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INTRODUCTION 

Diabetes is a group of diseases marked by high levels of 

blood glucose resulting from defects in insulin 

production, insulin action, or both. Diabetes can lead to 

serious complications and premature death, but people 

with diabetes, working together with their support 

network and their health care providers, can take steps to 

control the disease and lower the risk of complications. 

 

A diabetes epidemic is underway. An estimated 30 
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ABSTRACT 

Diabetes can lead to serious complications and premature death, but people with diabetes, working together with 

their support network and their health care providers, can take steps to control the disease and lower the risk of 

complications. A diabetes epidemic is underway. An estimated 30 million people world-wide had diabetes in 1985. 

By 1995, this number had shot up to 135 million. The latest WHO estimate (for the number of people with 

diabetes, world-wide, in 2000) is 177 million. This will increase to at least 300 million by 2025. The number of 

deaths attributed to diabetes was previously estimated at just over 800,000. Atherosclerosis and coronary heart 

disease have been considered as major health problem worldwide. The clinical presentations of atherosclerosis 

mainly involve the coronary and carotid arteries, which remain the leading causes of morbidity and mortality in 

both men and women of all racial groups with Coronary Heart Disease (CHD) the leading cause of death 

worldwide. Excessive dietary lipids and cholesterol are the major factor of relevance for the development of 

hypertriglyceridemia and hypercholesterolemia, two important cardiovascular risk factors. Abnormalities in lipid 

profiles, folate metabolism and other traditional risk factors (e.g., diabetes mellitus and hypertension) play a rather 

peripheral role and serve to amplify the atherosclerotic process initiated by persistence of infection and 

inflammation. Infection and inflammation are accompanied by cytokine induced alterations in lipid and lipoprotein 

metabolism. Of note, inflammatory cytokines are increased and play a pathogenic role in a variety of very common 

disorders, such as diabetes, obesity, metabolic syndrome, hypertension, chronic heart failure, chronic renal failure, 

and atherosclerosis. Based on our study of free radical scavenging and antioxidant properties of ethanolic Neem 

(leaves), Aq. Neem (leaves), Aq. Niboli, Aq. Bark and ethanolic Bark on copper mediated oxidative modification 

of LDL in normallipidemic subjects, administration of ethanolic Neem (leaves), Aq. Neem(leaves), Aq. Niboli, Aq. 

Bark and ethanolic Bark may be useful in the prevention and treatment of dyslipidemia/hyperlipidemia, 

atherosclerosis and other oxidative stress mediated diseases. In addition, use of these herbal plant extracts will be 

efficacious, cost effective and involves no risk of side-effects. 
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million people world-wide had diabetes in 1985. By 

1995, this number had shot up to 135 million. The latest 

WHO estimate (for the number of people with diabetes, 

world-wide, in 2000) is 177 million. This will increase to 

at least 300 million by 2025. The number of deaths 

attributed to diabetes was previously estimated at just 

over 800,000. However, it has long been known that the 

number of deaths related to diabetes is considerably 

underestimated. A more plausible figure is likely to be 

around 4 million deaths per year related to the presence 

of the disorder. This is about 9% of the global total. 

Many of these diabetes related deaths are from 

cardiovascular complications. Most of them are 

premature deaths when the people concerned are 

economically contributing to society. This situation is 

increasingly outstretching the health-care resources 

devoted to diabetes. 
 

According to recent estimates, approximately 285 

million  people worldwide (6.6%) in the 20–79 year age 

group will have diabetes in 2010 and by 2030, 438 

million people (7.8%) of the adult population, is 

expected to have diabetes.(1) The largest increases will 

take place in the regions dominated by developing 

economies. 

 

 
Figure 1: Global diabetes prevalence by age and sex for 2000. 

 

METHOD 

Aqueous, Ethanolic extraction of Leaves, Bark and 

seed of Azadirachta indica 

The fresh dried stems, Bark and seed of Azadirachta 

indica were collected from market of Dehradun 

(Uttrakhand). 100 gm roots crushed to make powder and 

were then subjected to extraction using 70% hydro-

alcoholic solvent (95% ethanol: 5% distilled water). The 

final extract was filtered and the remaining alcohol was 

allowed to evaporate. 

 

Collection of blood and plasma  

Fresh Human blood sample was collected from the 

pathology laboratory of Sardar Bhagwan Singh Instt., 

Balawala, Dehradun. Plasma was separated by 

centrifugation at 2500 rpm and the packed erythrocytes 

obtained were washed thrice with physiological saline 

and a portion of washed erythrocytes was lysed in 

hypotonic (10mM) sodium phosphate buffer, pH 7.4. A 

portion of the washed packed erythrocytes was stored at 

4
0
C for future use. 

 

Fractionation of plasma lipoproteins  

The precipitation method described by Wieland and 

Seidel (1989) was used for the isolation of plasma low 

density lipoprotein (LDL). 

 

Precipitation buffer for LDL isolation 

The precipitation buffer consisted of 64 mM trisodium 

citrate adjusted to pH 5.05 with 5 N HCL, then50,000 

IU/L heparin is added. It is freshly prepared. 

LDL precipitation 
Before precipitation of LDL, plasma samples and 

precipitation reagent were allowed to equilibrate to room 

temperature. One ml of plasma sample was added to 7.0 

ml of heparin-citrate buffer. After mixing with a vortex 

mixer, the suspension was allowed to stand for 10 min at 

22
0
C. The insoluble LDLs were then sedimented by 

centrifugation at 1,500 rpm for 10 min at 220C. The 

pellet was resuspended in 1.0 ml of 0.1 M sodium 

phosphate buffer, pH 7.4, containing 0.9 % NaCl.  

 

Precipitation buffer for HDL isolation 

Precipitation buffer consist of Reagent A and Reagent B 

which is freshly prepared. Reagent A was prepared by 

dissolving 1.0 g of dextran sulfate in 100 ml of 0.5 mM 

MgCl2 solution. 

 

Reagent B was prepared by dissolving 10 g of dextran 

sulfate in 100 ml of 1.5 mM MgCl2 solution. 

 

The dual precipitation method of Patsch et al. (1989) was 

used for the isolation of high density lipoprotein (HDL), 

HDL2 and HDL3 subfractions was added to 1.0 ml of 

plasma, and vortexed-mixed for 3 sec. After an 

incubation period of 10 min at 22
0
C, the mixture was 

centrifuged at 1500 rpm for 15 min at 22
0
C and the 

supernatant containing HDL was removed. The clear 
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supernatant was used for the analysis of HDL-C as well 

as for the isolation of HDL2 and HDL3 subtractions. For 

HDL fraction, 100 µl of reagent containing 1.0 g of 

dextran sulfate dissolved in 100 ml of 1.5 mM MgCl2 

solution was added to 1.0 ml of HDL supernatant, and 

vertexes-mixed for 3 sec. Following an incubation of 10 

min at 22
0
C, the mixture was centrifuged at 1500 rpm for 

20 min at 22
0
C and the supernatant containing HDL3 

fraction was removed, whereas the HDL2 precipitate was 

dissolved in 0.1 M sodium phosphate buffer saline (pH 

7.4). 

 

Determination of plasma cholesterol 

Total cholesterol in plasma, LDL subtractions was 

determined with a minor modification. For the 

determination of cholesterol in plasma and lipoproteins, 

0.1 volume of plasma was mixed with 1 volume of 

isopropanol, allowed to stand for 5 min and centrifuged 

at 3,000 rpm for 10 min. A suitable aliquot of 

isopropanol extract was used for cholesterol 

determination in a total volume of 0.75 ml. To each tube 

0.25 ml of 7.03 mM ferric chloride dissolved in glacial 

acetic acid, was added, mixed instantly, followed by the 

addition of 0.8 ml of sulphuric acid with thorough 

mixing. After 5 min, the absorbance was read at 550 nm 

in a Beckman DU 640 spectrophotometer. The 

cholesterol content in the samples was determined by 

using a cholesterol standard. 

