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Abstract: Finding out whether Nimbin anti-hyperlipidemic and Anti-diabetic Activity effects are at work when 

administered orally in doses of 2 or 4 mg was the driving force for this study. Hyperlipidemia is becoming more 

common at a frightening pace. Hyperlipidemia is a medical condition that is rapidly becoming more common. 

At the present rate of rise, one-third of the population will have diabetes by 2050, and hyperlipidemia will 

impact almost 30 million Americans by the same year. We tested the anti-hyperlipidemic activity using the 

Dexamethasone and Triton induced hyperlipidemia paradigm. Oral dosage of 4 mg/kg is more efficacious than 
oral administration of 2 mg/kg in cases of hyperlipidemia. Nimbin shows promising anti-hyperlipidemic 

benefits when given intramuscularly at doses of 2 or 4 mg/kg, as shown in the trials. 
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1. Background 

 

Hyperlipidemia is a condition that affects lipid metabolism, and the present global trend indicates that the 

incidence of hyperlipidemia is on the rise more frequently. An extensive number of studies [1, 2] have 

demonstrated that hyperlipidemia and cardiovascular diseases (CVD) are significantly linked to one another. 

High levels of the lipoprotein LDL-cholesterol, also known as LDL-c, have been linked to an increased 

likelihood of developing coronary heart disease (CHD) and atherosclerosis (AS) [3, 4]. Both of these disorders 

can be identified by the presence of elevated levels of triglycerides (TG) and free fatty acids (FFA) in the blood 

[5, 6]. These elevated levels are extremely important to both of these cases. It is therefore believed that the most 

successful approaches for treating and preventing cardiovascular disease are those that include lowering 
elevated blood levels of total cholesterol, total fat, and LDL-c, as well as managing dysregulation of lipid 

metabolism. It is [7] that is the correct answer. 

Peroxisome proliferator-activated receptor alpha (PPARα) has been shown to have a significant role in the 

regulation of lipid metabolism, as indicated by a multitude of research [8, 9, 10]. The expression of genes 

involved in the transport and oxidation of fatty acids, such as acyl-CoA oxidase (ACO) [11], [12], carnitine 

palmitoyl transferase 1 (CPT1) [13], [14], [15], fatty acid transport protein (FATP) [16], [17], hormone-

sensitive lipase (HSL) [18], [19], and lipoprotein lipase (LPL) [20], [21], is enhanced when ligands activate 
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PPARε. The activation of PPARα results in a modification of gene transcription, which in turn leads to 

enhancements in the breakdown of triglycerides and fatty acids, enhancements in the cellular absorption of fatty 
acids, and a reduction in the synthesis of triglycerides and fatty acids. The PPAR-regulated gene LPL is 

responsible for limiting the pace at which the TG cores of circulating TG-rich lipoproteins, such as 

chylomicrons and very low-density lipoproteins (VLDL), are hydrolyzed [22], [23]. This gene is responsible for 

encoding the hydrolysis of the TG core, which is the phase in the TG metabolism process that is the rate-

limiting step. LPL not only lowers levels of VLDL by eliminating TG, but it also increases the amount of LDL 

that is taken up by the body by establishing links between the cell surface and lipoproteins. As a result of this, 

LPL contributes to the elimination of VLDL and LDL from the bloodstream according to [24]. There have been 

multiple studies that have demonstrated that fenofibrate, which is classified as a PPARα agonist, has the ability 

to increase the hypotriglyceridemic effects of its class by promoting the production and activity of lipoprotein 

lipase (LPL) [25], [26]. AMP-activated protein kinase (AMPK) is an additional critical regulator of lipid 

metabolism [27, [28], [29]. This is due to the fact that it exerts a significant influence on the oxidation, 
synthesis, and storage of lipids. Through the activation of a pathway that generates ATP, such as lipid 

oxidation, the activation of AMPK inhibits processes that require a significant amount of energy, such as 

glucose production and protein synthesis, respectively. It is possible to determine whether or not AMPK is 

active by observing the phosphorylation of the alpha-subunit at threonine (Thr-172). According to the 

information that was presented in [30], this phosphorylation results in the inhibition of acetyl-CoA carboxylase 

