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ABSTRACT 

Background: Diabetes mellitus (DM) is the most common endocrine disorder. There is a strong need for 
new drugs with little adverse effects. Canagliflozin is approved as SGLT2-inhibitor and Portulaca oleracea, 
herbaceous plant, have a considered efficacy and safety in glycemic control with little side effects. 

Objectives: Comparing the effects of Portulaca Oleracea water extract and Canagliflozin (Invokana) on 
alloxan-induced diabetes in adult male albino rat. 

Materials and Methods: Eighty albino rats were randomly categorized into 8 equal groups. Group I (normal 
control) and group II (diabetic control) were gavaged with normal saline. Three normal groups (groups III, 
IV, V) and three diabetic groups (groups VI, VII, VIII) were treated with Portulaca Oleracea extract (250 
mg/kg body weight), Canagliflozin (10 mg/kg body weight) and both Portulaca  Oleracea and Canagliflozin 
in the same doses respectively. Blood and tissue samples were obtained for analysis after 10 weeks of 
treatment. 

Results: More significant reduction occured in serum glucose level by canagliflozin. Elevated liver enzymes, 
blood urea nitrogen and lipid profile improved more by Portulaca. Portulaca has an antioxidant activity. 

Conclusion: Portulaca  Oleracea extract is more potent anti-oxidant, tissue protective and regenerative agent 
for liver and kidney, but weaker hypoglycemic agent than canagliflozin. 
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INTRODUCTION 

     Diabetes mellitus represents a global 
health problem because of its possible 
complications. It is one of the leading 
causes of death. It is considered the third 
greatest “killer” after cancer (Ketan and 
Annapurna, 2014). So, it needs to be 
treated urgently as hyperglycemia causes 

multiorgan damage which decreases 
quality of life (Parveen et al., 2015). 

     Complementary medicine can offer 
novel, safe, and cost‐effective options for 
regulating plasma glucose levels and 
blood lipid profiles (Hadi et al., 2018). 
One form of these complementary 
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medicines is theuse of herbaceous plants 
such as Portulaca oleracea. 

     Sodium glucose co-transporter 2 
inhibitors represent a new class of oral 
anti-diabetic agents with a novel 
mechanism that inhibits glucose 
reabsorption, allowing glucose to be 
excreted (Zurek et al., 2017). 

     The present work was designed to 
compare the effect of Portulaca Oleracea 
water extract and Canagliflozin 
(Invokana) on alloxan-induced diabetes in 
adult male albino rat.   

MATERIALS AND METHODS 

     Eighty adult male albino rats of a local 
strain were chosen as an animal model of 
this study.  Weight of rats ranged between 
80-120 g. they were kept in cages 
(35x45x35 cm-for every 5 rats). They 
were kept for 10 days to adapt to normal 
temperature and normal dark/ light cycle, 
and feds on rats pellets and green 
vegetables in addition to water ad lib. 
They were randomly categorized into 8 
equal groups:   

1-Nomal control group treated with 
normal saline received 2 ml normal 
saline by gavaging daily. 

2- Diabetic control group treated with 
normal saline received 2 ml normal saline 
by gavaging daily. 

3- Normal control group treated with 
Portulaca only received 250 mg/kg 
Portulaca Oleracea extract by gavaging 
daily (Lee et al., 2012). 

4- Normal control group treated with 
Invokana only received 10 mg/kg/day 
Invokana by gavaging daily (Yin et al., 
2012). 

5- Normal control group treated with 
Portulaca and Invokana: received 250 
mg/kg Portulaca  Oleracea extract and 10 
mg/kg Invokana daily . 

6- Diabetic group treated with 
Portulaca only received 250 mg/kg 
Portulaca Oleracea extract by gavaging 
daily. 

7- Diabetic group treated with 
Invokana only received 10 mg/kg/day 
Invokana by gavaging daily. 

