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ABSTRACT

Reactive oxygen species (ROS) and oxygen freeataditay important roles, both beneficial and deteintal, in
aerobic life. Excess ROS have been implicated ivadety of patho-physiological phenomena, such as
inflammation, ageing, diabetes, cancer and athdewssis. Considering the importance of this area,
hydroalcoholic extracts obtained from Mesua fer®amen was tested for antioxidant and Antidiabatitvity.
The In vitro antioxidant activity of the extract svalone by DPPH free radical activity, Super oxidalical
scavenging activity and Hydroxyl radical scavemgattivity. The hydro alcoholic extracts of M. fearexhibit 73-

83 % scavenging activity at a concentration of 10mgwhereas other extracts showed moderate aik@mti
activity. The hydro alcoholic extracts of M. ferreiamen extract shows 61.30% and 81.35% free rhdica
scavenging activity at a dose of 10 and 20 mg fhk Super oxide radical scavenging activity of éxéracts
MFSE-I and MFSE-II were found as, 20.76% and 66.92%pectively. The hydroxyl radical scavenging \atti
was shown by the extracts MFSE-I and MFSE-Il af)@¥ and 52.75% respectively. These results indittedt the
plant extract scavenged free radicals significardlythe concentration of 20 mg /ml. The findingtluié work
indicates that the extract effectively reducesdkielative stress induced by alloxan and producelbse dependent
reduction in blood sugar (hypoglycemia) at a dok&%) and 300 mg /kg body weight.

Key words: M. ferrea,ROS, antioxidant, DPPH free radical activity, Supgide radical scavenging activity and
Hydroxyl radical scavenging activity, Antidiabetic

INTRODUCTION

Today it is realized that majority of diseases @due to imbalance of pro-oxidant and the antioxidammneostatic
phenomenon in the body. Pro-oxidant condition datds either due to the increase generation ofradieal or
due to the excessive oxidative stress of the cufifenor due to poor scavenging/ quenching in bioely'>. Free
radical have been implicated in causation of séwlis@ases such as liver cirrhosis, atheroscleroaiscer, diabetes
etc. reactive oxygen species (ROS) have been kriowrause tissue injury through covalent bindingd &pid
peroxidation. Lipid peroxidation process has bebows to augment collagen synthesis and fibfoditence
antioxidants have a role in inhibiting the fibrofimcess induced during the cell damage of livés plants produce
lot of antioxidants to control the oxidative stressised by sunbeam and oxygen, they can represeuntee of new
compounds with antioxidant activity.
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Mesua ferregCeylon ironwood, Indian rose chestnut) is a sgeitighe family Clusiaceae. Many parts (Fig: 12 ,3
of this plant have medicinal properties. It enhantbe complexion. It leads to fragility transpaneta the skin. The
flowers are acrid, anodyne, digestive, constipatemgd stomachache. They are useful in conditickes disthma,
leprosy, cough, fever, vomiting and impotency. Beed oil is considered to be very useful in cooddilike vata
and skin diseases. Phytochemical studies of fNanferrearevealed that it is rich in many classes of seaond
metabolites including phenylcoumarins, xanthones #iterpenoides™’. while stamens afforded two novel
biflavnones designated as mesuaferrone-A and mersaaé-B, mesuanic acid, and b-amyrine, b-sitoftefhus
present study aims to access the antioxidant andlidbetic potential of hydroalcoholic extracts sthmens of
Mesua ferreaand to evaluated the stamen for different freecaldicavenging activity including Hydroxyl Radical
Scavenging activity, DPPH method, super Oxide stgiveg activity and antidiabetic activity.

|

Figure-1 Whole tree ofMesua ferrea Figure-2 Flowef Mesuaferrea

Figure-3 Stamens oMesua ferrea
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EXPERIMENTAL SECTION

Collection of Drugs

Stamens oMeusa ferreawere purchased from local market authenticate®bySriram Sharma, Lecturer, Pandit
Madan Mohan Malviya Govt. Aurvedic College, UdaipRajasthan. The collected stamens were driedeirshiade
and stored in airtight glass container for furtsieidies.

