
Author(s):	  Aken	  Desai,	  Michael	  Mathis,	  2008	  
	  
License:	  Unless otherwise noted, this material is made available under 
the terms of the Creative Commons Attribution – Share Alike 3.0 
License: http://creativecommons.org/licenses/by-sa/3.0/ 

We	  have	  reviewed	  this	  material	  in	  accordance	  with	  U.S.	  Copyright	  Law	  and	  have	  tried	  to	  maximize	  your	  ability	  to	  use,	  
share,	  and	  adapt	  it.	  
	  
Copyright	  holders	  of	  content	  included	  in	  this	  material	  should	  contact	  open.michigan@umich.edu	  with	  any	  quesCons,	  
correcCons,	  or	  clarificaCon	  regarding	  the	  use	  of	  content.	  
	  
For	  more	  informaCon	  about	  how	  to	  cite	  these	  materials	  visit	  hHp://open.umich.edu/educaCon/about/terms-‐of-‐use.	  
	  
Student	  works	  are	  presented	  as	  is	  and	  may	  be	  an	  interpretaCon	  of	  faculty	  members’	  lectures	  or	  assignments.	  These	  
student	  works	  are	  not	  a	  product	  of	  faculty	  members.	  Faculty	  do	  not	  guarantee	  the	  accuracy	  of	  student	  work	  nor	  endorse	  
them	  in	  any	  way.	  
	  
Any	  medical	  informaDon	  in	  this	  material	  is	  intended	  to	  inform	  and	  educate	  and	  is	  not	  a	  tool	  for	  self-‐diagnosis	  or	  a	  
replacement	  for	  medical	  evaluaCon,	  advice,	  diagnosis	  or	  treatment	  by	  a	  healthcare	  professional.	  Please	  speak	  to	  your	  
physician	  if	  you	  have	  quesCons	  about	  your	  medical	  condiCon.	  
	  
Viewer	  discreDon	  is	  advised:	  Some	  medical	  content	  is	  graphic	  and	  may	  not	  be	  suitable	  for	  all	  viewers.	  



Citation Key 
for more information see: http://open.umich.edu/wiki/CitationPolicy  

Use + Share + Adapt 
 

Make Your Own Assessment 
 

Creative Commons – Attribution License  

Creative Commons – Attribution Share Alike License 

Creative Commons – Attribution Noncommercial License 

Creative Commons – Attribution Noncommercial Share Alike License 

GNU – Free Documentation License 

Creative Commons – Zero Waiver 

Public Domain – Ineligible: Works that are ineligible for copyright protection in the U.S. (17 USC § 102(b)) *laws in 
your jurisdiction may differ 

Public Domain – Expired: Works that are no longer protected due to an expired copyright term. 

Public Domain – Government: Works that are produced by the U.S. Government. (17 USC § 
105) 

Public Domain – Self Dedicated: Works that a copyright holder has dedicated to the public domain. 

Fair Use: Use of works that is determined to be Fair consistent with the U.S. Copyright Act. (17 USC § 107) *laws in your 
jurisdiction may differ 
Our determination DOES NOT mean that all uses of this 3rd-party content are Fair Uses and we DO NOT guarantee that 
your use of the content is Fair. 
To use this content you should do your own independent analysis to determine whether or not your use will be Fair.  

{ Content the copyright holder, author, or law permits you to use, share and adapt. } 

{ Content Open.Michigan believes can be used, shared, and adapted because it is ineligible for copyright. } 

{ Content Open.Michigan has used under a Fair Use determination. } 



Starch ‐‐> glucosea.
Sucrose ‐‐> glucose and fructoseb.
Glycogen ‐‐> glucosec.
Lactose ‐‐> galactose and glucosed.

What are the dietary source of glucose, fructose, and galactose?5.

Glucose: a.

b.

Fructosec.

d.

Galactosee.

f.

What are the structural features of glucose, fructose, and galactose?6.

How is glucose transported into hepatocytes? Does insulin stimulate transport?7.
Sugars go directly to liver via portal blood flow and enter glycolytic pathways. Enter hepatocytes via 
GLUT2 transporter (Km = 15 mM, not influenced by insulin); high Km means only active when blood 
glucose is high

Only in liver and pancreatic B‐cellsa.
Converts glucose ‐‐> glucose‐6‐Pb.
High Km (8 mM), at 10‐15mM near maxc.
Low rate at blood glucose levels (5 mM)d.
Not inhibited by glucose‐6‐Pe.

What are the kinetic properties of glucokinase?8.

Causes rapid increase in glucokinase mRNAi.
Leads to increased glucokinase productionii.
cAMP turns off transcriptioniii.
Type I diabetics do not produce glucokinaseiv.

Insulina.

@low glucose levels ‐‐> GRP is bound to glucokinase (inactive)i.
High glucose (post‐meal) ‐‐> GRP dissociates and glucokinase is activatedii.

Glucokinase Regulatory Proteinb.

How is the activity of glucokinase regulated? What is the effect of insulin? How does glucokinase 
regulatory protein control levels of glucokinase?

9.
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Fructose‐6‐P promotes GRP binding, Fructose‐1‐P reverses bindingiii.

Phosphorylated to F‐1‐P by fructokinasei.
Aldolase B converts F‐1‐P to Glyceraldehyde and DHAPii.
Glyceraldehyde converted to Glyceraldehyde‐3‐P via glyceraldehyde kinaseiii.
DHAP ‐‐> G3P via triose phosphate isomeraseiv.
G3P+DHAP can go to gluconeogenesisv.
G3P can continue on to glycolysisvi.

Metabolisma.

Aldolase B is specific to the liver and produces glyceraldehyde and DHAPb.
F‐1‐P can decrease binding of GRP to glucokinase thus preserving glucokinase activityc.

How is fructose metabolized in liver? What enzyme is specified to the liver? What are the products of 
aldolase B reaction? How does fructose metabolism affect glucokinase activity?

10.

Galactokinase makes galactose‐1‐Pi.
Galactose‐1‐P Uridylyl Transferase: Galactose‐1‐P + UDP‐glucose ‐‐> Glucose‐1‐P + UDP 
Galactose

ii.

UDP‐Galactose‐4‐epimerase : UDP‐Galactose  NAD+ ‐‐> UDP‐Glucoseiii.
Phosphoglucomutase: Glucose‐1‐P ‐‐> G6Piv.
G6P to glycolysisv.

Metabolisma.

Key enzymes are transferase and epimeraseb.

Genetici.
Mutated transferaseii.
Failure to thrive, MRiii.

Aldose reductase uses NADPH: Galactose ‐‐> Galactitol; Glucose ‐‐> Glucitol (sorbitol)1)
Sugar alcohols cause cloudy whiteness to form2)
Glucitol can be converted to fructose3)
Seen in patients with galactosemia, diabetes4)
Km of aldose reductase is 200 mM; cataracts only form in uncontrolled 
diabetes/galactosemia

5)

Cataractsiv.

Galactosemiac.

How is galactose converted to glucose‐1‐P? What are the key enzymes? What is the role of UDP‐
glucose? What enzyme is defective in most cases of Galactosemia? What reactions are involved in 
cataract formation?

11.
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