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ABSTRACT

Diabetic nephropathy isone of the major causes of chronic renal failure. After
many years of diabetes the delicate filtering system in the kidney becomes
gradually destroyed.Initially becoming leaky to larger blood proteins such
as albumin which arethen lost in urine. Both serum urea and crestinine are
widely used to assess the function of kidney.The aim of the study is to
determinethe effect of diabetic nephropathy on serum AST level, and puri-
fication of enzyme in Diabetic Nephropathy and control .Laboratory inves-
tigations including fasting blood glucose, serum AST, ALT, Tota protein,
serum urea, uric acid, and creatinine had been measured in patients with
Diabetic Nephropathy and control. In addition purification of AST from
serum patients with Diabetic Nephropathy and control by using ammonium
sulphate (64-72 g)/ 100 ml and gel filtration (Sephacryl S-300). Blood samples
were obtained from the patients age [mean+SD: (49.00+ 5.20)] and the con-
trol [mean+SD :(39.20+5.38) Jage matched normal healthy individuals who
cameto the hospital for health checkup.fasting blood glucose, AST, Serum
urea, and creatinine, significant difference between the patientsand control
group. AST with he highest specific activity afterPurificationchromatography
on Sephacryl S-300. © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION

Diabetesmdllitusisachronic metabolic disorder
that can lead to severe cardiovascular, renal, neuro-
logicandretinal complicationsY. Theclassica defini-
tion of diabetic nephropathy isaprogressveriseinurine
abumin excretion, coupledwithincreasing blood pres-
sure, leading to declining glomerular filtrationand even-
tudly end stage kidney failure. Patientsgeneraly have
diabetic nephropathy Recently, greater appreciation of
the closelinksbetween nephropathy and cardiovascu-
lar disease haveled to theinclusion of premature car-

diovascular disease, cardiovascular risk increasingin
parald withabuminuria Diabetic nephropathy isnow
thesinglecommonest cause of end-stagekidney failure
worldwide andisacknowledged asanindependent risk
factor for cardiovascular diseased. A number of risk
factors have been associated with the metabolic syn-
drome, including hypertension, poor glycemic control,
centra obesity, smoking, dydipidemiaand glycated end
product.

Aspartate aminotransferase (L-aspartate-2-
oxoglutarate aminotransferase,(EC2.6.1.1) comprises
anionic and cationicisoenzymes, (AST) asoknown as
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glutamic oxal o acetic transaminase (GOT)“. Thebio-
chemicd function of amino transferaseistotransfer an
amino group fromanafa- aminoacid toanAlfa- keto
acidwith pyridoxal phosphate (vitamin B ) asacofac-
tor™, AST ispresent in high concentrationsin cyto-
plasm of theliver kidney and myocardial and skeletal
muscleand occur in other organsat lower activitied®.
Low levelsof (AST) arenormally found in the blood,
when body tissue or an organ such asthe heart or liver
isdiseased or damaged, additional (AST) asrelealsed
into the bloods stream!®. Theenzyme hasbeenisiso-
lated from avariety of sources including
mammaianorgans, plants, ayeast, agreend go and bac-
terid.

Serum Aspartateaminotransferase (AST) activity
whichisincreasedin diabetes™?. increasingincidence
of DM hasmadeit aheal th problem. Diabetic patients
area aincreased risk of devel oping specific complica
tionsincluding: nephropethy, retinopathy,neuropathy and
atherosclerosigtt*2.

Theaim of the study isto determinethe effect of
diabetic nephropathy on serumAST leve, and Partialy
purification of enzymein Diabetic Nephropathy.

MATERIALSAND METHODS

Fiveml have been collected from each subject by
vein puncture, centrifuged at 3000 rpm for 5 min after
alowingtheblood to clot at room temperature.

Fourty serum sample obtained from type Il
diabeticnephropathy (twenty) malesage (40-60) years
and (twenty) fema esage (40-75) years. Themedica
history has been taken, body weight and height have
been measured. The patient has been diagnosed by
specidist doctorsinAL-Yarmokhospital (National Dia-
betes Center).