Preparation of Extract

200g of air dried and cleaned plant drug was grdarttle grinder and seived in 60 mesh seive anceraged with
1 liter of 70% ethanol for 72 hours with occasiostilring. The obtained extracts were filteredbtigh muslin cloth
and were further concentrated using vacuum evaporéhe percent extractive values were calculatetistored in
airtight glass containers. Extracts obtained fideusa ferreavas subjected to preliminary phytochemical scregni
for identification of various chemical constituents

Experimental Animals

Healthy, 8-12 weeks young Albino (Rates norvegicas) (150-180 g) of either sex were used for priestidy and
obtained from B.N. College of Pharmacy, Udaipure Bmimals were maintained as per CPCSEA regulatods
the studies were approved by institutional Animahi€&l Committee (IAEC) at Bhupal Nobles’ Collegé o
Pharmacy, Udaipur (Rajasthan) with approval nund#32ACR/BNCP-08/IAEC. The animals were housed in
polypropylene cages individually at%2 (+ 3C), relative humidity 30%, lighting sequence beli®yhours light
and 12 hours dark cycle. The animals were hougtdididually for 5 days in cages. For feeding, corti@mal rodent
laboratory diets were used with unlimited supplyahking water.

Acute toxicity Study

The acute toxicity of the extracts obtained frtausa ferreavas determined by up and down procedure of OECD
guideline 425. One animal was dosed with 2000mg/kg of test drdgtism. The animal survived, therefore main
test was conducted to determineshDrhen four additional animals were dosed sequigntiad total five animals
were tested. After dosing, animals were observed8dours, no animal was died.

In-Vitro Antioxidant Activity

DPPH Scavenging Activity

Scavenging free radical potentialities were evadahagainst a methanolic solution of 1, 1-Di Phéhicryl
Hydrazyl (DPPH), a stable free radical. Antioxidar¢act with DPPH and convert it to Diphenyl-2pidrydrazine
and the degree of discoloration indicates the suging activity of drugs(Fig:4). The change in almsorce
produced at 517 nm, has been used as a measurgéoxid@ant activity.

1-1-diphenyl-2-picryl-hydrazyl 1-1-diphenyl-2-picryl-hydrazine

Figure-4 Reaction of DPPH

The Methanolic solution of DPPH (100uM), was preghby dissolving 39.4 mg of DPPH in one liter oaltical
grade methanol. Test extracts was prepared byldisgd. g of plant extract in 100 ml of methanoldiitered, the
filtrate was used for the experiment. The standdmey solution (1% Ascorbic acid solution) was prepgaby
dissolving 100mg of ascorbic acid in 10 ml of diet water.

100uL of 1% extract solution and standard werertakelifferent test tubes. To this 5 ml of methamsblution of

DPPH was added, shaken well and mixture was alldevethnd for room temperature for 20 min. A blavds also
prepared in similar manner and the absorbance waasumed at 517 nm using Shimadzu 1601 UV
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Spectrophotometer.. The change of sample absorbaase calculated with blank absorbance as percentage
scavenging activiff’®. Scavenging activity was expressed as the percgribition and calculated using the
following formula. Each experiment was carried ioutriplicate and the deviation of absorbance valas less than
10%. The results are tabulated in Table 1 and Eigur

Calculation
Percent anti radical activity is calculated by daling formula

% Anti radical activity = Contrgl,s — Sampléy,s X 100
Controlps

Super Oxide Scavenging Activity

Super oxide radicals are the most important ambegeactive oxygen species and produced at reliativgh rate
by cells during normal metabolism. Auto oxidatiohhydroxyl amine at pH 10.2 generates super oxiciers
which reduce the yellow dye nitroblue tetrazolium klue coloured formazon. Drugs possessing supifeox
scavenging activity will decrease the reductioN&T to blue formazon, which is a measure of supétdeanion
scavenging activity.

Sodium carbonate solution (500mM) was preparedisgotl/ing 1.06 g of sodium carbonate in 100 ml istitled
water. Nitroblue tetrazolium AR (NBT) (24mM) wasepared by dissolving 10 mg of NBT in 100 ml of lisd
water. Ethylene diamine tetra acetic acid (EDTAOM)) solution was prepared by dissolving 10 md=8&fTA in
100 ml of distilled water. Hydroxyl amine hydrochite (1nM) solution was prepared by dissolving 16§ of
hydroxyl amine hydrochloride in 10ml of distilledater. The test extract was prepared by dissolviggof plant
extract in 100 ml of methanol and filtered, thérdite was used for the experiment.

100 microlitres of 1% alcoholic solution of the mdts were taken in different test tubes and eaipdron water
bath. 1 ml of 50 mM sodium carbonate, 0.4 ml of 44BT, 0.2 ml of 0.1 mM EDTA were added and zerauie
reading was taken at 560 nm. The reaction wasaiaedi by addition of 0.4 ml of 1m M hydroxyl amine
hydrochloride to the reaction mixtures. After inating for 15 min at 2&, the reduction of NBT was measured at
560 nm. using Shimadzu 1601 UV Spectrophotometer.

