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[(HZE] BM S XWREFEEBEA L sestrin2 mRNA FIHFL Y IN&E Z E 5% 1 (mTORCL )
mRNA [ FREACE RS TG oM. ik 55 2019 4F 10 [ % 2022 4F 10 A #Edi i A IR B BEGE 1
BRTREHE 120 4], HIEZHTBIRA , R RELFWIRAL, RI\EFAE 6 4~ A1 Lysholm P43
TEOLKGE I A TS A RAL( <70 43,31 i) Fifis RAFA (=70 43,89 #i) o R SER 58t IR G s R
N (qRT-PCR) JEAG 1 B ZH 21 sestrin2 mRNA .mTORCI mRNA 7K, SR FBGIDE G2 W bt ( ELISA ) VA4S I A6 2
ARBETRRMERFED [ A R-8(IL-8) \HAEAN -6 (1L-6) I IFIEE F-a( TNF-a) ] FREK T, @
i Pearson A 64 HHAITIE HEL1 4 sestrin2 mRNA .mTORC1 mRNA 7K 5 545 1k 46 AT 2 A8 561k, 8
i Z R E logistic |IHATBE ARG TG A BRI E R #2308 TAEFHE (ROC) M2 1Al 1 B4 21
sestrin2 mRNA \mTORC1 mRNA 7KSEF &1 R B E TR AR, &R WA E 4l mTORC1 mRNA (IL-8 |
IL-6 TNF-o /K-8 2 5 TG RIF4H (P <0.05) , sestrin2 mRNA /K-8 25T )5 RI4H (P <0.05) , Pearson
AL TS R R B S R UG A BB E IS sestrin2 mRNA /KF- 5 56457 1L-8 \1L-6 . TNF-a 7K -1
EHMAEF(P <0.05) , mTORC1 mRNA 7K -5 IL-8 IL-6  TNF-o 7K 2 IEAEKE (P <0.05) . £ZHE logistic
B 5 B4 R ER , T4 Z1 mTORC1 mRNA 3R3A7KF AR AL IEE 56T 2 B8 BUS A R & A Al 57 fa
FZE (P <0.05) , M H KK sestrin2 mRNA 216 B X REETEARKEMRIPFEE(P<0.05),
ROC & AT es R BN , B I 2 sestrin2 mRNA .mTORC1 mRNA /K -BE45 &0 B & W UG E 0L (P <0.05)
HPIEB G MBI ALRE AL [ AUC(95% CI) =0.906 (0.848 ~0.963 ), P <0.001 ], 5 B F4RF 5 B 43 3 Ky
93.53% 78.76% . #5it 1HIHEAIZ sestrin2 mRNA .mTORCI mRNA 7] V£ 77 R 55 UG WAl 10 53 215
BiEFs
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Analysis on the expression levels of sestrin2 mRNA and mTORC1 mRNA in synovial tissues of patients with
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[ Abstract] Objective To analyze the expression levels of sestrin2 mRNA and mammalian target of rapamycin
complex 1(mTORC1) mRNA in synovial tissues of patients with osteoarthritis and their correlations with prognosis.
Methods One hundred and twenty patients with osteoarthritis who were admitted to Weifang People’s Hospital from
October 2019 to October 2022 were recruited, all of whom underwent knee replacement, and their synovial tissues were
collected during the operation. According to the patients’ Lysholm scores 6 months after operation, they were divided
into poor prognosis group( <70 points, 31 cases) and good prognosis group( =70 points, 89 cases). Quantitative real-
time polymerase chain reaction( qRT-PCR) was used to detect the levels of sestrin2 mRNA and mTORC1 mRNA in the

