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 Abstract 
 
This study aimed to investigate the effects of ethyl acetate Prosopis farcta extracts on some complications associated with 

diabetes in rats. The experimental rats of 1.5-2 months old that weighed 190-220 g were randomly divided into six groups of 
seven animals each. Body weight, serum glucose, hematological changes and lipid profiles were studied. Alloxan was used of 
induction diabetes in rats. 252 rats were used and different doses of the ethyl acetate extracts of roots, fruits, and leaves of P. 
farcta were orally administered daily for 28 days for normal and diabetic rats and the effective dose was 200 mg/kg BW for 
each kind of extracts. The results showed that administration of root, leaves and fruit extracts of P. farcta caused improvement 
in body weight, blood glucose, red blood cells (RBCs), hemoglobin (Hb), mean corpuscular hemoglobin (MCH), hematocrit 
(HCT or PCV) in alloxan diabetic rats in insulin like treatment manner, with the most effective improving effect for roots 
extract. Regarding to the effects on total and differential white blood cell (WBC) count, administration of extracts caused 
decrease in the total WBC and neutrophil count. Administration of root, leaves and fruit extracts of P. farcta, showed 
suppression in total cholesterol (TC), triglyceride (TG), very low-density lipoprotein (VLDL-C) and low-density lipoprotein 
(LDL-C), and increasing in high density lipoprotein (HDL-C) of alloxan diabetic rats. In conclusion, the P. farcta extracts 
possesses properties of improving some health complications accompanied diabetes in rats.  
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عفات (الجوانب الدموية والدهنية) المرتبطة على بعض المضا Prosopis farctaتأثير مستخلصات  

  في الجرذان المستحدث بااللوكسانبمرض السكري 
  ٢ح كاكيالو إسماعيل ص ١إسماعيل حسن محمد  

  
  فرع علم األحياء، كلية العلوم والصحة، جامعة كويه، أربيل، العراق ٢فرع األحياء المجهرية الطبية،  ١

  الخالصة   
على بعض المضاعفات المرتبطة بالسكري  Prosopis farctaاسيتيت لنبات  األثيلمستخلصات  تأثيرمعرفة الهدف من هذه الدراسة هو  

عشوائيا على ست مجاميع تحتوي  ٢٢٠-١٩٠بين  أوزانهاوالتي  أشهر ٢-١٫٥بين  أعمارهافي الجرذان. وزعت جرذان التجريبية التي 
استعمل االلوكسان الستحداث  الدهنية.ى الكلوكوز والتغيرات الدموية والجوانب تم دراسة وزن الجسم ومستو حيوانات. سبعكل منها على 
عن  P. farcta وأوراقاسيتيت لجذور وثمار  األثيللمستخلصات  جرع مختلفة وأعطيتجرذ  ٢٥٢تم استعمال  الجرذان.السكري في 

ستحدث بااللوكسان وكانت الجرعة المؤثرة (الفعالة) هي يوما للجرذان السليمة والمصابة بالسكري الم ٢٨طريق الفم وبشكل يومي ولمدة 
 .P وثمار نبات وأوراقمستخلصات جذور  إعطاء أنالنتائج  أظهرتملغرام/كغم من وزن الجسم ولكل نوع من المستخلصات.  ٢٠٠

farcta في الكريةة الهيموجلوبين كمي متوسطو والهيموغلوبينالى تحسن في مقاييس وزن الجسم وكلوكوز الدم وكريات الدم الحمر  أدت 
وكانت مستخلصات الجذور هي  األنسولين تأثيرفي الجرذان المصابة بالسكري المستحدث بااللوكسان وبنفس  حجم الخاليا المكدسةو

الكريات  الى خفض عدد أدى P. farcta مستخلصات نبات إعطاء. بالنسبة الى العد الكلي والتفريقي لكريات الدم البيض فان تأثيراً  األكثر
الكلي  الكوليسترولانخفاضا في مستويات  P. farcta وثمار نبات وأوراقمستخلصات جذور  أظهرت العدالت.الدم البيض الكلي وعدد 
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والبروتين الدهني المنخفض الكثافة جدا والبروتين الدهني المنخفض الكثافة وارتفاعا في مستويات البروتين الدهني الكليسيريدات الثالثية و
صفة  P. farcta في الجرذان المصابة بالسكري المستحدث بااللوكسان. يستنتج من هذه الدراسة امتالك مستخلصات نبات تفع الكثافةمر

   تحسين بعض المضاعفات المرافقة للسكري في الجرذان.
 

