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ABSTRACT: 
This study aims to determine how Sidr (Ziziphus spina christi) seeds and leaves 

ethanolic extract affect glucose levels in diabetic rats. Thirty adult male albino rats 
weighing 150 ±10 g were divided into six groups (five rats in each group). The first 
group was kept as a control (-ve) group, while the other 5 groups were injected 
with alloxan (150 mg/kg body weight) to become diabetic rats; one group was 
retained as a control (+ve), while four diabetic groups were treated with two 
concentrations of Sidr leaves and seeds ethanolic extract (200 and 400 mg/kg). 
After 28 days, serum glucose level and lipids profile, including total cholesterol 
(T.C.), triglycerides (T.G.), low-density lipoprotein cholesterol (LDL-c), high-density 
lipoprotein cholesterol (HDL-c), and very low-density lipoprotein cholesterol 
(VLDL-c), as well as kidney and liver functions indicators were measured. Oxidative 
enzyme levels, including malondialdehyde (MDA), superoxide dismutase (SOD), 
and catalase enzyme (CAT), were also assessed. Body weight gain (BWG), feed 
intake (F.I.), and Feed efficiency ratio (FER) were calculated. According to the 
findings, both Sidr leaves and seeds ethanolic extract reduced blood sugar levels 
and enhanced kidney and liver functions. Additionally, both leaves and seeds 
improved the lipid profile and oxidative enzymes compared to the positive control 
group. Also, enhanced F.I., FER, and BWG. A histological examination supported 
the biochemical experiments. In conclusion, all biochemical analysis reflects the 
power of Sidr leaves and seeds as nutraceutical therapy for the remedy for diabetic 
rats. 
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1. INTRODUCTION 
Diabetes is a long-term condition in which 
the body cannot make enough insulin, 
causing blood glucose levels to rise. 
Numerous factors, including inheritance, 
an unhealthy lifestyle, inactivity, being 
overweight  (or  obese),    etc.,       might  

 
contribute to the development of 
diabetes. As they get older, diabetics may 
also develop the disease's consequences, 
such as heart disease, kidney failure, 
blindness, etc. One cannot be classified 
as having diabetes if their blood sugar 
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levels are only slightly above the 
acceptable range (1). 
Diabetes may be categorized broadly into 
the next groups: 1. diabetes type 1 
(caused by autoimmune b-cell 
destruction, which typically results in a 
complete lack of insulin) 2. Diabetes Type 
2 (induced by a gradual decline in insulin 
production from b-cells commonly) in 
addition to insulin resistance 3. 
Gestational diabetes mellitus (GDM) is a 
kind of diabetes that is detected in 
pregnancy in the second or third trimester 
but was not obviously present before 
conception. 4. Types of diabetes brought 
on by unrelated conditions, such as 
glucocorticoid use, HIV/AIDS treatment, 
or organ transplantation; exocrine 
pancreas diseases like cystic fibrosis and 
pancreatitis; as well as monogenic 
diabetes disorders (such neonatal 
diabetes and young-onset diabetes 
[MODY] (2). 
Since ancient times, herbal therapy has 
been used to treat a wide variety of 
illnesses. According to (3), these herbs 
have been used to prevent or cure a wide 
range of illnesses, including diabetes 
mellitus, liver, and kidney disease one of 
these species is Sidr.  
Sidr is particularly common in locations 
that are subtropical and warm-temperate 
of the world, with distinct species 
displaying different morphologies, such 
as spiky blooms or little leaf that are 
typically armed with stipular spikes (4) and 
(5). 

Sidr has been utilized medicinally 
for  many different conditions, 
particularly the treatment of diabetes, 
dermatitis, and skin infections like the 
common cold (6). Additionally, 
antioxidant, anti-inflammatory, and 
antiviral properties of Sidr have been 
reported (7) and (5). Sidr possess other 
properties such as antibacterial, 
antipyretic, antidiabetic, antidiarrheal, 
anticancer, antinociceptive, etc. (6). 
Modern phytochemical studies have 
shown that the seeds, leaves, barks, fruits, 
and roots of the genus Ziziphus contain 
431 phytochemicals that include 
flavonoids, saponins, triterpenes, 
alkaloids, and other compounds (5). 
Terpenoids are widely distributed in the 
genus Ziziphus plants. Thus far, around 
forty-three triterpenes have been isolated 
from various plant materials such as fruits, 
flowers, leaves, and seeds of Z. celata, Z. 
spina Christi, Z. mauritiana, Z. jujuba, Z. 
lotus, etc. Several of these triterpenes 
have demonstrated encouraging 
biological properties (8) and (9). 
Sidr seeds extract possesses anti-
hyperglycemic efficacy that is comparable 
to that of the well-known hypoglycemic 
drug glibenclamide, whensidr seeds 
extract was given to diabetic rats treated 
with alloxan, blood glucose levels 
significantly decreased (p < 0.05). oral 
treatment of pure and prepared Sidr 
seeds extract decreased blood sugar 
levels while significantly increasing serum 
insulin (10). 
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Also, Sidr leaves exhibit significant 
hypoglycemic effects, even on the 
oxidative stress brought on by diabetes 
(11). Plant leaves and seeds not only had 
a positive impact on renal function and 
hepatic function, but they were also 
effective in protecting rats with lipid 
serum profiles from these conditions (12). 
Therefore, the purpose of this study was 
to investigate the Nutritional advantages 
of Sidr extracts in diabetic rats. 
 
