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IL-34XF SR 320 B F R G 5L A I TN A RE . 45 R S@RA e, Mg a B
A& I Beclinl [ (13.42 +£2.11) pg/L H (8.10 + 1.12) pg/L]. TIM-3 [ (44.53 £ 3.29) %
Eb (20.19 +£2.31) %], IL-34 [ (15.53 £2.05) ng/L kb (9.73 + 1.13) ng/L] FiA/KTFY
FrE (P < 0.05) . PearsontlRME TN, SR 528 B 3% M I Beclinl . TIM-3.

IL-347KF 5 HFThREF6 45 [MHHZT 2 (total bilirubin, TBiD) . HAMRE LA (alanine
aminotransferase, ALT) . K[ JXEIREILFFLMGF (aspartate aminotransferase, AST) ]
PIRIEME (PH<0.05) . 5S4 EHLE, U4 E3% 5ME Beclinl [ (15.64 +
2.13) pg/L b (10.02 + 1.54) pg/L]. TIM-3 [ (51.32 £ 6.75) % bt (35.64 +3.41) %].

IL-34 [ (19.08 £ 2.43) ng/L kb (11.12 £ 1.32) ng/L] kKT HE (P < 0.05) . £
[K 2 Logistic [ 94> 7 % BiBeclinl (OR = 4.536, 95%CI: 3.442~8.904, P < 0.001) .

TIM-3 (OR =2342, 95%CI: 1.023~6.757, P < 0.001) . IL-34 (OR = 5.642, 95%CI:

3.452~9.089, P << 0.001) F=idbl & somm Stk 5 vl i e A o fa s Rl & . ROC
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Abstract: Objective To investigate the expression of Beclinl, mucin domain 3 (TIM-3) and
interleukin-34 (IL-34) in patients with acute liver failure and their predictive value for disease
outcomes. Methods Total of 80 patients with acute liver failure who received medical treatment in
General Hospital of the Central Theater Command from January 2020 to January 2022 were selected
as acute liver failure group, and 80 healthy individuals who underwent physical examinations in our
hospital during the same period were selected as healthy group. The expression levels of Beclinl
and IL-34 were measured by enzyme-linked immunosorbent assay, and TIM-3 was measured by
flow cytometry. All patients with acute liver failure were treated with liver protection, artificial liver
or liver transplantation. They were divided into survival group (56 cases) and death group (24 cases)
according to the outcome of the disease after treatment. The expression levels of Beclinl, TIM-
3 and IL-34 of patients in two groups were compared. Pearson correlation coefficient was used to
analyze the correlation between Beclinl, TIM-3, IL-34 and liver function indicators. Multivariate
Logistic regression was used to analyze the risk factors affecting the prognosis of acute liver failure
patients. Receiver operator characteristic (ROC) curve was used to analyze the predictive value of
Beclinl, TIM-3, IL-34 on the prognosis of patients with acute liver failure. Results Compared with
those of healthy group, Beclinl [(13.42 +2.11) ug/L vs. (8.10 + 1.12) pg/L], TIM-3 [(44.53 + 3.29)%
vs. (20.19 £ 2.31)%] and I1L-34 [(15.53 £ 2.05) ng/L vs. (9.73 £+ 1.13) ng/L] expression levels of
patients in acute liver failure group increased significantly (all 7 << 0.05). Pearson correlation
analysis showed that the levels of Beclinl, TIM-3 and IL-34 in peripheral blood of patients with
acute liver failure were positively correlated with liver function indicators [total bilirubin (TBil),
alanine aminotransferase (ALT), aspartate aminotransferase (AST)] (all P << 0.05). Compared with
those of survival group, Beclinl [(15.64 = 2.13) pg/L vs. (10.02 + 1.54) pg/L], TIM-3 [(51.32 +
6.75)% vs. (35.64 + 3.41)%] and IL-34 [(19.08 £ 2.43) ng/L vs. (11.12 £ 1.32) ng/L] expression
levels of patients in death group increased significantly (all P << 0.05). Multivariate Logistic
regression analysis showed that elevated Beclinl (OR = 4.536, 95%CT: 3.442~8.904, P << 0.001), TIM-3
(OR =2.342, 95%CT: 1.023~6.757, P << 0.001) and IL-34 (OR = 5.642, 95%CI: 3.452~9.089,
P << 0.001) were independent risk factors affecting the outcome of patients with acute liver failure.
ROC curve showed that the areas under the curve of Beclinl, TIM-3 and IL-34 were 0.897, 0.839
and 0.800, respectively. The area under the curve of Beclinl + TIM-3 + IL-34 was 0.934, which was
significantly higher than those of the individual indicators (Z=2.272, P=0.011; Z=2.246, P=0.014;
Z =3.980, P < 0.001). Conclusions Beclinl, TIM-3 and IL-34 were highly expressed in patients
with acute liver failure and were associated with the outcomes. The increase of Beclinl, TIM-3 and
IL-34 in peripheral blood of patients in death group was exacerbated. Clinically, the disease outcome
could be predicted early according to the expression level of the three indicators in the peripheral
blood of patients to improve the outcome.

