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Study the activity Of ALT&AST in Serum of diabetic Patients Type II
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Abstract
Alanine aminotransferase and Aspartate aminotransferase were purified fom serum of patients with twe 2
diabetes (Non insulin dependort diabetes mellitus) in a 2 steps procedure involving dialysis bag and sephadex G-
25 gel filtratiofl (column chromatography). ALT and AST were purified 4.82 fold with 65.380lo yield and 3.46
fold with 71.42o/o feld in serum of patients with type 2 diabetes respectively . The purified enzyrne showed
single peak . The results oflhis study revealed that ALT and AST activity oftype 2 diabetes serum increased
significantly (p<0.001) compared with control group.
Key word : Alanine aminotransferase, Aspartate aminotransferase, Purifiction, Diabetes .

Abbreviation : ALT, Alanine aminotransferase; AST, Aspartate aminotransferase; Diabetes Mellitus, D.M,
BSA, Bovine Serum Albumin .

Introduction
Type 2 diabetes mellitus accounts fq 80o/o- 90Yo of or liver is diseased or damaged, additional (AST) as

the diagnosed cases ofdiab€tes. released into the blood stream.The amount of(AST)
It usually occurs in middle- aged to older obese in the blood is directly related to th€ extent of the
people and is characterized by hyperglycemia,often tissue damage.Affer sever damage,AST levels rise in
with hypertriglycerid-emia and other features ofthe (6 to l0) hours and remain high for about four
metabolic syndrome. Obesity often precedes lhe dayd8,9l .

development of type 2 diabetes and is th€ major The aim of our study is to comparied (ALT&AST)
conlributing factor. Obese patients are usually activities in patients with type 2 diabetes with that of
hyperinsulinemic and have high levels of fiee fatty partially purified enzyme.
acids, which impair insulinaction nl Alanine Expermintal
aminotransferase (ALT) [EC 2.6.1.2-, formerly Chemicals
glutamate-p)T uvate transaminasel, is a pyridoxal K2HpO4, KHrpO4, were obtained tom Fluka-
enzyme catalyzing reversible fansamination between Switzerland company, Sephadex G-25from Sigma
alanine and 2- oxoglutarate to form pyruvate and chemicals company and (ALT& AST) Kit from bio
glutamate. Through producing those four important labo (France).
intermediary metabolites, ALT plays. an imlortant Assay ofserum ALT activity
role in gluconeogenesis and amino acid.metabolism. ALT activity was measured by monitoring lhe
particulary during fasting and exercise where glucose concentrarion of pyruvate hydrazone formd with
is made from pyuvate converted from alanin-e_ from 2,4- Dinitrophenyi hydrazine, by using kit supplied
alanine through de- transamination by^ALT [2,3] . by Bio labo-'France [i0] .
An ALT test measures rhe arnount d,l]: :rfl:,ll Assay of serum AST activity
lhe blood. ALT is found mainly in the liver, but also AST";;ry-,,^ measured by monitorirg the
in smaller amounts in the kidneys, heart' muscles, and *n..Jutiori or o,.uloacetate hydrazone formed with
pancreas ALT is measued to see -if the liver is zr+- olri*pr,-yr hydrazine, Ly using kit supplied
damaged or diseased. Low level ofALT are normaly 

Uv gio iubo_'e.*." tiOt.found in the blood . But when the liver is damaged or iir;f*;ii"" of lAlf & AST) from serum
diseased, it releases ALT into the blood stream, '-:."':-"".1, :
which makes ALT tevets go up. M*i i;;";; i; || ti*-oq:]th. tvpu 2 diabetes

ALT levels are caused bi liver damage[41. High step l: Dialysis

serum ALT levels have also been ;r;;:"i J; Visking dialvsis tube (3/4 diameter HMC clouchester)

markerofriskfortype2diabetes[5].'-,_, -,. ff;'!i*t'"f'"]#:d:,:'rHiTllT.T"ifli]:AsDarlale aminotransferase is a owidoxal-S- _ --. _-._- ;retltgemtor. Ine votume oI unne or serum aler 16
phosphate dep€ndent enzyme that 

^catalyses 
the r,.rri-.iai"ry"ir was measured and enzyme activity

reversible transfer of an amino group from aspartate determined inihis .
to 2-oxoglutarate in order to form oxaloacetate and Sfep 2: Gel liltration
glutamate [6]. The dialyzed serum fiom srep I was applied directly
Aspanate :2-oxoglutarate aminotranferase- (EC2.6.1 to sephaiex G-25 column (2dxl.5 cm) and developed
.1, aspartate aminotransferase, AST) is the best 

", " 
f"rr r"," of50mUh and 5mL fractions were out

studied of aminotransferase. AST is found in many inside a refriserator .

body tissue including the heart, muscle. kidney, protein detlermination
pancreas, brain and lung. lt is also prssent in the liver p*ai" ** a"i"rrlned by the procedure of Lowry et
[7] . tow levels of (Asr) are normally. found in the 

"l-iiqs 
r t, *i,r, 

".vsallin; 
BsA as standard[ I l].

blood ,when body tissue or an organ such as the hean

62

Tiktit Jounal ofPure Science l9 (3) 2014



Tiktit Joun of Pure Scierce 19 (3) 2011

All statistical analyses in studies were performed
using SPSS version 15.0 for Windows (Statistical
Package for Social Scienc€, lnc., Chicago, lL, USA).
Descriptive analysis was used to show the mean and
standard deviation of variables. The significance of
diference between mean values was estimated by
Student T-Test. The probability P< 0.05 = significant,
F> 0.05 = non-significant .