8- Diabetic group treated with 
Portulaca and Invokana received 250 
mg/kg Portulaca Oleracea extract and 10 
mg/kg Invokana daily. 

     Experimental procedure continued for 
10 weeks. 

     Diabetes mellitus was induced by a 
single IP injection of alloxan at a dose of 
160 mg/kg (Szkudelski, 2001). This was 
preceded by single IP injection of 
nicotinamide at a dose of 110 mg/kg to 
alleviate alloxan toxicity (Madkor et al., 
2011). 

     Canagliflozin ( Invokana; 300mg ) was 
purchased from Janssen Pharmaceutical 
Industries, USA. Each white tablet 
contained 118 mg lactose as an inactive 
ingredient. The tablets were crushed, 
dissolved in distilled water and given 
orally in a dose of 10 mg/kg/day (Yin et 
al., 2012). 

Preparation of Portulaca water extract: 
After taxonomical identification of the 
plant, the collected leaves were dried at 
room temperature for seven days and 
ground in to a powder. This powder was 
boiled at 60~70 °C in distillated water (at 
a ratio of 1 g per 9 ml) for 30 minutes, and 
the decoction were filtered through cotton 
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wool. The filtrate was concentrated at 
65°C by a rotavapor before lyophilization, 
dissolved in distilled water, and was given 
at daily dose of 250 mg/kg for 10 weeks 
(Lee et al., 2012). 

     Blood samples and tissue sections of 
liver, kidney and pancreas were obtained 
for analysis at the end of experiment. 

RESULTS 
     
     Invokana reduced serum glucose level 
significantly more thaPortulaca without 

increase in fasting serum insulin level in 
diabetic group (Table 1). 

 
Table (1): Effect of Portulaca Oleracea and Invokana on Fasting Blood Sugar FBS 

(mg/dl) and Fasting serum Insulin (ng/ml) (mean± SD) 

Parameters    
     Groups FBS(mg/dl) Insulin (ng/ml) 

    Group 1    (Normal) 84.5±7.96 34.2±2.25 
    Group 2    (Diabetic) 284.1±25.59 5.68±1.07 
    Group 3    (Portulaca) 84.65±2.33 32.28±1.99 
    Group 4    (Invokana) 84.3±4.40 32.02±1.81a 
    Group 5    (Portulaca + Invokana)  84.6±6.95 32.2±2.02 
    Group 6    (Diabetic- Portulaca)   111±7.64b,d 6.23±1.16 d 

    Group 7    (Diabetic- Invokana) b,c,e101.6±5.6 5.69±1.08 e 

       (a) Significance versus   normal control group                    (c) Significance versus group (6) 
       (b) Significance versus   diabetic control group                  (d) Significance versus group (3)            
       (e) Significance versus group (4)                                          (f) Significance versus group (5) 

     Table (2): Effect of Portulaca Oleracea and Invokana on liver Functions 
(mean±SD) 

Parameters  
Groups AST(U/L) ALT(U/L) Albumin(g/dl) 

Group 1    (  Normal  ) 28.6±2.01 29.7±4.45  4.1±0.25 
Group 2    (Diabetic  ) 72.4±5.30  55.7±8.01  3.6±0.40  
Group 3    (Portulaca) 27.6±2.32  28.2±5.79  4.09±0.27  
Group 4    (Invokana ) 40.1±6.12a,d  29.9±6.03  4.07±0.26  
Group 5    (Portulaca + Invokana)  27.5±2.32  28.1±4.23  4.08±0.30  
Group 6    (Diabetic- Portulaca )   39.2±5.67b,d  29.7±5.95b  3.6±0.32d  
Group 7    (Diabetic- Invokana ) 45.2±2.20b,c,e   43.6±4.43 b,c,e   3.6±0.40 
Group 8 (Diabetic – P. + Invokana) b,f46.1±0.37  b,f  29.9±3.56 b,f 3.73±10.32 

