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3.1. Survey 

3.1.1. Study area 

The study was conducted in 48 randomly selected villages of 4 blocks of Dakshin 

Dinajpur distrlct in West Bengal (Plate I). The study area falls within latitude 25°Hf511N and 

longitude 89°d3d1E. It is surrounded by the Maida and Uttar Dinajpur districts of West 

Bengal from the West and by the neighboring country Bangladesh from the north, south, and 

east. There are six rivers viz. Atreye, Punorbhaba, Tanjan, Jamuna, Icchhamati, Bramhani 

and Shree in the district. Total area of the district is 2219 sq km. The villagers of the district 

are mostly poor, under-developed and neglected. 

3.1.2. Procedure 

A detailed ethno botanical survey was undertaken following the method of Jain and 

Goel (1995) in the selected villages of Dakshin Dinajpur, West Bengal during 2005-2006 

(Plate II). While collecting information on ethno medicinal plants, information have been 

gathered from the village chiefs, medicine men (Kabiraj), and even local man and women and 

cultivators (Plate III). The data were collected through repeated interactions, participatory 

rural appraisal and semi-structured interviews with the help of elder peoples especially tribal, 

using a structured questionnaire. According to the interviews from traditional healers and 

elders living in 48 villages in four blocks of Dakshin Dinajpur the medicinal plants used by 

tribal were listed with local names, scientific names, family, parts of used, mode of 

preparations and medicinal uses. 

The medicinal plants used by tribals were collected and herbarium specimens were 

prepared using conventional techniques. The specimens were identified with the help of 

literature and comparison with authentic specimens at Central National Herbarium (Cal) and 

North Bengal University Herbarium and the specimens were deposited to the North Bengal 

University herbarium. 

3.1.3. Selection of test plants 

From the large list of plants showing some form of medicinal value as obtained from 

the locals 4 were selected for this study. Out of these four, one was used as vegetable, one as 

spice and the other two were weeds. 
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PLATE-I : A: Map of West Bengal; 8: Map of Dakshin Dinajpur 
district (Highlighted portions were study area) 
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Plate-11 : A, B, C, D showing some locali ty of the study area dominated with 
medic ina l plants 
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PLATE-Ill - A: Kabiraj seated in market place for selling of medicinal 
plants; B and C: Conversation with local people, D: Collection of plant specimens 
w ith the he lp of villager 
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3.2. Biochemical analysis of test plants 

3.2.1. Qualitative analysis 

3.2.1.1. Extraction 

Leaves of plants were air-dried and ground into uniform powder (Plate IV). The 

aqueous extract of each sample was prepared by soaking lOOg of dried powder samples in 

200 ml of distilled water for 12hour. The extracts were filtered using Whatman filter paper 

No 42 (125mm). 

Chemical tests were carried out on the aqueous extract and on the powdered 

specimens using standard procedures to identify the constituents as described by Sofowara 

(1993), Trease and Evans (1989) and Harborile (1973). 

3.2.1.1.1 Alkaloid 

Analysis of alkaloids was done by the methods of Kokate et al (1995). The extracts 

were dissolved separately in dilute hydrochloric acid and filtered. The filtrate was tested 

carefully with Mayer's reagent. Appearance of cream precipitate in response to the reagent 

indicates the presence of alkaloid. 

3.2.1.1.2. Flavonoid 

Three methods were used to determine the presence of flavonoids in the plant sample 

(Sofowara, 1993; Harbome, 1973). 5ml of dilute ammonia solution were added to a portion 

of the aqueous filtrate of each plant extract followed by addition of concentrated HzS04. A 

yellow colouration observed in each extract indicated the presence of flavonoids. The yellow 

colouration disappeared on standing. 

Few drops of 1% aluminium solution were added to a portion of each filtrate. A 

yellow colouration was observed indicating the presence of flavonoids. 

A portion of the powdered plant sample was in each case heated with 10m! of ethyl 

acetate over a steam bath for 3min. The mixture was filtered and 4ml of the filtrate was 

shaken with lml of dilute ammonia solution. A yellow coloilration was observed indicating a 

positive test for flavonoids. 
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PLATE-IV: Dried leaves of di fferent study plants: A: Clerodendrum viscosum, 8 : 
Moringa ole~fera , C: Cinnamomum tamala, 0: Scoparia dulcis 
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3.2.1.1. 3. Terpenoid (Salkowski test) 

Five ml of each extract was mixed in 2ml of chloroform, and concentrated HzS04 (3 

ml) was carefully added to form a layer. A reddish brown colouration of the inter face was 

formed to show positive results for the presence of tezpenoids. 

