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Abstract 
         Hyperlipidemia is one of the most important factors leading  to atherosclerosis and heart disease, 
therefore,  this study conducted to examine the effect of two newly synthesized compounds[3-(5-
(ethylthio)-1,3,4-thiadiazol-2-yl)-2,3-dihydro-2-(3-nitrophenyl)benzo[1-3-e] thiazin-4-one (I) and 5(4-
dimethyl amino) benzylidene amino)-1,3,4-thiadiazole-2-thiol(II)] on the activities of creatine 
kinase(CK) and 3-hydroxy-3-methylglutaryl- CoA reductase (HMGR) in male Wister mice . Also to 
determine the type of inhibition of these compounds on the above enzymes .The study was carried out 
on sixty male Wister mice  aged seven to eight weeks their weight ranged(180-200 g) . The mice were 
grouped as: group(1): control group (12 mice).Group(2):consisted of 48 mice in which the mice were 
daily administered cholesterol (25mg/kg/day) in coconut oil 6% and creamy cheese for 28 days. Lipid 
profile was measured for 12 of mice chosen randomely from G2 to assure  hyperlipidemia. Then 
group2 is  subdivided into three groups as:group (2.A): (12 mice) positive control group in which the 
mice were daily administered simvastatin (40mg /day) as standard drug for hyperlipidemia for 20 
days.Group(2.B):(12 mice) in which the mice were daily treated with (10-4)M of compound (I)via 
drinking water for 20 days. Group(2.C):(12 mice) in which the mice were daily treated with (10-5)M of 
compound II via drinking water  for 20 days.Lipid profile(Tch, TG, HDL-c, LDL-c and VLDL-c) 
were determined in all groups.The activities of CK and HMGR were determined in all groups. 
Lineweaver-Burk plot was used for determination of Vmax, Km and type of inhibition for treated and 
untreated groups with compounds I and II. The results showed significant elevation in levels  of Tch, 
TG, LDL and VLDL, while there are significant reduction in HDL-c levels in G2 comparing to control 
group(G1), after administration of fat rich diet. Simvastatin, compound I with concentration (10-4M) 
and compound I The results revealed that the levels of Tch, TG, LDL and VLDL were reduced while 
the levels of HDL-c was elevated after administration of simvastatin, compound I and II in G2A, G2B 
and G2C respectively. The results showed that the activities of CK reduced for group G2B and G2C 
while it is increased for G2A . The results also showed that the activities of HMGR were  reduced in 
the three groups. The effect of  compound I on CK activity was found to be noncompetitive inhibitor 
with Vmax values values(1000and 166.6) U/L respectively for the uninhibited and inhibited reactions 
and Km value (0.6)mmol/L for compound I and with Vmax values  (1000 and 250)U/L and Km 

