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BREXTEXDTREEZMNFREXTE circPhe3,
miR-34a-5p RIZKFTHUSIHEERENX

A B, FL,xIRK, Mgk
HRIR T P EEE — A, AL HRER 056001

B OEHHN FBRATEXT X(KOA) B F b if & X ¥ & 3K RNA-Phe3(circPhed) (f# > RNA-34a-
S5p(miR-34a-5p) A EARF R EWEEL, FiE &4 2020 F 6 A ZF 2021 4 11 AZrkse 137 #) KOA &
HAE AT (KOA 28) AREIRAA-F I (K-L) 5 B4z, b 114 54 4 M 4% 42 4 V4R 41 #, 5
BRBRFEPEBRATEDERG AT FRGEBL 0B FEATRA, RAEN AT TELZIRSGBEIL
(qRT-PCR) % #& M| 2 % & % ¥ & circPhe3 . miR-34a-5p R A RKF KEBEE—RFTHI T EZBR LT IRRS
AT AT E R A E K Bk E K M, Pearson k454 KOA & % o5 B * % & circPhe3.miR-34a-
Sp REKFE K-L 9% B2 Ke L5244 RXFRELT LIB/FEWOMAC) #4569 48 % &, 5 5 7 circPhe3
5 miR-34a-5p R X RF e LM, KA ZRKEZHEROC) ¥ & R 3FM 2 iF A X & circPhe3.miR-34a-5p &
BARFAN KOA BH T EREGTMNMEL, R 5ABAEK,KOA AbiF & X Tk circPhed AA KT R
F K, miR-34a-5p FEKRFREFAZP<0.05);:; 5N ARBHEE, MRS NAEH oF R LT IR circPhe3
Kk KF B EFBEAIL(P<0.05) ,miR-34a-5p REKFRBEFFH(P<0.05, 5MAEH I, NAE L hiFAE
¥ & circPhe3 & A K 2 F BAKL(P<{0.05) .miR-34a-5p KA KF B HFH G (P<0.05) ;X B 7. ik
B * ik circPhe3 Ak KF L5 K-L 548 . WOMAC # 4 £ i /48 % (P<{0.05) ,miR-34a-5p A2 KF L5 K-L &
% WOMAC #4 2 EA % (P<C0.05),KOA & # f & & % ¥ #& circPhe3 5 miR-34a-5p Ak K -F 2 A 48X
(r=-—0.544,—0.552, ¥ P<C0.05); 5 K A R AL &, B K 40 d 75 B K 7 & circPhed R KK F B FEAK(P <<
0.05) ,miR-34a-5p KX KF B FEH FH(P<0.05), ROC W& 4R 27, fiF &£ ik circPhe3, miR-34a-5p
FARFBELATMN KOA BXF P ERENUETEREEZH T FLBAN(P<<0.05), &it KOA E& &
Bk Wk circPhed 24k & A \miR-34a-5p & & ik, B 5 KOA & F %A TG4 % ., TR FE KOA &1 =
TREAFREGRED.

LR AT EAH K KK RNA-Phe3;  # RNA-34a-5p
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Changes and clinical significance of circPHC3,miR-34a-5p expression levels in serum
and synovial fluid of patients with knee osteoarthritis”
TONG Lu,ZHAQO Jie,LIU Zhenwu .YAN Jiying
Department of Osteology s Handan Central Hospital s Handan s Hebei 056001 ,China
Abstract: Objective To investigate the expression levels of circular RNA-Phc3 (circPhe3) and microR-
NA-34a-5p (miR-34a-5p) in serum and synovial fluid of patients with knee osteoarthritis (KOA) and their
clinical significance. Methods From June 2020 to November 2021 ,a total of 137 patients with KOA admitted
to the hospital were collected as observation objects (KOA group). According to the Kellgren-Lawrence (K-
L) grade standard,there were 54 cases of grade Il ,42 cases of grade [ll ,and 41 cases of grade [V. Another 70
patients who underwent surgery for knee sports injuries were regarded as the control group. The expression
levels of circPHC3 and miR-34a-5p in serum and synovial fluid were detected by real-time quantitative reverse
transcription polymerase chain reaction (qRT-PCR) ,the general data of the patients were collected and the pa-
tients were followed up after knee replacement,and according to the follow-up results,they were grouped into
a recurrence group and a non-recurrence group. Pearson method was applied to analyze the correlation of cir-