For comparison, Fourty apparently healthy
[ (twenty) males age (40-60) years] and[ (twenty) fe-
males age (40-60) years).

All patients were subjected to adetailed history
taking, thorough clinical examination, andlaboratory in-
vestigationsincuding Fasting blood glucose (FBG),urea
and Creati ninewere measured by spectrophotometeric
methods supplied by BiomaghrebDiagnostic. Theac-
tivity of AST and AL Tactivity wereassayed at pH 7.5
and 25°C by method of %3],
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AST activity was determined by measurement of
oxal oacetate produced duringthe assay according to
themethod of ™3, Thesampleswereincubated at 37°C
for 1 hintubes containing 100 uM asparticacid, 2uM
a-ketoglutaric acid, 20mM sodium phosphate buffer,
pH 7.5 andappropriate amount of enzymeto givea
final volumeof 1.0ml. The reactionwas stopped by
the addition of 1ml 2,4-dinitrophenylhydrazine
reagentand allowed to incubate 20min at room tem-
peratureand 10ml 0.4N sodiumhydroxide was added.
The absorbance was recorded at 505 nm.
Theenzymatically liberated oxal oacetate was cal cu-
lated from astandard curve. One unit of enzyme ac-
tivity was definedas the amount of enzyme producing
1 umol oxaloacetate (pyruvate) per hourunder the
standard assay conditions.

Purification of AST
Prepar ation of crudeextract

1-Crudeextract was prepared by mixedforty sample
and carried out (10 ml) and determined AST activity,
and didyzed overnight against the 20mM sodium phos-
phate buffer, pH 7.5.

2-Ammoniumsulphate

Thediayzed solution from Step 1 wasfurther puri-
fied by (NH,),SO, precipitation. Optimum precipita-
tion occurred between 64 and 72 % saturationl*4.

3- Sephacryl chromatography

AST was applied to a Sephacryl S-300 column
(95%1.6 cm) equilibrated with 50mM sodium phos-
phate buffer, pH 7.5 and developed at aflowrate of
60ml/h and 3ml fractionswere coll ected.

Protain deter mination

Protein wasdetermined either by measuring the ab-
sorbanceat 280 nm byL awery method of usingbovine
serum albumin asastandard™

All statistical analysesin studieswere performed
using SPSSverson 15.0 for Windows (Statistical Pack-
agefor Socia Science, Inc., Chicago, IL, USA). De-
scriptive analysi swas used to show themean and stan-
dard deviation of variables. Thesignificance of differ-
ence between mean valueswas estimated by Student
T-Test. Theprobability P< 0.05 = significant, P> 0.05
=non-ggnificant.
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RESULTS AND DISCUSSION

Thereisnosignificant differentinagebetweendia-
betic nephropathy and normal subjects.FBGurea,
creatining ASTandALT, uricacidwerefoundtobesig-
nificantly increased with p value (p<0.001), (p<0.05)
and (p<0.01) respectively.total serum protein were
found to besignificantly decreasewith Pvalue<0.05
in patientswhen compared to control group asshown
inTABLE 1.

Theincreased level of serumAST in blood indi-
catesliver failure. Diabetesmellitus also disturbsthe
liver function, duetowhichthelevelsof sssumAST is
increased in the blood*¢'", In this study therewas a
significant risein serumAST level in diabetic nephr-
opathy patients,which could relate to excessive accu-
mulation of amino acids (glutamate) intheserum of pa:
tientsasresult of amino acidsmobilizationfrom protein
stores'®9, These excessive amino acids are converted
to ketonebodiesfor theAST isneeded, leadingtoin-

TABLE 1: Themean and standard deviation of Age, FBG.
Urea, Creatinine, Uricacid, AST,ALT and Total proteinin
patientsgroup and control group

