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Abstract    

          Human serum AST activity was measured in vitro in sera for 45 normal persons,their 
age ranged between [9-35] years which showed  mean about  8 U/L.  

        The AST activity in 40 patients with liver diseases shows the activity ranged between 
[30-83]U/L, total serum bilirubin ranged between [1.6-7.5]mg/dl. 

       The present study aims to examine the  effect of different new organic compounds on the 
activity of AST in sera from normal and patients with liver diseases.AST activity was 
inhibited by four of these compounds however the other compounds affected as activator. 

       The inhibitory effect of two different concentrations of the four compounds were 
studied, using five different concentrations of the substrate.  
        The type of inhibition, Vmapp and ki were determined. The recovery percentage and 
inhibition percentage were calculated with the absence and with the presence of different 
concentrations of these compounds. 
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 TUOV WBل اAFOQRء اAST (Aspartate aminotransferase     M9NOE(اJEراH= اA>D =>EAFEس AB@?<= إ;:89  34567       
 وTO_ 8.0 U/L  JODاAST  WE وJfV Z?[ JDل EAfB<= اbcd (9-35) year 89:;e وa7 JDاو_3 أ@A5رهM>[ 8 ٤٥]?J@ Zده8 

 A[AOQu[ Totalت aOVR =Oh?scVاض اJOpqE وOD 3Oo?[ JOD<8 اOEـ         OlaV =OEA_   UO>cm7 8O7 =>8n  Aj_ 87٤٠ب اEAfhE<= اE =>59:;eـ 
serum bilirubin M>[ 8nE [1.6-7.5]mg/dl   89:O;إ =O>EAfB 3_اوa7 A54>[ AST  M>O[ [30-83]U/L .    TOه =OHراJEف اJOه

Rر]aV =OfآAOpت    T5~Vع aV W;A5zآApت @AscV =9T6رة M>p7 ان  MVدراJ@ a>z{7 =Hد MV اa5EآApت اM>p7 x>_ =9T6fE إن     
TO; JO9JF7 8O7ع    .  3q?H M>_ WB اT5Eاد اRر]f= اT?OH =>�ps5Eك TOVاد AnE ��B An4VAST    =�mO4V اEAfB �?@ W�>p�7 az<= إ;:89         

 MOV =Oh?scV اAO5Eدة    :اT5?E �>p�sEاد ا9T6fE= ا�p�5E= و]A5fsHAل a7آ<:MV M>h?scV M9 اT5Eاد ا�p�5E= و]A5fsHAل �a7 =j5اآ<          
D بAj_ 87 ،سAHRا �>p�sE3 ا[Az 8>ki و Vmapp.  

     آAj_ 87 �ENب اpj4E= اp�sE =9T�5E<� اT5Eاد ا9T6fE= اO�p�5E= و]JOfهAjO_ 8O7 Aب اpjO4E= اAO@R =O9T�5Eدة اTO�T[ �>mO4sEد                        
  .a7اآ<: MV =h?scV اA�p�5Eت

Introduction 

         Aspartate aminotransferase [AST] also known as Glutamic-oxaloacetic transaminase 
[GOT]  [1] . AST is one of two enzymes that catalyze the conversion of the nitrogenous 
portion of an amino acid to an amino acid  residues  [2].  It is essential to energy production in 

the Krebs cycle [3] . AST is found in the cytoplasm and mitochondria of many cells [4] , liver, 
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hearts, skeletal muscles, kidneys, pancreas, RBCs [5]. The evaluation of AST activity is a 
basic procedure for diagnosis and the monitoring of hepato cellular disorders or muscle 
damage [6][7]. Increased activities of AST in plasma are of considerable diagnostic help in 
the recognition of myocardial infarction and other conditions associated with myocardial 
damage [8][9][10]. 

       In liver damage, plasma AST activity is usually more than five times the upper reference 
value[11][12] if the damage is severe enough to case jaundice, the peak may occur in the 
prodromal stage [13][14]. 

      In chronic liver disease much smaller elevations are often observed[15], these may 
indicate containing hepato cellular damage [16][17]. High plasma AST activities may also be 
found in patients with acute renal disease [18][19] . 

     Aspartate aminotransferase [AST] catalyzes the transfer of an amino group from specific 
amino acid [L-aspartate] to specific keto acids [oxaloacetate]. Although at physiological pH 
the reaction is energetically favored toward the formation of L-aspartate and α-ketoglutarate 

[20][21]. In vivo the reaction goes to the right to provide a source of nitrogen for urea cycle 

[22][23]. 

Table 1 :Name and chemical structure of compounds 

Comp.No.  
 