(ACC), which is an enzyme that plays a significant role in regulating the generation and oxidation of fatty 

acids. In recent years, there has been a growing interest in the AMPK pathway as a potential therapy target for 

obesity and metabolic illnesses associated with it, such as hyperlipidemia [27].  The blood contains high levels 

of total cholesterol (TC), low-density lipoprotein (LDL), and very low-density lipoprotein (VLDL), in addition 

to low levels of high-density lipoprotein (HDL). Hyperlipidemia is characterised by the presence of these three 

types of lipoproteins. Based on the definition provided by the American Heart Association, hyperlipidemia is a 

clinical condition that occurs when the levels of triglycerides and cholesterol in the blood are unusually high. 
These lipids are constructed from triglycerides and cholesterol, which are the fundamental components 

underlying their formation. When there is a high concentration of lipids and fatty molecules in the blood, the 

risk of developing atherosclerosis and cardiovascular disease is increased. In regard to both the first and the 

second If you are experiencing any of the following symptoms, you should get medical attention as soon as 

possible: high blood pressure, pancreatitis, xanthomas, gallstones, coronary artery disease (CAD), or gallstones. 

It is important to note that hyperlipidemia, which is one of the most significant alternative illnesses, is 

developing along with these challenges.[30] Coronary artery disease is expected to surpass all other causes of 

death by the year 2020, particularly in India. This prediction applies to the entire world.[35][36] Circulatory 

artery disease (CAD) is associated with a number of adverse effects, and hyperlipidemia is one of those results. 

This condition manifests itself when the arterial wall reacts excessively to a number of potentially damaging 

stimuli. The section three and section four  It is our belief that the Azadirachta indica plant originated in either 
Central America, Africa, or India at some point in its lengthy history. The lightning-fast growth rate of this 

annual plant is one of its defining characteristics. [37]"Neem tree for resolving global concerns" was the title of 

a publication that was released in 1992 by the United States Scientific Community and addressed issues related 

to the environment. [38,39] It became clear that the Neem tree is of critical significance throughout the course 

of our inquiry. According to reports, a comprehensive analysis of the current state of research on neem has been 

published in other publications. [40-42] It has been demonstrated that neem has a number of diverse naturally 

occurring combinations that, when generated on purpose, have a significant lot of favourable benefits on 

therapeutic applications.[43] According to the findings of German experts, the ability of neem to prevent 

cavities and periodontal disease is responsible for a healthy smile to be achieved. The effectiveness of the 

antibacterial capabilities of neem leaf extract against a wide range of pathogens, such as Candida albicans and 

Enterococcus faecalis, has been proven via numerous studies [44-45] 

 

2. Material & Methods 

 

Experimental Rodents 

Male and female Wistar rats ranging in weight from 150 to 200 grammes were utilized in the study. They were 

obtained in accordance with the regulations set forth by the IAEC. Each pen contained three animals housed in 

polypropylene, and a temperature of 28 ± 50 degrees Celsius was maintained. Additionally, the animals were 

subjected to a twelve-hour light-dark cycle. Instead of water, the animal was given food pellets created by 

Hindustan Lever so it could get the proper treatment. The animals were fasted for a long period before the 

evaluation, and the study was approved for animal concerns by the IAEC (1122/PO/Re/S/20/CPCSEA). The 

investigation's use of all structures was covered by this approval. [8] 
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Chemicals and Drugs 

Nimbin and Triton were supplied by Sigma-Aldrich, and Dexamethasone Phosphate Injection (Neon 
Laboratories Limited, Andheri East Mumbai, Batch No. SLDS-318) and Gemfibrozil (Batch No. - 

7456280072) were provided by Pfizer Pharmaceutical. 

 

3. Study Design 

Induction of diabetes  

The administration of a single intraperitoneal (i.p.) injection of freshly produced streptozotocin 60 mg/kg body 

weight in 0.1 M citrate buffer (pH 4.5) in a volume of 0.5 ml/kg body weight was necessary in order to induce 

diabetes in rats that had been fasted for the previous 24 hours. On the fifth day after STZ treatment, the level of 

glucose in the blood was measured while the patient was fasting. This proved that diabetes had been induced. 

Rats that had a fasting blood glucose level that was more than 200 mg/dl were regarded to be diabetes and were 

used in the experiment [9,17,28] 
 

Hyperlipidemia that triggered in rats by 1- dexamethasone 

An increase in hyperlipidemia will occur as a consequence of the use of dexamethasone, which is a 

glucocorticoid that is known to cause this rise in plasma lipid levels. In order to have an effect on 

hyperlipidemia, dexamethasone was administered intracutaneously to Wistar rats at a dose of 10 milligram’s 

per kilograms on a daily basis for a period of eight days. A total of six (n=6) wistar rodents were included in 

each of the five groups of species that were encountered. These groupings were formed out of the creatures who 

were divided. [29][30] 

 

Group 1 (the normal control) received a normal saline solution. 