2. MATERIALS AND METHODS 
2.1. MATERIALS 
2.1.1 Plants 
Seeds and leaves of Sidr, were bought 
from the Agricultural Research Center, Al-
Dokki, Giza Governorate, Egypt. 
2.1.2 Experimental animals 
Thirty adult male's albino rats weighing 
150± 10 g were purchased from Medical 
Insects Research Institute, Dokki, Cairo, 
Egypt. According to (13) 
recommendations, rats were fed a regular 
diet while living in an environment that 
was regulated. 
2.1.3 Chemical kits and injury material 
Chemical kits for the measurements and 
alloxan were bought from El-Gomhoria 
Company for Trading Drugs, Chemical 
and Medical Instruments, Cairo, Egypt. 
2.1.4 Basal diet 
AIN (13) gave the following formula, 
which was used to create the basal diet: 
Corn starch (69.5%), protein (10%), corn 
oil (10%), cellulose (5%), choline chloride 
(0.2%), mineral and vitamin blend (1%), 
and methionine (0.3%). Camblle (14) and 

indicated the vitamin combination  
component that was used. Also, 
(15) suggested the salt mix component. 
 
2.2. METHODS 
2.2.1 Sidr extract preparation  
Preparation of Ethanolic Sidr seeds 
extract 
Zizyphus spina-christi seeds were 
gathered, the pulp removed, and the 
seeds were cracked open to reveal the 
embryos. The seeds were then allowed to 
dry at room temperature before being 
ground into a fine powder using an 
electric mill. The 500g powdered sample 
was placed on a shaker at 35 °C after 
being extracted four times with 70% 
ethanol. Following two days of 
continuous shaking, the mixture was 
filtered. In the desiccator, the filtrate was 
dried under vacuum in the desiccators 
(10). 
2.2.2 Preparation of ethanolic Sidr 
leaves extract  
The leaves of Zizyphus Spina Christi were 
bought. After that, the leaves were 
cleaned, dried, and ground at room 
temperature. After extracting the 
powdered material using 70% ethanol, it 
was shaken for two days at 35 °C. 
Following filtration, add 50 ml of ethanol 
to dehydrate the extract, then dry it at 30 
°C. Five days at 25 °C in an evaporator 
were spent mixing the extract powder 
with 50 milliliters of benzol (16). 
2.2.3 Induction of diabetes 
Alloxan injection at a dose of 150 mg/kg 
rat weight caused long-term harm to 
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pancreatic beta cells in normal and 
healthy rats according to (17). 
2.2.4 Experimental design 
The Science Research Ethics Committee 
of the Faculty of Home Economics 
accepted the research protocol(#17-
SREC-7-2021). 
All rats were given a basal diet for a week 
that was prepared in accordance with the 
recommendations of the AIN (13). 
Following this period of adaptation, six 
groups of five rats each were created. the 
first group of rats was kept as a negative 
control (-ve) group, and the other 5 
groups were each given a single 
intraperitoneal alloxan dose (150 mg/kg 
body weight) to make them diabetic rats; 
one group of them was retained as a 
positive control (+ve), while four diabetic 
groups was treated with 200 and400 
mg/kg body weight of leaves and seeds 
Sidr ethanolic extract. 
2.2.5 Collecting blood samples 
Following a 12-hour fast, the rats were 
slaughtered at the end of the experiment. 
Dry, sterile centrifuge tubes were used to 
collect blood samples from the portal 
vein. To get the serum, for 10 minutes, 
the blood was centrifuged at 3000 rpm. 
At - 20°C, serum samples were kept 
frozen pending chemical analysis. The 
liver was taken out simultaneously, dried 
with filter paper, weighed, and preserved 
in 10% formalin solution for histological 
investigation after being cleaned with 
saline solution (18). 
 
