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HE B8 AR AR LR B fF 2Rk RNA 458 & & 2.2 M 3% 36 (CirceANKRD36) A& i% 5 % 5 B F
KRG F %, ik KERSERESZEMBGAEREE 112 6 AR5 A, RE28d A B KRA5 AT H(42
1)) Fo A B0 (T0 ) 3 5 R TR B L 0 S sk Bk B 5 110 ) A IR B 20, WK E P A % 5 — A TR SR AT b 5
SER R B R B B OB 4t B S (gRT-PCR) %4 fn 3% CircANKRD36 % ik /KT, 5k A B B2 %, % 2R W (ELISA) sk #
o 7 o B FAKF, KA Pearson A8 X b 4 AT B 45 40 % A o 7 CireANKRD36 5 X B FAK-Fo9 X 2, KA 5 B
% Logistic @2 5 ¥ %rh ik e LW R4 & % R R FUS 0 AR B &, £ A £ X4 T4 42 (ROC) t & 2 47 o 7%
CircANKRD36 3 Bk 92 2 M AT 4045 % 3 R R TG a9 TR ML, 2R B LAWK (O IR T IR Fma, a4
2 5 0% Mg BOK L3R 46 (APACHE T ) 3% 5 R %' % 3B 3745 (SOFA) 3 4 & Tk FE A (P ¥ <0.05) ;£ 41 01
& F &£ A48, APACHE I1 3% 4 SOFA 34 i 345 T 374~ (LIPS) & F A A48 (P ¥ <0.05) , M4 486 i CircAN-
KRD36. &/~ (IL) -6 it % A5 B F-a (TNF-a) .C R 5% & (CRP) \%45% &R (PCT) KF 3 THREREA(P H <
0.05) , 7% 48 f2 7% CircANKRD36 ., IL-6 , TNF-o,CRP PCT 7K F % F & A28 (P 35 <0.05) , Pearson 48 % W 5 #7 2 7%,
M 4R 45 41 f2 7 CircANKRD36 %5 IL-6 \ TNF-a,CRP PCT /K- 2 EA8£ (P 3§ <0.05) . % B % Logistic &3 547 %7+,
& OT /K -F . % APACHE Il 4. % /K-F CircANKRD36 ,CRP . PCT /% ¥ ka2 S M &5 R R G  Le B &
(P 3 <0.05), i CircANKRD36 7 Bk 25 4 2 M B 41 4 % 4 FUE 09 W &8 T @ AR (AUC) % 0. 836, F 3 4 OI,
APACHE Il # %~ .CRP.PCT 2t B A 45 AUC 4 0.963, % F & R £ 140, 4k KT R LR H & & ok
CircANKRD36 %3k LR, 5 £ 52 B -FK-FRIE Emk, THA TG FE 0 EWAFED
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Abstract Objective: To investigate the relationship between serum circular RNA ankyrin repeat domain 36 ( CircAN-
KRD36) and the levels of inflammatory factors, prognosis in patients with septic acute lung injury. Methods; Totally, 112
patients with septic acute lung injury were collected as the lung injury group. According to the 28-day follow-up, they were
grouped into a death group of 42 cases and a survival group of 70 cases; another 110 patients with simple sepsis who were
treated were regarded as the sepsis group. General data of all patients were collected and compared. The relative expression
level of serum CircANKRD36 was detected by real-time quantitative PCR (qRT-PCR). Serum levels of inflammatory factors
were detected by enzyme-linked immunosorbent assay ( ELISA). Pearson correlation was applied to analyze the relationship
between serum CircANKRD36 and inflammatory factor levels in patients in lung injury group. Multivariate logistic regression
analysis was applied to analyze the risk factors for poor prognosis in patients with septic acute lung injury. Receiver operating
characteristic (ROC) curve was applied to analyze the predictive value of serum CircANKRD36 for poor prognosis in patients