value(0.84)mmol/L respectively for the uninhibited and inhibited reactions for compound II. 
Compounds  I and II were found to be noncompetitive inhibitors on HMGR with Vmax values (0.83 
and 0.16)U and Km value (0.34)mmol/L respectively for the uninhibited  and inhibited reactions for 
compound I and Vmax values (0.83 and  0.35) U and Km value(0.28)mmol/L respectively for the 
uninhibited and inhibited reactions for compound II.  In conclusion the  
new compounds(I and II) showed different inhibitory effect on CK and HMGR activities that could be 
used in treatment of hyperlipidemia and related disease in future. 
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Introduction  
      Dyslipidaemia is an increase in the lipids, and lipoproteins. Cholesterol and the 
triglycerides are the two lipids in the blood. Elevation of one or both of these is seen in 
dyslipidaemia. The study of hyperlipidaemia has recently gained considerable importance, 
mainly because of the involvement of lipids in cardiovascular disease[1]. 
    Atherosclerosis is a condition in which arteries are blocked to a greater or lesser extent by 
the deposition of cholesterol plaques, which can lead to heart attacks. The major lipids are 
generally cholesterol and its esters, in which the hydroxyl group is esterifies to a fatty acid; 
triglycerols are also found in these aggregates. LDL-c and HDL-c also play a major role in 
increase the risk for heart disease [2]. As excess  free cholesterol apoptosis. Over long periods 
of time, arteries become progressively occluded as plaques consisting of extracellular matrix 
material, scar tissue formed from smooth muscle tissue, and foam cell remnants gradually 
become larger. Occasionally a plaque breaks loose from the site of its formation and is carried 
through the blood to a narrowed region of an artery in the brain or the heart, causing a stroke 
or a heart attack[3].       
  Creatine kinase is a biologically important enzyme expressed by different tissues and cell 
types that catalyze the reversible conversion of creatine at the expense of adenosine 
triphosphate to phosphocreatine[4].  Clinically, creatine kinase is assayed in blood tests as a 
marker of myocardial infarction (heart attack), rhabdomyolysis (severe muscle breakdown), 
muscular dystrophy, the autoimmune myositis and in acute renal failure[5]. 
    3-Hydroxy-3-methylglutaryl-CoA reductase is a transmembrane glycoprotein located on 
the endoplasmic reticulum. This enzyme catalyzes the four-electron reduction of HMG-CoA 
to coenzyme A , and mevalonate, which is the rate-limiting step in sterol biosynthesis [6] .    
   Schiff bases of thiadiazole is important class of the most widely used organic compounds 
which gained importance in pharmaceutical fields due to abroad spectrum of biological 
activities like anti-inflammatory[7], and antihyperlipidaemic[8] . 
  Thiazine are another  useful units in the fields of medicinal and exhibit a variety of 
biological activities such as  antidyslipidemic[9], antibacterial [10], antifungal[11], and anti-
inflammatory[12].  
  The aim of the present study is to evaluate the effect of  some derivatives of thiadiazole  and 
thiazine in vivo on CK and HMGR activities. Also to determine the type of inhibition of these 
compounds which may be used as lipid lowering agents in future. 
 

Material and Methods 
     The structure of compounds I and II which were used in this study as lipid lowering agent 
are shown in figure(1). These compounds were prepared in previous study [13]. 
 

 
                                                        Figure No.(1)  
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     The study were carried out with sixty male Wister mice  aged seven to eight weeks (180-
200 g) ,obtained from animal house , of college of Medicine, Baghdad University. The mice 
were grouped as follows: 

Group(1): control group (12 mice) 
Group(2):consists of 48 mice in which the mice were daily administered cholesterol 
(25mg/kg/day)[14] in coconut oil 6% and creamy cheese for 28 days. Lipid profile were 
measured for 12 mice chosen randomly from G2 to assure hyperlipidemia. Group2 were 
subdivided into three groups as follows: 
Group (2.A): (12 mice) positive control group in which the mice were daily administered                 
simvastatin (40mg/day) as standard drug for hyperlipidemia for 20 days.             
Group(2.B):(12 mice) in which the mice were daily treated with (10-4)M of compound (I)via 
drinking water for 20 days. 
Group(2.C):(12 mice) in which the mice were daily treated with (10-5)M of compound II for 
20 days.  
      The chosen concentration was based on  in vitro previous study which gave the best 
inhibition from the other concentrations[15].  
 The Tch, TG, HDL-c, LDL-c and VLDL levels were determined in all groups (G1, G2, G2A, 
G2B and G2C) according to the standard procedures of the biochemistry laboratory of the 
hospital. 
    The results were expressed as mean+ SD.T-test was used for comparison between the two 
studied groups. P-vales <0.05 was considered statistically significant . 
 The CK activity was determined in all studied groups by using a ready kit from Randox-UK by 
monitoring the concentration of creatine kinase. The absorbance was recorded at 340nm [16]. 
  The HMGR activity was measured in all studied groups spectrophotometrically which  
HMG-CoA and NADPH performed from Sigma Alderage. The HMG-CoA dependent on 
oxidation of NADPH. Absorbance reduction at 340nm was measured in 6min interval[17]. 
    
Kinetic Study 
      The Km and Vmax for CK and HMGR were performed using different concentrations of   
substrate. Fixed concentrations of compounds I and II were used by utilizing the same 
concentrations of substrate without using both compounds were performed for the 
determination of the type of inhibition by Lineaver –Burk plot.  
 

