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Abstract 

 

We are learning more about the role that integrated medicine plays in treating 

metabolic illnesses. This is partially based on an abundance of scientific data 

regarding therapeutic herbs, including those with promise to treat diabetes, and in 

part on the WHO's and other governmental organizations’ support for the practise. 

The anti-diabetic effect of number of flowers of Eugenia jambolana (EJA) was 

evaluated in the current study on streptozotocin-induced diabetic rats. The The 

study's primary goal was to look into the potential antidiabetic effects of sub-

chronic oral administration of E. jambolana flowers infusion in rats with STZ-

induced diabetes. In diabetic experimental rats, the floral extract considerably 

reduced blood sugar and cholesterol levels when given 400 mg/kg of body weight 

are the dosage. It also increased liver glycogen and total protein levels, enhanced 

reduced Hb1AC, serum level, and antioxidant levels, as well as impaired glucose 

tolerance. Additionally, it raised liver glycogen and total protein levels as well as 

glucose tolerance. A common hypoglycemic medication called Glibenclamide 

was used to compare the hypoglycemic efficacy.The preclinical investigation's 

results could be useful for phase 2 clinical studies that aim to reduce the morbidity 

and mortality of diabetes mellitus exacerbated by drug-induced hypoglycemia by 

implementing integrated medicine. 

 

INTRODUCTION 

 

There is a dearth of scientific information on E. jambolana grown in the Western Ghats of coastal India, despite 

the fact that the blossoms are a popular remedy and are advised in certain parts of India by Ayurvedic medicine 

for diabetes mellitus [1]. It is also generally recognized that soil, climate, location, and humidity can all affect 

the chemical components of plants that have been isolated [2].A phase 2 clinical study that combines the 

Ayurvedic herb Eugenia jambolana with a recognized oral hypoglycemic medication, also known by the names 

Syzygium cumini and Syzygium jambolanum, family Myrtaceae, has been urgently needed among a particular 

subset of type 2 diabetes patients [3]. Evidence from preclinical animal research and acute tests for sub-acute 

toxicity are required for the institutional ethics committee to approve clinical trials [1]. Based on contradictory 
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reports regarding the application of a tea derived from E. jambolana and its inability to prevent diabetes in rats 

treated with streptozotocin (STZ)-induced diabetes, the researchers determined that the necessary preclinical 

data should be gathered from locally grown plants [4]. Limited scientific information is available about E. 

jambolana, which is grown in the coastal Western Ghats of India, despite the fact that the blossoms are a 

frequent remedy and are advised in these locations by Ayurvedic medicine for diabetes mellitus [5]. It is also 

generally recognised that soil, climate, location, and humidity can all affect the chemical components of plants 

that have been isolated. The study's main goal was to find out whether giving rats with STZ-induced diabetes 

sub-chronic oral infusions of E. jambolana flowers could have any antidiabetic effects [6]. 

 

It has been demonstrated that Eugenia jambolana, which is frequently used to lower blood glucose levels and 

treat diabetes among diabetic animals by tincturing and administering aqueous extracts to its bark, fruits, seeds, 

or flowers, which have been collected from various parts of the world [2]. Furthermore, traditional medicine 

has employed E. jambolana infusions and decoctions—basic aqueous extracts that are heated but not boiled 

—to treat diabetes mellitus [3]. 

Many impoverished and emerging nations have turned to plant infusions and decoctions as common 

medications as an alternate form of treatment for a variety of ailments, including diabetes [1]. There are 14 

species in the genus Eugenia (synonym: Syzygium, family: Myrtaceae), including Syzygium jambos (L.) Alst., 

Eugenia uniflora, Eugenia punissifolia, and Eugenia jambolana Lam. (syzygium cumini (L.) skeels, sometimes 

called Syzygium jambolanum). All of these species have been reported to have physiological effects in a 

variety of species, including humans [7]. E. uniflora flowers, for instance, have been said to possess anti-

inflammatory and diuretic qualities, antihypertensive effects, anti-gout effects, hypoglycemic and hypo-

triglyceride effects, and antihypertensive effects [8]. 