with septic acute lung injury. Results: The oxygenation index( OI) in the lung injury group was lower than that in the sepsis
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group (P <0.05), and the APACHE II score and SOFA score in the lung injury group were higher than those in the sepsis
group (all P <0.05) ; the OI of the death group was lower than that of the survival group, and the APACHE II score, SOFA
score and LIPS score in the death group were higher than those in the survival group (all P <0.05). The levels of serum Cir-
cANKRD36, interleukin-6 (IL-6), tumor necrosis factor-oc (TNF-o), C-reactive protein ( CRP) and procalcitonin ( PCT)
in the lung injury group were higher than those in the sepsis group (all P <0.05). The levels of serum CircANKRD36, IL-6,
TNF-a, CRP and PCT in the death group were higher than those in the survival group (all P <0.05). Pearson correlation a-
nalysis showed that serum CircANKRD36 in the lung injury group was positively correlated with IL-6, TNF-a, CRP, and
PCT levels (all P <0.05). Multivariate Logistic regression analysis showed that low level of OI, high APACHE II score,
high expressions of CircANKRD36, CRP and PCT were risk factors for poor prognosis in patients with septic acute lung injury
(all P<0.05). The area under curve (AUC) of serum CircANKRD36 for predicting the prognosis of patients with acute
lung injury in sepsis group was 0.836, the AUC predicted by the combination of OI, APACHE [I score, CRP and PCT was
0.963, which was higher than that of each single diagnosis. Conclusion: Serum CircANKRD36 expression is up-regulated in

patients with septic acute lung injury, which is closely related to the level of inflammatory factors and prognosis of patients,

and can be used as a biomarker for prognosis evaluation of patients with septic acute lung injury.

Key words Septic acute lung injury; Circular RNA ankyrin repeat domain 36 ; Inflammatory factors; Prognosis
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TR o At i 353 405 H 2 TR e 22, 9 B R A
. FROBR RNA ( CireRNA) & J& F 9E 4% #5 RNA
(ncRNA) fi —F 7 % RNA, H §ij 19 2h 4 52 56 & 3iF
5%, ZFf CireRNA FEREEAE 2Pkl 453 4 h 52 90
F635°)  CircANKRD36 J& F CircRNA H1 il —Ffr | 7
SAREI HiE I A W M WEAZ R & F7E FH , Circ AN-
KRD36 A58 i A W A 08 5 B B R 05 16 Pk )
miRNA"® | PRk RNA 4578 (4 & & 45K 36 (circular
RNA ankyrin repeat domain 36, CircANKRD36 ) /& 2 %I
BEPRIG A 220 A58 F B IR RNA ik
e B —A, 5 B RAE R 74 5, UTER Cir-
cANKRD36 A] [#AI% 2 B PRI A BRI 0 e 5 257K
-, B S Z AL . CireANKRD36 46 ) 1) 75
JHRBERE 21k I W 38 25 A E AR ILTE Hh o B R
IR SRR I S L AR R A T 4 B B
JUEE BB, HE Cire ANKRD36 75 i 8 4 2P il 4t £
HA] BE A SR . ARG A G I e T A
il 405 BB 3 I35 P Circ ANKRD36 [ 363k , 511 H 5
RAEHF HEBF I R R
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1. BSNS540 20 i dE 2019 4F 3 ) & 2022
AE2 AT N BB BT Y B A S i i
ik 112 5k it P s 41, N 323697 FF iR B 1
28d AR R A AE AR DL 43 R FE T4 (42 f5)) Fn A A7
(70 B) o 5y 2 BRI WOTh /Y 2R 2l e B A AR

110 }p W BERE L . 90 AR ifE: O e #5512 Wi 75 &
2016 AERRMEHTAE 3.0 B WidRiE"" s @i 512 Wi 7%
ARIME L EI 052 bR e o HE R AR o
QOIS R i S it 4 5 @& ISR B B s @5 JF
Jifs b it S Bk ZE ; A G APE IR ; @45 I
SRS YRR It 7 o 48 A B 255 5 @™ O
B DIReRERT s DIN M R G . AWFFE 28 05 Be e 27 22
DA HE (20190117) |, FF A7 i K o2 @ 2 38 VI [
2.

