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Research progress on roles of intestinal mucosal barrier in
chronic kidney disease

YU Chao, WANG Zhen
(Dept. of Nephrology & Rheumatology, Tenth People’s Hospital, Tongji University, Shanghai 200072, China)

[ Abstract] Chronic kidney disease( CKD) is associated with various complications and causes serious
threat to the human health. At present, reducing the occurrence of complications and delaying the
progress and deterioration of CKD are considered as the key in the management of CKD. The intestinal
tract is regarded as a central target organ leading to various stresses. Under the condition of trauma,
surgery, infection, and other stresses, the intestinal mucosal barrier function is subjected to damage and
the gut bacteria are translocated from the intestine to other organs, resulting in a local and systemic
inflammatory response, even multiple organ dysfunction syndrome (MODS ). Currently, the role of
intestinal mucosal barrier in CKD receives extensive attentions from researchers. The damage of intestinal
mucosal barrier is a very important reason causing the infections, malnutrition, and other complications
in advanced CKD. Therefore, the protection of the intestinal mucosal barrier plays an important role in
delaying the progress of CKD and reducing the occurrence of complications. However, at present, the
mechanism of intestinal mucosal barrier changes in CKD is still unclear. This article aims to review the
research progression about the association of intestinal mucosal barrier and CKD.
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Fig.1 The mechanism of the intestinal mucosa barrier

damage induced by uremia'*""

5 CKD A#ERENEZRMEMZImER

FACEEE FE IO T 520 BT RE AL 01T ik e
]S ECHUAA A M BE /K b | S5 3 ok 1 45 e Jfi. 5k A
o BB L B 40 A A A BB, ATP Az Ji s
A LAY Na™-K* D RE AR, 51 i BE 40 i
IR IRBEAN AN AL TR, IRBE L K Jd 7% i o I B
KA, S BUA B L B R Rt 1, ™ B A5 R N
HRMAEF A E RGMERAE . FTIMEC T 0 |
RN A ST AT IZ K R 2 CKD KPR
AIFRAE . iR L CKD F8 3 ARG TR bR
MLRE BT IR i i 22, X B HR nl 5| e LA ] i AR
MR A LT o0 T, o BE R A K i, b, TR
TEAERPER ML MR AT 5 5 B /NI D RE R AL,
BB MM TR RS ™ Shi 52 R B R
BT B B LT R R BRI E A i, 3R
H MLV BT I 1) i 2 ML AR I 2 2R T s R U
HAL 55 5 ke 4 g e AR ]



55 6 4]

&M SR AR S R I OC R AT T

6 CKD A IEBFEINHE Z R R X

6.1 HFght

PP 5 RS R T A RIS A F R KR
B, LABH 1k 5 B0 IRE 09 & A KO R 3
MEW AL E A KL & R B BRI, 2 il A
AR EEZIR Y . W8 S 0 A0 R TR IR A
G Ak A S DR D R, A S B b B A AR T
IR EL AN A0 3R R, Vazird 5 58 ) K P 5L
Loy AT = B X @ = i R R IR N R P A R
PSR, R A5 i b R A 4 R Y
IR, HESE B D) BEAS 4 1 A e 5 O e B L 4E
T IV 2 AT R R U A R £ T 4t ) i v
PR EEAE B 25 R 0] P 1 R X FY I A TR R K P
E ALY,
6.2 T HRE A

M #fF 7). AST-120( Kremezin ) 75 45 HAT W f A1
B2 AR, PR L SRR A e Z 5%
LA EY R, WA H O 2 BRES A HE R AL B
TR 5R B Thhe b i i Th e >, wFge > R,
FIIR AST-120 AT BEARC IS 14 B 0 HL A4 58 JiE 7l 4 Ak
NN AR 5% B T i, SE SR A8 B g A AR
Vaziri 4577 13 804 5 56 BF 55 9E 52, F1R AST-120
ATk 5 F ESRD 33501 fi7 2 B 5 I ) E A2 451 45 4
IR e AR BE
6.3 2R/ BERR