Group 2 (the hyperlipidemic control) received a normal saline solution. 

Group 3 (the standard group) received gemfibrozil 10 milligrams per kilogram per day suspended in gum acacia 
in water.  

Group 4 (the test group-I) received Nimbin 2 milligrams per kilogram orally.  

Group 5 (the test group-II) received Nimbin 4 milligrams per kilogram orally.  

 

The administration of a series of subcutaneous injections of dexamethasone at a dose of ten milligram’s per 

kilograms per day was carried out for a period of eight days in order to induce hyperlipidemia in each of the 

four groups of rats. Normal saline was administered to the animals that were a part of the control group for 

normal hyperlipidemia throughout the course of the experiment that lasted for a total of eight straight days.  

Gemfibrozil was given to the individuals in Group III at a dosage of 10 mg/kg/day, and it was injected 

intraperitoneally in a suspension of gum acacia water. The individuals in Groups IV and V were given nimbin 

through oral administration at doses of 2 mg/kg/day and 4 mg/kg/day, respectively. This was done in order to 
measure the effects of the drug.  

The experimental mice that had been permitted to go without food for a whole night were sacrificed by being 

beheaded while under the effect of light ether anesthesia. This was done in order to ensure that the outcome of 

the experiment was accurate. Following completion of the experiment, blood was taken from the participants. 

The extraction of serum made it feasible to conduct an examination of lipid profiles, which are a variety of 

different sorts of biochemical features [32] [33].  

 

Triton induced hyperlipidemia  

On a daily basis, a single dose of either the standard drug or the test drug was administered to each of the rats, 

who were then separated into five groups, each of which contained six rats.  

 
Group- I is the normal control.  

Group- II Hyperlipidemic control is the focus of Triton (100 mg / kg)] i.p.  

Group- III received a standard dose of gemfibrozil (10 mg/kg) orally.  

Group- IV Nimbin, two milligrams per kilogram, orally administered to the group.  

 Group-V Nimbin, four milligrams per kilogram, orally, was administered  

In order to generate hyperlipidemia, a single intraperitoneal injection of a newly manufactured solution of 

Triton X-100 (100 mg/ kg) in physiological solution was given to the patient after they had fasted for 18 hours 

while fasting overnight. This was done in order to induce hyperlipidemia. This study was carried out over the 

length of seven days, and the protocol for this study was also carried out over the duration of seven days from 

start to finish. A retro orbital sinus puncture was performed on the patient while they were under a general 

anesthesia of moderate ether. This was done after the eighth day of treatment, which was also the day after an 
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injection of triton X-100 that had been administered for 18 hours. In order to get serum, blood samples were 

immediately centrifuged in an ultra-cool centrifuge at a speed of 3000 revolutions per minute for fifteen 
minutes at room temperature. This was done in order to obtain serum. Measurements of plasma were taken with 

the assistance of an enzymatic sample kit. [8] [35] [36] 

 

Biochemical Estimation of Blood Serum  

The levels of plasma lipids, which include total cholesterol, total fat, high-density lipoprotein (HDL), very low 

density lipoprotein (VLDL), and low-density lipoprotein (LDL), were evaluated by utilizing serum samples and 

diagnostic commercial kits from Qualigens diagnostic Mumbai, India. These kits were purchased from the 

company. When doing the examination on the samples, a semiautomatic analyzer was utilized as the instrument 

of choice.  [37][38] 

 

Glycosylated hemoglobin, liver glycogen and histopathological analysis 
For the purpose of determining the amount of glycosylated hemoglobin present, blood was also collected in 

EDTA tubes from the retro-orbital sinus while the patient was under ether anesthesia at the conclusion of the 

treatment period. Immediately following the collection of blood, the animals were slaughtered by dislocating 

their cervical vertebrae while under the influence of ether. The liver and pancreas were then separated and 

subjected to histological examination. The glycogen content of a portion of the liver tissue that had been 

extracted was determined using the procedure that was described before. 

