Biochemical effects of artichoke leaves extract on STZ induced diabetes in rats.
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ABSTRACT
Diabetes mellitus is chronic common disease spread between population in developing countries as well as drugs used in treatment have serious side effect on patients. Thus using natural herbs in therapy may be effective in treatment of diabetes with no or less side effect. For this purposes four groups each of 10 male albino rats were studied. Group (1) act as normal control. Group (2) rats injected I/P with streptozotocin (STZ) and not treated (control diabetic). Group (3) diabetic rats treated with artichoke leaves extract at dose of 20mg/kg b.w/orally. Group (4) diabetic rats treated with artichoke leaves extract at a dose of 40mg/kg b.w/orally daily for six weeks. Blood samples were collected from all rats groups at 2, 4, and 6 weeks after administration of artichoke leaves extract. Our results revealed that diabetic rats showing highly significant increase in plasma glucose, total cholesterol (TC), triacylglycerol(TAG), high density lipoprotein (HDL-c), very low density lipoprotein (VLDL-c), low density lipoprotein (LDL-c) and L- Malonaldialdhyde (L-MDA) as compared to normal rats. While rats treated with artichoke leaves extract showing significant decrease of plasma glucose, cholesterol, TG, VLDL and LDL-c. On contrast plasma HDL-c showing significant increase while L-MDA reveald non significant decrease as compared with diabetic rats all over the experimental period. In addition, our data showing that, artichokes leaves extract modulate changes in erythrocytes antioxidant enzymes of diabetic rats. So we encourage using of artichoke as a natural herbs to help in treatment of diabetes with suitable doses to avoid side effects of chemical drugs.  
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INTRODUCTION

Back to nature by using natural compound in the therapy instead of using synthetic drugs which have many adverse effects that may be harmful than disease itself (Mayne, 1994). Today a large percentage of our current pharmaceutical drugs are based on plant extracts from various parts of the world such as artichoke leaves extract which consider one of the few phytopharmaceutical who's experiential and clinical effects have been confirmed to great extent by Bio-medical research (Kirchhoff., et al, 1994). As it contains inulin a polyfructosan or fructose polysaccharides that exert beneficial effects on blood sugar control. The consumption of this artichoke roots as vegetables or as teas may be effective in reducing post prandial hyperglycemia (Sweeny et al., 2005). globe artichoke can be  used for all types of liver and gall bladder disorders, diabetes, high cholesterol diseases hypertension, diarrhea, ulcers and gout (Emenderfer, 2005), Moreover,                                                      Leaf extract contain most active compounds such as flavonoids, chlorogenic acid, caffeoylquinic acid derivatives (cynarin is one of them), luteolin, scolymoside and cynaroside  (Lluke and Robin 2002). So the present study aimed to investigate the effect of artichoke leaves extract as natural herbs on glucose level, lipid profile and antioxidant enzyme activities of STZ induced diabetic rats.

MATERIALS AND METHODS

Forty, adult white male albino rats, 12-16 weeks old and weighted 200-250 gm were used in these experiments. Rats were kept at a constant environment and nutritional condition through out the experimental period. Water was supplied ad-libitum.

Induction of diabetes:

Diabetes was induced by using I/P injection of STZ at a dose of 50mg/kg/b.w which dissolved in citrate buffer at PH 4.2 according to (Ramanthan et al., 1999)

Preparation of artichoke:

Freshly prepared artichoke leaves extract were obtained by decoction. Rats were divided into 4 groups. Each of 10 animals placed in a separate cage
Group (1): act as control injected with citrate buffer.

Group (2): diabetic rats not treated act as diabetic control.

Group (3): diabetic rats treated with artichoke leaves extract at a dose of 20mg/kg/b.w for 6 week.

Group (4): diabetic rats treated with artichoke leaves extract at a dose of 40mg/kg/b.w for 6 week.