 
Introduction 
 

Prosopis farcta extract was mentioned in the treatment 
of diabetes in traditional medicine (1). The hypoglycemic 
activity of an aqueous solution of the lyophilized root 
extract of Prosopis fracta was proven in normoglycemic 
and streptozocin-induced hyperglycemic rats when given 
orally (2). High blood sugar in diabetes mellitus has 
different effects on red blood cells count. Previously 
demonstrated a significant positive correlation between Hb, 
HCT, and mean corpuscular hemoglobin concentration 
(MCHC) with Hemoglobin A1c (HbA1c) values (3). Total 
white blood cell (WBC) count is another inflammatory 
marker, which is related to many health problems such as 
impaired glucose tolerance and type 2 diabetes (4). 
Dyslipidemia is common in diabetes and usually decreasing 
cholesterol concentrations improve cardiovascular 
outcomes. Improved glycemic control generally has 
positive effects on lipoprotein levels in diabetes. 
Cardiovascular are directly related to lipoprotein 
metabolism and indirectly to the glycemic state (5). Natural 
products have good roles in the prevention of obesity and 
associated metabolic diseases (6). Previous research 
confirmed the efficacy of P. farcta beans powder as a 
beneficial agent to decrease LDL-C cholesterol and 
increase HDL-C cholesterol concentration, indicating a 
hypolipidemic property of P. farcta (7). 

 Due to a little of ongoing studies in the hematological 
measures and lipid profiles in P. farcta in type 1 diabetes, 
we conducted this study to explain the effect of P. farcta on 
blood constituents as well as lipid profiles in this type of 
diabetes by rats as a model.  
 
Materials and methods 
 
Plant material 

The roots, leaves, and fruits of P. farcta were collected 
from Koya city in Erbil Governorate, Iraq, in July 2017. 
The plants were identified in the Herbarium of Medicinal 
Plants and Drugs Research Institute, Shahid Beheshti 
University, under the herbarium codes of MPH-1296 and 
MPH-1342, respectively. 

Ethyl acetate was chosen for extraction of roots, leaves 
and fruits of P. farcta. The plant materials were dried at 
room temperature and grinded by the mechanical grinder. 
10 g of each plant powder was extracted with ethyl acetate 
(3×50 ml) by maceration on a magnetic stirrer for 1 h at 
room temperature. The extracts were evaporated to dryness 
under reduced pressure at 45 °C.  

252 Albino rats male rats aged 1.5-2 months and 
weighed 190-220 gm. have been used. Diabetic case 
induced by a single subcutaneous injection of 120 mg 
alloxan/kg b.w (8). The ethyl acetate extracts of P. farcta 
(roots, leaves, fruits) were orally administered daily for 28 
days with different doses (50,100,150,200,250,300 mg/kg) 
in 1ml of physiological saline for each kind of extract. 
Group I, non-treated rats administered 1ml physiological 
saline; Group II alloxan-induced diabetic rats, administered 
1ml physiological saline; Group III alloxan-induced 
diabetic rats, administered roots extract; Group IV alloxan-
induced diabetic rats administered leaves extract ; Group V 
alloxan-induced diabetic rats administered fruits extract; 
and Group VI alloxan-induced diabetic rats subcutaneously 
administered insulin (Actrapid .Novo Nordisk, Denmark) 
(10 I.U/Kg of body weight) (9). Each analysis was 
calculated from the difference between the initial at the 
beginning and the final at the end of the experiment (after 
28 days).  

The inhibitory effect of each kind of the extracts was 
evaluated after a 28 days period using area under the blood 
glucose inhibition curve. Curves of blood glucose 
concentration (mg/100ml) vs. extract concentrations mg/kg 
were constructed. Concentrations (doses) 200, 250 and 300 
mg/kg b.w. showed the best similar inhibition for glucose 
levels, and the 200 mg/kg b.w was the lowest concentration 
among them, therefore it selected as an effective dose. As 
the same way the effective dose was selected for parameters 
of body weight, hematology and lipid profiles and it was 
200 mg/kg b.w for all extracts (roots, leaves, fruits) and all 
parameters (10).  
  