Chemical Structure  

1 
2-hydrazino –1,3- benzothiozole 

 
S

N

NH NH2

 

2 
 1,3-benzothiozole-2-amine 

                 S

N

N H 2

 

3 
Ethel(4E)-4-(1,3)-benzothiozole-2-yl 
hydrazino-3-methyl butanoate S

N
NH N C(CH3) CH2 COO CH2CH3

 

4 
1,9 a-dihydro(1,2,4) trizolo (3,4-b) 
(1,3) benzothiozole-3(2H)-thione 

S

N C
S

N H

N  

5 
2-hydroxybenzaldehyde-1,3- 
benzothiozole-2-yl hydrazone 

    S

N
N C HN H

O H

 

6 
4-hydroxybenzaldehyde-1,3- 
benzothiozole-2-yl hydrazone    S

N
N CH OHNH

 

7 
4 - bromobenzaldehyde -1, 3- 
benzothiozole-2-yl hydrazone         S

N
N CH BrNH

 

8 
2-(benzylthio)-1,3-benzothiazole 

   
S

N

S
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 Objective   

      The aim of this study is to show the effect of some organic compound on AST activity, 
the literature preview did not contain any studies on the biological effect on AST activity. 

Materials and methods  

A. Patients :   

      Forty patients with liver diseases; aged (9-35) years [M±SD: 28.45 ± 6.65]. The medical 
history was taken concerning the illness. 

     The sample was taken from specialized center of gastroenterology and hepatology in 
Baghdad . 

B. Healthy Control : 

       For comparison ,forty five  apparently healthy control who were matched for age, [n=45; 
age=24.87± 5.27 (years); mean ± SD]. 

 C. Reagents : 

     In vitro  the activity of transaminases is determined by measuring the colour of the reaction 
between 2,4 dinityroplenyl hydrazine (DNPH) and the keto acid which one of the products of 
transaminase reaction [24][25].The DNPH reacts with all oxoacids [26].  

1.Enzyme activity:    

     AST activity was measured in human serum using colorimetric method [Rittman – 
Frankel  Method][26][27] . 

      2.Organic compounds: 

  The effect of the organic compounds shown in table (1) on AST was studied by 
preparing stock solutions of [5x10-2M] in DMSO solvent. The inhibition effect was 
calculated for the different inhibitors with concentrations of [5x10-2, 2.5x10-2, 1.25x10-2, 
5x10-3, 5x10-4] M.Concentrations were prepared by serial dilution with DMSO  from the 
stock solution [5x10-2]M. 

D. Statistical Methods: 

      Descriptive analysis was used to show the mean and standard deviation of variables.     
The data were processed with the software package SPSS[statistical                                                                                   
package for social sciences ) Ver.11 [SPSS Inc. Chicago IL]and Microsoft Excel XP version.                  
 

Results  

  AST activity in human serum was measured according to Reitman – Frankel. 
Table (2) shows that two groups were chosen, group 1 consists of 45 health persons their 
age ranged between [9-35] years of age. Group 2 consists of 45 patients with hepatic 
diseases their age ranged between[8-30]. Total serum bilirubin was estimated for each 
sample of patient and shows a wide range in patient between [1.6-7.5] mg/dl. 
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Table (2):showed the AST activity in sera of normal persons and in patients. 

Age  (year) AST activity [U/L] Groups of 
sample 

Number 

Mean±SD Range Mean±SD Range 

Normal 
value [U/L] 

Normal 45 
28.45 ± 

6.65 
9-35 8.00±3.85 6-16 3.85-19.3  

Patient 40 24.87± 
5.27 

8-30 48.80±11.67 30-83 3.85-19.3 

Total      85 

 

        The purpose for studying the selected compounds is to find the biological effectiveness 
of AST activity. The present work shows that some of these compound No. [1, 2, 3, 4] have 
inhibitory effects, while compounds No. [5, 6, 7, 8] having activator effects. 

       The inhibitory effect of the DMSO solvent on the activity of AST  was  [1.65 ± 0.5] %. 
Table (3) and (4) shows the degree of inhibition of AST activity at [5x10-2, 2.5x10-2,1.25x10-2 

, 5x10-3, 5x10-4] M of the compounds [1�4] using 10 normal and 10 patients samples for 
[1�4] compounds individually. We found that [1�4] compounds are a good inhibitor at the 
used concentrations. The inhibition percentage was [40.67-71.25] %  at 5x10-2 M in patient 
while in normal the inhibition percentage was [43.48-68.18] %. 

        The inhibitory effect found to increase as the concentration of the compounds increases 
as shown in figure (1) for normal and the patients respectively. 
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Figure (1) :The inhibitory effect in normal persons and patients 
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Table (3) : the degree of inhibition of AST activity at [5x10-2, 2.5x10-2, 1.25x10-2, 5x10-3, 5x10-4] M of the compounds using 10 normal samples 
for all compounds individually. 

