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ABSTRACT 

Diabetes (DM) is a group of complex and chronic metabolic disorders with diverse multiple etiologies. Long-term 
complications may affect organs such as kidneys, eyes, nerves, heart, and blood vessels. Solanum nigrum water 
leaves extract (SNWLE) are among the herbs used for controlling hyperglycemia in conventional medicine. This 
work was conducted to determine the possible effect of SNWLE on rat diabetes caused by streptozotocin (STZ). 
Forty adult male Wister rats were allocated to five groups (8 rats each) and studied for 8 weeks as the following 
scheme., group (I) normal control (cont. ( -)), group (II) diabetic control rats were given distilled water daily by 
gastric incubation (cont. (+) ), group (III) diabetic rats were treated orally with  Glimepiride (GI) (1 mg/kg/day), 
groups (IV) and (V) diabetic rats were treated orally with SNWLE (250 mg/kg /day) and SNWLE (250 mg/kg /day) 
combined with GI (1 mg/kg/day), respectively. Blood samples and pancreas were collected on the last day of the 
experimental period (8 weeks) for biochemical parameters estimation as well as the histopathological examinations. 
The SNWLE and/or glimepiride administration to diabetic rats reduced significantly blood glucose (BG) level, 
kidneys function parameters, and MDA. On the other hand, insulin and CAT levels were significantly higher relative 
to cont. (+). Moreover, the extract showed significant amelioration in pancreatic and kidneys cells structure. These 
findings demonstrated that SNWLE might exert a treatment role against DM via its antioxidant mechanism.  
Key Words: Diabetes, Histology, rats, antioxidant, Solanum nigrum, Streptozotocin. 

 eIJPPR 2020; 10(2):10-18 

HOW TO CITE THIS ARTICLE: Reham A. Arafat, Heba A. Sindi, Amnah M. Darwish (2020). “Hypoglycemic Effect of Solanumnigrum Leaf 

Extract on Male Diabetic Rats”, International Journal of Pharmaceutical and Phytopharmacological Research, 10(2), pp.10-18. 
 

 

 

INTRODUCTION 

The most common metabolic disorders in the world are 
diabetes characterized by a decrease in insulin secretion, 
insulin action, or both [1, 2]. The number of diabetic 
patients is rapidly growing all over the world [3, 4]. 
According to the International Diabetes Federation (IDF), 
366 million people were diabetic in 2011, with an 
expected increase of 552 million by 2030 [5]. The WHO 
stated that the prevalence of diabetes in Saudi Arabia in 
2016 was 14.7% among men and 13.8% among women 
[6]. Diabetes has many complications such as 
macrovascular and microvascular diseases. 
In the Kingdom of Saudi Arabia (KSA) the DM drug cost 
represents one of the essential economic burdens at the 

individual and national levels [7, 8]. Glimepiride is an 
oral 3rd  generation sulfonylurea antidiabetic agent that 
contains the active ingredient that is used for the 
regulation of elevated blood sugar in type 2 diabetes 
people along with a balanced diet and workout schedule. 
It can also be used with other drugs for diabetes treatment 
[9]. Many studies are evaluating the effectiveness of 
alternative and natural products to overcome the 
suspected toxic side effects of drugs [10, 11].  
Solanum nigrum (SN) was introduced in South America, 
Australia, and Africa and belongs to the Asian, North 
American, and European Solanaceae family [12]. Recent 
studies demonstrated that Solanum nigrum leaves have 
anti-diabetic, anti-hyperlipidemic properties via an 
increase in insulin secretion [13-14]. The leaves had been 

 

  Corresponding author: Reham A. Arafat   

  Address: Faculty of Human Sciences and Design, King Abdulaziz University, Jeddah, Saudi Arabia 

E-mail:  raarafat @ kau.edu.sa 

Relevant conflicts of interest/financial disclosures: The authors declare that the research was conducted in the absence of any commercial 

or financial relationships that could be construed as a potential conflict of interest. 