Results and Discussion
Figure (l) and Figure. 2 showed thatALT& AST
activities in serum ofpatients with tlpe 2 diabetes is

The mean levels of serum ALT activity
( 156.44+l 1.46)U/L and serum AST activity
(75.2+11.7) U/L ofthe patients with type 2 diabetes
revealed distinct inoease (p<0.001) table (l),(2) with
no significant difference between (male & femal)

Table
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pati€nts with type 2 diabetes. In agree with our
results, Debasis et al, (2010) observed increasing in
diabetes [2] . While Andallu notic€d rhat rhe activity
ofAST was enormously elevated (p<0.01) by Qa3%)
in uncontrolled diabetes from that ofnormals 3l .

2 diabetes

22.4J

Normal rYpel '..
Fig (1): lllustrate values of ALT activity in s€rum of normal ard prtients (male& femlle) with type 2

diabetes

7\.2

Normal Typ€2 diabet€s

Fig (2): Illustrate values of AST activity in serum of normal ard patierts (m8le& female)with type 2
diabetes
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: Illustrates values ofALT act in sera of normal and tients
Normal Type 2 diabetes

Specimen No. ofcases
Age

(years)
ALT activity(l.U/L)

mean + S.D
No. of
cascs

Age (years) ALT activity (l.U/L)
mean * S.D

P<

Male t4 40-80 22.42+12.0 't9 40-7 5 t54.57L12.75 0.00r
Female t6 40-80 I E.93+1 l. t 9 l6 40-80 150.81+11.96 0.001
Total 30 40-80 22.42+11.37 35 40-80 156.44+t I .46 0.001
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higher than that of normal and they also exhibited
significantly inoeased in p value (p<0.001).
The mean levels of serum ALT activity
( 156..14+ l 1.46)U/L and serum AST activity
(?5.2*11.7) U/L ofthe patients with qpe 2 diabetes
revealed distinct increase (p<0.001) table (l ), (2) with
no significant differenc.e between (male & femal)
patients with type 2 diabetes. In ag'ee with our
results, Debasis et al, (2010) observed increasing in
diabetes 2]. While Andallu notic€d that the activity
ofAST was enormously elevated (p<0.01)by (243o/o)
in uncontrolled diab€tes from that ofnormals [3] .

2ml--
I 156_at

tr



Normal TlDe 2 diabetes

Specimen No. of
cases

Age
(years)

AST activity (U/L)
mean + S.D

No. of
cases

Age

oeam)
AST activity (U/L)

mean r S.D
P<

40-7 5 80. tr10.8 0.00rMale 20 40-'10 19.4+6.1 20

Female 20 40- 65 20+6.2 l5 40-70 71.5r,8.7 0.00r

Total 40 40- 70 19.9j6.1 35 40-15 7 5,2.+t1,7 0.001
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Table : Illustrate Yalu€s of AST acti

The rising ALT levels in patients with type 2

diabetes, because ALT was associated with reduc€d
insulin sersitivity and glucose toleranc€ as well as

rising free fatty acid and triglycerides, a study
showed a significant relationship between ALT
activity and insulin resistance [4], and Andrad
(1998) reftr to high s€rum ALT activity have also
been proposed as a marker for type 2 diahes [5],
our results are in agreement with reported data

ll6,r1.
In rhis experiment there was an appareflt rise in
serum AST levels in diabetic patients, which could
relate to excessive accumulation of amino acid
(glutamate) in the serum of diabetic patients as a
result of amino acid mobilization tom protein stores

[8]. These excessive amino acid are then conyerted
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in s€rum of normal & tients with 2 diabetes

to ketone bodies (o-ketc glutaric) for which the
enz),me AST are needed, leading to increase in
enzyme activity [19].Ihe enzymes in serum of
patients with t}?e 2 diabetes were purified with
dialysis followed by sephadex G-25 gel filtration, and
thcse enzymes showed a singl peak fig (3),(4). The
purification proctdures of the ALT & AST are
summarized in tabl(3),(4) . The results showed that
the ALT & AST were purified by dialysis and
showed 1.55-fold with a specific activity of 2E.07
U/mg protein, and 2.1 l-fold with a specific activity of
610.16 U/mg of serum. The enzymes were then
purified with sephadex G-25 and showed 4.E2-fold
enzyme purification with a specific actiyity of 87.17
U/mg protien ard 3.46-fold, 1000 U/mg protian of
serum patienls with type2 diabeles .

