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Omega 3 fatty acids are essential fatty acids that have been shown to 

induce anti-inflammatory effect, and are beneficial in preventing 

chronic diseases such as IBD, cancer, etc.

Goblet cells, are a secretory intestinal cell type that produce mucins, 

an important factor in protecting the intestine.

A previous study from our lab demonstrated higher numbers of goblet 

cells in the colon of fat-1 transgenic mice compared to control C57Bl6 

mice. Fat-1 mice endogenously produce omega 3 FA.

Research question :

Will nutritional omega 3 of different sources influence differentiation 

towards goblet cells in the intestine?

In vivo model: 48 C57BL6 female mice aged 3 weeks:

Histology: Hematoxylin & Eosin was performed to assess the 

structure of the tissue and cells, and Alcian Blue staining was 

performed to assess the amount and size of goblet cells and mucins.

In vitro model: IEC-6 (Rat, Small intestine epithelia) and Caco-2 

(Human Colon adenocarcinoma) cell lines were treated with: control 

(0.2% EtOH) / 100µM EPA / 30µM DHA /

45µM EPA+ 30µM DHA.

Two methods were used for the evaluation of number of goblet cells:

RT-PCR- Klf-4 expression – indicator of final differentiation toward 

goblet cells.

Mucin quantification- based on PAS staining of mucins and 

absorbance at 550nm.
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In vitro model:

Omega 3 from dietary sources did not show a clear effect on 

goblet cell differentiation in the jejunum and colon of mice.

We think that the exposure to omega 3 from the diet was short-

termed, and started only at the age of 3 weeks – the end of the 

winning period of mice, thus we were not able to see a significant 

effect on goblet cell differentiation as seen in the fat-1 model.

Omega 3 fatty acids affect differently in different cell lines. 

These differences can be explained by the different origins of the 

cells. Furthermore, these cell lines are heterogeneous and 

contain a small amount of stem cells. This fact can explain the 

limited effect.

Further research is needed for evaluating the full effect of omega 

3 on goblet cells differentiation and function. 

4. Discussion

Fig.2: AB staining of mucins (A) and the Quantitative measure of .goblet cells expressed as 

goblet cells no. in the jejunum or as the area covered with mucin (%) in the colon (B). No 
significant differences were found. Values are expressed as mean ± SD of n=8 mice/group.

Fig.3: DHA increased mucin production In Caco 2 cells, but not in IEC-6. Asterisks 

indicate a significant (p <0.05) difference using contrast t-test. 

Fig.4: EPA increased, and DHA decreased Klf-4 expression in IEC-6, while EPA 

decreased Klf-4 in Caco-2. Asterisks indicate a significant (p <0.05) difference using 

contrast t-test. 

Fig. 1: H&E staining shows the general structure of the tissue and cells. Mice fed with 

flaxseed oil showed increased number and size of goblet cells in the jejunum and colon.
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