synovial tissues. The expression levels of joint fluid inflammatory markers| interleukin-8 (11.-8) , interleukin-6 (11.-6) ,
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tumor necrosis factor-o( TNF-o) | were detected using enzyme-linked immunosorbent assay ( ELISA) method. Pearson
correlation analysis was used to investigate the correlations of sestrin2 mRNA and mTORC1 mRNA levels in the synovial
tissues with the inflammatory markers in the articular fluid. Multivariate logistic regression was used to analyze the influen-
cing factors of postoperative poor prognosis in the patients. The efficacy of the sestrin2 mRNA and mTORCI mRNA levels
in the synovial tissues in predicting the prognosis of the osteoarthritis patients was evaluated by receiver operating char-
The levels of mMTORC1 mRNA, IL-8, IL-6 and TNF-a in the poor prognosis group
were significantly higher than those in the good prognosis group( P <0.05) , and the level of sestrin2 mRNA in the poor

acteristic( ROC) curve. Results

prognosis group was significantly lower than that in the good prognosis group(P <0.05). The results of Pearson correla-
tion analysis showed that the sestrin2 mRNA level in the synovial tissues of the patients with poor prognosis of osteoar-
thritis was negatively correlated with IL-8, 1L-6 and TNF-o levels in the joint fluid(P <0.05) , and the patients’ mTORC1
mRNA level was positively correlated with IL-8, TL-6 and TNF-a levels(P <0.05). The results of multivariate logistic
regression analysis showed that the increased expression level of mMTORC1 mRNA in the synovium tissues was an inde-
pendent risk factor for promoting poor prognosis in the osteoarthritis patients( P <0.05) , while the higher level of sestrin2
mRNA was a protective factor for inhibiting poor prognosis in the osteoarthritis patients( P <0.05). The results of ROC
curve analysis showed that the levels of sestrin2 mRNA and mTORCI mRNA in the synovial tissues could effectively
predict the prognosis of the patients( P <0.05) , and the predictive efficacy of the combination of the two indicators was
better[ AUC(95% CI') =0.906(0. 848-0.963) , P <0.001]. The sensitivity and specificity were 93. 53% and 78.76% ,
respectively. Conclusion Sestrin2 mRNA and mTORC1 mRNA in the synovial tissues can be used as important aux-
iliary indicators for the prognosis evaluation of patients with osteoarthritis.
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REINA . St ABRIE BAE T 1T R R

NFRPEI B, Ay i SRR BT ok B R A f e
FNZsBr 402 ELRI, I R B JOAR IR S RIAYT
ik HARYT H I 2R AP i J R P, i
OrE A TTRES R B AN . Ik, H AR
FHAE ST RIS HCLE AR, LI & e B
AR A AT, R R BUS . BRI B,
sestrin2 3o 3K W] B 0% 9% I 1 (adenosine monophos-
phate , AMP) 5 25 USR5 P16 1 , RO 2ok A
W I I 20 A, B TR R ST AR
ALY TR ZE AW 1 (mammalian target of rapa-
mycin complex 1,mTORCI ) B fpiJEE 515 R T fhioe
TR AR AR TS S, SRR R KA

Z B IEZH A sestrin2 mRNA .mTORC1 mRNA [k 7K
R L5 BB TS B IR, LA R RIR YT 7 FE 1)
il PR AL AR

1 X&57H%

1.1 BT 9352019 4510 H % 2022 4£ 10 A
DTN REEBENA I E T 2 /3 120 ], 19452
BT B RS B FH AT 6 1 H 1Y Lysholm 353
TEOUR A A TG A R4 ( <70 43,31 f) Fis R
UF4H (=70 43,89 f5]) 1 . PRLHIELR OB #2570
Giit (P >0.05) , B R ThtE, DLk 1. A
FEARIE B 5 24 10 2% B 233t i (19720235 ) |, J 5 A
FMEzY,

1 WAERLEFHLEL(Fxs5),0(%) ]
aow = ” e WRIERC g gomn mmER RO SRR EH;E?WW o
WG R4 89  45(50.56) 44(49.44) 55.84+8.13 22.35+1.86 40(44.94) 12(13.48) 14(15.73) 7(7.87) 6(6.74) 42(47.19) 47(52.81)
PUGARY4L 31 16(51.61) 15(48.39) 55.92+8.36 22.40+1.82 14(45.16) 4(12.90) 5(16.13) 3(9.68) 2(6.45) 14(45.16) 17(54.84)
I/Xz - 0.010 0. 047 0. 130 0. 000 0. 007 0. 003 0. 099 0. 003 0.038
I4 - 0.920 0. 963 0. 897 0.983 0.935 0.958 0.753 0.956 0. 845

