
The Role of Probiotic Containing Formula to the Course of Diarrhea 

Folia Medica Indonesiana                                                                                  Vol. 39 No. 2 April – June 2003 127

THE ROLE OF PROBIOTIC CONTAINING FORMULA TO THE COURSE OF DIARRHEA 
 
Reza Gunadi Ranuh R, Subijanto Marto Sudarmo, Abdul Rochim, Liek S Djupri, Pitono Soeparto 
 
 
ABSTRACT 
 
Background: Current evidence support the concept that oral administration of probiotic may be therapeutic and in reestablishing 
normal flora in acute diarrhea in children. Probiotics are traditionally defined as viable microorganisms that have a beneficial 
effect in the prevention and treatment of viral or bacteria when they are ingested. Objective: The efficacy of probiotic containing 
formula to the course of acute diarrhea in children. Method: Experimental study in patients with acute diarrhea for 3 days using 
randomized controlled clinical trial. One hundred patients were allocated into two groups balanced for age, sex, and nutritional 
status. The test group was administered Bifidobacteria bifida containing formula and the control group did not receive probiotic 
until the end of the experiment. The degree of subsequent diarrhea disease and the recovery were monitored in both groups. 
Statistical test by using Chi2 test or Fisher exact test was performed to compare between two groups with significant level of (α) 
0,05. Result: The average lengths of hospital stay were 2.6 days for probiotic group compared to 4 days in the control group. 
Statistical analysis, there was no significant difference in the length of hospital stay between probiotic and control group (p 
<0,05) found. Conclusion: The administration of probiotic containing formula with Bifidobacteria bifida will decrease the length 
of hospital stay in acute diarrhea patient. 
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Diarrhea disease continues to be a major cause of 
hospital admission in children in South-East Asia. 
Indeed, it is the second largest cause of death in the 
under-fives. Substantial success has been achieved with 
oral rehydration therapy, but nearly 1 million deaths 
still occur each year (Bhan.MK, et al, 2000). Probiotics, 
microorganisms that have a favorable influence on 
physiologic and pathological processes of the host by 
their effect on the intestinal flora, may play a role in 
improving human health (Kent L et al, 2000) This 
effect of the probiotic on the intestinal ecosystem, it is 
proposed, impacts in some beneficial way on the 
consumer. A number of potential benefits arising from 
changes to the intestinal milieu through the agency of 
probiotics have been proposed, including: increased 
resistance to infectious diseases, particularly of the 
intestine; decreased duration of diarrhea, reduction in 
blood pressure, reduction in serum cholesterol 
concentration, reduction in allergy, stimulation of 
phagocytosis by peripheral blood leucocytes, 
modulation of cytokine gene expression· adjuvant 
effect, regression of tumors· reduction in carcinogen or 
co-carcinogen    production    (Tannock GW).    Current 
evidence support the concept that oral administration of 
probiotics may be therapeutic and in reestablishing 
normal flora in acute diarrhea in children. The objective 
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of this study was to find the efficacy of using probiotic 
containing formula in acute diarrhea in children. 
 
SUBJECT AND METHOD 
 
Study Design 
 
This study was conducted at Department of Child Heath 
Soetomo Hospital – Surabaya. One hundred patients 
were allocated into two groups balanced for age, sex, 
and nutritional status. Children with a history of 
probiotics use within 7 days before admission, acute 
gastroenteritis more than 3 days before admission, 
patients with symptoms other than diarrhea (e.g., severe 
malnutrition, septicemia, CNS infections, 
bronchopnemonia and others severe infections) were 
excluded. The test group Bifidobacteria bifida was 
administered in a dose 108 colony forming unit (cfu) 
per gram containing formula and no probiotics to the 
control group until the end of the experiment. The stool 
cultures were obtained from all patients on the first day 
admission. The degree of subsequent diarrhea disease 
and the recovery were monitored in both groups.  
 
Specimens and Analyses 
 
Statistical Methods 
 
Statistical test by using Chi-square test or Fisher exact 
test was to compare the characteristic subjects 
(dehydration status, breastfeeding, stool culture and 
recovery state). Student t test was used to compare 
feeding status, sex, stool frequency, and duration of 
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diarrhea between two groups with significant level of 
(α) 0.05. 
 
Ethical Considerations 
 
For this study an approval was given by The Ethical 
Committee Dr Soetomo Hospital Surabaya. The parents 

received oral and written information about the study 
and were informed that there were no predictable risks 
to the patient, that blood sampling or other treatment 
could be associated with some discomfort, that all 
records were confidential, and that they could at any 
time withdrawn from the study. Informed consent was 
obtained.

 
 
RESULTS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Distribution of age for probiotic group and control group. Statistical 
analysis was found that there was no significant difference in age 
distribution. 

