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✓ The main function of HMP-shunt is to produce two molecules 

(ribose phosphate and NADPH) which are very important for 

all cells but mainly RBCs. (We will explain why later) 

✓ HMP shunt can occur in all types of cells but is very active in 

certain types of cells (mentioned above in the slide).  

 

 

 

 

 



✓ Redox: oxidation-reduction reaction  

 

 

 

✓ Importance of stage 1 for RBCs: production of NADPH. 

✓ Importance of stage 2 for RBCs: excess pentose phosphate 

produced in stage 1, which is not needed for RBCs, is converted 

in this stage to intermediate products that can contribute to 

glycolysis process. Therefor, this stage is important for cells that 

do not need to produce nucleotides.  

✓ REMEMBER: pentose phosphate is needed for synthesis of 

nucleotides. Nucleotides are the structural units in DNA & RNA. 

 

 

 

 

 

 

 

 

 

 

 حتهم ما شرالدكتورة  ✓

 



 

 

 

 

 

 

 

 

 

✓ Do not memorize the structures, they are not required for the 

exam. You must know the sequence of the pathway and the 

enzymes. 

1) Glucose-6-phosphate (in ring structure) losses 2 hydrogens from C1 

to form 6-phosphogluconolactone.  

• This step is irreversible and mediated by glucose-6-

phosphatedehydrogenase.  

• NADP is required in this step. NADP take the 2 hydrogens 

(reduced), thus we get NADPH +H+.  

2) 6-phosphogluconolactone is hydrolyzed into 6-phosphogluconic acid.  

• This step is mediated by lactonase (hydrolase) enzyme with 

utilization of H2O. 



3) 6-phosphogluconic acid is dehydrogenated into 3-keto-6-gluconic 

acid which is then decarboxylated to ribulose-5-phosphate.  

• This step is mediated by 6-phosphoglutonate dehydrogenase 

enzyme which requires NADP. NADP is reduced to NADPH + H+ 

• dehydrogenation is coupled with decarboxylation by the same 

enzyme.  

4) Rearrangement of ribulose-5-phosphate by isomerase enzyme (to get 

ribose-5-phosphate) or by epimerase enzyme (to get xylulose-5-

phosphate) 

• Remember: the functional group of ribulose is (acetone), whereas 

the functional group of ribose is (aldehyde). 

 phase 1هون بتخلص 

5) Ribose-5-phosphate and xylulose-5-phosphate are converted to 

glyceraldehyde-3-phosphate (3 carbons) and sedoheptulose-7-

phosphate (7 carbons) …how??? 

Xylulose-5-p losses 2 carbon units to form glyceraldehyde-3-

phosphate. The 2 carbon units from xylulose are added to ribulose-5-

phophate to from sedoheptulose-7-p.  

• This step is mediated by transketolase enzyme. 

• TPP: thymine pyrophosphate, derived from vitamin B1. A 

coenzyme of transketolase enzyme.  

6) Glyceraldehyde-3-phophate and sedoheptulose-7-p are converted 

into fructose-6-p (6C) and erythrose-4-p (4C) … how???  

Sedoheptulose-7-p losses 3 carbon units and Glyceraldehyde-3-p 

gains these 3 carbon units.  

• This step is mediated by transaldolase enzyme. 



7) Fructose-6-phosphate is converted to glucose-6-phosphate (for 

glycolysis) by isomerase enzyme. 

8) A xylulose-5-p molecule (produced by another HMP shunt) gives 2 

carbon units to erythrose-4-p to become fructose-6-p, and forms 

glyceraldehyde-3-p. fructose is then converted to glucose-6-p. 

glyceraldehyde-3-p is involved in glycolysis. 

• This step is mediated by transketolase enzyme.  

✓ So, we got intermediate products for glycolysis pathway…  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

✓ Liver is the main organ for detoxification.  

 

 

 

 

 

 

 

 

✓ Since the main function of RBCs is to transport O2, there is a possibility 

for oxidative damage by H2O2. 

✓ RBCs protect themselves by glutathione reductase and glutathione 

peroxidase.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

✓ Glutathione is not a protein.  

✓ Reduced form of glutathione is characterized by the presence of (SH) 

group in cysteine amino acid. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

✓ Glutathione peroxidase removes 2 H from 2 SH groups in 2 glutathione 

molecules and add it to hydrogen peroxide → formation of 2H2O.  

✓ Glutathione is thus become oxidized. It is reduced again by glutathione 

reductase which depends on NADPH (that is why NADPH is very 

important for RBCs) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

✓ Favism is the most common enzyme deficiency related disease.   

✓ More common in males  