cPhce3 and miR-34a-5p expression in serum and synovial fluid of KOA patients with K-LL grade and Western
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Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score, and the correlation between cir-
cPhc3 and miR-34a-5p was analyzed. The receiver operating characteristic (ROC) curve was used to evaluate
the predictive value of serum and joint fluid levels of circPhc3 and miR-34a-5p for the severity of KOA in pa-
tients. Results Compared with the control group,the expression levels of circPhc3 in serum and synovial fluid
of KOA group were obviously reduced,and the expression levels of miR-34a-5p were obviously increased (P <<
0. 05). Compared with patients of grade [ ,the expression levels of circPhc3 in serum and synovial fluid of pa-
tients of grade [l and IV were obviously decreased,and the expression levels of miR-34a-5p were obviously in-
creased (P <C0. 05). Compared with patients of grade Il ,the expression level of circPhc3 in serum and synovial
fluid of patients of grade IV was obviously reduced,and the expression level of miR-34a-5p was obviously in-
creased (P<C0.05). Correlation analysis showed that the expression levels of circPHC3 in serum and synovial
fluid were negatively correlated with K-I. grade and WOMAC score (P<C0. 05) ,the expression levels of miR-
34a-5p were positively correlated with K-L. grade and WOMAC score (P<C0. 05) ,and the expression levels of
circPhe3 in serum and synovial fluid of KOA patients were negatively correlated with the expression levels of
miR-34a-5p (r=—0.544,—0. 552, P<C0. 05). Compared with the non-recurrence group,the expression level
of circPhc3 in serum and synovial fluid of the recurrence group were obviously reduced,and the expression lev-
el of miR-34a-5p were obviously increased (P <C0. 05). ROC curve results indicated that the area under the
curve of the combined prediction of serum and synovial fluid expression levels of circPhc3 and miR-34a-5p for
assessing the severity of KOA was significantly higher than that of either biomarker alone (P<C0. 05). Conclu-
sion The KOA patients have low expression of circPhc3 and high expression of miR-34a-5p in serum and

synovial fluid, which are related to the disease status and prognosis of KOA patients,and may be markers for

evaluating the severity and prognosis of KOA.
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T S B 56 R (KOA) & I IR | — Fh i ok - %
TG, T BT RIE 5T EE . KOA AN &
EMAFEHRHE R, ZE TP EEANHKOA Hiig
W PRI, H R i G Rl ka2 W 0 Ry S R R A, B H AT IR
B AT A B VAT 5 kT LA R AR R s Yk
B T KOA 50512 W LR 97 1 A= 9 br & 9 B
HEENE X, W/ RNAmMIRNA) A i J#45 T i
AN ERIRS 5 ZM e &L &R, JEilGE R,
HZ M miRNA 78 KOA B& MG 5T b £E R
WG BAERRE T E A ST AW B . miR-
34a-5p Z 5 2 KR T R (RA) (SR i M i 4%
PRI KRS . BABFSE B R . miR-34a-5p £ OA
R O I R O IR S OA B RS /N BRI 4 A
Mg AL e ) | A N 11 n i B2 S K== =05
(Starbase $UHE 72 ) 23 #1 & L circPhe3 5 miR-34a-5p
£ 0 ) gE AL S, HED cirePhe3 AT 8 5 miR-34a-5p
HF 25 KOA ¥im &4 & . H ok A 0 55 8138 3
KOA £ & 7§ M X circPhe3, miR-34a-5p f %
IR 0 B LI TR I FH A .