 

There have also been claims that this plant's fruit possesses antihypertensive properties. In both healthy and 

pancreatectomized dogs, the roots of E. punissifolia have been demonstrated to produce a hypoglycemic effect 

[9]. Both Syzygium jambos and E. jambolana are commonly referred to as Jambolo in Brazil. S. jambos flowers 

have been described as having a hypotensive effect, and E. jambolana flowers and flower buds are thought to 

have diuretic properties [10]. This plant's seeds have shown to have anticonvulsant qualities, and E. jambolana 

bark has shown to have antidiarrheal and HIV-1 protease activity inhibitory effects [4]. 

 

STUDY DESIGN: 

 

Study duration for study design 

The rats reported to have the glucose levels of > 135 mg/dl in plasma after two days of being injected with 

streptozotocin were covered by the research. The therapy with the Eugenia Jambolana flower extract was 

initiated only after 72 hours passed by injecting with streptozotocin. Up to the completion of the trial (i.e., six 

weeks), blood samples were taken once a week. On days 1, 7, 14, 21, and 28 of the trial, body weight was 

measured and fasting blood glucose levels were estimated [11]. 

 
Group No. of animals Drug/Dose (mg/kg) Duration 

Group-1 Control 6 Normal Saline 45 Days 

Group-2 Test Control 6 STZ (55) 45 Days 

Group-3 6 STZ (55) + EJA (100) 45 Days 

Group-4 6 STZ (55) + EJA (200) 45 Days 

Group-5 6 STZ (55) + EJA (400) 45 Days 

Group-6 6 STZ(55)+Glibenclamide(5) 45 Days 

Group-7 6 EJA (400) 45 Days 

 

Reagents and chemicals: 

Dimethyl sulfoxide (DMSO), streptozotocin, and insulin assay kits were purchased from Sigma Chemicals in 

the United States. Analytical grade materials and reagents were all employed in the tests. 

 

Preparation of the Eugenia Jambolana flower ethanolic extracts: 

The ethanolic extracts from Eugenia Jambolana flowers were prepared by cleaning the flowers with distilled 

water, letting them air dry in the shade for two days at 4°C, and then roughly pulverizing them. Following 

homogenization, ethanol in the concentration of 70 (%) v/v in ten volumes was used to extract the powdered 

Jambolana flowers. At -20°C, the supernatant was gathered and kept cold after being subjected to 12,000 g for 
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five minutes at 4°C after centrifugation. Next, Whattman filter paper was used to filter the supernatant 

component of the E. jambolana flower extract[12]. 

 

Animals used in experiments 

Male Wistar albino rats of the weight 150-250 grams were the experimental rodents used in this inquiry. The 

animals were kept in a variety of groups that were each well-ventilated. Water and regular food were given to 

the animals without restriction. 

 

Acute oral toxicity study 

The requirements of OECD (2001) were followed when doing research on acute toxicity. Following an 

overnight fast, six animals were split up into groups of six healthy male Wistar albino rats for each dosage. 

Aqueous extracts of E. Jambonia flower in suspension at doses of 10, 20, 100, 500 and 1000 mg/kg/kg body 

weight were given to the group undergoing acute toxicity testing. All of the aforementioned doses were 

administered by gastric gavage. After receiving the treatment, the animals were watched every hour for the 

first six hours, then every day for 14 days [13]. 

 

Induction of Diabetes Mellitus 

The experimental animals were fed high-fat diets with an estimated energy content of 5 kcal/g, consisting of 

60% calories from fat, 35% calories from protein, and 5% calories from carbohydrates. The next step was 

administering a single intraperitoneal dosage of 30 mg/kg of streptozotocin diluted in 0.1 mol/L of pH 4.5 

citrate buffer’s. Three days following treatment, the type 2 diabetes model was successfully created in rats 

given streptozotocin; nonetheless, the level of fasting blood glucose had to be higher than 300 mg/100 ml [14]. 

 

Glutathione: Hydrogen Peroxide Oxido-reductase (GPx) Assay 

Using the Rotruck method, glutathione peroxidase activity was measured. 