 

2.2.6 Biological evaluation 

According to (19), feed efficiency 
ratio (FER), feed intake (FI), and body 
weight gain (BWG) were calculated using 
the following formulas: 

𝐵.𝑊. 𝐺.=
(𝐹𝑖𝑛𝑎𝑙	𝑤𝑒𝑖𝑔ℎ𝑡 − 𝐼𝑛𝑖𝑡𝑖𝑎𝑙	𝑤𝑒𝑖𝑔ℎ𝑡

𝐼𝑛𝑖𝑡𝑖𝑎𝑙	𝑤𝑒𝑖𝑔ℎ𝑡
× 100 

𝐹. 𝐸. 𝑅. =
𝐺𝑎𝑖𝑛	𝑖𝑛	𝑏𝑜𝑑𝑦	𝑤𝑒𝑖𝑔ℎ𝑡	(𝑔)

𝐹𝑒𝑒𝑑	𝑖𝑛𝑡𝑎𝑘𝑒	(𝑔)  

2.2.7 Biochemical analysis 
Serum glucose was estimated using (20) 
method. Triglycerides, Total cholesterol, 
and High-density lipoprotein level were 
calculated using the method of (21), (22) 
and (23). 
The following equation was used to 
calculate Low-Density Lipoprotein (LDL) 
and Very Low-Density Lipoprotein (VLDL) 
levels: 
LDL-Cholesterol = Total Cholesterol – 
(HDL-c - VLDL). 
VLDL-c = (TG/5) (24). 
Using the method of (25), the alkaline 
phosphatase (ALP) concentration was 
calculated. The method of (26), along with 
the method of (27), were used to calculate 
aspartate aminotransferase transferase 
(AST) and the levels of the enzymes 
alanine aminotransferase (ALT). While the 
methods of (28), (29) and (30) were used 
to quantify serum creatinine, urea, and 
uric acid. According to (31), (32) and (33), 
the levels of superoxide dismutase (SOD), 
catalase enzyme (CAT), and 
malondialdehyde (MDA) were 
determined. 
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2.2.8 Statistical analysis 
The results were statistically assessed 
using a computer program called One-
way ANOVA. The results are shown as 
mean ± SD. According to (34), differences 
between treatments were deemed 
significant when (P < 0.05). 
 
3. RESULTS AND DISCUSSION 
Effect of Sidr leaves and seeds extracts on 
BWG, FI and FER of diabetic rats 
Data presented in Table (1) demonstrates 
the impact of the administration of Sidr 
leaves and seeds extract on body weight 
gain (BWG), food intake (FI), and feed 
efficiency ratio (FER) of diabetic rats. 
The data revealed that the positive 
control group exhibited lower average 
values of body weight gain (BWG), feed 
intake (FI), and feed efficiency ratio (FER) 
when compared to the negative control 

group, resulting in a statistically 
significant distinction (P≤0.05). 
The groups that were fed on Sidr leaves 
at a dosage of 200 and 400mg/kg of body 
weight exhibited the lowest recorded 
mean value of the body weight gain, and 
this difference was found to be 
statistically significant compared to 
groups treated with seeds extract. 
The administration of Sidr seeds, at a 
dosage of 200 and 400 mg/kg of body 
weight, to the diabetic rats resulted in 
statistically significant increases in the 
average values of BWG, FI and FER in 
comparison to the positive control group. 
The diabetic group treated with Sidr 
seeds, at a dosage of 400 mg/kg of body 
weight, exhibited the highest mean value 
of BWG, FI and FER when compared to 
the positive control group. 
 

Table (1). Effect of Sidr leaves and seeds extract on BWG, FI and FER of diabetic rats 
Groups BWG (g/day) FI (g/day) FER 
Group (1): negative control(-ve) 2.33 a±0.057 22.06a±0.56 0.105a±.012 

Group (2): positive control(+ve) 0.73 d ±0.305 12.3c±1.55 0.0603c±.010 

Group (3): Ethanolic extract of Sidr leaves 200mg/kg 0.66d±0.208 14.5bc±0.95 0.045d±.011 

Group (4): ethanolic extract of Sidr seeds 200mg/kg 1.8b±.1 18.62ab±1.9 0.096ab±.0045 
Group (5): ethanolic extract of Sidr leaves 400mg/kg 1.26c±0.152 15.26bc±3.05 0.083b±.007 

Group (6): ethanolic extract of Sidr seeds 400mg/kg 2.3 a±0.264 21.8a±2.52 0.1003a±.0055 

LSD 0.282 3.13 5.88 
Means with different superscript letters in the same column are significantly different at P≤0.05. 

During treatment, diabetic rats 
administered with Sidr seeds extract (2 
doses: 200 and 400 mg/kg) and 
glibenclamide (0.6 mg/kg) had a 
progressive increase in body weight of 
9.54%, 11.98%, and 9.92%, respectively. 
The dose of 400 mg/kg resulted in the 
greatest increase in body weight (10). 