       (a) Significance versus   normal control group                    (c) Significance versus group (6) 
       (b) Significance versus   diabetic control group                  (d) Significance versus group (3)            
       (e) Significance versus group (4)                                          (f) Significance versus group (5) 
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Figure (1): A photomicrograph of a pancreatic tissue (H & E   x400) showing: 
  
pancreatic acini (AC) and an islet of Langerhans (IL) with a clear separation line between them (black 
arrows). The islet shows some restoration of the cord arrangement of the cells (red arrow). 
A) Diabetic group treated with portulaca ( 
B) Diabetic group treated with Invokana ( 

(C)Diabetic group treated with Portulaca and Invokana  

Figure (2): A photomicrograph of a liver tissue of groups 6, 7 and 8 (H & E x400) 
A (Diabetic group treated with portulaca):  less similar to control group showed some inflammatory cells and 
some vacuolated cells  
B (Diabetic group treated with Invokana) showed more inflammatory cells (black arrow) and vacuolated cells  
C (Diabetic group treated with Portulaca and Invokana) more or less similar to control group   
 

 

 

 

 

 

 

Figure (3): A photomicrograph of a renal tissue (H & E   x400) 
A (Normal control group) normal glomerular structure, tubules and collecting ducts 
B (Diabetic group treated with no treatment) showing disturbed glomerular basement membrane with chronic 
inflammatory cell infiltration . 
C (Diabetic group treated with portulaca) showing markedly preserved glomerular and tubular structure. 
D (Diabetic group treated with Invokana) showing moderately preserved glomerular and tubular structure, 
but some inflammatory cell infiltration is present. 
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     Histopatholological sections of 
pancreatic tissue revealed marked 
improvement of degeneration and necrosis 
in diabetic group (Fig. 1). 
     Portulaca and Invokana reduced 
elevated liver enzymes in diabetic group, 
but Portulaca reduced liver enzymes more 
than Invokana (Table 2). 
     These results were supported by 
histopathological examination of liver 
tissue  as sections showed improvement in 
inflammatory cells and vacuolated cells, 
and become less similar to control group. 
The improvement was clear in Portulaca 
sections more than Invokana (Fig.2). 

     Serum creatinine showed no changes  
with Portulaca and Invokana treatments. 
Invokana caused  increase in serum BUN 
level in normal group. In diabetic group, 
Portulaca and Invokana decreased serum 
BUN level but Portulaca was more 
effective (Table 3) . 
     Histopathological sections showed  
that preservation of glomerular and 
tubular structure was less in  diabetic 
group treated with Invokana, and  some 
inflammatory cell infiltration were present 
(Fig.3) . 
 

 

Table (3): Effect of Portulaca and invokana on kidney functions (Mean ± SD)  
Parameters   

          Groups Creatinine(mg/dl) BUN(mg/dl) 

Group 1    (  Normal  ) 0.99±0.21  16.2±2.57 
Group 2    (Diabetic  ) 1.15±0.16  30±3.74 
Group 3    (Portulaca) 0.98±0.15  14.3±2.36 
Group 4    (Invokana ) 1.09±0.18  28.4±4.53a,d 
Group 5    (Portulaca +Invokana ) 1.03±0.19  21.4±4.74 a 
Group 6    (Diabetic:Portulaca )   0.98±0.15  14.3±2.36 b 
Group 7    (Diabetic:Invokana ) 1.14±0.15  21.8±5.05 b,c,e  
Group8 (Diabeti:Portulaca+invokana) 1.02±12.05  19±0.68 b,f  

       (a) Significance versus   normal control group                    (c) Significance versus group (6) 
       (b) Significance versus   diabetic control group                  (d) Significance versus group (3)            
       (e) Significance versus group (4)                                          (f) Significance versus group (5) 