1 #ERl5AH&E

1.1 — %R %45 2020 48 6 A & 2021 4 11 A4
BEWcia i 137 1l KOA BE RN MBI R (KOA 4) ,
Hr B 54 ], % 83 fl; 4F ¥ 51 ~ 77 %, F Iy
(65.549.70) % ; W AW & 27 Bl 5 IR0 52 39 f] 5 4 IR
Jog 31 M9 s A e 29 . AR LR A% 18- 5 8 B (K-1)
OYARAET Hod 1T 9% 54 ) (& Ta] B 5% R B S, A

circular RNA-PHC3;

microRNA-34a-5p

B/NEFO G 42 6] CBH S 5 R B Bk 48, vp 55 1 1
B T B R ML R E B LIV 2 41
B G F G R PR AE , K %, W B0l i | il
ik, B EIE S . AR (DS KOA 2 W
BRUES 5 (2) ¥R A7 5615 B8 56 I T B 5 (3) If PR ¢
R HEBRBRHE . (D BTG & S F AR %
(AT FERIRE AT KRG H G Mg R & (3)
VT A8 P S R IR R s (O D HFETHREAR & &5 (5)
MR IR R D) e TR 0T IR 56 T B g 7R g A ik
TTFARB B FE 70 BI/E A XYL, Hd 5 30 6, 4 40
B 4R 52~75 %, 19 (64. 3349, 85) % ;M B 16
Bl s R 18 s BB PR 20 15 R i R 12 B A
FARBEASH T B S (IS :2020-04193) T f7 A
1.2 fU#5iK%  ABI 7500 % PCR {4 [ 2% H
ABI /A 7, TriQuick Reagent & RNA #2& I ik 7|
(R1100) , Maxima First Strand ¢cDNA Synthesis Kit
(K1671) & 2 X SYBR Green PCR Mastermix
(SR1110) g H Solarbio,

1.3 Wik

1.3.1 SR80 E 5 i % 5k PCR(gRT-PCR) ¥ 44
M circPhe3 . miR-34a-5p #ikKFE REAHANG A
BE 24 h Nas IE# ki 5 mL,3 000X g B.0> 10 min,
AR ML — 80 C AR A7, & . R kil . KOA 41
FRH T OB O Y R I B R AR UG M 2 mL L X
FEZH T IR G 38 sl R0 405 1847 T R min il BCSG 19 9 2
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mL, T A #2AE 1 38 46 0 B 0. 5 000 X g B0 10
min, B —80 CHRAE. R Trizol i 51 $2 B if 1
X WP s RNA, & Maxima First Strand cD-
NA Synthesis Kit & cDNA, A cDNA S 4z , {8
2 X SYBR Green PCR Mastermix i #] # 17 PCR Sz
B, 18 pl KWK Z :cDNA 1.1 pL, B 54 (10

pmol/pl) 4% 0. 8 ul., 2 X SYBR Green PCR Master-
mix 9 pL.ddH,0 6.3 pL, BN 96 °C 8 min;
96 °C 20 5,58 °C 1 min,72 °C 30 s, 3t 45 WAEH, AR
P10 & U A AT #4233 LD GAPDH, U6 S
SR 2% B3 circPhe3, miR-34a-5p 1 X}
RIKIKV- &5 WFI R 1.

*®1 EERSIMFF(5 —3")
7K F W51 RS
circPhe3 TCGTCATCGTCATCTTCCTG GGGTAATACTGCCGCTGGTA
miR-34a-5p TGGCAGTGTCTTAGCTGGTTGT GCGAGCACAGAATTAATACGAC
U6 TGCGGGTGCTCGCTTCGGCAGC GTGCAGGGTCCGAGGT
GAPDH CGCTCTCTGCTCCTCCTGTTC ATCCGTTGACTCCGACCTTCAC
1.3.2 HARBOR W AN BARR MR RIS E L (P>0.05) ., W& 2,

