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Abstract

BACKGROUND

The dysfunction of the intestinal mucosal barrier plays
an important role in the progression of severe acute
pancreatitis (SAP), and immunosuppression and immune
imbalance can lead to or exacerbate intestinal barrier
dysfunction in this process. However, the relationship
between various immune function factors and intestinal
barrier function has not been characterized.

AlM

To explore the relationship between intestinal mucosal
barrier function and TLR9 and T cell subsets in patients
with SAP.

METHODS

The clinical data of 52 patients with SAP diagnosed at our
hospital were prospectively selected from January 2018 to
January 2020. Plasma endotoxin and D-lactic acid levels,
and urine lactulose/ mannose (L/M) were detected on
the first, second, third, and seventh days. Data on TLR9
levels, inflammation indicators [white blood cells (WBCs),
C-reactive protein (CRP), and procalcitonin (PCT)], and
T cell subsets (CD;", CD,", and CD;" T cell percentages)
were collected. A healthy control group was also
included to compare their TLR9 levels with those of SAP
patients. The correlation between the intestinal mucosal
barrier function and the expression levels of TLR9 and T
cell subsets in SAP patients was analyzed.

RESULTS

According to DNA analysis of peripheral blood
bacteria, the positive rate of bacteria in the 52 patients
was 82.69%, including 87 DNA bands and 17 bacteria.

2020-10-08 | Volume 28 | Issue 19 |
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Escherichia coli and Bacillus coagulans accounted for the
highest proportions (38.89% and 33.33%, respectively).
The measurement of WBCs, CRP, and PCT in patients
showed that WBC and CRP decreased with time, while
PCT increased on the 1% to 3™ days, and decreased on the
7" day (P < 0.05). Serum TLR9 level was higher in SAP
patients than in the healthy group, and it rose within 2-3
d after treatment, and decreased after 3 d. Endotoxin, L/
M value, and D-lactic acid can well reflect the damage of
the intestinal mucosa of patients. The degree of barrier
damage after 3 d was lower than the measured value at
2 d. TLRY was positively correlated with endotoxin (r =
0.792), L/M value (r = 0.668), and D-lactic acid (r = 0.535,
P < 0.05). In SAP patients, the expression levels of T cell
subgroups were different. The levels of CD;" and CD,"
T cells showed an upward trend over time. CD;" T cells
declined slightly on the 2™ to 3" days, and rose slightly
after 3 d, showing a downward trend overall. There was
a correlation between endotoxin and CD;," (r = 0.680),
CD," (r = 0.612), and CD;" T cells (r = 0.595). The L/ M
value was significantly correlated with CD,+ (r = 0.680,
r = 0.585), CD," (r = 0.570), and CD;" T cells (r = 0.534).
D-lactic acid was also significantly correlated with CD," (r
=0.515), CD," (r = 0.586), and CD;" T cells (r = 0.510).

CONCLUSION

Serum level of TLR9 of SAP patients can reflect the
changes in their conditions. The increase in serum TLR9
level indicates the degree of damage to the intestinal
mucosal barrier of the patients, and there is a positive
correlation between them, suggesting that serum level
of TLRY can be used as a indicator for clinical judgment
of the injury of the intestinal mucosal barrier in SAP
patients. The correlation between mucosal injury and
T cell subsets is significant, which indicates that the
suppression of T cell subsets is a protective immune
index for SAP patients.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Ji b S T2 2 76 AR 8 JE IR R K (severe acute pan-
creatitis, SAP) & # R th #t &k ¥ A A ERAF R, MLk
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WA, o Aral b S m KA T AT B R A E W FE
JEL BRI T B, AL R R S AR &R T 5 I ARG I
AL A W AR X & i KA M