 
     Portulaca improved lipid profile in 
diabetic rats as it decreased serum 
triglycerides, LDL, total cholesterol and 
increased serum HDL, while Invokana 

increasd serum LDL and caused similar 
effects of Portulaca on other lipid profile 
markers (Table 4). 
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Table (4): Effect of Portulaca Oleracea and Invokana on lipid profile (mean ±SD) 

Parameters 

     Groups 

Cholesterol 

(mg/dl) 

Triglycerides 

(mg/dl) 

HDL 

(mg/dl) 

LDL 

(mg/dl) 

Group 1 (Normal) 139.9±4.58 99.2±10.35 40.2±4.83 79.86±7.16 

Group 2 (Diabetic) 208.6±43.48 181.2±9.26 34.6±4.48 137.76±44.24 

Group 3 (Portulaca) 131.3±11.06 92.8±11.96 41.4±2.01 71.34±10.37 

Group 4 (Invokana) 130.6±10.29 a 89.3±9.45 41.5±1.27 86.84±3.52 

Group 5 (Portulaca + 

Invokana)  130.1±10.32 a 89.2±6.03 41.5±2.01 70.76±9.55 

Group 6 (Diabetic- 

Portulaca)   b134.7±6.72 b 101.3±13.12 d 34.6±4.48 79.84±9.75 

Group 7 (Diabetic- 

Invokana) 
b 131.3±11.06 b 92.8±11.96 b,c  41.4±2.01 c,e ±7.55143.9 

Group 8 (Diabetic – P. + 

inv.) 
b,f 133.3±4.60 b,f106.5±8 b,f 34±0.83 b,f 144.8±7.35 

       (a) Significance versus   normal control group                    (c) Significance versus group (6) 
       (b) Significance versus   diabetic control group                  (d) Significance versus group (3)            
       (e) Significance versus group (4)                                          (f) Significance versus group (5) 
 

     Portulaca oleracea has a potent 
antioxidant activity. It caused a significant 
decrease in serum MDA level, and 

increase in serum SOD, catalase and GSH 
in diabetic group (Table 5). 

Table (5): Effect of Portulaca Oleracea and Invokana on antioxidants profile 
(Mean±SD) 

Parameters 

     Groups 

MDA 

(nmol/ml) 

SOD(nmol/ml) Catalase 

(pg/ml) 

GSH (mg/dl) 

Group 2 (Diabetic) 5.66±0.87 96.1±7.16 25.5±3.60 8.58±1.15 

Group 3 (Portulaca) 1.11±0.45 146.8±7.54 43.1±2.92 13.19±1.95 

Group 4 (Invokana ) a,d5.78±0.75 a,d 102.6±10.32 a,d 33.1±3.93 a,d10.58±1.01 

Group 5 (Portulaca + Inv. 1.11±0.37 146.8±7.51 40.2±3.49 13.19±1.95 

Group 6 (Diabetic+ Port.)   b 2.06±0.27 b,d 122.4±6.24 b,d 31.1±2.27 b,d 11.01±0.81 

Group 7 (Diabetic- Inv.)  c 5.56±0.89 c 96.7±7.17 c,e 26.3±3.68 c,e9.1±1.11 

Group 8 (Diabetic – P. + 

inv.) 
b,f 2.28±3.51 b,f 118.4±0.79 b,f33.05±3.51 b,f 11.37±0.79 

       (a) Significance versus   normal control group                    (c) Significance versus group (6) 
       (b) Significance versus   diabetic control group                  (d) Significance versus group (3)            
       (e) Significance versus group (4)                                          (f) Significance versus group (5) 
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DISCUSSION 

     Although there are available effective 
and well-tolerated treatments of diabetes, 
still many patients could not attain 
recommended glycemic level (Chaudhury 
et al., 2017).  Complementary medicine 
can offer novel, safe, and cost‐effective 
options for regulating plasma glucose 
levels and blood lipid profiles (Hadi et al., 
2018). One form of these complementary 
medicines is the use of herbaceous plants 
such as Portulaca oleracea. 