Parameters measurement The body weight (grams) of each rat was assessed using 
a balance before and after 28 days. Blood samples were 
taken from orbital sinus of each animal. Hematology 
parameters RBC, Hb, HCT, mean corpuscular volume 
(MCV), MCH, MCHC, WBC, Neutrophils, Lymphocytes, 
Monocytes were estimated using fully automated Coulter 
counter system. The biochemical parameters which 
included serum glucose and serum lipid profiles TC, TG, 
VLDL, LDL, and HDL were determined on the sera 
specimen by using the Cobas diagnostic kit with fully 
automated chemical analyzer (Cobas C 311). The VLDL 
was calculated from the following equation: VLDL = TG 
(mg/dL)/5 (11).  
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Statistical analysis 
Data of the current study was expressed as mean, 

standard error of the mean (Mean ± SEM) and SPSS 
(statistical package for social science) (Version 24) 
statistical software was used to analyze the data. Post hoc 
multiple comparison tests for one-way analysis of variance 
(ANOVA) was used to investigate the relationship of the 
parameters. Level of probability (P<0.05) to find 
significance was considered (12). 
 
Results 
 

The effective dose was 200 mg/kg for each kind of 
extract (roots, leaves and fruits) therefore, we considered it 

in our results, but other doses did not show significant 
changes.  
 
Effect of P. farcta extracts (roots, leaves and fruits) on 
the serum glucose in alloxan induced diabetic rats  

Table 1 elucidates the effects of Prosopis farcta extracts 
on serum glucose level in normal and diabetic male rats. 
Incidence of diabetes caused hyperglycemia in the rats. 
Among the extracts effects, the root extract was more 
reduced to the glucose. The highest reduction was in the 
third week of administration of the root extract as compared 
with other two extracts in diabetic rats, but their 
hyperglycemic effect was less than effect of insulin. The 
second one was leave extract then the extract of fruits. 

 
Table 1: Effect of P. farcta extracts (roots, leaves and fruits) on serum glucose level in alloxan-induced diabetic rats 
 

Animal groups Before treatment After treatment 
1st week  2nd week 3rd week 

Normal control rats 92.00±4.461 96.20±6.437 93.00±5.831 93.00±6.819 a 
Diabetic rats 465.0±24.97 495.0±24.60 451.0±20.76 446.0±17.20 * b 
Diabetic rats+ root extract  448.0±30.36 284.0±15.03 286.0±10.77 176.2±8.375 *c 
Diabetic rats+ leaves extract  448.0±28.04 304.0±10.30 290.0±7.071 274.0±9.274 *d 
Diabetic rats+ fruits extract  465.0±25.00 306.0±12.08 291.0±6.403 300.0±10.49 *e 
Diabetic rats+ insulin 467.0±22.51 153.0±13.38 132.0±11.47 112.4±5.501 *f 

Results expressed as mean ±St. error. * means significant difference with serum glucose levels before treatment at P<0.05 in 
the same rows. The same letters in the same column mean non-significant difference, while the different letters mean 
significant difference at P<0.05. 
 
Effect of P. farcta extracts (roots, leaves and fruits) on 
the body weight in alloxan induced diabetic rats  Table 2 shows the effect of P. farcta extracts of roots, 
leaves and fruits at 200 mg/kg on body weight of normal 
and diabetic male rats. The incidence of diabetes by an 
alloxan reduced their body weight compared to normal rats. 
Body weight was increased in diabetic rats treated with P. 
farcta compared to those with untreated diabetic rats. 
Diabetic rats treated with extract of leaves of P. farcta 
showed the highest improvement in the body weight 
compared with other extracts of the plant. It did not reach 
the level of insulin effect. The results showed an important 
role of the P. farcta extracts in the weights of diabetic rats. 
 
Effect of P. farcta extracts (roots, leaves and fruits) on 
hematological parameters in alloxan induced diabetic 
rats  

Table 3 reveals the effect of P. farcta extracts on RBC 
and related indices (Hb, HCT, MCV, MCH & MCHC) in 
diabetic male rats. Diabetes induction caused a decrease in 
the RBC count and related indices (Hb, HCT, MCV, MCH 
& MCHC) compared to normal control rats. Administration 
of root and fruit extract showed significant improvement an 
RBC count in diabetic rats in insulin like manner. 

Administration of root extract increased Hb & HCT in 
diabetic rats. MCV and MCHC were not improved by all 
extracts in diabetic rats. 
 