2. I RGORHISCEE ISR B M) AR IS IR 4R
% (body mass index, BMI) J5 & B YLIBA; RS TEE
(oxygenation index, Ol) ; %f 2 & #4723 5 18
PEfE RO PPl (acute physiology and chronic health
evaluation 1T, APACHE I1) #¥-43'"" |J¥ 5% 25 B 2E0B ¥
fi ( sequential organ failure assessment, SOFA ) -
AR R 405 4L R 0 AT A 5 U B 43 (lung
injury prediction score , LIPS) ") |

3. MBAEASISCEE : BT A RR A B I R B i i I
10 mL,4°C 3 000 #%/min B.0> 15 min, /35 M5, 15
72 4y, — M TR L7 CirceANKRD36 3 357K
L Ty — A FH TR I A I K. B
- 80°C URFH YR VR HIN ,

4. SEEDEGE B B A EFE ) ( quantitative re-
al-time polymerase chain reation, qRT-PCR ) 46 ifi.
7 CirceANKRD36 % ik /K . {fi B} TRIzol izt %
(15596026 , ZEER QIR B 24 7] ) 2 H0As 4Lk it b
B RNA J5, ffi F§ NanoDrop ND-12000 43556 B it
(& [ Thermo 24 FIHR ML) T4l &L RNA ¥k i Fali
Wt i 8 S 5% i) & (RRO4T AA |, H K Takara 2y
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) R BecDNA , f#i ] SYBR Green Realtime PCR
MasterMix (QPK-201 , b st R ERHEL AR A H] ) |
qRT-PCR X (CG-05, Jy FEE B 52 2 A BR A 7)) 474
cDNA RAE X IR IR (B (CT {H) o 97 4% %A
98°CH) 4R 78 P 2 min, 98 °C A5 P% 10 s,30 41 35,
56 CiRk 10 s,72°C I 15 s, SR 5 72°C ZEAH 2 min,,
Ph B-actin NS, 51 A TAEY TR (L) B A
BRZ R4 Ak, 519751 40°F : CirceANKRD36: 5"-GAG-
GCCACAAGTGATGAGA-3" ( 1E [ ), 5'-CCTGGTG-
GTTTCAGAAGAC-3' ( )z Ia] ); PB-actin; 5'-CCAAC-
CGCGAGAAGATGA-3" ( 1F 1] ), 5'-CCAGAGGCGTA-
CAGGGATAG-3'(JzIn]) »

5. MLTE ARIE PRI 7K 1A - >Re FH K 5 Wz o
( enzyme-linked immunosorbent assay, ELISA ) 2 4% il
ILTE Al LA R (interleukin, TL) -6 | il 98 SR 5E
T (tumor necrosis factor-ou, TNF-ot) . C Jz W & [ ( C-
reactive protein, CRP) %45 £ J& ( procalcitonin,, PCT)
KF-, ELISA 3850 @0 F 3R> se A= W B A IR ]
BV TR A R U] A T

6. Gil*#or#: K SPSS 25. 0 Ge il itk
1530 FPEIES BT RBRLL (& +5) 2K,
YR FEBCR T ¢ K56 THEBCR R LABIER (% ) o, 21
] L 8 R F x° K 86, Pearson AH 3¢ P 23 BT il %5
CircANKRD36 5 ¢ 4iE [l ¥ 7K ~F- 9 AH OG5 2 =
Logistic [A1J9 43 H7 Jife 22 4 i 46 47 1855 AN R U= 1 52
e (R 2% 5 2 iR T AE41F (receiver operating charac-
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teristic, ROC) HIZ& A Cire ANKRD36 %o Jife 245 i Jiti
BB E AN R B M E, LL P <0.05 h2ERH
Gt L

# R

1. eFERE 2H 5 Wl 361473 2H AH DG F8 b L A < MR R
21 S AR LR ) AT BMI 5 R B YL R A L #K
LRGSR (P ¥ >0.05) , ftifit izl Ol fik
FMEFAELL , APACHE I1 ¥-43 . SOFA ¥4 &5 F ik %
FEA (P #4<0.05), WHEI1,

2. MeRHIEA SIS CirceANKRD36 |, %
JiE A 7K R - il 4493 4H 1L CircANKRD36 | 1L-
6 TNF-o., CRP, PCT 7K V75 T M #EhiE 20 (P 34 <
0.05), W2,