 

Reagents 

 7.0 pH, 0.32 M phosphate buffer, and EDTA of concentration 0.8 mM 

 Sodium azide of concentration 10 mM 

 A drop in glutathione (three millimolar)  

 H2O2: (2.5 mM) 

 10% TCA 

 Dihydrophosphate of sodium: (0.3 M) 

 40 mg of DTNB in 100 ml of 1% sodium citrate is the DTNB solution. 

 In 100 cc of distilled water, 10 mg of reduced glutathione was dissolved. 

 

Procedure 

There are the following ingredients in the reaction mixture: 0.1 ml homogenate, 0.4 ml phosphate buffer, 0.5 

ml sodium azide, 0.5 ml EDTA, and 0.1 ml H2O2. Various amounts of time were spent incubating this at 37°C. 

Once the reaction was stopped by adding 0.5 ml of TCA, the tubes were centrifuged at 2000 rpm. After adding 

0.5 milliliters of DTNB and 4 milliliters of disodium hydrogen phosphate to 0.5 milliliters of supernatant, the 

color was measured at 420 nanometers. GPx activity was assessed in terms of moles of glutathione oxidized/mg 

protein/min [15]. 

 

Catalase (Hydrogen-Peroxide): Oxido-reductase Assay 
The Sinha (1972) approach was used to measure the activity of catalase. 

Reagents 

 

 Reagent of dichromate and acetic acid 

 Acetic acid was combined with 5% potassium dichromate in distilled water in a 1:3 (v/v) ratio.A further 1

:5 dilution of the solution in water was performed. 

 A pH 7 phosphate buffer (0.1M)3. 0.2 M Hydrogen peroxide 

 

Procedure 

In order to make hydrogen peroxide (0.2M), the homogenate was combined with 0.5 cc of phosphate buffer. 

The reaction was halted by adding 2.0 ml of the dichromate acetic acid reagent. With regular hydrogen 
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peroxide, with handling in the range of 4 to 20 M in a similar manner. Ten minutes were spent heating the 

tubes in a bath of hot water. The green color that had appeared was measured at 570 nm in a spectrophotometer. 

The quantity of H2O2 ingested per milligrams of protein per minute was used to calculate the catalase activity 

[16].  

 

Glutathione -s-transferase estimation: 

The following reaction is catalyzed by glutathione-s-transferase. 

RX+GSH                                   HX+R-SG 

 

The enzyme was measured using the procedure given by the researcher Habig et al. 

 

Principle: The increase in CDNB-GSH conjugate absorbance at 340 nm, which is caused by GST catalyzing 

the reaction between glutathione and 1-chloro-2,4,-dinitrobenzene (CDNB), is used to quantify the enzyme 

activity. 

CDNB+GSH                                  CDNB-GSH conjugate 

 

Assay: The enzyme sample, the required quantity of distilled water, pH 6.5, ethanol with 1 mM CDNB, and 

the ultimate concentration of 0.1M sodium phosphate buffer were all present in the 3 ml reaction container. 

This mixture underwent a 5-minute 37°C pre-incubation period. One milligram was added to begin the reaction 

GSH, and 340 nm absorbance was measured. The enzyme activity was determined using the mill molar 

extinction coefficient between CDNB- GSH conjugate and CDNB. It was determined that the enzyme has a 

specific activity of n moles of GSH-CDNB conjugate per minute per mg protein [17]. 

 

Nitric Oxide scavenging activity 

Reagents 

 10 mM sodium nitroprusside 

 Phosphate buffer saline having pH 7.4 of concentration 0.1 M  

 1 mM of the sulfanilic acid reagent 

 0.1% w/v concentration of naphthyl ethylene diamine dihydrochloride  

 20% acetic acid 

 

Procedure 

In an aqueous solution with a physiological pH, sodium nitroprusside produces nitric oxide on its own. The 

Griess Illosvoy reaction can be used to measure the amount of nitrite ions that are created when nitric oxide 

reacts with oxygen. Instead of naphthyl ethylene diamine dihydrochloride (0.1% w/v), 1-napthylamine (5%) 

was utilized as the Griess-Illosvoy reagent in this experiment. Nitric oxide synthesis is reduced as a result of 

the conflict between oxygen and nitric oxide scavengers. Different amounts of water, phosphate buffer saline 

(0.5 ml), and sodium nitroprusside are present in the reaction mixture (3 ml) (10 mM, 2 ml, 100, 200, 300, 

400, and 500 mM). Kaempferol (4 g/ml) 0.5 ml was incubated at 25°C for 150 minutes.  

