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Abstract

AIM: To investigate the effect of regulation of
peritoneal lymphatic stomata on endotoxin
induced lung injury in early abdominal infection.

METHODS: Fifty-four Wister rats were randomly
divided into three groups: a control group (n =
18) to receive sham operation and intraperitoneal
injection of saline solution, an experimental
group (n = 18) to receive intraperitoneal ligation
perforation (CLP) and cecum injection of saline
solution, and an intervention group (n = 18)
to receive CLP and intraperitoneal injection of
losartan potassium 1.0 h before and 0.5 and 2.0
h after surgery. The aperture size and density of
peritoneal lymphatic stomata, lymph endotoxin
concentration, immunohistochemical average
optical density of nuclear factor kB (NF-kB) P65
in lung tissue, and relative Caspase3 protease
activity in lung tissue were measured and
compared for the three groups.

RESULTS: As time went by, peritoneal
lymphatic stomata aperture and density and
lymph endotoxin concentration gradually
increased in the experimental group (P < 0.05). In
the intervention group, lymphatic stomata and
endotoxin indexes were significantly higher after
operation than before operation, and at 2.0 h
after operation than at 0.5 h (P < 0.05). NF-«xB P65
expression and Caspase3 activity in lung tissue
were also significantly higher after operation
than before operation, and at 2.0 h after operation
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than at 0.5 h (P < 0.05).

CONCLUSION: In early abdominal infection,
angiotensin [ receptor (AngII-R) inhibitor can
regulate the peritoneal lymphatic stomata and
reduce lung injury caused by endotoxin. Earlier
intervention is associated with milder lung injury.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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KIEM@n = 18), FHETBEMEILFILF K
(cecum ligation perforation, CLP); Ti48(n =
18), CLPF K K#T1.0 h&Z K J5(0.5. 2.0 h)IL A=
EST R EAT R, K320 K R R 3L
FLBRK DNy AE . HRE RN ETRIE,
M4 284 B -F -« B(nuclear factor kB, NF-xB)
P65k 4L A5 T ¥ K% AL, Caspase3
B AR .

LR (1)XE AR e A K, M e ILIL
. R RO E R N ARk R
I(P<0.05); FHLAMEILFn A FF 3547 R
J&2.0 hi TRJE0.5 h(P<0.05). KE&HTR
AT (P<0.05); (2)F FRLLMLLLANF-xB P65 &
Caspase3 89 7K-F: KA1 T K& (P<0.05), K
J&2.0 hig T RJZ0.5 h(P<0.05).
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S ExTIEA . I8 41(1.0 hy 2.5 hy 4.0 h)
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1.2 7%
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H W25 +L % L3256 (cecum ligation perforation,
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3-0'5 5B il i, 45HL2/3 % B, I
P18 54 Sk gl RE2 0k, 5t & &1 N 2547,
Vel 25 BB I R A s Rl I s, 328 2 R I,
RGEA L. MR TR, TEM N UE
N3-05 2228, {EHHE AR K, RFIE)ZEK
M. TP &V A A (BRI R A F R
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FAR. RJ50.5. 2.0 hFHd: 4 HFECLPFA
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B, 5 BEERENES I EARRERRAEANAS R H0

+* 2 EAERNENIERIEEHEILNDHEBE (Mmean +
SD, /0.1 mm?)

) IR L=
e 10h 25h 40h

NBR4H  28.95+3.18 27.14+4.05 28.34+3.87
THIA  32.99+2.11° 44.10+1.94° 52.84+3.30°
FFE 1053+1.07° 14.98+1.03° 19.35+0.65°

°P<0.01 vs WBBLE; °P<0.05 vs 1TI4A.

17120 °C. B & 60 358 5 2 R 7t 77 B Ao
ARTIN N B AR

BOA R o b S O A AR AE, TR
FT-70 'C. i HCaspase3 i M55 & ks il i
FEO I .

