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ABSTRACT T 

Background:: In Indonesia, the proportion of carbohydrate from the daily intake is about 
60-80%.. A number of small bowel disorderscan result in impairment of absorption and enz v me 
deficiency.. Chronic diarrhea is common in Indonesia. 

Materiall  and Method: 34 functional dyspeptic patients with endoscopically normal small 
bowell  as a control group and 17 chronic diarrhea patients of the Division of Gastroenterology 
Universityy of Indonesia/Cipto Mangunkusumo Hospital were included in this study. All patients 
underwentt gas trod u oden ojejunoscopy and ileocolonoscopy examination. Biopsies were taken 
fromm the jejunum (2 specimens) and the biopsy specimens were examined for enzyme analysis 
(lactase,, maltase, sucrase). The data were analyzed with Kruskal-Wallis or ANOVA. 

Results:: The lactase of the chronic diarrhea group was significantly lower than the control 
groupp (1.941+1.621 umol/min.mg protein vs 2.502 + 2.098 umol/min.mg protein)(p<0.001). 
Thee maltase of the chronic diarrhea group was significantly lower than the control group 
{280.9422 3 umol/min.mg protein vs 371.920 + 250.177 umol/min.mg protein)(p<0.001). 
Thee Sucrase of the chronic diarrhea group was significantly lower than the control group 
(48.4744  28.553 umol/min.mg protein vs 66.727 + 49.685 umol/min.mg protein) (pO.001). 

Conclusion:: The enzyme activity concentrations (lactase, maltase, sucrase) were much 
lowerr in chronic diarrhea cases. 

Keyy word: Jejunum, chronic diarrhea, lactase, maltase, sucrase. 
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INTRODUCTION N 
Carbohydratess provide humans with the majority of their energy requirements. In the 

averagee Western diet, approximately 50 per cent of absorbable carbohydrates are ingested as 
starchh with lesser proportions of sucrose, lactose, and fructose. In addition, small amounts of 
thee absorbable sugar trehalose and non-absorbable carbohydrates including stachyose, 
raffinosee and cellulose are ingested.(1) In Indonesia the proportion of carbohydrate in the 
dailyy food intake is about 60- 80.%.(2,3) Normally, most of an ingested carbohydrate load is 
completelyy absorbed before reaching the colon but a number of disorders can result in 
impairmentt of absorption by the small intestine. Symptoms of carbohydrate malabsorption 
includee abdominal distension, cramps, flatulence and diarrhea.(4,5) Whether carbohydrate 
malabsorptionn produces symptoms depends not only on the absolute intestinal digestive and 
absorptivee capacity, but also on additional factors such as the quantity of the ingested load, the 
ratee of gastric emptying, the response of the small intestine to an osmotic load, the metabolic 
activityy of the colonic bacterial microflora and the compensatory capacity of the colon to 
absorbb excess water and short chain fatty acids. The term carbohydrate malabsorption indicates 
thatt ingested carbohydrates are incompletely absorbed by the small intestine. Carbohydrate 
intolerancee refers to symptoms that result from carbohydrate malabsorption. Lactose 
malabsorptionn is the most common disorder of carbohydrate absorption. Decreased brush 
borderr lactase levels occur in most mammals, including man, during the postweaning period. 
Byy adulthood, the majority of humans worldwide are lactase-deficient. A number of objective 
testss of small bowel biopsies are currently used to study the completeness of carbohydrate 
absorptionn for clinical purposes. The term carbohydrate malabsorption frequentely refers to 
ann abnormal result of one or more of these tests. The tests are for mucosal disaccharidase 
activity,, and mucosal oligosaccharidase (maltase activity, sucrase activity). In contrast, the 
mucosall  lactase activity test could reveal any abnormalities of lactose absorption. Even in 
apparentlyy normal individuals, mucosal lactase concentration is the lowest of any of the 
dissacharidases.. In isolated lactase deficiency and in diseases involving damage to the small 
intestinall  mucosa, lactase levels are further diminished and are incapable of completely 
hydrolysingg even moderate lactose loads.{4) 

Chronicc diarrhea is common in Indonesia. In this study we wil l examine the concentration 
levell  of enzymes of the small bowel in chronic diarrhea cases compared to normal Indonesian 
people.. This study wil l disclose the lactose or sugar malabsorption in chronic diarrhea suffers 
andd normal Indonesian people. 

