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HE . BH 3 Toll# 2k 4(TLR4) i & 315t B T 2 4k 48 % B T 6 (TRAF6) R-F £ & 5 SRR
K (SAP) 3[R o & 69 F A B 5 S AT 09 % &, ik RI2018 10 A—2021 5510 A AT K AR ERKE 6
18741 SAP B, IRIEA T K AN A% 20 A T 5145 L0 Ao AT BG40, ST PLIT B4 05 AT BG 2006 SR AT, TLR4
F» TRAF6 mRNA A8 £k # . K % B & Logistic & BIABEA 547 SAP % & L AN 09X B &, Ll
R IHEFHIE(ROC) WL, 9 H5ME 2 TLR4 mRNA, TRAF6 mRINA & % B4 xf SAP & H AT 545 & &
IMNEL, EER 187 #) SAP B S AT B 6241, RFZATHG 1254, M35 2.8 MR KR 55 & F 4%
3 (BISAP) 7% 4 . 5 W7 B S 4 B (AMY ) . @ g Je A% —6(IL—-6) .C R 2 %& & (CRP) . B4 R(PCT) ¥
IR B F —a(TNF-a) . TLR4 mRNA, TRAF6 mRNA AT %A &5 FAMRGA(P <0.05), $HE
Logistic & W12 5 AT 4 R 27 : BISAP#E4[ OR=2892(95% CI: 1.482,5.645) ] \ TLR4 mRNA [OAR:3.334
(95% CI:1.710,6.512) ] \ TRAF6 mRNA [C)AR:3.059(95% ClL:1.567,5.970) 135 4 %@ SAP % % AT 445 £ &
# A% A £ (P <0.05), ROCHESHLER BT, M2 TLR4 mRNA, TRAF6 mRNA & # B A-Fn| SAP
BB T ARG KA AR 3 H 80.65%(95% CI:0.621,0.872) . 77.42%(95% CI:0.546,0.824) .75.81%(95% CI :
0.534,0.819) , 4 51 P 4 % A 73.60% (95% CI:0.503,0.796) . 80.80% (95% CI:0.617,0.863) .99.20% (95% CI:
0.725,0.998) , w1 £k, T @ A% 4 1 4 0.792(95% CI:0.727,0.848) . 0.824 (95% CI:0.762,0.876) . 0.856(95% CI:
0.797,0.903) . Z5it  #MJA A2 TLR4, TRAF6 &k 5 SAP & XM A %, HSME A TLR4 mRNA,
TRAF6 mRNA BA-# ) &f SAP % & A I 5145 09 Fn 2 Ak 48 5 .
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Expressions of TLR4 and TRAF6 in the peripheral blood of patients
with severe acute pancreatitis and their associations with
liver injury®

Yang Wei, Huang Yong-ning, LU Yuan-bo, Weng Yu-jie
(Department of Gastroenterology, Xiamen Changgeng Hospital, Xiamen, Fujian 361028, China)

Abstract: Objective To investigate the expressions of Toll-like receptor 4 (TLR4) and tumor necrosis
factor receptor-associated factor 6 (TRAF6) in peripheral blood of patients with severe acute pancreatitis (SAP) and
their associations with liver injury. Methods A total of 187 patients with SAP admitted to our hospital from
October 2018 to October 2021 were selected and divided into the occurrence group and the non-occurrence group