Table 2: Effect of P. farcta extracts (roots, leaves and 
fruits) on the body weight in normal and alloxan induced 
diabetic rats 
 

Animal groups Body weight (g) 
before T after T 

Normal Control 237.4±3.572 286.2±8.857 *a 
Diabetic rats 221.0±4.301 194.0±5.339 *b 
D+ root extract  225.0±5.000 249.0±13.93 *c 
D+ leaves extract  228.0±3.742 265.0±13.36 *d 
D+ fruits extract  221.0±4.301 245.0±2.236 *c 
D+ insulin 226.0±4.301 295.0±5.701*e 

Results expressed as mean ±St. error. * means significant 
difference at P<0.05 in the same rows. The same letters in 
the same column mean non-significant difference among 
extracts as well as insulin, while the different letters mean 
significant difference among extracts as well as insulin at 
P<0.05, D= Diabetic rats, T= treatment. 
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Table 3: Effect of P. farcta extracts (roots, leaves and fruits) on RBC and related indices in alloxan induced diabetic rats 
 

Parameters Control Diabetic D+root extract D+leaves extract D+fruits extract D+ insulin 
RBC *106/μl 6.966±0.155c 5.266±0.330a 6.350±0.206c 5.406±0.249ab 6.486±0.153c 6.126±0.144abc 
Hb (g/dl) 11.25±0.357d 9.108±0.313a 10.95±0.286cd 9.798±0.189abc 9.522±0.370ab 10.62±0.244bcd 
HCT 36.60±0.768b 30.00±1.682a 34.76±0.821b 34.29±0.328ab 33.31±1.110ab 34.27±1.102 ab 
MCV (fl) 57.03±0.516b 54.24±0.601a 54.91±0.453 a 54.37±0.270 a 54.71±0.471 a 54.35±0.459 a 
MCH (pg) 17.42±0.156b 15.06±0.082a 16.60±0.218b 15.26±0.334 a 15.23±0.235 a 15.07±0.156 a 
MCHC  30.70±0.733b 27.72±0.634a 29.03±0.552ab 28.61±0.653ab 28.00±0.544 a 30.10±0.351ab 

Results expressed as mean ± St. error. The same letters in the same row mean non-significant difference, while the different 
letters mean significant difference at P<0.05, D= diabetic. 

 
Table 4, shows the effect of P. farcta extracts on total 

and differential WBC count in alloxan induced diabetic 
rats. WBCs increased in diabetic rats. Treatments with all 
extracts of P. farcta improved the total number of the 

WBCs. Leave and fruit extracts showed increasing in 
neutrophil in diabetic rats, while root extract didn’t show 
any changes in neutrophil values in these rats. Lymphocytes 
and Monocytes were not change in diabetic rats. 

 
Table 4: Effect of P. farcta extracts (roots, leaves and fruits) on total & differential WBC count in alloxan induced diabetic rats 
 

Parameters  Control Diabetic D+root extract D+leaves extract D+fruits extract D+ insulin 
WBC*103/μl 7.392±0.167a 9.536±0.312b 8.000±0.231a 8.040±0.168a 8.360±0.297a 7.864±0.274a 
Neutrophil 23.66±0.916a 19.42±0.866a 22.86±1.065a 39.56±1.094b 37.44±2.521b 21.52±1.104a 
Lymphocyte 62.08±2.086bc 66.16±1.582c 64.24±1.087bc 51.02±1.026a 56.04±1.401ab 57.12±3.248ab 
Monocyte 16.46±1.286bc 15.96±0.747bc 14.68±0.485b 9.220±0.401a 8.600±0.738a 19.50±1.585c 

Results expressed as mean ± St. error. The same letters in the same row mean non-significant difference, while the different 
letters mean significant difference at P<0.05, D= diabetic. 
 
Effect of P. farcta extracts (roots, leaves and fruits) (200 
mg/kg) on lipid profile levels in alloxan induced diabetic 
rats 

Table 5, shows that lipid profile levels (TC, TG, VLDL 
and LDL) were significantly increased in diabetic rats, 
whereas, high-density lipoprotein HDL was decreased. 

Root, leaves, fruit extracts administration caused a decrease 
in the level of TC, TG and VLDL in the diabetic rats 
compared to non-treated diabetic rats, while treatments with 
all extracts did not caused changes in HDL and LDL levels 
in diabetic rats.  