3. FET-H SAEAAAAR G bR LLER SR T 54
FELAVER AFEIE BMIJ A R GL RO L8, 22 5 048
THEE (P ¥ >0.05), SET-4 OL (R FAAA4,
APACHE 11 $43 .SOFA 43 | LIPS $¥43 i3 T-A4E 174
(P#5<0.05), L33,

4. FET-H 5 EAFA T CireANKRD36 | % 4iE [A]
FAOE L FET 4R 1 CireANKRD36 \IL-6 ,\ TNF-q
CRP \PCT /K@ FAAFLL(P # <0.05) , L 4,

5. fifi 4L CireANKRD36 5 %4 K+ 7K
SRR DG : Pearson AHOCHE 73 AT 7R, il 45 28 1
7% CircANKRD36 5 IL-6 .TNF- \CRP PCT 7K 1EAH
%(r=0.459,0.506,0.395,0.551,P 3 <0.05) , WL 1,

k1 BEEASHAGAHEXERLER

A WAz 48 (n=110) M4 (n=112) " fh P1a
B[4 (%) ] 52(47.3) 65(58.0) 2.579 0.108
FH(H % £s) 57.60 +7.85 58.00 +7.75 0.382 0.703
BMI(kg/m’, % %5) 22.48 +2.82 22.11 +2.73 0.993 0.322
JRE A [ ] (%) ] 0.494 0.920

o oB iE R e 29(26.4) 26(23.2)

P36 B e 31(28.2) 34(30.4)

BB B G R R 22(20.0) 25(22.3)

gl 28(25.4) 27(24.1)
OI( mmHg, % +5) 295.36 +53.20 253.80 +£25.02 7.469 <0.001
APACHE [ 34 ( %, % +5) 14.30 £4.36 21.00 +5.96 9.546 <0.001
SOFA 34 (%, % £5) 6.60 +1.86 12.25 £2.96 16.993 <0.001

£2 BhEE4E A ME CircANKRD36 K H F A FEHE (% £5)

R B MR AEEMA(n=110) M (n=112) LAE P1a
CircANKRD36 1.02 +0.26 1.71 £0.50 12. 865 <0.001
IL-6(ng/L) 13.65 £4.63 21.31 £6.82 9.774 <0.001
TNF-a( pg/L) 7.26 £2.15 13.59 +3.33 16.793 <0.001
CRP(mg/L) 16.25 £5.06 27.63 +7.40 13.352 <0.001
PCT(ng/mL) 0.72 £0.23 1.54 +0.45 17.049 <0.001
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7 T4 (n=42) 4 A4 (n=70) it P14
BH[H(%)] 25(59.5) 40(57.1) 0.061 0. 805
FH(H % £s) 58.50 £7.65 57.70 £7.81 0.529 0.598
BMI(kg/m’, % %5) 22.52 £2.62 21.87 £2.79 1.221 0.225
JRE BRI B (% ) ] 1.482 0.686

wpoR i R 12(28.6) 14(20.0)

PR B e 11(26.2) 23(32.9)

P W 10(23.8) 15(21.4)

i 9(21.4) 18(25.7)
OI(mmHg, % +5) 226.25 +24.56 270.33 +25.29 9.026 <0.001
APACHE [[ 3% 4 (%~ ,% +5) 28.50 £7.62 16.50 +4.97 10. 089 <0.001
SOFA 34 ( %, % +5) 17.50 =3.81 9.10 £2.45 14.208 <0.001
LIPS 3 ( %, % +5) 7.50 +2.06 4.70 £1.26 8.935 <0.001

%4 AEHETT 4 Mm% CireANKRD36 % 98 B F K TPt (% )

T A T2 (n=42) % A28 (n=170) LA Pk
CircANKRD36 1.91 +0.61 1.59 +0.43 3.249 0.002
IL-6(ng/L) 27.05 £8.39 17.87 +5.88 6.794 <0.001
TNF-a( pg/L) 16.56 +4.70 11.81 £2.51 6.972 <0.001
CRP(mg/L) 35.25 +8.93 23.06 +6.48 8.341 <0.001
PCT(ng/mlL) 2.06 +0.61 1.23+£0.35 9.160 <0.001

