
1

Volume 8 / Issue 2 / 76 / http://dx.doi.org/10.21931/RB/2023.08.02.76

Study the effect of olive leaf extract and mango peel extract in treating 
diabetic disease in mice
M.M. Rajaa Ali Hasan

Abstract: The current study aimed to determine the effect of olive leaf extract and mango peel extract on diabetic mice. 
Diabetes was created in the mice by injecting intravenously alloxan 100 mg/kg. The experimental mice were divided into 
four groups, where the first group was considered normal controls, while the second group was diabetic control. The third 
group represents the diabetic group treatment with olive leaf extract 100 mg/kg B.w i.p 5 days and the four groups diabetic 
group treatment with mango peel extract 100 mg /kg .B.w i.p 5 days. According to the biochemical observations, the levels 
of serum glucose, there was a significant decrease in serum glucose of the diabetic group under treatment with olive leaf 
extract lower than blood glucose level for diabetic mice treated with mango peel extract compared with the control group 
herbal treatment olive leaf extract to diabetic mice helps maintain normal sugar level in the blood.
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Introduction
Diabetes is a chronic metabolic disease characterized 

by a relative or absolute lack of insulin, leading to hypergly-
caemia1. Long-term complications of hyperglycemia affect 
the eyes as retinopathy, kidneys, nerves as neuropathy and 
blood vessels. There are several different classifications 
of diabetes, the most common being type 1 and type 2. 
Type 1 diabetes is an autoimmune disease that destroys 
the insulin-producing pancreatic beta cells in the islets of 
Langerhans. It is called insulin-dependent diabetes melli-
tus (IDDM), or juvenile-onset diabetes develops when the 
body's immune system destroys pancreatic ßcells, the only 
cells producing the hormone insulin that regulates blood 
glucose. Type 1 diabetes is most commonly diagnosed in 
children and young adults, and by the time of diagnosis, 
patients have minimal endogenous insulin production. Insu-
lin, therefore, has to be replaced by regular subcutaneous 
injections; type 2 diabetes was first described as a compo-
nent of metabolic syndrome in 19882.

Type 2 diabetes, also called non– insulin-dependent 
diabetes mellitus (NIDDM) or adult-onset diabetes, ac-
counts for about 90% to 95% of all diagnosed cases of dia-
betes. It usually begins as insulin resistance, a disorder in 
which the cells do not use insulin properly. As the need for 
insulin rises, the pancreas gradually loses its ability to pro-
duce it.   Is the most common form of diabetes characteri-
zed by hyperglycemia, insulin resistance, and relative insu-
lin deficiency? This type is the interaction between genetic, 
environmental, and behavioral risk factors3,4. Mechanism 
of diabetic complications has been suggested that oxida-
tive stress may contribute to the pathogenesis of different 
diabetic complications5. However, 537 million adults (20-79 
years) are living with diabetes worldwide in 2021.

Diabetes Atlas Today, herbal drugs are primarily used 
in treating diabetes (6) and (7), where one of these hypogly-

cemic plants is the olive leaf and mango peel; the olive tree 
is one of the most critical trees in Mediterranean countries8. 
Olive leaf extract is a natural source of wellness with thera-
peutic properties; the olive leaf has extensive use in tradi-
tional herbal medicine (gastroprotective, neuro-protective, 
antimicrobial, anticancer, anti-inflammatory, anti-nocicepti-
ve, antioxidant9,10. Mango is an evergreen tree with many 
traditional medicinal resources besides its famous fruits. 
The largest mango-producing countries are India, China, 
Thailand, Indonesia, Pakistan, Mexico, Brazil, Bangladesh, 
Nigeria, and the Philippines.

Mango leaves are a potential source of minerals: nitro-
gen, potassium, phosphorus, iron, sodium, calcium, mag-
nesium, and vitamins. A, B, E, and C. A major bio-macro-
molecule present in mango leaves is protein. Extracts of the 
mango leaves have been utilized for traditional medicines to 
cure diabetes, bronchitis, diarrhea, asthma, kidney, scabies, 
respiratory problems, syphilis, and urinary disorders11,12.