Patients Control

Characteristic [mean+SD] [meanSD] PValue
Age year 49.00+£5.20 39.20+5.38 N.S
FBG[mg/dl] 255+64.12  90.60+7.20 <0.001
Creatinineglmg/d] 1.73+0.38  0.78+0.25 <0.001
Uricacid [mg/dl] 6.09+1.58 4.91+1.05 <0.005
AST[UI/L] 74.6+7.87 19.9+6.1 <0.01
ALT[U/L] 156+11.46 22.42+11.37 <0.01
Total protein [mg/dl] 5.9+0.9 7.1+0.63 <0.05

—> Fyll Poper

creased enzymeactivity??,

Anincreaseinurealevel isseenwhenthereisdam-
ageof thekidney or thekidney isnot functioning prop-
erly. increment of blood urealeva withtheincrement of
blood glucoseleval clearly indicatesthat theincrease
blood sugarlevel causes damageto thekidney!*.Serum
creatinine and ureaare established markersof Glom-
erular Fltration Rate (GFR). Though serum cregtinine
isamoresensitiveindex of kidney function compared
toplasmaurealeve. Thisisbecausecredtininefulfills
most of the requirements for a perfect filtration
marker™, The purification of AST issummarizedin
TABLE 2. purification was restricted to AST A
Sephacryl S-300 column (Figure 1) wasused to obtain
AST with the highest possible specific activity (30.6)
units/mg proteinin patientsand 6 units'/mgin control at
37°C (pH 7.5)). observed activity of AST increasein
serum patients having diabetic nephropathy after pro-
cessof purification becauseremoved inhibitorswhich
decrease AST activity.

Oneformof AST hasbeenidentified in Trichomo-
nasvaginalis?, Chalmydomonasreinhardtii®® and
Leishmania maxicana®®. Some Trypanosoma spp.
produceat | east two i soenzymes?! and in Toxoplasma
gondiitwo isoenzyme were described®. Also, two
peaksof AST were observed during DEAE-cellulose
chromatography of protein extract from alkalophilic
Bacillug®.

These result had been agreement with other re-
search (specific activity 217 units/mg) from sheep
liver?, and from Hyalomma dromedarii (specific ac-
tivity 3.63 unitsmg)™®, Andfrom(specific activity 1533

TABLE 2: Partial purification of AST in serum of diabetic nephropathy patientsand control group usngammonium sulphate

and gel filtr ation chromatography

Total Total Specific

Volume Activity o X - Fold Recovery
Group . activity  Protein Activity e o
(ml) (Unit) (units)  (mg./ml) (unitsmg.) purification (%)

Crude 10 74.6 746 58.6 1.27 1 100
Ammonium

patients sulphate 5.6 20.5 120.95 68.0 0.30 0.23 16.21
(64-72g)/100 mi
Sephacryl S-300 5 15.3 76.5 0.5 30.6 24.09 10.25
Crude 10 18 180 7 2.57 1 100
Ammonium

control  sulphate 5.6 16.7 85.17 6 2.78 1.08 47.31
(64-72g)/2100 ml
Sephacryl S-300 5 14 70 0.6 23.3 9.07 38.88
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Figurel:Atypical elution profilefor thechromatography of AST™ patientsand!? control on Sephacryl S-300 column (95%1.6
cm) previoudy equilibrated with 50mM sodium phosphatebuffer, pH 7.5at aflow rateof 60ml/h and 3ml fractions

unitsmg) fromthe hal ophile archaebacteriu Hal oferax
mediterranei(?,

CONCLUSION

AST iscould be considered asanindicator of liver
damageor injury from different typesof diseases. There-
forean elevation of itslevel wasfound in the sera of
diabetic patientswith nephropathy complications.the
increased of enzymeactivity after purification compare
with activity enzymewithout purified, my berefer to
exigenceinhibitorswhichlimited activity of AST. This
study will hdpcliniciansto used purified enzymeinki-
neticsstudy asinhibition.
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