MATERIAL SS AND METHODS 
344 functional dyspeptic patients with endoscopically normal small bowel and 17 patients 

withh chronic diarrhea in the Division of Gastroenterology, Department of Internal Medicine, 
Univefsityy of Indonesia/Cipto Mangunkusumo hospital were included in this study. We used 
thee PCF-10 Olympus to perform gastro-duodeno-jejunoscopy and the CF-200 Olympus to do 
thee ileo-colonoscopy examination. Biopsies were taken from the small bowel (jejunum), 2 
specimens.. Normally the lactase or other enzyme activity is highest in the jejunum.(6,7) The 34 
smalll  bowel specimens (jejunum) from normal people and 17 small bowel specimens (jejunum) 
fromm chronic diarrhea patients were wrapped in plastic and stored at -40 °C and were then sent 
too AMC Amsterdam (Department of Clinical Chemistry) for the enzyme analysis to be carried 
out.. The enzyme analysis was for: lactase, maltase, sucrase , acid phosphatse and alkaline 
phosphatasee for each kind of biopsy. The enzyme analysis was done with spectrophotometry 
examination,, using COBAS FARA spectrophotometer. 

Thee data of the normal group and the chronic diarrhea group were compared "and analyzed 
statisticallyy (Kruskal-Wallis or Analysis of Variance/ANOVA). 

75 75 



ChapterChapter 7 

RESULTS S 
Sincee 1997 until 2000, we obtained 34 specimens of the small bowel(jejunum) trom normal 

peoplee and 17 specimens biopsy of the small bowel(jejunum) from chronic diarrhea patients. 
Inn this study the enzyme analyzes of the jejunum in chronic diarrhea cases to normal were 

compared. . 
Thee lactase concentration was significantly lower in the chronic diarrhea group than in the 

normall  group (p < 0.001). (Figure 1 and table 1) 
Thee maltase concentration was significantly lower in the chronic diarrhea group than in the 

normall  group(p < 0.001). (Figure 2 and table 1) 
Thee sucrase concentration was significantly lower in the chronic diarrhea group than in the 

normall  group (p < 0.001). (Figure 3 and table 1) 

Tabl ee 1. Enzym e Concentrat io n in Jejuna l Biops y Specimen s 

Meann Concentration of 
Enzymee Control Group 

(umol/min.g.protein) ) 
(n=34) ) 

Meann Concentration of 
Chronicc Diarrhea Group 

(umol/min.g.protein) ) 
(n=17) ) 

p-value e 

Lactase e 
Maltase e 
Sucrase e 

2.500 + 2.09 
371.922 + 250.17 
66.722 + 49.68 

1.944 + 1.62 
280.944 + 148.17 
48.477 + 28.55 

<< 0.001 
<< 0.001 
<< 0.001 
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Figuree 1. The comparison of lactase enzyme 
activityy concentration in jejunal biopsy 
specimenss between chronic diarrhea and 
normal l 
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(Meann concentration: p < 0.001 ) 

DISCUSSION N 
Indonesiann adults usually have lower lactase concentrations in their small bowel than 

European/Americann adults due to ethnicity/geographical differences.(8) 
Thee normal range of lactase concentration in the European is between 13.5 - 63.5 (mean: 

38.55  12.5) umol/min.gr.protein In this study we found low lactase concentration most likely 
duee to the ethnic or geographical difference or technical problems in transporting the specimens 
etc.. Interestingly the result of lactase concentration in the chronic diarrhea group is statistically 
muchh lower than the control/normal group. So in the chronic diarrhea group, damage to the 
smalll  bowel mucosa might lower the concentration of lactase, which may play a role in the 
chronicc diarrhea mechanism. 

Thee maltase concentration in the chronic diarrhea group was statistically much lower than 
inn the normal/control group. This may be caused by many processses or mechanisms playing 
aa role in the mucosal damage in chronic diarrhea. 

Thee maltase activity concentration in the normal/control group in this studv is the same as 
thee normal activity concentration in Europeans at 99 - 395 (mean:247 + 74) umol / min.gr.protein. 

Thee result of sucrase (saccharase) activity concentration in the chronic diarrhea group is 
alsoo statistically much lower than in the normal/control group. We suspect this may be due to 
manyy processes or mechanisms in the pathogenesis of mucosal damage of the small bowel in 
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chronicc diarrhea. The sucrase (saccharase) activity concentration in normal /control group in 
thiss study is the same as the normal activity concentration in Europeans at 35-179 (mean:107 
++ 36) umol/min.gr.protein. 

Thee causes of lactase deficiency in chronic diarrhea were variable, including infection, 
inflammation,, Celiac disease, congenital etc(9,10,ll) 

Thee low concentrations of lactase, sucrase and maltase in these chronic diarrhea patients 
weree the same as in malnutrition (12,13). It has been demonstrated that in malnourished rats 
theree is a significantly low concentration of lactase, sucrase and maltase, compared to normal 
rats. . 

CONCLUSION N 
Somee enzyme (lactase, maltase, sucrase) concentrations of the small bowel specimens 

weree much lower in chronic diarrhea cases. 
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