Materials and methods 

Olive leaf extract preparation
Take an olive leaf from the garden, rinse it with tap wa-

ter for 10 min, and then drain; the dried leaves were pow-
dered using a coffee grinder and then extracted. The sox-
hlet apparatus extracted 50 g of the processed plant in 250 
ethanol (70%). The obtained extract was then evaporated 
at 37C° in the incubator, and the resultant crude extract was 
frozen at -20C° until use13.

Mango peel extract preparation
Mango taken from the vegetable market rinsed with 
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water. Removed mango and drained; the dried peel was 
ground using a grinder. After that extraction, 50 g of the 
mango peel powder was extracted in 250 of ethanol (70%) 
using the soxhlet apparatus. The obtained extract was then 
evaporated using a rotary evaporator, and the resultant cru-
de extract was frozen at -20C° until use.

Experimental animals 
The study was conducted on random mice from the Mi-

nistry of Science and Technology. The animals were selec-
ted at a weight between (25-27) gm and healthy. The mice 
are placed in plastic cages with appropriate conditions of 
temperature as well as ventilation. Animals were also given 
a special diet and water. The animals were starved for 12 
hours, and then intraperitoneal injection with Alloxan (British 
company BHD) at a dose of (0.1 g / kg of body weight) by 
dissolving 1 g of Alloxan in 10 ml of normal saline; control 
animals were injected with 1 ml of normal saline and given 
water and food usually (14). Animals with a glucose level 
greater than 200mg/100ml were considered diabetic.

Experimental design 
The mice were randomly distributed, using (20) adult 

mice; we divided the mice into 4 groups, including the con-
trol group (5mice per group) and caged separately:

1. Group 1 (untreated control).
2. Group 2 mice have received alloxan 1 ml (i.p.injec-

tion).
3. Group 3 Alloxan diabetic mice injected Ip with 100mg/

kg olive leaf extract for 4 weeks.  
4. Group 4 Alloxan diabetic mice injected Ip with 100mg/

kg mango peel extract for 4 weeks.

Biochemical estimation
Blood samples were collected in laboratory tubes of 

each first, second, third and fourth group, respectively, from 
fasting mice. After that, the blood samples were separated 

by centrifuge for 15 minutes and measured sugar using a 
biochemical test ( fast blood sugar ) using a linear kit in the 
laboratory.

Statistical analysis
This study has calculated the mean ± SE of four groups, 

n = 5 mice in all groups. Statistical analysis of data was per-
formed using one-way analysis of variance (ANOVA) with a 
Tukey's -test, and the results were considered statistically 
significant at P < 0.05. 

Results
In this research, the effect of Alloxan was studied on the 

blood glucose level of mice, and it was observed that the 
glucose level was higher than its normal level in the blood 
compared to the level of glucose in the blood of animals that 
did not take Alloxan as shown in table 3.

In a study of the effect of two natural plant extracts, OLE 
and MPE, on animals with a high sugar level, the results ex-
plained a decrease in the blood sugar level of the animals 
treated with the OLE and MPE, as shown in Table 4.

A comparison was made between the effect of both ex-
tracts OLE and MPE on the glucose level, and it was no-
ticed that the diabetic mice treated with olive leaf extract 
reduced the blood glucose level higher than the group of 
diabetic mice treated with mango peel extract compared 
to the control group. The statistical analysis revealed that 
there was a significant difference between different groups. 
Blood glucose levels for the diabetic mice treated with olive 
leaf extract were significantly (p < 0.05) lower than diabetic 
mice treated with mango peel extract, as shown in Table 5.

Discussion
The study finding of using olive leaf extract and mango 
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Table 2. Distribution of animals (in vivo).

Table 1. Preparation of plant extraction.
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peel extract to treat diabetic mice presents a good agree-
ment with (16,17). In comparison, olive leaf extracts recor-
ded (p < 0.05) lower than mango and control treatment, 
which agreed with (18). This reduction of blood glucose 
levels by olive leaf extract may result from increased excre-
tion of sugar from the body or increased insulin release from 
the pancreas19. The low level of sugar is due to the ability 
of phenolic compounds to delay the decomposition and ab-
sorption of sugars by inhibiting the action of the glucosidase 

enzyme20. This discrepancy between the two plants is due 
to a difference in the process of synthesizing the chemi-
cal compounds of the plants21. Ethanol was used to extract 
bioactive compounds from olive leaf and mango peel; it is 
less toxic than other solvents15. Due to the ability of these 
phytochemical compounds to fight free radicals and regu-
late the functioning of cells within the body, the extract is 
effective in pharmaceutical use and the prevention of many 
diseases. 

