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Clostridium difficile is an opportunistic bacterial pathogen commonly found in the intestinal tract in low 
numbers.  It can be found as part of the normal flora in as many as 50% of children under age two, 
and less frequently in individuals over two years of age.  The organism is now recognized as the 
major cause of a certain type of intestinal inflammation called pseudomembranous colitis and its 
associated diarrhea.  C. difficile infection represents one of the most common institutional infections 
around the world.  In the United States alone, C. difficile causes approximately three million cases of 
colitis and diarrhea per year9.  This bacterium is primarily acquired in hospitals and chronic care 
facilities following overuse of antibiotic therapy covering a wide variety of bacteria (broad spectrum-
types, such as penicillin (ampicillin), amoxicillin, clindamycin and cephalosporins) and is the most 
frequent cause of outbreaks of diarrhea in hospitalized patients.  One of the main characteristics of C. 
difficle-associated colitis is severe inflammation in the colonic tissue (mucosa) associated with 
destruction of cells of the colon (colonocytes).  Pseudomembranous colitis represents the 
characteristic sign of full-blown C. difficle-associated colitis.  Tests reveal the presence of 
characteristic plaque-like pseudomembranes, scattered over the colonic tissue.  The presence of 
these plaques is a distinctive indicator of C. difficle infection in patients with diarrhea following 
antibiotic treatment9.   
 
The C. difficile-associated disease initially occurs when normal intestinal bacteria are altered following 
broad spectrum antibiotic therapy.  In hospitals or nursing home facilities where C. difficle is prevalent 
and patients routinely receive antibiotics, C. difficle infection is very common. As such, the organism 
contributes significantly to hospital length of stay and rising health care costs, and may be associated 
in some elderly individuals with chronic diarrhea, and occasionally other serious or potentially life-
threatening consequences.  By contrast, individuals treated with antibiotics as outpatients have 
relatively low risk of developing infection.  Studies have shown that when C. difficile  colonize the gut 
and flourish, they release two potent toxins, toxin A and toxin B, which bind to certain receptors in the 
lining of the colon and ultimately causes inflammation and watery diarrhea9. The primary diagnosis of 
C. difficile infection is related to demonstration if these two toxins in the stool of suspected patients. 
 
The bacterium is typically spread via spores being shed into the stool that become spread from 
person to person.  These spores can survive up to 70 days in the environment and can be transported 
on the hands of health care personnel who have direct contact with infected patients or with 
environmental surfaces (floors, bedpans, toilets, etc.) contaminated with C. difficile9.   
 
Therapy of infection is typically directed against eradication of the microorganism from the colonic 
microflora.  No therapy is required for asymptomatic carriers.  In noncomplicated patients with mild 
diarrhea, no fever, and modest lower abdominal pain, discontinuing antibiotics (if possible) is often 
sufficient to stop symptoms and diarrhea.  When severe diarrhea is present and in cases of 
established colitis, patients should receive specific antibiotics for C. difficile, namely Flagyl 
(metronidazole) and Vancocin (vancomycin).  Metronidazole is typically the first used, but if this does 
not effectively or the C. difficile comes back then Vancocin is used.  The key problem with the use of 
these antibiotics is that metronidazole kills off many of the good bacteria, those required to compete 
with C. difficile, while most strains of Lactobacilli are resistant to Vanocmycin.  This fact provides a 
means of also consuming probiotics containing Lactobacilli to help increase the intestinal microflora 
balance while taking the more specific antibiotic.  Furthermore, doctors do not wish to over prescribe 
vancomycin because it is very expensive and also there is concern about it creating resistant bacteria 
strains--including C. difficile.  Studies have recently indicated that 25% or more of C. difficile strains 
are now resistant to vancomycin. 
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Relapsing C. difficile infection continues to be a challenge.  A subset of patients with C. difficile 
infections continue to relapse whenever antibiotics are discontinued.  Some health care authorities 
recommend switching to using alternative therapies to reduce potential issues of antibiotic overuse 
and provide a means to help treat and provide a more effective prevention mechanism.  Recent 
research has shown that using Inulin, a selective prebiotic fiber source found in Dreamfields pasta, 
helps maintain healthy levels of health-promoting intestinal microflora, like bifidobacteria and 
lactobacilli, thus minimizing the potential for C. difficile overgrowth to provide a treatment for the 
disease and its inflammation2,3,15.  As inulin is the selective food source for these probiotic or “good” 
bacteria, they can be administered with inulin to help compete against C. difficile and other pathogens 
to minimize their overgrowth and potential for infection1,2,3,4,5,6,7,8,10,11,12,13,14,15,16,17.  Research further 
shows that inulin helps normalizes C. difficle metabolism after the organism becomes established and 
infection occurs15.  C. difficle decreases good fermentation and the production of health-promoting 
short chain fatty acid (SCFA).  Through the consumption of inulin, the metabolic activity of the 
organism is normalized resulting in suppressed proteolysis (bad fermentation), to decrease the 
production of toxic metabolites.  Ammonia production—a known liver toxin—is almost completely 
suppressed with inulin consumption in the presence of C. difficile infection.  Iso-SCFA formation from 
amino acids (i-butyrate, i-valerate), and the  formation of phenolic compounds (indole, phenol, p-
cresol, skatol) almost entirely eliminated.  Inulin consumption, while suppressing the bad 
fermentation, further increases (good fermentation) and the production of health-promoting SCFA 
production (acetate, propionate, butyrate), and lactate. 
 
