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ABSTRACT 

This research study aimed to investigate 

and evaluate the hypoglycemic and 

hypocholesterolemic activities of the semi purified 

alkaloidal extract of Chinaberry, Melia azedarach 

L. in Sprague-Dawley rats. Diabetic rats were 

induced by Streptozotocin intraperitoneally at a 

dose of 65mg/Kg body weight. Rats were divided 

into five (5) groups, negative control received 

0.1M citrate buffer, group 2 to 5 were injected with 

Streptozotocin and were given with 5% glucose 

solution (2mL/Kg body weight) for 24 hours to 

prevent initial drug-induced hypoglycemic 

mortality. Group 2 received Streptozotocin alone, 

groups 3 & 4 received the semi purified alkaloidal 

extract of Chinaberry, Melia azedarach L. 

100mg/Kg and 200 mg/Kg body weight, 

respectively. The last (positive control) group 

received Glibenclamide 10mg/Kg body weight 

given orally for 21 days. Whereas, 

hypocholesterolemic activity, high cholesterol 

gained by inducing butter 400mg/Kg body weight 

(dissolved in 10 mL buffer saline) in Sprague-

Dawley rats that were divided into five (5) groups. 

Group 1 was considered negative control, group 2 

received double dose of butter diet, group 3 and 4 

received the semi purified alkaloidal extract of 

Chinaberry, Melia azedarach L. 100mg/Kg and 

200mg/Kg body weight, respectively.  The last 

(positive control) group received  

Atorvastatin10mg/Kg body weight given orally for 

21 days. The overall experimental results indicate 

that the semi purified alkaloidal leaf extract of 

Melia azedarach L. was effective in lowering 

hyperglycemia and hyperlipidemia in Sprague-

Dawley rats. Mechanism of action needs to be 

envisaged. 

Keywords: Semi-purified Extract of Chinaberry, 

Melia azedarach L., Hypoglycemic, 

Hypocholesterolemic,Glibenclamide, Atorvastatin. 

 

INTRODUCTION 

Metabolic syndrome, a cluster of metabolic 

abnormalities, such as diabetes mellitus, 

hyperlipidemia and hypertension, is a widespread 

and increasingly prevalent disease in industrialized 

countries and contributes to the increase in 

cardiovascular morbidity and mortality. In the 

modern lifestyle, with high carbohydrate, high fat 

diet and little physical activity, significantly 

contributes to the incidence of diabetes mellitus, 

hypercholesterolemia, hyperlipidemia and 

cardiovascular diseases. 

Diabetes Mellitus (DM) could be a chronic 

unwellness caused by transmitted and/or 

noninheritable deficiency in production of 

hypoglycemic agent by the duct gland, or by the 

ineffectuality of the hypoglycemic agent made. 

Such a deficiency ends up in enlarged 
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concentrations of aldohexose within the blood, that 

successively harm several of the body’s system, 

especially the blood vessels and nerves. The 

mainstay of non-pharmacological polygenic 

disorder treatment is diet and physical activity. 

Concerning four-hundredth of polygenic disorder 

sufferers need oral agents for satisfactory glucose 

management, and a few four-hundredth would like 

hypoglycemic agent injections. This endocrine was 

isolated by Frederic Banting and Charles Best in 

1921 in North American nation. It revolutionized 

the treatment of polygenic disorder and hindrance 

of its complications, remodeling sort one diabetes 

from a fatal disease to 1 during which long 

survival became possible. folks with sort one 

polygenic disorder area unit typically entirely 

smitten by hypoglycemic agent injections for 

survival. Such folks need daily administration of 

hypoglycemic agent. The bulk of individuals full 

of polygenic disorder have the kind a pair of type. 

Though they are doing not rely on hypoglycemic 

agent for survival, concerning one third of 

sufferers would like hypoglycemic agent for 

reducing their glucose levels. People that area unit 

full of DM area unit typically experiencing chronic 

symptom that is one in every of the matter targeted 

by the research worker. there's associate increasing 

demand by patients to use the natural merchandise 

with associate medicine activity thanks to potential 

facet effects related to the utilization of 

hypoglycemic agent and oral symptom agents. 

ancient flavorer remedies represents new avenues 

within the explore for various medicine 

medication.
1
 

 Hyperlipidemia refers to elevated steroid 

alcohol, elevated triglycerides or each. The matter 

is due exclusively to hereditary factors, however 

additional normally, it's a noninheritable condition. 