B2 i R - FHA0 g/L P S VAL 58, A i
B, 5 pmEREESY) Fr, N e A
SABCYZ, TEG4E N M4l ZH ZINF-xB P65HIJi
FHOGAR . i g Image pus6.043 AT H s B K FE{H .

it F A 1 EEE Dimean £ SDE R,
I FHSPSS13.048 i H A B K 31 75 % 73 # (One-
way ANOVA)RIIE #4118 22 7. P<0.05 N7 5
EENES-9'8

2 BR

2.1 AL, K. T34 R F B AR
SRR ECIL R E K AR L ILIEF 5 H &
JE B0 2H I B ) A A K L I AR R AL A AL
15 By A1 5 T2 4 N(P<0.05), 2y T4
HRZH.(P<0.01); T 2E I FELubk 2 AL A 4B A 311K
TR 4H.(P<0.05)(#1,2), HAF T4l E
FLIIFLAR B 3 A 35 FE LE AR JE (0.5 2.0 hyJg/hs
(P<0.05), RJ52.0 hFFidlm T ARF0.5 hif)K
F(P<0.05) (& 1).

22 AT, XIE, FRAHRERAFEY
WE T ARFTF TR N B 2 IR
KT ARJGTHLP<0.05), M A J50.5 h T LUK
FARJF2.0 hifJ 7K F(P<0.05); {HT-TLH 15 v T %t
I B AR A FEZH K 7K P (P<0.05) TR T3R8
ZH(P<0.05)(#3).

2.3 sFRE, K., T34 M4 ANF-
kB P65 BT R G kL. FHREE
18 % Caspase3By & AR x4 AHTT Fildd it
YHEINF-xB P65 450 % P S ) T2 48 1 il
Caspase3iE VAL T AR5 T T4 (P<0.05), 1M
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1 3AKRFBIREREILEBERR (20 um). A—C: MHRZH1.0, 2.5, 4.0 h; D-F: if62H1.0, 2.5, 4.0 h; G-T: THHA

A1.0 hy H: FFAARS0.5 by It FH4HAKRf52.0 h.

xR 3 ANENER SEBSENRCRDASEITK

& (mean + SD, EU/mL)

K 4 MAEABRNHERNF-B P65RELALUY SIS

Z2E1{E (mean + SD)

o MR - R

1.0h 25h 40h 1.0h 2.5h 40h
YWHBZH  0.80+0.84 1.00+£0.71 1.40x0.55 YWiBH  0.25+0.02 0.25+0.03 0.25=0.03
TAZE  3.40+1.14° 5.00+1.00° 840+0.51° T¥AE  040+0.02° 046+0.03° 0.52+0.03°
FHA 220+£0.84° 3.20+£0.84° 4.50+0.54° FIE  0.29+0.02° 0.35+0.04° 0.39x0.02°

2P<0.05 vs WIRE; °P<0.05 vs 1Ti3mE.

ARJF2.0 hisi FAJF0.5 hit) 7K F(P<0.05); Tfi T
THEZE v T X6 2 B A s R (1) 7K P (P<0.05)
KT 56 241 (P<0.05)(£4, 5, K2)

3 11E

3.1 LB €W A i 1R A IS R B B A
AR R N R G AR O G AN L — i W
P, W FE LI 8 . Stk EORE R
Jif % (severe acute pancreatitis, SAP). fHIH
TR IR P i S A e 5] R, T X
S g AT R T I R 22 2% Y T RE B RS 45

A {iE(multiple organ dysfunction syndrome,
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2P<0.05 vs WIBRLE; P<0.05 vs 1T304E. NF—«B: #ZN<—«B.

MODS). X#] fg 2 T I o g & il 3 B
SEVE T8 A T # A N B R UEE, R S
RKIE M (systemic inflammatory response
syndrome, SIRS)id B ¥ Al 6 45 DA Kot b 2%
B, R, I BRI RE A 1 DL N #E R
AL AT BEARMOD SH) EZ R K. B 7IE K
TS AR I BOR R BEAE L, 5 00 RS

SIRS. MODS W) 2%, HIHLMLHIT398 %1
Z AT Fi— O U B RN R S A
TR bR AE, SR IX AN PG A R AR 4 i
BEIG PR W52 3 )k A= M O D S [ 58 25 fili o f 2
ZRMAE L T AR I B W 5%
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& 5 3%ACaspase3BHEMHAENSE (mean + SD, nmol)