 

0.5 ml of the nitrite-based solution and 1 ml of the sulfanilic acid reagent (0.33% in 20% glacial acetic acid) 

containing reaction mixture were pipetted into a mixture to complete the diazotization procedure. It was 

combined with 1 milliliter of naphthyl ethylene diamine dihydrochloride, followed by 30 minutes of standing 

at 25 °C. When nitrite and naphthyl ethylene diamine were mixed after being diazotized with sulphanilamide, 

a pink chromophore resulted. 540 nm was used to measure the absorbance [18]. 

 

Superoxide: Oxido-reductase (SOD) (EC 1.15.1.1) assay 

The Marklund and Marklund (1974) approach was used to assess the superoxide dismutase's activity. 

 

Reagents 

 0.1 M Tris-HCl buffer with pH 8.2;  

 0.06 M Tris-HCl buffer with pH 7.9; and  

 2 mM Pyrogallol stock solution in 0.05 M buffer Tris-HCl 

 100% ethanol 

 Chloroform 5 
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Procedure 

To make 1 ml, the material was mixed with 0.25 ml of 100% ethanol and 0.15 ml of chloroform. The 

suspension was centrifuged and the resulting supernatant was utilized as the source of enzymes after it had 

been shaken for 15 minutes in a mechanical shaker. 1.5 ml of distilled water, 0.5 ml of (2 mM) pyrogallol, and 

the buffer (Tris-HCl, pH 8.2) made up the reaction mixture for auto-oxidation.First, during three minutes, the 

rate of auto-oxidation of pyrogallol was recorded at one-minute intervals. 4 ml of water made up the final 

volume of the enzyme assay combination, which also included 2 ml of 0.1 M Tris-HCl buffer and 0.5 ml of 

pyrogallol aliquots of the enzyme preparation. Following the addition of the enzyme, the rate of inhibition of 

pyrogallol auto-oxidation was observed. An enzyme's activity is expressed in units/mg protein/min, where one 

unit is the quantity of the enzyme needed to 50% inhibit the auto-oxidation reaction [19]. 

 

Calculating the amount of glycosylated hemoglobin 

Reagents necessary: 

 NaClO-9% 

 0.3M of oxalic acid. 

 TCA40% 

 0.05M thiobarbituric acid. 

 Standard fructose, 10 to 40 grams. 

 

Procedure: 

The mixture of 0.2ml hemolysate and 1.8ml of 0.3M oxalic acid was hydrolyzed for two hours, cooled, and 

then added 1.0ml of 40% TCA. After 20 minutes of centrifugation at 1400 Xg. 0.5ml of 0.05M thiobarbituric 

acids were added to 1.5ml of the supernatant for treatment. The colour obtained after 40 minutes of incubation 

at 37°C was measured at 443nm. The processing of common fructose in the range of 10 to 40 ig was similar. 

Values were given as a percentage of glycosylated Hb [20]. 

 

Estimating serum insulin levels 
The specific hormone or the method used to separate the free hormone from the hormone-antibody complex 

will determine if there are many radioimmunoassay methods for peptide hormones. Of course, there are 

additional minor characteristics that differ from one laboratory to the next, such as reagents, temperature, and 

incubation time. Herbert's coated charcoal method for insulin was modified and used as the basis for the 

research to develop a radioimmunoassay for glucagon. 

 

In the modified approach, antibodies against bovine insulin made in guinea pigs are incubated using either 

plasma samples or normal bovine insulin solutions that have been 125 tested prior to the addition of I-insulin 

for five days at 4°C in sodium barbital buffer. 7.5 g Norit A, 0.75 g dextran-80, and 3 g bovine serum albumin 

per 100 ml of the pH 7.4 acetate-barbital buffer made by Herbert et al., 1965 is the amount of coated charcoal 

slurry that is used in 1.5 ml of the buffer. Then added after the tubes have been incubated at 4°C for two 

additional days. The tubes are centrifuged at a speed of 2000 g for twelve minutes at 4 °C after one to two 

hours of adsorption [21-56]. 