Percentage scavenging of super oxide anions waslatdd by comparison of the results of test compsuwith
blank. The necessary corrections were made forrbhsoe of test compounds. Super oxide scavengingtpevas
calculated by using formula mentioned below. Eagbeement was carried out in triplicate and theidgon of
absorbance value was less than 10%. The resulshaven in Table 2 and Figure 6.

Calculation
Percent super oxide scavenging activity is caledldty following formula
% Super oxide scavenging activity = 1- Diffezerin sample absorbance X100

Difference in blank absorption

Hydroxyl Radical Scavenging Activity

Hydroxyl radicals have been implicated as highlyndging species in free radical pathology. Thisaaldhas the
capacity to attack nucleotide in DNA, causes stitamgdkage, which contributes to carcinogenesisagautesis, and
cytotoxicity, In addition, this species is consiléto be one of the initiators of lipid peroxidatiprocess. Hence in
the present study, Hydroxyl radical scavengingvégtiof the selected plants was assessed by gémgaydroxyl
radicals using ascorbic acid-lron EDTA as the modléke hydroxyl radicals are formed by the oxidatieacting
with dimethyl sulphoxide (DMSO) to yield formaldeats. The formaldehyde production from DMSO provides
convenient method to detect hydroxyl radicals fatrdering the oxidation of DMSO by using*feascorbic acid
system.

100 pL of 1% alcoholic solution were taken in diéfet test tubes and evaporated on a water batthege, 1 ml of
Iron — EDTA solution, 0.5 ml of EDTA and 1 ml of DB were added and the reaction was initiated bingdal5
ml of ascorbic acid to each of the test tubes. Tildsts were capped tightly and heated on a watkrai@0 — 96C
for 15 min. Then, the reaction was terminated keyaldition of 1 ml of ice cold TCA (17.5%w/v) td tést tubes.
All test tubes were allowed to stand for 2 min émcnaldehyde formed was determined by adding 2 inNlash
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reagent and left undisturbed for 15 min for cola@&velopment. The intensity of yellow colour formecs
measured using Shimadzu 1601 UV Spectrophotomefdi?zanm against reagent blank.

Percentage scavenging of hydroxyl radicals wasutatked by comparison of the results of test compgeusith that
of blank. The necessary corrections were madehferabsorbance of the test compounds. Each expériven
carried out in triplicate and deviation of absormmvas less than 10% and % scavenging activitieslaown in
Table 3 and Figure 8.

Calculation
Percent hydroxyl radical scavenging activity ikcakated by using following formula.

% Hydroxyl Radical scavenging activity = 1- Difference in sample absorbance X 100
Difference in blank absorption

ANTI DIABETIC ACTIVITY

Diabetes was induced in 12 hours fasted rats bgpetitoneal injection of alloxan monohydrate (120kg) freshly
dissolved in sterile normal saline immediately lbefose. The diabetic state was assessed by meadasiiing
blood glucose concentration 72 hours after alloxaatment. The rats with a blood glucose level ab290mg/d|
were selected for the experiment. The rats weriglgilin to five groups of six animals in each gréup

Group-l Animal served as normal and received 1% Cdd(@tion, p.o., Group-lI- animal were treatedhngingle
dose of Alloxan (120 mg/kg i.p.), Group-Ill treatad Standard reference drug Glibenclamide (10 mglg) +

Alloxan (120 mg/kg i.p.) , Group-1IV have MFSE —150 mg/kg, p.o.) + Alloxan (120 mg/kg, i.p) and GpeV

have MFSE - Il (300 mg/kg, p.o.) + Alloxan (120 /kyy i.p). Blood samples were collected on 1, 7,2¥ days
after treatment from individual rat by orbital ssnunder ether anesthesia and were analyzed by tiirgducometer
(Abbott Healthcare Pvt. Ltd. Mumbai)

RESULTS AND DISCUSSION

Antioxidant activity of the extracts was measurgdevaluating free radical scavenging activity (Teaft), Super
oxide radical scavenging activity (Table 2) and Hyg/l radical scavenging activity (Table 3) The hydlcoholic
extracts ofM. ferreaexhibit 73-83 % scavenging activity at a concerdrabf 10mg/ml, whereas some extracts
showed moderate antioxidant activity.

The hydro alcoholic extracts ™. ferreashows 61.30% and 81.35% free radical scaveragtigity, 20.76% and
66.92% Super oxide radical scavenging activity 46M@0% and 52.75% Hydroxyl radical scavenging #gtiat the
concentration of 10 and 20 mg /ml respectively.Seheesults indicate thi. ferreaextracts has potent antioxidant
activity, achived by scavenging ability observedpiesent study. Thus the ethanobotanical claimghefplants
being used in diabetes may be in part due to ttiexddant activity.