 
Table 5: Effect of P. farcta extracts (roots, leaves and fruits) on lipid profile levels in alloxan induced diabetic rats 
 

Parameters  Control Diabetic D+root extract D+leaves extract D+fruits extract D+ insulin 
TC 65.01±1.453a 117.8±7.303c 71.78±2.113ab 70.65±1.493ab 83.87±2.808b 68.00±1.986a 
TG 38.49±1.608a 85.12±1.933d 70.05±1.600c 71.23±1.839c 75.08±2.005c 52.03±3.024b 
HDL 45.15±2.278c 31.09±0.469a 35.69±1.068ab 34.69±1.527ab 35.96±1.077ab 38.04±1.637b 
VLDL 7.700±0.322a 17.02±0.386d 14.01±0.320c 14.25±0.369c 15.02±0.400c 10.41±0.605b 
LDL 21.16±1.424a 54.72±2.100e 42.78±1.159bc 47.90±1.571cd 49.52±0.823de 39.55±1.503b 

Results expressed as mean ± St. error. The same letters in the same row mean non-significant difference, while the different 
letters mean significant difference at P<0.05, D =diabetic. 
 
Discussion  
 This study showed improvement of body weight gain by 
P. farcta extracts, perhaps by controlling the level of 
glucose as well as controlling muscle wasting and induced 
adipogenesis (13). Since diabetes is characterized by a 
rising of glycosylation of RBC membrane proteins, 
therefore anemia is usually occurred by the destruction of 

these cells (14). Over time, these proteins may be oxidized 
and lipid peroxidation will occur that leads to hemolysis of 
RBC (15). Reducing RBC, Hb, MCHC, MCH, HCT (PCV) 
and MCV levels in the diabetic rats in this study may be 
due to the abnormalities (that caused by diabetes) on the 
normal body systems. This result is concordant a previous 
study reported a reduction of RBC indices in 
streptozotocin-induced diabetic rats (16). The decrease in 
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these measures is the cause of anemia (17). Usually, 
diabetic case affects kidneys causing impairment in the 
production of erythropoietin hormone, which is responsible 
for blood constituents' production including RBC, leading 
to reduction red blood cells production (18). Administration 
of the extracts of P. farcta (in our study) to the diabetic rats 
caused improvement in RBC, Hb, HCT and MCH levels. 
This improvement may be attributed in the components of 
plant extract that can stimulate the formation or secretion of 
erythropoietin in the stem cells of the animals which 
stimulates red blood cells production in bone marrow (19), 
stimulation helps the formation of RBC, improvement of 
MCH and MCHC (20). 

White blood cells (WBCs) increased in alloxan induced 
diabetic rats in this study that resulted in complications of 
diabetes, these complications may increase the number of 
WBCs (21). WBCs can be activated by advanced glycation 
end products, oxidative stress, angiotensin II, and cytokines 
in a state of hyperglycemia (22). Administration of plant 
extracts in this study restores the WBC count near normal 
count. This effect could be attributed to some 
phytochemicals in these extracts that regulate the 
production of white blood count in the treated rats (23). 

Dyslipidemia manifested by elevation in serum TC, TG, 
VLDL-C and LDL-C have been increased in the diabetic 
rats, these patterns of lipid profile changes are very 
common in diabetes (5). In this study, the treatments with 
plant extracts and insulin decreased the levels of TC, TG, 
VLDL and LDL in diabetic rats with increased HDL levels. 
Insulin can suppress adipose tissue lipolysis that prevents or 
diminish delivery of free fatty acids to the liver. This leads 
to inhibit the synthesis of excess TG in the liver, which is 
driven by this providing of fatty acids and the accumulation 
of excess liver fat. Then this leads to cut the sequence of the 
processes that lead to dyslipidemia (24). The result of the 
current study is similar to the results obtained by (25). The 
improvement in diabetes due to the extract may increase the 
use of glucose by the body, which may reduce fat 
mobilization. Also, the plant extract may have stimulated 
lipoprotein lipase activities resulting in a decrease of 
plasma TG and probably, increase the uptake of triglyceride 
from plasma by skeletal muscle and adipose tissues (26). 
Phytochemical compounds like phenols, tannins, alkaloids, 
steroids, cardiac glycosides, flavonoids and terpenes 
present in this extract have been reported possess 
antilipidemic activity (27).  
 
Conclusion 
 

It is concluded that P. farcta extracts especially root 
extract could improve body weight, serum glucose, 
hematology parameters in diabetic case, which may 
enhance it to use as a medicine against diabetes. 
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