[I] = 5x10-2 M [I] = 2.5x10-2 M [I] = 1.25x10-2 M [I] = 5x10-3 M [I] = 5x10-4 M 

Inhibitor 
No. 

V[U/L] 
without 
inhibitor V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 

1 80±0.82 23.00±0.66 71.25 28.75 25.50±0.70 68.12 31.88 40.00±0.50 50.00 50.00 51.60±0.6 35.62 64.38 63±0.5 21.25 78.75 

2 80±0.93 40.00±0.80 50.00 50.00 52.00±0.6 35.00 65.00 68.50±0.60 14.38 85.62 73.50±0.7 8.12 91.88 77.00±0.55 3.75 96.25 

3 75±0.78 44.5±0.8 70.67 57.33 52.00±0.7 30.67 69.33 68.00±0.5 9.33 90.67 72.00±0.5 4.00 96.00 73.50±0.6 2.00 98.00 

4 75±0.84 37.00±0.70 50.67 49.33 45.00±0.8 40.00 60.00 60.0±0.5 20.0 80.00 71.00±0.5 5.33 94.67 73.00±0.5 2.67 97.33 

Table (4) : The degree of inhibition of AST activity at [5x10-2, 2.5x10-2, 1.25x10-2, 5x10-3, 5x10-4] M of compounds, using 10 normal samples for 
all compounds individually. 

[I] = 5x10-2 M [I] = 2.5x10-2 M [I] = 1.25x10-2 M [I] = 5x10-3 M [I] = 5x10-4 M 

Inhibitor 
No. 

V[U/L] 
without 
inhibitor V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 

1 11.00±0.5 3.50±0.5 68.18 31.82 4.00±0.70 63.64 36.36 5.50±0.70 50.00 50.00 7.00±0.60 36.36 63.64 8.00±0.60 27.27 72.73 

2 12.00±0.65 6.00±0.7 50.0 50.00 7.50±0.60 37.5 62.50 9.00±0.70 25.00 75.00 10.50±0.50 12.50 87.50 11.00±0.62 8.33 91.67 

3 11.50±0.80 6.50±0.6 43.48 56.52 8.00±0.65 30.43 69.52 9.00±0.80 21.74 78.26 10.50±0.60 8.70 91.30 11.00±0.75 4.35 95.65 

4 10.5±0.70 5.50±0.5 47.61 52.38 7.00±0.60 33.33 66.67 8.50±0.70 19.05 80.95 9.50±0.50 9.52 90.48 10.00±0.60 4.76 95.24 
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   Figure (2) show the variable effect of compounds [1�4] concentration in normal and 
patients as follows: compound 1 was found to have higher inhibition effect in sera AST in 
patients than in normal at [5x10-2, 2.5x10-2] M while at [5x10-3, 5x10-4] M the inhibitory 
effect is higher in normal than in patients. 

       Compounds 2 was found to have higher inhibition effect in sera AST in patients than in 
normal at [1.25x10-2] M while compound No. 3 was found to have higher inhibition effect in 
sera AST in patients than in normal only at [2.5x10-2] M. Compound No. 4 was found to have 
higher inhibition effect in patient than in normal at [5x10-2, 2.5x10-2, 1.25x10-2] M. 
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  Figure (2) :The inhibitory effect of compounds [1�4 ] concentration on the inhibition %. 
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        Type of inhibition, Vmapp and ki were estimated by measuring the enzyme activity with 
absence and presence of inhibitor at different concentrations of substrate under the optimum 
conditions using Lineweaver Burk equation and plot[28] as shows in table (6) and figure (3). 

Table (5): Kinetic parameters and kind of inhibition of AST. 

1.25x10-2 M of  
inhibitor 

5.0x10-2 M of  
inhibitor 

No. of 
compound 

 

Kind of 
inhibition 

km 

[mM] 
Vmapp ki Vmapp ki 

1 Un competitive 
1.33 x 10-

1 
21.28 

6.615 x 
10-1 

19.05 5.27 

2 
Non 

competitive 
1.34 x 10-

1 
22.99 

1.59 x 10-

1 
22.22 1.54 

3 Un competitive 
1.33 x 10-

1 
20.83 

7.06 x 10-

1 
18.52 2.826 

4 
Non 

competitive 
1.34 x 10-

1 
22.99 

2.917 x 
10-1 

22.22 1.893 

 

          The results suggest  that compounds No. 3 acted as un-competitive inhibitior [29].Vmax 
was calculated directly from the graph figure (3) (a,c) as the point of intercept with 1/V axis. 
The value of ki was calculated from Vmapp according to the velocity equation using line 
weaver Burk equation [29][30]. 