Sampling: 

Blood samples were collected from all animals group at 2, 4, and 6 weeks after administration of artichoke leaves extract. in the morning following over night fasting from medial canthus of the eyes on EDTA for separation of plasma and RBCs. Plasma used directly for estimation of glucose level (Trinder et al., 1969) total cholesterol (Frings and Dumn, 1970) triacylglycerol (Bucolo and David, 1973), HDL-c (Finley et al, 1978), VLDL (Bauer, 1982), LDL (Friedewald et al, 1972) and L- MAD ( Placer et al., 1966). Erythrocytes were separated,  washed three times by normal saline solution and processed  for estimation of antioxidant enzymes activity such as glutathione peroxidase enzyme (GPX) (Chiu et al. 1976), reduced glutathione (GSH) (Beutler et al., 1963), glutathione reductase (GR) (Bergmayer, 1983), catalase enzyme (Sinha, 1972) and total superoxide dismutase (Misra and Fridovich, 1972)
Statistical analysis: 

               The obtained data were statistically analysed and the significant difference between groups was evaluated by student t- test as explained by Snedecor and Cochran (1982). 

RESULTS
Tables (1) revealed highly significant increase of plasma glucose, TC and TAG and significant increase of HDL, VLDL, LDL and L-MDA level in diabetic rats all over the experimental period when compared to normal control group.

Administration of artichoke leaves extract to diabetic rats showed a significant decrease of plasma glucose level at 2weeks which become highly significant decrease after 4 and 6 weeks. Moreover, non significant decrease of cholesterol at 2 weeks which become significant at 4 and 6 weeks as compared to diabetic rats. In addition plasma TAG and VLDL level showing a highly significant decrease as compared with diabetic rats. 

In contrast plasma HDL-c showing a significant increase after 2, 4 and 6 weeks compared with diabetic rats. Mean while, plasma LDL-c level in diabetic rats administrated artichoke leaves extract revealed highly significant decrease after 2, 4 and 6 weeks. Plasma L-MDA showing non significant decrease after 2 and 4 weeks. This decrease become highly significant after 6 weeks compared to diabetic group.

Table (2) showed significant decrease in erythrocytes GPX activity and highly significant decrease of GSH concentration of diabetic rats. While GR-ase, catalase and SOD recorded non significant decrease in diabetic rats compared to normal group. Diabetic rats adminstrated artichoke showed a significant increase of GPX enzymes allover the experimental period. While GSH showing non significant decrease and other antioxidant enzymes are return to normal level as compared to diabetic rats. 
DISCUSSION

Diabetes mellitus has been known to be a state of excess generation of free radicals contributed by several mechanisms including hyperglycemia, hyperlipidemia and antioxidant status causing oxidative stress (Bonnefont et al., 2000). Diabetic rats showed highly significant increase of plasma glucose level which may be due to that insulin in body tissue don’t respond very well to insulin signal and therefore don’t metabolize the glucose level in diabetic rats. Regarding the significant Increase in plasma cholesterol,  triacylglycerol, LDL, and VLDL.It could be attributed that, diabetes tend to lower good cholesterol and raise triacylglycerol and bad cholesterol levels, which increase the risk for heart diseases and stroke, this condition called diabetic dyslipidemia which means lipid profil was going in the wrong direction. Moreover, the link between diabetic dyslipidemia and insulin resistance which precursor of type 2 diabetes and these factors raises risk of heart attack and stroke (Richard, 2007) 

Diabetic rats treated with artichoke leaves extract revealed hypoglycemic and hypolipidemic effect, as artichoke has been documented in tradional uses as hypoglycemic, however, no clinical studies have been published confirm this action, so people with hyperglycemia must use this plant product with caution and monitor their blood sugar closely in anticipation of these possible effects (Leslie, 2005). A highly significant decrease of plasma glucose level was agreed with Nazni et al., (2006) who showed that, globe artichoke caused significant reduction in fasting and post prandial blood glucose. This may be attributed to chlorogenic acid in artichoke leaves extract which is effective inhibitor of hepatic glucose-6-phosphatase system that regulates blood glucose levels, such as glucose-6-phosphate inhibitor which may be useful for the reduction of inappropriately high rates of glucose out put from liver which is often found in non-insulin dependant diabetes (Hermmerle et al., 1997).  

