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Learning Objectives 

• Age-related changes in GI tract 

• Nutrient absorption 

• Nutrition suggestions 
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Age-Related Changes in GI Tract  

• physiological changes in the mouth 

• physiological changes in esophagus 

• parietal cells lose their efficiency in secreting 

hydrochloric acid 

•  intestinal motility 

•  strength (kg/cm2)of the intestinal wall 

• change brush border membrane (BBM) enzyme 

activity 

• physiological changes in pancreas 

• physiological changes in liver and gallbladder  



5 

Physiological Changes in the Mouth  

• loss of teeth 

• changes in tongue 

 no. & functions of taste buds (to 1/6 of 20 yr old 

by late 70’s) 

http://fcs.tamu.edu/families/aging/aging_simulation/taste.php 
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Physiological Changes in Esophagus  

• esophageal smooth m. become thicken & weaken 

• presbyesophagus 

• disordered esophageal contraction 

• gastroesophageal reflux 

 ∵ weakening of the lower esophageal sphincter 

  heart burn 

 

http://t2.gstatic.com/images?q=tbn:igEKfQgnFJWdzM:https://r

ad.usuhs.edu/medpix/tachy_pics/thumb/synpic18544.jpg&t=1 
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Changes in Parietal Cells  

• achlorhydria or hypochlorhydria and  intrinsic 

factor 

 affect digestion and absorption 

  vitamin B12 absorption 

 bacterial overgrowth 

 compete for vitamin B complex  deficiency 

• atrophic gastritis 

  cell proliferation 

  immunoglobulins 

 



9 http://ocw.tufts.edu/Content/18/lecturenotes/300846/300858 



10 

Changes in Intestinal Functions  

• prolong transit time in the GI tract 

 constipation 

 4~8 more common than in younger subjects 

•  wall elasticity 

 highest strength of the intestinal wall: 10~19 yr 

  elasticity of rectum and descending colon  

constipation 
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Changes in Enzyme Activity  

•  lactase activity 

•  alkaline phosphatase, maltase, and leucine 

aminopeptidase activities in rats 

 turnover rate of SI is longer 

  substrate levels within the lumen 

 

 

http://www.bellezaydietas.com/produ

cts/lactaid2.jpg http://www.saveonfoods.com/foodnutrition/images/sd_lactose_intolerance.jpg 

http://images.google.com.tw/imgres?imgurl=http://www.stjosham.on.ca/nutrition/images/lactoseintol.jpg&imgrefurl=http://www.stjosham.on.ca/nutrition/digestive.htm&h=180&w=180&sz=18&hl=zh-TW&start=38&tbnid=UPAF5WBLgbm35M:&tbnh=101&tbnw=101&prev=/images%3Fq%3Dlactase%2Bactivity%2Baging%26start%3D20%26gbv%3D2%26ndsp%3D20%26svnum%3D10%26hl%3Dzh-TW%26sa%3DN
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Changes in Accessory Organs  

•  size and weight of pancreas (> 70 yr) 

 pancreatic insufficiency 

•  liver weight (> 50 yr) 

• fatty liver   liver size 

• gallstones (calculi) 

 condensed bile pigments & calcium salts 

 ♀ > ♂  

 whites > blacks 



14 



15 



16 

Carbohydrate Absorption 

exp. 1 

• 5 g D-xylose (monosaccharide pentose, iv injection) 

• absorbed by SI 

• degradation rate: low 

• measure urinary D-xylose excretion ratio as an 

index of carbohydrate absorption 

• age-related reduction in D-xylose absorption 

  renal function, but absorption is not affected  
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Carbohydrate Absorption 

exp. 2 

• D-glucose absorption 

• half-saturated concentration in old group >> in 

young group 

  affinity of D-glucose to carrier by aging 

 no change in the properties of the carrier  
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Carbohydrate Absorption 
•  maltose hydrolysis 

•  glucose, lactose absorption 

• alteration in membrane digestion earlier than 

changes in transport systems 

http://www.rpi.edu/dept/chem-eng/Biotech-

Environ/Membranes/bauerp/co.gif 



19 http://fig.cox.miami.edu/~cmallery/150/memb/sf40x12c.jpg 
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Fat Absorption 

digestion & absorption of long-chain fatty acids 

• formation of an emulsion in the stomach 

•  hydrolysis of TG in the presence of pancreatic 

lipase 

•  formation of a complex micelle composed of 

bile acids, fatty acids and monoglyceride 

• diffusion of fatty acids through microvillous 

membrane 

•  resynthesis of TG in mucosal cells 

• formation of chylomicrons 

• transfer of chylomicrons to lymph ducts  



21 

Fat Absorption 

 excessive fat ingestion   fetal fat excretion in 

person > 70 yr 

  esterification of fatty acids into TG 

 impairment of fat resynthesis within intestinal 

mucosa 

  acyl CoA:monoglyceride acyltransferase activity 

  pancreatic lipase activity and bile secretion 
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Fat Absorption 

http://mywebpages.comcast.net/swaneyj/Netrition/Lipids/p4.htm 
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www.cartage.org.lb/.../fatabsorb_2.gif 
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Protein Absorption 

•  protein digestion efficiency 

•  secretion of pepsin & other proteolytic enzymes 

http://library.thinkquest.org/11226/image/digest.jpg 
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Nutrition Suggestions 

in Japan 

• dietary fiber intake: 23 g/d  16 g/d 

• fat intake: 18 g/d  56 g/d 

•  incidence of colon cancer 

•  constipation 

http://health.indiamart.com/gifs2/constipation.jpg 



26 

Nutrition Suggestions 

• calorie restriction (not starvation) 

• modified Mediterranean diet  

• 50-55% complex carbohydrates (fruits, vegetables) 

• 20-25% protein (preferably from plant sources) 

• 25-30% fat 

• 5% sweets, candies and dessert 

http://thm-a03.yimg.com/nimage/8a92345bfccbac46 
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http://www.resistantstarch.com/NR/rdonlyres/6958E4A2-F74A-49A3-8197-12408C691FEA/36/graph.jpg 
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http://www.ascentahealth.com/Products/fiberworks_info.php 

Average North American intake 10 g 

Recommended daily intake for dietary fiber 20-35 g 

Countries with low colorectal cancer rates 40-50 g 
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http://medicineworld.org/images/blogs/fiber-diet-761055.jpg 
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http://www.ars.usda.gov/is/np/fnrb/pyramid70.gif 



32 http://www.drlam.com/book/chapter9.cfm 

bulgar 



Summary 

• Weakening of the lower esophageal 

sphincter 

• Nutrition intake 

– calorie restriction (not starvation) 

– modified Mediterranean diet  
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