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Abstract

Diabetes Mellitus is a common disease caused by either a deficiency in the secretion of insulin from β-cells or abnormal insulin receptor will lead to physiological and biochemical changes in different part of the body including the blood, there fore this study was included 22 rabbits induced diabetes mellitus (DM) in which injuction the alloxan under skin. Isoenzyme of creatine kinase (MM-CK, BB-CK and MB-CK) were separated by column of DEAE-cellules gel on serum of 22 normal rabbits and the same number with induced DM.
The aim of this project is seperation Isoenzyme of creatine kinase (MM-CK, BB-CK and MB-CK) from serum and (WBCs) and determination the effected level influenced by oxidative stress rabbits induced (DM),and we showed that the activity of MM-CK and MB-CK were influenced with DM. The BB-CK was resistance the changes in concentrations with the control  group.

Before starting the evaluation, it was prepared the (WBCs) from the rabbits (22 control and 22 patients).

In isoenzyme of creatine kinase (MM-CK, BB-CK and MB-CK) results showed that the diabetes mellitus as more effective on MM-CK and MB-CK(14±74.6)and,(1.2±6.3) ,respectively,  than on the  BB-CK (0.5±2.6).

The results of the study showed that there are significantly decreased in level of activity of creatine kinase  in patients (for serum 80.622±) IU/L compared with controls(105.538± )IU/L in both serum and, (WBCs) .

         Finally, this study was illustrating that there were no significant differences (P ≤ 0.01) between the levels of serum and (WBCs)  in each groups for the parameters studied (isoenzyme creatine kinase )

الخلاصة
مرض السكر من الامراض الشائعة سببه اما خلل في افراز الانسولين من قبل خلايا بيتا او خلل في تركيبة الانسولين نفسه عندما تكون عمليات افرازه طبيعية مما يسبب في حدوث تغيرات فسلجية وكيموحياتية في مختلف اعضاء وانسجة الجسم ومن ضمن هذه التغيرات ما يحدث من اضطرابات في بعض معايير الدم, لذلك فقد أجريت هذه الدراسة على 22 أرنب أستحدث فيها مرض السكري بواسطة حقنها بالالوكسان تحت الجلد لمعرفة أهم التغيرات التي تحدث في فعالية إنزيم الكرياتين كاينيز
هدف البحث هو فصل متشابهات الأنزيم للـ الكرياتين كاينيز في المصل وكريات الدم البيض لمعرفة مستويات أي منها يتأثر بجهد التأكسد في مرض السكري المستحدث في الأرانب.
 أظهرت نتيجة البحث أن مرض السكري يعمل على زيادة توليد الجذور الحرة لدى الأرانب فيمكن ملاحظة ذلك من خلال الانخفاض في المتغيـر (CK) حيث بلغت قيمته في المصــــــل         (22 ±80.6  ) عند مقارنة قيمها مع مجموعة السيطــــــــرة ( 38±105.5)أما قيمتــها في كـريات الدم البــــــيض فكانت (100±36.7) عند مقارنتــها مع مجموعة السيطرة (12±79 ) .


أما في متشابهــات إنزيم الكرياتين كاينيز يكون تأثير مرض السكري على فعالية كل من المتناظر الإنزيمي إلMM-CK  وMB-CK أكثر من تأثيره على الـBB-CK في كل من المصل وكريات الدم البيض حيث بلغت قيمها في المصل بوحدة IU/L (14±74.6)و(1.2±6.3)بينما في الـBB-CK تكون الفعالية(0.5±2.6)وهي نفس القيمة في مجموعة السيطرة والمستحدث فيها مرض السكري. 

        وأخيرا" أظهرت الدراسة أنه لا يوجد فرق معنوي  في نتائج مستوى فعالية أنزيم الكرياتين كاينيز (P ≤ 0.01) في المصل عن تلك النتائج بكريات الدم البيض للأرانب المختبرية المستحدث فيها مرض السكري بعد مقارنتها مع مجموعة السيطرة.
Introduction
          Creatin kinase(CK)(EC.2.7.3.2) is classified as one of transferase family of enzymes that transfer a phosphate group to nitrogen group as a accepter also, it was called creatine phospho kinase. (1)
                 Creatine was reported to be more sensitive indicator than blood urea (2) in the testing  of kidney function, cratinine is anhydrous creatine formed from elaboration of phosphate group of phaspho -ration , then pass to kidney through blood to exerted with urine. the concentration of creatine in the blood and urine is proportion to the muscle size and it is not affected by diet-courante. It is concentration found to be constant along 24 hrs, for this reason it was consider to be the best indicator of kidney function as shown in equation below. (3)
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             Ck widely distributed in human body. It has three isoenzymes, that located in deferent tissues, ( CK-BB ), (CK-MM) and (CK-MB). (3)                                                                             
Material and methods

             Fourty four experimental rabbits was grouped into two groups 22experimantal  rabbits as a control group and the other 22 rabbits as a test group.