3.2.1.1.4. Cardiac glycosides (Keller-Killani test) 

Five ml of each extracts was treated with 2ml of glacial acetic acid containing one 

drop of ferric chloride solution. This was underlayed with 1ml of concentrated sulphuric acid. 

A brown ring of the interface indicates a deoxysugar characteristic of cardenolides. A violet 

ring may appear bellow the brown ring, while in the acetic acid layer, a greenish ring may 

form just gradually throughout thin layer. 

3.2.1.2. Steroid 

Two ml of acetic anhydride was added to O.Sg ethanolic extract of each sample with 

2ml H2S04. The colour changed from violet to blue or green in some samples indicating the 

presence of steroids. 

3.2.1.3. Tannin 

About 0.5 g of each dried powdered samples were boiled in 20 ml of water separately 

in test tnbes and filtered. A few drops of 0.1% ferric chloride was added and observed for 

brownish green or a blue-black colouration. 

3.2.1.4. Saponin 

About 2 g of the each four powdered sample was boiled in 20ml of distilled water 

separately bath and filtered. 10ml of the filtrate was mixed with Sml of distilled water and 

shaken vigorously for stable persistent froth. The froth was mixed with 3 drops of olive oil 

and shaken vigorously, then observed for the formation of emulsion. 

3.2.2. Quantitative analysis 

3.2.2.1. Alkaloids 

Quantification of alkaloid was carried out by the method of Harbome (1973) as 

follows: 
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Two g of the leaves of the test plants were defatted with lOOm! of diethyl ether using 

a soxhlet apparatus for 2h. Five g of the each sample was weighed into a 250 ml beaker and 

allowed to stand for 4h. This was filtered and the extract was concentrated on a water bath to 

one-quarter of the original volume. Concentrated ammonium hydroxide was added drop wise 

to the extract until the precipitation was complete. The whole solution was allowed to settle 

and the precipitated was collected and washed with dilute ammonium hydroxide and then 

filtered. The residue was the alkaloid, which was dried and weighed. 

3.2.2.2. Proteins 

3.2.2.2.1. Extraction 

Soluble proteins were extracted following the method of Chakraborty et al. (1995). 

Leaf tissues (1g) were homogenized with 0.05M sodium phosphate buffer (pH- 6.8) 

containing lOmM NazSzOs, 0.5mM MgC!z, 2 mM soluble polyvinyl pyrrolidone (PVPP 

10,000 M) and 2 mM Poly methyl Sulphonyl fluoride (PMSF) in mortar with pestle at 4°C 

with sea sand and insoluble PVPP. The homogenate was centrifuged at 4°C for 20 min. at 

10,000 r.p.m and the supernatant was used as crude protein extracts and immediately stored 

at -20°C for further use. 

3.2.2.2.2. Estimation 

Protein estimation was done following the method of Lowry et al. (1951 ). To 1 ml of 

test solution (crude extract at 10"2 and different concentrations of standard BSA solution), 5 

ml of alkaline reagent was mixed thoroughly. The mixtures were allowed to stand for 15 min 

at room temperature. Addition of 0.5 ml of Folin-Ciocalteau diluted 1: 1 with water was done 

rapidly. Reaction mixtures were allowed to stand for a further 20 min after mixing well. O.D. 

values were measured in a colorimeter at 720 nm. 

3.2.2.3. Carbohydrates 

3.2.2.3.1. Extraction 

Carbohydrates were extracted from the fresh plant leaves of test plants following the 

method of Harbone (1973). Plant parts were weighed and then crushed with 95% ethanol. 

The alcoholic fractions were evaporated of on a boiling water bath. The aqueous fractions 
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were centrifuged in a table centrifuge and supernatants were collected. Finally volumes were 

made up with distilled water. 