Also, these results concur with those 
made by (35), who showed that when 
comparing the BWG of the treated 
diabetes groups to the untreated diabetic 
group, a substantial increase was 
observed in the end weight. The best 
treatment was Sidr seeds powder, which 
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was followed by Sidr leaves powder in 
final weight and BWG values. 
Results from studies by (36) and (37) 
corroborated the previous findings, they 
showed that Sidr leaves extract therapy 
can raise BW and FI. 
Effect of Sidr leaves and seeds extract on 
serum glucose level of diabetic rats 

Data in Table (2) demonstrate how Sidr 
extract effects on blood glucose of 
diabetic rats. These results show that the 
mean value of serum glucose level of 
diabetic rats' group was significantly 
higher than those of normal rats. The 
mean values were 256and 83mg/dl, 
respectively. Compared to the control 
positive group, all variable treatments 
(G3, G4, G5, and G6) exhibited significant 
reductions in serum glucose value, the 
mean values were 212, 163, 21, 190,605 
and 157 mg/dl, respectively. When 
compared to diabetic rats' group, group 
6 obtained the most significant value. 
Table (2). Effect of Sidr leaves and seeds extract on 
serum glucose level of diabetic rats 
Groups Glucose (mg/dl) 
Group (1): negative control(-ve) 83f ±4.35 
Group (2): positive control(+ve) 256a±2.64 
Group (3): Ethanolic extract of 
Sidr leaves 200mg/kg 

212b±1.0 

Group (4): Ethanolic extract of 
Sidr seeds 200mg/kg 

163d±3.21 

Group (5): Ethanolic extract of 
Sidr leaves 400mg/kg 

190c±3.605 

Group (6): Ethanolic extract of 
Sidr seeds 400mg/kg 

157e±2.0 

LSD 5.35 

Means with different superscript letters in the same column are 
significantly differentatP≤0.05. 

These results concur with those 
made by (11), who showed that 
treatment with Sidr extract orally caused 
a considerable drop in blood sugar level. 
Comparing treated diabetic rats’ groups 
with control STZ diabetic rats, the ziziphus 
extract considerably also significantly 
raised serum insulin levels. 
impact of giving aqueous extracts derived 
from the leaves and seeds of buckthorn to 
STZ-diabetic mice on blood glucose and 
gluco-hemoglobin (glycated 
hemoglobin). The treatment with 
buckthorn aqueous extracts of leaves and 
seeds dramatically reduced these 
parameters pushing them to the normal 
range (38). 
Also, these findings concur with those 
made by (39), they showed that Sidr 
leaves hydro-ethanol extract has anti-
hyperglycemic, anti-dyslipidemia and 
liver and kidney protective properties.  
Effect of Sidr leaves and seeds extract on 
liver functions level of diabetic rats 
Table (3) presents an exposition of the 
influence of Sidr on the hepatic enzymes 
found in the serum of rats afflicted with 
diabetes, specifically as it pertains to the 
enzymatic activities of ALT, AST, and ALP. 
Data indicates that the average values of 
ALT, AST, and ALP enzymes in the group 
of rats with diabetes (control positive) 
were 101.83, 209.5 and 258.46 (u/l), 
respectively. On the other hand, in 
normal rats, these values were 75.66, 
104.73 and 155.63 (u/l), respectively. The 
AST levels in all treatment groups were 
found to be improved by Sidr extract, 
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according to the results. Regarding ALT 
and ALP, the findings indicated 
noteworthy declines in ALT and AlP 
among diabetic rats that were nourished 
with Sidr extracts in comparison to the 

control positive group. Group (6) 
achieved the best performance in 
ALT, AST and ALP the mean values were 
73.33, 121.83 and 155.3 (u/l), 
respectively. 

Table (3): Effect of Sidr leaves and seeds extract on liver functions level of diabetic rats 
Groups ALT(U/L) AST(U/L) ALP(U/L) 
Group (1): Negative control(-ve) 75.66de±2.51 104.73f±1.56 155.63e±2.27 
Group (2): Positive control (+ve) 101.83a±2.11 209.5a±1.96 258.46a±1.26 

Group (3): Ethanolic extract of Sidr leaves 200mg/kg 83.36b±3.2005 153.6b±3.55 177.33b±2.85 

Group (4): Ethanolic extract of Sidr seeds 200mg/kg 78.03cd±1.56 128.26d±1.02 161.3d±1.21 
Group (5): Ethanolic extract of Sidr leaves 400mg/kg 80.43bc±1.16 133.16c±2.05 168.6c±2.88 
Group (6): Ethanolic extract of Sidr seeds 400mg/kg 73.33e±0.862 121.83e±2.74 155.3e±3.1 
LSD 3.67 4.091 4.25 
Means with different superscript letters in the same column are significantly different atP≤0.05. 