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++=
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]I[
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v
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]s[
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v
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v
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


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
+=
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v
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       Compounds No.2and No.4 acted as non competitive inhibition, km remained 
constant[29][30][31]  . 

       Vmapp was calculated directly from the graph figure 4 [b, d] as the point of intercept with 
1/v axis. The value of ki was calculated from vmapp according to the velocity equation[29]  
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  Reactivate inhibited AST by organic compounds: compound No. [5, 6, 7, 8] acted as 
activator to enzyme. Compound No. 6 was chosen to reactivate the activity of inhibited AST. 
Different concentration of compound No.6 were prepared [5x10-2, 2.5x10-2, 1.25x10-2, 5x10-3, 
5x10-4] M.  

Table (7) shows the effect of compound No. 6 at different concentrations on the 
activity of inhibited AST by using compound [1, 2, 3, 4] as inhibitor [using 5 sample for all 
compound individually. 
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Table (6): Effect of compound No. 6 at different concentration  on the activity  of inhibited 
AST using  5  normal sample for all compounds individually. 

 

V with inhibitor 5*10-2M 

 

Activitor  5x10-4M with 
inhibitor 5*10-2M 

 

 

Activitor  5x10-3M with 
inhibitor 5*10-2M 

 

 

Activitor  1.25x10-2M 
with inhibitor 5*10-2M 

 

 

Activitor 2.5x10-2M with 
inhibitor 5*10-2M 

 

 

Activitor  5x10-2M with 
inhibitor 5*10-2M 

 

Inhibitor 
No. 

V[U/L] 
without 
inhibitor 

V[U/L] 
% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 
V[U/L] 

% 

Inhib. 

% 

Reco. 

1 11.50±0.6 

 

3.80±0.4 

 

 

67.00 

 

33.00 4.0±0.5 65.21 34.78 5.0±0.3 56.52 43.48 7.0±0.4 39.13 60.87 9.0±0.4 21.73 78.27 10.4±0.3 9.57 90.43 

2 11.0±0.5 
 

5.4±0.5 

 

51.00 

 

49.00 
6.0±0.3 45.45 54.55 7.0±0.4 36.36 63.64 8.4±0.3 23.69 76.36 9.5±0.5 13.64 86.36 10.0±0.4 9.09 90.91 

3 12.0±0.5 
 

6.8±0.4 

 

43.33 

 

56.67 
7.5±0.2 37.5 62.50 8.0±0.4 33.33 66.67 9.4±0.5 21.67 78.33 10.0±0.3 16.67 83.33 10.8±0.5 10.0 90.0 

4 10.5±0.6 
 

5.4±0.5 

 

48.57 

 

51.43 
6.00±0.3 42.86 57.14 6.8±0.5 35.24 64.76 7.5±0.4 28.57 71.43 8±0.5 23.81 76.19 10.0±0.5 4.76 95.24 

%Inhib. :  % Inhibibition. 

%Reco. :   %Recovery. 
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Discussion 

 

      This research addresses investigation of the effects of eight new derivatives of 
benzothiozole on human serum AST activity in vitro.The differences in potency of 
inhibition from any compound to another are due to the difference in nature of groups 
substituted instead of hydrogen atom in benzothiozole compounds . 

 

S

N

N H 2

 

 

        The present work is the first study that demonstrates the effect of these kind of 
compounds on the activity of AST enzyme. 

       The present work shows that some of these compound [2-hydrazino –1,3- 
benzothiozole; 1,3- benzothiozole-2-amine ; Ethel(4E)-4-(1,3)-benzothiozole-2-yl 
hydrazino-3-methyl butan-oate ;and1,9 a-dihydro(1,2,4) trizolo (3,4-b) (1,3) 
benzothiozole-3(2H)-thione]have inhibitory effects, while compounds [2-
hydroxybenzaldehyde-1,3- benzothiozole-2-yl hydrazone ; 4-hydroxybenzaldehyde-
1,3- benzothiozole-2-yl hydrazone ; 4 - bromobenzaldehyde -1, 3- benzothiozole-2-yl 
hydrazone;and 2-(benzothio)-1,3- benzothiozole] having activator effects , this may 
be due to the effect of the compensatory groups on the benzothiozole derivatives.     

       The influence of compound [4-hydroxybenzaldehyde-1,3- benzothiozole-2-yl 
hydrazone] as reactivator is mainly attributed to the ability of these compounds to 
raise coordinating number by forming a new coordinating bond to the inhibitory 
molecule after breaking the bound between these molecule and enzyme in E-inhibitor 
complex. 
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