3.2.2.3.2. Estimation of total sugar 

Estimation of total sugar was done by the method of Plummer (1979). To lrnl of each 

test solution (crude extract at 10"2 concentration of glucose), 4rnl of anthrone reagent was 

added and mixed thoroughly. Mixtures were placed in a boiling water bath for 10min.These 

was then cooled under running tap water. Absorbance was measured at 620nm in a 

colorimeter and quantification was done using glucose as standard. 

3.2.2.3.3. Estimation of reducing sugar 

Somogyi Nelson method as described by Plummer (1979) was followed for the 

estimation of reducing sugar. One rnl of alkaline Cu-tartarate solution was added to 1rnl of 

each test solution (crude extract at 10·1 concentration or different concentration of standard 

dextrose). Reaction mixtures were allowed to boil in a water bath for exactly 20 min. These 

were then cooled under tap water and to each reaction mixtures 1rnl of Nelson's 

Arsenomolybdate reagent were added. Reaction mixtures were diluted to 5rnl by adding 2rnl 

of more. Absorbance values were measured in a colorimeter at 540nm using glucose as 

standard. 

3.2.2.4. Phenols 

3.2.2.4.1. Extraction 

The leaves of the test plants were dried at room temperature and then reduced to 

coarse powder. In order to prepare the extracts, 20g of the samples were extracted with n

hexane, after stirring for 2 days, and then the extraction solvent was evaporated in vacuo at 

40°C (Konyalioglu et al., 2005). 

3.2.2.4.2. Estimation 

The method used for the determination of total phenols using Folin-Ciocalteau 

reagent was adapted from McDonald et al. (2001). Dried samples and standards were 

prepared in distilled water. Test solutions (samples and standards) of 0.5 rnl were added to 

4.0 rnl of 1 M Na2C03, 5 rnl of Folin-Ciocalteau reagent (1:10, v/v) was added and the 

solutions allowed to stand at 45°C for 15 min. Absorbance was measured at 750 nm. The 
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blank consisted of all reagents and solvents without test compounds or standards. The 

standard was Gallic acid prepared in concentrations of 50 to 200 mg/L.The phenol 

concentrations were determined by comparison with the standard calibration curve. Total 

phenol values were expressed as gallic acid equivalents (mg g-1 dry mass). 

3.2.2.5. Ascorbic acid 

Quantification of Ascorbic Acid was done following the method of Mukherjee and 

Choudhuri (1983). The leaves of selected plants each were homogenized in a cold mortar 

placed on ice using 10m! of 6% trichloroacetic acid. To 4.0 ml of the extract, 2.0 ml 2% 

dinitrophenylhydrazine (in acidic medium) and 1 drop of 10% thiourea (in 70% ethanol) were 

added. The mixture was then kept in a boiling water bath for 15 min. and after cooling at 

room temperature Sml of 80% (v/v) H2S04 was added to the mixture at 0°C. The absorbance 

at 530nm was recorded. The concentrations of ascorbate were calculated from a standard 

curve plotted with known concentration of ascorbic acid. 

3.2.2.6. Carotenoid 

Carotenoids were extracted and estimated according to the method given by 

Lichtenthaler (1987). Extractions of carotenoids were done by homogenizing lg to the plants 

leaves samples of test plants in methanol. The homogenate were filtered through Whatman 

No 1 filter paper and the volume was made up. Absorbances of filtrates were determined at 

480nm, 645nm and 663nm in a UV-Vis spectrophotometer (DIGISPEC- 200 GL) and the 

carotenoid content was calculated by using the formula: 

Carotenoid= ~so- (0.114 * ~63)- 0.638 CAMs) uglg fresh weight. 

3.2.3. Analysis of protein pattern 

Total soluble proteins extracted in 0.05M sodium phosphate buffer were used as crude 

protein extract for analysis of protein pattern by SDS-PAGE. Analysis was carried out on 

10% SDS-PAGE gels following the method of Sambrook et al. (1989). Protein samples were 

loaded on the gel and separated for 3 hour at 200 V and 15-20 rnA current. Following 

electrophoresis the gel was fixed, stained in Coomassie Brilliant Blue (R-250) solution & 

finally destained in a solution of methanol, glacial acetic acid and water (4.5:4.5: 1). 