1.2 ZAASHEERIRHE  IARRE: (1) 2 CT 806
Z AR, A (T RI2TT 1R R (2018 4
JBO ) ST R AT RIS WTRRE; (2) B AL

(3) BB W IR TORL S BT TR 7E 8 o HEBRARIE: (1)
BB IR SR AR o 5 (2) &
FHHAD AR IRAEVE I o BE RGBT RGP
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T 5 (3) A ZE RGBT 3 5 (4) DRI R AG BORS
S IINE o

L3 s ZHCERY ARSI (2018 4
RO )T XIS X G AT I ST B AR ARIAIT .
YO BML, AR s A/ MER 5 ik 190 JE T e REL Y JRR e
ABCE R , TR IE T IR 1 R AR T 2 41
(0.2 cm x0.2 cm) , YIRS T7 Br A B35, TR i
B BENE N, TRegmmYIATE A, KA E AR
JERT BB W, BT B AREEZ S 20 em, 478
FEBE, BKTRE

1.4 V414 sestrin2 mRNA .mTORCI mRNA 7K 3F-
Rl SR FH R P R 4 i B 2H 2R S T IO I R B o
W% 5% hEh 7 W ( phosphate buffered saline , PBS) i
FIRREE AT G LA 3 000 o/ min .00 15 min, J |
THIRCF R Z i EP P, 80 CLRAF kL, I
F RNA 23000 & ( IR 2 A R TR A 7)) 42
TP B R AL RNA, J5 SR B sieaatn & ( iR
A REA IR 7)) R H S kA cDNAL I LA cDNA
DR HEAT S22t s B TR Tl XS0 ( quanti-
tative real-time polymerase chain reaction,qRT-PCR) ,
qRT-PCR JZ W Z:%0:95 C AP 5 min;95 °C A5 4
30 5,60 CiE k 30 s,72 °C fiEf#1 30 s, 3L 40 PMEI,
B IS 1905 W35 2., LA GAPDH SN2 5iid 2722
BiE sestrin2 mRNA .mTORC1 mRNA [RAEXFkE

x2 5 4FF
GIL/EA EUFTI(5"3") THETI(53)
sestrin2  TGAGCACATGACACAGTGA  CTCAGTCGCACTACCAGCGTCG

mTORC1 GCGGTACATGAGAGGAGCGC CAGTAGACACGTAGCACACGT

GAPDH  GCCTGTAGCTATCTTAGCACG CGTGCGTGACCGTACACGTGAG

LS RWIRRMEFREWRI  TEEARE 24 h
NICHEIMECE T 1 ml,3 000 t/min 2.0 10 min J5
W R S5 W B ( enzyme-linked immu-
nosorbent assay, ELISA ) £5 A6 3¢ 35 W& FH 40 A -8
(interleukin-8 , IL-8) . [ 4 Jif 41 &% -6 (interleukin-6,
IL-6) i PR FE R o (tumor necrosis factor-a, TNF-ot)
IZRIEACE R R & B AR R N A YR
AR A SRR ™ b i IR G BB A AT
1.6 Zilaedrik W] SPSS25. 0 GEil kit 474
P FFAIER A TR TR A EL + pnifi 22
(x 5) R, B HCBCR TS ¢« K5 TR
B CE53R) [n(% ) 1R, AR FUECR T ) 56
K Pearson AHSCHE MR IRZHZR sestrin2 mRNA |
mTORC1 mRNA JK-5 55 MR AR AR P B9 AH e

KHZ AR logistic MR TR E ARG BUS A R
ISR, RFZ8E TAERHE (receiver operating
characteristic , ROC) {HZE P41 F4H 2 sestrin2 mRNA |
mTORCT mRNA JKP-FRI- 59 48 384 TS B RCRE
P <0.05 AZERAGIFE L,