             Animals subject to present study were males with 4 – 9 months age its weight was (750-1750) gm.

           Test group was fasted for 18 hrs, then injected under skin with 150 mg/kg body weight of alloxan dose freshly prepared ,this process was  repeated for 3dayes to 450 mg /kg body weight as a total dose.
           The experimental rabbits was feeding with 50% glucose solution given with drinking water in the first day after alloxan injection , the level to set   and take enough of eating and drinking .(4) 
            The rabbits of control group was anaesthetized  (that live in animal house for  (10-15)days and eat a plant ) by chloroform smelling ,the blood  was with drawn by fine needle .

            The amount of with drawn blood was (10-17)ml, also blood was with    drawn from rabbits with DM after a week from alloxan injection .  (5)
Isolatio process of leucocyte cells:
          With drawn blood leave at room temperature for30-60 win to precipitation of RBC, a buff coat was formed between serum (the upper) and RBC (the lower ).

         The RBC was separated after the addition of dextrin by formation  an upper ring with a plasma and buffy coat .

            Upper layer was isolated that contain WBC in a test tube then kept in refrigerator until use.(6)
Purification and  digestion process of leukocyte cells : 
10 ml of blood was taken and put in centrifuge tube (10ml size )2 ml of freshly prepared dextrin and well mixed by vertex leave to 45 min to precipitate the cells and RBC.

            Supernatant was drain in another centrifuge tube and centrifuged at (500 x g) for 10 min. The precipitate is represent the WBC.

            Washing process was repeated to washing WBC by adding 1ml of 0.1 g/100ml Nacl and 3 ml of iced distilled water then mixed well, after this 3ml of  cooling solution of 1.8 g/100ml Nacl and centrifuged at (500 x g )for 10 min, then supernatant was isolated and drained.  The forming precipitate is WBC.

           WBC was broken by use of (1.5ml) triton x-100 solution of precipitate with mixing ,then put in beaker contain iced water for five time to get the broken WBC.

Separation of CK isoenzymes from sera by ionexchange chromatography:
           Mercers method was used to separation CK isoenzyme using EDAE-Cellulose instead of DEAE-Sephadex-A-50 due to high sensitivity and specificity to CK isoenzym. .(7, 8) 
Measurement of CK activity in seram and WBC:
CK catalyzed the reaction between creatine phosphate with ADPt formation of creatin and ATP. Glucose present in the kit phosphorate oxidized to glucorate-6-phosphate by the action of 6-phosphate dehydrogenase and in the presence of NADP as a coenzyme that convert to NADPH.

            The increase absorption of NADPH at340 nm was measured which proportion to the CK activity
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Results and Discussion

          CK activities found to be significantly decreased in sera and WBC of rabbit with DM than those of control group as shown in table 1

Table (1) CK activity (V/L)in sera and WBCof diabetic rabbits and control         

	Sign
	P
	95% C.I.
	SE
	CK  U/L         
	SD
	Mean
	
	

	
	
	Lower
	Upper
	
	Lower
	Upper
	
	
	
	

	------
	------
	------
	------
	8.1
	54
	169
	38
	105.5
	Serum
	Control
(22)

	------
	------
	------
	------
	7.8
	66
	176.4
	36.7
	100
	WBC
	

	Sign
	0.001
	6.2
	43.7
	4.7
	54
	120
	22
	80.6
	Serum
	Rabbit with      DM  (22)