3.2.3.1. Preparation of stock solution 

For the preparation of gel the following stock solutions were prepared. 
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A) Acrylamide and N'N'-methylene bis acrylamide 

A stock solution containing 29% acrylamide and 1% biacrylamide was prepared in 

water. As both of this amide is slowly deaminated to acrylic and bis acrylic acid by alkali and 

light the pH of the solution was kept below 7 .0. The stock solution was then filtered through 

Whatman No 1 filter paper, kept in brown bottle, stored at 4°C and used within one month. 

B) Sodium Dodecyl Sulphate (SDS) 

A 10% stock solution of SDS was prepared in warm water and stored at room 

temperature. 

C) Tris buffer 

i) 1.5 M Tris buffer was prepared for resolving gel. The pH of the buffer was 

adjusted to 8.8 with concentrated HCl and stored at 4°C for use. 

ii) 1.0 M Tris buffer was prepared for use in stacking and loading buffer. The 

pH of this buffer was adjusted to 6.8 with concentrated HCl and stored at 

4°C for use. 

D) Ammonium Persulphate (APS) 

Fresh 10% APS solution was prepared with distilled water each time before use. 

E) Tris-Glycine electrophoresis buffer 

Tris running buffer consists of 25mM Tris base, 250mM Glycine (pH 8.3) and 0.1% 

SDS. 10 X solution was made by dissolving 3.02g Tris base, 18.8g Glycine and lOrn! of 10% 

SDS in lL of distilled water. 

F) SDS gel loading buffer 

Tris buffer contains 50mM Tris-HCl (pH 6.8), lOmM 13-mercaptoethanol, 2% SDS, 

0.1% bromophenol blue, 10% glycerol. lOX solution was prepared by dissolving 0.5rnl of 

1M Tris buffer (pH 6.8), 0.5rnl of 14.4M 13-mercaptoethanol, 2m! of 10% SDS, lOmg 

bromophenol blue, lrnl glycerol in 6.8rnl of distilled water. 

3.2.3.2. Preparation of gel 

Mini Slab gel (Plate size 8 em X 10 em) was prepared for the analysis of protein 

patterns by SDS-PAGE. For gel preparation two glass plates were thoroughly cleaned with 

dehydrated alcohol to remove any traces of grease and then dried. Then 1.5 rnm thick spacers 

were placed between the glass plates at three sides and two slides were sealed with high 
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vacuum grease and clipped tightly to prevent any leakage of the gel solution during pouring. 

Resolving and stacking gels were prepared by mixing compounds in the following order and 

poured. 

Composition of solutions 

Solutions 

Distilled water 

30% acrylarnide 

1.5 M Tris (pH 8.8) 

10% SDS 

10%APS 

TEl'viED 

Solutions 

Distilled water 

30% acrylarnide 

1.5 M Tris (pH 6.8) 

10%SDS 

10%APS 

TEl'viED 

10% resolving gel 

5% stacking gel 

Amount(ml) 

2.85 

2.55 

1.95 

0.075 

0.075 

0.003 

Amount(ml) 

2.10 

0.50 

0.38 

0.030 

0.030 

0.003 

After pouring the resolving gel solution, it was immediately over layered with 

isobutanol and kept for polymerization for 2 hrs. After polymerization of the resolving gel 

was complete, overlay was poured off and washed with water to remove any unpolymerized 

acrylarnide, stacking gel solution was poured over the resolving gel, and the comb was 

inserted immediately and over layered with water. Finally the gel was kept for polymerization 

for 30-45 min. After polymerization of the stacking gel the comb was removed and washed 

thoroughly. The gel was then fmally mounted in the electrophoresis apparatus. Tris-Glycine 

buffer was added sufficiently in both upper and lower reservoir. Any bubble trapped at the 

bottom of the gel was removed carefully with a bent syringe. 
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3.2.3.3. Sample preparation 

Sample (50~-tl) was prepared by mixing the sample protein (35 ~-tl) with1X SDS gel 

loading buffer (15 ~-tl) in cyclomixer. All the samples were floated in boiling water bath for 3 

min to denature the protein sample. The samples were immediately loaded in a pre

determined order into the bottom of the wells with a micro liter syringe. Along with the 

samples, protein markers consisting of a mixture of Phosphorylase b, Bovine Serum 

Albumin, Ovalbumin, Carbonic Anhydrase, Soyabean Trypsin inhibitor and Lysozyme 

proteins ranging from high to low molecular masses (97400, 68000, 43000, 29000, 20000, 

14300 Dalton) was treated as the other samples and loaded in separate well. 

3.2.3.4. Electrophoresis 

Electrophoresis was performed at a constant 15 rnA current for a period of three 

hours until the dye front reached the bottom of the gel. 