Received: 21 December 2019; Revised: 08 April 2020; Accepted: 14 April 2020 



International Journal of Pharmaceutical and Phytopharmacological Research (eIJPPR) | April 2020| Volume 10| Issue 2| Page 10-18 

Reham A. Arafat, Hypoglycemic Effect of Solanumnigrum Leaf Extract on Male Diabetic Rats    

 

11 

richer in polyphenols than stem and berries. The 
researchers noted that SN leaves contain the largest 
amount of luteolin, m-coumaric acid, kaempferol, 
gentisic acid, and apigenin [15]. Therefore, this research 
was conducted to evaluate the potential effect of SNWLE 
on diabetes. 

MATERIAL AND METHODS 

Material 

Chemicals and Drugs   

Glimepiride was obtained from Alnahdi pharmacy. Both 
high analytical quality chemicals and streptozotocin were 
purchased from Sigma, USA. The tested kits were 
purchased from Biosystems (Barcelona, Spain) for the 
determination of insulin, glucose, kidney function 
parameters, malondialdehyde (MDA) levels, and CAT.  
 
Plant material  

Solanum nigrum leaves have been purchased from the 
local market, Jeddah, Saudi Arabia. 

Animals 

Adult male Wister rats (n= 40) weighed 180 ± 10 g were 
collected from King Fahd Medical Research Centre, King 
Abdulaziz University. 

Methods 

Preparation of Solanumnigrum leaves extract. 

The dried leaf powder of Solanum nigrum had been 
macerated with the chloroform water. The blend was 
stirred continuously at an interval of 3 h. After 3 days, the 
solvent was replaced with fresh solvent, and maceration 
is done 2 times, as mentioned above. The filtrate was 
filtered through a muslin cloth to keep away from fine 
powder and accompanied by Whatman No. 1 filter paper. 
The extract was concentrated using a rotary evaporator. 
Eventually, following freeze-drying, the collected 
SNWLE was deposited in vacuum desiccators [16].  

Induction of diabetes and experimental design 

Rats (n=40) were kept under control conditions in 
conventional animal house. They were fed a standard diet 
with access to water ad libitum. Rats were distributed to 
two main groups; first (n-=8 rats) serve as control 
negative group and second group DM rats (n=32) were 
injected intraperitoneally (i.p.) once by STZ (65 mg/kg) 
[17] to induce diabetes, after fasting 12 hrs. Since, the 
injection of STZ, rats were given a glucose solution (10 
percent) for 24 hours. To fend off hypoglycemia. After 3 

days, fasting blood samples were obtained from the tail 
vein of all rats to evaluate glucose levels. The diabetic rats 
were selected for the study should have blood glucose 
levels (>200 mg/dL) [18]. 
Five groups of rats were divided as follows: 
Group I - Normal rats cont. (-).  
Group II – DM control positive cont. (+).  
Group III - DM + GI (1 mg/kg). [19].   
Group IV - DM + SNWLE (250 mg/kg) [20]. 
Group V - DM + SNWLE (250 mg/kg) + GI (1 mg/kg). 

After the experimental period 8 weeks, therapies were 
discontinued and rats were sacrificed under light ether 
anesthesia for each group. Heparinized capillary tubes 
used to collect blood samples, which was kept for a 
couple of hours, and centrifuged at 3000 rpm for 15 min. 
The separated serum was kept at −20˚C for subsequently 
followed analyzes. The pancreas was removed for 
histopathological studies. 

Determination of serum and tissue biomarkers 

• Serum glucose and insulin were assessed using 
ELISA kits. 

• The blood urea nitrogen uric acid (UA), (BUN), and 
creatinine (Cr) function levels were measured using 
colorimetric kits. 

• Oxidative stress biomarkers; MDA and the activity 
of CAT enzyme were estimated using ELISA kits. 

All kits used were obtained from Biosystems (Barcelona, 
Spain).followed the steps and instructions of kits. 

Histopathological examination 

The pancreas from all experimental groups was removed 
after sacrificing the rats. Tissues were fixed in 10 percent 
formalin-neutral, dehydrated, coated in paraffin wax, and 
then stained with hematoxyl-eosin by standard 
procedures. 