 

Calculating Glutathione 

We computed glutathione using the Moron et al. (1979) approach. 

 

Ingredients  

 5.33 g of disodium hydrogen phosphate solution were dissolved in 100 milliliters of clean water.  

 TCA 10% 

 DTNB: 0.6mM. 

 Standard: Using distilled water, a 100 ml solution containing 10 mg of reduced glutathione was created. 

 

Procedure 
To precipitate one milliliter of tissue homogenate, one milliliter of 10% TCA was employed. By using 

centrifugation, the precipitate was eliminated. A part of the supernatant was mixed with 4.0 ml of phosphate 

solution and 0.5 ml of DTNB reagent. A 420 nm reading of the color developed was made. To express the 

glutathione concentration in the tissue, g/mg protein/min was utilized [22]. 
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Result 

 
 Day 1 Day 7 Day 14 Day 21 Day 28 

Group I control 3.5 ± 0.2 3.2 ± 0.1 3.9 ± 0.51 4.5 ± 0.32 4.2 ± 0.34 

Group II STZ (55 mg/kg) 17.8 ± 0.5 6.5 ± 0.1 15.4 ± 0.22 15.5 ± 0.14 13.2 ± 0.66 

Group III STZ (55 mg/kg) + 

EJA (100 mg/kg) 

14.6 ± 0.1 12.9 ± 0.4 12.2 ± 0.40 11.5 ± 0.30 11.0 ± 0.75 

Group IV STZ (55 mg/kg) + 

EJA (200 mg/kg) 

12.7 ± 0.4 11.5 ± 0.5 11.1 ± 0.72 10.8 ± 0.53 10.1 ± 0.15 

Group V STZ (55 mg/kg) + 

EJA (400 mg/kg) 

9.4 ± 0.1 8.6 ± 0.1 7.4 ± 0.70 6.5 ± 0.42 5.8 ± 0.85 

Group VI STZ (55 mg/kg) + 

Glibenclamide (5mg/kg) 

7.4 ± 0.7 6.5 ± 0.2 5.4 ± 0.52 5.0 ± 0.25 4.8 ± 0.75 

Group VII EJA (400 mg/kg) 3.8 ± 0.6 3.4 ± 0.3 3.2 ± 0.60 4.7 ± 0.35 3.6 ± 0.60 

Table1: Impact of extract from EJA flowers on the levels of glucose in blood during fasting in streptozotocin-

induced diabetic rats 

 

Table.1: The levels of blood glucose levels in control, streptozotocin, EJA and Glibenclamide treated animals 

Table 1 indicates the impact of repeated EJA injection on the blood glucose levels of mice with STZ-induced 

diabetes. The group that was administered STZ had significantly greater blood glucose levels than the control 

group. Doses of 100 mg/kg (p<0.05), 200 mg/kg (p<0.01), and 400 mg/kg (p<0.001) of the EJA extract 

significantly lowered blood glucose levels in comparison to STZ therapy. Group VII, who received EJA extract 

treatment, did not show any discernible differences in performance from the control group. 
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Fig 1:Impact of extract from EJA flowers on the blood glucose levels during fasting in streptozotocin-induced 

diabetic rats 

 

Table 2: Effect of EJA flower extract on STZ-induced diabetic rats' body weight STZ-induced animals had 

considerably lower body weights than control rats (p< 0.001) (Table 2). Body weight rose considerably in 

response to EJA extract doses of 100 mg/kg (p<0.05), 200 mg/kg (p<0.01), and 400 mg/kg (p<0.001) relative 

to the other groups. The group's creatures given EJA flower extract carried on gaining weight until the study's 

conclusion. The EJA extract treated group (group VII) did not show any noteworthy outcomes in comparison 

to the control group. 

