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Abstract or synopsis 
of the proposal (200 

words or less): 

Mammalian tissues produce enzymatic systems belonging to 
the family or members of the aldo-keto reductase (AKR) such 

as aldose reductase, aldehyde reductase, dihydrodiol 
dehydrogenases, and several other reductases. Aldo-keto 

reductases (AKRs) metabolize a diverse range of compounds 
by ca talyzing NAD(P)(H)-depe ndent reduction or oxidation 

reactions. In general, an aldehyde or ketone moiety is 
converted to the corresponding alcohol. AKR substrates 

include sugars, steroids, amino acids, pesticides, 
neurotransmitters, substituted benzenes, polycyclic aromatic 
hydrocarbons, chemotherapeutic agents, and lipid aldehydes. 

Metabolic processes in Arabian camels may lead to the 
accumulation of harmful endogenous carbonyl compounds 
and these compounds can in turn damage healthy cells by 

forming adduct with proteins and nucleotides. In a previous 
study, we reported a novel, thermostable AKR from Arabian 
camel liver. Based on this study, we plan to purify the camel 
liver recombinant AKR to characterize enzymatic properties 

and assess kinetic parameters. 

Hypothesis or 
scientific 

justification of the 
proposal 

he Arabian camel has many interesting physiological 
adaptations that enable it to survive the harsh desert 

environment. This fact has promoted several investigations to 
determine the “normal” values of several biochemical 
parameters in the camel, including blood enzymes, 

hematological parameters, blood metabolites, and others.  
Previous studies reveal that the normal blood glucose 

concentration in the camel is significantly higher than in 
human blood. Camel displayed high blood glucose 

concentration (9.7 ± 2.8 mM) as compared to other 



mammals. Glucose is reduced in the polyol pathway by aldose 
reductase enzyme to sorbitol in an NADPH consuming 

reaction. This enzyme has assumed considerable interest 
because of its possible involvement in diabetic complications 
such as cataract, retinopathy, nephropathy, neuropathy and 

cornea1 epitheliopathy. 
In the evaluation of aldose reductase inhibitors, the diabetic 

and galactosemic rat models have been extensively employed. 
Significant differences, however, have been reported between 

the susceptibility to inhibition of aldose reductase from rat 
lens versus human placenta or lens. Moreover, antibodies 

raised against human placental aldose reductase fail to cross-
react with the rat lens enzyme. 

Specific objectives 

1.  To study the similarities and differences between aldose 
reductase from camel and other sources, the camel liver 

aldose reductase (AKR) will be expressed and purified from 
Escherichia coli cultures and its enzymatic properties will be 

compared with that of purified rat aldose reductase.  

Methodology & 
Major Techniques to 

be used< /td> 

amel liver aldo-keto reductase (AKR) will be expressed and 
purified from Escherichia coli cultures. Briefly, AKR construct 
will be transformed into BL21 (DE3) pLysS and grown in 500 

ml of Luria broth media supplemented with 50 µg/ml 
kanamycin sulfate and 25 µg/ml chloramphenicol at 37°C. 

Expression will be induced by addition of IPTG admin istration 
at a concentration of 1 mM, and the cultures grown for a 

further 3 h. Bacterial pellets then collected by centrifugation 
and suspended in 50 mM NaH2PO4, pH 8.0. Lysis of the cell 

suspensions and purification of the AKR protein will be carried 
out using nickel nitrilotriacetic acid agarose and protein purity 

assessed by SDS-PAGE 
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