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 Tight junctions (TJs) are cell-cell adhesion belts that encircle epithelial and endothelial 
cells at the limit between the apical and lateral membrane. Occludin and ZO-1 are the 
most important for TJs structures and functions. These junctions are crucial for the 
establishment of separate compartments in multicellular organisms and for the 
exchange of substances between the internal milieu and the external environment. The 
integrity of intestinal TJs is a key element in preventing systemic absorption of enteric 
toxins and bacteria.  Probiotic are living organisms, mostly found in food supplement, 
which provide health benefit beyond mere nutritive value. The hypothesis of this study 
is that probiotic could improve the breakdown of intestinal TJs. In this study Rattus 
norvegicus strain Wistar used as an animal models that were induced by LPS to prepare 
intestinal infection and by supplementation of probiotic (LIS 
20506) to improve intestinal infection. Protein profile of Occluding dan ZO-1 of 
intestinal TJs analysis using SDS-PAGE. The result showed that Occludin and ZO-1 
expressed in rats group after supplementation of LIS 2056 and confirmed by western 
blot technique using Monoclonal antibody of Occludin and ZO-1. The Chromogenic in 
Situ Hybridization (CISH) showed that probiotic LIS 20506 effect on transcription 
process has been proven by Occludin and ZO-1 mRNA expression of TJs. It can be 
concluded that supplementation of probiotic LIS 20506 have possibility to 
improve intestinal TJs after LPS induction through the transcription process of mRNA 
Occludin and ZO-1 as molecular mechanisms of intestinal TJs rehabilitation.  
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INTRODUCTION 

 
 Tight junctions (TJs) are cell-cell adhesion belts that encircle epithelial and endothelial cells at the limit 
between the apical and lateral membrane (Fanning, A.S., 2006; Kavangh, E., et al., 2006). Occludin and ZO-1 
are the most important for TJs structures and functions. These junctions are crucial for the establishment of 
separate compartments in multicellular organisms and for the exchange of substances between the internal 
milieu and the external environment (Fanning, A.S., 2006; Kavangh, E., et al., 2006). The integrity of intestinal 
TJs is a key element in preventing systemic absorption of enteric toxins and bacteria (Fanning, A.S., 2006). 
Probiotic are living organisms, mostly found in food supplement, which provide health benefit beyond mere 
nutritive value (Davidson, G.P. and R.N. Butler, 2000). The concept of using bacteria to treat disease and to 
promote health has existed for not less than 100 years (de Roos, N.M. and M.B. Katan, 2000; Ichikawa, H., et 
al., 1999). The hypothesis of this study is that probiotic could improve the breakdown of intestinal TJs induced 
by LPS as a model of intestinal infection, but the evidence to support this hypothesis is not clear. A better 
understanding of probiotic function on intestinal TJs recovery is needed to support this hypothesis. 
 

MATERIALS AND METHODS 
 
 Male adult white rats Rattus norvegicus strain Wistar, 8-12 weeks of age, with 100-120 grams body weight 
were used in the study. The sample population were devide into four groups (5 rats for each group).  The first 
group: induced by LPS (2.5mg/kg/body weight) without probiotic. The second group: without induced by 
probiotic or LPS; The third group: induced by LPS followed by probiotic Lactobacillus plantarum Is strain 
20506 for 3 days. The dose of probiotic is 2,67x109 CFU/day in 0,25 cc. 
 Rats (Rattus norvegicus), were sacrificed by cervical dislocation; the small intestine was immediately 
excised and its contents were removed with phosphate-buffered saline (PBS). After one end of the intestine was 
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clamped, the lumen was filled with 3.7% formaldehyde in PBS, the other end was clamped, and the whole 
intestine immersed for 10 min at room temperature in the same fixative. The intestine was drained and cut open 
longitudinally. Epithelial cells were removed from the luminal surface by scraping, suspended in PBS, and 
single cells were prepared by passing the suspension several times through a 22-gauge syringe needle. The cells 
were filtered through a 100-/xm mesh nylon cloth, collected at 300 g for 5 min, and finally resuspended in a 
small volume of PBS. After protein isolation, analysis protein was done by using SDS-Page with 12%  gradient. 
Chromogenic in Situ Hybridization (CISH) was done to detect Occludin and ZO-1 mRNA  The protein weight 
was measured by comparing protein fraction in Fermentes standard. 
 The use of animal have been certified ethical acceptance from Animal Care and Use Committee of Ethics 
committee Vetenary Faculty of Airlangga University – Surabaya – Indonesia.  
 