 

Measurement of in vitro Cu++mediated oxidation of 

LDL in the absence or presence of Azadirachta indica 

in normallipidemic and dyslipidemic subjects 

Experiment was performed as described by Esterbauer 

et al. (1989; 1992). The in vitro Cu++-mediated 

susceptibility of isolated LDL to oxidation was assessed 

by determining the formation of conjugated diene. Prior 

to oxidation studies LDL samples were dialyzed against 

5 mM phosphate buffer saline (PBS), pH 7.4, for 24 h. 

The incubation mixture contained LDL (3 mg TC/dl) in 

the absence or presence of Azadirachta indica (1mg/ml). 

At time zero, the absorbance of lipoprotein samples was 

taken at 234 nm. Then, lipoprotein samples were mixed 

with CuSO4 to a final concentration of 2.5 mM and 

incubated at 370C. In one series, at different time 

intervals of oxidation, 1.0 ml aliquots from LDL 

incubation mixture were taken out, mixed with 0.5 mM 

EDTA in eppendorff tubes, pH 7.4, stored at 40C and 

used for the assessment of conjugated dienes. The 

oxidation for LDL was carried out for 200 minutes. The 

formation of conjugated dienes in each aliquot was 

measured by monitoring absorbance at 234 nm in a 

Beckman DU 640 spectrophotometer. Conjugated dienes 

was calculated by using an extinction coefficient of 2.52 

x 10
4 

M
-1

 cm-1 and expressed as μM MDA equivalent 

per mg LDL protein. 

 

Measurement of plasma “total antioxidant power” 

(FRAP)  
The method of Benzie and Strain (1996) was used for 

measuring the ferric reducing ability of plasma, the 

FRAP assay, which estimate the “total antioxidant 

power”, with minor modification. Ferric to ferrous ion 

reduction at low pH results in the formation of a colored 

ferrous-tripyridyl-triazine complex.  

Preparation of FRAP reagent 

FRAP reagent was freshly prepared by mixing 10.0 ml of 

22.78 mM sodium acetate buffer (pH 3.6), 1.0 ml of 20 

mM ferric chloride and 1.0 ml of 10 mM 2, 4, 6-

tripyridyl-s-triazine solution prepared in 40 mM HCl. 

 

The assay was carried out in a total volume of 1.0 ml 

containing a suitable aliquot of plasma in 0.1 ml and 900 

µl of freshly prepared FRAP reagent. Before starting the 

reaction, both FRAP reagent and plasma samples were 

pre-incubated for 5 min at 30
0
C. Incubation was done for 

5 min at 30
0
C and absorbance was recorded at 593 nm 

against a reagent blank in spectrophotometer. Ferrous 

sulphate (1mM) was used as a standard for calculating 

the “total antioxidant power” 

 

Determination of Malondialdehyde in Plasma 

MDA is the most abundant individual aldehyde resulting 

from lipid peroxidation and its determination by TBA is 

the most common method of estimating lipid 

peroxidation (Esterbauer H. and Cheeseman K.H., 1990). 

 

100 µl of normal and diabetic  plasma sample were taken 

separately with Azadirachta indica in triplicate .1ml of 

TBA(0.375%)  and TCA (15%) was added and incubated 

in boiling water bath for 15 minutes (for precipitation of 

proteins). After cooling the tubes to room temperature 

the absorbance of each sample was read against a reagent 

blank at 532 nm in spectrophotometer. Molar extinction 

coefficient (2.5 × 10
4 

M
-1

cm
-
1) used for the calculation 

of MDA concentration (Liu et al., 1982). 

 

Protein estimation in lipoprotein ApoB 100 and HDL 

Preparation of Bradford dye 

50 mg Bradford dye (CBR-250) was dissolved in 25 ml 

of 95% ethanol and stirred for 2 hours.50 ml of o– 

phosphoric acid was added to the solution and was 

diluted to 500ml with distilled water. Again stirred for 

30minutes. 

 

Precipitation of protein from lipoprotein ApoB 100 

and HDL of Normal and Diabetic subjects 

100 µl of LDL suspension was taken and 1ml of TCA 

was added and incubated at room temperature. Solution 

was centrifuged at 12,000 rpm for 5 minutes. Pellet 

obtained was dissolved in 0.5 N NaOH. 

 

Same procedure was repeated for precipitation of 

proteins in HDL. 

 

The protein was determined by the method of Bradford 

(1976), using bovine serum albumin as standard. 

Aliquots of LDL and HDL (HDL-3, HDL2-C, HDL3-C) 

in triplicate for normal and diabetic samples, were first 

precipitated with 10 % TCA separately. The protein 

pellets were dissolved in 0.5 N NaOH and absorbance 



Khan et al.                                                                                       World Journal of Pharmaceutical and Life Sciences  

 

 

 

 

 

www.wjpls.org         │        Vol 12, Issue 5, 2026.         │          ISO 9001:2015 Certified Journal         │ 

 

 

 

 

 

236 

was measured in a spectrophotometer at 595 nm. 

 

 

 

RESULTS 

Average Values of Age, Weight, Height, Male, Female 

of Normal and diabetic subjects 

The average values of body weight, age, male and female 

of normal subjects (n=45) were 59.42 ± 8.39kg, 32 ± 

1.86years, 26 and 19 respectively and of diabetic 

subjects (n=60) were 64 ± 9.41kg, 58± 3.56, 29 and 31 

respectively as shown in table1. 

 

Table 1: Average Values of Age, Weight, Height, Male, Female of Normal and diabetic subjects. 

S. No. PARAMETER NORMAL (n= 45) DIABETIC (n= 60) 

1. Age 32 ± 1.86 58 ± 3.56 

2. Body weight 59.42 ± 8.39 64 ± 9.41 

3. Male 26 29 

4. Female 19 31 

5. 
Drugs used by the 

patients (Pre treated) 
- 

Human insulin, dayonil, 

Metformin, pioglitazone, 

Glynase, glyciphase etc. 

 

Total phenolic content of Aq. and ethanolic extracts 

of Azadirachta indica 

Total phenolic content of aqueous and ethanolic extract 

of Azadirachta indica leaves, bark and niboli in grams in 

100ml of extract were as shown in table 2. 

 

Table 2: Total Phenolic Content in Aqueous and Ethanolic Extract of Azadirachta Indica. 

Plant extract Phenolic content ( g/100ml ) 

Ethanolic Neem (Leaves) 0.990 

Aqueous  Neem (Leaves) 0.70 

Aqueous (Niboli) 0.860 

Aqueous Neem (Bark) 0.650 

Ethanolic Neem (bark) 1.380 

 

Average value of TC, Total protein, LDL-C, HDL-3, 

HDL2-C, HDL3-C, HDL protein and non – HDL 

cholesterol in normal and diabetic subject 
As shown in table2, the average values of  TC, LDL-C, 

total protein in plasma and LDL, HDL-C, HDL2-C 

,HDL3-C ,HDL3 protein, HDL2C protein, HDL3 C 

protein, Non HDL-C in normal lipidemic subjects were 

42.80 ± 2.39 μg/ml, 14.9 ± 2.09 μg/ml, 1.212 ± 0.066 

μg/ml, 1.179 ± 0.348μg/ml, 5.36 ± 0.46 μg/ml, 1.186 ± 

0.34 μg/ml, 3.172 ± 0.53 μg/ml, 0.301 ± 

0.111μg/ml,0.164 ± 0.00014µg/ml,0.601 ± 0.018µg/ml 

and 37.44 ± 1.93µg/ml respectively. On the other hand, 

the average values of  TC, LDL-C, total protein in 

plasma and LDL, HDL-C, HDL2-C, HDL3-C, HDL 3 

protien, HDL2C protein, HDL3 C protein, Non HDL-C in 

hyperlipidemic subjects were 114.66 ± 2.24µg/ml, 10.89 

± 0.53µg/ml, 1.190 ± 0.015µg/ml, 1.046 ± 0.28µg/ml, 

7.025 ± 0.63µg/ml, 1.514 ± 0.51µg/ml, 4.33  ± 0.247 

µg/ml, 0.332 ± 0.0016 µg/ml, 0.183 ± 0.036 µg/ml, 

0.304 ± 0.0007 µg/ml, 107.63 ± 1.61 µg/ml respectively. 