 

Statistical Analysis 

In order to carry out the statistical analysis, the software known as Graph pad 5.0 was utilized. S.E.M., which 

stands for standard error of the mean, was used to conduct the statistical study. Through the utilization of 

Dunnett's test and frequency analysis (ANOVA), we were able to investigate the statistical significance of 

differences between the groups. Comparisons with a significance level of P≤0.05 were deemed to be 
statistically significant. 

 

4. Results & Discussion 

 

Total cholesterol and Total triglycerides in patients with hyperlipidemia caused by dexamethasone 

The group that was induced with hyperlipidemia has had a considerable increase in the total cholesterol levels 

when compared to the rates that were observed in the normal rats. When compared to Group I, which is the 

normal rodent group, the results were determined to be within the range of 65.43± 0.933 mg/dl. However, when 

compared to the values, the levels had increased to 118.71 ± 1.329 miligrams per deciliter. Consequently, 

hypercholesterolemia is a condition that exists. The values of the treatment group that was administered with 

Nimbin (2mg/kg) or Nimbin (4mg/kg) were lowered to 85.23 ± 1.046 (P< 0.001) and 83.35 ± 0.885mg/dl (P< 
0.0001), respectively, in a systematic manner. This reduction was observed in both the treatment group and the 

control group. Those patients who underwent the nimbin treatment experienced a considerable decrease in their 

overall cholesterol levels during the course of the study. Nevertheless, it is important to mention that 

Gemfibrozil has also shown a noteworthy decrease in blood total cholesterol levels, with the levels reaching 

74.70 ± 0.794 mg/dl (P< 0.001). [The first table]. The group that was induced by dexamethasone has reported 

that the levels of triglycerides (TG) have increased to a level of 150.71 milligrammes per deciliter, with a 

standard deviation of 0.518 milligrammes. Taking into consideration the normal rats, the readings are 63.75 ± 

0.507 mg/dl. This is a comparison to the normal rats. Triglycerideemia can be inferred from this evidence. The 

readings were dramatically reduced to 79.50 ± 0.526 milligrammes per kilogramme (P<0.001) and 75.25 ± 

0.641 milligrammes per deciliter (P<0.0001), respectively, in the group that was given Nimbin at a dosage of 2 

milligrammes per kilogramme or 4 milligrammes per kilogramme. This was a statistically significant decrease. 
The readings were found to fall to 68.33 ± 0.572 mg/dl (P<0.001) within the group that was treated with 

Gemfibrozil, which is referred to as the Standard Group. [table 1].  

 

Results with high-density lipoprotein cholesterol brought forth by the administration of dexamethasone 

The high density that contains cholesterol, which is a lipid protein, has been greatly reduced in a group that was 

induced with dexamethasone in contrast to the normal rats group. This was observed in the rats. The readings 

have decreased to 25.75 ± 0.410 miligrams per kilogramme, which is a significant decrease when compared to 

the normal rat group, which had a standard deviation of 41.68 ± 0.795 mg/dl. Nimbin was administered to some 

members of the group at a dosage of either 2 mg/kg or 4 mg/kg in order to safeguard them. According to the 

findings, the levels were found to be 65.79 ± 0.602 (P<0.001) and 29.40 ± 0.517 mg/dl (P<0.0001), 
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respectively. Based on the data presented in Table-1, the results obtained in the group that was administered 

Gemfibrozil (Std.Group) were 35.50 ± 0.665 mg/dl (P<0.001).  
 

LDL-cholesterol and VLDL-cholesterol levels were caused by the administration of dexamethasone 

In the group that was provoked with dexamethasone, the amount of LDL cholesterol increased to 57.32 ± 0.811 

mg/dl. This was in contrast to the normal rat group, which had a level of 15.59 ± 0.495 mg/dl throughout the 

study. In some of the individuals, the administration of Nimbin at doses of 2 mg/kg and 4 mg/kg was sufficient 

to protect them.Upon examination, it was observed that the levels of 34.67 ± 0.609 (P<0.001) and 25.73 ± 

0.551 mg/dl (P<0.0001) exhibited a decrease. It was discovered that the group that was given nimbin therapy 

had much lower levels of LDL cholesterol than the other group. Based on the data presented in Table-1, it is 

evident that gemfibrozil has significantly reduced levels of LDL cholesterol to 24.35 ± 0.563 mg/dl 