Keywords: Beclin 1; Mucin domain 3; Interleukin-34; Liver failure, acute; Disease outcome
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BERGE, UG A ™ AR, S MR S 4835
BB A R . f AL T s, LS AT e
WHIZ 28 B IREIER « FEbkbriE: O 40 iuE
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FTNA G4 mlERIK I, S0 s 4+ A B
24 hN4HEL4 mlFEfkin, 2 ml1SEIiE. 2 ml) s
AN . 5 Beclinl o 1L-343% 34 7K 57 FH il
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FITCHriE FITIM-3P04A, IIBVS1044, & 15 min
Je {8 IR 2R 2 e ik S5 4 C R R AT OBt
PRt T JE 1 IR S 2 vl v i TR IR & 1 2T,
FiR T ELC, BENINA300 iR E 22, #
T A BRI TIM-3 383 7K

1.2.2 fFIhRE BEIM DY REASIN A58 FH BAEIG G 728 T B 4k
I8 vE I B A W FE 0 R D Refe bR . LS TBIL,
NEMRIAKEEF (alanine aminotransferase,
ALT) . RITAXARA L% B (aspartate
aminotransferase, AST) 7K°F. {#H H A Sysmex/A
H CA1500%Y 5 3 & 1. 53 A7 A 7 & 1 Dy Be 46 b
A0 45 IG¢ ML R I 1) (prothrombin time, PT) AliEAL,
T4 Bk MG B 8] CAPTT) , & [H brbrvEib t
{8 (international normalized ratio, INR) .
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e, AR R, BRI, S
PR, Z9h . B, KD | =
febr [fUFETBIl. ALT. AST. AEA (albumin,
ALB) . MJHVTES (total bile acid, TBA) . HIEMH
41 % (direct bilirubin, DBil) . INR. PT. APTT.
IRER~ WU A48E1T% (white blood cell count,
WBC) . 40T A6 % ¥ (red cell volume
distribution width, RDW) 1. J& W HFHESE, FFLbig
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it (receiver operator characteristic, ROC) H£k4»
MrBeclinl. TIM-3. IL-345%] 2t 1T 35 5 2 55 155 %
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YA, LrE36f, EES31~58%, P (45.63 £
3.28) %, fdFEALE 420, LiE3sHl, FER
30~57%, Fy (45.77 +3.24) %, PANERIA
R ZER LS EE L (P> 0.05) . S{@FEHL
5, A4 E#F Beclinl . TIM-3, IL-347E4h
JA A RIS R (PH<0.05) o WKL,
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2.2 B MR R 5B 4R Auqd B 4B BT o Y 48 AT BB 48 AR
S gd b, S A B TBIl. ALT,
AST. INR. PT. APTT/KFH B EFAE (PH<
0.05) . WLFR2,