 

Table 3: Average values of TC, Total protein, LDL-C, HDL-3, HDL2-C, HDL3-C, HDL and non – HDL 

cholesterol protein in normal and diabetic subject. 

S.NO PARAMETERS 
NORMAL 

VALUE (µg/ml) 

DAIBETIC 

VALUE (µg/ml) 

1. Total cholesterol in plasma 42.80  ± 2.39 114.66 ± 2.24 

2. Low Density Lipoprotein – Cholesterol  (LDL- C ) 14.9 ± 2.09 10.89 ± 0.53 

3. Total protein in plasma 1.212 ±0 .066 1.190 ± 0.015 

4. Total protein in LDL 1.179 ± 0.348 1.046 ± 0.28 

5. High Density Lipoprotein cholesterol (HDL) 5.36  ± 0.46 7.025 ± 0.63 

6. High Density Lipoprotein2 cholesterol(HDL2-C) 1.186 ± 0.34 1.514 ± 0.51 

7. High Density Lipoprotein3 Cholesterol(HDL3-C) 3.172 ± 0.53 4.33  ± 0.247 

8. High Density Lipoprotein-protein(HDL) 0.301 ± 0.111 0.332 ± 0.0016 

9. High density Lipoprotein – protein(HDL2-C) 0.164 ± 0.00014 0.183 ± 0.036 

10. High Density Lipoprotein – protein(HDL3 –C) 0.601 ± 0.018 0.304 ± 0.0007 

11. Non- HDL - cholesterol 37.44 ± 1.93 107.63 ± 1.61 * 

*Indirectly calculated values 

All values are mean ± S.D from pooled serum of normal subjects (n=45) 

 

Average Ratio Value of TC/LDL –C, LDL –C /TC, HDL2 – C /HDL3 –C and HDL3 –C /HDL2 – C 
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As shown in table 4, the average ratio Value of TC/LDL 

–C, LDL –C /TC, HDL2 – C/HDL3 –C and HDL3 –C 

/HDL2 – C in normallipidemic subjects were 1.15, 0.866, 

0.233, 3.66 and no significantly registered in 

dyslipidemic subjects were 1.055, 0.950, 0.602, 1.66 

respectively. 

 

 

  

Table 4. Average Ratio Value of TC/LDL –C, LDL –C /TC, HDL2 – C /HDL3 –C and HDL3 –C /HDL2 – C. 

S.NO. PARAMETER NORMAL SUBJECTS DIABETIC VALUE 

1. TC/LDL-C 1.15 1.055 

2. LDL-C/TC 0.866 0.950 

3. HDL2-C/HDL3-C 0.233 0.602 

4. HDL3-C/HDL2-C 3.66 1.66 

 

In vitro copper mediated oxidative modification of 

LDL (at 37
o
C) isolated from normallipidemic and 

hyperlipidemic subjects 

Copper mediated LDL oxidation begins first with a lag 

phase during which protective endogenous anti-oxidants 

are consumed by initiating free radical species. After the 

consumption of all endogenous anti-oxidants, a lipid 

radical propagated peroxidation chain reaction begins in 

which them polyunsaturated fatty acids contained in the 

LDL are rapidly oxidized to lipid hydroperoxides. 

Copper is redox active metal that can participate in 

electron transfer reactions with the consequent 

production of oxidant species capable of oxidizing cell 

components. Copper can catalyze the formation of the 

highly reactive hydroxyl radicals from hydrogen 

peroxide via the Haber-Weiss reaction and decompose 

lipid peroxides to peroxyl and alkoxyl radicals, which 

favor the propagation of lipid peroxidation. Addition of 

extract/drug in LDL suspension, are capable of inhibiting 

LDL oxidation. 

 

Table 5: Cu
2+ 

mediated oxidation of LDL in the presence or absence of glucose. 

LDL oxidation at 

37º C  Time (min.) 

Conjugated diene formation 

without glucose  (µM/ml) 

Conjugated diene formation 

with glucose (µM/ml) 

0’ 284.14 284.14 

10’ 315.08 452.96 

20’ 315.96 453.56 

40’ 333.92 454.76 

80’ 369.46 460.70 

120’ 375.19 476.59 

Fold/% +1.32 fold or +25.06 % +1.67 fold or +40.17% 

 

As shown in table5. In absence of glucose, 1.32 fold 

(+25.06%) increase in oxidative modification of LDL 

was observed from basal value (284.14µM/ml) to 

maximal value (375.19µM/ml) at 120 min.  In presence 

of glucose LDL oxidation was increase up to +21.27%. 

We observed that glucose increased the LDL oxidation 

(CD formation- µM/ml). 

 

Table 6(a): Cu
2+ 

mediated oxidation of LDL in the presence or absence of ethanolic Neem (leaves) in normal 

subjects. 

Time 

(Min.) 

Conjugated diene formation 

without Eth. Neem (leaves) (µM/ml) 

Conjugated diene formation with 

Eth. Neem (leaves) (µM/ml) 

0’ 285.11 285.11 

10’ 376.19 314.48 

20’ 371.43 316.66 

40’ 377.77 334.12 

60’ 383.13 367.46 

80’ 385.31 369.04 

100’ 392.65 376.19 

120’ 403.22 398.00 

140’ 427.97 420.83 

160’ 442.85 433.75 

180’ 444.64 449.44 

200’ 457.73 453.01 

Fold/ % +1.60 fold or +37.71% +1.58 fold or +37.06% 

 

As shown in table 6(a)., In absence of Eth. Neem 

(leaves) 1.60 fold or (+37.71%) increase in oxidative 

modification of LDL was observed from basal value 

(285.11µM/ml) to maximal value (432.73 µM/ml) at 200 



Khan et al.                                                                                       World Journal of Pharmaceutical and Life Sciences  

 

 

 

 

 

www.wjpls.org         │        Vol 12, Issue 5, 2026.         │          ISO 9001:2015 Certified Journal         │ 

 

 

 

 

 

238 

min, after adding 2.5 mM CuSO4. But in presence of Eth. 

Neem (leaves), this increase was only 37.06%(285.11 

µM/ml – 453.01µM/ml), in normallipidemic subjects. On 

the other hand, LDL oxidation decreases up to 1.03% 

with Eth. Neem (leaves), when compare to without Eth. 

Neem (leaves). 

 

 

 

Table 6(b): Cu
2+ 

mediated oxidation of LDL in the presence or absence of Eth. Neem (leaves) in diabetic 

subjects. 