3.2.3.5. Fixing and staining 

After electrophoresis the gel was removed carefully from the glass plates and then 

the stacking gel was cut off from the resolving gel and fmally fixed in glacial acetic acid: 

methanol: water (10:20:70) for overnight. The gel was removed from the fixer and stained in 

coomassie blue stain for 4 h at 37°C with constant shaking at low speed. The staining solution 

was prepared by dissolving 250 mg of coomassie brilliant blue (Sigma R 250) in 45 rn1 of 

methanol. After the stain was completely dissolved, 45 rn1 of water and 10 rn1 of glacial 

acetic acid were added. The prepared stain was filtered through Whatrnan No 1 fllter paper. 

After staining the gel was fmally destained with destainig solution containing 

methanol, water and acetic acid (4.5:4.5:1) at 4°C with constant shaking until the background 

become clear. 

3.2.4. Detection of a-tocopherol 

3.2.4.1. Extraction 

The leaves of the selected plants were dried at room temperature and then reduced to 

coarse powder. In order to prepare the extracts, 20g of the samples were extracted with n

hexane, after stirring for 2 days, and then the extraction solvent was evaporated in vacuo at 

40°C (Konyalioglu et al., 2005). 
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3.2.4.2. TLC 

Silica gel plates (5715) plates were activated at 100°C for 10 minutes. The extract and 

the pure standard dissolved in methanol were subjected to TLC using a mixture of 

cyclohexane: diethyl ether (4:1) as mobile phase. The mobile phase was allowed to run a 

distance of lOOmm in the saturated tank. The developed plate was left to dry at room 

temperature and oven dried for 15 min at 100°C. The plate was sprayed with 10% CuSo4-

phosphoric acid followed by charring at 190°C for lOmin. a-tocopherol gave a black spot. a

tocopherol was identified in the extracts by comparison of the Rf (0.53) value with that of 

corresponding pure standard (Konyalioglu et al., 2005). 

3.2.5. Antioxidant activity 

3.2.5.1. Extraction 

The leaves of the test plants were dried at room temperature and then reduced to 

coarse powder. In order to prepare the extracts, 20g of the samples were extracted with n

hexane, after stirring for 2 days, and then the extraction solvent was evaporated in vacuo at 

40°C (Konyalioglu et al., 2005). 

3.2.5.2. Estimation 

The spectrophotometric assay for the quantitative determination of antioxidant 

capacity (TAC) was carried out essentially as described by Prieto et al. (1999). The assay is 

based on the reduction of Mo (VI) to Mo (V) by the sample analyte and subsequent formation 

of a green phosphate/ Mo (V) complex at acidic pH. An aliquot of 0.1 ml of extracts 

(1mg/ml) was combined in an Ependroff tube with 1 ml of reagent solution (0.6 M sulphuric 

acid, 28 mM sodium phosphate, and 4 mM ammonium molybdate). The tubes were capped 

and incubated in a thermal block at 95°C for 90 minutes. After the samples had cooled to 

room temperature, the absorbance of the aqueous solution was measured at 695 nm against a 

blank. TAC was determined by comparison with the a-tocopherol acetate standard calibration 

curve. The amount of T AC was expressed for extract samples in mM a-tocopherol acetate 

equivalent/ g dry mass. 

79 



3.2.6. Partial characterization of active principles 

3.2.6.1 Solvent extraction 

All the leaves were separately oven dried at 60"C and powdered. For solvent 

extraction, 1g each of the powdered leaves was extracted separately with 4 solvents of 

increasing polarity- methanol, ethyl acetate, diethyl ether and petroleum ether. After 

extraction for 3 times, extracts were filtered, filtrates were evaporated to dryness and fmally 

dissolved in 5 rn1 of methanol. These were then used for UV -Spectrophotometric analysis and 

bioassays. 

3.2.6.2. UV -Spectrophotometry 

The antifungal compounds were analyzed in UV-Spectrophotometer (Systronics) at a 

range of 200 to 400 nm and maximum absorption was determined. 