SCPR S A DR R R R i R R AE R, XA
KOA B3 #E47 WOMAC $F 43", 40 36 % 12 ¥ (5
T ) R R R (2 00 K PR ME R BE (18 T 47 1F 4y L A
T 0~4 43, A 100 43, P43 8RR B 56 35 T R ik
2 PR, X KOA BH BT B iR 5 k47
BE VT BEVTE A 6 S H L BT A S I ARIER .
P bE T 25 R B N B R (35 B Mk B k4l
(102 i), &% X0 H B S AR FA RURE B AY 56 35 9K
TS P T AR R g M 0 Lt mT DUAE IS B 5 N 6T
JiT L B M A 5 G Bl a2 PR B B R UK
XGRS (Al B AR A5 i BB A VR T
B R b 3 M AR A5 5 R A L ) S AR 2 R I R A
PR AL (MR K /] DL 3 B 3 2 s R4 8L %
ﬁ/}z\(&? .

1.4 Siitsphb e R SPSS22. 0 48 it 2¢ 1k k47
BT TR RB GRS U «+s . H
EENCTRE S A o TR o & A S DN G S S
7N AH ) HE B SR T X7 K865 Pearson B0 KOA &
F MW K XTI circPhe3, miR-34a-5p £k KF 5
K-L 739 . WOMAC 43 B9 8 &%, IF 43 1 circPhe3
5 miR-34a-5p £ikAKFBIMEPE . RAZIAE T4E
(ROO) M & ¥ L% M &35 W circPhe3 . miR-34a-5p
FIRAKFXF KOA BE ™ HEEE A MME. L P<
0.05 AZEFAZITFEE L,

2 % R

2.1 Wid— MR g TRl KOA 4481 1
S0 TR AR R R S OB PR R L R L) b, 22

2.2 W4 circPhe3.miR-34a-5p FIAKFEHK 5
X RRH . KOA 4 HB 3 138 S K15 Wi circPhed
KKV 2 AR, miR-34a-5p RIBAKF & T, 22
SWH G E X (P<0.05), WL 3,
2.3 Al K-L 4% HE 4 circPhe3, miR-34a-5p £ ik
KK WOMAC Wy e 5 1908 i, T4
5V ML & KT circPhe3 335 7K - i 3 [
%, WOMAC ¥4y . miR-34a-5p ik KV B % 7.
SEWE G E L (P<0.05 . 5 HEH L, IV
2 5B M TE M 6 WK circPhe3 ik K B EEAL,
WOMAC P43 \miR-34a-5p #EKFREFETE. 25
BAEGHFm L (P<0.05), W4,
2.4 KOA HH M7 circPhe3. miR-34a-5p £ ik 5
K-L 7309t ) WOMAC P48 BYAH GME ARG 73 0 12
/N LY cirePhe3 Rik7KF 5 K-L 434 S WOMAC ¥
A3 AR SE(P<C0. 05) ,miR-34a-5p LK F 5 K-L 4%
2 ) WOMAC #4382 IEA 52 (P<C0.05), L3R 5,
2.5 KOA HBH XTI circPhe3.miR-34a-5p £ ik K
5 K-L 439 WOMAC $E4F AR 6 A G PE 4y
Mr 2 2%, KA W circPhe3 R KFE S5 KL 0%
WOMAC P43 5 7k ¢ (P <<0. 05) »miR-34a-5p ik
KFL K-L 49 & WOMAC F 43 & IFE A 56 (P <
0.05), W6,
2.6 IfiVE KR circPhe3 5 miR-34a-5p £ ik K
FRME . KOA B # I vE & X W circPhe3 5
miR-34a-5p & ik K F 5 2 i/ & (r = — 0. 544,
—0.552,# P<C0.05), WK 1,