Time 

(minutes) 

Conjugated diene formation without 

Eth. Neem (leaves)   (µM/ml) 

Conjugated diene formation with 

Eth. Neem (leaves)  (µM/ml) 

0’ 510.12 510.12 

10’ 483.33 483.33 

20’ 506.34 470.23 

40’ 518.45 475.19 

60’ 527.41 477.77 

80’ 543.35 486.30 

100’ 558.12 499.00 

120’ 569.31 513.64 

140’ 587.30 526.63 

160’ 589.46 539.31 

180’ 594.30 543.12 

200’ 599.22 552.57 

Fold/ % +1.17 fold or +14.86% 1.03 fold or 8.32% 

 

As shown in table6 (b). In absence of Eth. Neem 

(leaves), 1.17fold(+14.86%) increase in oxidative 

modification of LDL was observed from basal value 

(510.12µM/ml) to maximal value (597.22µM/ml)at 200 

min. after adding 2.5 mM CuSO4. But in presence of E. 

Neem (leaves) this increase was significantly reduced to 

7.78% in hyperlipidemic subjects. 

 

Table 7(a): Cu
2+ 

mediated oxidation of LDL in the presence or absence of Aqueous Neem (leaves) in normal 

subjects. 

Time  

(minutes) 

Conjugated diene formation 

without Aq. Neem (leaves) (µM/ml) 

Conjugated diene formation with 

Aq. Neem (leaves) (µM/ml) 

0’ 285.11 285.11 

10’ 307.19 306.35 

20’ 319.43 334.32 

40’ 338.77 369.52 

60’ 354.13 379.54 

80’ 376.31 396.89 

100’ 383.65 408.76 

120’ 404.21 421.83 

140’ 428.97 434.96 

160’ 441.85 444.05 

180’ 445.64 454.86 

200’ 457.73 467.92 

Fold /% +1.60 fold or +37.71% +1.64 fold or +39.06% 

 

As shown in table 7(a), In absence of Aq. Neem (leaves) 

+1.60fold (+37.71%) increase in oxidative modification 

of LDL was observed from basal value (285.11µM/ml) 

to maximal value (457.73 µM/ml) at 200 min. after 

adding 2.5 mM CuSO4. But in presence of Aq. Neem 

(leaves) this increase was only 39.06%(285.11 µM/ml – 

467.92µM/ml), in normallipidemic subjects. We 

registered no significant reduction after adding the aq. 

Neem (leaves). 

 

Table 7(b): Cu
2+ 

mediated oxidation of LDL in the presence or absence of Aqueous Neem (leaves) in diabetic 

subjects. 

Time (min) 
Conjugated diene formation 

without Aq. Neem (leaves) (µM/ml) 

Conjugated diene formation with 

Aq. Neem (leaves) (µM/ml) 

0 443.65 443.65 

10 465.32 451.49 

20 588.36 489.78 
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40 598.95 518.85 

60 603.09 534.38 

80 613.35 552.19 

100 623.19 598.87 

120 627.80 604.80 

140 633.31 615.00 

160 640.69 623.46 

180 641.90 629.57 

200 657.29 639.77 

Fold / % +1.48 fold or +32.50% +1.44 fold or +30.65% 

 

As shown in table 7(b). In absence of  Aq. Neem 

(leaves),+1.48 fold(+32.50%) increase in oxidative 

modification of LDL was observed from basal value 

(443.65µM/ml) to maximal value (657.29µM/ml)at 200 

min, after adding 2.5 mM CuSO4.But in presence of Aq. 

niboli this increase was significantly reduced to 2.66% in 

hyperlipidemic subjects. 

   

Table 8(a).Cu
2+ 

mediated oxidation of LDL in the presence or absence of Ethanolic Bark in normal subjects. 

Time 

(minutes) 

Conjugated diene formation 

without eth. Bark (µM/ml) 

Conjugated diene formation 

with eth. Bark (µM/ml) 

0 284.15 284.15 

10 295.99 298.77 

20 302.43 304.93 

40 338.77 327.30 

60 363.18 363.10 

80 385.39 388.50 

100 391.65 402.87 

120 401.91 428.01 

140 428.97 434.63 

160 443.85 453.46 

180 445.65 483.47 

200 457.74 511.13 

Fold/ % +1.61 fold or 37.92% + 1.79 fold or 44.40% 

 

As shown in table8(a).,in absence of  Eth. Bark, +1.61 

fold(+37.92%) increase in oxidative modification of 

LDL was observed from basal value (284.15µM/ml) to 

maximal value (457.74 µM/ml)at 200 min, after adding 

2.5 mM CuSO4.But in presence of Eth. Bark, this 

increase was 44.40%(284.15 µM/ml 511.13 µM/ml), in 

normallipidemic subjects. 

 

Table 8(b).Cu
2+ 

mediated oxidation of LDL in the presence or absence of Ethanolic Bark in diabetic subjects. 

Time 

(minutes) 

Conjugated diene formation 

without Eth. Bark  (µM/ml) 

Conjugated diene formation 

with Eth. Bark (µM/ml) 

0 444.64 444.64 

10 483.33 462.34 

20 506.34 473.05 

40 518.45 483.01 

60 529.00 499.01 

80 535.35 509.81 

100 540.11 529.35 

120 550.31 539.57 

140 557.30 547.38 

160 572.60 468.25 

180 587.30 569.84 

200 597.22 578.30 

Fold/% +25.54% or + 1.34 fold +23.11% or 1.30 fold 

 

As shown in table 8(b), In absence of Eth. Bark 1.34 fold 

(+25.54%) increase in oxidative modification of LDL 

was observed from basal value (444.64µM/ml) to 

maximal value (597.22µM/ml) at 200 min. after adding 

2.5 mM CuSO4.But in presence of Eth. Bark, this 

increase was significantly reduced to 3.16% in 
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hyperlipidemic subjects. 

 

 

Table 9(a).Cu
2+ 

mediated oxidation of LDL in the presence or absence of aqueous niboli in normal subjects. 

Time 

(minutes) 

Conjugated diene formation 

without aq. Niboli (µM/ml) 

Conjugated diene formation 

with aq. Niboli (µM/ml) 

0 285.11 285.11 

10 298.19 309.28 

20 309.43 326.39 

40 337.07 345.68 

60 346.13 356.90 

80 359.31 370.09 

100 367.65 387.57 

120 389.02 398.57 

140 409.97 402.98 

160 421.85 408.58 

180 445.64 421.95 

200 466.73 427.50 

Fold/ % +1.63 fold or 38.91% + 1.49 fold or 33.30% 

 

As shown in table12,in absence of  Aq. Niboli ,+1.63 

fold(+38.91%) increase in oxidative modification of 

LDL was observed from basal value (285.11µM/ml) to 

maximal value (466.73 µM/ml)at 200 min. after adding 

2.5 mM CuSO4.But in presence of Aq. Niboli, this 

increase was only 8.40% in normallipidemic subjects. 

 

Table 9b.Cu
2+ 

mediated oxidation of LDL in the presence or absence of       aqueous Niboli in diabetic subjects. 

Time 

(minutes) 

Conjugated diene formation 

without drug(µM/ml) 

Conjugated diene formation 

with drug(µM/ml) 

0 444.64 444.64 

10 464.32 481.95 

20 478.34 485.32 

40 487.45 507.54 

60 499.90 513.57 

80 505.35 537.28 

100 511.11 539.41 

120 524.31 541.36 

140 541.30 546.69 

160 561.60 549.12 

180 588.30 555.24 

200 598.22 565.36 

Fold / % +25.67% or 1.34 fold +21.35% or 1.27 fold 

 

As shown in table 9(b), In absence of Aq. Niboli, 1.34 

fold (+25.67%) increase in oxidative modification of 

LDL was observed from basal value (444.64µM/ml) to 

maximal value (598.22µM/ml) at 200 min. after adding 

2.5 mM CuSO4.But in presence of Aq. Niboli, this 

increase was significantly reduced to 5.49% in 

normallipidemic subjects. 

 

Table 10(a). Cu
2+ 

mediated oxidation of LDL in the presence or absence of aqueous bark in normal subjects. 