V=14
KT EHESAPE F 69 I FEIE SIS s 5 TLROVAAT
e LA X &

Vi

BT BE MG S BUK£2018-01/2020-01 2 18] 5245] 22 #4#4
ASAPEH R TH, A E 1, 2. 3. TR K
¥ ANFFE. D-SLERART . RILRBE/HEREOL/M)AL
FOMETLRIAK-F. X Iz 4547 @ 4 iL(white blood cell,
WBCQ), C-B_i. % & (C-reactive protein, CRP), R 545 %
(procalcitonin, PCT)| & T4a it A£(CD, . CD,". CDy
B k), R B A L 5 SAPZL % A TLROKF
EF, DA SHTSAPEF R R S 48 5 TLROAT
4 JieL 0 B AT AR R T 9 AR Kb

#ZR

SAP4M A bt ADNAS AT, 524 B ta i A &
82.69%, £8TADNAKA, 17440, VARFAATHE |
B TATA &R &, 4% 438.89%. 33.33%;
# % KEIHAFWBC. CRP, PCTE M E S 27T,
WBC. CRPFA[A]3%Hemm FI&, PCTES 1-3K LT,
$ TR TF M, P<0.05; SAP® & o A TLROAK-FAF T
fe B4R, A e %23 R N AT EH, £33 d
J&HHT My W4 . LIMIALS D-3UER R AR 47 3 R
e B H W RIS 2 B ALE, 18ARAES AB AR T
2 defal 218, TLROS A% 2 EMX(=0.792). 5
L/MAA 2 EABE(r = 0.668). 5D-FLER Z EABX(r =
0.535), P<0.05; SAP % &4k 7 69T 4m it T Bf A ik K -F
AR, CD;' v CD, /K-FKo & B 1a] 230 E A %
CDy EH23RM T, 3 e Lit, Bk 2T %
#H Tl LB S W R0 B 2 M A AR LA, W
HE5CD, 48 A M2 E (@ = 0.680). 5CD, 4% 2
#(@ = 0.612). 5CDy' 4842 F (@ = 0.595); L/IM{A
5CD, A8 & 2 % = 0.585), 5CD, 4 A BB &1 =
0.570). 5CD, #8% 4 % 3 (r = 0.534); D-$LEZ 5CD,"
FE MR FHE =0.515), 5CD, 4842 % = 0.586),
5CD, AR £ 2 % =0.510).

21t

SAP® & i P e TLROK T 7T v R w2 i 2 4L,
RHIBHRTRE MRS RARE, BEZ
HAEEAR R, T A A5 Ve SR F) T SAP B 2 7 F5 1%
Bl % 45 09 ARG, B AR IR 345 55 Tém e b B
B9A8 KM B TR Tom ie L BE 2 SAP & % 69 1%
E e S REE R o
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SV FE IR 2 (severe acute pancreatitis, SAP) A2 IR
I e G ) R AL 23 1 B Y AT 7 R P A ¢ A A A
P, SAPRIRFIH i RN, B Hc e,
HFIRIT A 5 5 RIS L R BT, 53 IHR Y7 I 1)
K IRTT AT, 45 2 U8 S RE B A 231 BO™ L
B H AT S AP R AR AE B A T 4 B, B
I PR 25 i AN 22 75 THT AR S AP R AE AL K 2 i X S A P
SRR 1T B T . SAPRR i A
IR 9 RE (R - 22 B0V B B B e Sz i, 77 2 0] 5| Ak U
PEREGY, SRR SPERIE K23 B DIREZ 1. AL
R, SAPREFE I THHM 5 17 6 ) Ge b st A- EAH
KMk, NTLROREWE A SSAPHI R A SittRE, Xt H 7%
A — ERIECIN, (H H TSR R, R, EE R
52BISAPEFEME NI TN R, BAERICTLRO K TAHALIE
B S5 SAPEE W RE D RERERG AR OCHE, R matTiZ%
TRIFR SIS WIAIA RN, 9 8 S RS L ST IRl = %
SHE, R 7R AR & T

1 SRIASE

1.1 AE AL ER2018-01/2020-01 FEFR B 12 K NSAP
(1524 BB AE R FET G, Horh B 2061, Lot2341, 4
W825-71%  FHER46.3% +10.5% . GhNFRiE: (1)EE
FEE20154F (AR SRR & IS WibRiE) & )&
FNBE24 hZ 5 (3)TC TGP g S A e tE i 2, (4)
ZA 4 J W LA A 2 ()3 3 A A FH 5 M AR SO 24
i, (6) IR BRI 42 (D F @ K B FH 1 HIF . ik
5 [F) SR R P i R ARG ()3 1491 35 S M A R4, 5519
B, L1251, FE6429-75%, FH4142.6% £9.8%.