INBER N A HE R RN R R E R R
MR ZEFRAR A S s bk 2 A W e, ELA T RS B R A
o R B F30)7 4 Mo | B il 4 0E
SEIRYL MR | 3 T AR U | RS , P | s
O MBI 20 AT O B N BE B BE A SR
YT SRR B BB R, IS WOR
7 INBRE R R A A5 PR S - AR S S M e R o ) A
HEC 5 B 5, Dk B 2 A6, - R AR 4 B R G 2R
RESTIV . RIS ) S B R S, 10 AR /N BE B AT Js 4 R
TEAE K R D 38R0 98 i 7K S, B0 PR 1 E 19 i 266
o 5 45

T B 2

ESRD 8 14 4 25 G o kR s D, S B2
M REA T W) S0 B LA, 5 1A B 5 F e 2 461

i s PR ) 400 T B e A AR 2 R B A, e K
e B R RAE RN, B LB R R
Difektts, BEARR R AT w25 gy, 15 R fff
), B T AT i ) BR K PR £ 45 45 ite 349 1T v
/b CKD Xf i ié e iy i f . A, s CKD 3
AR I A 3% ST 15250 A Bh T R A 3% CKD
Xof N 1) i — 250005, V2 o I 7 R 1 T
EEEZ SN

[ &% k]

[ 1] ZHANG L, WANG F, WANG L, et al. Prevalence of
chronic kidney disease in China: a cross-sectional sur-
vey[ J]. Lancet, 2012,379(9818) . 815 —822.

[ 2] CACHOFEIRO V, GOICOCHEA M, DE VINUESA S
G, et al. Oxidative stress and inflammation, a link be-
tween chronic kidney disease and cardiovascular disease
[J]. Kidney Int Suppl, 2008,74(111) : S4-9.

[ 3] HIMMELFARB J, STENVINKEL P, IKIZLER T A,
et al. The elephant in uremia: oxidant stress as a unif-
ying concept of cardiovascular disease in uremial[ J].
Kidney Int, 2002,62(5) : 1524 — 1538.

[ 4] CARRICO CJ, MEAKINS J L, MARSHALL J C, et
al. Multiple-organ-failure syndrome [ J]. Arch Surg,
1986,121(2) . 196 —208.

[ 5] NUSRAT A, TURNER J R, MADARA J L. Molecular
physiology and pathophysiology of tight junctions. IV.
Regulation of tight junctions by extracellular stimuli:
nutrients , cytokines, and immune cells[ J]. Am J Physi-
ol Gastrointest Liver Physiol, 2000,279 (5). G851 —
857.

[ 6] VAZIRIN D, YUAN J, RAHIMI A, et al. Disinte-
gration of colonic epithelial tight junction in uremia: a
likely cause of CKD-associated inflammation [ J ].
Nephrol Dial Transplant, 2012,27(7) : 2686 —2693.

[ 7] VAZIRIN D, YUAN J, NAZERTEHRANI S, et al.
Chronic kidney disease causes disruption of gastric and
small intestinal epithelial tight junction [ J]. Am J
Nephrol, 2013,38(2) : 99 — 103.

[ 8] ALVERDYJ C, LAUGHLIN R S, WU L. Influence
of the critically ill state on host-pathogen interactions
within the intestine: gut-derived sepsis redefined[J].
Crit Care Med, 2003,31(2) : 598 — 607.

[9] TANS, YUW, LIN Z, et al. Berberine ameliorates in-

- 127 -



[RI Rl (2R

%39 %

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

testinal mucosal barrier damage induced by peritoneal air
exposure[ J]. Biol Pharm Bull, 2015,38(1) : 122 — 126.
2 MRAEEL DR, A5 BT R RR R 7R O-1602 X 2
BRI 5 /)N B0 T G 2 K TR AR )52 [ 3] ) 22
W (E2ARR) ,2016,37(5) : 1-5,13.

SZETO C C, KWAN B C, CHOW K M, et al. Endo-
toxemia is related to systemic inflammation and athero-
sclerosis in peritoneal dialysis patients[ J]. Clin J Am
Soc Nephrol, 2008,3(2) . 431 —436.

MAGNUSSON M, MAGNUSSON K E, SUNDQVIST
T, et al. Increased intestinal permeability to differently
sized polyethylene glycols in uremic rats; effects of
low-and high-protein diets[ J ]. Nephron, 1990,56(3) :
306 —311.

DE ALMEIDA DUARTE J B, DE AGUILAR-NASCI-
MENTO J E, NASCIMENTO M, et al. Bacterial
translocation in experimental uremia [ J]. Urol Res,
2004,32(4) : 266 —270.