Thes results are consistent with (40), who 
demonstrated that Sidr extracts can 
decrease the activities of ALP, AST, and 
ALP. However, the liver enzymes were 
greatly restored to normal levels by the 
aqueous extract derived from the seed of 
Sidr. 
Administering water extracts of buckthorn 
seeds and leaves to diabetic rats 
significantly reduced the elevated liver 
function enzyme action, but the induction 
of diabetes to rats resulted in a 
noteworthy elevation in the 
concentrations of the scrutinized hepatic 
functional enzymes (AST, ALT and ALP) 
when compared to the negative control 
(38). 
Also, (39) showed that the serum levels of 
alanine transaminase, aspartate 
transaminase, and alkaline phosphatase 
activities which have been determined 
were considerably lower in the Sidr 
extract and standard drug treatment 

groups, compared to the control positive 
diabetic rats. 
Christ's Thorn fruit were effective in 
protecting against hepatic rats not only 
decreased the level of AST, ALT and ALP 
but also has beneficial effect on lipids 
profile and renal profile. Therefore, data 
recommend as tested Christ's Thorn by a 
moderate amount to be included in our 
daily diets (41). 
Effect of Sidr leaves and seeds extract on 
kidney functions of diabetic rats 

The information in Table (4) shows the 
effect of Sidr on the kidney capabilities of 
diabetic rats (urea, creatinine, and uric 
acid). Data indicated that the urea levels 
of the positive group exhibited the 
highest value in comparison to the 
negative group with a significant 
disparity. The mean values were 57.83 
and 44.16 mg/dl for positive and negative 
group. While the lowest levels of urea 
were observed in group of rats that were 
fed with Sidr seeds at a dosage of 400 
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mg/kg body weight. Also, a significantly 
lower value was observed in the group 
that consumed Sidr seeds extract at a 
dosage of 200 mg/kg body weight. The 
average values for urea were 41 and 
46.33mg/dl, respectively. 
Information about creatinine levels 
indicated that the positive group had the 
highest value when compared to the 
negative group with a significant 
difference. The average values were 1.73 
and 0.74 mg/dl, respectively. Creatinine 
levels were low in the group that 
consumed 400 mg/kg of Sidr seeds. On 

the other hand, creatinine levels 
were the highest in the group that 
consumed 200 mg/kg of Sid leaves 
powder. Individually, the mean values 
were 0.52and 1.3mg/dl.  
According to uric acid, it is clear to see 
that the positive control recorded the 
highest values when compared to the 
negative control group with a significant 
difference. The mean values were 4.3 and 
2.53mg/dl, respectively while the lowest 
levels of uric acid were observed in the 
group that consumed 400 mg/kg of Sidr 
seeds. 

Table (4): Effect of Sidr leaves and seeds extract on kidney functions of diabetic rats 
Groups Urea (mg/dl) Creatinine (mg/dl) Uric acid(mg/dl) 
Group (1): Negative control (-ve) 44.16de±1.33 0.74c±0.215 2.53c±0.25 

Group (2): Positive control(+ve) 57.83a±1.73 1.73a±0.865 4.3a±0.2 
Group (3): Ethanolic extract of Sidr leaves 200mg/kg 54 b±1 1.3b±0.1 3.96a±0.15 

Group (4): Ethanolic extract of Sidr seeds 200mg/kg 46.33d±2.47 0.79bc±0.131 2.53c±0.37 
Group (5): Ethanolic extract of Sidr leaves 400mg/kg 50.4c±2.69 0.96c±0.294 3.2b±0.1 

Group (6): Ethanolic extract of Sidr seeds 400mg/kg 41e±2 0.52c±0.049 1.2d±0.32 

LSD 3.49 0.359 0.449 
Means with different superscript letters in the same column are significantly different at P≤0.05. 

These findings follow the same pattern 
reported by (38), who found that rats in 
the diabetic positive control group had 
higher renal function in comparison to 
those in the negative control group. The 
aqueous buckthorn seeds and leaves 
significantly improved renal function 
restoration. 
Also, (39), found that the extract of Sidr 
leaves significantly decreased urea 
concentrations in comparison to the 
diabetic control group, and Sidr 
demonstrates kidney protective 
properties in a diabetic rat, validating its 
conventional use in diabetes. 

Effect of sidr leaves and seeds extract on 
lipid profile level of diabetic rats 
The influence of Sidr on the lipid profile 
(TG -TC HDL-c, LDL-c, and VLDL-c,) in the 
serum of rats afflicted with diabetes is 
presented in Table (5). The TG level of the 
positive group exhibited the highest 
value in comparison to the negative 
group, with a statistically significant 
difference. The mean values were 
144.00and 84.4mg/dl, respectively. While 
the lowest TG level was observed in the 
group that consumed 400 mg/kg of sidr 
seeds extract. 
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Data also indicated that the positive 
group exhibited significantly higher 
cholesterol levels compared to the 
negative group, with a significant 
difference. The mean values were 
163.7and 101.56 mg/dl.While the group 
that consumed 400 mg/kg of Sidr seeds 
had the lowest recorded cholesterol 
levels, the group that consumed 200 
mg/kg of Sidr leaves had the highest 
recorded levels, exhibiting a significant 
contrast. The average values were 128.20 
and 146.63 mg/dl, respectively. 
The obtained results indicated that the 
levels of high-density lipoprotein 
cholesterol (HDL-c) in the positive group 
exhibited the lowest value when 
compared to the negative control group, 
with a significant difference. The average 
values were 13.7and 55.7 mg/dl.While 
the most minimal (HDL-c) levels recorded 
that group fed on 200 mg/kg form Sidr 
leaves, the most noteworthy worth 