I 2 f 4 5 6_7 8 9loli121l
Fraatlon No-

Fig(3): Alanine aminotransferase isolated from serum of patients with type 2 diabetes by gel liltration

9() -{-ASTactivity(U/L)

Fig(4): Asprnste sminotrensferrse isolrted from serufl of pati€nts with type 2 diabetes by gel filtration
These results indicated the effectiveness of respectively which could be due to the autolysis of
purificatio method applied in this research the enzyme leading to loss in enzyme activity during
confirmed by the high results of purification by dialysis for such along duralion . tow activities could
sephadex G-25 which were 65.38yo and 71.42o/o also caus€d by the presinc.e of unidentified high
respectively table (3,4) . lnspite of the low yield of molecular weight inhibitors or it possibly related to
purification by dialysis 6l.53Vo and 32.14o/o the dialysis ofits coenzyme [20].

2m

150

1m

50

'5
:
F

LI

ao
to

'5
60
50
ao
30
2

1o
o

64

+ALT-

1 I Eacflorg\ld 1 1.1



ISSN: 1813 - 1662

Table : Puriliction ofAlanine rminotransferase from serum of ts with 2 diabetes

One unit of ALT actiyity was defined as the amount
of enzlme producing I pmol oxaloacetate (pyruvate)

per h under standard assay condition

Table 1 : Puriliction of e aminotransferas€ from serum of tients with 2 diabetes

tseatable with pancreas hormons Befor the
availability of sensitive pancreas hormone analysis,
increased serum enzyme levels were considered
important evidenc€ supporting the diagnosis of D.M
l24l .

In the present study, the serum ALT activity
increased significant compared with serum AST.
Alanine aminotransferase measurements are used in
the diagnosis and tr€tment of certain liver disease (e,
g., viral hepatitis and cinhosis) and heart disease.
Elevated levels of the transaminases can indicate
myocardial intadion, hepatic dis€ase, muscular
dystrophy, or organ damage .

Serum elevations of ALT activity are rarely observed
except in parench),mal liver disease, since ALT is a
more liver- specific enzyme thfi aspartate
am inotransferase table (5) .

Tabl : Illustrate values ALT& activi lll serum tients with 2 disbetes

Conclusion
Levels ofALT in patients s€rum with t)?e2 diabetes

were higher than in AST. 4.82 fold with 6 5.38o/o yield
for ALT, but AST was 3.46 fold with 7l.42Vo yield .

Purifiction
step

Volume
(ml)

protein
(mglml)

Enzyme
activity
(u/ml)

Total
erlzwe

activity (U)'

Specific
adiviq(u/mg)

Purifiction
(fold) Yieldo/o

Crude
scrum

t0 7.2 130 1300 18.05 I 100

Dialysis 5 5.7 160 800 28.07 1.55 61.53
Sephadex

c-25
5 1.95 170 850 87.17 4.82 65.38

Purifiction
step

Volume
(ml)

Protein
(mglml)

Enzyme
actiYity
(U/ml)

Totalenzyme
actiYity (U)'

Specific
activity
(U/me)

Purifiction
(fold)

Yield
(%)

Crude(serum) 10 0.194 56 560 288.6 I t00
Dialysis 5 0.1l8 36 180 610. l6 2.ll 32.14

Sephadex
G- 25

5 0.08 80 400 1000 3.46 71.42

ALT AST
Specimen No. of case Age

(years)
ALT activit(l.U/L)

mean + S.D
No. of
cases

Age (years) AST activiq(l.U/L)
mean + S.D

P<

Male l9 40-7 5 t54.57+12.75 20 40-7 5 80.1+10.8 0.001
Fernale 't6 40-80 150.8 t rl 1.96 l5 40-70 7t.5+8.7 0.00 r

Total 35 40-80 t56.44+1.46 35 40-75 75.2+|.7 0.001
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One unit of ALT activity was defined as the amount
of enzyme producing llrmol oxaloac€tate (p),ruvate)
per h under standard assay condition
In diabetes, the causes and site of int€rvenlion in
biochemical process are diverse (Lamer, 1985) [21],
and high level of AST and urea have been implicated

[22] . Observation fom this study correlate with the
reports from previous studies, in that, aspartate
aminotransferase (ALT&AST) is released in 1o the
serum especially when there is damage to the hepatic
c.ells as a result of chemical assault. Serum levels of
this enzyme there are significant diagnostic value in
assessing the level ofhepatic damage [2] .

Since liver dysfunction is frequently associated with
D.M, many clinical reports have indicated that serum
enzyme activity derived liom the liver such as

(ALT& AST) are elevated [23]. The levels ofenzyme
increased in D,M is ametabolic result already
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