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Determination of guanase activity in patients with prolonged 
treatment with simvastatin 
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الخلاصة
مریض یعانون من زیادة في  معدل  الدھون والذین ھم  28ھذه الدراسة شملت           

  .تحت العلاج بعقار السنفستاتین وقد تم تحدید فعالیة انزیم الكوانیز في مصول المرضى 
اظھرت النتائج زیادة واضحة في مستوى ھذا الانزیم عند الذین یتعاطون العقار بشكل 

زیادة في انزیم الفوسفاتیز القاعدي مستمر وبفترة اكثر من ثلاثین یوما والذي قد یرافقھ 
في حین بقیت فعالیة الانزیم بشكل طبیعي عند المرضى الذین یتعاطون الانزیم بشكل 

  .متقطع 
  ).عشرة لكل مجموعة(قورنت النتائج بمجموعتین من السیطرة 

المجموعة الاولى التي تعاني من زیادة في الدھون والذین لم یأخذوا العقار ، اما 
الثانیة فھم من الاصحاء الذین لا یعانون من زیادة في الدھون في مصولھم ،  المجموعة

كما اظھرت . وقد اظھرت النتائج ان فعالیة انزیم الكوانیز طبیعیة في كلتا المجموعتین 
الدراسة ان انزیم الفوسفاتیز القاعدي قد ازداد في مصول بعض المرضى مما یدل ان 

انیز یكون مبكرا اذا ما قورن بانزیم الفوسفاتیز ظھور مستوى عالي من انزیم الكو
  .القاعدي 

ان ھذه الدراسة ھي الاولى التي تؤكد اھمیة الكوانیز ودوره السریري عندما یكون ھناك 
  . ضرر نسبي في الكبد 

Abstract 
        In this study, 28 patients suffering from hyperlipidemia who  
were on simvastatin ,were included for determination serum 
guanase activity.
        Guanase activity was observed at high level in those    patients 
(n = 16) who were on prolonged treatment with      simvastatin 
(more than 30 days) but its activity   remained within normal when 
simvastation was administrated at interrupted intervals .                                                                    
        The results were compared with two control groups the first 
(n=10) with hyperlipidemia but with no simvastatin and the second 
(n=10) was normal individuals with no history of hyperlipidemia.
     However, guanase activity was found to be normal in both 
control groups .  
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          Besides, this study was found that alkaline phosphatase was 
also increased in some patients , However , guanase activity was 
observed earlier than alkaline phosphatase which have suggested 
that simvastatine could cause liver injuries when used for a long 
time .                                                                              
          This study is the first study conducted to predict liver injuries 
as a result of simvastatin through guanase elevation .      

Keywords : guanase , Simvastatine  .

Introduction 
          One of the most important adverse effects have been 
described following treatment with statins is liver function 
abnormalities and induction of different autoantibodies for 
different diseases [1] .                                                                    
          Statins compounds vary considerably in their 
pharmacological and lipophilic characteristic , their mean life and 
metabolism [2]. One of these compounds is Simvastatin which is 
lipophilic and circulates in the blood bound to protein in 95 to 98%
. This medication is metabolized mainely in cytochrome  P450  and 
decreases the migration and proliferation of smooth muscle cells in 
the arterial wall [3] .                             
          It was seen that statin compounds result in elevation of liver 
enzymes, particularly Alanin transaminase ( ALT ),  Aspartate 
transaminase ( AST ) , Alkaline phosphate and also total   biliur 
ubins [4] .                                                                   
          Serum guanase (EC  3.5.4.3) , which catalyzes the 
convertion guanine into xanthin was observed to be increased in 
various liver diseases especially viral hepatitis , liver cirrhosis and 
liver cancer [5] .                                                                      
          The elevation of guanase activity was in correspondence 
with ALT & AST elevation and this finding may decrease false 
positive results that guanase should be determined together with 
other liver enzymes [6] .                                                                
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           However , guanase enzymes was used nowadays in some 
hospitals to detect viral hepatitis especially type C in the donors of 
blood transfusion [7] .                                                               
         The aim of this study is to determine serum guanase activity 
in the sera of patients with hyperlipidemia who are on simvastatin 
treatment for a long time.                                 .                                                                 