3.3. Bio-assay of extracts 

3.3.1. Spore germination test 

Spore germination bioassay was performed following the method of Trivedi and 

Sinha (1976). A drop (10 J.i.l) of crude extract was placed at the two ends of each clean grease 

free slide and the extract was allowed to dry. A drop of spore suspension of the test fungus 

was added to the crude extract drop. Similarly, two other slides were prepared for the control: 

one with sterile distilled water and other in methanol. The latter was air dried as the crude 

extract and a drop of spore suspension of the same test fungus was added to them. The slides 

were kept on glass rods in moist sterilized petridishes and incubated for 24 hour. Little 

quantity (5rnl) of sterile distilled water was poured in each petridish to avoid drying out spots 

on the glass slides. Both germinated and ungerminated spores were stained with cotton blue 

in !acto phenol after 24 hour of incubation and observed under microscope. Percentage of 

germination was calculated. 

3.3.2. Agar cup bio-assay 

The medium (PDA, 20 rnl!petridish) were seeded with 1 rn1 of spore suspension of the 

test pathogen. After solidification the plates were chilled for 30 minutes, and then bored with 

sterile cork-borer (8 mm diameter). Test solution (0.1 rnl) was added to each cup and 

incubated at 30°C for desired period. Diameters of inhibition zones were recorded. 
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3.4. Anti- hyperglycemic studies 

3.4.1. Preparation of plant extracts 

Leaves of test plants (each 500g) were extracted separately with 1.5 L of water by the 

method of continuous hot extraction at 60°C for 6 h and evaporated. The residual extract was 

dissolved in water and used in the study (Jain, 1968). 

3.4.2. Drugs and chemicals 

All the drugs and biochemical used in this experiment were purchased from the 

Himedia Laboratory, Mumbai, India and the chemicals were of analytical grade. 

3.4.3. Animals 

Male Wister albino rats (180-200g) were obtained from Ghosh Enterprise, Kolkata. 

The animals were grouped and housed in polypropylene cages (Plate V) and maintained 

under standard laboratory conditions (temperature 25±2°C) with a 12-h/12-h dark and light 

cycle (Niyonzima and Vllietinck, 1993) (Plate VI). All animals were maintained on a 

standard laboratory diet and tap water and had free access to food and water (Plate Vll). 

3.4.3.1. Permission 

All procedures described were reviewed and approved by the University Animals 

Ethical Committee (NBU). 

3.4.4. Induction of experimental diabetes 

A freshly prepared solution of Streptozotocin (55mglkg, i.p.) in O.lM citrate buffer, 

pH 4.5, was injected intra-peritoneally in the rats in a volume of hnl/kg (Siddique et al., 

1987) (Plate Vlll). After 48 h of streptozotocin administration, rats with moderate diabetes 

having glycosuria and hyperglycemia (i.e., with blood glucose of 200-300mg/dl) were taken 

for the experiment. 

3.4.5. Treatment 

In the experiment, a total of 36 rats (28 diabetic surviving rats, 8 normal rats) were 

used. The rats were divided into 9 groups of 4 rats each. Group-! and Group-2 treated as 

control, Group-3 treated as diabetic control. After 48 h of STZ induction diabetic rats treated 

with the extracts of the leaves of study plants were grouped into Group-4 to Group-9 (Plate 

IX) 
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PLATE-V: A, 8 , C, and 0 : Polypropylene cages fo r hous ing of rats with drinking 
water facilities (The animals were grouped and housed in polypropylene cages 
and main tained under standard laboratory conditions (temperature 25±2°C) with a 
12-h/ 12-h dark and I ight c) 
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PLATE- VI : A, 8 , C: Grouping of an imals for different treatment, 8 and 0: 
Marking ofanimal(s) 

} 
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PLATE-VII : A and 8: Feeding of proper diet, C and 0 : Animals drinking water. 
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PLATE-VIII : A and B: Induction of STZ to animal (A freshly 
prepared solution of Streptozotocin (55mg/kg, i.p.) in 0.1 M 
citrate bu ffer, pl l 4.5, were injected intraperi toneally in a 
volume of I ml/kg) 

85 



----- -

PLATE-IX : A and B: Different ex tracts o f fresh leaves 
(Leaves of study plants (each 500g) were extracted with 1500 
ml of water by the method of continuous hot extraction at 60°C 
for 6 h and evaporated. The residual extract was dissolved in 
wa ter and used in the tudy), C: Feeding of ex tract 
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Group-1: Control untreated rats receiving distilled water. 