Results and Discussion 
   Simvastatin, compounds I and II were used in treatment of mice with dyslipidemia. The 
G2A was treated with simvastatin, G2B was treated with (10-4) M of compound I and G2C 
was treated with (10-5) M of compound II for twenty days.  
   Table(1) showed the levels of lipid profile in G1, G2and G2A, G 2B, G2C .The results 
showed significant elevation in levels  of Tch, TG, LDL and VLDL, while there are 
significant reduction in HDL levels after administration of fat rich diet in G2 comparing to 
control group(G1). P-values <0.05 were considered  statistically significant . The results 
revealed that the levels of Tch, TG, LDL and VLDL were reduced while the levels of HDL-c 
were elevated after administration of simvastatin, compound I and II n G2A,G2B and G2C 
respectively.  
   Antihyperlipidemic agents which are active in cholesterol induced hyperlipidemic model 
function by one or more mechanisms. Therefore, higher intake of dietary cholesterol increases 
serum lipid profile by down regulation of LDL-c receptor synthesis thus decrease uptake of 
LDL-c via these receptors[18].      
    Some researches demonstrated that the actions may be due to increased inhibition of 
intestinal absorption of cholesterol, interference with lipoprotein production, increased  
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expression of hepatic LDL receptors and their protection etc. leading to an increased removal 
of LDL-c from the blood and its increased degradation and catabolism of cholesterol from the 
body[19]. 
    Clinical trials have demonstrated that intensive reduction of plasma LDL-c levels could 
reverse atherosclerosis and decrease the incidence of CVDs. Hypercholesterolemic animals 
are useful models for studies on cholesterol homeostasis, and drug trials to better understand 
the relationship between disorders in cholesterol metabolism, atherogenesis  as well as 
possible treatments for the reduction of circulatory cholesterol levels[20].  
  Table (2) showed the effect of compound I with concentration (10-4M) and compound II 
with concentration (10-5M) on CK and HMGR activities for all experimental groups. The 
results showed that the activities of CK reduced for group G2B and G2C while it is increased 
for G2A which is in agreement with the literature that statin elevated the levels of CK[14].The 
results also showed that the activities of HMGR were  reduced in the three groups.  

  The results revealed that compound I showed more potent antihyperlipidaemic effect than 
compound II. Also, compounds I and II exhibit more potent antihyperlipidaemic effect than 
simvastatin. 

-Lineweaver-Burk Plot for Sera of CK and HMGR for Untreated and 
Treated Mice: 
        Figures (1) and (2) showed the type of inhibition using Lineweaver-Burk plot for 
compounds I and II on CK activity for G2 respectively. Compound I and II showed a 
noncompetitive inhibitor on CK activity with Vmax values(1000and 166.6) U/L for uninhibited 
and inhibited enzyme respectively and Km value (0.6) mmol/L for compound I and  with Vmax 
vales (1000 and 250) U/L for uninhibited and inhibited enzyme respectively and Km value 
(0.84) mmol/L for compound II  . 
   Figures(3) and (4) showed Lineweaver-Burk plot for compound I and II effect on HMGR  
activity for G2, respectively.Compound I and II  showed a noncompetitive inhibitor on 
HMGR activity with Vmax values (0.83 and 0.16)U for uninhibited and inhibited enzyme 
respectively, and  Km value (0.34) mmol/L for compound I and  with Vmax  values(  0.83 and  
0.35) U for uninhibited and inhibited enzyme respectively, and Km value ( 0.28) mmol/L for 
compound II . 
 Inhibition of HMGR blocks cholesterol biosynthesis, which in turn stimulates the synthesis 
of LDL receptors, which localize to the surface of the cell and bind and internalize circulating 
lipoproteins, thereby lowering the plasma LDL cholesterol concentration[20]. 
   A series of keto-enamine Schiff bases, derived from 8-hydroxyquinoline was synthesized 
and subjected for in vitro antioxidant and antihyperlipidemic agents, The results demonstrated 
that Schiff bases compounds are found to be the most  potent antihyperlipidemic agent[21].  
   A novel series of Schiff bases of 2-phenyl-3-(amino substituted arylidene) quinazoline-4-
(3H)-ones, were synthesized and evaluated for antihyperlipidemic activity[22]. The nitrogen 
atom of Schiff bases may be involved in the formation of a hydrogen bond with the active 
centers of  cells constituents and interferes in normal cell processes[23].  
   A new thiazine derivatives which was prepared by recent studies showed squalene synthase 
inhibitory/hypolipidemic activities which suggested that these compounds strongly inhibited 
in vitro microsomal lipid and LDL peroxidation[24]. 
    A more recent research synthesized novel model of thiazine derivatives that significantly 
exhibited antidyslipidemic  and antioxidant properties[25]. 
    Recent studies revealed that organic compounds may be bound to the active site by 
molecular interactions such as hydrogen bound, hydrophobic, and cation-π interactions and 
interacting residues[26-28].  
 