12 7

1.2.1 s FTLROAM: 73 HIFEEE ABEHL 2. 3. 7K
8 PR B 3 mL ik o, K IR R S N AR EL 12 h,
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7£4 °C F3000 r/minf 215 min, /5 E % N80 Tk
TRAF SR FH ER S 2 W IV 2 TLROZKF, 7 &
7= B B S A ], A I R4 B 1 B P A AT
1.2.2 M A6RE AR 45 A diabml: ()4 AN EDNA A B
SR NBE 5 M I, S BOLBRE AR A7, BUILRE A
invitrogen TrizoliA & (AMEKO, H )i B P HUe
RNA, DUREF A2 X3 FH 519 FqPCRIR BAR &R, 2%
94 “CHIAME. 94 ‘CAME, 62 “CiB K, 68 ‘CIEM, 12ME
;94 CARPE, 56 ‘CiBK, 68 ‘CLEM, 28/MEFF; ()
SR R E AN E 1 mL, J#32000 r/minft) &
10 min, HU_FIE 0B TCHIRABE, $21:100 LLBInA
100 pgfF T HIFHOKIERE, X A JRIHAT %€, &
FLWOGEE405, 7E90 min N BERE30 siHEAT — Ml 2l
PRAEI 2R, 19 R REA AR B N B IR A, G)FLARNE S
HER 2 HeL/MyRE I 5 B 7 ik R L/ MAE, 4
25 WLAERS DU A4 N i F VR 25 - B i A, sx i ]
TgE BT M A B, 79 HL/MB 0 E; (4)D-FLERKIN:
i AU R AR R A 0 B 3 () I3 R A A T H AT
SRS, o AN Er E 1 AR LR A PR RO 3 Y6 BE I (5)
CRPAPCTHM: FhHUEZ TS mL, FilR T B IR EE
[ /N S, 13.5 em B0 242, 2000 r/min&5 O+ L7088,
BB 2 13, B TE-80 C HIVKAS (AT, HAME ] 2 %
VY 2. F@ 12 R A R AN Rk 2 mL, 2R RIR &%
AT AMIWBC. CRPEEHUR Hemuk A, 12 A B DL
02 PR A R )4 H 3R A A TGS RC B IR
FI(CRM470); PCTiI G s StiEAaril, 2 FH I B
Ak B A B )4 B ShEEER OG0 BT A K BCE
IRFTI(BCR4700); WBCK ARG, 3% FH I F Sysmex
O\ A LA R o AT A B8 BB R G W i 5 DW X-
50107, DWX-50111, DWX-50112, DWX-50114).

1.2.3 Témpb AR K F 40 R A 2238 N B
B, 2. 3. TRINE HAR N TN, 73 4TCD; .
CD," . CDg 7K 1L,

Bt B ALFR fHISPSS 22.040H A AT bt
A, R ERLE I mean+ SDH R, HEATHELE; K
PearsontH 44 AT TLROZK - M 40 MV 43 ) 5 SAP
BEGEEUAIR R, P<0.05(7E % 7 H A St

2 B8

2.1 SAPSMA e tm ADNA ST 520S AP 40
DNAPH 4341, BAPE282.69% (43/52), Herb34451 7] Il1-2
2DNAZ, O T] W.2-426DNA S, $£8744DNAZ S,
V7R R, KT 7 (2855, 38.89%). k4l 2 fIAT 14 (24
2%, 33.33%) BRI IEE(105%, 13.89%) HILE{ERH
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MUERI (755, 9.72%) Ml T e A B (3%, 4.17%) it 5% 4%
BRI (32K, 4.17%) v (0 BT BRI (255, 2.78%) S HuAth.
2.2 FBHRE A E K EIRAR LR M ESAPEEWBC.