BOSSOLA M, SANGUINETTI M, SCRIBANO D, et
al. Circulating bacterial-derived DNA fragments and
markers of inflammation in chronic hemodialysis patients
[J]. Clin J Am Soc Nephrol, 2009,4(2) ; 379 — 385.
VAZIRI N D, DURE-SMITH B, MILLER R, et al.
Pathology of gastrointestinal tract in chronic hemodialy-
sis patients: an autopsy study of 78 cases[J]. Am J
Gastroenterol, 1985,80(8) : 608 —611.

VAZIRI N D, GOSHTASBI N, YUAN J, et al. Ure-
mic plasma impairs barrier function and depletes the
tight junction protein constituents of intestinal epitheli-
um[J]. Am J Nephrol, 2012,36(5) . 438 —443.
PESCHEL T, SCHONAUER M, THIELE H, et al. In-
vasive assessment of bacterial endotoxin and inflamma-
tory cytokines in patients with acute heart failure[J].
Eur J Heart Fail, 2003,5(5) : 609 —614.

VAZIRI N D, YUAN J, NORRIS K. Role of urea in
intestinal barrier dysfunction and disruption of epithelial
tight junction in chronic kidney disease [J]. Am J
Nephrol, 2013,37(1): 1-6.

YU C, WANG Z, TAN S, et al. Chronic kidney dis-
ease induced intestinal mucosal barrier damage associat-
ed with intestinal oxidative stress injury[ J]. Gastroen-
terol Res Pract, 2016,2016; 6720575.

LAU W L, LIU S M, PAHLEVAN 8§, et al. Role of

Nrf2 dysfunction in uremia-associated intestinal inflam-

- 128 -

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

mation and epithelial barrier disruption [ J]. Dig Dis
Sci, 2015,60(5) : 1215 —1222.

DI MINNO G, MARTINEZ J, MCKEAN M L, et al.
Platelet dysfunction in uremia. Multifaceted defect par-
tially corrected by dialysis [J]. Am J Med, 1985,79
(5): 552 —559.

SHI K, WANG F, JIANG H, et al. Gut bacterial
translocation may aggravate microinflammation in he-
modialysis patients [ J]. Dig Dis Sci, 2014,59(9):
2109 —2117.

VAZIRIN D, LIU S M, LAU W L, et al. High amy-
lose resistant starch diet ameliorates oxidative stress,
inflammation, and progression of chronic kidney dis-
ease[ J]. PLoS One, 2014,9(12) ; e114881.

SIRICH T L, PLUMMER N S, GARDNER C D, et
al. Effect of increasing dietary fiber on plasma levels of
colon-derived solutes in hemodialysis patients[ J]. Clin
J Am Soc Nephrol, 2014,9(9) . 1603 — 1610.
KIKUCHI K, ITOH Y, TATEOKA R, et al. Metabolo-
mic search for uremic toxins as indicators of the effect of
an oral sorbent AST-120 by liquid chromatography/tan-
dem mass spectrometry [ J ]. J Chromatogr B Analyt
Technol Biomed Life Sci, 2010,878(29) : 2997 — 3002.
NAKAMURA T, SATO E, FUIIWARA N, et al. Oral
adsorbent AST-120 ameliorates tubular injury in chronic
renal failure patients by reducing proteinuria and oxida-
tive stress generation[ J]. Metabolism, 2011,60(2) :
260 —2064.

VAZIRI N D, YUAN J, KHAZAELI M, et al. Oral ac-
tivated charcoal adsorbent( AST-120) ameliorates chron-
ic kidney disease-induced intestinal epithelial barrier dis-
ruption[ J]. Am J Nephrol, 2013,37(6) ; 518 — 525.
WANG Y, CAMPBELL T, PERRY B, et al. Hypo-
glycemic and insulin-sensitizing effects of berberine in
high-fat diet- and streptozotocin-induced diabetic rats
[J]. Metabolism, 2011,60(2) : 298 —305.

DIOGO C V, MACHADO N G, BARBOSA T A, et
al. Berberine as a promising safe anti-cancer agent — is
there a role for mitochondria? [J]. Curr Drug Targets,
2011,12(6) : 850 — 859.

LI GH, WANG DL, HU Y D, et al. Berberine inhib-
its acute radiation intestinal syndrome in human with
abdomen radiotherapy[ J]. Med Oncol, 2010,27(3):
919 —925.