Statistical analysis 

The resulting data were analyzed by SPSS version 22. 
Values were measured as mean ± SD and analyzed with 
one-way variance (ANOVA) accompanied by a t-test. 
The results at P≤ 0.05 were considered as statistical 
significance. 
 
 
 

RESULTS 
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The presented data indicated that cont. (+) the group had 
a significant increase in serum levels of glucose by 
106.36% and a significant decrease in insulin level by 
73.46% compared with the cont. (-). In contrast, 
compared with the cont. (+) group, the data demonstrated 

that the treatment with Gl, SNWLE, and their mixture had 
a significant decrease in blood glucose by 47.31, 39.83, 
and 50.35% respectively, and the significant increase in 
insulin level by 224.39, 203.66 and 265.85% respectively 
(Fig.1).  

 

 

 

 
Values are presented as mean ± SD. Values with different superscript letters within a column are significantly different at P<0.05. 
Figure 1: Effect of Solanum Nigrum Leaf extract (SNWLE) and/or glimepiride (Gl) on blood glucose (BG) and insulin 

in diabetic rats 

 
 

Fig (2) showed the effect of SNWLE on uric acid (Ua), 
creatinine (Cr), and blood urea nitrogen (bun) in male 
diabetic rats. The results revealed that there were 
significant increases in Cr, Ua, and Bun of the cont. (+) 
group compared with the cont. (-) by 94.28, 101.7, and 
146.49 respectively. Treatment with Gl only induced 
significant decreases in Cr, Ua, and Bun versus diabetic 
rats. Their percentages were 44.32, 45.54, and 58.87 

respectively. Also, SNWLE treatment caused significant 
decreases by 41.89, 42.7, and 58.72 % respectively. The 
combination group (Gl + SNWLE) showed significant 
decreases in Cr, Ua, and Bun compared with the cont. (+) 
group by 47.73, 49.13, and 61.11 % respectively. The 
results confirmed that the combination group had the 
greatest effect rather than either each one alone. 
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 Values are presented as mean ± SD.   Values with different superscript letters within a column are significantly different at P<0.05. 
Figure 2: Effect of Solanum Nigrum Leaf extract (SNWLE) and/or glimepiride (Gl) on kidney function in diabetic 

rats. 

 
Table (1) in the DM group, MDA (the marker of lipid 
peroxidation) revealed a significant elevation (p<0.005) 
versus the cont. (-) group. Moreover, A significant 
reduction in the MDA was detected with GI, SNWLE and 
SNWLE+ GI treated groups reverse the cont. (+) group. 
The most effective treatment was seen in the group treated 

with SNWLE+ GI. Concerning CAT results presented a 
significant decrease (p<0.05) in CAT in the cont. (+) 
group corresponding to the cont. (-); whereas treated rats 
with GI, SNWLE, and their mixture displayed significant 
elevation compared to the cont. (+). 

 

Table 1: Effect of Solanum Nigrum Leaf extract (SNWLE) and/or glimepiride (Gl) on malondialdehyde (MDA) and 

catalase (CAT) in diabetic rats 

Groups 
MDA 

µmol/g protein 
CAT 

nmol/min/mg protein 

Cont (-) 73.46 ± 3.27 ᶜ 188 ± 1.36 ᵃ 

Cont(+) 118.36 ± 4.51ᵃ 146 ± 2.30 ᵇ 

GI 85.55 ± 2.76 ᵇᶜ 178 ± 1.82 ᵃ 
SNWLE (250 mg/kg) 88.41 ± 1.67 ᵇ 175 ± 1.66 ᵃ 
SNWLE (250 mg/kg) +GI 74.08 ± 3.72 ᶜ 183 ± 1.75 ᵃ 

Values are presented as mean ± SD.   
Values with different superscript letters within a column are significantly different at P<0.05. 

 
Histopathological results 

The negative control group's pancreas revealed normal 
pancreatic cells Fig. (A). Meanwhile, the positive control 
group's pancreas revealed necrosis of Langerhan's islet 
cells Fig. (B). pancreas cells of GI treated diabetic rats 
showed slight congestion of glomerular tuft Fig (C). 