For many medical aid suppliers, lipodemia is 

outlined as elevations of fast total steroid alcohol 

concentrations which can or might not be related to 

elevated glyceride concentration. However, lipids 

don't seem to be soluble in plasma; however area 

unit instead transported in particles referred to as 

lipoproteins. Therefore, classifications of 

hyperlipidemia are supported abnormalities of 

lipoproteins. 
2
 Hyperlipidemia could be a 

secondary metabolic dysregulation related to 

polygenic disorder, besides the cause impact 

relationship with polygenic disorder, elevated 

humour level of triglycerides, steroid alcohol and 

tenuity compound protein (LDL) area unit major 

risk factors for premature development of upset 

like arterial sclerosis, cardiovascular disease, 

coronary cardiovascular disease etc.
3
 Tremendous 

health considerations are raised over a dramatic 

increase within the prevalence of hypolipidemia 

worldwide. With this, it will contribute with the 

unfold and enlargement of the many disorders 

together with blubber, vessel diseases, 

hypertriglyceridemia and hypercholesteremia area 

unit possibly associated in developing anaemia 

cardiovascular disease. hypercholesteremia could 

be a condition characterised by terribly high levels 

of steroid alcohol within the blood. Steroid alcohol 

could be a waxy, fatlike substance that's made 

within the body and obtained from foods that 

return from animals (particularly egg yolks, meat, 

poultry, fish, and farm products).  

Chinaberry, M. azederach L. may be a plant 

species from the family Meliaceae. It's originally 

from Asia however is currently found in elements 

of North Australia, Africa, North America, tropical 

South of America, and Southern a part of Europe. 

It named as Paraiso or Paradise in South America 

and as Indian Lilac or White Cedar within the 

USA. M. azedarach’s leaves, fruits, bark, and root 

area unit utilized in ancient medication. The leaves 

area unit used for within the ancient medical 

systems of India (Ayurvedic, Unani-Tibb), China, 

Japan, and Taiwan. For instance, in ancient 

Chinese medication, it's used as antiparasitic and 

fungicide. In Japan, it's been used as medicine, 

anodyne, and skin condition. M. azedarach’s is 

additionally used for anthelminthic and medicinal 

drug, diuretic, agent, medication, as astringent, to 

cure infectious disease and tuberculosis disease. 

The leaves area units acknowledged to be toxic and 

are used as a natural pesticide. As results of 

literatures review indicates that fruit, bark, leaves, 

pulp and seed showed numerous in vitro cytotoxic 

activities in neoplastic cell lines, like human body 

part malignant neoplastic disease (HT-29), 

carcinoma (MCF-7, SK-BR-3), cervix 

hepatocarcinoma (HepG-2, SMMC-7721 and 

Hep3B) to call the few. Previous results advised 

that cytotoxic organic compounds were supposed 

of flavonoids, triterpinoids, limonoids, steroids, 

and organic acids content compounds.
4
  

        M. orientalis is a crucial Ayurvedic healthful 

plants. The plant structure like leaves and roots 

area unit historically used for the treatment of 

polygenic disease, edema, traumatic swelling, skin 

diseases, physiological state and hemorrhage 

disorders.
5
 Experimental and clinical studies prove 

that M. azaderach L. has inhibitor, antimicrobial, 
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medicament, cardioprotective, analgesic, 

anticancer, antiulcer, antipyretic, antiplasmodial 

and male contraceptive properties. For the previous 

few decades just about, intensive analysis work has 

been done to prove its biological activities and 

materia medica of its extracts. The leaf was found 

to be effective in gangrene, antihyperglycemia, 

hypolipidemic effects, antitumour and hepato-renal 

protecting activity. 
6
 

          Today, scientists have an interest in 

mistreatment plants for the employment of 

medication owing to harmonious nature with 

human biological system. Thus, the utilization of 

practice of medicine through consumption of 

botanicals has been wide used attributable to less 

frequent facet effects compared to western 

medicine. 
7
 

          The purpose of this study was to research 

and assess hypoglycaemic and hypolipidemic 

effects of M. azederach L. and its semi purified 

alkaloidal leaf extract in Streptozotocin - induced 

diabetic Sprague-Dawley rats, butter – induced 

Sprague-Dawley rats, and to supply scientific 

proof for development of M. azederach L. as a 

possible natural oral hypoglycaemic and 

hypolipidemic agent. 

 

METHODOLOGY 

 

           The study utilized experimental research 

design. Through this research design, the study 

determined the semi purified alkaloidal leaf extract 

of Chinaberry, M. azedarach L. for hypoglycemic 

and hypocholesterolemic activity in Sprague-

Dawley rats. 

 

Research Locale 

The researcher conducted the experimentation at 

the Pharmacy Laboratory of University of 

Perpetual Help Systems, Biñan, Laguna, 

Philippines. 

 

Collection and authentication of Chinaberry, M. 

azedarach L. leaves 

           Chinaberry, M. azedarach L. leaves was 

collected from Barangay South Signal, Taguig 

City, Metro Manila and the plant sample was 

brought to the Bureau of Plant Industry, Quezon 

City for authentication.  