Hydroalcholic extract oM. ferreaproduced a dose dependent hypoglycemia in allin@dueed diabetic rats. They
produced significant reduction in blood glucoselwdbse of 150 and 300 mg /kg body weight when coatb&o
control. Blood glucose level was observed 8n 74" and 2% days of study in alloxan treated diabetic modéle T
maximum reduction of blood glucose level producgdQlbencimide, MFSE-I and MFSE-Il were measured as
57.48, 33.89 and 42.53% respectively ori' 2tay of study. The Values are 123.16, 191.33 arfi217 mg/d|
respectively for Gilbenclmide, MFSE-I and MFSE-II.

These results indicate that MFSE-II possess sigmifi hypoglycemic activity (175.21mg/dl i.e. 42.52%2T" day).
Results are summarized in Table 4 and Figure 8.
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Table 1 Antioxidant activity of M. Ferrea stamen extract by DPPH method

S. No. Sample Concentration| Absorbance % Scavengimgtivity
1. Blank -- 0.858 --
2. Ascorbic acid 10mg/mi 0.035 95.92%
3. MFESE-I| 10mg/ml 0.332 61.30%
4 MFSE-II 20mg/m 0.16( 81.35%

All values are in mean of triplicate value. MFSE-Rérrea stamen extract
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Antioxidant activity of M. Ferrea stamen extract by DPPH method

Figure 5 Antioxidant activity of M. Ferrea stamen extract by DPPH method

Table 2 Super Oxide Scavenging activity dfl. Ferrea stamen extract

S.No. | Sample| Concentration| Absorbance %Scavengiragtivity
1. Blank - 0.260 -
2. MFSE-| 10mg/ml 0.206 20.76%
3 MFSE-II 20mg/ml 0.086 66.92%

All values are in mean of triplicate value. MFS&-Ferrea stamen extract

Table 3: Hydroxyl Radical Scavenging activity oM. Ferrea stamen extract

S.No.| Sample| Concentration| Absorbance % Scavengim@gtivity
1. Blank -- 0.580 -
2. MFSE-| 10mg/ml 0.348 40.00%
3. MFSE-II 20mg/ml 0.274 52.75%

All values are in mean of triplicate value. MFSE-Rérrea stamen extract

Table 4 Effect ofM. Ferrea stamen extract in alloxan induced diabetic rats

T
Group Treatment n?glskg Zero Day Blooghglljuac;se Ievelllg nsg;dl £SE 7% Day Percent change in glucose level
| Control 1% CMC| 84.66+1.25] 82.66+1.1]l  81.83+0.654 .3380.802 -
Il Alloxan 120 306.83+1.33 299.33x0.84 294.00+1.03  .2810.42 -
1} Gilbenclamide 10 289.66+3.68 218.66+2.81  152.6640|8 123.16+0.98 57.48%
\Y MFSE-I 15C 297.00+2.5 | 277.33+2.6 | 257.50+2.7 191.33+2.23 33.89%
\Y MFESE-II 30C 289.26+1.8 | 267.50+1.6 | 228.38+2.34 | 175.21+2.04* 42.53%

All values are represented as Mean + SE (n=6) *0<001; ** < 0.01; * <0.05 when compared with allar treated model; MFSE- M. Ferrea
stamen extract
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Figure 6 Super Oxide Scavenging activity ofl. Ferrea stamen extract
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Figure 7 Hydroxyl Radical Scavenging activity oM. Ferrea stamen extract
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Effect of M. Ferrea stamen extract in alloxan induced diabetic rats.
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Figure 8 Effect of M. Ferrea stamen extract in alloxan induced diabetic rats

CONCLUSION

Many diseases caused primarily due to imbalanceeset pro oxidant and antioxidant homeostaSisncreasing
evidences in both experimental and clinical studigggested that oxidative stress plays a majorimadevelopment
and progression of type-l and type-Il diabetes itslf. Antioxidant principles from natural resources \pde
enormous scope in correcting the imbalance. Fraieahscavenging activity has been ascribed extehsto two
classes of natural compounds i.e. flavonoids argippenolics* The major constituents presenthh ferreaare
flavnone and flavanol glycosidé$ which fulfills structural criteria for being goodntioxidant. The ability of
extracts to quench free radicals seems to be binetaited to the prevention of diabetes .Theseaeid seem to a
good scavenger of ROS, thus reducing the rateaifigieaction.
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