The recorded significant decrease of plasma TC and TAG level came inaccordance with the results of Karin., (1999) who declared that, artichoke extract affect the cholesterol metabolism as It not only increases the break down of cholesterol to bile salts and enhances their elimination through increased bile production and flow but also inhibits the internal production of cholesterol in liver (Gebhardt, 1998). Morever, artichoke extract may be work through the indirect inhibition on enzyme hydroxyl methyle glutryle – coA (HMG-coA) which avoid problems occur with strong direct inhibitors of HMG-coA reductase during long treatment. The indirect inhibition was supported by the fact that, artichoke leaf extract effectively blocked insulin-dependant stimulation of HMG-coA –reductase which a key enzyme in cholesterol synthesis and HMG-coA reductase inhibitor generally reduce cholesterol, LDL-c and TAG level (Gebhard, 1995, 1997). 

In addition (Mawrey, 1993) reported that, artichoke has anticholesterolemic action by decreasing rate of its synthesis in liver and other tissue this may be due to that artichoke contains some constituents as cynarin and lutealin which plays a crucial role in the inhibiting cholesterol, TAG synthesis and glucoside release. Lutealin by beta glucosidase in digestive tract cause inhibition up to 60٪ of cholesterol synthesis (Luke, 2002).  However, highly significant decrease of plasma LDL, VLDL and an increase of HDL are agreed with (Ewa et al., 2005) who reported decline tendency in total cholesterol, LDL and VLDL when diets was supplemented with Jerusalem artichoke flour. Meanwhile, (Leslie, 2005) showed decrease of 10-15٪ in total cholesterol LDL and ratio of LDL to HDL cholesterol which attributed to that, leaves contain active compounds as flavonoids and caffeoylquinic acid which have hypolipidemic effect (Monograph, 1992). These substances belong to the polyphenol group, chlorogenic acid, cynarin, lutealin scolymosides and cynarosides (Kirchhoff et al., 1994).      

Moreover, the significant increase of plasma MDA level in diabetic rats was agreed with (Jin et al., 2008) who exhibited an increase in level of lipid peroxidation and decrease in activities of antioxidant enzymes. This may be due to increased oxidative stress which is consequences of either (ROS) production or attenuated ROS scavenging capacity (Severcan et al., 2005). The increased level of MDA is marker of lipid peroxidation which leads to an increase in free- radical activity in type 2 diabetes. This increase in free radical along with insulin resistance can lead to activation of stress – sensitive pathway which may play an important role in complication of diabetes (Kalaivanam et al., 2006). A lowering effect of artichoke leaves extract on MDA may be due to that, artichoke contains many consitituents as silymarin which has been reported as antioxidant scavenging free radical and inhibit lipid peroxidation (Flora et al., 1998). 

Our resultst showed a significant decrease of GPX in diabetic rats which agreed with (Ostrerode et al., 1996) who recorded reduction in GPX activity in RBCs membrane in patient with IDDM. However, (Prakasam et al., 2003) showed elevation of GSH, SOD, catalase and GPX in diabetic rats.

 It was recorded the highest activity of SOD and catalase in metabolic decompensate diabetes type 2 these results confirm the toxicity of glucose long- term hyperglycemia through activation of different metabolic pathway lead to intensification of free radical process and attenuation of oxidative mechanism. (Blasazczak et al., 2005). Meanwhile, artichoke extract showed a good efficiency in the inhibition invitro LDL-c oxidation. Neither ferric reducing ability nor 2,2`- azinobis (3- ethylbenzothiazolin -6- sulfonate) radical scavenging activity was modified in plasma of artichoke group. Among the antioxidant enzymes measured (SOD, GR-ase and catalase) are nearly at normal level except GPX was elevated (Antonio et al., 2003). Therefore, we encourage using artichoke as nutritional supplement which has a protective effect on health due to its antioxidant constituents. 
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Table (1): Effect of artichoke leaves extract on glucose, lipid profile and L-MDA of STZ induced diabetic rats.
	L-MDA