While, TheSNWLE group treated with two hundred and 
fifty mg/kg of diabetic rats, the pancreas revealed slight 
hypertrophy of Langerhans islets Fig. (D). Pancreas 
sections of rats given the mixture did not show any change 
in histopathology Fig. (E). 
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Figure 3: Photomicrography showing H&E-stained sections of the pancreas in different groups. The control negative 
pancreas, displaying normal pancreatic cells (A). In diabetic rats, parts of the pancreas showed necrosis of Langerhan's 
islet cells (B), pancreas cells GI treated diabetic rats showed slight congestion of glomerular tuft (C). The SNWLE 
group treated with two hundred and fifty mg/kg of diabetic rats, pancreas revealed slight hypertrophy of Langerhans 
islets (D), Pancreas sections of rats given the mixture did not show any change in histopathology (E).           (x400) 
 
DISCUSSION 

Diabetes is recognized as one of the leading causes of 
morbidity and mortality in the world, while about 8% 
of the world's population has been diagnosed with DM 
in 2017, it is still predicted to grow to 9.9% by 2045. 
[21]. As evidenced by the fact that prescription drugs 
such as insulin-like substances are medicinally 
recognized as the most effective therapeutic agents, 
researchers have sought to find insulin-like substances 
based on plants to treat diabetes [22]. The clinical trials 
confirmed the efficacy of several medicinal plants and 
herbal preparations in improving the natural 
homeostasis of glucose [23]. Several kinds of research 
demonstrated that hyperglycemia induces oxidative 
stress and increases the production of ROS [24, 25]. 
Several studies revealed the benefits of medicinal 
plants and herbs such as solanum nigrum which shows 
antidiabetic and hypolipidemic effects [26-28]. 
Recent results from the study showed that the DM 
group showed a substantial increase (p < 0.05) in serum 

glucose, followed by a significant reduction in serum 
insulin relative to the cont. (-). These findings agree 
with  Emordi et al. [29] Who reported that STZ-
diabetes hurt glucose concentration and insulin level in 
rats with a dosage of 60mg / kg. These findings could 
be explained by insulin secretion inhibited by STZ 
which could induce insulin-diabetes Mellitus due to its 
unique chemical properties, which is called alkylating 
potency [30], the β- cell destruction and insulin 
resistance [31].  
Nagrashi et al ., [32] recorded that the administration 
of 50 mg/kg b.wt., streptozotocin to rats causing 
diabetes by raising serum glucose levels and 
decreasing insulin levels this may be due to the 
injection of streptozotocin, which induced diabetes to 
animal models by exerting cytotoxic effects on 
pancreatic β-cells, likely to generate lipid peroxide and 
excess reactive oxygen species (ROS), interfere with 
GLUT-2 glucose carriers, and cause alkylation or 
peroxynitrite harm to DNA [33]. 
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Treatment with SNWLE and/or glimepiride (Gl) for 
diabetic rats demonstrated a remarkable improvement 
effect on glycemic regulation. Such findings are in the 
same line with Maharana et al. [20] Who suggested that 
Solanum nigrum extract had hypoglycaemic and 
antihyperglycaemic activity because of its possible 
effect on the glucose and lipid metabolism of 
pancreatic and extra-pancreatic sites, as demonstrated 
by the extract's insulinotropic and antioxidant 
properties. Ogunsuyi et al., [34] demonstrated that 
SNWLE  had a hypoglycemic activity that may result 
from two mechanisms first: potentiation of glucose-
induced insulin release, second: increasing peripheral 
uptake of glucose. 
Data in the recent study indicated that there were 
significant increases (p <0.05) in serum creatinine and 
uric acid levels in diabetic untreated rats corresponding 
to the cont. (-) group which strongly indicated the 
impairment of kidney function in DM rats. These 
results were in agreement with Khanraet al., [35], Qiao 
et al., [36] and Zayed et al., [37]. The rise in kidney 
functions may be attributed to metabolic disruptions 
during diabetes attributed to a rise in xanthine oxidase 
activities, increased TC, and TG levels [38].  
Although the oral administration of SNWLE and/or 
glimepiride (Gl) to diabetic rats in the current study 
caused significant decreases (p<0.05) in the levels of 
uric acid, urea, and creatinine corresponding to cont. (-
) group. The data obtained were in the same line with 
Teklehaimanot et al. [39] who indicated that the 
reduction of serum uric acid, urea, and Cr levels in 
SNWLE treated groups could be due to kidney 
glomeruli regeneration, which improved the kidney 
filtration function. The use of antioxidant and/or free 
radical scavenging will control the nephroprotective 
functions. This defensive and regenerating capacity 
could be due to the high SNWLE content of 
polyphenols, alkaloids, and saponins [40]. 
Regarding antioxidant activity, the results showed a 
significant increase in MDA levels accompanied by a 
significant decrease in serum CAT enzyme activity in 
the cont. (+) group corresponding to the cont. (-) group. 
The obtained data agreements with Nasri et al., [41] 
and Afify et al., [42]. Also, Morakinyo et al.,  [43] 
confirmed that DM rats administered STZ at a dose 