based on the presence of liver injury. The clinical data and the mRNA expressions of TLR4 and TRAF6 of patients
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in the occurrence group and the non-occurrence group were compared. The multivariable Logistic regression
analysis was performed to determine the factors affecting the occurrence of liver injury in SAP patients. The
receiver operating characteristic (ROC) curve was plotted to analyze the predictive values of the levels of TLR4 and
TRAF6 in peripheral blood alone and their combination for the occurrence of liver injury in SAP patients. Results
Among 187 SAP patients, 62 cases were complicated with liver injury, while the rest 125 patients were not
complicated with liver injury. The Bedside Index for Severity in Acute Pancreatitis (BISAP) score, the levels of
lipase, amylase (AMY), interleukin-6 (IL-6), C-reactive protein (CRP), procalcitonin (PCT), and tumor necrosis
factor (TNF), and the mRNA expressions of TLR4 and TRAF6 in the occurrence group were higher than those in
the non-occurrence group (P < 0.05). The multivariable Logistic regression analysis showed that the BISAP score
[OAR =2.892 (95% CI: 1.482, 5.645) ], and the mRNA expressions of TLR4 [OAR =3.334 (95% CI: 1.710, 6.512) ]
and TRAF6 [OAR = 3.059 (95% CI: 1.567, 5.970) ] were factors affecting the occurrence of liver injury in SAP
patients (P < 0.05). The ROC curve analysis revealed that the sensitivities of the mRNA expressions of TLR4 and
TRAF6 in peripheral blood alone and their combination in predicting liver injury in SAP patients were 80.65%
(95% CI: 0.621, 0.872), 77.42% (95% CI: 0.546, 0.824), and 75.81% (95% CI: 0.534, 0.819), with the
corresponding specificities being 73.60% (95% CI: 0.503, 0.796), 80.80% (95% CI: 0.617, 0.863), and 99.20%
(95% CI: 0.725, 0.998), and the corresponding areas under the ROC curves (AUCs) being 0.792 (95% CI: 0.727,
0.848), 0.824 (95% CI: 0.762, 0.876) and 0.856 (95% CI: 0.797, 0.903), respectively. Conclusions The expressions
of TLR4 and TRAF6 in peripheral blood are related to liver injury in SAP patients, and the combination of the
mRNA expressions of TLR4 and TRAF6 in peripheral blood exhibits a high predictive value for the occurrence of

liver injury in SAP patients.
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A PEJE AR R (acute pancreatitis, AP) J2 I R % WL
) R AE 2 — I PRARF i 228 Atk R T R
Mt (Amylase, AMY) J} 5 5510 A B 58 18 , 29
15% AP f535 n] J Ji& oh B0 21 JR R R (severe acute
pancreatitis, SAP )™ SAP Jji5 1 ¥F B2 LB |, IF K SE K
Z . NFHESE SAP 8K e o Z M ar B Z —, 18% ~
52% S TR A L0 " E U T SAP SR
() B PR (g, B BL RN SAP F8 5 3 1) & A A
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Toll £ 52 1A 4 (Toll-like receptor 4, TLR4 ) >k — Fif
Gy FARER G SZ K, T3 i 25 A R S R AT
T 55 [ =k B (nuclear factor-xB, NF=k B 5 /7 %% ,
I L8 % S 8 — % AL A A B (inducible nitric
oxide synthase, iNOS) , i M 1E B TLR4/NOS {2 %
I, Z 5P R RS IR IR 52 A4
% A F 6 (tumor necrosis factor—associated factor 6,
TRAF6) J&:— Fft 1] 55 NF-kB 32 {4 16 X F %5 45 & 19
AR 11, AT OIS 22 B0 (5 5 0l B, 52 R s 0 i)
FI B SAP (8% SN If TLR4 . TRAF6 357K 5 %
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VEHL 2018 4F 10 A —2021 4F 10 A JE '] K BiE Bz
Wik i 187 4 SAP fB & o Horb, Bk 124 ) Pk
63 i s AE % 23 ~ 72 %, V-4 (4479 £ 9.86) & 5 (A i i
884 (body mass index, BMI) 18.62 ~ 26.74 kg/m®, -1
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1.3 EHKATEER G E 5 R LN& NS E ML
TLR4.TRAF6 HI% &

KRB FH AP 24 h N E (5> 12 h) S A i
3 mL, i 33 Ficoll 25 J& 6 B 85 0 15 3 15 S8 35 A1 ] IfiL 2R
AN, TRIzol 32 $2 B RNA (I57) & B b 57 )
FAEAS B2 BB A PR A ), 3 5% 5k i cDNA.
TLR4 . TRAF6 J N 2 FE [H B —actin 1E JZ 7] 5| #13 H
g A TR TR Ry A R A RIS .
TLR4 IE [f] 5] 4 : 5'-GTTACGTAGTCACATGATCA
TG-3', JZ [f] 51 ¥ : 5'-GACATGATCGATCCTAGTGA
TG-3', K J¥ 123 bp ; TRAF6 iF [1] 5| ¥ : 5'-TGACC
TAGATCGTACGTACTG-3' , JX 1] 5] ¥ : 5'-AGCA
TTAGAGCTGTACTGACT-3', K J& 116 bp; B —actin 1F
i1 51 %) : 5'-GTCATGATGCCTAGTAGGTTAC-3", J [i1]
51 ¥ : 5'-TATGATATACGATCGAAGTCGA-3", £ &
125 bp; 5% B 2¢O 7 it 3 A B8 6% [ 1 (quantitative
real-time polymerase chain reaction, qRT-PCR) J% Jif 5%
1292 C T AS % 2 min; 92 CAFPE 12 5363 CiB k
235375 C L HEAH 20 s, He 41 DEFR . SR 278950
¥ TLR4 H1 TRAF6 mRNA #HXf 3k & .
1.4 B FIER