 

  Extraction of Semi Purified Alkaloidal Leaf 

Extract 

The extraction of the organic compound was done 

using the continual extraction methodology 

mistreatment the Soxhlet equipment. Four hundred 

grams (400 g) of ground, dried Chinaberry stem 

was weighed associate degreed packed in an 

exceedingly gauze bag that served as an extraction 

thimble. The thimble was placed into an 

appropriate jar with cowl. The sample was 

moistened with decent quantity of ninety fifth ethyl 

alcohol. This was created basic with decent amount 

of ammonia T.S. and blend completely. The 

sample within the thimble was macerated 

nightlong, then was placed within the Soxhlet 

extractor on future day. Decent quantity of ninety 

fifth ethyl alcohol was place within the solvent 

flask (4.8 liters). The sample was extracted for 

regarding three – four hours. The ethyl alcohol 

extract was filtered and targeted in an exceedingly 

Soxhlet distilling equipment at 60
o
C. The crude 

organic compound extract was additional treated 

with one.0 N acid. This was filtered and therefore 

the filtrate was collected. The filtrate was 

alkalinized with ammonia T.S. and was placed in 

an exceedingly separatory funnel. Measured 

quantities of chloroform were accessorial into the 

separatory funnel, combine and agitated for 

regarding 5 times, and allowed to separate into 2 

layers. The lower layer of chloroform contained 

the alkaloids and therefore the higher layer, the 

liquid portion. The higher layer was extracted until 

the last chloroform extract was found negative to 

Dragendorff’s regaent. The combined chloroform 

extract was the concentrate in Soxhlet distilling 

equipment at 60
o
C and was gaseous in water 

bathtub maintained at that temperature till semi-

dried. The residue was weighed and proportion 

yield was calculated.
8 

 

Computation of Semi Purified Alkaloidal Leaf 

Extract Percentage Yield 

The collected alkaloid was weighed and the 

percentage yield was computed based on the 

formula by
8 

: 

𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑦𝑖𝑒𝑙𝑑 =
𝑔𝑟𝑎𝑚𝑠 𝑜𝑓 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 𝑎𝑙𝑘𝑎𝑙𝑜𝑖𝑑𝑠

𝑔𝑟𝑎𝑚𝑠 𝑜𝑓 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 𝑐𝑟𝑢𝑑𝑒 𝑒𝑥𝑡𝑟𝑎𝑐𝑡
× 100 

Physicochemical Screening 

 

Organoleptic Testing  
Organoleptic tests was carried out with the use of 

the 4 senses; sight, smell, taste, and touch to 

determine the characteristics of the alkaloidal stem 

extract from the plant sample. This was 

subjectively based on researcher’s preference.
9
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Test for Alkaloids  

        Extract was evaporated. Residue was shaken 

with dilute HCl and filtered. To the filtrate the 

following tests were performed. 

1. Wagner’s Test: To the filtrate, a few drops of 

Wagner’s reagent (Iodine in potassium iodide) 

were added. A reddish brown precipitate 

indicated the presence of alkaloids. 

2. Dragendorff’sTest: To the filtrate, 2-3 drops 

of Dragendorff’s reagent (Potassium Bismuth 

Iodide) were added. Formation of orange red 

colored precipitate or reddish brown 

precipitate indicated the presence of alkaloids.  

3. Hager’s Test: To the filtrate, 1mL of Hager’s 

reagent (saturated aqueous solution of picric 

acid) was added. A prominent yellow 

precipitate indicated the presence of alkaloid. 

4. Mayer’s Test: To the filtrate, few drops of 

Mayer’s reagent (Potassium Mercuric Iodide) 

were added. Formation of a yellow colored 

precipitate indicated the presence of alkaloids. 

Fourier - Transform Infrared (FTIR) 

Spectroscopy Analysis 

Fourier - Transform Infrared Spectroscopy (FTIR) 

was done at the Chemistry Department of De La 

Salle University – Taft, Manila, Philippines.  The 

results were placed in a separate sheet in graph 

form and were translated. Points in the graph 

corresponded to specific plant constituent or 

functional group. 

Cytotoxicity Test 

Brine Shrimp lethality bioassay technique was 

applied for the determination of general toxic 

property. The toxicity of compound was tested at 

various concentrations such as 100, 200, 300, 400, 

and 500 mg/mL in seawater. Ten nauplii were used 

in each test. Two replications were used for each 

concentration. A parallel series of test with the 

standard potassium dichromate solution (LC50=20-

40ug/mL) was conducted. After 24 hours, 

survivors were counted using a microscope and the 

percentage of the mortality (%M) of each dose was 

calculated as compared with control. Cytotoxicity 

was considered significant if the LC50 value was 

less than 20-30ug/mL.
10

  

 