CRP. PCTZ: LR, WBC. CRPA [ 8] 4 i T %
sy, BAESE3-TRECNA R, PCTIEL-3K BT, 72557
KRB, 4R 2 S5 3 B ot 22 3 (P<0.05), LKL

2.3 WA EH R A E i LIRIKF 3k MIBETLRY
Krgs BB R, SAPALESEL. 2. 3. TRINIESI&ET
e, HWATESE2-3 R BT, 3-7 diElfabs
NEE, PR bR SRR, A 2 R R SR L
(P<0.05). T W32,

2.4 SAP® K F) bf & L LS 45 A4k M ESAP
BHMHEEZ MR R SR, NER. LUM{ESD-
FUERRTRRIIFE 2R BT, 7E583. AR\ NI%, 2R
I SRR VR E IS, 22 57 B Giit 22 8 L(P<0.05).
TEWLARS.

2.5 SAPE A T4 e L AF R ) B & Aem] 45 Rk g &
SAPH#CD,". CD,’. CD, B/t R EoR, CD; .

CD," Bl 25 I ] (R 14 iy 230 FHE S, CDy fEA2-3 R
BT R, 1E53-4R6 F BTF, A ZEF G m X
(P<0.05). ¥ L34,

2.6 SAPEF A H 45 5 LIR9AE 2 M7 Persont
KSR IR, TLROKPFEEFENE R, L/MEKD-
FUIR K35 B3 TEARG, ZRBA S B X
(P<0.05). VEWLFS.

2.7 SAP B H 7 FEIE B 4% 5 T 4w i, e BfAR 5 P41 K
PersontHICHELE RAR W, RN EEE . LIMIA.

D-FLIR) 5 T4HE#E(CD, . CD,". CDy {2 o)kt
3, A ZE S B G5 L (P<0.05). ¥ IL3Ke6.

3 11e
SAPE G 51 R G R Z 3 Eith, N REHEN™
IR, HRDUNRIERE . RIRES. SRk,
HRFER % B, B mmRIaTT8O), 51
RESIIE KB EANEE, PR, SHAE Pl fa s
Xt T AT S AP AR (¥ 15 AT S I RAN (.
SAPEFTER 2 H U R BT B 2 4 KRR, i i
¥ 285 I e 32 A5 R B T P SRS APYR . H AT A TR
HptpIhiet s ffetr o iE N B R LMIE&D-FLIR
&, MBEMTESUGZ )G, WHiE A e 28 K
ST, WOAT DA SRR R FR K S 4R AR T4
MVE NI IE I e a0, 8 2N e Rt T4
XFFYE B R RS e A A EEAE A, HTAp ek
X TSAPEE VK S A s B

AR5 s R IR, TLROS A B0 2 N e br 2
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PLIEAE S, 27 S TLROTT BEAE A 73 Bt f 45 32 A
SR FEEARER, #A JE IR AT LUK AR bR VR i
HO S B, eI xR A R LT o
TLROZE/KPARL S i LI R oR, SAPEEETEAN
Fit48 hif TLRO/KFik BIE(E, 7E72 h N, HNTLRY
SRR AR VEGRIA 57, 5 SAP A B I5 57 P 5245145 0K,
FORIMIETLRIMFRIE K S5SAPFEEFE LA, 73
W5 R TLRIK -5 f B M5 32 45 F R bs IR D-FLIR 2 1F
A%, AT LR NSAP B B 45475 (1 3 5 Fa b,
AR R . MFREZ I AESAPIH HEER K,
DA el LA 19 R P S I ARV 7 VR g1 EE .