Patients and methods
1-Patients
          A total of 28 pateints admitting to Alhayate private 
laboratory in Hilla city .Iraq were enrolled in this study .The 
patients were diagnosed as hyperlipidemic & on Simvastatine 
treatment .                                                                                      
         The patients were grouped randomly into two groups : 
group1(16 pateints) was those patients who were uptaken the drug 
continuously for along time > 30 days and the second     (12
pateints ) was those patient who were uptaken the drugs for 
interrupted periods .                                                                       
        The control groups were classified into two. Group 1 (n=10) 
was those with hyperlipidemia but with no treatment, and the 
second who were healthy with no history of hyperlipidemia .                                                                             
        The patients were sent by physicians from their private clinics 
and the some information was obtained directly from the patients 
and from control groups.                     .                                                                                
2-Methods
  A-guanase activity was determined by using                                    
spectrophotometric method ( Giusti , et.al., 1970) where              
guanine was used as substrate [8].                         .                  B-
Alkaline phosphatase was estimated by using alkaline phosphatase 
kit provided by ( Bio meriux,France ) .               
  C-Statistical analysis was carried out by using biometric methods 
(spss) .                                                                        
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Results & Discussion 
        In this study , 28 patients with hyperlipidemia who were on 
simvastatin treatment were subjected for determination of serum 
guanase activity .  
        As shown in table (1) the patients (n=16) who are on 
prolonged treatment of simvastatin ( > 30 days ) revealed high 
guanase activity with or without elevation in alkaline phosphatase 
activity.                                                                      

Table 1: Guanase activity in patients with prolonged treatment 
simvastatin .
 

Control groupPatients with prolonged
Simvastatin treatment    
n= 16

 
Enzymes Group 11

n = 10
Group 1
n = 10

0.75 ± 0.550.6 ± 1.018.3  ± 4.2Guanase (U/L)

36 ± 21.425 ± 14.365.4 ± 48.6Alk .phosphtase 
(U/L)

Group 1 : Normal individuals with no history of hyperlipidemia Group 2 : 
Individuals with hyperlipidemia 

    The differences between serum guanase activity in patients and 
control groups are significant ( P < 0.05 ) when compound with alkaline 
phosphatase activity which was not significantly elevated ( P > 0.05 ) .
       The presence study suggests that guanase activity may appear 
earlier in the blood than alkaline phosphatase which will have a 
prediction on the occurrence of liver injury .                     
       On the other hand , guanase activity was also investigated in 
patients with hyperlipedemia who are also on interrupted simvastatin 
treatment ( 8 patients ) .Those patients were taken simvastatin for one 
week and then left the drug for a period of time and then continued in 
their treatments .Guanase levels were estimated also after 30 days of 
administration .
          As shown in table 2 , it was found that guanase activity    remains 
within normal as in control group .                                  
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Table 2 : Guanase activity is patients on interrupted Simvastation 
treatment

Control groupInterrupted 
treatment with 
Simvastation 
(n=12)

Enzymes
2
n=10

1
n=10

0,85 ± 0.60.7 ± 0.51.03 ± 0.62Guanase(U/L) 
39.3 ± 6.831.6 ± 1.044.6 ±18.6Alkaline 

phosphatase (U/L)

       Besides , Alkaline phosphatase activity was also not  increased 
when Simvastation was not taken continuosly for along time ( > 30
days).
       The results were not significant when compared to control groups  ( 
P > 0.05 ) .  
        It's known that guanase levels in the serum will elevate 
significantly in patients with liver diseases [9], and it had pointed that 
guanase levels were increased in patients with hepatitis (10) .
     Moreover , it was previously stated that guanase activity was high in 
most liver diseases [5,11].Although some studies were found that 
treatment with statin drugs in patients with hyperlipidemia will cause 
liver injury [5,6] and all liver enzymes will be also increase accordingly 
, but no previous studies indicated about the role of guanase in those 
patients . However , this study has indicated that guanase activity 
appears early and increases significantly in the sera of patients with 
hyperlipidemia who are on Simvastation treatment for a long time .
     This result was not associated with the elevation of alkaline 
phosphatase where this enzyme was increased in some patients and 
remained normal in others .This result may indicate that high guanase 
activity in patients on Simvastation to be on impotment predicting factor 
for liver injury as a result of uptaking of Simvastation for along time 
regardless that was associated with elevation of liver enzymes or not 
[9,11].  
        The results in table (2) indicated that Simvastation has no effect on 
liver when be administration at interrupted intervals .   
        This study has the most impotant recomendation that guanase 
should be estimated in patients on statin treatment to show if there are an 
injuries in liver or not .
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