2 HR

2.1 PiZHI 414 sestrin2 mRNA \mTORC1 mRNA J%
KR MFREYRRB I A A R2H mTORCI
mRNA IL-8 IL-6 TNF-o /K- 5835 T HUS RAF4L(P <
0.05) ,sestrin2 mRNA 7K R E LT HG RIFAH (P <

0.05), W33,
%3 WHEEHY sestrin2 mRNA .mTORC1 mRNA %
KERRBERFZIERAKT LR (2 25)

B sestrin2 mTORC1 1L-8 1L-6 TNF-a
MO BB URNA mRNA (ne/L) (ng/L) (ng/L)

gﬁ;gﬂ 80 1.02+0.22 1.01£0.20 6.04+1.20 13.55+2.10 0.54 +0.10

Z?ﬁéégﬁ 31 0.74+0.15 1.38 +£0.32 14.89 +2.37 60.87 £15.42 2.19 +0.46
t - 6. 566 7. 506 26. 828 28.420 31.967

P - <0.001 <0.001 <0.001 <0.001 <0.001

2.2 HRTRIUGA REFEHEIEHL sesrin2 mRNA |
mTORCI mRNA 55 5CT5 W& R AR E YA A 53 Hr
L5 Pearson FHRHTEE R BIR ,, B R RITUEA
R H B L sestrin2 mRNA 7K 5 5675 IL-8 |
IL-6 TNF-oa /K2 AHFE (P <0.05) , mTORCI
mRNA 7K1 IL-8 IL-6 [ TNF-o /K4 2 EAH (P <
0.05), W#4,
k4 BRTRIETRAEHEELLR sestrin2 mRNA mTORCI
mRNA 5 5% %7 7R AR E 489 Pearson A7k A 45 %

mTORC1 mRNA

sestrin2 mRNA

£ I 7

r P r P
IL-8 -0.498 <0.001 0. 489 <0.001
IL-6 -0.502 <0.001 0.497 <0.001
TNF-a -0.49% <0.001 0.501 <0.001

2.3 WERTREETGARMZHEE logistic
BUEAHTEE A DA Y R TS 15 Ok 1R A8 o
(BJEAR =15 R4F =0) , A A2 sestrin2
mRNA .mTORC1 mRNA , DA f &5k 11-8 . IL-6 \TNF-«
N HAS R T Z R logistic [T, 45 R BIR,
1221 mTORC1 mRNA FRik7KF AR e 3 ¢
TRIBEWGA R LA M ERFEE (P <0.05),
M 7KF 1Y sestrin2 mRNA S 5G4 35 T
JEARRKRAENRIFEER (P <0.05), WkS,
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kS5 HHEATREEATEARNEZEE
logistic [ V3 247 4 &

B SE Wald P

g

OR(95% CI)

e

sestrin2 mRNA ~ -0.226 0.082 7.572 0.006

0.798
(0. 680 ~0.937)

mTORCI mRNA 1,040 0.305 11.617 0.001 (| 5% )
1.8 0.101 0.172 0.343 0.558 (7661 540
1.6 0.123 0.225 0.299 0.58 6 oo
TNF-o 0.130 0.122 1.138 0.286 ,, oos 137

(0.897 ~1.447)

2.4 W4 sestrin2 mRNA .mTORC1 mRNA 7K
YRR RBE DG BTN ROC MiZatrds
IR, W44 sestrin2 mRNA . mTORC1 mRNA 7K
SPREA AN B S 1 O (P <0.05) , HP#HK
BN AL BE AL AUC (95% CT) =0.906 (0. 848 ~
0.963) ,P <0.001 ] , R f P FU: 4 3 93. 53% |
78.76% . W3 6,K 1,
%6 VB4 4 sestrin2 mRNA .mTORCI mRNA 7k 37 |
xR REHTGE S ROC th & AT & R

I REUE FEE
Hr(E (%) (%)