AWFFH, CD,' CD,’. CD, f8kr 55 in s
Fabral B 2 A o, IX AT A2 A T AR o 75 ECD4+
ST HESY, MCD8+5 15 S AP HIw 17 15 2
FE. T LR ERE B VIR R, M o Ly
K, SBHUR G ThRE b TE, AHE 5t 45 R S AP
BRI S ThRE ARG, 728 5 1N B 4 B IR IR AL
2. B W ERT A0 M H X LIRS FR b e 5 AR o u
LHFRFERE, 75 55 TS AP 17 6557 5 52 45
I, W TN AL 05— e FE B 3 S RG e, Xt
FHIAVAITSAPEH M g Thae B A ER, Xt B
LGP RARIFIORUR, b5 I Re s Js D 4 B
(1. 1B IZE XS AP TR T R Bt o
REM 70 R B, 20 Sl 32 BRARFE TR R 40 i R 4%
Y IHRE, MCD,' . CD,’ CDy fEhRBENSIR T S RISAP
B R TR, B E FEAITSAPRENS 1Y B B LA
T e 7. AR ST B SRR T SAP R iR TT
gER R BOR, B SCRHE H AR TSAPEE I E BN )
3, KEE AT R E TR, W] LAk G A4 Y R85 1) 0%
1, BORKFERE B3 2 B A UAR T SR, R 54
.

4 &ie

25 PR, SAP S @A M5 TLROZK - 78 S
TPt 5 1 e P e 52 AR B A7 I A O, TAH M A
SRS AP I S DIREFR IR, 5 W R B 52 40 A AL
REMK, fEHJRIRKIGITIE, AT DU g — R 51H
FRSEUF T AR A, NS RIFIRHERL 5%,

BRAE R FEAE SRR L Il PR Bk X R B e RS
B 5 St B R 46 (severe acute pancreatitis, SAP)J
THE VIR, HAN %R D RE -5 I iE B b D e ek 2
THIAFAE — 52 (SRR ME, T T L ROWTE [l A F s B2 AG
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PIRE, 5. R SEERIRSEEORFIEIIESTLRIL TR BT R

xR 1 BERNANRIEBIRLEREGE RN = 52)

SH ESPS 2K EKPS YN Fotpm PuslE
WBC 17.45 + 3.09 17.24 +3.01 16.79+2.78 14.88 + 1.69 49.000 0.000
CRP 100.23 + 6.09 80.27 +5.38 79.08+5.17 58.28 +7.41 3178.783 0.000
PCT 4.09+1.21 4.96+1.57 5.21+1.09 3.94+0.79 6.182 0.016
WBC: BI14Bi8; CRP: CRAUEES; PCT: FERIR.

x 2 FHARBSNENRIDBETIRIKIELESR

285l n EIPS EVES ERPN EYPS
SAPZH 52 20.01+1.12 24.74 £1.39 19.15+ 1.00 19.01+1.25
2R 31 11.50+ 1.04 11.67+1.13 10.67 +0.51 10.23 + 0.89
Ha 34.374 44315 43.861 34.238
PE 0.000 0.000 0.000 0.000

SAP: B EAERRIRSS.

R 3 IMEERREBENANRABRERSEHERN = 52)

SHIEIR EIPN VPN RPN EYPS
PN 0.46 +0.09 0.47 +0.03 0.44 +0.08 0.41+0.12
L/M 0.47+0.11 0.48+0.16 0.47+0.10 0.43+0.74
D-38% 4.17 +0.61 4.18+0.82 4.06+0.77 4.02+0.84
FE 1819.549 1021.332 1109.188 531.663
PE 0.000 0.000 0.000 0.000

® 4 BETRRTEADNRAEULERN = 52)

ZH n ESPS 2R ERPS EVES
cD,’ 52 60.41+12.33 62.74 + 10.24 68.39+8.77 70.21+9.37
co,’ 52 42.74+7.69 44.18+6.08 46.34+8.11 49.66+8.35
Dy’ 52 27.09 +6.46 26.77+5.13 26.53 +5.49 28.31+5.71
FiE 171.421 317.024 395.795 360.172
PE 0.000 0.000 0.000 0.000
RPEGERE, 5 EH B B ERANSS, WITLROFIRES  FEhs R 52 .