recorded for that group fed on 400 
mg/kg form Sidr seeds with huge 
distinction (P≤0.05). The mean values 
were 36.5 and 56mg/dl. Also, group (6) 
showed non-significant differences 
compared to normal rats. 
Data also indicated that the positive 
group exhibited the highest value in 
terms of low-density lipoprotein (LDL-c) 
levels when compared to the negative 
group, with a significant difference. The 
average values were 121.2and 
28.92mg/dl, respectively. While the 
lowest levels of low-density lipoprotein 
cholesterol (LDL-c) were observed in the 
group that consumed 400 mg/kg of Sidr 
seeds, the highest levels were observed 
in the group that consumed 200 mg/kg of 
Sidr leaves, resulting in a significant 
difference. The average values were 
52.72 and 84.1 mg/dl, respectively. 
 

Table (5): Effect of Sidr leaves and seeds extract on lipid profile level of diabetic rats 
Group T.G (mg/dl) Chol. (mg/dl) HDL (mg/dl) LDL (mg/dl) VLDL (mg/dl) 
Group (1): Negative Control(-ve) 84.4e±1.45 101.56f±2.8 55.7a±1.0 28.92f±3.15 16.82e±0.31 
Group (2): Positive control(+ve) 144.0a±2.55 163.7a±1.9 13.7e±2.7 121.2a±4.33 28.8a±0.51 
Group (3): Ethanolic extract of 
Sidr leaves 200mg/kg 

129.96b±2.9 146.63b±3.4 36.5d±1.2 84.14b±3.07 25.99b±0.57 

Group (4): Ethanolic extract of 
Sidr seeds 200mg/kg 

124.36c±1.1 135.73d±1.8 50.56b±1.62 60.29d±0.75 24.87c±0.22 

Group (5): Ethanolic extract of 
Sidr leaves 400mg/kg 

124.56c±2.1 141.33c±1.1 45.23c±3.12 71.15c±3.71 24.91c±0.41 

Group (6): Ethanolic extract of 
Sidr seeds 400mg/kg 

97.7d±3.47 128.20e±2.3 56a±2.36 52.72e±1.64 19.54d±0.69 

L.S.D 4.26 4.37 3.81 5.39 0.856 

Means with different superscript letters in the same column are significantly different atP≤0.05. 
 

According to low-density lipoprotein 
(VLDL-c) levels, the group with positive 

results exhibited the highest value in 
comparison to the negative group, 
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showing a significant difference. The 
average values were 28.8and 16.82 
mg/dl, respectively. While the group fed 
on 400 mg/kg of Sidr seeds had the 
lowest levels of (VLDL-c), the group fed 
on 200 mg/kg of Sidr leaves had the 
highest levels, which differed significantly 
compared to positive control group. 
These findings are corroborated by (11), 
who revealed that sidr extract significantly 
decreased triglycerides in comparison to 
control rats with diabetes, indicating that 
it has a hypolipidemic impact. The 
diabetic rats treated with extract had 
lower cholesterol levels than the control 
positive group. 
Also, these findings concur with those of 
(38), who examined the impact of 
buckthorn aqueous leaf and seed extracts 
on lipid profile in STZ diabetic rats. In 
positive control group as opposed to the 
group of negative control, the levels of 
triglycerides, totalcholesterol,VLDL, and 
LDL were basically higher, while the levels 
of HDL were significantly lower. Total 
cholesterol, triglycerides, LDL, and VLDL 
levels were significantly reduced while 
HDL levels were elevated in diabetic rats 
treated with the aqueous solution derived 
from buckthorn seeds and leaves. 
The groups treated with the Sidrl eaves 
extract had reduced levels of 
triacylglycerol and low-density 
lipoprotein, indicating a healthy lipid 
profile (39). 
The potential slimming effect of brown 
algal diets, particularly at 5% as 
compared to 3% level in obese rats, has 

