3K 3.02+1.16 2.96 +0.91 t=0.327 0.744
ARG 34H 2.00+0.76 1.83+0.82 t=1.267 0.207
JESRE VAS P50 (5)
ARG 6 ™A 1.34 +0.48 1.26 +0.44 t=1.038 0.301
RJa 144 1.16 £ 0.41 1.12+£0.32 t=0.635 0.526
AR5 3 K 2.42+0.83 226+0.72 t=1.195 0.234
RJg 3 MH 1.69 +0.77 1.54 +0.56 t=1.300 0.196
T VAS $E53(49)
K 6 ™H 1.20+0.71 1.25+0.57 t=-0.384 0.702
RJa 1 4E¢ 0.83 £0.57 0.88 £0.53 t=-0.582 0.562
ARJE34H 32.02+9.02 33.91 £8.53 t=—1.247 0.215
ODI (%) AJE 6 MH 17.97 +6.57 17.49 +6.11 t=10.432 0.666
RJg 1 5F 9.19+4.97 8.64 £ 4.50 t=0.669 0.505
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Aiiflow back #uili  ARJF3FKlowback A3/ fiback #. ARJF64fIback ¥ AJF 14 :back H Aiiflow back i RJF3Klowback  ARJF34fiback M ARJF64 fIback A AJF 14 {:back X
RR RR
(a) (b)

Figure 1. Line charts of back pain VAS scores before and after two surgical procedures: (a) Uniportal; (b) Biportal
1. BHFRAEER VAS 4B (a) RiBiE; (b) WEE

A A

ol TR
6 6
% . e
2 2
0 0

ARiffleg Hiliiti  ARJE3Kleg Hillili AR/E34fleg Hill VARE6AHleg . ARJE—4EFleg H Rilifleg WithiE  ARJF3Kleg Xillil R34 Fleg Ml VAJE6/ fleg W ARJ5—4EYleg M
RR RR
@ (b)

Figure 2. Line charts of limb pain VAS scores before and after two surgical procedures: (a) Uniportal; (b) Biportal
2. WMAFAREETEAER VAS #T4E: (a) B2&EE; (b) WEE

i ¥
R BE
#
B o g w0
° ARATODI #ii it RG34 JODI#iiiili  ARJF64AODIRSEE KRB UODI i ° AR HTODI XUiE ARJG3AHODI XN ARJ564ODIXUHE AR UKBFODI XU i
RR RR
(@) ()

Figure 3. Line charts of ODI scores before and after two surgical procedures; (a) Uniportal; (b) Biportal
3. BHFARFG ODIIESTLE: (a) BIBE; (b) BB

3.4. BEFARBEXIERER

PE-LIF #F AN A 8] & KT UBE-LIF 4H(P < 0.001), W.#% 3; PE-LIF ZLARfhitH M &P E K
UBE-LIF %, HMAFTCHE S 2% 7P = 0.844), L% 3.

4. Fig
A VR PR 8 T 5 R TR TR LA R T RS (03 DR SO0, 0 I e 2 3o R S I ¥ S T R A
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Table 3. Surgical-related indicator data

3. FAREXIEREE

| PE-LIF 4 UBE-LIF 41 .
pus = it &
R(n=133) (n— 64) (n= 69) it P H
TR R (7354 199.41 £53.66  222.38+5637  178.12+41.08 t=5.20 <0.001
A H I B (ML) 173.98 £ 65.63  175.16 £54.01  172.90 + 75.20 t=0.19 0.844

B S, MEARTRL G ARR W 2SR, JOEAE S 05 BTG & F AR BRI WK FL A A A =R R
FRAS, RS BT SR T EIE AN 22 /MBI, RVRTAE 55 3 L VR B PE S5 R = AR R F O R i, i SR
JE W% 207 A S IR R T FL G R AT Re P i o BESE B HOR IR R, N BE T AR AR AR [ it & T R 52 3]
KR 2 AT AMRHE AR E DR . ML TAE G TCTFAR KL, A N BT AR B B R FE Hh O% B EAR &5
¥, TR ARG 48R T AREEL IR EIKE[18] [19]. SR1T, 28 Bid il P e FL A A —
R4 8B E TR TFAREEAE, Bz X E— 2 N RR M, FERIWNFRREWZIR, #mSS8FEAR
MLEF AR, S PR A L SRS B R . AR, SRR RIS E R i — P, N
U AR S 8 4 e AN kA TS A AE BRER[20]. 20 THZE 90 4EAR, De Antoni Z5[ 1014 IE 1 5 - (1) S0 XGH
BN F AR BfG Heo Z5[21]F 2016 E{f FHXGEIE R A 52 T H BIEHEMER I BA AR, JFRER
UFRIIR R AR . A EL B IEIE F AR UL, XUGEE R H M7 e, f/31%07 NF AR BA i 1) R
MFERGE. #—PME, UBE HARIAEHBFERME . S RpEAR, FF0 A R IS 7
JRFEARB I, HAARGEE: UBE HA K R AL TR IEIE, RS0 E (SEIAR H RFLR EhK i
Ve BEULEE) FIER VR (SE IR - #HE 7 B AERAE), s BATHE22]. Lk, BEENBEHARA
Wik f€, UBE-LIF CLECN VGRS TARIA B AT, £ EREE LRt 74 B SaliE 5 T R 1)
JRBRME, FEANWIN T30 . RME S A -