Experimental Animals Hypoglycemic and 

Hypocholesterolemic Activity 

The protocol of the study was approved by the 

concerned ethical committee for animal 

experimentation. The rats were obtained from 

MOTS Animal house and were kept in standard 

conditions. Male Sprague-Dawley rats weighing 

between 180 – 250gram were used for the 

hypoglycemic and hypocholesterolemic activity 

and had free access on commercial diet and water 

ad libitum during the whole period of the 

experiment. They were acclimatized to the 

laboratory conditions before carrying out any 

experimental work.
11 

Hyperglycemic Inducer 

Diabetes was induced in all groups except vehicle 

control and normal control Sprague-Dawley rats 

following overnight fasting (deprived of food for 

16 hours allowed free access to water) by a single 

intraperitoneal (IP) injection of Streptozotocin 

(65mg/kg body weight) dissolved in a freshly 

prepared 0.1M citrate buffer (pH 4.5). The animals 

of negative control (Group 1) were injected with 

buffer alone. Streptozotocin-injected animals were 

given 5% glucose solution (2mL/kg body weight) 

for 24 hours following streptozotocin injection to 

prevent initial drug-induced hypoglycemic 

mortality. After 72 hours, blood was withdrawn by 

tail vein technique under light ether anesthesia and 

the blood glucose level was estimated. After 1 

week of induction, blood glucose level was 

estimated again and a fasting glucose of more than 

190 mg/dL was considered diabetic. The treatment 

was orally given to the respective groups once a 

day for 21 days. 
11

 

 

Estimation of plasma glucose 

Every week, following overnight fasting (16 hours 

fasting with free access to water), the blood 

samples were withdrawn from the animals by tail 

vein technique under light ether anesthesia. The 

plasma glucose was done by the glucose 

oxidase/peroxidase (GOD/POD) method using a 

standard kit obtained from MOTS Animal House 

days. 
11

 

 

Experimental Design for Hypoglycemic Activity 

 After the researcher checked the FBG in 

overnight fasted diabetic rats, they were divided 

into four groups of five rats in each group. Group I 

served as diabetic control and were given vehicle 

(0.1M citrate buffer) and the other group II and III 

received the ethanolic extract of doses 100 mg/kg 

body weight and 200 mg/kg body weight orally 

and group IV received the Glibenclamide  

10mg/kg body weight orally (Appalaraju, et al., 

2014). The effect of the plant extract and 

Glibenclamide on blood glucose level (BGL) were 

estimated overnight fasted rats on days 7, 14 and 
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21th. The basal values are 0 day on which the 

extract started. 
1
 

Hyperlipidemic Inducer 

Butter was used as the hyperlipidemic inducer in 

Sprague-Dawley rats. 400mg of a butter/Kg body 

weight dissolved in 10ml of buffer saline was used 

for the induction of hypolipidemic rats.
12 

 

Experimental Design for Hypocholesterolemia 

Five (5) Sprague-Dawley rats (Group I) was 

considered as control which receive  butter; Five 

(5)  Sprague-Dawley rats (Group II) were 

considered as high fat diet group and orally 

received the butter diet (double dose); Five (5)  

Sprague-Dawley rats (Group III) were considered 

as test group  and received the test extract of 

Chinaberry, M. azedarach L.  at the dose of 

100mg/Kg weight oral along with the high fat diet, 

Five (5) Sprague-Dawley rats (Group IV) were 

considered as test group and received the test 

extract of Chinaberry, M. azedarach L.  at the dose 

of 200mg/Kg weight oral along with the high fat 

diet and five (5) Sprague-Dawley rats (Group V) 

were considered as standard group which received 

the standard drug atorvastatin (dose of 10 mg/kg 

body weight per oral) along with the high fat diet.
12

 

 

Sample Collection 

At the end of 21
st
 day, blood serum was withdrawn 

by tail end technique after overnight fasting for the 

study of biochemical parameters. Serum was 

estimated for total cholesterol. 
12

 

 

Cervical Dislocation 

 Cervical dislocation (CD) euthanasia was 

performed by trained individuals using appropriate 

equipment. CD was recommended to be conducted 

on motioned rats where anesthesia is needed prior 

to euthanasia. The method is as follows:  

1. Restrain the rodent in a normal standing 

position on a film, flat surface and grasp the 

base of the tail firmly with one hand; 

2. To produce the dislocation, quickly push 

forward and down with the hand or object 

restraining the head while pulling backward 

with the hand holding the tail base, 

3. The effectiveness of dislocation can be 

verified by feeling for a separation of cervical 

tissues, 

4. Check closely to confirm respiratory arrest 

and when possible, verify, by palpation, that 

there is no heartbeat. 
13

 

Statistical Treatment of Data 

The results between the positive management and 

experimental teams were compared with each 

other. The man of science used t-test exploitation 

PH Stat in Microsoft stand out. The t-test is any 

applied math hypothesis check during which the 

datum follows a t-distribution beneath the null 

hypothesis. A t-test is most ordinarily applied once 

the check datum would follow a standard 

distribution if the worth of a scaling term within 

the check datum was far-famed. Once the scaling 

term is unknown associated is replaced by an 

estimate supported the information, the check 

statistics (under bound conditions) follow a t 

distribution. The t-test will be used, as an example, 

to work out if the suggests that of 2 sets of 

information square measure considerably 

completely different from one another. 
1
  

 

RESULTS AND DISCUSSION 

 

Percentage yield 

 Concentration of the filtrate yielded 49 mL 

of semi-solid extract with a percentage yield of 

4.90%. The percentage yield was calculated as
1 

: 

 
Percentage yield = 49 mL    x 100 

                             1000 mL 

               = 4.90%     

Organoleptic Test 

 Semi purified alkaloidal leaf extract of 

Chinaberry, M. azedarach L. was evaluated on 

organoleptic test. The observations for the color, 

odor, taste, viscosity and solubility were conducted 

for the extract. The evaluations are visualized and 

tabulated in Figure 3 and  Table 1. 