(P<0.001).When compared to the normal rat group, which had a VLDL-cholesterol level of 14.42 ± 0.455 

mg/dl, the dexamethasone-induced group had a VLDL-cholesterol level of 39.42 ± 0.650 mg/dl, which is a 
significant increase. In some of the individuals, the administration of Nimbin at doses of 2 mg/kg and 4 mg/kg 

was sufficient to protect them. Following the measurements, it was shown that there was a decrease of 31.60 ± 

0.441 (P<0.001) and 24.80 ± 0.505 mg/dl (P<0.0001), accordingly. A substantial decrease in nimbin levels was 

seen in the group that was the recipient of therapy. As can be seen in Table-1, the administration of gemfibrozil 

has resulted in a significant reduction in the concentration of VLDL-cholesterol, which has reached 18.75 ± 

0.527 mg/dl (P<0.001).  

 

Dexamethasone induced results of atherogenic index 

Atherogenic index = Total serum cholesterol 

Total serum High density containing lipid protein-cholesterol 

 

The atherogenic index of the dexamethasone-induced group hyperlipidemia control group is 5.89, which is 

significantly higher than the atherogenic index of the normal rat group, which is 1.589. This indicates that the 

atherogenic index has significantly increased. When Nimbin was administered at a dosage of either 2 mg/kg or 

4 mg/kg, the values were dramatically lowered to 2.26 and 1.89, respectively, in the group that was prevented 

from experiencing the condition. A considerable decrease in the values of 3.13 has occurred as a consequence 

of the administration of gemfibrozil [Table1]. 

 

Table 1 Effect of Nimbinin Dexamethasone injection induced Hyperlipidemia Wistar Rat 

Group 
Treatment 

/dose 

Total 

cholester ol 

(milligra 

m/decilit er) 

Total 

TG 

(milligra 

m/decilit er) 

High density 

containing 

lipid protein 

(milligram/ 

deciliter) 

Low density 

containing 

lipid protein 

(milligram/ 

deciliter) 

Very low density 

containing lipid 

protein(milligram 

     /deciliter) 

Ather 

ogenic 

index 

I 
Normal- 

group 
65.43± 0.933 64.75 ± 0.711 41.68 ± 0.795 15.59±0.495 14.42 ± 0.455 1.59 

II 

Normal- 

control 

group 

118.71±1.329 151.71± 0.518 25.75±0.410 57.32±0.811 39.42±0.650 5.89 

III 

Standard 

group 

Gemfibroz 

il 

(10mg/kg) 

74.70±794** 69.33±0.572** 35.50±0.665** 24.35 ± .563** 18.75 ± 0.527** 3.13 

IV 

Test group-

I Nimbin 
(2mg/kg) 

–I 

85.23± .046** 79.50±0.526** 26.79±0.602** 34.67±0.609** 31.60 ± 0.441** 2.26 
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V 

Test group-

II Nimbin(5 

0mg/kg) 

83.35± 0.885 

*** 

76.25± 

0.641*** 

29.40 ± 

0.517*** 

25.73 ± 

0.55*** 
24.80±0.505*** 1.89 

 

There is a correlation between increases in the levels of the hormone glucocorticoid and the concentration of 

lipids in plasma; however, the nature of this correlation varies from species to species. Glucocorticoids, when 

injected into mice, induce the creation of a small quantity of triglycerides in the liver. This takes place when the 

glucocorticoids are administered. This, in turn, might effectively lead to the buildup of fatty liver tissue inside 

the liver. An increase in the secretion of very low density lipoprotein (VLDL) could be the outcome of the 

stimulation of the formation of good cholesterol (TG). There is a chance that the amount of very low density 

lipoprotein (VLDL) produced by rodents might grow if they were administered dexamethasone for a period of 
many days. The condition known as hyperlipidemia is brought on by an imbalance in the metabolism of lipids, 

which is brought on by an increase in those levels of total cholesterol.  

 

Total cholesterol and overall triglycerides were measured as a result of triton-induced hyperlipidemia. 