Group-2: Control rats receiving 0.1M citrate buffer (pH 4.5). 

Group-3: STZ treated diabetic rats. 

Group-4: STZ treated diabetic rats treated with Moringa oleifera leaf extract (125mglkg 

body weight) in dist water using intragastric tube twice a day for 20 days. 

Group-S: STZ treated diabetic rats treated with Moringa oleifera leaf extract (250mglkg 

body weight) in dist water using intragastric tube twice a day for 20 days. 

Group-6: STZ treated diabetic rats treated with Cinnamomum tamala leaf extract (125mglkg 

body weight) in dist water using intragastric tube twice a day for 20 days. 

Group-7: STZ treated diabetic rats treated with Cinnamomum tamala leaf extract (250mglkg 

body weight) in dist water using intragastric tube twice a day for 20 days 

Group-S: STZ treated diabetic rats treated with Scoparia dulcis leaf extract (125mglkg body 

weight) in dist water using intragastric tube twice a day for 20 days. 

Group-9: STZ treated diabetic rats treated with Scoparia dulcis leaf extract (250mglkg body 

weight) in dist water using intragastric tube twice a day for 20 days 

The body weight gain, fasting blood glucose and urine sugar of all the rats were 

determined at regular intervals during experimental period. 

After 20 days, all the rats were fasted overnight and sacrificed by cervical 

decapitation (Plate X). Blood was collected in tubes containing sodium fluoride for the 

estimation of fasting blood glucose. Livers were removed inuuediately, rinsed in ice chilled 

normal saline and patted dry and weighed. 

3.4.6. Analytical procedure 

3.4.6.1. Measurement of body weight 

The body weight of all the rats were taken at regular intervals during the experimental 

period (1 51 day and after 2 days, 10 days and 20 days of STZ induction). 

3.4.6.2. Collection of urine 

Urine was collected from the treated and untreated albino rats after 24 h of fasting. 

Collection was done in glass tube and brought to laboratory and analyzed. 
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PLATE X - A and B: Decapitation of animals for collection of liver 
(after fasting overn ight) . 
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3.4.6.3. Collection of blood 

Blood was collected into glass tubes containing IOmg sodium fluoride per mi blood 

and was processed immediately after collection (Plate-XI). 

3.4.6.4. Collection of liver 

The liver was removed quickly, cleaned and washed twice with phosphate buffered 

saline (PBS, pH 7.4) and immediately processed for the estimation of Lipid Peroxidation 

(LPO). Another portion of liver immediately put into a weight stopper test tube containing 

30% KOH for glycogen estimation (Plate-XII). 

3.4.7. Biochemical studies 

3.4.7.1. Qualitative determination of urine sugar 

Glucose was detected in the urine by the method of Benedict et al., 1908. Benedict's 

reagent (5ml) was taken in a test tube and 8 drops of urine was added to it. Tubes were boiled 

for 1-2 min and then cooled slowly. The solutions were filled with greenish/yellow/red and 

no precipitate depending upon the quantity of glucose present. Greenish precipitate would 

indicate very small amount of glucose. The solution remained clear where no glucose was 

there. 

3.4.7.2. Estimation of blood glucose 

Fasting blood glucose was quantified by the method of Nelson and Somogyi (1944, 

1945). Into a test tube containing 3.5 mi water was introduced 0.1 mi blood and mixed well. 