M5 MIHLT 2> 34 wmol/L, A 2 1R 2 L5 7% ily
TR R 25 DL B R E S IR R A, I
B R A A A3 53 o A3 0 2 RN S A5 4
1.5 IERFEILE

WA 52 e SAP B8 E I & LR AR OBk,
FEALFE M AR BMI L BISAP PE4) 2 7 4 IF JL il
P (e 1L 8 PR | e A ILAE ) | R A s R st
5 AL 40 M9 (white blood cell, WBC) . Ifil £ % H
(Hemoglobin, Hb) . Ifil JLET I V75 B Ry 1 . AMY | UL 2
G . 40 A & -6 (Interleukin—6, T1.-6) . C S [ &
1 (C-reactive protein , CRP) | [# 45 & J§i ( C—reactive

protein, PCT) . Jif & & € Bl F - o (tumor necrosis
factor—a, TNF-at) o
1.6 Hir=EHE

B 43 A K FH SPSS 20.0 G880 o 1 B RE L
BB = bR 2E (xxs) R, LA ¢ K50 5 THECFE R
DIAS B LR (% ) 3R, LW R 50 5 21l 32 1l
T A 4% F (receiver operating characteristic, ROC) [if]
2 5 e R 1Y 4 A 22 IR &R Logistic 32 26 1] 5 45
B, P <0.05 2= RA G E L

2 #R

21 SAPEEZFIRGEERER

187 {5 SAP f8 % I & JF i 403 62 5 (JF i A 44 )
KIS A0 125 6] (AP 41) o
22 FFAEE LA RGAEEIRKRZRILE

JF 45 103 20 5 G BF 46 00 4 A9 0 R AT O
BMI ., W i sl 45 - Bl 95 L R0 52 L WBC  Hb 5
PRI LR LR B KT L35, 28 sl xR 3, 25 55
IS it 24 2 L (P>0.05) . P2 BISAP ¥4 | i i
fitf . AMY \1L-6 ,CRP ,PCT ., TNF-a 7K L35, 28 1t 46
¥, 22 5 ¥ Gt 2F B L (P <0.05) 5 IF 51451 2 BISAP
B4y NG . AMY \IL-6 . CRP . PCT . TNF-a 7K F- 3
TR, Wk,
23 MHRGESERGEEREEINEI M TLRS A0
TRAF6 mRNA X RiFE L

JF 454 405 41 5 6 BT 62 405 4 TLR4 F1 TRAF6 mRNA
X R R, & RR, ZRWASRI¥E X
(P <0.05) ; T4t /341 TLR4 FI TRAF6 mRNA AHX £ ik
i TR, W2,
2.4 SAPEELZEMIRGMESEZS

DL SAP B E A I R 05k R AR i (R K A=
0, & =1), Lk BISAP ¥4 . JIg I Bl . AMY \1L-6,

F1 FHRGESTHRGEEERKER LR
B/ SRR BMI/(kg/m>,  BISAPiF4% DTS BFERBR B(%)

25 n _ _ _

1 xt5) xt5) (x=s) (%) IR i R 25 15 I
TCHF A 125 78/47  43.75+10.28 22.43 £2.07 3.57+0.21 51(40.80)  27(21.60)  21(16.80) 18(14.40)
S5 62 46/16  46.89 +11.32 22.15+221 406+034  32(51.61) 13(20.97 10(16.13) 7(11.29)
/i 2.580 1.901 0.851 12.126 1.963 0.010 0.013 0.346
P 0.108 0.059 0.396 0.000 0.161 0.921 0.908 0.556
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TEHFAs 32 43(34.40) 9.61+4.03 98.84 +22.59
S 27(43.55) 1025 +3.18 95.13 +23.06
/1 {H 1.481 1.093 1.050
PAH 0.224 0.276 0.295

28(22.40)
13(20.97)

59(47.20)  23(18.40)  15(12.00)  91.13+10.85

27(43.55)  16(25.81) 6(9.68) 94.06 + 10.27
1.377 1.769
0.241 0.079

TeIFR2H 426725849  784.52+76.84 821 +1.37
LA 503.42+62.75 81543 £85.21 8.64+1.53
/¥ 8.239 2.497 1.943
P{H 0.000 0.013 0.054