 



 

136 | Chemistry 

 2015) عام 1(العدد   28المجلد                             مجلة إبن الھيثم للعلوم الصرفة و التطبيقية                                                 

Ibn Al-Haitham J. for Pure & Appl. Sci.                                           Vol. 28 (1) 2015  
 

References 
1.Stapleton, PA.; Goodwill, AG.;  James, ME.; Brock, RW. and Frisbee,JC. (2010) 
Hypercholesterolemia and microvascular  dyslipidemia:interventional strategies. Journal of 
Inflammation ; 7:54. 
2.Camphell, MK. and Farrel, (2014)  SO. Biochemistry Thomson Brooks learing. 7th ed,  
3. Berg, JM.; Tymoczko, JL. and stryerl.(2013) Biochemistry. 7th ed. WH. Freeman and  
company, New York. 
4. Prasad, NK., (2011) Creatine Kinase. 1th ed. Enzyme Technology Pacemaker of       
Biotechnology:PHI Learning.  
5. Shivanada, NB.;(2008) Manipal Manual of Clinical Biochemistry. 3rd ed. Jaypee    brothers    
medical publishers (P) Ltd New Delhi.  
6. Abdin, MZ.; Kiran, U.; and Aquil, S.;(2012) Molecular cloning and structural   
Characterization of HMG-CoA reductase gene from Catharanthus roseus (L.)G. Donn. cv. 
Albus. Indian Journal of Biotechnology;11:16-22.  
7. Pandey, A.; Dewangan, D.; Verma, S.; Mishra, A.; and Dubey, RD.(2011)Synthesis of  
Schiff  bases of 2-amino-5-aryl-1,3,4-thiadiazole and its analgesic, anti- inflammatory, 
antibacterial and anti-tubercular activity. International Journal of Chem Tech Research ; 3(1): 
178-184. 
8. Patel, RN.; Patel, PV.;Desai, KR.; Purohit, PY.; Nimavat, KS.;and Vyas, KB.(2012) 
Synthesis of new heterocyclic Schiff bases, thiazolidinone and azetidinone  compounds and 
their antibacterial activity activities. Heterocyclic Letters;2(1):99-105. 
9. Miri, R.; Razzaghi-asl, N.; and Mohammadi, MK.(2013) QM study and  conformational  
analysis of an isatin Schiff base as a potential cytotoxic agent. Journal of  Molecular 
Modeling; 19(2): 727-735. 
10. Rathod, SP.; Charjan, AP.; and Rajput, PR.(2010) Synthesis and Antibacterial  Activities  
of  Chloro-Substituted-1,3-Thiazines. Rasayan J; 3(2): 363-367. 
11. Reddy, CS.; Nagaraj, A.(2008) Synthesis and Biology Study of Novel Bis-               
chalcones, Bis-thiazines and Bispyrimidine. J. Iran. Chem. Soc; 5(2): 262- 267.    
12. Kalirajan, R.; Sivakumar, SU.; Jubie, S.; Gownamma, B.; and Suresh, B.(2009) Internl.  
Chem Tech Res. ;1(1):27-34. 
13. Ruwaidah, S.; Ali, H.S. and Khalid, F.A. (2013) Synthesis and Characterization of      
new Heterocyclic Compounds Derived from 1,3,4-Thiadiazole and their                      
antibacterial study Athesis Submitted to the Council of college of Education for a                     
pure Science, Ibn- Al-Haitham, University of Baghdad, in partial fulfillment of   
requirements for the Degree of Master of Science in Chemistry. 
14. Deng, R.(2009) Food and food supplements with hypocholesterolemic effects,    
Recent  patents ,FoodNutr. Agric.; 1:15-24. 
15. Zeinab, M.M. Al-Rubaei; Geihd H. Alubaidi; and Tamara A. Alubaidi(2014) Kinetic 
Study of the Effect Some Novel Lipid Lowering Compounds on Creatine Kinase and 3-
Hydroxy-3-Methyl-Glutaryl-Co enzyme A Reductase Activities, Journal of Natural Sciences 
Research ,4(10),99-105. 
16. Chemnitz, G.etal.(1977), Dtch. Med. Wshr. CK NAC liquid UV LiquidNAC   
 Activated UV Test. ; 104:257. 
17. Xie, W.; Wang, W.; SU, H.; Xing, D.; Cai, G.; and Du, L. (2007) 3-Hydroxy-3-   
 Methylglutaryl  Coenzyme a reductase, Int. J. Pharmacol; 6(5): 705-711. 
 18.Dhandea, RS.;Kaikinia, AA.; Patila, Ka.; and Kadama, V.(2014)                       
Antihyperlipidemic Activity of Bambusa Bambos (Druce.) and swertia chirata  (Buch-ham) in 
cholesterol suspension induced hypercholesterolemia in rats.   Maharashtra;6(1): 607-610. 
 