 

 
Figure 1: Semi purified alkaloidal leaf extract of 

Melia azedarach L. 
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Table 1: Organoleptic Evaluation of M. azedarach L. semi purified alkaloidal leaf extract. 

PARAMETERS EXTRACT 

Color Pure extract : greenish black                                    

 Diluted : dark greenish black 

Odor Smells like the fresh leaves of Chinaberry 

Size Not applicable 

Shape Not Applicable 

Taste Slimy bitter taste 

Viscosity High 

Solubility:    Water Soluble 

Isopropyl alcohol Soluble 

Methyl alcohol Soluble 

Ethyl alcohol Soluble 

 

The organoleptic evaluation of M. azedarach L. semi purified alkaloidal leaf extract presents the color 

of the extract was greenish black and when diluted it was dark greenish black. The odor smelled like 

the fresh leaves of Chinaberry. The size and shape are not applicable to be tested in the extract since it 

did not have any definite shape. The taste of the extract was bitter and slimy. The viscosity of the 

extract was high since it was in semi-solid. In the solubility of the extract, among different solvents, all 

were soluble. 

 

Chemical properties of the semi purified alkaloidal leaf extract of Chinaberry, M. azedarach L. 

 

Table 2: Test for the Semi purified alkaloidal leaf extract of Chinaberry, M. azedarach L. 

 

TEST FOR 

ALKALOIDS 

RESULTS 

Wagner’s Test +++ 

Dragendorff’s Test +++ 

Hager’s Test +++ 

Mayer’s Test +++ 

 

Note: (+) Traces, (++) Moderate, (+++) Abundant and (-) Absence of constituents 

  

Table 2 present the results of the test for alkaloids done for the semi purified alkaloidal leaf extract of 

Chinaberry, M. azedarach L. It has been shown that alkaloids were abundant in the leaves of 

Chinaberry, M. azedarach L. Based on the qualitative analysis of phytochemical screening of M. 

azedarach L. conducted by Pokhrel, et al. (2015) showing the abundancy of alkaloids found in the 

methanolic extract of the leaves of M. azedarach L. 

 

Instrumental Method of Analysis using Fourier Transform Infrared (FTIR) Spectroscopy 

 

 

 

Figure 2: FTIR result of the semi purified alkaloidal leaf extract of Melia azedarach L. 
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Table 3: Interpretation of the Fourier Transform Infrared (FTIR) Spectroscopy for the semi 

purified alkaloidal leaf extract of M. azedarach L. 

BOND 
TYPE OF 

BOND 
WAVELENGTH APPEARANCE INTERPRETATION 

O-H Phenol 3415.63 cm¯¹ broad flavonoids (phenol) 

C=C Alkene 1620.3cm¯¹ medium-weak diene 

C-N Amines 1385.34cm¯¹ medium-weak Alkaloids 

(secondary amines) 

C=O carboxylic acid 1317.64cm¯¹ strong oxalic acid 

(dicarboxylic acid) 

C-X fluoroalkanes 1098.67cm¯¹ weak-medium fluoride + alkane 

C-X chloroalkanes 765.86cm¯¹ weak-medium chloride + alkane 

C-X Bromoalkanes 531.81cm¯¹ medium bromide + alkane 

 

The Fourier Transform Infrared Spectroscopy 

was conducted to determine the presence of the 

organic functional group constituents present in 

the M. azedarach L. Extract which was the 

alkaloids of secondary amines. The organic 

compound is the main constituent of the M. 

azedarach L. Extract which has an activity of 

hypocholesterolimic and hypoglycemic effect. 

Investigated the mechanism of suppression of 

inducible nitric oxide synthase (iNOS) by two b-

carboline alkaloids isolated from M. azedarach 

L., 4,8-dimethoxy-1-vinyl-b-carboline 

_compound 1, C-1 and 4-methoxy-1-vinyl-b-

carboline _compound 2, C-2. iNOS activity in a 

cell-free extract of lipopolysaccharide-r-

interferon-g-stimulated RAW 264.7 cells was 

found to be markedly increased, and this increase 

was prevented by C-1 and C-2, accompanied by 

the parallel reduction in nitrite accumulation in 

culture medium. However, C-1 and C-2 had no 

further effect on the iNOS activity prepared from 

fully lipopolysaccharide-r-interferon-g-

stimulated RAW 264.7 cells. Taken together, the 

results suggest that suppression of iNOS and 

cyclooxygenase-2 induction by  

 

lipopolysaccharide is responsible for the anti-

inflammatory activity of these alkaloids through 

selective inhibition of the expression of genes, 

which play important roles in inflammatory 

signaling pathways. 
14

 