2.3 ZMAF %58 & & Beclinl. TIM-3. IL-34K-F 5
A g 948 &4 PearsontH AT 30, 2 AT
TR B A E Beclinl . TIM-3. IL-347KF 5 /1)
Betebrty R IEA D (PH<0.05) , WWEIL,

2.4 KRR EHAT B EH 6)l6 KT SAAEAAE
e, ZET-HHEE IR RAE R A%, TBil. ALT. AST.
INR. PT. APTT. WBCKRDW/KV- &35, ALB
KRR AL (PH< 0.05) 5 FZAMER]. 4E8S.
BMI. J%[A. TBA. DBil. JREZR. WEKF LT

) ) 20244F F164 3

S ZER TG FE L (PY>005) . WL3R3.
2.5 Bkt RS T 20 A AT 3% 58 B 41 B faBeclinl «
TIM-3. IL-34% A K-F HAiEiEAMI, T4 8
FHME I Beclinl . TIM-3., TL-343F1A5 /K &% T 5
(P)<<0.05) . WL.F4.

26 EMATRBEH RRFERNT AR E DR
R R AN, fAE=0, FET=1,
KAL) 22 S A vk 22 B U R AR E v B AR R AT
LogisticZ Rl & B H 04, S5 R FRHHAGE . TBl,
ALT. AST. ALB. INR. PT. APTT. WBC,
RDW. Beclinl. TIM-3. IL-3435 5200 2P 5208
B PIR IR ML BRI R (PH< 0.05) o I
x5,

#x1 AMHFEAFMERE—MRZFNZINEM Beclinl . TIM-3, IL-34 FiAKF
28 3 (L3 FHe (1)) HFide (s, %) Beclinl ( x+s, pglL) TIM3 ( x+s, %) L34 (x+s, nglL)
N & L] 80 44/36 45.63 +3.28 1342 +2.11 44.53 £3.29 15.53 £2.05
1 B4R 80 42/38 45.77 +£3.24 8.10+1.12 20.19+2.31 9.73£1.13
Gt 2{h 7 =0.101 t=0.272 t=19.920 t=154.160 t=22.160
PiA 0.751 0.786 < 0.001 < 0.001 < 0.001
A r=0.357 B r=0.452 C r=0.509
P =0.002 P < 0.001 P < 0.001
< ~ A
~ 154 -
c 2 3
3 = =
=3
10 T T
z0 300 350 400
TBil (pmol/L) TBil (pmol/L) TBil (pmol/L)
D r=0.564 E r=0.400 F r=0.504
P < 0.001 P < 0.001 P < 0.001
N - N
E = 3
e = =
-]
ALT (U/L) ALT (U/L)
G r=0.657 H r=0.449 1 r=0.315
P < 0.001 P < 0.001 P =0.005
AST (U/L)
3 ~ 3
z = 3
2 = 2
3]
ALT (U/L) AST (U/L) AST (U/L)
1 2MAFEZRIBEE Beclinl, TIM-3, IL-34 7KL 5T IhaEsRIRE XM DRI E

IE: A~ C 434 Beclinl, TIM-3. 1L-34 55 TBil fHGHE5 4T, B ~ F 4354 Beclinl, TIM-3, IL-34 55 ALT (G541, G ~
14359 Beclinl, TIM-3. IL-34 5 AST FIFIFHE 7 o
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*2 SMFRBEMBERAINEFMRMINGERER (x£9)

FE 47 ZMEATR B (8041)) fER4a (80%)) Ha P&
o fiE
TBil (pumol/L) 310.92 +42.42 13.42 +1.08 62.710 < 0.001
ALT (U/L) 251.43 £29.08 2431 +£2.28 69.640 < 0.001
AST (U/L) 255.54 £26.51 21.13+243 78.760 < 0.001
Bt o ) 8
INR 3.89+043 1.02+0.10 58.150 < 0.001
PT (s) 30.32+2.31 12.31+1.09 63.070 < 0.001
APTT (s) 57.19+5.46 3043 +£3.42 37.150 < 0.001