The group that was induced with hyperlipidemia has had a considerable increase in the total cholesterol levels 

when compared to the rates that were observed in the normal rats. After comparing the values to those of Group 

I (the normal rodent group), which were determined to be within the range of 65.44± 0.933 mg/dl, the levels 

had increased to 118.82 ± 1.329 miligrams per kilogramme, which is a substantial rise. Consequently, 

hypercholesterolemia is a condition that exists. Within the treatment group, Nimbin was given at a dosage of 

either 2 mg/kg or 4 mg/kg. Both of these numbers were delivered. By employing a systematic approach, the 

outcomes are lowered to 83.20± 1.046 (P< 0.001) and 82.36± 0.845mg/dl (P< 0.0001), respectively. Those 

patients who underwent the nimbin treatment experienced a considerable decrease in their overall cholesterol 
levels during the course of the study. Furthermore, it is important to mention that Gemfibrozil has also been 

shown to exhibit a noteworthy reduction in the levels of total cholesterol in the blood, with the levels reaching 

72.81 ± 0.794 mg/dl (P< 0.001). The second table. When compared to the values in the normal rats, which are 

62.66 ± 0.507 mg/dl, the levels of triglycerides (TG) in the group that was triggered by dexamethasone have 

grown to 151.72 ± 0.528 miligrams per kilogramme. This is a substantial increase. This provides evidence that 

a diagnosis of triglycerideemia was provided. In the group that was given Nimbin at a dosage of 2mg/kg or 

4mg/kg, the values underwent a noteworthy decrease, reaching 78.10 ± 0.521mg/dl (P<0.001) and 75.24 ± 

0.631 miligram/deciliter (P<0.0001), respectively. This reduction was statistically significant. The group that 

was treated with Gemfibrozil, which is referred to as the Standard Group, experienced a decrease in the results, 

which were found to be 69.30 ± 0.572 mg/dl (P<0.001).  

 

Triton responsible for the high-density lipoprotein cholesterol that was produced. 

When compared to the group of rats that the researchers judged to be normal, the levels of HDL cholesterol in 

the group of rats that were stimulated with dexamethasone were significantly lower than those in the group of 

rats that were under the control of the researchers. As compared to the normal rat group, which had levels of 

41.68 ± 0.784 mg/dl, the readings have now fallen to an average of 23.55 ± 0.410 mg/dl. This represents a 

considerable decrease in comparison to the earlier readings. In order to ensure the safety of some individuals 

within the group, Nimbin was given to them at a dosage of either 2 mg/kg or 4 mg/kg. It was established that 

the results were 24.29 ± 0.603 mg/dl (P<0.001) and 28.40 ± 0.527 mg/dl (P<0.0001) respectively, based on the 

findings that were obtained. As shown in Table-2, the values obtained from the group that was treated with 

Gemfibrozil (Std.Group) were 35.50 ± 0.675 mg/dl (P<0.001). These data were obtained from the study 

conducted by the researchers. 

 

Triton induced results of LDL-cholesterol and VLDL- cholesterol 

When compared to the normal rat group, which had a level of 14.58 ± 0.56 mg/dl, the LDL-cholesterol level in 

a group that was induced with dexamethasone has dramatically increased to 55.20 ± 0.831 mg/dl. This is a 

considerable increase. Nimbin was administered to some members of the group at a dosage of either 2 mg/kg or 

4 mg/kg in order to safeguard them. In terms of the measurements, there was a drop in the values of 31.76 ± 

0.609 (P<0.001) and 26.80 ± 0.551 mg/dl (P<0.0001), respectively. There is a discernible decrease in the levels 

of LDL cholesterol that were assessed in the group that was administered nimbin treatment. The level of LDL 

cholesterol has been dramatically lowered to 23.34 ± 0.573 mg/dl (P<0.001), as shown in Table 2. It is 

important to note that gemfibrozil has been responsible for this reduction.In contrast to the normal rat group, 

which had a VLDL-cholesterol level of 12.91 ± 0.615 mg/dl, the dexamethasone-induced group has had a 
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substantial increase in their VLDL-cholesterol level, which has reached 39.40 ± 0.650 mg/dl due to the 

administration of dexamethasone. Nimbin was administered to some members of the group at a dosage of either 
2 mg/kg or 4 mg/kg in order to safeguard them.In terms of the findings, it was seen that there was a reduction of 

31.20 ± 0.431 (P<0.001) and 25.80 ± 0.525 mg/dl (P<0.0001), respectively. There was a discernible decrease in 

the levels of nimbin that were seen in the therapy group. As shown in Table-2, it is important to take note that 

gemfibrozil has resulted in a noteworthy decrease in the level of very low density lipoprotein cholesterol 

(VLDL-cholesterolto19.64±0.527mg/dl(P<0.001).  

 

Results of the atherogenic index that were caused by triton. 