AR, P EE ARG A S ERRR VAS 905 ODI AR B 2 PR (P < 0.05, #
2)o N2 AL, PR VAS WA MSGEEAR)S 3 K3 HZ AR, SR HF AN T 858 54
PRI S A BT IR . SR, PR TFARTE &I (] sSSP oy o 38 22 7, 1% 45 S48 7R UBE-LIF Al PE-LIF
77 AEGE i J8 38 PR I CE ThRE VK 2 07 LR AR VR YT 28R, RIS PR 4L A3 e i ) 07 Tl G I S 22 S (P =
0.132, # 1), #t—F#&/x UBE-LIF il PE-TLIF FAR[FFZ A 2. 80, EAFEENE, WHFRZIE
T AR A EAPAE B35 22 57, UBE $R B (P <0.001, % 3), ARMMAHFAI7 AR fhith
H o B L B ok LB R 2 R

RFTRE 0, AR ST P TR 1 SRR S B3 S5 IR AS [F) AT BB 79 T i s dd 1 — s R s, [+
i UBE $ A I AT (R0 FLIETE , AH LG SIS E R e B3 K T S 2 LA RS, I L R o 18
R ZE o VEE BIBAH G SCER K I : Fan 5523 13E47 1 — T [B]Bi1: 73 A 2.7k, UBE J5 AR AR H I &K
F PE FARG AP < 0.001), SRR 4F, ZFBA24]58 TSR, SUEIE 5 SR A H /b1 #om
EFAR, RSN TR R, XCEE 5 3 & CF(E) > F gy =X, SR = A Sk R 2l
H I 2 () TE I B G 2 25 55 [25] [26], 1X 5 A 7t 485 I AR — . FAT T A R R AT g 5 DL R =5 2K
1) UBE FARRIEMHEH &, ARPALEHEW . JEEE K 2) UBE Rl l M astfpii 2, b, 8%
BRSO ARG AMAERS H i & FoARE AR/ s 3) PE-LIF A FARB KT UBE 240, A4S i
W R — 01N 4) BRI AT ZSHRH LEAXARFE, &R T B AANFNER, f&5IERAHE
B PRGBS R g 20 EE A R R AE R — P RS B P AR R SR o Y i A 400

F—7J71, Liu & [27)9% 7 UBE A& PE 70l 4, 2R ENTHFATHLAETFRER
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FRF

FME, UBE HARMFEIEEDHISEE T PE (p < 0.05), I+ H UBE HiZ8f04> 5 55 i PE SRAFHE .,
EESFANEFARZRMELERU, —FLHEES(p > 0.05). KUILRY BT ERul, A1
I R 25 A= AR BT A AR 7 0B AT 15 6% 5 UBE £, DAILIA B 47 AR G RCR . SR T W4 50
MR R, FIARYE A S S, PARFARTT M AGIR R LA B R T —F N .

g LAk, FKATIAN UBE-LIF 5 PE-LIF AHEL BA DU REH: © G MS7H) TAF @ A 42 imiE,
BRSO A2 2IBR B, FARAEM RIGEVEE— D10, r seOUREHEOE, s> 7 FARR [E[28];
@ FARMEE 7z, WETEM S, PIRGE LM EEE R, SGn rEEmesmshE @ 57T EF,
BEFERFE[29]438 R, ARETERAT 30 Bl UBE FAR G 0] FRAR BRI AR i R At 0, 30 B i 2% = il
4 @ BRAERIETERIEE . B IR, AR AEAR thn] DUSE G 8 I il 9 Rl b o, ek T
AR I . SRTATAH LE XGETE R A, HUIEE B e r e, Ao T REL S LA IR ES . B,
PIDa R, ERG R KRR, —HFHFLHEER.

5. EPRM4

B FARAR N 7 A KRS e, AR & TR — € A e HRX 2 — T[]
JERPERIE TS, & TS E I R RO B, AROR TR EE AT SRR, 2, BLACSEA Ui Rk 7 (R AT sk
5, R DR HCPIMEOR AR BR  . BRJE, ASBEFUABEYS 1 AEEI TA], T B S P PR 80 R T
a, RLERAIFE B — P & 3~5 A, RSB IRAEFI R PRI IAIT &, PRSI R B AR SR AL T
Z. WAL,

6. it

UBE-LIF H1 PE-LIF 22077 BEAMER B A 807 20, firdE FARBAEEINRME . RIPE Tz AR
I [A] S A e I B B /o SR, S5 DR BAOMEE A S, e, B RN FEIRIR AR, R
AR S 0L B BT AR T AU AR R R R B A E HIR T, AT SR R R FE A N B
FARIRS, i — Do 8 R R RRE R A
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