AR

o4 1.0h

2.5h 4.0h

WHBE 6.24+150 7.10+1.04
e  49.93+£4.19° 60.42 +2.89°
FIH 28.06+6.55° 41.57 +2.64°

7.76+1.48
78.25 +6.03"
62.36 +4.11°

°P<0.05 vs WIRZE; °P<0.05 vs 1T 30E.
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BB Ak, At AT T 25 DR BRI Ml 3 S K A
] o) 22t U SR LAY R IO T R AN SR
fithi ¥ %E 6 Wi (bronchial alveolar lavage fluid,
BALF) 4 2 K /K-F B T 1 BEL B bk £2
[l i A AR B2V 51 9L, BALF N # 5KF
TR, X I R R B AR TE I R e
BV (58 by Je AR T KRR
i e 457 95 Y8 L RO LA AE 72 2022 ek JRAT TR
I Toll# 52 -4 (Toll-like receptor-4, TLR-4).
HAFR-12 MK HE4(interleukin-1
receptor-associated kinase 4, IRAK-4)FINF-
1 B R 7K V-8 it 505 14 m, 17 51 ok B9 AT BAAT
HlIX L R R A I A RN R
Wi 5 s 2 BE(lipopolysaccharide, LPS)45 %
NF-«xB p65 I 14 I 75 T 2 0E SN S 4
J R T

SR, BRI TS AL R W AE G B N RN,
FILiSE 1 AR IE N R AL, FHA itk
PRI BRI AR 1) — #0873, A 58 B4 1 12 fan i
5 177 Ang T -RA i 751 ] 0 55k 2 FL R 4285 TR
YA T TR AL BV R R 2D PN R R R
g e b Sl E SR

2711

BERENCAEARERRARENAS RIMRIDHNZI0

bR X

KA R & Ang
11 -R¥p 4] 7 T 24
AR AR EL,
EUEIRCE: - R
B 1% R 4535 W R,
BMARAG . Km
F AR A5 04 T
IEF R FRIE4E
— ANHT 848 5T U
A, B A, A
2 A A
AR T R4
TR HRE

2015-06-18 | Volume 23 | Issue 17 |



PUPASHE

WA
MIE#HEIL: &
JEFE 1) % 4m B
R R AR L 4
AR 04 fm JELRR R R
AEE, ABRH
2.12-8.53 pmy;
T N ke
Fo % PR 4l e
e R A e IR
%) & 4w eAR B %
T PR AR E, A
5 Ik & 3L e
WO G AR A,
W] R A
JE ML € 3L Fe
WO EZ
H— R %
w5 MR
18] . 4m il e ik
T4 % M m 3k
BT %,
A R A
A% M E
L. BEET
CE A )
15, HRETEEH
PG — A Prik A
Feidib,

J3aishideng®

WCJD | www.wjgnet.com

A ST T R A G ik e B, e o
AH R PR, AR B2 L ) FLARS AR 35 3 v 4
K, WERMFZ I, M0 5 br
AN[RIFE BE 1) 32 45, T e i 249 S0 s AR 1 71,
A DA %52 1 BB AR IbK B L 1) FLAR K /N R A 2
JEE B k0N, AR B R AR R P B R IR A
BR ST B, T 49 PR R DG i e 1 7 R
BRI ZE0f NS AH RS A, R4 T T
B[R] B 45045 P P A . SRR T B I IR
VAT R P R G T B T A4 B R I 25
B IAR YT B
3.2 HERREEB LG RNE TGN
YBITHLE H AT R R R T AR R G
J7EWE, EIE e R, BV RRAT T Dhd i
IR T, ] P R R LR U O TR A Y
Fia, TR N R S BRI £ 2L SIRS/
MODS; i 4b, B & F0 T 25 A W I, 7T R
XTI R I G i IR T SR B — T A
I S8R B FLAR B [ S ik A ZE AL AA N 1 S — A
ORI s g, W I AR 3 Th
fE: Marcos P hKe 41 B A1 RS S8 7K 23 T /S
BUIE R P,  IRL 3K e ) o S 30 I POk L 7L,
TERTES S 3 R ISR, B S ik R s
FHORG E H s 2 T ;. Leak 507130 265 W) ik % 4]
WTEANZ GG, LitH & b & 204 i s 51
NN BRI R R I e ks mp DL e ik
JE AR B AL, WA, B 2 U YR B
Jie g 4 A, T DA 22 I AR 2 FLEE %, I A aX X
TRk g (R F S SR 9T R R BB AR VR TE T
8.