     Sodium-glucose co-transporter 2 
(SGLT2) inhibitors are a new category of 
diabetic medications indicated just for the 
treatment of type 2 diabetes. Along with 
exercise and a healthy diet, they can 
improve glycemic control (Zurek et al., 
2017). 

     The current study showed significant 
increase in blood glucose levels after 
alloxan injection of the rats. (Etuk & 
Muhammed, 2010) and (Adeyi et al., 
2012) attributed this increase in glucose 
levels to the reactive oxygen species 
induced by alloxan. This, in conjunction 
with a simultaneous massive increase in 
cytosolic calcium concentrations led to 
rapid destruction of pancreatic islet cells 
and a concomitant reduction in 
synthesis/release of insulin. This was 
confirmed here by histopathological 
results in alloxan-treated rats, as there 
were marked reduction in the size of 
cellular components of the islet cells along 
with variable levels of degeneration and 
the appearance of apoptotic cells. Such 
outcomes were in line with those of 
(Adeyemi et al., 2015) who noted a 
significant reduction in the numerical 
density of islet cells (number/pancreas), 

islet cell area and diameter and β-cell 
density in diabetic rats. 

     Blood glucose level revealed that 
Portulaca reduced serum glucose level 
significantly compared to diabetic group. 
This result was in agreement with the 
findings of (Gu et al., 2015), (Bai et al., 
2016), (Ramadan et al., 2017), (Park et 
al., 2018). This may be due to the 
potentiation of insulin secretion from β-
islet cells (Ramadan et al., 2017), 
enhancement of the translocation of 
GLUT4 to the plasma membrane, 
enhancement of glucose uptake through 
the PI3K/Akt pathway (Park et al., 2018), 
or increase in the amount of GLP1 
(Heidarzadeh et al., 2013). 

     In the present study, Invokana reduced 
serum glucose level significantly more 
than portulaca. This could be attributed to 
its beta cell-independent mechanism 
(Zurek et al., 2017). 

     This study showed non-significant 
decrease in diabetic group treated with 
Invokana when compared to diabetic 
Portulaca group. This may be in 
connection with increasing insulin 
secretion by Portulaca through closing of 
the channel gate ATP-K+, membrane 
depolarization and Ca2+ entry stimulation 
as the first key step in insulin secretion 
(Gong and Li, 2009).   Also, increase the 
amount of GLP-1 as an affecting marker 
on pancreatic beta cells and insulin may 
be a contributing factor (Heidarzadeh et 
al., 2013). 

     Reduction of elevated liver enzymes  
in diabetic group results were constant 
with that obtained in a study performed by 
(Leiter et al., 2016) , (Gautam et al., 
2018) and (Li et al., 2018) . This may due 
to hypoglycemic, anti-inflammatory and 
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immunomodulatory effects of Portulaca 
(Kaveh et al., 2017), and antioxidant 
enzymes activities of Portulaca (Chen et 
al., 2016). Canagliflozin besides 
controlling the blood sugar level also 
reduced the weight of patients of type 2 
diabetes which improves liver enzymes 
(Gautam et al., 2018). 

     Improvement of lipid profile with 
Portulaca was in agreement with (El-
Newary, 2016), (Iranshahy et al., 2017), 
(Hadi et al., 2018) and (Nazeam et al., 
2018). This improvement may be due to 
control of diabetes and active ingredient 
of Portulaca as omega-3 fatty acids 
content (Hadi et al., 2018).  

     Canagliflozin was associated with 
increase in plasma levels of low-density 
lipoprotein potentially resulting from 
metabolic changes such as increased 
lipoprotein lipase activity, but the exact 
mechanism is unknown (Zurek et al., 
2017).  

     Increase of serum BUN in Invokana in 
normal group may due to dehydration due 
to osmotic diuresis as increased serum 
urea is seen associated with such 
conditions (Gowda et al., 2010).  