*x2 WE—BEMNEE o Es Ba/nFHn(%)]
20 51 n AR PR R /o % 8 s TR R Yl R TR Ui R
X R 21 70 64.3349. 85 30/40 16(22.89) 18(25.71) 20(28.57) 12(17.14)
KOA 4 137 65.5449.70 54/83 27(19.71) 39(28.47) 31(22.63) 29(21.17)
L/X* 0. 845 0.228 0.279 0.176 0. 881 0.473
P 0. 399 0.633 0.597 0.675 0. 348 0.492




E AT EF 2% 2026 5 4 &% 47 %% 7 H

Int J Lab Med, April 2026, Vol. 47,No. 7 + 805 -
=3 48 circPhe3 . miR-34a-5p RiIEKFELB (x +5)
1ML 3 KA
215 n
circPhe3 miR-34a-5p circPhe3 miR-34a-5p
X R 2 70 1.1540.21 1.0140. 24 1.0540.21 1.0340.18
KOA 4 137 0.83740.12 1.7540. 31 0.65740. 10 2.31£0.43
¢ 13. 945 17. 468 18.578 23. 838
P <0. 001 <0. 001 <0. 001 <0. 001
F4  FEKLSHREFE circPhe3 . miR-34a-5p RiZkKER WOMAC FES L8 (7 +5)
QIR KA
K-L 43 %% n WOMAC 43 (43)
circPhe3 miR-34a-5p circPhc3 miR-34a-5p
I3 54 0.95+0.08 1.5840. 24 0.7740.15 2.1240. 31 35.4144.59
I 2% 42 0.8140.10" 1.7640.30" 0.644+0.12" 2.3340.42 43.5045.70"
IV %% 41 0.69+0.09"7 1.96+0.23" 7 0.5140.08" 7 2.54+0.35"7 60.30+6.81"7
F 99. 759 25.508 52.073 16. 084 227.956
P <0.001 <0. 001 <0. 001 <0. 001 <0. 001
H 5 TR, P<0.05; 5%, ™ P<0.05,
x5 KOA £#E M iF circPhe3.miR-34a-5p RiLKEH *x6 KOA #E#E X% & circPhe3  miR-34a-5p RIAKFE
K-L 4% K WOMAC 4 5 #8 = 1% 5 K-L 5% E WOMAC ¥4 1948 <%
circPhce3 miR-34a-5p circPhc3 miR-34a-5p
LD =L 7N
r P r P r P r P
K-L 43 %% —0.495  <<0.001 0.613 <0. 001 K-L 5344 —0.523  <<0.001 0.591 <0. 001
WOMAC ¥4y —0.572  <<0.001 0.541 <0. 001 WOMAC 43 —0.505  <C0.001 0.607 <0. 001

« 1.00
2 .
3 e
'©0.80 . r * .
g *ee M
. o ®
. -.w‘l-,
L]
0. 60 . Y eREMEWL=0.29% e *
L]
0.40
100 1.20 1.40 1.60 1.80 200 2.20 2 40
miR-34a-5p
mi&
B 1

2.7 L7 circPhe3, miR-34a-5p ik /KFEXF KOA ™
ERE WA E L KOA B L7 circPhe3,
miR-34a-5p RIEAKV A KA 5, L KOA 8% ™5
BEGRTE=0,FHE=D FHZELTH ROC LK,
ZEW R, M7 circPhe3. miR-34a-5p 7K & = # Bk
G AN KOA 35 ™ & & B r ih 4T i L (AUC) 4
Bk 0.905,0. 855.,0. 969, H B A FIN () AUC 1

.00

0.80

circPhc3

0.40

.00 1.50 2.00 2.50

miR-34a-5p
ETR

3.00 3.50

I iE R KT circPhe3  miR-34a-5p F ik 7K F 9 HH X%

FE T B MBI (P<<0.001), WK 2.% 7,

2.8 XA circPhe3 . miR-34a-5p # ik K FEXF KOA
FEE R M WM E L KOA B FH KL cir-
cPhe3 .miR-34a-5p Rk KV MK 5648 1, DL KOA &
HEERERTE=0,HE=1D NHLZELH ROC
Mk, 25 3R B, AT circPhe3 ., miR-34a-5p £ ik /K
SR T H AT KOA B ™ 8 & AUC 433
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4 0.874,0.771,0.919, Horp Be & Fil il AUC & % &
T B I (P <<0. 0001), VLR 3.3 8.