76.54 +9.25 16.58 +3.76 5.46 + 1.54 4.19+0.82

80.45 +10.32 18.23 +3.92 6.13+1.75 4.51 £0.87
2.618 2.785 2.675 2.462
0.010 0.006 0.008 0.015

x2 MRGASEHRGHEEEINIMTLRA 0
TRAF6 mRNAMBX RIZEBLE (x+s)

AR iz 62 3.12+0.63 2.81+0.57
TeIF i 125 1.83£0.41 1.76 +0.39
tfH 16.828 14783
PAE 0.000 0.000

CRP .PCT . TNF-a . TLR4 mRNA . TRAF6 mRNA (Jiit {&
LA ) A A AR i 1T 2 R Logistic 34 45 1114
ST (o =0.05, o, =0.10) , 455 8755 : BISAP P74} OR=
2.892 (95% CI: 1.482, 5.645)]. TLR4 mRNA [ O R=
3.334 (95% CI: 1710, 6.512)]. TRAF6 mRNA [ O R=
3.059(95% CI1:1.567,5.970) 13 9 5 1 SAP H & 6
Yk A a2 (P <0.05). W33,

%R 3 SAPEEX &GRS EZE Logistic B4 E 345 S5

BISAP #¥43 1.062 0.425 6.244
TLR4 mRNA 1.205 0.382 9.951
TRAF6 mRNA 1.118 0.412 7.364

0.008 2.892 1.482 5.645
0.002 3.334 1.710 6.512
0.005 3.059 1.567 5.970

2.5 4pE I TLR4 mRNA,.TRAF6 mRNA X f &
BX &1 MXT SAP B3E 5 & £ TN ME

ROC 146 53 M7 25 51 7% , 4 I TLR4 mRNA |
TRAF6 mRNA K % 2 1K & 15 U SAP & 35 JiF 460 45
HE Y UM 43 ) R 80.65% (95% Cl: 0.621, 0.872) |
77.42% (95% CI: 0.546, 0.824) . 75.81% (95% CI:

0.534,0.819) , %5 55170 51l 4 73.60% (95% CI1:0.503,
0.796) .80.80%(95% C1:0.617,0.863) .99.20%(95% CI:
0.725,0.998 ) , {1 £k " 1 X (area under curve, AUC) 53
S R 0.792 (95% CI:0.727, 0.848) . 0.824 (95% CI:
0.762,0.876) . 0.856 (95% CI:0.797,0.903) . UL 4
FE 1.

&4 HMEAMTLR4 mRNA.TRAF6 mRNA K FE B & # TN SAP B&E Rl X £ EED T

TLR4 mRNA 2.56 80.65 0.621 0.872
TRAF6 mRNA 231 77.42 0.546 0.824
BA - 75.81 0.534 0.819

73.60 0.503 0.796 0.792 0.727 0.848
80.80 0.617 0.863 0.824 0.762 0.876

99.20 0.725 0.998 0.856 0.797 0.903
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AMY | IL-6, CRP . PCT , TNF-a , TLR4 mRNA , TRAF6
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Logistic & 25 [1 U5 73 B 45 5 8. 7R, BISAP 143 . TLR4
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58 K B, TRAF6 Rl BE S 15 SAP % 2 I 5t s 461453 , 4
I TRAF6 3% 1k 7K ~F- 7] & 5 4 003 AH OG o ol IR T
VE s T A DL L 3% SAP S s, DL
45 1) % 2 o ROC il e 43 & 1 s, A1 o
TLR4 mRNA . TRAF6 mRNA K 1 25 BE £ &6 ) Fi i)

SAP 3 P65 15 & 2B 19 AUC 43 %1 9 0.792 . 0.824 Fil
0.856, 4275 4hJ& Il TLR4 mRNA . TRAF6 mRNA Bt
AR XT SAP B K A 05 1 T AL B = o A3
BT &1 JE 1. TLR4 mRNA . TRAF6 mRNA Tl SAP H 3%
JFEB 005 2 A= LI T BE R = TLR ALK A B Ha e
FEHY T, HEZN SR G 0 1) TLR4
A Ry 18 42 [ A G 28 IS I S 9% RN AR 3, AE I
03 04 & A AL v & ¥ A FEEEAE A, TLR4 mRNA
A AE — 5 B S W 43 155 L. TRAF6 by —Fif
55 T 96 SR B DR A2 44 8 5RO 1 0L L B X 4 A
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