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Introduction 

Key Points of discussion:  

 

 

1. Total SCFAs contents are important or their relative proportions 

2. Propionate is health promoting or damaging 

3. Probiotics or prebiotics should be targeted to increase or decrease propionate production 



42 male albino rats (230 gm ± 15) 

12 on basal diet 
30 on  HFD   (~60 % calories from fat)  

For 3 weeks 

24 Injected with STZ (i.p. 35 mg/kg) After 3 days 

3 groups (18 nos.) Control  

Study Design: 

6 nos. 6 nos. 

6 nos. 

18 nos. 
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Effect of HFD feeding on SCFAs in caecal contents after 

24 days. * Mean values were significantly different from 

those of the control. *P<0.05, **P<0.01, ***P<0.001. # Mean 

values were significantly different from those of the 

HFD+SM group. #P<0.05, ##P<0.01, ###P<0.001.  
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Feeding of high fat diet resulted in  
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Sr. No. Group Feed 

1. HFD+SM HFD+Skim milk (Diabetic milk control)  

2. HFD +LGG HFD+Milk fermented with reference probiotic LGG  

3. HFD + 17  HFD+Milk fermented with L. rhamnosus NCDC 17  

Grouping of diabetic rats 

Composition of diets  

10 AM to 5 PM 

Fermented milk/ skim milk 
HFD + water 

Feeding schedule 

Feeding for 6 weeks 

Decrease Fasting blood glucose 

GHb 

FFAs 

Triglyceride 

Total Cholesterol 

LDL-Cholesterol 

LDL-Cholesterol 

TBARS in RBC and liver  

Propionate proportions (%) 
Expression of TNF-α and Il-6in epididymal fat 

Increase 
 

OGTT 

Plasma Insulin 

Activities of catalase, SOD and GPx in RBC and 

liver  

Total number of bacteria  

Bifidobacteria most significantly 

Acetate proportions (%) 

Expression of proglucagon and PC1 in cecum 

Feeding of L. rhamnosus NCDC 17  

Effect of probiotic feeding on SCFAs in caecal contents after 
6 weeks. Values are mean ± SEM. Values with different 
superscript letters are significantly different (P < 0.05)  



 These observations suggest that HFD feeding increase the 

propionate ratio and first lead to obesity and then diabetes. 

 Our results are contradictory to well established understanding 

for propionate being beneficial in obese condition as it was 

thought to lower lipogenesis and serum cholesterol levels 

(Hosseini et al. 2011).  

 However, our results are coherent with finding of Schwiertz et 

al. (2010) which showed increase in faecal propionate levels in 

overweight people and Yang et al. (2013) exhibited fermentation 

of different cereal grains by obese microbiota resulted in elevated 

propionate production compared with that of normal weight.  

 Payne et al. (2011) also reported significantly higher levels of 

propionate and total SCFAs in fecal sample of obese children in 

comparison to normal weight children.  





Sr No. Component 
Basal diet 

Normal Chow (%) 
High Fat Diet (%) 

1 Starch 53 25 

2 Casein 20 20 

3 Sucrose  10 10 

4 Fat 7* 35** 

5 Cellulose 5 5 

6 Vitamin mixture 1 1 

7 Mineral mixture 3.5 3.5 

8 Choline Chloride 0.2 0.2 

9 Methionine 0.3 0.3 

Composition of diets 

*(soyabean oil) ** (7% soyabean oil and 28% Lard) 
 Vitamin and Mineral mixture as per AOAC, 1990.  











Summary 
I would like to share part of my research work which is somewhat controversial in 

our understanding towards short chain fatty acids (SCFAs) produced during 

fermentation by gut microbiota. 

 

 

Title of talk- 'Propionate: Friend or Foe' 

 

 

Key Points of discussion:  

 

 

1. Total SCFAs contents are important or their relative proportions 

2. Propionate is health promoting or damaging 

3. Probiotics or prebiotics should be targeted to increase or decrease propionate 

production 
 
 
 Based on these observations, reduction of propionate production and/or 

propiogenic bacteria in the gut can be aimed at to develop therapeutic 

strategies to combat obesity and diabetes. 