Study the effect of olive leaf extract and mango peel extract in treating diabetic disease in mice

Table 3. Effect of Alloxan on the blood glucose level of  the mice.

Table 4. Effect of OLE and MPE on the blood glucose level of  the diabetic mice.

Table 5. Comparison between the effect of OLE and MPE in the treatment of diabetic disease in the mice comparison 
with control –ve and control +ve groups.
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Conclusions
The objective of this study was to use olive leaf extract 

and mango peel extract to treat the diabetic mice, where 
the peel ethanol extract showed a decrease in the blood 
glucose level for the diabetic mice treated with it compared 
with the control group.

Bibliographic references
1.	 Kamtchouing, P., Kahpui, M., Djomeni, P., T'edong, L., Ason-

galem, E. and Dioma, T. Antidiabetic activity of methanol/ 
methylene chloride stem bark extracts of Terminalia superb 
and Canarnun schwein furthii on Streptozotocin-induced dia-
betic rats. J. Ethnopharmacol. .2006;104:306-309.

2.	 Patlak M. New weapons to combat an ancient disease: treat-
ing diabetes. FASEB J, 2002; Dec;16(14):1853.

3.	 Maitra A, Abbas AK. Endocrine system. In: Kumar V, Fausto 
N, Abbas AK (eds). Robbins and Cotran pathologic basis of 
disease (7th ed). Philadelphia, Saunders; 1156-1226. 2005.

4.	 Chen L, Magliano DJ, Zimmet PZ. The worldwide epidemiolo-
gy of type 2 diabetes mellitus: present and future perspectives. 
Nature reviews endocrinology. Available at: www.nature.com/
uidfinder. Accessed 22nd December, 2011.

5.	 Genetic basis of type 1 and type2 diabetes, obesity, and their 
complications. Advances and emerging opportunities in dia-
betes research: a Strategic Planning Report of the DMICC. 
www2.niddk.nih.gov/NR. (Accessed 22nd 6.December 2011). 
Boss A, Bishop KS, Marlow G, Barnett MP, Ferguson LR. Ev-
idence to Support the Anticancer Effect of Olive Leaf Extract 
and Future Directions. Nutrients. 2016 Aug;8(8):E513

6.	 Ngan Tran  , Bao Pham  and Ly Le. Bioactive Compounds 
in Antidiabetic Plants: From Herbal Medicine to Modern Drug 
Discovery. 2020.

7.	 Trevor T. N , Thulani T., Rachael D. , Kennedy H.  and Ashwell 
R. Ndhlala 6. The Potential Therapeutic Value of Medicinal 
Plants in the Management of Metabolic Disorders. 2020.

8.	 Hassen I, Casabianca H, Hosni K. Biological activities of the 
natural antioxidant oleuropein: exceeding the expectation – A 
mini-review. J Funct Foods. 2015;18:926–40.

9.	 Manoj Kumar,1,* Vivek Saurabh,2 Maharishi Tomar,3 Muzaffar 
Hasan,4 Sushil Changan,5 Minnu Sasi,6 Chirag Maheshwari,7 
Uma Prajapati,2 Surinder Singh,8 Rakesh Kumar Prajapati,9 
Sangram Dhumal,10 Sneh Punia,11 Ryszard Amarowicz,12 
and Mohamed Mekhemar13, Mango (Mangifera indica L.) 
Leaves: Nutritional Composition, Phytochemical Profile, and 
Health-Promoting Bioactivities, Antioxidants (Basel). 2021.

10.	Barreto, J.C.; Trevisan, M.T.S.; Hull, W.E.; Erben, G.; De Brito, 
E.S.; Pfundstein, B.; Würtele, G.; Spiegelhalder, B.; Owen, 
R.W.(2008). Characterization and Quantitation of Polypheno-
lic Compounds in Bark, Kernel, Leaves, and Peel of Mango 
(Mangifera indica L.). J. Agric. Food Chem. 2008, 56, 5599–
5610. [CrossRef] [PubMed].