level of 45 mg/ kg adversely affected the function of 
MDA, SOD, GSH, GPX, and CAT enzymes. The 
changes of antioxidant parameters may be due to an 
increase in oxygen species (ROS) involved in DM 
production and progression [44]. 
In the current study, the results reported that there was 
a significant increase in CAT enzyme activity while 
MDA demonstrated a significant decrease in the 
diabetic group treated with SNWLE and/or glimepiride 
(Gl) reverse the Con. (+). These study findings were 
conforming with the results of Ayatullah et al., [45]. 
and  Syed et al., [14]. Moreover,  Maharana et al.,  [26] 
stated that SNWLE might have antioxidant compounds 
that can reverse the damage caused by diabetes. 
In conclusion, the SNWLE has significant protective 
effects against diabetes and hyperlipidemia via its 
antioxidant property. 

 

REFERENCES 
 

[1] El Kabbaoui, M., Chda, A., Azdad, O., Mejrhit, 
N., Aarab, L., Bencheikh, R., Tazi, A. Evaluation 
of hypoglycemic and hypolipidemic activities of 
aqueous extract of Cistusladaniferusin 
streptozotocin-induced diabetic rats, Asian Pac. J. 
Trop. Biomed., 2016; (6)12.1044-1049. 

[2] Zeid IE, Al-Jaghthmi OH, Heba HM. 
Augmentation of Insulin Secretion Induced by 
Rhizophora Mucronata and Avicennia Marina 
Extracts in Streptozotocin-Induced Diabetic Rats. 
Int. J. Pharm. Res. Allied Sci. 2019;8(4):14-22. 

[3] Nations, U. World population prospects: The 
2015 revision, United Nations Econ. Soc. Aff., 
2015 ; 33(2), 1-66. 

[4] Munir A, Malik SI, Aslam S, Mehmood A, Amjad 
S, Malik KA, Younis M, Shah AH, Shah GM. 
Medicinal plants are effective inhibitors of type I 
and II diabetes. Pharmacophores. 2018; 9(5):1-7. 

[5] International Diabetes Federation (2017) IDF 
diabetes atlas 8th. edn. Brussels, Belgium: 
International Diabetes 
Federationhttp://www.diabetesatlas.org 

[6] World Health Organization. Diabetes country 
profile Saudi Arabia 2016, Geneva: Switzerland. 



International Journal of Pharmaceutical and Phytopharmacological Research (eIJPPR) | April 2020| Volume 10| Issue 2| Page 10-18 

Reham A. Arafat, Hypoglycemic Effect of Solanumnigrum Leaf Extract on Male Diabetic Rats    

 

16 

[7] Alhowaish, A. K. Economic costs of diabetes in 
Saudi Arabia, Journal of family & community 
medicine, 2013 ; 20(1), 1-8. 

[8] Priyadi A, Muhtadi A, Suwantika AA, Sumiwi 
SA. An economic evaluation of diabetes mellitus 
management in South East Asia. Journal of 
Advanced Pharmacy Education & Research| Apr-
Jun. 2019;9(2):53-74. 