 The leaves of M. azedarach L. were 

positive for alkaloids, phenols, tannins, saponins, 

terpenoids and steroids and terpenoids. The crude 

extracts and isolated compounds were subjected 

to biological evaluation against four bacterial 

strains and two fungi that provides a quantitative 

measure for the level of resistance expressed by 

the organism. 
15

 

 

Brine Shrimp Cytotoxicity 

M. azedarach L.  leaf crude extract has a lethal 

concentration (LC50) has >1000 ug/mL. among 

the five Meliaceae plants, the most active ectract 

was the 90% methanol fraction of stem bark of 

M. azedarach. This fraction has a potential to be 

a candidate for the investigation of cytotoxic 

compounds even though such activity against 

lymphocytic leukemia P3888 cell lines has 

already been confirmed from the root bark. 
10

 

Difference between the hypoglycemic activity of the semi purified alkaloidal leaf extract of M. 

azedarach L. and Glibenclamid

Table 4: Blood Sugar Value of Positive Control and Experimental Group 

 

  

Positive Melia azedarach L.  

 Glibenclamide 100 mg/kg 200 mg/kg 

MEAN 116.20 128.40 105.40 

SD 23.99 2.88 9.74 

CV 20.65 2.24 9.24 

Table 4 shows the value of mean, standard 

deviation, and coefficient of variation between 

positive control treated with Glibenclamide, and 

the experimental group treated with the different 
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concentrations (100mg/kg, 200mg/kg) of M. 

azedarach L. extract. Both positive control and 

experimental group showed a decrease level of 

glucose in rats after the post treatment at day 21. 

Comparing the mean value of the different 

treatment groups, 200mg/kg extract exhibited 

hypoglycemic activity the most than the positive 

control, and the 100mg/kg extract.

 

Table 5: Difference in the hypoglycemic property of semi purified alkaloidal leaf extract of M. 

azedarach L. and Glibenclamide 

Groups df 

Two Tail 

Test 

critical 

(α=0.05) 

T-test 

Statistics 
P-value Analysis Decision 

Glibenclamide 

vs 100mg/kg M. 

azedarach L. 
8 ±2.3060 

-1.129 0.292 
Not 

Significant 

Accept 

Ho 

Glibenclamide 

vs 200mg/kg M. 

azedarach L. 

0.933 0.3783 
Not 

Significant 

Accept 

Ho 

 

The computed T-test statistics value (Table 5) of 

M. azedarach L. extract with a concentration of 

100mg/kg is -1.129. It is within the critical limit 

of +/- 2.306, and the P-value is 0.292. The level 

of significance with greater than 0.05 is 

considered not significant, thus, the null 

hypothesis was accepted. Although, the 

computed T-test statistics value of M. azedarach 

L. extract with a concentration of 200mg/kg is 

0.933, it is within the critical limit  

of +/- 2.306, and the P-value is 0.3783. The level 

of significance with greater than 0.05 is 

considered not significant. Therefore, the null 

hypothesis was also accepted. 

M. azedarach L. extract with concentrations of 

100mg/kg, and 200mg/kg in comparison to the 

positive control showed that there is no 

significant difference since it attained the 0.05 

acceptance value. Therefrom, positive control 

and experimental group with 100mg/kg, and 

200mg/kg concentrations showed a 

hypoglycemic activity.  

 

Where they investigated the aerial parts of M. 

azedarach L. stated that there was a significant 

elevation in blood glucose level in diabetic 

control group as compared with normal animals. 

Polyherbal extract treated group exhibited 

significant reduction of fasting plasma glucose as 

compared to the diabetic control group. 

Hyperglycemia and insulin resistance both seem 

to have important roles in the pathogenesis of 

macrovascular complications. Diabetes mellitus 

causes a disturbance in the uptake of glucose as a 

glucose metabolism. The hyperglycemia in 

diabetes might inhibit tissue repair in 

macrovascular beds. Polyherbal extract treated 

groups shows hypoglycemic activity and it 

confirms the presence of anti-diabetic activity. 

Sulfonylureas such as glibenclamide are often 

used as a standard hypoglycemic drug in 

streptozotocin induced diabetes to compare the 

efficacy of variety of antihyperglycemic 

compounds.
11 

Difference between the hypolipidemic activity of the semi purified alkaloidal leaf extract of 

Chinaberry, M. azedarach L. and Atorvastatin

 

Table 6: Cholesterol Value of Positive Control and Experimental Control 

  

Positive Melia azedarach L.  

Atorvastatin 100 mg/kg 200 mg/kg 

MEAN 152.20 137.20 123.80 

SD 14.17 26.34 23.53 

CV 9.31 19.20 19.01 
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Table 6 shows the value of mean, standard 

deviation, and coefficient of variation between 

positive control treated with Atorvastatin, and the 

experimental group treated with the different 

concentrations (100mg/kg, 200mg/kg) of M. 

azedarach L. extract. Both the  

  

 

positive control and experimental group showed 

a decrease level of cholesterol in rats after the 

post treatment at day 21. Comparing the mean 

value of the different treatment groups, 

200mg/kg extract exhibited hypolipidemic the 

most than the positive control and the 100mg/kg 

extract.