 
Table 1. Admission Characteristics of study subjects 

 
Characteristict Probiotic group 

(n=50) 
Control group 

(n=50) 
Mean age(mo) a       11.5       11.7 
Sex(M/F)b 

    Male 
    Female  

 
    27(54%) 
    23(46%) 

 
   28(56%) 
   22(44%) 

Nutrition statusc 

    Underweight 
    Well-nourished 
    Overweight      

 
   18(36%) 
   31(62%) 
     1(2%) 

 
   20(40%) 
   29(58%) 
     1(2%) 

Feedingd 

    Breastfeeding 
    Non breastfeeding 

 
    26(52%) 
    24(48%) 

 
   30(60%) 
   20(40%) 

Duration of Diarrhea (days) before 
 admission (mean)e 

 
         1.9 

 
      2.1 

  a : Student t test ; t = -0.127;df=98;p=0.899 (not significant) 
  b : Chi-square test ; X2 =0.040;df=1;p=0.841 (not significant) 
  c : Chi-square test ; X2 =0.172;df=2;p=0.841 (not significant) 
  d : Chi-square test ; X2 =0.649;df=1;p=0.420 (not significant) 
  e : Student t test ; t = -0.1248;df=98;p=0.215 (not significant) 
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Table 2. The result of stool cultures of Probiotic and control groups 
 

 
 

Results 
 

 
Probiotic 

 

 
Control 

 
Total 

   Aerob Bacterial a 

       Negative 
       E.coli 
       Klebsiella 
       Shigella flexneri 
       E.coli – Klebsiella 
 

 
      29(58%) 
      18(36%) 
        2(4%) 
        0(0%) 
        1(2%) 

 
        29(58%) 
        18(36%) 
          1(2%) 
          2(4%) 
          0(0%)  

 
           58(58%) 
           36(36%) 
             3(3%) 
             2(2%) 
             1(1%) 

   Anaerob Bacterial b 

       Negative 
       Positive * 

 

 
      37 (74%) 
      13 (26%) 

 
       33 (66%)  
       17 (34%)  

           
          70 (70%) 
          30 (30%) 

  Rotavirus 
       Negative 
       Positive 
 

 
     24(48%) 
     26(52%) 

 
       21(42%) 
       29(58%) 

 
         45(45%) 
         55(55%) 

a. Chi-square ;  X2 =3,333; df = 4; p = 0,504 (not significant) 
b. Chi-square;X2 = 0,762; df = 1; p = 0,383  (not significant)        *  Bifidobacteria 
c. Chi-square; X2 = 0,364; df = 1; p = 0,546 (not significant) 

 

 
Table 3. Distribution of mean of stool frequency per-day 

 
  

Probiotic group Control group Day 
N mean SD N mean SD 

t df P 

0 50 9.62 4.12 50 9.84 4.04 -0.270 98 0.788* 

1 50 5.78 3.64 50 8.14 3.26 -3.414 98 0.001** 

2 50 3.46 2.42 50 6.22 3.05 -5.019 98 0.001** 

3 24 2.96 1.37 50 4.06 2.84 -2.254 72 0.027** 

4 8 2.50 0.76 29 3.52 2.23 -2.064 33 0.047** 

5 1 2.00 - 17 3.00 2.09 - - -*** 

6 0 - - 6 2.33 1.86 - - -*** 

7 0 - - 1 2.00 - - - -*** 

              Student t test;    * = not significant;  ** = significant (p<0.005) ;  *** = not analyzed 
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Table 4. Duration of diarrhea (days) Probiotic and control group 
 

Groups N Mean (days) SD 

         Probiotic  50 1.1 1.0 

          Control  50 2.6 1.0 

           Total 100 1.9 1.3 

                Student t test; t = -7.78;df=98;p=0.001 (significant) 
 

The average of duration of diarrhea of 1.1 days for probiotic group compared to 2.6 days in the control group. Statistical 
analysis was found that there was significant difference in duration of diarrhea between probiotic group and control 
group (p < 0,005). 
 

Table 5. Duration of hospitalization Probiotic and control group 
 

Groups N Mean ( days ) SD 

Probiotic 50 2.6 0.8 

Control 50 4.0 1.1 

Total 100 3.3 3.0 

            Student t test ; t = -7.33;df = 98;p = 0.001 (significant) 
 

 
DISCUSSION 
 
Probiotics can prevent or ameliorate diarrhea through 
their effects on immune system. Moreover, probiotics 
might prevent infection because they compete with 
pathogenic viruses or bacteria for binding sites on 
epithelial cells. Probiotics might also inhibit the growth 
of pathogenic bacteria by producing bacteriocins such 
as nisin (Sandholm TM et al, 1999; Collins MD et al, 
1999; de Roos Nicole M et al, 2000). 
 