0.817(0.742 ~0.892) <0.001 0.86 74.24 58.46

R AUC(95% CI) P

sestrin2 mRNA
mTORCI mRNA  0.813(0.714 ~0.911) <0.001 1.27 61.37 94.41

PFR PRI A 0.906(0. 848 ~0.963) <0.001 -  93.53 78.76

1.0
sestrin2 mRNA
—mTORC1 mRNA

— b

ZGZ

0.8
% 0.6
T 0.4

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0

15
1 W44 sestrin2 mRNA .mTORC1 mRNA 7k 3 i 51 &
X ¥ REF TR ROC & A

3 iFig

3.1 BT RAE R — AR R Pk RS T IR AT R
P4 TR 60 %5 LA 10% 1Y 5 PR 16% 1 Lok,

HEBRE R B BN BCE T B RS AE Fl

BRI o BN RIR L SR SR B %

SRR ZA 5, [ H VIR B &AL B R A
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BT R AT M B ARSI T, A4 B AR H OGS
PRI BBESC Y R A, ™ BRI OGN A9 1 H DI RE
BTG T, E N E S SEukE . T A
HIr = 5T 9 RS T K 30 W0 A 30 2%, 18
BT Z BEFSHEN O KRR LR, T e &
BFAR S EERRER R

3.2 sestrin2 R BRI 20T AL T g 5
BN 6 S YR B T sestrin KM, HAMUZ: 5
OV , T ELTESRAAE HENR] SR AR ph iR AT PR
TR R KRB RAE T I . sestrin2 JE—
TR N T, AT 4R AMP 80 28 - mTORCI
S AR AR A A
TP L ) i e 2R FE A 1 (mammalian target of rapamycin,
mTOR ) J&—7F i FE AR SF 19 85 F1 08 , JHh mTORC1
ST AR 2 A AU, S AN v AR
ARG R, WL sestrin2 mRNA {3
i%, mTORC1 mRNA 253k, #EM sestrin2 . mTORC1
Z: 5B O S R AT BEHLI S s (1) fIRFRA
sestrin2 X} mTORC1 B fl/E AR, 5 06T REH
PR AR ORI BT 28 5 1 B A, 2808 S H 175
) A E PR A ThRE U , S8 i i . B
TERFSE R, 908 S 755 1 43 A R T 3
BCE AR D B T RE U R AR A
2003, FETAE B I R I Jie v R 45 T
PR o (2) sestrin2 23K FRAIG , il 45 L4 1 240 Mt
AT VR 20 S0 SR A A A D BB o Tu 2
WHEE R, sestrin2 7] 3@ 13 11 4] mTORC1 FliE % AMP
VI B VB o T PR i W, 3 T 4 ) O B =
(AR JH T AN PR B R . 00 Ah AR 45 R I
7N, T EZH 20 sestrin2 mRNA .mTORC1 mRNA /K5
KATWARNERR Y BA WA . A X
— G B B T T R E VLR LY R AE
S IS0V 3 Aok L PR - D 2 R, i 3l T T IR 2L
WeEYIRe . BEAESCERHRIE B, R+ TL-8 [ IL-6
TNF-ou 7KF-387 58 DG 4 8 019 DI RE Ml RAEAR
FEEE R A Y BE— B HIE T sestrin2 ,mTORCI1
SR RBAE R R OCHME, $RTEIRIRIGTT
B T AR ek AR B ANt S Ei A T A R S
ISR 1 A0 AR DA S R T e A e AR 0 o
3.3 AWRESRER, IR sestrin2 mRNA mTORCI
mRNA JKP- YA 5615 28 B i IS T O,
H RGN RCRE S v, R U VR S B 43 Sl
93.53% 18.76% . ikt , %) T L1 L sestrin2 mRNA
FIXZE ik BHE T 0. 86 .mTORC1 mRNA & F 1.27 {1
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BRI R, I R EE IR LA AL, B B a7
TR UMEERE TG .

ZE ik 1 IRZH 2 sestrin2 mRNA ik K-
fik \mTORCI mRNA FA/KF-Th i 58 KT R T
JEAS RAHSE, BRI R 2GR B 1B . (EX]
T sestrin2 Al mTORC1 75 & 5 577 98 i ELAARBL I i 75
HE— P FEE .
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