To the tube 0.2 mi of 0.3N barium hydroxide added. Mixture turned brown and then 0.2 mi 

zinc sulphate was added and mixed. After 15 minutes mixture was filtered through Whatman 

No 1 filter paper. Into two separate test tubes 1 mi of aliquot of the filtrate was transferred 

and 1 mi alkaline copper reagent was added. The tubes were covered with a glass marble and 

placed in water bath for 20 min. Tubes were cooled under running water. I mi of 

arsenomolybdate reagent was added. Solution diluted to 25 mi. Standard and reagent blanks 

were prepared similarly. Absorbances were read at 500 nm. 
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PLATE XJ -A and 8: Collection of Blood (Blood was collected into 
tubes containing l 0 mg sodium fluoride per ml blood at regular 
intervals). 
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PLATE XII : Dissection of animals: A: Elementary system, 8: Collection of 
liver (After 20 days, a ll the rats were fasted overnight and sacrificed by cervical 
decapitation. The liver was removed with phosphate buffered saline (PBS, pH 
7.4) and immediate ly processed for the estimation of Lipid Peroxidation (LPO). 
Another portion of liver immediately put into a weight stopper test tube 
containing 30% KOH for glycogen estimation.), C and D: Enlarged liver of 
plant extract treated animals, E: Rena l system, F: Enlarge kidney of plant extract 
treated an imals. 
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3.4.7.3. Quantitative estimation of glycogen 

Glycogen was hydrolyzed to glucose by the method of Raghuramula et al. (2003) and the 

glucose thus formed was estimated by Nelson and Somogyi's method (1944, 1945). 

The liver was taken out rapidly from the animal and the excess blood removed by 

blotting between folds and filter paper and immediately put into a weight stopper test tube 

containing 30% KOH and weight again. The amount of alkali was then adjusted to get 2ml 

per g of liver. The tissue was digested in a boiling water bath for 1 hr. The filtrate was cooled 

in ice cold water. Two volumes of 95% ethanol were then added and the mixture heated just 

to boiling. Spurting was avoided. This was left to stand overnight in the cold. The tubes were 

centrifuged and the precipitate dissolved in 5-10 ml warm water. The glycogen was re

precipitated with 2 volumes of 95% ethanol. The precipitate was centrifuged and washed 

several times with 60% ethanol. Two ml of 2 N H2S04 per g of initial liver weights was 

added and hydrolyzed in a boiling water bath for 3-4 h. The solution was neutralized with 

NaOH using Phenol red as indicator. Volume was noted and filtered. Glucose was 

determined in that aliquot. The factor 0.93 used to convert glucose to glycogen. 

3.4.7.4. Determination of Thiobarbituric acid reactive sub-stances (TBARS) 

TBARS in tissues was estimated by the method of Ohkawa et al. (1979). After 

collection of blood samples the rats were killed and livers were excised, rinsed in ice cold 

normal saline, followed by 0.15 M Tris-HCl (pH 7.4) blotted dry and weight. A 10% w/v of 

homogenate was prepared in 0.15 M Tris-HCl buffer and processed for the estimation oflipid 

peroxidation .. 

To 0.5ml tissue homogenate, 0.5ml saline and l.Oml 10% TCA were added, mixed 

well and centrifuged at 3000 rpm for 20 min. To 1.0 ml of the protein free supernatant, 0.25 

ml of thiobarbituric acid (TBA) reagent was added; the contents were mixed and heated for 

lh at 95°C. The tubes were cooled to room temperature under running water and absorbance 

measured at 532 urn. The levels of lipid peroxides were expressed as no spaces moles of 

thiobarbatituric acid reactive substances (TBARS)/mg protein. 

3.4.7.5 .. Determination of reduced glutathione (GSH) 

GSH in tissues was estimated by the method of Ellman et al. (1959). After killing the 

rats livers were excised, rinsed in ice cold normal saline, followed by 0.15 M Tris-HCl (pH 
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7.4) blotted dry and weighed. A part of homogenate after precipitating proteins with 

Trichloro no space acetic acid (TCA) was used for estimation of glutathione. 

An aliquot of 50 ul sample was mixed with 1.7 ml of disodium hydrogen phosphate 

solution (0.3 M). The final volume of 2 ml was made by adding 250 1-11 of DTNB reagent [ 4 

mg, 5, 5- dithiobis (2-nitrobenzoic acid) in 10 ml of 1% (w/v) sodium citrate]. The 

absorbance of the sample was measured at 412 nm. GSH solution of known concentrations 

(10-50 ug) was simultaneously processed to prepare a standard curve. The amount of GSH in 

the sample was calculated using the standard curve generated from known GSH. 

3.5. Statistical analysis 

The collected data were subjected to statistical analysis by standard procedures of 

Standard Error, CD, Student's 't' test and Pearson's correlation. 
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