 
 Day 1 Day 7 Day 14 Day 21 Day 28 

Group I control 261 ± 5.30 266.00±1.00 265.67±1.53 269.33±2.08 269.33±1.53 

Group II STZ (55 mg/kg) 261.67 ± 1.53*** 254.00±1.00*** 252.00±1.00*** 249.00±1.00*** 247.00±1.00*** 

Group III STZ (55 mg/kg) 

+ EJA (100 mg/kg) 

261.43 ± 1.53a 259.00±1.00a 259.00±1.00a 259.00±1.00a 257.00±1.00a 

Group IV STZ (55 mg/kg) + 

EJA (200 mg/kg) 

260.33±1.53b 260.00±1.00b 260.33±1.53b 262.00±2.00b 263.00±1.00b 

Group V STZ (55 mg/kg) + 

EJA (400 mg/kg) 

258±1.00c 262.00±1.00c 269.67±2.08c 264.00±1.00c 265.00±1.00c 

Group VI STZ (55 mg/kg) + 

Glibenclamide (5mg/kg) 

261.67±1.53c 262.33±1.53c 264.00±1.00c 266.00±2.00c 267.00±1.00c 

Group VII EJA (400 

mg/kg) 

263.67±0.58NS 264.00±1.00NS 266.00±1.00NS 270.00±1.00NS 270.00±1.00NS 

Table 2: The periodic body weight of control, streptozotoc in, E. Jambolona (EJA) flower extract and 

glibenclamide treated animals 
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The values indicate the mean ± standard deviation for six animals in each group. * p<0.05, **p<0.01, 

***p<0.001 compared to the control group; a p<0.05, b p<0.01, c p<0.001 compared to group II are the 

significant changes.  

Non-significant results as compared to group I are denoted by NS.  
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Fig 2: Effect of EJA flower extract on the body weight of STZ- induced diabetic rats 

 

Table 3: The HbA1 C and serum glucose levels of control, streptozotoc in, E. Jambolona (EJA) flower extract 

and Gliben clamide treated animals 

Table 3 shows how different experimental rat groups' blood glucose and HbA1C levels were impacted by EJA 

flower extract. Comparing the other groups to the control group, it was discovered that their serum glucose 

and HbA1C levels were greater. Rats with diabetes caused by streptozotocin had elevated hemoglobin A1C 

levels. At 100 mg/kg, 200 mg/kg, and 400 mg/kg of the EJA extract, respectively, the levels of HbA1C and 

blood glucose were dramatically (p<0.001) reduced. In contrast to the control group, the EJA-treated group 

(group VII) did not exhibit any discernible results. 

 

Table3: Hb A1 C and serum glucose levels of control, streptozotocin, EJA flower extract streptozotocin, EJA 

flower extract and Gliben clamide treated animals 
 HbA1C Serum Glucose 

Group I control 5.46 ± 1.1 78.17 ± 0.25 

Group II STZ (55 mg/kg) 13.45 ± 0.35*** 349.83 ± 0.76*** 

Group III STZ (55 mg/kg) + EJA 

(100 mg/kg) 

8.26 ± 0.16a 269.60 ± 0.58a 

Group IV STZ (55 mg/kg) + EJA 

(200 mg/kg) 

6.24 ± 0.24b 208.90 ± 0.36b 

Group V STZ (55 mg/kg) + EJA 

(400 mg/kg) 

5.25 ± 0.42c 177.67 ± 0.76c 

Group VI STZ (55 mg/kg) + 

Glibenclamide (5mg/kg) 

5.07 ± 1.02c 145.00 ± 0.50c 

Group VII EJA (400 mg/kg) 5.45 ± 1.54 NS 90.97 ± 0.45NS 

 

Each value represents as mean ± SD for six animals in each group. Significant changes are calculated as * 

p<0.05, **p<0.01, ***p<0.001 compared to control group; a p<0.05, b p<0.01, c p<0.001 compared to group 

II.  

NS stands for non-significant results compared to group I.  
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Fig 3: Hb A1 C levels of control, streptozotocin, EJA flower extract streptozotocin, EJA flower extract and 

Glibenclamide treated animals 
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Each value represents as mean ± SD for six animals in each group. Significant changes 

are calculated as * p<0.05, **p<0.01, ***p<0.001 compared to control group; a p<0.05, b 

p<0.01, c p<0.001 compared to group II.  

NS stands for non-significant results compared to group I.  