CircANKRD36

o,

CircANKRD36

[T

w 1L-6 (ng/L)‘m

CircANKRD36

CircANKRD36

TNF-a (s g/L)

FT

Ty ) Ba

CRP (mg/L)

B 1 445 4 o 3% CireANKRD36

6. MM 1 i A KBS B Z IR Logistic
(U= 534 - AR 438 3 2 S8 38 e o PR AR i (BT =

PCT (ng/mL)

5 RE B F AR Mk

APACHE I $¥45 . IfiL 3 CircANKRD36 . CRP A PCT
1o e IS SRR I e BEAE 2Pl L0 FRE AR R TS 191G

1 AA7 =0) , ISR 3 FIge 4 B R o v i ik o 22
SR FEH) O, APACHE II 343 . SOFA P43 LIPS
4% 3% CirceANKRD36 ,1L-6 . TNF-a .CRP .PCT 7k 3F-
h AR AT Z R Logistic [a1 543 #7 (£ H 7248 &
AL MRS WoR , R 22 IHE 0 ~ 1 Z 0] 7 2k
KT <10, %A Ltk ) , 25 12, K Ol K 5

BRI Z (P ¥ <0.05) , W% S5,

7. I35 CircANKRD36 X Jie 75 4 221 il 461 447 H2
HWE R BIAAE: L2 R b A 22 519 Ol
APACHE I #4% .CRP .PCT . CircANKRD36 A ¥ 56 45
i, BE TG RS & (R =1, 1775 =0) 47
ROCHH £6 43 #1 , 45 R W7 |, 1L 35 Circ ANKRD 3 6 T i
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iR S PR 5 £ TS A 28 T T AR (area. under
curve ,AUC) 7 0. 836 (95% CI 0.754 ~0. 899 ) , # i (K
1. 81, FUREEE Ry 66. 7% , 5 S 90. 0% , O,
APACHE I 343 .CRP \PCT [ Kz {E W35 6, &

WARLSSEESEAGE 2024 4R £330 % ES M)

A2 W AUC 2y 0. 963, 5 T 4% BLI0 B0 12 Ky
(ZCircANKRD36 .OI . APACHE 1 34y .CRP . PCT =
3. 146 ,4.786 . 4. 100, 2. 257 3. 194, P = 0. 002,
0.000.0.000.0.024 .0.001)

x5 MRGEETENLEZE Logistic Bl VT2

T¥ B A SE { Waldy2 {4 OR & 95% EAZ X ] P&
01 0.395 0.156 6.425 1.485 1.094 ~2.016 0.011
APACHE II % %~ 0.328 0.136 5.812 1.388 1.063 ~1.812 0.016
SOFA 4 0.264 0.162 2.654 1.302 0.948 ~1.789 0.103
LIPS %% 0.345 0.184 3.516 1.412 0.984 ~2.025 0.061
CircANKRD36 0.419 0.159 6.935 1.520 1.113 ~2.076 0.008
IL-6 0.307 0.185 2.763 1.360 0.946 ~1.954 0.096
TNF-a 0.264 0.195 1.832 1.302 0.888 ~1.908 0.176
CRP 0.463 0.216 4.598 1.589 1.041 ~2.427 0.032
PCT 0.529 0.201 6.938 1.698 1.145 ~2.518 0.008
k6 £FWERTINNREELENRGEFTENE

B & AUC 95% CI BRE(%)  HFHE(%) R d FAh
01 0.723 0.631 ~0.803 73.81 61.43 0.352 248.18
APACHE 11 3% % 0.791 0.704 ~0. 862 73.81 80. 00 0.538 22.82
CRP 0.889 0.816 ~0.941 78.57 92.86 0.714 31.31
PCT 0.831 0.748 ~0.895 83.33 77.14 0.605 1.52
CircANKRD36 0.836 0.754 ~0.899 66.67 90. 00 0.567 1.81
N 0.963 0.909 ~0.989 83.33 98.57 0.819 -

NN HHALJE T 5 SRR, % Cire ANKRD36 R4 Ay i

SVt 43 PR G s L LR R R DA
eEEAE R JCFE T B0 B L A B K R
ACAT 377 A 8 AR S I S P i 453 3 Y S A g B
TR R T e A e i A 405 B B B T
—E M (H R R IR T R AR R &, BT
et T TR A P 1 A3 B4 U1 AL AR
A7 B T I AR B T B Bl SR B T il , 2 8 BB B AR AT
2UENG .