     Portulaca possesses marked 
nephroprotective activity, and have a 
promising role in the treatment of acute 
renal injury induced by nephrotoxins 
(Ghara and Ghadi, 2018). 

     Improvement of antioxidant profile 
with Portulaca was in agreement with 
(Ghorbani et al., 2013) and (Sadeghi et 
al., 2016). The alkaloids including 
oleracein A, oleracein B and oleracein E 
found in purslane have shown antioxidant 
activity based on scavenging activity 
against 1,1-diphenyl- 2-picryl-hydrazyl 

(DPPH) radical, and inhibitory impact on 
hydrogen peroxide-induced lipid 
peroxidation in rat brain homogenates 
(Sadeghi et al., 2016). 

CONCLUSION 
     Both Portulaca oleracea and 
Canagliflozin have values in diabetic 
management, but Canagliflozin was more 
potent. Also, both agents showed hepatic 
protective effects against diabetic induced 
hepatic injury with the upper hand for 
portulaca. Portulaca can prevent 
pathogenesis of diabetic complications 
namely hyperlipedemia, oxidative stress, 
renal impairement and stimulating 
inflammatory processes more than 
canagliflozin. 
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) الرجلةالخلاصة المائیة لنبات البقلة ( دراسة مقارنة لتأثیر
انفوكانا) علي مرض السكر المحدث وعقار الكاناجلیفلوزین   (

  البیضاء البالغة الجرذانبالألوكسان في ذكور 
 -محمد عبد الحمید بسیوني ** -حسـن صـبري علي الضـوي *  -جمال أحمد شـاور -عادل شلبي 

 محمد عثمان زَرَد
 أقسام الفسیولوجیا الطبیة و الھستولوجیا * و الباثولوجیا الإكلینیكیة ** ، كلیة طب الأزھر 

مرض البول السكري ھو الاضطراب الأكثر شیوعا للغدد الصѧماء، ورغѧم تѧوفر العدیѧد  خلفیة البحث :
التي تعمل علي خفض من الأدویة لا تزال الحاجة ملحة لأدویة جدیدة أقل اثاراً جانبیة ، لذا فإن العقاقیر 

الجلوكѧوز بѧدون الاعتمѧاد علѧي تنشѧѧیط خلایѧا بیتѧا (مثѧل الكانѧѧاجلیفلوزین) و النباتѧات العشѧبیة مثѧل نبѧѧات 
  .كر في الدم مع آثار جانبیة ضئیلةالبقلة ( الرجلة ) لھا فعالیة عالیة في التحكم في نسبة الس

وعقѧѧار الكانѧѧѧاجلیفلوزین مقارنѧѧة تѧѧѧأثیر العѧѧلاج بالخلاصѧѧة المائیѧѧѧة لنبѧѧات الرجلѧѧѧة  الھѧѧدف مѧѧن البحѧѧѧث:
  .ي ذكور الفئران  البیضاء البالغةعلي مرض السكر المحدث بالألوكسان ف )(إنفوكانا

اسѧѧتخدم  فѧѧي ھѧѧذا البحѧѧث ثمѧѧانون فѧѧأرا ذكѧѧرا أبیضѧѧا مѧѧن السѧѧلالات المحلیѧѧة كنمѧѧوذج  :الأسѧѧالیبو مѧѧواد
  :لفئران إلي ثمان مجموعات متساویةللدراسة  .وقد قسمت ا

المجموعѧѧѧة الأولѧѧѧى ( مجموعѧѧѧة ضѧѧѧابطة سѧѧѧلیمة ) والمجموعѧѧѧة الثانیѧѧѧة ( مجموعѧѧѧة ضѧѧѧابطة  مصѧѧѧابة 
  تم إعطاؤھما محلول ملحي بالفم. )بالسكري