FIRKFEH HRERHALE, E KHEE ML
T circPhe3 2k /K 8 2 K (P <<0. 05) , miR-

Y= 34a-5p KKK E TR (P<<0.05), W& 9,
— Hf 1.0
0.8/ @ 7 —
JJ@)— s " @ ._;—fr
0.6’ . I J”_‘
w0l s
ﬁ Mo'é T o
0.4l @ g |/
IR R @
McircPhc3 0.4 .
0.2 @miR-34a-5p [ B
Q=EHKE ‘ %c i Fr;c:Fi‘2c35
S 0.2 mi R-34a-5p
- vEEE Q=EHA
0.0 0.2 0.4 0.6 0.8 1.0 @€
1-555E

2 I & circPhe3 miR-34a-5p FRiZKFEFM KOA

EEFERERN ROC # 4%

2.9 HERMASAKRE KM EH circPhe3, miR-34a-5p

0.0"
80 02z 0.4 0.6 08 1.0
1HRE

X H M circPhe3 miR-34a-5p Rk K FEFHM KOA
BEFEERERN ROC HL&

& 3

x7 I 5E circPhe3  miR-34a-5p RiFKFHM KOA BETEEEENNHE
i H AUC 95%CI R TSRO0 BT {E P
circPhe3 0.905 0.868~0. 963 82.93 87.50 0. 80 <<0. 001
miR-34a-5p 0.855 0.785~0.910 75.61 81.25 1.84 <£0. 001
ey 0. 969 0.925~0. 991 82.93 96. 87 — —
T — Fom T,
%38 K F & circPhe3 miR-34a-5p RiLKF M KOA EEEERENMNE
i H AUC 95%CI R TSRO0 BT E P
circPhe3 0.874 0.806~0. 924 85. 37 76. 04 0. 60 <<0. 001
miR-34a-5p 0.771 0.692~0. 838 75.61 64.58 2.32 <<0. 001
“HEBRE 0.919 0. 860~0. 959 95.12 76. 04 — —
T — Fom EHE
*9 EXBERELXREESE circPhe3 miR-34a-5p RIEK T (2 £5)
1L 7 K]

20 51 n

circPhc3 miR-34a-5p circPhe3 miR-34a-5p
RERE 102 0.8720.11 1.6740. 29 0.7070.12 2.1540. 37
HERA 35 0.7170. 08 1.9540. 25 0.5070. 11 2.7820. 31
¢ 7.909 5.096 8. 684 9.038
P <£0. 001 <<0. 001 <£0.001 <<0. 001

3 i % IR VA 95 R A ) 3 A LR T A Ak R i KOA 1Y

circRNA A JEFEHLIA Z P g 10 o &, 2 5
0BG B L Ay AR PR T A W AR, HiGE R, 2R cir-
cRNA 7 KOA T 2 7% Fik, 8 KOA 2 W 59
5P AL AR & 1, CHEN 0V 8 9% B 7R, circ
101178 £ OA BE LG 5 ¥ B v 3R 35 7K F 1 25 7t
B 5 OA ™ & AR e WOMAC FE4 52 1F A 6, 7T
E R B2 W OA MAREY . circRNA 7] 38 i3 miR-
NA W45 A5 F 8 B ETE OA RIEEEAEN, K+
A 2LV RE Y B R cire_0040646 7F KOA B35 f1 KOA
HCR A0 M v B R R AR Ak L B A 1A 41 ] miR-188-3p