B2, B ISR B LRI AL R N
Fi, Tovext T IR G N R RS, Ik 2 i
Je (4 5 DA B A 7 i IR N S B T e

BB EAL N R E.
4 SEER

1 B, skRIE. WRERE RN &AL
PR, BREELER 2010; 16: 170-173

2 EFR A ISR A R g .
ehEE % SN SR A 2014; 21: 778-781

3 K, k. NIETRAREE =2 B E 5 37
HLAIROSE. thE R R BE S 1994; 16: 183-187

4 Wang ZB, Li M, Li JC. Recent advances in
the research of lymphatic stomata. Anat Rec
(Hoboken) 2010; 293: 754-761 [PMID: 20186966
DOI: 10.1002/ar.21101]

5 EE oK, RIZ MEEKE TSN
EEAR £ LR E A 2002; 24: 467-470

6 Matsuda N, Hattori Y, Jesmin S, Gando S. Nuclear

2712

IEEREREAEARERERRE NS TR D RIT

10

11

12

13

14

15

16

17

18

19

factor-kappaB decoy oligodeoxynucleotides
prevent acute lung injury in mice with cecal
ligation and puncture-induced sepsis. Mol
Pharmacol 2005; 67: 1018-1025 [PMID: 15576632
DOI: 10.1124/mol.104.005926]

Lu Q, Harrington EO, Rounds S. Apoptosis and
lung injury. Keio ] Med 2005; 54: 184-189 [PMID:
16452828]

Rittirsch D, Huber-Lang MS, Flier]l MA, Ward PA.
Immunodesign of experimental sepsis by cecal
ligation and puncture. Nat Protoc 2009; 4: 31-36
[PMID: 19131954 DOI: 10.1038/nprot.2008.214]
Goris RJ. MODS/SIRS: result of an overwhelming
inflammatory response? World | Surg 1996;
20: 418-421 [PMID: 8662124 DOI: 10.1007/
s002689900066]

Deitch EA. Multiple organ failure. Pathophysiology
and potential future therapy. Ann Surg 1992; 216:
117-134 [PMID: 1503516 DOI: 10.1097/00000658-19
9208000-00002]

Bone RC. Immunologic dissonance: a continuing
evolution in our understanding of the systemic
inflammatory response syndrome (SIRS) and the
multiple organ dysfunction syndrome (MODS).
Ann Intern Med 1996; 125: 680-687 [PMID:
8849154 DOI: 10.7326/0003-4819-125-8-19961015
0-00009]

Volman TJ, Goris R], van der Meer JW, Hendriks
T. Tissue- and time-dependent upregulation
of cytokine mRNA in a murine model for the
multiple organ dysfunction syndrome. Ann
Surg 2004; 240: 142-150 [PMID: 15213630 DOI:
10.1097/01.51a.0000130725.52373.€7]

Giroir BP. Mediators of septic shock: new
approaches for interrupting the endogenous
inflammatory cascade. Crit Care Med 1993; 21:
780-789 [PMID: 8482101 DOI: 10.1097/00003246-1
99305000-00024]

Givner LB, Gray L, O'Shea TM. Antibodies to
tumor necrosis factor-alpha: use as adjunctive
therapy in established group B streptococcal
disease in newborn rats. Pediatr Res 1995; 38:
551-554 [PMID: 8559608 DOI: 10.1203/00006450-1
99510000-00013]

Schrader J, Rennekamp W, Niebergall U,
Schoppet M, Jahr H, Brendel MD, Hérsch D,
Hofbauer LC. Cytokine-induced osteoprotegerin
expression protects pancreatic beta cells through
p38 mitogen-activated protein kinase signalling
against cell death. Diabetologia 2007; 50: 1243-1247
[PMID: 17443309 DOI: 10.1007/s00125-007-0672-6]
Martinon F, Tschopp J. Inflammatory caspases
and inflammasomes: master switches of
inflammation. Cell Death Differ 2007; 14: 10-22
[PMID: 16977329 DOI: 10.1038/ sj.cdd.4402038]
Deitch EA. Role of the gut lymphatic system in
multiple organ failure. Curr Opin Crit Care 2001; 7:
92-98 [PMID: 11373517 DOI: 10.1097/00075198-20
0104000-00007]