been reported for Nabka (fruit, 
leaves, and seeds) (Ziziphus 
jujuba) (42). 
Effect of Sidr leaves and seeds extract on 
oxidative parameters of diabetes rats  
The findings in Table (6) demonstrated 
how Sidr extract affected oxidant and 
antioxidative parameters in diabetic rat. 
Table (6) shows that in rats given alloxan 
intoxication without therapy, enzymatic 
antioxidants CAT and SOD were 
respectively 3.95and 1.9 mg/dl. The 
levels of the enzymes were 17.05and 
8.7mg/dl respectively, in normal rats. 
These results show that the enzymatic 
antioxidants in the control positive group 
significantly decreased. All groups that 
received Sidr extracts showed increases in 
CAT and SOD levels compared to 
positive groups. Comparing all groups, 
Group 6 had the biggest increase in SOD 
and CAT. Regarding MDA levels, it is 
noteworthy to observe a substantial surge 
in positive control group(+ve) when 
contrasted with negative control group (-
ve). Moreover, a significant decrease in 
MAD levels was observed in all treated 
groups compared to the positive control 
group.  
The data from this study are comparable 
to those from a study by (43), who 
reported that Sidr was found to have 
antioxidant activity. 
These findings concur with those made by 
(44), who reported that Sidr leaves 
include secondary metabolites like 
flavonoids, polyphenols, saponins, 

10 



El-Deoshy and Ragab, 2024 

JHE, Volume, 34, July (3), Page 1-17   Copyrights @ Faculty of Home Economics 
  Menoufia University, Shibin El Kom, Egypt 

triterpenoids, and tannins that can serve 
as a source of antioxidants.  

 
 

Table (6): Effect of Sidr leaves and seeds extract on oxidative parameters of diabetes rats 
Groups CAT (mg/dl) SOD (mg/dl) MDA (mg/dl) 
Group (1): Negative control(-ve) 17.05a±1.65 8.7a±0.6 61e±0.6 

Group (2): Positive control(+ve) 3.95d±0.15 1.9b±0.7 92.45a±2.25 
Group (3): Ethanolic extract of Sidr leaves 200mg/kg 8.55 c±1.65 3.35cd±2.25 85.2b±3.1 

Group (4): Ethanolic extract of Sidr seeds 200mg/kg 14.2ab±2.4 5.5bc±1.1 73.75d±1.75 
Group (5): Ethanolic extract of Sidr leaves 400mg/kg 11.2bc±1.1 7.2ab±2.1 79.65c±0.85 

Group (6): Ethanolic extract of Sidr seeds 400mg/kg 17.7a±2.8 9.25a±0.25 63.5e±2.5 

LSD 3.27 2.47 3.63 

Means with different superscript letters in the same column are significantly different atP≤0.05. 

Histopathological examination of liver 
Microscopically, the liver sections of rats 
in group (1) negative control (-ve) 
displayed the typical histological 
structure of hepatic lobules, including a 
normal central vein and normal 
hepatocytes (photos 1, 2 and 3). On the 
contrary, the liver of rats in group (2) 
positive control (+ve) exhibited 
hepatocellular vacuolar degeneration, 
fibroplasia in the portal triad (photo 4), 
focal hepatocellular necrosis 
accompanied by infiltration of 
inflammatory cells (photos 5, 6 and 7), 
activation of Kupffer cells, and portal 
infiltration with inflammatory cells (photo 
7). Concurrently, sections originating 
from group (3) (ethanolic extract of Sidr 
leaves 200mg/kg) exhibited activation of 
Kupffer cells (photos 8, 9 and 10), 
engorgement of the central vein (photo 
9), and infiltration of inflammatory cells in 
the portal region (photo 10). However, 
certain segments from group (4) 
(ethanolic extract of Sidr seeds 
200mg/kg) demonstrated the presence of 
central vein congestion (photo 11), 

hepatoportal blood vessel congestion, 
and portal infiltration with a limited 
number of inflammatory cells (photo 12). 
Conversely, other segments displayed no 
discernible histopathological changes 
(photo 13). Otherwise, the liver of rats 
from group (5) (ethanolic extract of Sidr 
leaves 400mg/kg) exhibited the activation 
of Kupffer cells and a minor vacuolar 
degeneration of centrilobular 
hepatocytes (photos 14 and 15). 
Examined sections obtained from group 
(6) (ethanolic extract of Sidr seeds 
400mg/kg) demonstrated an activation of 
Kupffer cells (photos 16, 17, and 18), 
sporadic hepatocyte necrosis (photo 17), 
and congestion of the central vein 
(photo18). These results agree with (45), 
who reported that the protective effect of 
Sidr leaves on hepatic and splenic tissues 
through reinstatement the normal levels 
of the oxidative markers and impeding 
the progression of hepatic and splenic 
fibrosis upon P. berghei induced hepatic 
and splenic inflammation. 
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Photo. (1): Phototomicrograph of the liver of a 

rat from group (1) negative control(-ve) 
exemplifies the typical histological 

conphotouration of the hepatic lobule (H & E, 
x400). 