[9] Geisen, K, Vegh, A., Krause, E., Papp, J.G, 
Cardiovascular effects of conventional 
sulfonylureas and glimepiride, Horm Metab Res, 
1996 ; 28:496-507. 

[10] Neerati, P., Devde, R., Gangi, A.K. Evaluation of 
the effect of curcumin capsules on glyburide 
therapy in patients with type-2 diabetes mellitus, 
Phytother Res, 2014 ; 28: 1796-800. 

[11] Särkinen T., Poczai P., Barboza G.E., van der 
Weerden G.M., Baden M., Knapp S. A. Revision 
of the Old World Black Nightshades (Morelloid 
clade of Solanum L., Solanaceae) PhytoKeys. 
2018 ; 106:1–223. 

[12] Jagatheeswari D., Bharathi T., Ali, H.S.J. Black 
Night Shade (Solanum nigrum L.)-An Updated 
Overview, Int. J. Pharm. Biol. Arch, 2013 ; 
4:288–295. 

[13] Agata, C., Rosaria, A., Giuseppina, R., Anna, D., 
Milena, R., Natale, A.S. Antioxidant Activities of 
Solanum Nigrum L. Leaf Extracts Determined in 
vitro Cellular Models, M.D.P.I. 2019 ; 8(63):1-
12. 

[14] Syed, K.Z., Shakeel, A.A., Shams, T., 
Muhammad, I.N., Moyad, J.S., Naheed, B., 
Muhammad, H.A.Q. Antioxidant potential of 
Solanum nigrum aqueous leaves extract in 
modulating restraint stress-induced changes in 
rat’s liver, Journal of pharmacy BioAllied 
Science, 2019 ; 11(1):60-68. 

[15] Huang, F., Yang, Q., Chen, L., Tang, S., Liu, W., 
Yu, X. Renal pathological change in patients with 
type 2 diabetes is not always diabetic 
nephropathy: a report of 52 cases, Clin. Nephrol. 
2010 ;67:293-297. 

[16] Patel, A., Biswas, S., Shoja, M. H., Ramalingayy, 
G. V., Nandakumar, K. Protective effects of 
aqueous extract of Solanum nigrum Linn. leaves 

in rat models of oral mucositis, The Scientific 
World Journal, 2014. 

[17] Lutz, W., Pardridge, M. Insulin therapy normalize 
glucose transporter mRNA but not 
immunoreactivity transporter protein in 
streptozotocin-diabetic rats, Metabolism., 1993 ;  
42(8):939-944. 

[18] Al-Malki, A. L., El Rabey, H. A. The antidiabetic 
effect of low doses of Moringa oleifera Lam. 
seeds on streptozotocin-induced diabetes and 
diabetic nephropathy in male rats, BioMed 
research international, 2015 ; 22(2):234-240. 

[19] Umamageswari, M., Karthikeyan, T., Maniyar, Y. 
A. Antidiabetic Activity of Aqueous Extract of 
Solanum nigrum Linn Berries in Alloxan Induced 
Diabetic Wistar Albino Rats, Journal of clinical 
and diagnostic research: JCDR, 2017 ; 11, FC16. 

[20] Maharana, L., Pattnaik, S., Kar, D. M., Sahu, P. 
K. Si, S. C. Assessment of antihyperglycaemic 
and antioxidant and potential of leaves of 
Solanum nigrum Linn. in alloxan-induced 
diabetic rats, Pharmacologyonline, 2011 ; 1, 942-
63. 

[21] Cho, N., Shaw, J., Karuranga, S., Huang, Y., da 
Rocha Fernandes, J., Ohlrogge, A., Malanda, B. 
IDF Diabetes Atlas: global estimates of diabetes 
prevalence for 2017 and projections for 2045, 
Diabetes research and clinical practice, 2018 ; 
138, 271-281.  

[22] Damasceno, D.C., Volpato, G.T. Antidiabetic 
botanical extracts. In: In Watson RR and Preedy 
VR (Eds), Botanical Medicine in Clinical 
Practice. CAB International, London, 2008 ; 
57(2): 547-555. 