Table 7: Difference in the hypolipidemic property of semi purified alkaloidal extract of M. 

azedarach L. and Atorvastatin 
 

 

 

 

 

 

 

 

 

 

 

 

 

computed T- test statistics (Table 7) of M. 

azedarach L. extract with a concentration of 

100mg/kg is 1.258. It is within the critical limit of 

+/- 2.306, and the P-value is 0.295. The level of 

significance with greater than 0.05 is considered 

not significant, thus, the null hypothesis was 

accepted. On the other hand, the computed T- test 

statistics value of M. azedarach L. extract with a 

concentration of 200mg/kg is 2.312, it is not 

within the critical limit of +/- 2.306, and the P-

value is 0.0495. The level of significance with 

less than 0.05 is considered significant. 

Therefore, the null hypothesis was rejected. 

M. azedarach L. extract with a concentration of 

100mg/kg in comparison to the positive control 

demonstrated that there is no significant 

difference. It has an effect that is comparable to 

the positive control while M. azedarach L. extract 

with a concentration of 200mg/kg in comparison 

to the positive control showed a significant 

difference. The significant difference is because 

of the greater effectivity of 200mg/kg than the 

positive control, and the 100mg/kg extract. 

The experimental results suggest that Melia 

azedarach Linn has the potential to be a candidate 

as a lipid lowering agent.  Beneficial effects may 

be due to polyphenols and related compounds 

present in them. 
1
 Streptozotocin diabetic rats  

 

group were found to have significantly increase 

VLDL, LDL, TG, TC levels and markedly 

decreased HDL levels as compared to normal 

control group (p<0.001). Treatments of 

polyherbal extract 100mg/kg and 200mg/kg 

reduced significantly the VLDL, LDL, TG, TC 

levels and markedly increased HDL levels as 

compared to diabetic control group (p<0.001). 

Thus, the polyherbal extract treatment restored all 

these changes near to normal value. The most 

commonly observed lipid abnormalities in 

diabetes are hypertriglyceridemia and 

hypercholesterolemia. A marked increase in total 

cholesterol and decrease in HDL cholesterol have 

been observed in diabetic rats. Insulin deficiency 

results in failure to activate lipoprotein lipase 

thereby causing hypertriglyceridemia. There was 

a significant control of the levels of serum lipids 

in polyherbal extract treated diabetic rats. In 

diabetes, LDL carries cholesterol to the 

peripheral tissues where it deposited, whereas 

HDL transport cholesterol from peripheral tissues 

to the liver and thus aids in secretion. Hence, 

increase in LDL is atherogenic. It has been 

concluded that polyherbal extract also possesses 

hypocholesterolemic and antioxidant in 

streptozotocin induced diabetic model. 
11

 

 

 

 

Groups df 

Two Tail 

Test critical 

(α=0.05) 

T-test 

Statistics  
P-value Analysis Decision 

Atorvastatin 

vs 100mg/kg 

M.azedarach 

L.  
9 ±2.306 

1.122 0.295 
Not 

Significant 
Accept Ho 

Atorvastatin 

vs 200mg/kg 

M.azedarach 

L.  

2.312 0.0495 Significant Reject Ho 
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CONCLUSIONS 

Based on the salient findings of the study, the 

following conclusions were drawn: 

1. Concentration of the filtrate yielded 49 mL of 

semi-solid extract with a percentage yield of 

4.90%. 

2. The organoleptic evaluation of M. azedarach 

L. semi purified alkaloidal leaf extract presents 

the color of the extract was greenish black and 

when diluted it was dark greenish black. The odor 

smelled like the fresh leaves of Chinaberry. The 

size and shape are not applicable to be tested in 

the extract since it did not have any definite 

shape. The taste of the extract was bitter and 

slimy. The viscosity of the extract was high since 

it was in semi-solid. In the solubility of the 

extract, among different solvents, all were 

soluble. It has been shown that alkaloids were 

abundant in the leaves of Chinaberry, M. 

azedarach L. Based on the qualitative analysis of 

phytochemical screening of M. azedarach L. 

conducted by Pokhrel, et al. showing the 

abundancy of alkaloids found in the methanolic 

extract of the leaves of M. azedarach L. 
16

 

3. The Fourier Transform Infrared Spectroscopy 

was conducted to determine the presence of the 

organic functional group constituents present in 

the M. azedarach L. Extract which was the 

alkaloids of secondary amines. The organic 

compound is the main constituent of the M. 

azedarach L. Extract which has an activity of 

hypocholesterolimic and hypoglycemic effect. 
14

 