 



 

137 | Chemistry 

 2015) عام 1(العدد   28المجلد                             مجلة إبن الھيثم للعلوم الصرفة و التطبيقية                                                 

Ibn Al-Haitham J. for Pure & Appl. Sci.                                           Vol. 28 (1) 2015  
 
19. Ochani, PC.; and Mello, PD.(2009) Antioxidant and antihyperlipidemic activity of  
Hibiscus sabdariffa Linn. Leaves and calyces extracts in rats. Indian Jouirnal  of Experimental 
Biology;47:276-282. 
20.Rerkasem, K.; Gallagher, PJ.; Grimble, RF.; Calder, PC.; and Shearman, CP.(2008)   
Managing hypercholesterolemia and its correlation with carotid plaque morphology in 
patients undergoing carotid endoterectomy (Review A). Vascular Health Risk 
Manage;4(6):1259-1264. 
21. Chandramouli, C.; Shivanad, MR.; Nayanbhai, TB.; Bheemachari, B.; and   
udupi, RH.(2012)  Synthesis and biological screening of certain new triazoleschiff   
bases and their derivatives bearing substituted benzothiazole moiety. Journal of  Chemical   
and  Pharmaceutical Research; 4(2): 1151-1159. 
22.Ganguli, MF.; Maity, RK.; Bera, RK.; and Panigrahi, M.(2012) The study of 
antihyperlipidemic activities of Schiff bases of 4(3H) quinazolinone derivatives in rats. 
International Journal of Pharmacy and Pharmaceutical Sciences;4(2):175-178. 
23. Vashi, K. and Naik, HB.(2004) Synthesis of Novel Schiff base and azetidinone derivatives 
and their antibacterial activity. European Journal of Chemistry;1:272-276. 
24. Matralis, AN.; Katselou, MC.; Nikitakis, A.; and Kourounakia, AP.(2011)  Novel 
benzoxazine and benothiazine derivatives as multifunctional antihyperlipidemic agents. J. 
Med. Chem.;54(15):5583-5591. 
25. Matralis, AN.; and Kourounakis, AP.(2014) Design of Novel potent Antihyperlipidemic   
Agents with Antioxdant / Anti-inflammatory properties: Exploiting Phenothiazin’s Strong 
Antioxidant activity. J. Med. Chem.; 57(6):2568-2581. 
26. Sonm, M.; Beak, A.;Sugunadevi, S.; Chanin, P.; Shalini, J.; and Lee, 
 KW.(2013)Exploration of Virtual Candidates for Human HMG-CoA Reductase  
 Inhibitors Using Pharmacophore Modeling and Molecular Dynamics Simulations.       
Plos/One;10:1371. 
27. Perchellet, JH.; Perchellet, EM.; Crow, KR.; Busek, KS.; Brown N.; Ellappan, S.;  Gao, 
GE.; Luo, D.; Minatoya, M.; and Lushington, GH.(2010) Novel synthetic inhibitors  of  3-
hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase activity that inhibit tumor cell 
proliferation and are structurally unrelated to existing stations. Int J Mol Med;24(5):633-643. 
28. Keaney, JF.; MD, Jr.; Curfman, GD.; John, A.; and Jarcho, MD.(2014)  A Pragamtic View   
of the New Cholesterol Treatment Guidelines. N Engl J  ;370:275-278. 
 