[23] Tsabang, N., Yedjou, C., Tsambang, L., Tchinda, 
A., Donfagsiteli, N., Agbor, G., Nkongmeneck, B. 
Treatment of diabetes and/or hypertension using 
medicinal plants in Cameroon, Medicinal & 
aromatic plants, 2015 ; 22(2): 123-131.  

[24] Rosen, P, Nawroth, P.P., King, G., Moller, W., 
Tritschler, H.J., Packer, L. The role of oxidative 
stress in the onset and progression of diabetes and 
its complications: a summary of a Congress Series 
sponsored by Unesco-Mcbn, the American 
Diabetes Association, and the German Diabetes 



International Journal of Pharmaceutical and Phytopharmacological Research (eIJPPR) | April 2020| Volume 10| Issue 2| Page 10-18 

Reham A. Arafat, Hypoglycemic Effect of Solanumnigrum Leaf Extract on Male Diabetic Rats    

 

17 

Society. Diabetes Metab Res Rev. 2001 ; 
17(3):189-212 

[25] Brownlee, M. The pathobiology of diabetic 
complications: a unifying mechanism. Diabetes., 
2005 ; 54(6):1615-25. 

[26] Maharana, L., Pattnaik, S., Kar, D. M., Sahu, P. 
K. Si, S. C. Assessment of antihyperglycaemic 
and antioxidant and potential of leaves of 
Solanum nigrum Linn. in alloxan-induced 
diabetic rats, Pharmacologyonline, 2011 ; 1, 942-
63. 

[27] Sengottaiyan, A., Praburaman, L., Manoharan, 
K., Rajinikanth, R., Govarthanan, M., 
Selvankumar, T. Hypoglycemic and 
hypolipidemic activity of Solanum nigrum in 
alloxan-induced diabetic albino rats, International 
Journal of Pharmaceutical Sciences and Research, 
2012 ; 3(8), 2841.  

[28] Zaidi, S. K., Hoda, M., Tabrez, S., Ansari, S. A., 
Jafri, M. A., Shahnawaz Khan, M., Banu, N. 
Protective effect of Solanum nigrum leaves 
extract on immobilization stress-induced changes 
in rat’s brain, Evidence-Based Complementary 
and Alternative Medicine, 2014 ; 55:183-192. 

[29] Emordi, J.E., Agbaje, E.O., Oreagba, I.A., 
Iribhogbe, O.I. Antidiabetic and hypolipidemic 
activities of hydroethanolic root extract of Uvaria 
chamae in streptozotocin-induced diabetic albino 
rats, BMC complementary and alternative 
medicine, 2016 ; 16, 468. 

[30] Lenzen, S. The mechanisms of alloxan and 
streptozotocin, induced diabetes, Diabetologia., 
2008 ; 51(2):216-226. 

[31] Kusakabe, T., Tanioka, H., Ebihara, K., Hirata, 
M., Miyamoto, L., Miyanaga, F., Hige, H., 
Aotani, D., Fujisawa, T., Masuzaki, H., Hosoda, 
K., Nakao, K. Beneficial effects of leptin on 
glycaemic and lipid control in a mouse model of 
type 2 diabetes with increased adiposity induced 
by streptozotocin and a high-fat diet, 
Diabetologia., 2009 ; 52(4):675-683. 

[32] Nagarchi, K., Ahmed, S., Sabus, A. Saheb, S. H. 
Effect of Streptozotocin on Glucose levels in 
Albino Wister Rats, Journal of Pharmaceutical 
Sciences and Research, 2015 ; 7(2): 67-69. 

[33] El-Sawi, N., Younes, S., El-Ghadban, M., Gad, 
M., Al-Seeni, M., Ali, S. Evaluation of 
Antidiabetic Activity of Ipomoea Aquatica 
Fractions in Streptozotocin-Induced Diabetic in 
Male Rat Model. Sohag J. Sci., 2017 ; 2 (1): 9-17. 

[34] Ogunsuyi, O.B., Ademiluyi, A.O., Oboh, G., 
Oyeleye, S.I., Dada, A.F. Green leafy vegetables 
from two Solanum spp. (Solanum nigrum L and 
Solanum macrocarpon L.) ameliorate 
scopolamine-induced cognitive and 
neurochemical impairments in rats, Food Sci. 
Nutr., 2018 ; 6:860–870. 