Investigated the mechanism of suppression of 

inducible nitric oxide synthase (iNOS) by two b-

carboline alkaloids isolated from M. azedarach 

L., 4,8-dimethoxy-1-vinyl-b-carboline 

_compound 1, C-1 and 4-methoxy-1-vinyl-b-

carboline _compound 2, C-2. iNOS activity in a 

cell-free extract of lipopolysaccharide-r-

interferon-g-stimulated RAW 264.7 cells was 

found to be markedly increased, and this increase 

was prevented by C-1 and C-2, accompanied by 

the parallel reduction in nitrite accumulation in 

culture medium. However, C-1 and C-2 had no 

further effect on the iNOS activity prepared from 

fully lipopolysaccharide-r-interferon-g-stimulated 

RAW 264.7 cells. Taken together, the results 

suggest that suppression of iNOS and 

cyclooxygenase-2 induction by 

lipopolysaccharide is responsible for the anti-

inflammatory activity of these alkaloids through 

selective inhibition of the expression of genes, 

which play important roles in inflammatory 

signaling pathways. 
14

 

The leaves of M. azedarach L. were positive for 

alkaloids, phenols, tannins, saponins, terpenoids 

and steroids and terpenoids. The crude extracts 

and isolated compounds were subjected to 

biological evaluation against four bacterial strains 

and two fungi that provides a quantitative 

measure for the level of resistance expressed by 

the organism. 
15

 

4. M. azedarach L.  leaf crude extract  has a lethal 

concentration (LC50) has >1000 ug/mL. among 

the five Meliaceae plants, the most active ectract 

was the 90% methanol fraction of stem bark of 

M. azedarach. This fraction has a potential to be a 

candidate for the investigation of cytotoxic 

compounds even though such activity against 

lymphocytic leukemia P3888 cell lines has 

already been confirmed from the root bark. 
10

 

5. M. azedarach L. extract with concentrations of 

100mg/kg, and 200mg/kg in comparison to the 

positive control showed that there was no 

significant difference since it attain the 0.05 

acceptance value. Therefrom, positive control and 

experimental group with 100mg/kg, and 

200mg/kg concentrations showed an 

hypoglycemic activity. Where they investigated 

the aerial parts of M. azedarach L. stated that 

there was a significant elevation in blood glucose 

level in diabetic control group as compared with 

normal animals. Polyherbal extract treated group 

exhibited significant reduction of fasting plasma 

glucose as compared to the diabetic control 

group.
11 

Hyperglycemia and insulin resistance 

both seem to have important roles in the 

pathogenesis of macrovascular complications. 

Diabetes mellitus causes a disturbance in the 

uptake of glucose as a glucose metabolism. The 

hyperglycemia in diabetes might inhibit tissue 

repair in macrovascular beds. Polyherbal extract 

treated groups shows hypoglycemic activity and 

it confirms the presence of anti-diabetic activity. 

Sulfonylureas such as glibenclamide are often 

used as a standard hypoglycemic drug in 

streptozotocin induced diabetes to compare the 

efficacy of variety of antihyperglycemic 

compounds. 
11

 

6. M. azedarach L. extract with a concentration of 

100mg/kg in comparison to the positive control 

demonstrated that there was no significant 

difference. It has an effect that was comparable to 

the positive control while M. azedarach L. extract 

with a concentration of 200mg/kg in comparison 
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to the positive control which showed a significant 

difference. The significant difference can be 

attributed to the greater effectivity of 200mg/kg 

than the positive control, and the 100mg/kg 

extract. The experimental results suggest that 

Melia azedarach Linn has the potential to be a 

candidate as a lipid lowering agent.  Beneficial 

effects may be due to polyphenols and related 

compounds present in them.
1
 Streptozotocin 

diabetic rat group were found to have 

significantly increase VLDL, LDL, TG, TC 

levels and markedly decreased HDL levels as 

compared to normal control group (p<0.001). 

Treatments of polyherbal extract 100mg/kg and 

200mg/kg reduced significantly the VLDL, LDL, 

TG, TC levels and markedly increased HDL 

levels as compared to diabetic control group 

(p<0.001). Thus, the polyherbal extract treatment 

restored all these changes near to normal value. 

The most commonly observed lipid abnormalities 

in diabetes are hypertriglyceridemia and 

hypercholesterolemia. A marked increase in total 

cholesterol and decrease in HDL cholesterol have 

been observed in diabetic rats. Insulin deficiency 

results in failure to activate lipoprotein lipase 

thereby causing hypertriglyceridemia. There was 

a significant control of the levels of serum lipids 

in polyherbal extract treated diabetic rats. In 

diabetes, LDL carries cholesterol to the 

peripheral tissues where it deposited, whereas 

HDL transport cholesterol from peripheral tissues 

to the liver and thus aids in secretion. Hence, 

increase in LDL is atherogenic. It has been 

concluded that polyherbal extract also possesses 

hypocholesterolemic and antioxidant in 

streptozotocin induced diabetic model.
11

 

7. The overall experimental results indicated that 

the semi purified alkaloidal leaf extract of Melia 

azedarach L. was effective in lowering 

hyperglycemia and hyperlipidemia in Sprague-

Dawley rats. Mechanism of action needs to be 

envisaged. 
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