                                                                                                                                             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

138 | Chemistry 

 2015) عام 1(العدد   28المجلد                             مجلة إبن الھيثم للعلوم الصرفة و التطبيقية                                                 

Ibn Al-Haitham J. for Pure & Appl. Sci.                                           Vol. 28 (1) 2015  
 
Table No. (1): The Levels of Lipid profile in Control Group and Experimental Groups. 
 

         Parameters 
  Groups  

G1 
n=12 

G2 
n=12 

    G2A 
   n=12 

G2B 
n=12 

G2C  

n=12 
Tch (mg/dl) 155±2.4 600±20.5 340±0.97 172±0.91 250±0.86 
TG (mg/dl) 100.3±5.1 325.01±15.6 299±9.3 205±10.3 280±6.4 

HDL (mg/dl) 43±6.9 25.6±4.2 40.1±6.1 50.3±4.01 45±7.3 
LDL (mg/dl) 62.1±3.4 510±9.3 240±2.7 81±2.4 149±3.6 

VLDL (mg/dl) 30.1±0.19 65.3±0.25 59.8±0.43 41.6±0.74 56.4±0.86 

                             P-values <0.05 was considered statistically significant  

 
Table No. (2):  Showed the Activity of CK and HMGR Activities in G1and G2 Before 

and After Addition of Simvastatin, Compound I and Compound II. 

               Parameters 
   Groups 

CK activity 
(U/L) 

HMG-CoA reductase 
activity(U) 

G1 113.4 0.034 
G2 989 0.51 

G2A 1000 0.24 
G2B 163.4 0.020 

G2C 176.6 0.024 

 

Figure No. (1): Lineweaver-Burk Plot for the effect of Compound I  on CK Activity 
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Figure No. (2): Line weaver-Burk Plot for effect of Compound II on CK Activity  
 

 

 

Figure No. (3): Line weaver-Burk Plot for Compound I Effect on HMGR  
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    Figure No. (4) Line weaver-Burk Plot for Compound II Effect on HMGR  
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فعالية كل من   دراسة حركية لتأثير بعض المركبات المخفضة للدھون في
ريدكتيز نزيم أي إ-مثيل كلوتاريل كو-3-ھيدروكسي-3نزيمين الكرياتين كاينيز ولإا

  في ألفئران المختبرية التي تم حث ارتفاع الدھون فيھا
  

  زينب منيب مالك
  غيد حسان عبد الھادي 
 تمارة احمد عبد الكريم 

  
  /جامعة بغداد)ابن الھيثم (قسم الكيمياء/ كلية التربية للعلوم الصرفة 

    
  2014 كانون الاول21قبل البحث في :،2014ايلول7استلم البحث في:

  الخلاصة
نزيمين لإالھدف من ھده الدراسة ھو تقدير تأثير بعض مشتقات الثياديازول والثيازين جديدة التحضير في  فعالية كل من ا          

عن قياس صورة الدھون في ألفئران المختبرية  ʺنزيم أي ريدكتيز فضلاإ- مثيل كلوتاريل كو- 3-ھيدروكسي- 3الكرياتين كاينيز و
  10)-4بتركيز(  )I(تم اختبار تأثير المركب  التي تم حث ارتفاع الدھون لديھا بواسطة تغذيتھم بالاغدية الغنية بالكولستيرول .