3 TEFABMATEEENIRRAR

& R A AEW (564)) T4l (244)) %t 214 Pii
B4 (#]) 29/27 13/11 ¥ =0.038 0.845
F# (xts, %) 44.54+5.12 43.98 +5.08 1=0.449 0.654
BMI ( x+s, kg/m®) 23.65+2.11 23.71+2.14 1=0.116 0.908
HFEAE [ (%) ]
A 23 (41.07) 16 (66.67) )
I3 33 (58.93) 8 (33.33) X = 4405 0.036
A [#] (%) ]
AR K A E 13 (23.21) 8 (33.33)
LR R - 3 (5.36) 0(0)
E fm ity A 2 4 2 (3.57) 1(4.17)
Bk EAE T A 7 (12.50) 2 (833) =2753 0.839
Bt A 10 (17.86) 4 (16.67)
FAERM 11 (19.64) 6 (25.00)
Hie 10 (17.86) 3 (12.50)
K E 16AF
TBil (x%s, pmol/L) 213.42+26.75 398.97 +41.23 1=23.980 < 0.001
ALT (x+s, UL) 171.23 £ 19.06 354.64 + 38.96 1=28.340 < 0.001
AST (x+s, U/L) 178.96 + 21.55 327.86 +30.12 1=25.020 < 0.001
ALB (x£s, g/L) 35.13+3.27 26.74 +4.93 1=9.967 < 0.001
TBA (x=s, pumol/L) 102.31 + 10.34 103.45 +10.23 1=0453 0.652
DBil ( x+s, pmol/L) 56.64 = 5.64 57.11 £5.37 t=0.346 0.730
INR (x%s) 2.83+0.13 3.86 +0.43 1=16.380 < 0.001
PT (x+s, s) 23.11+2.98 34.52£3.42 t=15.010 < 0.001
APTT (x£s, s) 51.23+4.73 67.84 +9.06 1=10.770 < 0.001
JER (x+s, mmol/L) 4.18 +0.41 4.12+0.34 1=10.630 0.531
WLEF (x+s, pmol/L) 35.64 +£3.42 35.72£3.25 1=0.097 0.923
WBC (x%s, x10°L) 5.43+0.67 8.12+1.12 t=13.310 < 0.001
RDW (x+s, %) 15.34+1.32 17.85 +2.34 1=6.101 < 0.001
FFAAE [#] (%) ]
2 5(8.93) 0(0)
% 51 (91.07) 24 (100.00) 7 =286 0131
R4 FEAMATHIAMFRIHEEZSNEM Beclinl . TIM-3. IL-34 RIEKFE (x£s)
28 7 (k=3 Beclinl (pg/L) TIM-3 (%) IL-34 (ng/L)
BiE 56 10.02 + 1.54 35.64 +3.41 11.12+1.32
PRy i] 24 15.64£2.13 51.32£6.75 19.08 £2.43
Ha 13.280 13.820 18.930
P& < 0.001 < 0.001 < 0.001

2.7 Beclinl. TIM-3. IL-34%F &M AT %38 % %% 7
HRIRMIE ROCHIZE /MR B, Beclinl,

TIM-3. IL-34 B I00 FR0m 2 i 52 v 8 2 i 7V 1 M

125 T T A4 50 90.897, 0.839. 0.800, —IELE H 242

Foo e dh 28 T A H0.934, 5 E T & bR L I \

M (Z=2272, P=0.011; Z=2.246, P=10.014; 1 — BRE 0

7=3.980, P<0.001) . iL#E6. K2, B2 Beclinly TIM-3, IL-34 FUNRIERTSIBEE KR

YA ROC g%k
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x5 FRMARBBERRFREITNZEER Logistic @Y 4