SAP it 57 b Th BEREAS A7 AEAH K.

Eal /A

HAr A ThUTh2 b . Bk (%K 5SAP
SR T B BR B T R 2 (8] 5 ZR 0 AR 5T, At 780 A
TLRO/KFH Ak, LB A TS APK A HEREIIK
AL

=l
HRCTLRO K S R TR bt S A PSR 1 BB R AT
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AUETERIEIURT & NEARES AP, ST B AN
Bt A [ B Rt 40 Ji7 86 M6 e D e 2 00 S % D ReFE b
TLRY/KF, K FPearson7r HT TLRO/K ¥ & G Dy e T
br 5 ARG T RESE AR R 2.

TLRO K Z I Redahn 5 S AP B R B e 32 45 R L
B, BRI BRG] e 2 A A R 5 3L A
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bl

=%, 5. R SRR EBOR T RIS TLROL TR B A 7

R 5 RUEERELEEBEERGSHSUIRMERMELLESR N = 52)
TLR9 ASE UMWE D-ZLER
TLR9 Pearson A8t 1.000 0.792' 0.668' 0.535'
TEMONE) 0.000 0.000 0.000
NE= Pearsonf8/4 0.792" 1.000 0.632" 0.606'
TEMONE) 0.000 0.000 0.000
L/ME PearsonfBItE 0.668' 0.632' 1.000 0.427"
TEHONE) 0.000 0.000 0.002
D-%,f8 PearsontBx/It 0.535' 0.606' 0.427' 1.000
TEHONE) 0.000 0.000 0.002

EEEEUUN0.018, BREZEZS.

® 6 DMHEERRESEE ORI STRRTEHERIEER ) = 52)

AER L/MWE D-ZLER cD,* cp,* CDg"
PN Pearsont8x/IE 1 0.632' 0.606' 0.680 0.612 0.595'
TEMONE) 0.000 0.000 0.000 0.000 0.000
L/ME Pearsonfgx It 0.632' 1 0.427' 0.585' 0.570' 0.534'
TEMONE) 0.000 0.002 0.000 0.000 0.000
D-3|,f% Pearsonfgx It 0.606' 0.427" 1 0.515' 0.586' 0.510'
TEMONE) 0.000 0.002 0.000 0.000 0.000
CD," PearsonfEx/4 0.680' 0.585' 0.515' 1 0.596' 0.577"
TEMONE) 0.000 0.000 0.000 0.000 0.000
CD,’ PearsonfEx/t 0.612 0.570' 0.586' 0.596' 1 0.484"
TEMONE) 0.000 0.000 0.000 0.000 0.000
CDg" PearsonfEx/4 0.595' 0.534" 0.510' 0.577' 0.484’ 1
TEMONE) 0.000 0.000 0.000 0.000 0.000
EEEEAUNN0.010Y, BRMETEN.
P BT L. 5 =
. . AN, HENN, RN, BRI, AP, skEE, g B
SHEE SRR IV E J A5 e TR B S8 7 e O

LG HT NG, SAPEE MR N5 b P 32 e AL 2 Fh TN
PEMERE N IEF NPT R EUN SR, SAPEHE R T e
HTLROFRIE - H M RZNATTH HDNAJUA . TR e
B SAR RN 10772, 18R, ImARR T TLRIZR
R B, R T PSSl S R A,
(EX R Bl R 2 TR . T SE RS R K I
RWFIT.

R =

SAPBE IR E AR IR ARIETT HIRE R, A2 T5 TR
HR AR A A PR = 5 R ARS8 4 175 5 2 S48
L P 1, B R BR AT, MR i 4 B SR G
RGBT A E AT, WITLROE S 5 T ix st 72, &
SR W P
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