Time 

(minutes) 

Conjugated diene formation 

without aq. Bark (µM/ml) 

Conjugated diene formation with 

aq. Bark (µM/ml) 

0’ 285.11 285.11 

10’ 298.39 305.56 

20’ 307.93 327.97 

40’ 327.07 339.88 

60’ 343.33 342.46 

80’ 365.91 373.68 

100’ 373.65 399.93 

120’ 385.22 413.74 

140’ 399.97 431.95 

160’ 408.85 453.77 

180’ 427.64 455.36 
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200’ 436.73 461.25 

Fold/ % +34.17% or 1.53 fold +38.19% or 1.61 fold 

 

As shown in table 10(a), In absence of Aq. Bark, 1.53 

fold(+34.17%) increase in oxidative modification of 

LDL was observed from basal value (285.11µM/ml) to 

maximal value (436.73 µM/ml)at 200 min, after adding 

2.5 mM CuSO4. But in presence of Aq. bark, this 

increase was only 38.19% (285.11 µM/ml – 

461.25µM/ml), in normallipidemic subjects. 

 

Table 10(b): Cu
2+ 

mediated oxidation of LDL in the presence or absence of Aqueous Bark in diabetic subjects. 

Time 

(minutes) 

Conjugated diene 

formation  without aq. 

Bark  (µM/ml) 

Conjugated diene 

formation with aq. 

Bark (µM/ml) 

0 444.64 444.64 

10 463.73 479.69 

20 479.34 481.51 

40 497.45 489.69 

60 511.90 492.66 

80 523.35 503.07 

100 537.11 519.65 

120 546.31 533.65 

140 557.30 538.50 

160 561.60 541.55 

180 569.30 550.80 

200 581.22 578.57 

Fold/% +23.49% or +1.30 fold + 23.15% +1.30 fold 

 

As shown in table 10(b), In absence of Aq. bark, 1.30 

fold (+23.49%) increase in oxidative modification of 

LDL was observed from basal value (444.64µM/ml) to 

maximal value (581.22µM/ml) at 200 min, after adding 

2.5 mM CuSO4. But in presence of Aq. bark, this 

increase was slightly reduced to 0.45% in hyperlipidemic 

subjects. 

  

Total free radical scavenging (FRAP) property at 

different time intervals of plasma isolated from 

normal and diabetic subjects  

Ferric to ferrous ion reduction at low pH causes a 

colored ferrous-tripyridyltriazine complex to form. 

FRAP values are obtained by comparing the absorbance 

change at 593 nm in test reaction mixtures with those 

containing ferrous ions in known concentration. 

Absorbance changes are linear over a wide concentration 

range and time with antioxidant mixtures, including 

plasma, and with solutions containing one antioxidant in 

purified form. The FRAP assay offers a putative index of 

antioxidant, or reducing, potential of biological fluids. 

 

 

 

Table 13: Total free radical scavenging property at different time intervals of plasma isolated from normal and 

diabetic subjects. 

Time 

in min. 

Total antioxidant power 

(µM/ml) of plasma 

(Normal subjects) 

Increase in 

fold 

Total antioxidant 

power(µM/ml) of plasma 

(Diabetic subjects) 

Increase in 

fold 

0’ 276.88 

1.48 fold 

increase 

186.88 

0.76 fold 

decrease 

1’ 437.25 174.9 0 

2’ 444.24 168.86 

3’ 449.90 164.13 

4’ 556.88 154.15 

5’ 410.98 143.55 

 

As shown in table13. With increase in time interval 

(from 0’ – 6’), total antioxidant in normal subjects, 

increased from 276.88 µM/ml to 431.003 µM/ml (0.35 

fold increase). While in case of diabetic subjects, it 

decreased from186.88 µM/ml to 143.55µM/ml (0.76fold 

decrease). At 0 min. plasma of normal subject showed 

32.62% more total antioxidant power than the plasma of 

diabetic subjects and at 200 minutes total antioxidant 

power increased by 66.90% than diabetic subjects. 
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Table 14: Total free radical scavenging property at different time intervals of plasma isolated from normal and 

diabetic subjects in presence and absence of ethanolic Neem (leaves). 

Time in 

min. 

Total antioxidant power 

(µM/ml) of plasma 

(Normal subjects) 

Increase 

in fold 

Total antioxidant 

power(µM/ml) of plasma 

(Diabetic subjects) 

Increase in 

fold 

0’ 513.08 

2.10 fold 

increase 

358.46 

1.56 fold 

increase 

1’ 747.29 447.30 

2’ 867.28 488.45 

3’ 956.76 516.77 

4’ 1031.02 538.98 

5’ 1078.38 562.03 

 

As shown in table14. With increase in time interval 

(from 0’ – 6’) in the presence of Eth. Neem (leaves), 

total antioxidant in normal subjects, increased from 

513.08µM/ml to 1078.38µM/ml (2.10 fold increase). 

While in case of diabetic subjects, it increased 

from358.46 µM/ml to 562.03 µM/ml (1.56fold increase).  

At 0 min. plasma of normal subject showed 29.78% 

more total antioxidant power than the plasma of diabetic 

subjects and at 200 minutes total antioxidant power 

increased by 47.48% than diabetic subjects. 

 

 

Table 15: Total free radical scavenging property at different time intervals of plasma isolated from normal and 

diabetic subjects in presence of Aqueous Neem (leaves). 

Time in 

min. 

Total antioxidant power 

(µM/ml) of plasma 

(Normal subjects) 

Increase in 

fold 

Total antioxidant 

power(µM/ml) of plasma 

(Diabetic subjects) 

Increase 

in fold 

0’ 231.47 

2.30fold 

increase 

274.25 

2.33 fold 

increase 

1’ 333.72 417.77 

2’ 408.04 497.03 

3’ 447.14 558.51 

4’ 489.30 599.82 

5’ 534.03 639.77 

 

As shown in table15. With increase in time interval 

(from 0’ – 6’) in the presence of Aq. Neem (leaves), total 

antioxidant in normal subjects, increased from 

231.47µM/ml to 534.03 µM/ml(2.30 fold increase). 

While in case of diabetic subjects, it increased from 

274.25 µM/ml to 639.77 µM/ml(2.33fold increase). At 0 

min., plasma of normal subject showed 56.65% more 

total antioxidant power than the plasma of diabetic 

subjects and at 200 minutes total antioxidant power 

increased by 57.13% than diabetic subjects. 

 

Table 16: Total free radical scavenging property at different time intervals of plasma isolated from normal and 

diabetic subjects in presence of Aqueous Niboli. 

Time 

in min. 

Total antioxidant power 

(µM/ml) of plasma 

(Normal subjects) 

Increase 

in fold 

Total antioxidant power 

(µM/ml) of plasma 

(Diabetic subjects) 

Increase 

in fold 

0’ 455.67 

1.83 fold 

increase 

366.42 

1.31 fold 

increase 

1’ 613.56 389.98 

2’ 696.50 421.90 

3’ 748.08 449.40 

4’ 789.08 467.82 

5’ 838.08 483.61 

 

As shown in table16. With increase in time interval 

(from 0’ – 6’) in the presence of Aq. Niboli, total 

antioxidant in normal subjects, increased from 

455.67µM/ml to 838.08 µM/ml(1.83 fold increase). 

While in case of diabetic subjects, it increased from 

366.42µM/ml to 483.61µM/ml (1.31fold increase). At 0 

min., plasma of normal subject showed 45.63% more 

total antioxidant power than the plasma of diabetic 

subjects and at 200 minutes total antioxidant power 

increased by 24.23% than diabetic subjects. 
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Table 17: Total free radical scavenging property at different time intervals of plasma isolated from normal and 

diabetic subjects in presence of ethanolic Bark. 