	Sign
	0.001
	4.7
	36
	2.7
	66
	107.7
	12
	79
	WBC
	


           The notice increment in the standard deviation may attributed to the anesthesia are injection of fine needl . (9)
          The symptoms of Dm was appear of Rabbits after 7 days from alloxan injection, by using indicator table on animal urine.
Then the conformation of DM is occur by measuring the blood glucose .The rabbits that reveal >300 mg/100ml as concentration of blood glucose were consider to be diabetic and show sever weakness and multi urination. (10)
           CK activity always almost consider to be a biomarker in diagnosis the abnormalities in skelatl and cardic muscles. . (11)
           Several studies had been reported that CK activity decreases in the sera of patients with DM due to complication of abnormality of cardic muscle (12,13,14) uted this depletion in to the CK activity to reaction of enzyme with ROS. (15 )
         The elevation in ROS in patients with DM cause a depilation in CK activity in both serum and WBC .  (15,16,17)   where :
1.ROSreact with enzyme and other biomolecules and effected on their stricture and function that due to deference in their pathological condition .Where the site effect of CK contain cystine which consider to be key of enzyme activity and substrate binding site .(18)
           Cystiene reports to be the target or ROS which generated in the status of hyperglycemia causes an oxidation in thiol group of active site due to impairment of CK.

         Several studies found O2. and OH. To have reversible inhibition on enzyme activity , whereas the inhibition impact found for ONOO. To be irreversible.(19,20,21)
          The enzyme super oxide dismutase (SOD) has a reversible action to the O2. and OH. Radicals where acts to scavenging and convert them to H2O2 ,this process consider to have protective role to CK. (15 )
This protection came for two reason; First SOD reduce the oxidized thiol group of active site, second SOD can react directly with ROS which mean give rise to active site to do his role. (15, 22)
2.Alloxan and streptozotocin widely use in induce of DM in experimental animal by reacting the nitric oxide with Bcell, this was suggested by (23) and  (24),where they notes that the rise in RNS in DM patients lead to rise nitric oxide which is act against CK action by decrease CK activity by nitrosylation of the thiol groups that CK have eight of them. (25)  
3.Hassan Mekhfie et. al. Show that CK consider to be the main target of RNS. (22)
           All previos notes confirms the decrease of CK activity as a result of ROS and RNS on thiol group but its quantity seem to be an changeable. (18)
           In the present study,the activity of CK-MM RNA found to be decrease 61.1%when compared with control due to decrease in CK-MM (patient depletion) (12)  where as ,CK-BB was constant as show in figure 3 and 4.


[image: image3] 
Figure(1)A. CK activity (V/L)in sera of control group of rabbits

and B. CK activity (V/L)in sera of diabetic rabbits


[image: image4]
Figure(2)C. CK activity (V/L)in WBC of control group of rabbits and D. CK activity (V/L)in WBC of diabetic rabbits
Conclusions

1. The differences in CK activity can be used to conclude the effect of DM on rabbits.

2. The effect of DM on CK isoenzyme found to be high in CK-MM and CK-MB were than CK-BB. 
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ورقة1

		CK F or Control								CK For Patient

		Serum				WBC				Serum				WBC

		A		C		A		C		A		C		A		C

		18		83.7		16		77.9		24		110		21		99.7

		40		86.8		36		168.9		17		77.9		15		68.7

		32		90		23		107.7		27		54		26		81.7

		28		130.3		27		126.4		34		96.2		31		90

		39		81.7		38		125.6		23		105.4		21		96.3

		33		90		33		154.5		36		77.9		33		76.2

		37		169.8		35		73		26		120.2		23		64.3

		37		172.3		36		77.9		16		74.2		14		67.6

		15		73		14		68		29		76.2		27		73

		36		167		34		160		17		77.9		14		68.1

		17		80		14		66		32		54		31		80

		29		137.2		27		125.6		20		96.2		19		88

		39		80.1		38		176.4		23		54		23		107.7

		22		105		20		93		17		80.7		15		72.3

		18		83		17		79		16		76.2		14		66.9

		35		64.3		33		68		22		102		20		95

		16		76.2		15		73		10		44		9		73

		21		100		20		93		23		109		21		90

		11		54		14		66		32		102		36		68

		33		155.3		32		77.9		29		76.2		26		90

		17		79.2		16		77		11		54		10.6		66

		35		163		34		73		29		54		29		73

		27.63636364		105.5409090909		26		100.3545454545		23.3181818182		80.5545454545		21.7545454545		79.7954545455

		9.3007597664		37.2005090274		8.9137279213		35.8651860479		7.1120024263		21.5901856338		7.356612812		12.4570709118