Photo. (2): A phototomicrograph of a 
rat's liver from group (1) negative 

control(-ve) demonstrates the typical 
histological structure of the hepatic 

lobule (H & E, x400). 

Photo. (3): A phototomicrograph depicting 
the liver of a rat in group 1 displays the 
typical histological arrangement of the 

hepatic lobule (H & E, x400). 

   
Photo. (4): Phototomicrograph of the liver of a 

group (2) positive control(+ve) rat 
demonstrating fibroplasia in the portal triad 

(red arrow) and hepatic vacuolar degeneration 
(black arrow) (H & E, x400). 

Photo. (5): The phototomicrograph of 
a rat from group (2) positive 

control(+ve) liver demonstrates focal 
hepatocellular necrosis linked to 

inflammatory cell infiltration (arrow) (H 
& E, x400). 

Photo. (6): The phototomicrograph of a rat 
from group (2) positive control(+ve) liver 

demonstrates focal hepatocellular necrosis 
linked to inflammatory cell infiltration 

(arrow) (H & E, x400). 

   
Photo. (7): Phototomicrograph of the liver of a 

group (2) positive control(+ve) rat 
demonstrating activation of Kupffer cells, focal 
hepatocellular necrosis linked to inflammatory 

cell infiltration, and portal infiltration with 
inflammatory cells (H & E, x400). 

Photo. (8): Phototomicrograph of the 
rat's liver in group (3) ethanolic extract 

of sidr leaves 200mg/kg 
demonstrating Kupffer cell activity 

(black arrow) (H & E, x400). 

Photo. (9): Phototomicrograph of the rat's 
liver in group (3) ethanolic extract of sidr 
leaves 200mg/kg demonstrating central 

venous obstruction (black arrow) and 
Kupffer cell activity (red arrow) (H & E, 

x400). 

   
Photo. (10): Phototomicrograph of the rat's 
liver in group (3) (ethanolic extract of sidr 

leaves 200mg/kg) exhibits the activation of 
Kupffer cells (indicated by the black arrow) and 

the infiltration of inflammatory cells in the 
portal (indicated by the red arrow) (H & E, 

x400). 

Photo. (11): Phototomicrograph of the 
central vein congested in the liver of a 

group (4) (ethanolic extract of sidr 
seeds 200mg/kg) (black arrow) (H & E, 

x400). 

Photo. (12): Phototomicrograph of the liver 
in a group (4) (ethanolic extract of sidr 
seeds 200mg/kg) demonstrating portal 

infiltration with few inflammatory cells and 
congested hepatoportal blood vessels 

(black arrow) (H & E, x400). 
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Photo. (13): Phototomicrograph of the liver of 

a group (4) (ethanolic extract of sidr seeds 
200mg/kg) demonstrating no histological 

changes (H & E, x400). 

Photo. (14): Phototomicrograph of the 
liver of a rat from group (5) (ethanolic 

extract of sidr leaves 400mg/kg) 
demonstrating mild vacuolar 
degeneration of centrilobular 
hepatocytes (black arrow) and 

activation of Kupffer cells (red arrow) 
(H & E, x400). 

Photo. (15): A phototomicrograph 
exhibiting centrilobular hepatocytes in the 

liver of a rat from group (5) (ethanolic 
extract of sidr leaves 400mg/kg) is 

presented herein, showcasing slight 
vacuolar degeneration. (black arrow) (H & 

E, x400). 

   
Photo. (16): Phototomicrograph of the liver of 

a group (6) (ethanolic extract of sidr seeds 
400mg/kg) demonstrating the activation of 

Kupffer cells (black arrow) (H & E, x400). 

Photo. (17): Phototomicrograph of the 
liver of a rat from group (6) (ethanolic 

extract of sidr seeds 400mg/kg) 
demonstrating necrosis of sporadic 

hepatocytes (black arrow) and 
activation of Kupffer cells (red arrow) 

(H & E, x400). 

Photo. (18): Phototomicrograph of the liver 
of a group (6) (ethanolic extract of sidr 

seeds 400mg/kg) rat demonstrating the 
activation of Kupffer cells (red arrow) and 

obstruction of the central vein (black 
arrow) (H & E, x400). 

 
CONCLUSION 
Sidr leaves, and seeds efficiently 
decreased glucose levels and lipid 
profiles. These findings confirm our 
supposition that the tested leaves and 
seeds contained several important 
compounds, such as saponin glycosides, 
polyphenols, flavonoids, and terpenoids, 
which act as antidiabetic, anti-
hyperlipidemia, antioxidant, anti-
inflammatory, and antitoxic. Therefore, 
we recommend these leaves and seeds in 
modest amounts in our daily diets or 
drinks. 
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D و .يويحلاQR
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D يركسلا ضرم جلاعل QR
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