Time 

in min. 

Total antioxidant power 

(µM/ml) of plasma 

(Normal subjects) 

Increase in 

fold 

Total antioxidant 

power(µM/ml) of plasma 

(Diabetic subjects) 

Increase 

in fold 

0’ 288.30 

2.06 fold 

increase 

275.60 

2.39 fold 

increase 

1’ 408.14 438.40 

2’ 468.40 511.56 

3’ 517.70 571.56 

4’ 557.30 621.93 

5’ 595.14 659.98 

 

As shown in table17. With increase in time interval 

(from 0’ – 6’) in the presence of Eth. Bark total 

antioxidant in normal subjects, increased from 

288.30µM/ml to 595.14µM/ml(2.06 fold increase). 

While in case of diabetic subjects, it increased from 

275.60 µM/ml to 659.98µM/ml (2.39fold increase). At 0 

min. plasma of normal subject showed 58.24% more 

total antioxidant power than the plasma of diabetic 

subjects but at 200 minutes total antioxidant power of 

diabetic subjects increased by 10.12% than normal 

subjects.  

 

Table 18: Total free radical scavenging property at different time intervals of plasma isolated from normal and 

diabetic subjects in presence of aqueous bark. 

Time 

in min. 

Total antioxidant power 

(µM/ml) of plasma 

(Normal subjects) 

Increase 

in fold 

Total antioxidant 

power(µM/ml) of plasma 

(Diabetic subjects) 

Increase 

in fold 

0’ 156.78 

3.00 fold 

increase 

216.78 

2.44 

fold 

increase 

1’ 167.84 377.72 

2’ 337.98 428.46 

3’ 394.67 459.93 

4’ 436.77 497.68 

5’ 471.51 529.35 

 

As shown in table18. With increase in time interval 

(from 0’ – 6’) in the presence of aq. Bark, total 

antioxidant in normal subjects, increased from 

156.78µM/ml to 471.51 µM/ml(3.00 fold increase). 

While in case of diabetic subjects, it increased from 

216.78µM/ml to 529.35µM/ml (2.44fold increase). At 0 

min. plasma of normal subject showed 66.75% total 

antioxidant power than the plasma of diabetic subjects 

showed 59.04 and at 200 minutes total antioxidant power 

reduced by 10.77% than diabetic subjects in the presence 

of aq. Bark. 

 

Table 19: Total free radical scavenging property at different time intervals of LDL isolated from normal and 

diabetic subjects. 

Time 

in min. 

Total antioxidant 

power (µM/ml) of 

LDL (Normal 

subjects) 

Increase 

in fold 

Total antioxidant 

power(µM/ml) of 

LDL(Diabetic 

subjects) 

Increase 

in fold 

0’ 400.56 

1.51 fold 

increase 

295.25 

1.23  fold 

increase 

1’ 488.98 331.51 

2’ 524.14 342.04 

3’ 551.61 346.70 

4’ 573.56 359.64 

5’ 607.82 364.40 

 

As shown in table19. with increase in time interval (from 

0’ – 6’) in the absence of any extract, total antioxidant  in  

LDL of normal subjects, increased from 400.56µM/ml to 

607.82 µM/ml(1.51fold increase). While in case of 

diabetic subjects, it increased from 295.25µM/ml to 

364.40 µM/ml (1.23fold increase). 

 

At 0 min., plasma of normal subject showed 34.10% 

more total antioxidant power than the plasma of diabetic 

subjects and at 200 minutes, total antioxidant power in 
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normal subjects increased by 40.77% than diabetic 

subjects. 
 

 

Table 20: Total free radical scavenging property at different time intervals of LDL isolated from normal and 

diabetic subjects in the presence of Ethanolic Neem (leaves). 

Time in 

min. 

Total antioxidant 

power (µM/ml) of  

LDL  (Normal 

subjects) 

Increase in 

fold 

Total antioxidant 

power(µM/ml) of  

LDL (Diabetic 

subjects) 

Increase in 

fold 

0’ 478.90 

1.14 fold 

increase 

497.30 

1.17 fold 

increase 

1’ 506.30 534.72 

2’ 518.93 553.14 

3’ 531.56 566.20 

4’ 541.03 576.80 

5’ 547.35 590.50 

 

As shown in table20. With increase in time interval 

(from 0’ – 6’) in the presence of Eth. Neem (leaves) total 

antioxidant in LDL of normal subjects, increased from 

478.90µM/ml to 547.35µM/ml (1.14fold increase). 

While in case of diabetic subjects, it increased from 

497.30 µM/ml to 590.50µM/ml (1.17fold increase). 

At 0 min, plasma of diabetic subject showed 3.69% more 

total antioxidant power than the plasma of normal 

subjects and at 200 minutes, total antioxidant power in 

normal subjects decreased by 40.77% than diabetic 

subjects. 

 

Table 21: Total free radical scavenging property at different time intervals of LDL isolated from normal and 

diabetic subjects in presence of Aqueous Neem (leaves). 

Time 

in min. 

Total antioxidant power 

(µM/ml) of LDL (Normal 

subjects) (µm/ml/min) 

Increase 

in fold 

Total antioxidant 

power(µM/ml) of LDL 

(Diabetic subjects) 

Increase 

in fold 

0’ 548.40 

1.19 fold 

increase 

621.03 

1.21 fold 

increase 

1’ 596.77 678.50 

2’ 621.83 719.92 

3’ 637.70 732.66 

4’ 646.34 745.18 

5’ 655.87 753.66 

 

As shown in table21. With increase in time interval 

(from 0’ – 6’) in the presence of aq. Neem (leaves) total 

antioxidant in LDL of normal subjects, increased from 

548.40µM/ml to 655.87 µM/ml(1.19fold increase). 

While in case of diabetic subjects, it increased from 

621.03 µM/ml to 753.66 µM/ml (1.21fold increase). 

At 0 min. plasma of diabetic subject showed 11.69% 

more total antioxidant power than the plasma of normal 

subjects and at 200 minutes, total antioxidant power in 

normal subjects reduced by 12.71% than diabetic 

subjects. 

 

Table 22: Total free radical scavenging property at different time intervals of LDL isolated from normal and 

diabetic subjects in presence of Aqueous Niboli. 

Time 

in min. 

Total antioxidant power 

(µM/ml) of LDL (Normal 

subjects) 

Increase 

in fold 

Total antioxidant 

power(µM/ml) of LDL 

(Diabetic subjects) 

Increase 

in fold 

0’ 466.70 

1.19 fold 

increase 

474.67 

1.16 fold 

increase 

1’ 507.30 485.19 

2’ 514.14 495.72 

3’ 536.77 503.56 

4’ 546.24 537.70 

5’ 555.72 551.50 

 

As shown in table22, with increase in time interval (from 

0’ – 6’), in the presence of aq. niboli, total antioxidant 

power  in  LDL of normal subjects, increased from 

466.70µM/ml to 555.72 µM/ml(1.19fold increase). 

While in case of diabetic subjects, it increased from 

474.67µM/ml to 551.50 µM/ml(1.16 fold increase). 

 

At 0 min. plasma of normal subject showed1.68 %  less 

total antioxidant power than the plasma of diabetic 

subjects, but at 200 minutes, total antioxidant power in 
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normal subjects slightly  increased  by 0.76% than 

diabetic subjects. 

 

It has been graphically represented in fig25. 

 

Table 23: Total free radical scavenging property at different time intervals of LDL isolated from normal and 

diabetic subjects in presence of Aqueous Bark. 

Time 

in min. 

