


When does digestion begin?



When you are eating, describe the process of digestion in the Stomach.

 


What hormones -> stimulate which cells -> to secrete what enzymes/other 
(or perform what mechanical actions) -> to digest what food molecules?

Digestion: Stomach



Prout

(Stomach)

Muallem

(Parietal cell)

Roder

(Absorption)





Prout

(Stomach)



Table 23.1 
From Prout, 1824. 

Trifecta!

Explain these results



Results from chloride analysis of stomach 
contents of three rabbits

Table 23.1 
From Prout, 1824. 

Prout used silver nitrate to react with 
chloride salts to determine amount of 

chloride ion. 



Results from chloride analysis of stomach 
contents of three rabbits

Table 23.1 
From Prout, 1824. 

Prout used a known amount of 
potassium hydroxide to exactly 

neutralize the solution, to determine 
free acid present. 



Results from chloride analysis of stomach 
contents of three rabbits

Table 23.1 
From Prout, 1824. 

Prout added a large quantity of 
KOH, which neutralized all HCl to 

KCl + H2O. 



Results from chloride analysis of stomach 
contents of three rabbits

Table 23.1 
From Prout, 1824. 

Total chloride is sum 
of 1st 3 fractions. 



Results from chloride analysis of stomach 
contents of three rabbits

Table 23.1 
From Prout, 1824. 

Numbers vary from rabbit to rabbit, 
but total amount of chloride is fairly 

consistent. 

Total chloride is sum 
of 1st 3 fractions. 



Results from chloride analysis of stomach 
contents of three rabbits

Table 23.1 
From Prout, 1824. 



Prout

(Stomach)

Muallem

(Parietal cell)

Roder

(Absorption)



Muallem

(Parietal cell)





Trifecta

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Explain these results



DRAW a model parietal cell

Gastric pit

to stomach

To blood



DRAW a model parietal cell

Gastric pit

to stomach

To blood



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Explain this result



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Sodium is required to 
maintain pH homeostasis



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Explain this result



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

The major contribution 
to the rise in intracellular 
pH is activity of the Na+/

H+ exchange protein.



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Explain this result



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Shows that Na+/H+ exchange 
is important for maintaining 

intracellular pH in resting cell



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Explain this result



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Histamine stimulates 
parietal cells to release 

acid, causing rise in 
intracellular pH.



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Explain this result



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Histamine stimulates 
parietal cells to release 

acid, but requires sodium 
in extracellular medium.



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Explain this result



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Absence of Na+ and presence of Na+/H+ 
exchange inhibitor both have same 

effect of preventing release of H+ from 
parietal cells



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Explain this result



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Histamine binds to a 
receptor: block the receptor 

and block parietal cell 
stimulation.



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Explain this result



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Parietal cell is stimulated. 
Shows that histamine 

increases cAMP.



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

But if Na+/H+ exchange protein is blocked, 
increase in cAMP does nothing



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Explain these results 



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

H+/K+-ATPase responsible for further rise in pH to about 7.3



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

Explain this result 



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 

If the cells were exposed to the Na+/H+ exchange 
inhibitor, there was no activation. 



Intracellular pH changes from experiments on 
parietal cells

Table 23.2
Data from Muallem et al., 1988, text and Figures 2 to 8. 





Prout

(Stomach)

Muallem

(Parietal cell)

Roder

(Absorption)



Roder

(Absorption)





Trifecta

Absorption

Roder

(Absorption)



Effects of SGLT1 and GLUT2 on glucose 
accumulation and blood plasma glucose

Figure 23.7 
Figures 1 and 3 from Röder et al. 2014, © 2014 Röder et al. 



Effects of SGLT1 and GLUT2 on glucose 
accumulation and blood plasma glucose

Figure 23.7 
Figures 1 and 3 from Röder et al. 2014, © 2014 Röder et al. 



Effects of SGLT1 and GLUT2 on glucose 
accumulation and blood plasma glucose

Figure 23.7 
Figures 1 and 3 from Röder et al. 2014, © 2014 Röder et al. 

Mutant sglt1−/− mice take up very little glucose into 
epithelial cells and show very little glucose in the 

blood relative to wild-type mice. 



Effects of SGLT1 and GLUT2 on glucose 
accumulation and blood plasma glucose

Figure 23.7 
Figures 1 and 3 from Röder et al. 2014, © 2014 Röder et al. 



Effects of SGLT1 and GLUT2 on glucose 
accumulation and blood plasma glucose

Figure 23.7 
Figures 1 and 3 from Röder et al. 2014, © 2014 Röder et al. 

Glucose accumulation is higher in mutant glut2−/− mice 
than wild-type mice. Glucose concentrations are lower in 

mutant than in wild-type mice blood. 

Glucose can enter the epithelial cell but cannot get out.



Effects of SGLT1 and GLUT2 on glucose 
accumulation and blood plasma glucose

Figure 23.7 
Figures 1 and 3 from Röder et al. 2014, © 2014 Röder et al. 
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Roder
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