The use of probiotics to enhance intestinal health has 
been proposed for many years. Probiotics are 
traditionally defined as viable microorganisms that have 
a beneficial effect in the prevention and treatment of 
specific pathologic conditions when they are ingested 
(Sandholm TM et al., 1999; Szajewska H et al, 2001). 
There is a relatively large volume of literature that 
supports the use of probiotics to prevent or treat 
intestinal disorders. However, the scientific basis of 
probiotic use has been firmly established only recently, 
and sound clinical studies have begun to be published. 
Currently, the best-studied probiotics are the lactic acid 
bacteria, particularly Lactobacillus sp. and 
Bifidobacterium sp. Probiotics have been examined for 
their effectiveness in the prevention and treatment of a 
diverse spectrum of gastrointestinal disorders such as 

antibiotic-associated diarrhea (including Clostridium 
difficile-associated intestinal disease), infectious 
bacterial and viral diarrhea (including diarrhea caused 
by rotavirus, Shigella, Salmonella, enterotoxigenic E. 
coli, Vibrio cholerae and human immunodeficiency 
virus/acquired immunodeficiency disorder, enteral 
feeding diarrhea, Helicobacter pylori gastroenteritis, 
sucrase maltase deficiency, inflammatory bowel 
disease, irritable bowel syndrome, small bowel bacterial 
overgrowth and lactose intolerance (Kent L et al, 2000; 
Szajewska et al, 2001; Salminen et al, 1998; Gibson et 
al, 2000). 
 
Table 1 there were not significant differences in sex, 
age, nutrition status and duration of hospitalization 
between probiotic and control group. Table 2 showed, 
there were not significant differences in stool culture 
between probiotic and control group. Table 3 showed 
reduced the stool frequency per day significantly for 
probiotic group than control group. Guarino et al (1994) 
also reported that probiotic can reduce the duration and 
severity of Rotavirus infection. Serum concentration of 
IgA antibodies against Rotavirus increased significantly 
more in children treated with probiotics than in 
untreated children, which might explain the effect on 
recovery. Reduce of stool frequency (Table 3) will be 
reduced the duration of diarrhea significantly for 
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probiotic group and control group (p < 0.005) (Table 4). 
The average length of hospital stay of 2.6 days for 
probiotic group compared to 4 days in the control group. 
Statistical analysis was found that there was significant 
difference in the length of hospital stay between 
probiotic and control group (p < 0.05) (Table 5) 
 
CONCLUSION 

 
The data in this study demonstrate clearly that the 
administration of probiotic containing formula with 
Bifidobacteria bifida will decrease the length of hospital 
stay in acute diarrhea patient. 
 
REFERENCES 
 
Bhan MK, 2000. Current and Future Management of 

Childhood Diarrhoea. International Journal of 
Antimicrobial Agents 14 pp. 71-73  

Collins MD, Gibson GR, 1999. Probiotics, prebiotics 
and synbiotics : approaches for Aodulating the 
microbial ecology of the gut. Am J Clin Nutr 69 
(suppl) pp.1052S - 1053S 

de Roos Nicole M., Katan MB, 2000. Effect of 
Probiotic bacteria on diarrhea,lipid metabolism and 
carcinogenesi : a review of papers published between 
1988 and 1998. Am J Clin Nutr 71 : 405 - 411. 

Gibson GR., Fuller R, 2000. Aspects of in Vitro and in 
Vivo Research Approaches Directed Toward 

Identifying Probiotics and Prebiotics for Human Use. 
Symposium : Probiotic Bacteria : Implications for 
Human Health. pp. 391S. 

Kaila M, Isolauri E, Saxelin M et al, 1995. Viable 
versus inactivated lactobacillus strain GG in acute 
Rotavirus diarrhoea. Arch Dis Child, 72 : 51-53. 

Kent L, Erickson, Neil E. Hubbard, 2000. Probiotic 
Immunomodulation in Health and   Disease. 
Symposium : Probiotic Bacteria : Implications for 
Human Health. 403S – 404S. 

Majamaa M., Isolauri E., Saxelin M., Vesikari T, 1995. 
Lactic acid bacteria in the treatment of acute 
Rotavirus gastroenteritis. J Pediatr Gastroenterol 
Nutr. 20 : 333-338 

Salminen S, Deighton, Benno, Gorbach SL, 1998. 
Lactic Acid in Health and Disease. In : Salminen, S., 
von Wright A,eds. Lactic Acid Bacteria. Marcel 
Dekker, Inc., New York, pp. 211-215. 

Sandholm TM, Blum.S, Collins JK, 1999. Probiotics : 
toward demonstrating efficacy.Trends in Food 
Science & Technology 10; pp. 393-439 

Szajewska H., Kotowska M,. Mrukowicz JZ, et al, 
2001. Efficacy of Lactobacillus GG in prevention of 
nosocomial diarrhea in infants. Journal of Pediatrics. 
vol 138. no. 3. pp.1 - 10 

Tannock GW. Probiotics and prebiotics. Where are we 
going? The Probiotics Web Page. 
http://www.highveld.com/probiotic.html.

 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