Total antioxidant power 

(µM/ml) of LDL (Normal 

subjects) 

Increase 

in fold 

Total antioxidant 

power(µM/ml) of LDL 

(Diabetic subjects) 

Increase 

in fold 

0’ 415.30 

1.10 fold                 

increase 

483.72 

1.11 fold 

increase 

1’ 417.35 503.56 

2’ 428.46 515.66 

3’ 445.19 497.82 

4’ 453.09 529.45 

5’ 459.35 537.77 

 

As shown in table23. With increase in time interval 

(from 0’ – 6’) in the presence of Aq. bark, total 

antioxidant in LDL of normal subjects, increased from 

415.30µM/ml to 459.35 µM/ml(1.10 fold increase). 

While in case of diabetic subjects, it increased from 

483.72µM/ml to 537.77 µM/ml (1.11fold increase). 

Total antioxidant power of plasma of normal subject at 

0’, reduced by 14.11% than the plasma of diabetic 

subjects also at 200 minutes, total antioxidant power in 

normal subjects reduced by 14.63% than diabetic 

subjects. 

 

 

Table 24: Total free radical scavenging property at different time intervals of LDL isolated from normal and 

diabetic subjects in presence of ethanolic Bark. 

Time 

in min. 

Total antioxidant power 

(µM/ml) of LDL (Normal 

subjects) 

Increase 

in fold 

Total antioxidant 

power(µM/ml) of LDL 

(Diabetic subjects) 

Increase 

in fold 

0’ 476.80 

1.37 fold 

increase 

337.93 

0.76 fold 

decrease 

1’ 548.35 270.90 

2’ 592.03 263.09 

3’ 619.40 267.04 

4’ 638.34 259.46 

5’ 657.24 259.46 

 

As shown in table24. With increase in time interval 

(from 0’ – 6’) in the presence of Eth. Bark, total 

antioxidant in LDL of normal subjects, increased from 

476.80µM/ml to 657.24 µM/ml (1.37fold increase). 

While in case of diabetic subjects, it increased from 

337.93 µM/ml to 259.46 µM/ml (0.76fold increase). 

 

At 0 min. plasma total antioxidant power of diabetic 

subject was much less than the plasma of normal subjects 

(+29.06%) also, total antioxidant power at 200 minutes, 

in normal subjects increased   drastically by 60.40% than 

diabetic subjects. 

 

Malondialdehyde formation in plasma of normal and 

diabetic patient’s presence or absence of drugs 

When peroxidized material is heated with thiobarbituric 

acid (TBA), a colored complex formed between 

malondialdehyde (MDA) and TBA. Even when little 

MDA is present, large amounts of MDA-TBA adduct 

can be formed. This is because lipid peroxides break 

down to release MDA during the test conditions. Iron is 

not essential for the breakdown of the peroxides but is 

essential for the formation of TBA reactivity. This can be 

related to the ability of iron to decompose lipid peroxides 

with the release of peroxy radicals, which are precursors 

of MDA which are measured spectrophotometrically. 

 

Table 25: Formation of malondialdehyde in plasma of normal and diabetic patient’s presence or absence of 

drugs. 

In vitro 

treatment 

Baseline MDA 

Formation in normal patients 

at 535 nm (nM/mg/ml) 

Baseline MDA 

Formation in diabetic patients 

at 535 nm (nM/mg/ml) 

Without drug 266.87 ± 0.552 342.26 ± 0.611 

Ethanolic 

Neem(leaves) 
258.93 ± 0.474 297.62 ± 0.572 

Aqueous 

Neem(leaves) 
260.92 ± 0.352 312.51 ± 0.604 

Ethanolic Bark 270.84 ± 0.550 328.96 ± 0.715 
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Aqueous Bark 262.09 ± 0.430 279.96 ± 0.403 

Aqueous Niboli 232.15 ± 0.291 334.43 ± 0.179 

 *All the values are mean of triplicate readings ± S.D pooled from plasma of normal and diabetic subjects.  

Baseline MDA formation at 535 nm, in normal and 

diabetic subjects without extracts were 265.87 ± 0.552 

nM/mg/ml and 341.26 ± 0.611 nM/mg/ml respectively. 

After addition of extracts, baseline MDA formation in 

normal subjects was significantly reduced. Reduction in 

baseline value MDA after addition of  E. neem (leaves), 

Aq. neem (leaves), E. bark, Aq. bark, in normal LDL 

were 43.64%, 29.75, 11.9%, 61.5%, 7.93%, 2.06%, 

53.57%  respectively, and  reduction in baseline value 

after addition of  E. neem (leaves), Aq. neem (leaves), E. 

bark, Aq. bark, in normal and diabetic respectively. This 

is graphically represented in fig.28. 

 

Table 26: Formation of malondialdehyde in LDL of normal and diabetic patient’s presence or absence of drugs 

in the presence or absence of drugs. 

In vitro treatment in 

LDL 

Baseline MDA 

Formation in normal patients at 535 

nm (nm/mg/ml LDL suspension) 

Baseline MDA 

Formation in diabetic patients at 535 

nm (nm/mg/ml LDL suspension) 

LDL alone 188.49 ± 0.066 271.02 ± 0.059 

LDL with glucose 295.63 ± 0.520 553.57 ± 0.326 

Ethanolic Neem 

(leaves) 
216.26 ± 0.472 234.12 ± 0.433 

Aqueous   Neem 

(leaves) 
261.90 ± 0.326 248.01 ± 0.514 

Ethanolic Bark 248.01 ± 0.441 257.93 ± 0.613 

Aqueous Bark 206.35 ± 0.207 242.06 ± 0.341 

Aqueous Niboli 250.00 ± 0.691 257.93 ± 0.702 

*All the values are mean of triplicate readings ± S.D pooled from plasma of normal and diabetic subjects. 

 

In normal and diabetic subjects, baseline MDA 

formation at 535 nm without extracts were188.49 ± 

0.066nM/mg/ml and 271.02 ± 0.059nM/mg/ml 

respectively. After addition of extracts, baseline MDA 

formation in normal subjects was significantly reduced. 

Reduction in baseline value MDA after addition of Eth. 

Neem (leaves), Aq. Neem (leaves), Aq. Niboli, Aq. Bark 

and Eth. Bark in normal LDL were 26.84%, 11.41%, 

16.07%, 30.2%, 15.4%, 40.27%, 35.57% respectively, 

and  reduction in baseline value after addition Eth. Neem 

(leaves), Aq. Neem (leaves), Aq. Niboli, Aq. Bark and 

Eth. Bark in normal and diabetic 57.7%, 55.19%, 

53.40%, 56.27%, 53.40%, 64.87%  and  60.57%  

respectively. 

 

This is graphically represented in fig.29. 

 

DISCUSSIONS 

Atherosclerosis and coronary heart disease have been 

considered as major health problem worldwide. The 

clinical presentations of atherosclerosis mainly involve 

the coronary and carotid arteries, which remain the 

leading causes of morbidity and mortality in both men 

and women of all racial groups with Coronary Heart 

Disease (CHD) the leading cause of death worldwide. 

Excessive dietary lipids and cholesterol are the major 

factor of relevance for the development of 

hypertriglyceridemia and hypercholesterolemia, two 

important cardiovascular risk factors. Abnormalities in 

lipid profiles, folate metabolism and other traditional risk 

factors (e.g., diabetes mellitus and hypertension) play a 

rather peripheral role and serve to amplify the 

atherosclerotic process initiated by persistence of 

infection and inflammation. Infection and inflammation 

are accompanied by cytokine induced alterations in lipid 

and lipoprotein metabolism. Of note, inflammatory 

cytokines are increased and play a pathogenic role in a 

variety of very common disorders, such as diabetes, 

obesity, metabolic syndrome, hypertension, chronic heart 

failure, chronic renal failure, and atherosclerosis. 