K&, circPhe3 & —F circRNA, A W58 B~ . B 55 4
B ZF COGD) J& A il 75 1l 48 P9 Bz 40 B2 (BMECs)
circPHC3 2 & £ 5, @k circPHC3 3£ ik 7] #
OGD AL ¥ A BMECs 40 s - i = . WANG
AEBFSE R L cirePhe3 7E AR OA #0B ik
IR FEAG , 38 3 #E 18) P 42 miR-93-3p ik K F, H T
HEMBRERNAY. 25 OA KB, AW s R
7~ -KOA B ML & K5 circPhed kK B 3%
FEA%. 5 WANG 2 B 58 45 25 0L $2 7R circPhe3
AHES 5 KOA ¥ &4, RIS kB, K-L 2%
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M5 VB E MG KT circPhe3 £ ik K
WEEMT D HEE, VHEF M KT circPhe3
FRKFEREFMRT N HEEE R circPhed 5 /KF
Al KOA BERIE - ERERE .,

miRNA 78 RA, OA S5 959 & 5 & 20 5 1E
F,miR-34a-5p J& T miRNA 2 —, miR-34a-5p 5 fif
B RAVOA  RAEVER G 5 & R DIAR G A i
Y WK wmiR-34a-5p 78 OA HE BB A8 T i
1 H 3k K EFF i . LncRNA SNHG7 A # [ 8 # miR-
34a-5p FIKAF MBI ECEMEET- AR BE
DI P N W= e = s e e R
miR-34a 5 AL ] 8 4% delta BEFE A 1(DLLD) %k
WY PISK/AKT 8 %, 410 i 40 i 3% 58 . 42 32F 20 Jd O
TR OA KRS H08 20 M P8 T FARCB B4
£ RA 1, miR-34a-5p 1] ) # X-box Z5 & H H 1
(XBPD) &35 , 100 i 15 27 24 20 B A ¥ 5 40 i 1 344 %0
K TNF-a,1L-6 4 4E N 7 BB . A BE9E 45 57 i
78, miR-34a-5p 76 KOA H# L3 5 5675 W b kK
T, S HGE 45 R — 80 HOK-L S miR-34a-
5p Fik KB R, #2787 miR-34a-5p 5 KOA & # %
T AR A

AT H . KOA B FH MEF circPhe3 ik K F T
Z T &, miR-34a-5p F ik K F K. W circPhe3,
miR-34a-5p 25 KOA W& £ & &, 8 o /1 M0 #r
78, circPhe3 5 miR-34a-5p £ i #H2¢, H starbase
B Ay AT R B A R ) 25 A A S T cirePhe3
AT RE SN ] 17 9 5 miR-34a-5p 3k, JH 5 HCE 40 i 4
B AT R RIE R, B 5 KOA W&k ELE, WOM-
AC TE4> v AP | A B R K 4 ) B8 = Ky 1w 1 R
O 1 45 K RN T R . o (R IR AR 3R AR AR T e R A
Y ARG R B KOA BF M E K-L 20 4
= s WOMAC P43t 7 55 , A C 1 23 #7275 circPhe3
FIKKTFE K-L 4% & WOMAC ¥ 73 & 4 56,
miR-34a-5p £ ik K F 5 K-L 4% & WOMAC ¥4
EIE M. Hik— 058 BRI 3 & 53 | cir-
cPhe3 . miR-34a-5p R KK FHA W KOA £ & ™
FEREMR AUC B m T & 0w, X Ex cir-
cPhe3 . miR-34a-5p 5 KOA A & Kl cir-
cPhe3 . miR-34a-5p F LK VA B T KOA 1955 15 1
fifi o EEXT KOA BHERC T ERAGH T ZN, Z X
2 B LT M 56T W circPhed kKB EMTRE
KA, miR-34a-5p R KPR FHTFARE R4, xR
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ZBERSEH Thl/Th @HEFEEHS BK K=
RSN XR