% B SE Wald Pih ORfA 95%CI
FE - 1.417 0.394 12.930 < 0.001 - -
FEAE 1.127 0.374 6.546 0.017 1.354 1.002~2.242
TBil 1.212 0.375 7.556 0.013 1.798 1.212~4.353
ALT 1.333 0.484 10.631 < 0.001 3.012 2.143~8.645
AST 2.112 1.103 7.985 0.011 2.002 1.143~3.980
ALB 2371 1.258 10.015 0.002 2.768 1.546~7.895
INR 0.734 0.369 4.529 0.038 1.123 0.897~2.241
PT 0.715 0.233 10.034 0.003 2.980 1.768~7.674
APTT 1.379 0.402 12.221 < 0.001 3.964 2.112~8.635
WBC 1.057 0.432 6.030 0.014 1.212 0.923~2.232
RDW 0.901 0.372 5.928 0.025 1.134 0.886~2.275
Beclinl 2.546 0.211 12.687 < 0.001 4.565 2.432~8.988
TIM-3 1377 0.398 11.938 < 0.001 3.945 2.001~7.896
IL-34 1.144 0.331 11.914 < 0.001 3.923 2.201~8.012

e -7 TR

# 6 Beclinl. TIM-3. IL-34 324 RIBEHEFEEAMFTUNNE

F5 47 KT @A 95%CI Pla AR MTE HREE (%) HRE (%)
Beclinl 0.897 0.756~0.934 < 0.001 13.39 pg/L 86.79 76.75
TIM-3 0.839 0.700~0.965 < 0.001 4231 % 84.53 75.44
IL-34 0.800 0.712~0.897 < 0.001 14.48 ng/L 83.22 72.53
Beclinl + TIM-3 + IL-34 0.934 0.756~0.976 < 0.001 - 90.87 79.96

e -7 TR HEE.
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A1, Beclind S — 5 400 [ WEAH RN, 7EAE
PEMLT, AEBERR L (I BIM T 40 B IR -2 3 R A
PE25 A Beclinl Ji5 n] £ 4| Beclinl 5 3l I VL3 -3
IRy AT X A S G =V | K VO R B2 TN
A, Beclinl 5 R #EHEEABL, 1, 4, 5-=H%
PR LI 52 1A 55 2 Pl IR 145 & J5 208 Vps-3415 1,
JE ik Beclinl-Vps34-Vps1 58 &3 G s B W, I
TR A WERTAR, R 2 Fhpmt™ . 78 RT3 A5 T 0
RAESFEF, FFAfFEAEIS, Beclinl ili% S
TR FETE T, 53 3 5 ) Caspase 4l & 5 T ik
CiiBeclinl, (&t RCKEA BRI 75 K& 4
FETUE BRSNSy, ZRAT R A ORE A
PE 5205 BB 2 s Beclinl Ab T i 0%, HRTE 3010
2 e SRR AR T R B — . AT
FRI, SVE v 5 1 E I Beclinl 15 5,
HE5BHEFREE VM, #—P0HBeclinl 5%
HPIRFEVAM R R RIL, fEAET 3 i Beclinl Rk
Frdt— i, 5 EEERE IR, i
Beclinl /K% 2 S EEENF 28 B H Fils A RN E

B, 7R R AT S Beclinl /EBOR KA JE 45 &
ZREEIN T, oS Vps-34 8 ST 40 B g, 5 ST
YUMIRET., E R B R A

TIM-3 7155 S AU G e ki H i 28 o iz i
RS, HATgmil s skRE ATARES A, &5
WURSER s, JASERIE SRR, T2 RETER,
BIEER, K BB E A, WF R R B, 7E18
PRI R G TRIRYL S, TIM-3EEE TNKAM., T
MRELAE AR, AT e A ThRE, 5 e A
A5 NE A 4507, BEAE I R AR O R R I =
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