RESULT AND DISCUSSION 
 
 This preliminary study proved of the role of probiotic in the molecular aspect on the rehabilitation of the 
TJs of the intestine. By technique SDS-PAGE (Figure 1) the black arrows  are  profile protein the expression of 
intestinal protein brush border before inducing LPS E.coli. The red arrow  showed the protein expression after 
inducing LPS E.coli, while the blue one is the expression of Occludin intestinal tight junctions in the duodenum, 
jejunum and ileum with the molecular weight in range of 62-82 kDa due to the supplemented probiotics LIS 
20506 on rats after  induced by LPS. 
 

 
 
Fig. 1: Occludin profile isolated from rat intestine By SDS-PAGE 
M= Protein Marker,  KD= Duodenum Control rats,  PD=  Duodenum by LPS Treted rats 
TrD= Duodenum after   Probiotic LIS 20506 therapy;  KJ= Jejenum Control rats,  PJ=  Jejenum by LPS Treated 
rats, TrJ= Jejenum  after  Probiotic LIS 20506 therapy;  KI= Ileum Control rats,  PI=  Ileum by LPS Treated rats  
TrI= Ileum  after  Probiotic 20506 therapy;   
 
 Protein with molecular weight of 62-82 kDa  confirmed as Occludin  [6], that interacts with many structural 
as well as signaling molecules and participates in the regulation of TJ functions [6]. Using CISH technique 
showed that  intestinal tight junction express  mRNA Occludin after LPS induced rats  getting probiotic LIS 
20506 supplementation  for  3 days (Figure 2). 
 In this study resulted  that  Occludin expression (Figure2) on  intestinal tight junctions have function to 
protect  tight junction integrity  after treated by chemical stress  such as LPS  with dose of  2.5mg/kg/body 
weight) on rats.   
 Figure 3 showed the expression of ZO-1 intestinal tight junction. The black arrows are profile protein the 
expression of intestinal protein brush border before inducing LPS E.coli. The red arrow  showed the protein 
expression after inducing LPS E.coli, while the blue one is the expression of ZO-1 intestinal tight junctions in 
the duodenum, jejunum and ileum with the molecular weight in range of -220 kDa due to the supplemented 
probiotics LIS 20506 on rats after  induced by LPS. 
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Fig. 2: Occludin mRNA  Expression by CISH Technique. 
 

 
 
Fig. 3: ZO-1 isolated from rat intestine By SDS-PAGE. 
M= Protein Marker,  KD= Duodenum Control rats,  PD=  Duodenum by LPS Treated rats 
TrD= Duodenum after   Probiotic LIS 20506 therapy;  KJ= Jejenum Control rats,  PJ=  Jejenum by LPS Treated 
rats, TrJ= Jejenum  after  Probiotic LIS 20506 therapy;  KI= Ileum Control rats,  PI=  Ileum by LPS Treated rats  
TrI= Ileum  after  Probiotic 20506 therapy  
 

 
 
Fig. 4: ZO-1 mRNA  Expression by CISH Technique. 
 
 Using CISH technique showed that intestinal tight junction express mRNA ZO-1 after LPS induced rats 
getting probiotic LIS 20506 supplementation for  3 days (Figure4). 
 It is  meaning  that  effect of probiotic LIS 20506  plays  on transcription process through by the expression 
of Occludin and ZO-1 mRNA of intestinal tight junction.    
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Conclusion: 
 Probiotic LIS 20506 have possibility to improve intestinal TJs rehabilitation after having induced by LPS 
showing on the transcription process as molecular mechanisms of intestinal tight junctions through Occludin 
and ZO-1 expression.    
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