11.	Shah, K.A.; Patel, M.B.; Patel, R.J.; Parmar, P.K. Mangifera 
indica (Mango). Pharmacogn. Rev. 2010, 4, 42–48. CrossRef

12.	Al-Zubaidy, N. .; Al-Mubarak, N. F. .; Ahmed, A. M. . The Effect 
Of Fertilization And Repeated Mowing On Some Vegetative 
Characteristics And Yield Of Panicum Mombasa Plant. JLSAR 
2021, 2, 34–45.

13.	Kamalakkannan N, Prince PSM. The effect of Aegle marmel-
os fruit extract in streptozotocin diabetes: a histopathological 
study. J Herb Pharmacother, 2005;5(3):87– 96.https://doi.
org/10.1080 /J157v 05n03 08

14.	G. U. Raju , S. Kumarappa , V. N. Gaitonde. Mechanical and 
physical characterization of agricultural waste reinforced poly-
mer composite. 2012.

15.	Abdulateef, S. M., Aldhanki, Z. T. M. & Rashid, S. A. The in-
fluence of different sounds on the feeding behavior of broiler 
chickens and their impact on blood physiology and condition-
ing place preference (CPP). Plant Arch.2018, 18.

16.	Bassoli BK, Cassolla P, Borba-Murad GR, Constantin J, Sal-
gueiro-Pagadigorria CL, Bazotte RB. Chlorogenic acid reduc-
es the plasma glucose peak in the oral glucose tolerance test: 
effects on hepatic glucose release and glycemia. Cell Biochem 
Funct. 2008;26(3):320–328. doi: 10.1002/cbf.1444. [PubMed] 
[CrossRef] [Google Scholar]

17.	Al-Atijawi, S. H. .; Almusawy, R. S. . The Effect Of Adding Dif-
ferent Rates Of Mushroom Powder To The Wheat Flour On 
The Nutritional Value Of Proteins, Sensory And Physical Prop-
erties Of Local Bread. JLSAR 2021, 2, 46–53.

18.	Al-Maathedy, M. H., Mohammed, Th. T. & Al-Asha'ab, M. H. 
The effect of vitamin E supplementation and different levels of 
dried tomato pomace on common carp diets (cyprinus carpio 
l.) on productive performance. Biochemical and Cellular Ar-
chives. 2020, 20(2): 5371-5377.

19.	Eidi A, Eidi M, Darzi R. Antidiabetic effect of Olea Europaea L. 
in normal and diabetic rats. Phytother Res. 2009. 23(3):347-50

20.	HMM; Zeitoun, AA; Abd-Rabou, H.S.; El Enshasy, H.A.; Dai-
lin, D.J.; Zeitoun, MAA; El-Sohaimy, S.A. Antioxidant and An-
tidiabetic Properties of Olive (Olea europaea) Leaf Extracts: 
In Vitro and In Vivo Evaluation. Antioxidants 2023, 12, 1275. 
https://doi.org/ 10.3390/antiox12061275.

21.	Al-Enzy, A. F. M., Saed, Z. J. M., Naser, A. S., Mohammed, 
Th. T., Abdulateef, S. M., Al-Khalani, F. M. H. & Abdulateef, F. 
M. The role of adding sodium chloride in broiler chicks diets to 
improve production performance and antioxidant status during 
heat stress. Annals of Tropical Medicine and Public Health. 
2020, 23(16): 231- 612.

22.	Cosme, P.; Rodríguez, A.B.; Espino, J.; Garrido, M. Plant Phe-
nolics: Bioavailability as a Key Determinant of Their Potential-
Health-Promoting Applications. Antioxidants 2020, 9, 1263.

23.	Paciulli, M.; Grimaldi, M.; Rinaldi, M.; Cavazza, A.; Flamminii, 
F.; Di Mattia, C.; Gennari, M.; Chiavari, E. Microencapsulated

24.	oli Hassan, MMRA;  Study the effect of olive leave extract and 
mango peel extract in the treatment of diabetic disease in mice

M.M. Rajaa Ali Hasan
Volume 8 / Issue 2 / 76     •     http://www.revistabionatura.com