) تѧѧم إعطاؤھѧѧا المسѧѧتخلص المѧѧائي  ٥و ٤و٣وھنѧѧاك ثѧѧلاث مجموعѧѧات مقارنѧѧة ( المجموعѧѧات          
مللѧѧѧي/كجم ) ، أو  ١٠مللѧѧي/كجم ) ، أو عقѧѧѧار إنفوكانѧѧا  بѧѧالفم ( بجرعѧѧة  ٢٥٠للرجلѧѧة بѧѧالفم ( بجرعѧѧة 

) تѧѧم  ٨و٧و ٦العقѧѧارین معѧѧا علѧѧي الترتیѧѧب ، وثѧѧلاث مجموعѧѧات مѧѧن مرضѧѧى بالسѧѧكري ( المجموعѧѧات 
  إعطاؤھا نفس جرعات مجموعات المقارنة.

كلѧѧي مѧѧن الكبѧѧد وال أسѧѧابیع مѧѧن العѧѧلاج تѧѧم سѧѧحب عینѧѧات مѧѧن الѧѧدم كمѧѧا تѧѧم أخѧѧذ عینѧѧات ١٠و بعѧѧد          
  .والبنكریاس للدراسة النسیجیة
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تسبب حقن الألوكسان في ارتفاع نسبة السكر وإنزیمات الكبѧد والѧدھون) عѧدا البѧروتین الѧدھني  النتائج:
عالي الكثافة) و نسبة البولینѧا وإنزیمѧات المضѧادة للأكسѧدة (عѧدا المѧالون داي الدھیѧد) ارتفاعѧا ذو دلالѧة 

  .ا بالمجموعة الضابطة الأوليارنتھإحصائیة عند مق

أسفر العلاج بالإنفوكانا عن خفض مستوى الجلوكوز في الدم بشكل ملحوظ أكثر مѧن الرجلѧة  ،          
كما أوضحت العینات النسیجیة في البنكریاس تحسنا ملحوظا في خلایѧا البنكریѧاس التالفѧة والملتھبѧة بعѧد 

  العلاج بالإنفوكانا  أو الرجلة  أو كلیھما.

كمѧا خفضѧت كѧل مѧن الإنفوكانѧѧا و الرجلѧة مѧن إنزیمѧات الكبѧѧد المرتفعѧة فѧي المجموعѧة المصѧѧابة          
بالسكري ولكن الرجلة  كانت أكثر تأثیرا ، كما أوضح العلاج بنبѧات الرجلѧة تحسѧن نسѧبة الѧدھون بالѧدم  

ثافѧѧة مѧѧنخفض الكفѧѧي الجѧѧرذان المصѧѧابة بѧѧداء السѧѧكري فѧѧي حѧѧین أن الإنفوكانѧѧا زادت البѧѧروتین الѧѧدھني 
  .   )(الكولیسترول السيء

ا لم یثبت لھ وقد أوضحت الدراسة أن نبات الرجلة لھ نشاط قوي مضاد للأكسدة ، بینما الإنفوكان         
  .تأثیر مضاد للأكسدة

الكاناجلیفلوزین أكثر فاعلیة في خفض نسبة السكر من نبات الرجلة ، كمѧا أن كѧلا مѧن نبѧات  الاستنتاج:
عقѧѧار الكانѧѧاجلیفلوزین لھمѧѧا آثѧѧار وقائیѧѧة ضѧѧد إصѧѧابة الكبѧѧد الناجمѧѧة عѧѧن مѧѧرض السѧѧكري عѧѧن الرجلѧѧة و

طریق خفض ارتفاع إنزیمات الكبد مع تفوق نبات الرجلة في حمایة الكبد. و یمكѧن لنبѧات الرجلѧة تقلیѧل 
، والقصѧѧور الكلѧѧوي ، و مضѧѧاعفات مѧѧرض السѧѧكري مثѧѧل فѧѧرط الѧѧدھون بالѧѧدم ، والإجھѧѧاد التأكسѧѧدي 

  .ھاباتالالت

  

  
  