M E AT AL E WS B R
LFERREERZESEPC,ITFME 110000

H E.HH RKEEFBHABEFHHIHMW T 48 (Th)1/Th2 @ -F# 5 BK 7% & (BKV) & % & K5
AR, FiE RBEREEHHEP 202253 AF22024 F3 AL FHHEARN 198 0l B F AFEAT L, #E’«
BERBINANANAZTL AL BKV B #5H BKV B A (n=162)F BKV FEHE 2 (0 =236), @it F 5 354748
HEO>MEFALATFTEL N BAATRIMEARINF . RRAKRKTF > EDEERN SH ARG RFEHFIES
Thl/Th2 # % % ;BRI S F #4454 Thl/Th2 5 BKV ME ¢4 H BB % £, LAAmEH (GAM) 45 #
BKV £ Z B e H o, 5t 54 Thl/Th2 st BKV RE5 B Hak X 208 %m, £R 5 BKV mrastit,
BKV rapE2a B sk A B B | 2 IUEF (Ser) & R (BUN) 47 & C(CysC) & B % % 45 19 J ¢F 4646 (IFTA)
Fo Lo B R ARG (ATIL) 49 e ) 2 23 e (P<<0.05) , S kA e AR AT B Lmhd LR 5 £ %
# 2 E ¥ m(P<C0.05), Thl/Th2, ¥ k&t £ (GFR) K+ 2 FHAL(P<0.05), % B % Logistic &2 5 #7
24 ®2 2%, Thl/Th2 5 BKV M & £ 248 #E(OR=0.64,95%CI:0.55~0.76,P<C0.001), % BEwE)I4%
MEF,EDREABREE IFTAATIL SR 4F 4 F AR F R £ & R R IE S E | Ser, BUN, CysC & &F
Thl/Th2 =4 i @ #h %k % (3<<0. 05, P <0.05),GFR & #F Th1/Th2 A E&#Hw %k % (>0.05,P <
0.05), MRAIMIFHLE,»H B+, Thl/Th2 5 BKV fak G EEEXE X A2 (GE&XBEAE P<<0.00D), 45 %
Th1/Th2<C13.03% 8 ,BKV MM & L &£ K& %A Thl/Th2 & m I &. GAM »# 4 R 27 ,BKV &%
st GFR # E @ 4F A A %3t % & L (P <{0. 05), BKV # £ 2} Ser . BUN,CysC # fl @ 45 A B A % it 5 & 5L
(P<<0.05), /& Thl/ThZ &K F.BKV & SR M EH 4R TR IE, M A& Thl/Th2 4&7@%\;%7}4?,
BKV # B BB P AR B R E, PARPFALAF Thl/Th2 41K BKV SR ExT K Aoy £ E4
A, &t Thl/ThZ P52 BKV B 269 ik 5 %0 B &, 4L B4k BKV ﬁés;nﬁ’k%z}mbéé;%,%ﬁ’wﬂ EH AR
M Thl/Th2 a o -F #isf AT £ I BKV B $ LAH T 206 K&,
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Relationship between early postoperative Thl/Th2 cell balance,BK virus infection, and
renal function after kidney transplantation’
LIU Yuewen s HE Long ,LI Xin® ,YANG Hongwei
Organ Transplantation Center ,General Hospital of Northern Theater Command ,
Shenyang ,Liaoning 110000,China

Abstract : Objective To explore the relationship between early postoperative helper T cell (Th)1/Th2 cell
balance and BK virus (BKV) infection as well as renal function after kidney transplantation. Methods A total
of 198 patients who underwent kidney transplantation from March 2022 to March 2024 in organ transplanta-
tion department of the hospital were selected as the study objects,and they were divided into BKV-negative
group (n =162) and BKV-positive group (n =36) according to whether BKV infection occurred within 3
months after surgery. The independent correlation analysis of the indicators with statistically significant
differences in the univariate analysis was carried out by splitting the indicators. The horizontal stratified re-
gression model was used to analyze the relationship between different clinicopathological features and Thl/
Th2. Restricted cubic spline analysis was used to explore the dose-response relationship between Thl/Th2 and
BKYV positivity. Generalized additive models (GAM) were employed to analyze the impact of BKV load on re-
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