 

In my base line study of various physiochemical 

parameters, the average values of physical parameters 

such as body weight, age, height, number of male and 

female in normal subjects (n=45) were 59.83±8.40kg, 

32± 1.86years, 26 and 19 respectively, and of diabetic 

subjects (n=60) were 64± 9.41kg, 58± 3.56, 29 and 31 

respectively. 

 

Statistical evaluation of the lipid profile among the 

normal and diabetic patients was compared. The normal 

range for total cholesterol should be 150-200 mg dl
-1

. In 

the present study, the results showed that the lipid and 

the lipoprotein profiles of the diabetics were higher than 

that of the controls and they were comparable with the 

findings of Idogun et al., (2007) and Albrki et al., (2007). 

 

The average values of  TC, LDL-C, total protein in 

plasma and LDL, HDL-C, HDL2-C ,HDL3-C ,HDL-C 

protien, HDL2C protein,HDL3 C protein, Non HDL-C in 

normal lipidemic subjects were 42.80 ± 2.39 μg/ml, 14.9 

± 2.09 μg/ml, 1.212 ± 0.066 μg/ml, 1.179 ± 0.348μg/ml, 

5.36 ± 0.46 μg/ml, 1.186 ± 0.34 μg/ml , 3.172 ± 0.53 

μg/ml ,0.301 ± 0.111μg/ml,0.164 ± 0.00014µg/ml,0.601 

± 0.018µg/ml and 37.44 ± 1.93µg/ml respectively. 

 

The average values of  TC, LDL-C, total protein in 

plasma and LDL, HDL-C, HDL2-C ,HDL3-C ,HDL 
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protien, HDL2C protein, HDL3C protein, Non HDL-C in 

hyperipidemic subjects were 114.66 ± 2.24µg/ml, 10.89 

± 0.53µg/ml,1.190 ± 0.015µg/ml, 1.046 ± 0.28µg/ml, 

7.025 ± 0.63µg/ml, 1.514 ± 0.51µg/ml, 4.33  ± 0.247 

µg/ml, 0.332 ± 0.0016 µg/ml, 0.183 ± 0.036 µg/ml , 

0.304 ± 0.0007 µg/ml, 107.63 ± 1.61 µg/ml respectively. 

The average ratio Value of TC/LDL –C ,LDL –C /TC , 

HDL2 – C /HDL3 –C and HDL3 –C /HDL2 – C in 

normallipidemic subjects  were 1.15, 0.866, 0.233 ,3.66 

and of dyslipidemic subjects were 

1.055,0.950,0.602,1.66 respectively. 

 

Dyslipidemia was observed in the diabetic population, 

but that HDL-C was not significantly decreased. Lipid 

disorders are very common in both insulin dependent and 

non-insulin dependent diabetic mellitus (Prabodh et al., 

2012). 

 

The chronic hyperglycemia, insulin resistance and 

abnormal lipoprotein profiles found in diabetes may 

contribute to a decrease of bioavability of vascular nitric 

oxide (NO), impairing endothelium- dependent 

vasodilatation documented in and in humans with 

diabetes (Listy, 2000). NO possesses a variety of 

antiatherogenic properties, and loss of these protective 

mechanisms may lead to an increase in susceptibility to 

vascular disease. In vitro cell mediated oxidative 

processes usually require the presence of transition metal 

ions to oxidize the LDL (Daugherty and Roselar., 1995). 

Oxidized Oxidized LDL may contribute to the 

progression of atherosclerosis by enhancing endothelial 

injury by inducing foam cell generation and smooth 

muscle proliferation, it also initiate endothelial 

inflammation leading to atherosclerosis and CVD. 

Modifications take place either in plasma or in the inner 

layer of the artery (Khan et al., 2012).  

 

Vascular plants are able to synthesize organic 

molecules/phytochemical, referred to as “secondary 

metabolites”. These molecules are involved in a variety 

of roles in the life span of plants, ranging from structural 

ones to protection. Phenolic compounds are regarded as 

one such group that is synthesized by plants during 

development and in response to conditions such as 

infection, wounding, UV radiation, etc. Phenolic acids 

are aromatic secondary plant metabolites widely 

distributed throughout the plant kingdom (Stalikas, 

2007). Percentage yield of phenol in ethanolic Neem 

(leaves), Aq. Neem (leaves), Aq. Niboli, Aq. Bark and 

ethanolic Bark were 0.99%, 0.70%, 0.86%, 0.65%, 

1.38% respectively. 

 

In my present investigation it was found that in absence 

of glucose, 1.32 fold (+25.06%) increase in oxidative 

modification of LDL was observed from basal value 

(284.14µM/ml) to maximal value (376.19µM/ml) at 

120min after adding 2.5mM CuSO4. But in case of LDL+ 

Glucose, this was increased was of 40.17 %(284.14 

µM/ml- 476.59 µM/ml) which suggests that evaluated 

glucose level promote LDL oxidation in normal plasma. 

 

In vitro treatment was given to both normallipidemic and 

dyslipidemic subjects with natural herbal Aq. and 

Ethanolic extracts of Neem (leaves), Niboli, and Bark 

and significant decrease in LDL oxidation was observed. 

In case of ethanolic Neem (leaves) LDL oxidation was 

reduced by 22.85% in normallipidemic subjects and 

dyslipidemic subjects by 28.74. When in vitro treatment 

was given with Aq. Neem (leaves). LDL oxidation was 

decreased by 4% in normallipidemic subjects and in 

dyslipidemic subjects LDL oxidation was reduced 

greatly by 32.4%.  

 

Aq. niboli reduced oxidation of LDL by 18.92% and 

4.64% in normal and diabetic subjects respectively. Aq. 

Bark reduced LDL oxidation by 18.84% in 

normallipidemic subjects by and 9.54% in dyslipidemic 

subjects whereas ethanolic bark reduced it only by 2.28% 

in normallipidemic and in dyslipidemic it was reduced 

by 2.53% only.  

 

FRAP is a novel method for assessing “antioxidant 

power” in which Ferric  ion is reduced to ferrous ion at 

low pH and lead to  formation of colored ferrous 

tripyridyltriazine complex (Benzien and Strain .,1996). 

 

Total antioxidant power of normal plasma, without any 

extract increased from 277.88 µM/ml to 431.003 

µM/ml(0.35 fold increase) with time (from 0’ to 5’) 

whereas in diabetic patients it decreased from 185.78 

µM/ml to 142.62 µM/ml (0.23fold decrease) with time 

(from 0’ to 5’). 

 

CONCLUSION  

Diabetes mellitus is known to be a state of excess 

generation of free radicals contributed by several 

mechanisms including hyperglycemia and impaired 

natural antioxidant status that causes oxidative stress 

which may constitute the key and common event in the 

pathogenesis of secondary diabetic complications 

oxidative stress as a “disturbance in the pro-

oxidant/antioxidant balance. Oxidative stress exceeding 

the antioxidant capacity level may induce oxidative 

damage; it is responsible for atherosclerosis, 

cardiovascular diseases, pulmonary abnormality, 

retinopathy, kidney failure and neurodegenerative 

disorders. 

 

In conclusion, based on our study of free radical 

scavenging and antioxidant properties of ethanolic Neem 

(leaves), Aq. Neem (leaves), Aq. Niboli, Aq. Bark and 

ethanolic Bark on copper mediated oxidative 

modification of LDL in normallipidemic subjects, 

administration of ethanolic Neem (leaves), Aq. 

Neem(leaves), Aq. Niboli, Aq. Bark and ethanolic Bark 

may be useful in the prevention and treatment of 

dyslipidemia/hyperlipidemia, atherosclerosis and other 

oxidative stress mediated diseases. In addition, use of 

these herbal plant extracts will be efficacious, cost 

effective and involves no risk of side-effects. 
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