CircRNA AN5Z RNA SMJE A 520, 2838 T AG E
HAG kAW, e B AW o3 A )71z Bao
2553 3 S S8 & PR, CireRNA AF 35 51 Y
SRR A7 h S B S A, R RETE SR 1498 Bk
P % 45 ¢ 4 . Shen 25 BF 5% & BHL, Cire-
0003091 7B dE 175 1Y) 2P 47 /N B rh Rk |
P, F K Cire-0003091 fig % 3@ 3o 4 #5 miR-149/
Smad2 FliHCE I BEAE 175 3 00 S0P Il 4 45 0 02 R
F UL T AN B D g RS . CircANKRD36 751
R h 3k I, SRS S RE A ST TENR 2 b
WO LA A, CireANKRD36 RIAF+ 5, 2 5

1524
w

RIGIT LR B . DL B g 2 W, CircAN-
KRD36 7£ 2 %059 Hh k #EAR E VR, X0 18 AS il
CircANKRD36 7 I 850 5 B0 2 R B i 25 &
iF R L3 P o B 63k AR R 4 15 A g
W 38 25 AR & TR I8 RS TR B B, #E I CircAN-
KRD36 7E M85 AE 20k Il 4t 5 vh 3k 38 . AR5
SEIRF A 4T Cire ANKRD36 7K 55 T i
BEAEA , HAET A 1E Circ ANKRD36 7K1 T 471
4,47~ CirceANKRD36 2 5 BREEAE 20 Ml 40 1) 9
AR IS BRENA RSB, MEE 2
FH J i 5 RES 19 4 B S8 i g 25 G AiE , 38 8 LA 308
SHEE A, S 20 LR VRO S R AORE R RE 8 155
S b R A T R AR A N A, B A R B
i1 Bz ShRERERS " o WSR2k
AR A AR TR e 8 1k R T S Y AR
KB, W45 45 4L 13 1L-6 \ TNF-a ,CRP PCT 7K1
B TR AE AL, X 5 Jial " B R P A B g —
H, 054 s CireANKRD36 5 1L-6 . TNF-a
CRP .PCT 7K ¥ 2 IEAH ¢, HAE T4 7 1.6,
TNF-ao ,CRP (PCT /K5 FA A4, #27m 1L Cir-



WRSfEEIEAGE 2024 4F 530 % S5 )

cANKRD36 7K V8K 57, £ AR SO ™ o, H AN
RIS R R . 2 R Logistic [1]J5 4 #7 &
7R AEAKSE OLL 25 APACHE I #£4) . &5 7K CircAN-
KRD36 ,CRP PCT J& 5% M e 5 i 2 PR Mt 477 28 25 A
RIS MfER R E, FBF ROC {hZk &, Mg Cir-
¢ANKRD36 .01, APACHE [I i¥-43 . CRP PCT 3%}
FAS KLU ELA 4 0 S AN (L, T B T
Wy AUC 0. 963, 15 T B350 43 531 Tt il , 156 B9 il 75
CircANKRD36 X 151 I Jfe 25 S 2P Bl 453 47 R85 1 i
JE A — M E, e S, (E ORI, Rt
Il PR AT AR H 35 13 Cire ANKRD36 3K 7KF, 456
8 OI L APACHE II 3743, CRP ,PCT 7K A~k 2
S, BB R AR T TR e, 4 v R A AR, B
WG .

AT TN AFEAR B BN, TR
SEAEAE 556 Bt B AR A — o R R LT
CircANKRD36 £ £ & 48 5iF [ i S H 9 v i HL AR
VEFIBIL 75 22 5 2225 5 St SC B A T IR ABIFIY o
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