Baigrie R], Lamont PM, Dallman M, Morris PJ.
The release of interleukin-1 beta (IL-1) precedes
that of interleukin 6 (IL-6) in patients undergoing
major surgery. Lymphokine Cytokine Res 1991; 10:
253-256 [PMID: 1932368]

Zhang Y, Zhang S, Tsui N. Mesenteric lymph

2015-06-18 | Volume 23 | Issue 17 |



20

21

22

23

24

J3aishideng®

SRR, 5. BRI CSUAEXSERRARENAS RIMRD

duct drainage attenuates acute lung injury in rats
with severe intraperitoneal infection. Inflammation
2015; 38: 1239-1249 [PMID: 25537798 DOI:
10.1007/510753-014-0091-z]

Németh ZH, Csoka B, Wilmanski J, Xu D, Lu Q,
Ledent C, Deitch EA, Pacher P, Spolarics Z, Haské
G. Adenosine A2A receptor inactivation increases
survival in polymicrobial sepsis. | Immunol 2006;
176: 5616-5626 [PMID: 16622031]

Cs6ka B, Németh ZH, Rosenberger P, Eltzschig
HK, Spolarics Z, Pacher P, Selmeczy Z, Koscsé
B, Himer L, Vizi ES, Blackburn MR, Deitch EA,
Haské G. A2B adenosine receptors protect against
sepsis-induced mortality by dampening excessive
inflammation. | Immunol 2010; 185: 542-550 [PMID:
20505145 DOI: 10.4049/jimmunol.0901295]

Csoka B, Németh ZH, Mukhopadhyay P, Spolarics
Z, Rajesh M, Federici S, Deitch EA, Bétkai S, Pacher
P, Haské G. CB2 cannabinoid receptors contribute
to bacterial invasion and mortality in polymicrobial
sepsis. PLoS One 2009; 4: 6409 [PMID: 19641602
DOQI: 10.1371/journal.pone.0006409]

Akira S, Takeda K, Kaisho T. Toll-like receptors:
critical proteins linking innate and acquired
immunity. Nat Immunol 2001; 2: 675-680 [PMID:
11477402 DOI: 10.1038 /90609]

Kaisho T, Akira S. Toll-like receptors and their
signaling mechanism in innate immunity. Acta
Odontol Scand 2001; 59: 124-130 [PMID: 11501880

WCJD | www.wjgnet.com

25

26

27

28

29

30

31

DOI: 10.1080/000163501750266701]

O'Neill LA, Dinarello CA. The IL-1 receptor/ toll-
like receptor superfamily: crucial receptors for
inflammation and host defense. Immunol Today
2000; 21: 206-209 [PMID: 10782049 DOI: 10.1016/
50167-5699(00)01611-X]

Lopez B, Maisonet TM, Londhe VA. Alveolar NF-
kB signaling regulates endotoxin-induced lung
inflammation. Exp Lung Res 2015; 41: 103-114
[PMID: 25517107 DOI: 10.3109/01902148]

Li H, LiJ. [Advances in the research of the
peritoneal lymphatic stomata in human]. Zhongguo
Yixue Kexueyuan Xuebao 2000; 22: 585-588 [PMID:
12903411]

Marco AJ, Domingo M, Ruberte ], Carretero A,
Briones V, Dominguez L. Lymphatic drainage of
Listeria monocytogenes and Indian ink inoculated
in the peritoneal cavity of the mouse. Lab Anim
1992; 26: 200-205 [PMID: 1501434 DOI: 10.1258 /00
2367792780740549]

Leak LV, Rahil K. Permeability of the diaphragmatic
mesothelium: the ultrastructural basis for "stomata".
Am ] Anat 1978; 151: 557-593 [PMID: 645618]

LiJ. [Study on the peritoneal stomata and
absorptive mechanism of ascites]. Zhongguo
Yixue Kexueyuan Xuebao 1992; 14: 328-333 [PMID:
1299536]

R, . BT S R ke, TarE
BhEZ4 2014; 24: 335-337

S F K W ALY

2713

VA1)

W@ #5340
KA AT AR
PRk 2 3Lt A
FEM B0
w7 R
Fa “i5 9T UG
AT T E AR
AR b T R
JA AT BE M6 AT R
7y ik st K R AT
TR BT S
R, FRAET
Fws. HEL
WEFAEE;, B
A — T e A #
5 ik

2015-06-18 | Volume 23 | Issue 17 |