Atherogenic index = Total serum cholesterol 

Total serum High density containing lipid protein 

 

When compared to the normal rat group, which had an atherogenic index of 1.48, the atherogenic index 

experienced by the dexamethasone-induced group hyperlipidemia control group was increased to 3.78. The 

values are significantly reduced to 3.04 and 2.88, respectively, in the group that was prevented with Nimbin at a 

dosage of either 2 mg/kg or 4 mg/kg. A significant reduction in the values of 2.22 has been observed with the 

use of gemfibrozil [Table2]. 

 

Table 2- Effect of Nimbinon Triton induced Hyperlipidemia in Wistar Rat 

Gro 
up 

Treat ment/ 
dose 

Total 

cholest erol 
(milli gram/ 

decilit er) 

Total TG 

(mill igram/de 
cilite r) 

HDL- 

Choles terol 
(millig ram/de 

ciliter) 

LDL- 

Choles terol 
(millig ram/de 

ciliter) 

VLD L- 

Chol ester ol 
(mill igram/de 

cilite r) 

Atherogenic 
index 

I 
Normal- 

group 
65.44±0.943 62.66±0.621 41.69± 0.784 14.58±0.565 

 
12.91 ± 

 

 

1.48 

II 

Normal- 

control 

group 

118.82± 

1.329 
151.72±0.528 23.6 ± 0.410 55.20±0. 831 39.40±0.640 3.78 

III 

Stand ard 

group 

Gemf ibrozi l 

(10m g/kg) 

72.81± 

0.794** 

69.30±0.58 

2** 

35.50±0.675* 

* 
23.34± 0.573** 

19.64 ±0.52 

7** 
2.22 

IV 

Test group 

-I nimbi n 

(2mg/ kg) –I 

83.20± 

1.046** 
78.10±0.521** 24.28±0.603** 31.76±0. 608** 31.20±0.431** 3.04 

V 

Test group 

-II 

nimbi n 

(4mg/ 

kg) 

82.36 

± 0.845 

*** 

75.24± 

0.631*** 

28.40± 

0.527*** 

      26.72 

± 0.405*** 

25.80± 

0.525*** 
2.88 
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Fig: 1 The effects of 2 mg/kg and 4 mg/kg on dexamethasone-induced hyperlipidemia are depicted in the 

column graph.  

 

 
Fig: 2 A Line Graph Displaying the Effect of 2mg/kg & 4mg/kg on Hyperlipidemia Caused by Triton Induction 

 

Patients who suffer from metabolic syndrome, which is a mix of hyperlipidemia, hypertension, and diabetes 

mellitus, have a higher risk of cardiovascular mortality and morbidity. This is because metabolic syndrome is a 
combination of these three conditions. Individuals who suffer from all three of these illnesses at the same time 

are referred to be syndrome-x patients. Chronic coronary heart disease, which is brought on by the advancement 

of atherosclerosis, is the leading cause of morbidity and mortality across the entire world. This condition has a 

considerable influence on the levels of total low-density lipoprotein (LDL) and high-density lipoprotein (HDL) 

in the body. In addition, the aetiology of this disorder is affected by a variety of other factors, including 

diabetes, hypertension, smoking, glucocorticoids, dietary agents, and psychological issues. These are only some 

of the elements that can play a role. 

 

Effect of nimbin on histology of Pancreatic  

The histological characteristics of the endocrine and exocrine components of the pancreas were found to be 

intact in the pancreatic sections of normal control rats (Fig. 3). According to figure 3, the injection of 

streptozotocin led to the production of diabetes, which resulted in moderate histological abnormalities. These 
changes included necrotic and degenerative changes in the islets of Langerhans, as well as a decrease in the 

number of β-cells. Based on the comparison between the diabetic control rats and the normal control rats, the 

damage index (Nos.) of pancreatic tissue increased from 0.00 to 3.62 ± 0.18. This was the outcome of the 

aforementioned circumstance. As a result of the treatment with OJ, Metformin, and OJ-Metformin, these 

histological abnormalities were averted (figure 3), which led to a considerable reduction in the damage index of 

pancreatic tissue (figure 4). 
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Fig: 3 There are three microscopic images of pancreatic slices that were collected from various groups of 

animals, and they are displayed in Figure 3. There are regions of abundant β-cells seen in the photos belonging 

to group A. In group B, the mice who have diabetes have moderate histological abnormalities, which include 
necrotic and degenerative changes in the islets, as well as the loss of β-cells. Within group C, the diabetic rats 

that were administered Metformin at a dose of 100 mg/kg exhibited alterations that were either modest or mild. 