Recent research results clearly indicate the potential of inulin to shift the metabolic activity of the 
human colonic microflora into a direction that results in production of potentially less toxic metabolites, 
both under normal conditions and under conditions with disturbed intestinal microflora15.  
 
References 
 

1. Cummings JH, Roberfroid MB, Anderson H, Barth C, Ferro-Luzzi A, Ghoos, Y, Gibney M, Hermonsen 
K, James WPT, Korver O, Lairon D, Pascal G, Voragen AGS.  1997. A new look at dietary 
carbohydrate: chemistry, physiology and health.  Eur J Clin Nutr. 51:417-423. 

2. Garleb K and Demichele SJ. 1995. Method of treating ulcerative colitis. US patent no. 5,444,054. 
Assignee: Abbott Laboratories, Abbott Park, Ill, 19 claims, 30 pages. 

3. Garleb K, Wolf BW, Meulbroek JA, Wheeler KB. 1997. Inhibition of C. difficile infections by indigestible 
oligosaccharides. US patent no. 5,6,88,777. Assignee: Abbott Laboratories, Abbott Park, Ill., 5 
claims, 12 pages. 

4. Gibson GR and Wang X. 1994a. Bifidogenic properties of different types of fructooligosaccharides. 
Food Microbiol. 11:491-498. 

5. Gibson GR and Wang X. 1994b. Enrichment of bifidobacteria from human gut contents by oligofructose 
using continuous culture.  FEMS Microbiol. Lett. 118:121-128. 

6. Gibson GR and Wang X. 1994c. Inhibitory effects of bifidobacteria on other colonic bacteria. J. Applied 
Bacteriol. 77:412-420. 

7. Gibson GR, Beatty ER, Wang X, Cummings JH. 1995. Selective stimulation of Bifidobacteria in the 
human colon by oligofructose and inulin.  Gastroenterology 108:975-982. 

8. Gibson GR. 1995. The concept of prebiotics as applied to fructooligosaccharides and inulin. Proc. Fifth 
Seminar on Inulin, Marseille, France. 

9. Gronczewski CA, Katz JP, Qureshi WA. 2003. Clostridium difficile Colitis.  eMedicine from WebMD, 
www.emedicine.com/MED/topic3412.htm. 

10. Hartemink R, van Laere KMJ, Rombouts, FM. 1997. Growth of enterobacteria on 
fructooligosaccharides. J Applied Micr. 83:367-374. 

11. Kleessen B, Noack J, Zunft H-J. 1994. Effect of inulin on colonic Bifidobacteria of elderly man. FASEB J 
8 A185 (abs.) 

12. Kleessen B, Sykura B, Zunft H-J, Blaut M. 1997. Effects of inulin and lactose on fecal microflora, 
microbal activity, and bowel habit in elderly constipated persons. Am J Clin Nutr. 65:1397-1402. 

13. Roberfroid MB, van Loo JAE, Gibson GR. 1998. The bifidogenic nature of chicory inulin and its 
hydrolysis products. J Nutr 128:11-19. 

14. van Loo JAE, Cummings J, Delzenne N, Englyst H, Franck A, Hopkins M, KoK N, MacFarlane G, 
Newton D, Quigley M, Roberfroid M, van Vliet T, van den Heuvel E. 1999. Functional food 



   3 

properties of non-digestible oligosaccharides: a consensus report form the ENDO project (DGXII 
AIRII-CT94-1095). Br J Nutr 81:121-132. 

15. Van Nuenen MHMC, Meyer PD, Venema K. 2003. The effect of various inulins and Clostridium difficile 
on the metabolic activity of the human colonic microbiota in vitro. Microbiol Ecol Health Dis. 15:137-
144. 

16. Wang X and Gibson GR. 1993. Effects of the in vitro fermentation of oligofructose and inulin by bacteria 
growing in the human large intestine. J Appl Bact 75:373-380. 

17. Williams CH, Witherly SA, Buddington RK. 1994. Influence of dietary neosugar on selected bacterial 
groups of the human fecal microbiota.  Microbiol Ecol Health Dis 7:91-97. 

 
© 2006 DNA Dreamfields, LLC  All rights reserved   
 