[35] Khanra, R., Bhattacharjee, N., Dua, T.K., Nandy, 
A., Saha, A., Kalita, J., Manna, P., Dewanjee, S. 
Taraxerol, a pentacyclic triterpenoid, from 
Abroma Augusta leaf attenuates diabetic 
nephropathy in type 2   diabetic rats,   Biomed   
Pharmacother.,  2017 ;    94:   726-41. 

[36] Qiao, Y., Gao, K., Wang, Y., Wang, X., Cui, B. 
Resveratrol ameliorates diabetic nephropathy in 
rats through negative regulation of the p38 
MAPK/TGF-β1 pathway, Exp Ther Med., 2017 ; 
13(6): 3223-3230. 

[37] Zayed, A.E., Saleh, A., Gomaa, A.M., Abd-
Elkareem, M., Anwar, M.M., Hassanein, K.M., 
Elsherbiny, M.M., Kotb, A.M. Protective effect of 
Ginkgo biloba and magnetized water on 
nephropathy in induced type 2 diabetes in rat, 
Oxidative Med Cell. Longev., 2018 ; 2018(2018): 
1–10. 

[38] Jayaraman, R., Subramani, S., SheikAbdullah, 
S.H. Udaiyar, M. Antihyperglycemic effect of 
hesperetin, a citrus flavonoid, extenuates 
hyperglycemia and exploring the potential role in 
antioxidant and antihyperlipidemic in 
streptozotocin-induced diabetic rats, 
BiomedPharmacother., 2018; 97:98-106. 

[39] Tklehaimanot, H., Gebru, G., Tesfay, A. Review 
on effect of Solanum nigrum L. on histopathology 
of kidneys of rats, Int J Pharma Sci Res, 2015 ; 6, 
645-649. 

[40] Fariba, A., Kobra, H., Ardashir, T., Mohammad, 
K., Nepton, S., Nima P. Effect of the 
Administration of Solanum nigrum Fruit on 
Prevention of Diabetic Nephropathy in 



International Journal of Pharmaceutical and Phytopharmacological Research (eIJPPR) | April 2020| Volume 10| Issue 2| Page 10-18 

Reham A. Arafat, Hypoglycemic Effect of Solanumnigrum Leaf Extract on Male Diabetic Rats    

 

18 

Streptozotocin-induced Diabetic Rats, 
Pharmacognosy. 2017 ; 9(4): 325–332. 

[41] Nasri, R., Abdelhedi, O., Jemil, I., Daoued, I., 
Hamden, K., Kallel, C., Elfeki, A., Senhadji, 
M.L., Boualga, A., Nasri, M., Chaabouni, M.K. 
Ameliorating effects of goby fish protein 
hydrolysates on high-fat-high-fructose diet-
induced hyperglycemia, oxidative stress and 
deterioration of kidney function in rats, Chem 
Biol Interact., 2015 ; 242: 71-80. 

[42] Afify, A.M.R., El-Beltagi, H.S., Fayed, S.A., El-
Ansary, A.E. In vivo correlation of olive leaves 
extract on some oxidative stress markers in 
streptozotocin-induced diabetes mellitus in rats, 
Grasas y Aceites., 2018 ; 69 (1):243. 

[43] Morakinyo, A. O., Awobajo, F. O., Adegoke, O. 
A. Effects of alpha-lipoic acid on blood lipids, 
renal indices, antioxidant enzymes, insulin, and 
glucose level in streptozotocin-diabetic rats, 
Biology and Medicine, 2013 ; 5, 26.  

[44] Moussa, S. Oxidative stress in diabetes mellitus. 
Romanian J Biophys, 2008 ; 18(3), 225-236.  

[45] Ayatullah, M.S., Khalid, B., Ibrahim, H.E., 
Mahmoud, E.N., Protective Effect of Solanum 
Nigrum on Nephrotoxicity in Animals Treated 
With Antitumor Drug (Cisplatin), International 
Journal of Advanced Research, 2016; 4(2): 1013-
1019. 

 