The diabetic rats who were assigned to group D and given nimbin at a dose of 0.28 millilitres per kilogramme 

twice daily also exhibited alterations that were low to mild. In conclusion, the diabetic rats who were treated 

simultaneously with nimbin and metformin at a dose of 100 mg/kg had only slight alterations in group E.  

 

 

 
Fig. 4 shows the damage index in the pancreatic segment of both the control group and the treatment class. 

The p-value is less than 0.001 when compared to the normal control, and it is less than 0.001 when compared to 

the diabetes control. We compared the values of the diabetes control group with those of the normal control 

group as well as the values of the drug-treated groups with the diabetic control group. 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=5747493_gr3.jpg
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=5747493_gr3.jpg
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Effect of nimbin on liver tissue  
The liver tissue of normal control rats was examined under a microscope, and the results showed that the 
histological characteristics were normal (figure 5). Significant pathological alterations were brought about in 

the liver parenchyma as a result of the induction of diabetes. These changes included cellular edoema with 

degenerative changes, vacuolar abnormalities, and concentrated areas of bleeding. Based on the comparison 

between the diabetic control rats and the normal control rats, the damage index (Nos.) of liver tissue increased 

from 0.00 to 3.75 ± 0.20. This was the result of the aforementioned circumstance. In order to prevent these 

histological changes (figure 5), treatment with OJ, Metformin, and OJ-Metformin was administered. As a 

result, the damage index of liver tissue was significantly reduced (figure 6). 

 

 
 

Fig: 5  The following are examples of microscopic images of liver sections taken from different groups of 

animals: (A) normal control animals, (B) diabetic control animals with moderate pathological changes like 

haemorrhage and vascular changes of hepatocytes, (C) diabetic animals treated with Metformin at a dose of 100 

mg/kg, which showed mild changes, (D) diabetic animals treated with Ojamin at a dose of 0.28 ml/kg, twice 

daily, which showed minimal to mild changes, and (E) diabetic animals treated simultaneously with both 

Ojamin and Metformin at a dose of 100 mg/kg, which showed mild to minimal changes (H and E ×100).  
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Figure 6 shows the damage index in the liver part of both the control group and the treatment group. The p-

value is less than 0.001 when compared to the normal control, and it is less than 0.001 when compared to the 

diabetes control. We compared the values of the diabetes control group with those of the normal control group 

as well as the values of the drug-treated groups with the diabetic control group. 

 

5. Conclusion  
 

As a consequence of the widespread application of Triton WR-1339, which is designed to prevent the loss of 

phospholipids that are rich in triglycerides, a number of different species have experienced transitory 
hypertriglyceridemia. Following the administration of Triton intravenously, the researchers at Schurr et al. 

discovered that adult rats developed hyperlipidemia.Taking triton results in a significant increase in the 

amounts of triglycerides and total cholesterol that are seen in the plasma of the blood. The reason for this is that 

the liver produces more very low density containing lipid protein, despite the fact that low density containing 

lipid protein and very low density containing lipid protein are less catabolic. The process by which tissues in 

the periphery absorb lipoproteins from the bloodstream is facilitated by detergent triton, which prevents 

phospholipids from interfering with the process altogether. As a consequence of this, the levels of lipids in the 

body increase. In spite of the fact that the rodent Triton model of hyperlipidemia has a wide range of 

applications, one of the most prevalent applications for rat analysis is the screening of hypolipidemic 

medications, which can be either naturally occurring or synthesized. According to the findings, the most 

effective treatment for hyperlipidemia was administered at a dose of four milligram’s per kilograms, which was 
the higher of the two dose levels that were evaluated. OJ was found to have a substantial impact in lowering 

blood sugar and cholesterol levels in rats that had diabetes brought on by streptozotocin, as demonstrated by the 

findings. This is the reason why OJ has the potential to be used as a medicinal agent in the treatment of 

diabetes. It would appear that the state of diabetes is controlled less efficiently when OJ and Metformin are 

supplied simultaneously as opposed to when they are taken separately. Due to this reason, the simultaneous 

administration of OJ and Metformin is only permitted under the supervision of trained medical specialists. It is 

necessary to conduct additional study in order to construct OJ as a successful drug in order to gain a deeper 

understanding of how it functions as an antihyperlipidemic and one that treats diabetes.  
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