  . الحية ) مولاري داخل الخلية10-5  (بتركيز  )II(مولاري والمركب 
غم) التي تم  200- 180من الذكور الذين تتراوح اعمارھم بين سبعة الى ثمانية اسابيع ( ʺأجريت الدراسة على ستين فأرا

  الحصول عليھا من البيت الحيواني في كليه الطب ,جامعة بغداد .تم تقسيم الفئران المختبرية كما يلي:
      الكولسترول  ʺنت تعطى يوميافأرة) كا 48) والمجموعة الثانية: تتكون من (ʺفأرا 12المجموعة الاولى: مجموعة السيطرة(

  ʺ. تم قياس صورة الدھون لاثني عشر فارا ʺ)يوما28كامل الدسم لمدة ( ʺوجبنا 6و زيت جوز الھند%  ),ملغم/كلغم/يوم25( 
على  اختيروا عشوائيا" من المجموعة الثانية للتأكد من ارتفاع الدھون فيھا. ثم قسمت بقية  المجموعة الثانية الى ثلاث مجاميع

  تي:لآالنحو ا
) كدواء قياسي ملغم/يوم40فأرة) كمجموعة سيطرة موجبة في الفئران التي تعطى يوميا سمفاستاتين ( A2) :12المجموعة 

) 10-4بالمركب الاول بتركيز  ( ʺيومياعولجت ھذه  الفئران  إذفأرة)  12: (B2المجموعة ). ʺيوميا 20لمدة ( لارتفاع الدھون 
يز بالمركب الثاني بترك ʺيوميافأرة)  وعولجت ھذه  الفئران 12: ( C2).المجموعة ʺيوميا 20الشرب لمدة (مولاري عن طريق 

  )ʺيوميا 20) مولاري عن طريق الشرب لمدة (5-10(
نزيم إ- مثيل كلوتاريل كو-3- ھيدروكسي-3كرياتين كاينيز و وكذلك تم قياس فعالية كل من الانزيمين ال ، الدھون صورةتم قياس   

اي لكل المجاميع المدروسة . كما تم قياس قيمة الفعالية القصوى وثابت ميكاليز ونوع التثبيط للمجموعات المعالجة  وغير 
  . )II و  I(المعالجة بالمركبين 

و  1000(قصوى  كرياتين كانيز بفعاليةفي الانزيم  ʺلاتنافسيا ʺتثبيطيا ʺ) أظھرا تأثيراII و  I(أن المركبين  أظھرت النتائج      
بفعالية ) I) ملي مول /لتر للمركب (0.6بقيمة (  للانزيم المثبط وغير المثبط على التوالي و ثابت ميكاليزوحدة/لتر  )166.6

  ملي مول /لتر )0.84بقيمة (  ) وحدة /لتر للانزيم المثبط وغير المثبط على التوالي، وثابت ميكاليز250و  1000(قصوى 
مثيل كلوتاريل -3- ھيدروكسي-3فعالية انزيم على  آلاتنافسي آ)اظھرا تثبيطII و  I(المركبين ) .كما بينت النتائج بأن IIللمركب (

) ملي 0.34بقيمة (  وثابت ميكاليز للانزيم المثبط وغير المثبط على التوالي وحدة )0.83و 0.16(انزيم اي بفعالية قصوى -كو
بقيمة (    وثابت ميكاليز،  للانزيم المثبط وغير المثبط على التوالي وحدة )0.83و 0.35( قصوى ) بفعالية Iمول /لتر للمركب (

  .) II) ملي مول /لتر للمركب (  0.28
) مھمان في تطور عوامل جديدة كمضاد لارتفاع الدھون التي ابدت تأثير II و  Iاستنتج من ھذه الدراسة بأن المركبين (     

-3في  ʺتثبيطيا ʺكانيز، في حين ان الستاتينات تسبب ارتفاع ھذا الانزيم . كما ان المركبات اظھرت تأثيراتثبيطي على الكرياتين 
  وھو الانزيم المنظم لتخليق الكولسترول . انزيم اي ريدكتيزاكثر من السمفاستاتين-مثيل كلوتاريل كو- 3-ھيدروكسي

  
  .انزيم-مثيل كلوتاريل كو- -3ارنز و:المركبات المخفضة للدھون,الكرياتين كالكلمات المفتاحية

  