nmol/ml
	LDL- c

mg/L
	VLDL

mg/L
	HDL -c
mg/L
	TAG

mg/L
	TC
mg/L
	Glucose

mg/L
	Parameter

Animal 

grouping

	After 2 weeks 

	35.1

±2.0
	46.21

±0.73
	14.47

±1.23
	24

±2.64
	74

±14.78
	55.40

±1.14
	97.0

±7.03
	Group 1

	45.2

±3.7*
	74.98

±5.1*
	41.49

±1.66**
	37.67

±1.45
	214.78

±3.82**
	80.08

±4.17*
	180

±5.78**
	Group 2

	37.67

±4.62
	23.18

±1.68**
	19.39

±1.37**
	68.33

±1.67*
	76.37

±6.49**
	78.14

±0.63
	133.33

±4.17*
	Group 3

	32.34

±3.76
	16.59

±0.37**
	21.34

±2.72*
	56.33

±3.11*
	94.02

±4.91**
	59.86

±3.45
	133.33

±5.49*
	Group 4

	After 4 weeks 

	31.13

±1.71
	42.89

±.1.31
	14.07

±4.4
	24.33

±0.33
	70.34

±12.8
	49.66

±1.23
	84.47

±6.63
	Group 1

	51.59

±5.48*
	86.75

±3.19**
	41.92

±0.93**
	38.8

±0.73
	209.59±4.22**
	90.17

±2.89*
	244

±2.91**
	Group 2

	34.63

±5.27
	43.65

±7.13*
	14.67

±1.65**
	80

±2.8**
	73.37

±8.26**
	61.17

±9.48 
	133.33

±2.09**
	Group 3

	34.92

±2.34
	24.91

±0.28**
	21.34

±2.72*
	61.67

±4.41*
	106.72

±13.63**
	63.77

±3.05*
	118.75

±7.23**
	Group 4

	After 6 weeks 

	33.14

±1.58
	44.42

±3.28
	16.07

±1.64
	25

±2.8
	68.55

±13.6
	56.09

±2.27
	94.67

±4.92
	Group 1

	55.51

±3.35*
	103.02

±2.8**
	38.8

±2.29*
	40

±2.8*
	204.4

±9.35**
	100.15

±6.73*
	520

±10.7***
	Group 2

	34.85

±1.44*
	25.22

±0.95**
	24.0

±2.66*
	56.67

±4.4*
	120.54

±13.26*
	57.48

±5.09*
	85.42

±4.17***
	Group 3

	31.49

±1.84*
	26.12

±3.97**
	12.29

±1.54**
	50

±2.8*
	54.76

±1.13**
	64.94

±2.21*
	75

±7.23***
	Group 4


Results are presented as Mean± S.E
*** (P<0.001).
** (P< O.O1).                *(P<o.o5)
Table (2): Effect of artichoke leaves extract on erythrocytes antioxidant enzymes activities of STZ induced diabetic rats.

	SOD

u/gHb
	Catalase

u/gHb
	GR-ase
u/gHb
	GSH

nmol/gHb
	GPX

u/gHb
	Parameter

Animal 

grouping

	After 2 weeks 

	79.5±4.98
	9.1±1.5
	7.22±3.1
	11.09±0.14
	3.31±0.07
	Group 1

	85.05±2.87
	11.2±0.9
	6.76±1.1
	8.85±0.22**
	2.42±0.12*
	Group 2

	80.10±3.1
	10.1±1.2
	8.1±2.32
	9.73±0.13
	2.98±0.6*
	Group 3

	78.27±2.5
	10.5±1.5
	9.9±1.1
	9.71±0.35
	4.1±0.53
	Group 4

	After 4 weeks 

	77.5±3.9
	8.99±2.1
	8.1±2.0
	11.22±0.22
	3.1±0.06
	Group 1

	87.5±2.77
	10.98±1.5
	6.99±2.1
	7.81±0.35**
	1.99±0.11*
	Group 2

	79.5±4.74
	9.9±0.3
	8.5±1.5
	10.29±0.05
	5.22±0.68*
	Group 3

	75.3±1.05
	9.0±0.08
	10.0±1.07
	10.53±0.46
	3.99±0.48
	Group 4

	After 6 weeks 

	75.5±3.98
	9.33±0.1
	8.16±2.14
	12.58±0.26
	3.57±0.08
	Group 1

	92.05±3.87
	10.55±0.93
	7.76±1.05
	8.09±0.39**
	2.68±0.14*
	Group 2

	75.45±2.1
	9.19±0.27
	8.29±2.39
	7.17±0.53
	5.77±0.7*
	Group 3

	82.27±0.64
	9.0±0.08
	10.09±0.77
	8.52±0.91
	4.83±0.59
	Group 4


Results are presented as Mean± S.E

* (P<0.05)                          ** (P< 0.01)

الملخص العربي

التأثيرات البيوكيميائية لمستخلص ورق الخرشوف في الفئران المحدث بها مرض البول السكرى تجريبيا