 
Fig 4: Serum levels of control, streptozotocin, EJA flower extract streptozotocin, EJA flower extract and 

Glibenclamide treated animals 

 

Table 4: The levels of antioxidants in control, streptozotocin, EJA flower extract and Glibenclamide 

treated animals 

Table 4 reveals the approximate antioxidant enzyme concentrations in the rats' experimental groups that 

received Glibenclamide, STZ, and controls. Up until the trial's end, the mice administered streptozotocin 

showed a statistically significant reduction when compared to control animals (P<0.001). Following the 

injection of EJA extract, levels of catalase (CAT), superoxide dismutase (SOD), reduced glutathione, and 

glutathione peroxidase (GPx) all restored to nearly normal levels in a dose-dependent manner. The EJA extract 

significantly reduced the levels of antioxidant enzymes at doses of 100 mg/kg (p<0.05), 200 mg/kg (p<0.01), 

and 400 mg/kg (p<0.001). Group VII, which was administered with EJA extract, did not exhibit any 

noteworthy outcomes when compared to the control group. 
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 GST (U/Gram 

Protein) 

Glutathione 

Peroxidase (U/Gram 

tissue) 

CAT (U/Gram 

Protein) 

SOD 

(units/mg 

protein) 

Group I control 2.52 ± 0.04 5.2±0.1 2.50±0.3 72.5±3.9 

Group II STZ (55 mg/kg) 0.48± 0.1 2.7±0.6 1.21±0.1 67.7±1.4 

Group III STZ (55 mg/kg) + 

EJA (100 mg/kg) 

0.77±0.1 3.6±0.2 1.53±0.1 52.5±1.5 

Group IV STZ (55 mg/kg) + 

EJA (200 mg/kg) 

0.84±0.2 3.9±0.4 2.0±0.3 57.4±2.6 

Group V STZ (55 mg/kg) + EJA 

(400 mg/kg) 

1.36±0.4 4.2±0.5 2.4±0.1 63.2±2.8 

Group VI STZ (55 mg/kg) + 

Glibenclamide (5mg/kg) 

2.65±0.8 4.6±0.2 1.6±0.3 67.5±3.6 

Group VII EJA (400 mg/kg) 3.64±0.7 4.9±0.2 1.9±0.2 70.3±2.7 

Table 4: The levels of GST, G Px, C A T and SOD of control, streptozotocin, EJA flower extract and 

Glibenclamide 

 

Table 5: The levels of MDA, NO, and GSH of control, streptozotocin, and Glibenclamide treated animals 

Table 5 shows the MDA, NO, and GSH concentrations in control, streptozotocin-, EJA flower-, and 

Glibenclamide-treated rats. While NO and GSH levels were decreased The MDA levels in the mice treated 

with Glibenclamide were found to increase (P<0.001) in these animals. The EJA extract markedly lowered 

MDA, NO, and GSH levels at doses of 100 mg/kg, 200 mg/kg, and 400 mg/kg (p<0.001), respectively. The 

EJA extract-treated group (group VII) did not show any discernible differences from the control group. 

 
 MDA (nmol/gm Protein) Nitric Oxide (µmol/lt) GSH (utilized/mg protein/min) 

Group I (Control) 12.2 ± 0.14 35.47 ± 0.25 6.66 ± 0.33 

Group II STZ (55 mg/kg) 25.1 ± 0.27*** 23.20 ± 0.3*** 3.62 ± 0.15*** 

Group III STZ (55 mg/kg) + 100 

mg/kg) 

23.4 ± 0.3a 25.5 ± 0.62a 3.98±0.35a 

Group IV STZ (55 mg/kg) + 200 

mg/kg) 

21.56 ± 0.19b 27.53 ± 0.47b 4.42±0.46b 

Group V STZ (55 mg/kg) + EJA 

400 mg/kg) 

19.55±0.44c 29.6 ± 0.3c 4.15 ± 0.15c 

Group VI STZ (55 mg/kg) + 

Glibenclamide (5 mg/kg) 