		GSH For Control								GSH For Patient

		Serum				WBC				Serum				WBC

		A		C		A		C		A		C		A		C

		5		11.9		5		11		8		21		7		16.9

		4		9.5		3		7.3		2		6		3		8

		7		16.5		6		15		3		7		3		8

		5		11.9		5		11		4		9.5		3		8

		8		19		9		23		3		7		2		5

		6		14.2		5		11		9		21		15		35

		3		7		2		6		9		21		8		19

		11		26.1		9		23		3		7		2		5

		13		33.3		12		36		6		15		4		10

		11		26.1		7		17		9		23		6		15

		14		35		11		28		8		20		6		15

		13		33.3		10		25		5		12		3		7

		14		35.8		13		33		6		15		5		12

		13		33.3		10		25		7		17		4		10

		13		37.1		12		34		6		17		4		11

		11		31.4		8		22		9		25		8		22

		13		37.1		10		28		7		20		6		17

		12		34.1		10		28		5		14		3		8.5

		13		37.1		12		34		10		28		7		20

		11		31.4		4		11		9		25		6		17

		11		31.4		10		28		5		14		3		8.5

		12		34.2		8		22		5		14		2		5.7

		10.1363636364		26.6681818182		8.2272727273		21.7409090909		6.2727272727		16.2954545455		5

		3.4548444847		10.0598837136		3.1032507616		9.0393412416		2.3390327873		6.3149517577		2.8919952219
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MM-CK 74.6 IU/L

MB-CK 6.3 IU/L

BB-CK 2.6



ورقة1

		CK F or Control								CK For Patient

		Serum				WBC				Serum				WBC

		A		C		A		C		A		C		A		C

		18		83.7		16		77.9		24		110		21		99.7

		40		86.8		36		168.9		17		77.9		15		68.7

		32		90		23		107.7		27		54		26		81.7

		28		130.3		27		126.4		34		96.2		31		90

		39		81.7		38		125.6		23		105.4		21		96.3

		33		90		33		154.5		36		77.9		33		76.2

		37		169.8		35		73		26		120.2		23		64.3

		37		172.3		36		77.9		16		74.2		14		67.6

		15		73		14		68		29		76.2		27		73

		36		167		34		160		17		77.9		14		68.1

		17		80		14		66		32		54		31		80

		29		137.2		27		125.6		20		96.2		19		88

		39		80.1		38		176.4		23		54		23		107.7

		22		105		20		93		17		80.7		15		72.3

		18		83		17		79		16		76.2		14		66.9

		35		64.3		33		68		22		102		20		95

		16		76.2		15		73		10		44		9		73

		21		100		20		93		23		109		21		90

		11		54		14		66		32		102		36		68

		33		155.3		32		77.9		29		76.2		26		90

		17		79.2		16		77		11		54		10.6		66

		35		163		34		73		29		54		29		73

		27.63636364		105.5409090909		26		100.3545454545		23.3181818182		80.5545454545		21.7545454545		79.7954545455

		9.3007597664		37.2005090274		8.9137279213		35.8651860479		7.1120024263		21.5901856338		7.356612812		12.4570709118

		GSH For Control								GSH For Patient

		Serum				WBC				Serum				WBC

		A		C		A		C		A		C		A		C

		5		11.9		5		11		8		21		7		16.9

		4		9.5		3		7.3		2		6		3		8

		7		16.5		6		15		3		7		3		8

		5		11.9		5		11		4		9.5		3		8

		8		19		9		23		3		7		2		5

		6		14.2		5		11		9		21		15		35

		3		7		2		6		9		21		8		19

		11		26.1		9		23		3		7		2		5

		13		33.3		12		36		6		15		4		10

		11		26.1		7		17		9		23		6		15

		14		35		11		28		8		20		6		15

		13		33.3		10		25		5		12		3		7

		14		35.8		13		33		6		15		5		12

		13		33.3		10		25		7		17		4		10

		13		37.1		12		34		6		17		4		11

		11		31.4		8		22		9		25		8		22

		13		37.1		10		28		7		20		6		17

		12		34.1		10		28		5		14		3		8.5

		13		37.1		12		34		10		28		7		20

		11		31.4		4		11		9		25		6		17

		11		31.4		10		28		5		14		3		8.5
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شكل B يمثل العلاقة بين الـ GSH و الـCK لكريات الدم البيضاء في مجموعة الـControl
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Figure A

MB-CK 11 IU/L

BB-CK 2.7 IU/L

MM-CK 104.7 IU/L



		



Figure B
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Figure D

BB-CK 2.6
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Fig.(3.1) The Level CK Activity in Sera and WBC for 
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Fig.(3.1) The Level CK Activity in Sera and WBC for Both Control and Patients
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Fig.(3.1) The Level CK Activity in Sera and WBC for Both Control and Patients
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