أمنية محمود عبد الحميد – عفاف دسوقى عبد المجيد

قسم الكيمياء الحيوية – كلية الطب البيطرى بمشتهر – جامعة بنها

يعد مرض البول السكرى من الأمراض العصرية شيوعا وتكمن خطورته في أنه لا يعتمد علي تناول المريض العقار فحسب وإنما علي سلوك المريض الغذائى لذا فهروب المريض للطبيعة واستخدامه المواد الطبيعية كبديل للعقار أملا في تفادي الأعراض الجانبية التى قد تصاحب تناول العقاقيرومن هنا كان هدف هذا البحث هو استخدامنا لمستخلص أوراق الخرشوف كعلاج لمرض البول السكرى في الفئران المحدث بها مرض البول السكرى تجريبيا. 

تم إجراء هذا البحث علي عدد 40 من ذكور الفئران البيضاء وقد قسمت إلي 4 مجموعات كل مجموعة تحتوي علي عدد (10) فئران كالأتي : 

مجموعة (1): المجموعة الضابطة .

مجموعة (2): محدث بها مرض السكر باستخدام مادة الاستربتوزوتوسين وغير معالجة.
مجموعة (.3): محدث بها السكر والعلاج باستخلاص ورق الخرشوف بجرعة قدرها 20مجم/كجم من وزن الجسم عن طريق الفم لمدة 6 أسابيع .
مجموعة (4): مجموعة محدث بها مرض السكر وتعالج بمستخلص أوراق الخرشوف بجرعة قدرها 40مجم/كجم من وزن الجسم عن طريق الفم لمدة 6 أسابيع .
تم تجميع عينات الدم عند اسبوعين و4 أسابيع و6 أسابيع من حدوث مرض البول السكرى علي EDTA وتم فصل البلازما واستخدمت مباشرة لقياس الجلوكوز والكوليستيرول والجليسريدات الثلاثية والدهون مرتفعة الكثافة والدهون منخفضة الكثافة جدا والدهون منخفضة الكثافة و المالون الدهيت.

وتم غسل كرات الدم الحمراء ثلاث مرات بمحلول ملحي لاستخدامها في قياس الإنزيمات المضادة للأكسدة وتشمل الجلوتاثيون بيروكسيداز جلوتاثيون المختزل وجلوتاثيون ريداكيتروالكتاليز ، سوبرأوكسيد ديسميتاز وقد أظهرت النتائج ما يلي: 

ارتفاع محتوى نسبة الجلوكوز والكوليسترول والجليسريدات الثلاثية والدهون عالية الكثافة والدهون منخفضة الكثافة والدهون منخفضة الكثافة جدا والمالوالدهيت في الفئران المحدث بها البول السكرى وغير معالجة ومع العلاج بمستخلص أوراق الخرشوف أوضحت النتائج انخفاض معنوي في نسبة الجلوكوز والكوليسترولو الجليسريدات الثلاثيه والدهون منخفضة الكثافة جدا والدهون منخفضة الكثافة أما الدهون عالية الكثافة فقد أوضحت زيادة معنوية عند اسبوعين و 4 أسابيع و6 أسابيع.أيضا حدث انخفاض غير معنوي في نسبة المالون الداهيت عند أسبوعين و4 أسابيع ثم أصبح معنوي عند 6 أسابيع . أيضا حدث نقص معنوي في إنزيم الجلوتاتيون بروكسيداز والجلوتاثيون المختزل فى الفئران المحدث فيها مرض السكر و لم تعالج أما بقية الانزيمات فقد أوضحت نقص غير معنويى ومع العلاج بأوراق الخرشوف ظهرت النتائج زيادة معنوية في إنزيم الجلوتاثيون بروكسيداز وزيادة غيرذى دلاله  معنويه في إنزيم الجلوتاثيون المختزل والجلوتاثيون ريداكيتر ونقص غير ذى دلاله احصائيه فى انزيمى الكتاليز و السوبر أكسيد ديسميتاز بالقارنه بالفئران المحدث فيها مرض السكر ومن ذلك تستخلص ضرورة استخدام  الأعشاب الطبيعية في علاج مرض البول السكرى لتفادي حدوث الأعراض الجانبية للأدوية المستخدمة في علاج هذا المرض.
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