15.50 ± 0.30 34.6 ± 0.82 7.27 ± 0.16 

Group VII-EJA(400 mg/kg) 14.3 ± 0.45 34.38 ± 0.48 8.18 ± 0.8 

Table5: The levels of MDA, NO and GSH of control, streptozotocin, EJA flower extract and Glibenclamide 

treated animals 

 

Each value represents as mean ± SD for six animals in each group. Significant changes are calculated as * 

p<0.05, **p<0.01, ***p<0.001 compared to control group; a p<0.05, b p<0.01, c p<0.001 compared to group 

II.  
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Discussion 

 

The most essential therapeutic agents available to humans to treat a wide range of human health issues have 

historically been plants with medicinal characteristics. Up until the advent of modern synthetic medicines, 

herbal treatments were still occasionally used to treat and manage medical conditions. According to Ogbonnia 

et al. (2008), the use of plant-based products declined from roughly the turn of the 20th century until the 1970s 

as a result of the introduction of synthetic medicines into the health care system, industrialization, development 

in the most developed countries, and adoption of western culture by developing countries. 

According to Jabbar et al. (2014), the diabetic rat group had less body weight. This might be brought on by a 

delay in growth, which might be brought on by a blockage of glucose uptake resulting from a shortage of 

insulin and then treated with streptozotocin. After receiving thymoquinone treatment, the body weight of the 

impacted group dramatically rose. Compared to rats without diabetes, diabetic rats suffered a substantial loss 

in body weight, according to Eman et al. (2006).They mentioned that this loss may be due to inhibition of 

synthesis of DNA and RNA in the diabetic animals and/or it is recognized to diverse side effects on the 

capability to utilization of carbohydrates together with acidosis glycogenolysis and lipolysis. This outcome is 

generally due to damage of β -cells which may lead to rapid reduction in secretion of insulin. Thanaa and 

Ibrahiem (2016) revealed that diabetic rats grew less body weight and exhibited low feed effectiveness ratio 

as compared to control rats. Diets added with Nigella sativa enhanced body weight gain and improved feed 

efficiency ratio against the diabetes control group. 

 

The glucose levels in the diabetic animals were higher. When diabetic rats produced by streptozotocin were 

matched with control rats, the treatment with EJA flower extract significantly affected their glycemic state. 

Compared to the non-diabetic control group and the group of animals given only EJA flower extract, all 

streptozotocin-induced diabetic rats displayed hyperglycemia four to five days after the streptozotocin therapy. 

The injection of 100, 200, and 400 mg/kg body weight of EJA flower extract significantly decreased fasting 

blood glucose levels as compared to the diabetic control group. 

We measured the levels of serum insulin in experimental and control mice. The serum insulin levels of the 

streptozotocin-induced diabetic animals decreased when compared to control rats. However, insulin 

concentrations in the streptozotocin-treated animal group exhibited notable changes in rats given EJA in a 

dose-dependent manner. However, when comparing the serum insulin levels of the rats treated with EJA alone 

to the control group, no discernible alterations were found. HbA1c has commonly served as a sign of glycemic 

control. Sanjay Kumar Karan et al, (2013) demonstrated that Streblusasper and α-amyrin acetate, efficiently 

control glycemic condition as it is apparent from the considerably decreased level of glycosylated hemoglobin 

(HbA1c) in the treated rats.The animals in the experimental and control groups had their levels of antioxidant 

enzymes assessed. After the trial was over, animals given streptozotocin showed a statistically significant drop 

in antioxidant enzyme levels in comparison to control animals. A dose-dependent return to almost normal 

levels of glutathione peroxidase (GPx), reduced glutathione, catalase (CAT), and superoxide dismutase (SOD) 

was seen after the injection of ethanolic flower extract of EJA. The ethanolic flower extract of the EJA alone 

treated group did not exhibit any statistically substantial deviations from the control group in any of the 

measures. 

Numerous antioxidant systems both enzymatic and non-enzymatic have been established by cellular systems, 

and these systems may work in concert to protect the organism from the harm that free radicals can do. Many 

antioxidant systems were depleted as diabetes mellitus progressed, including specific antioxidants like levels 

of vitamin C and E in the serum and plasma. In addition, a higher plasma oxi- disability was noted in the case 

of type 2 diabetes.  
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