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ABSTRACT:  Present study was designed to evaluate the antioxidant and 

hematoprotective activity of methanolic extract of saraca indica bark. Antioxidants 

and hematoprotective effect of saraca indica bark may be due to its polyphenolic 

compounds. Polyphenols act as reducing agents via scavenging of free radicals and 

chelation of transition metals. The hematoprotective activity of Saraca indica was 

studied in Phenylhydrazine induced anemic rats. Anemia was induced by an oral 

administration of Phenylhydrazine for a period of 7 days. Hgb concentration, RBC 

count, PCV, MCH, MCHC were analyzed as indices of anemia. Phenylhydrazine 

significantly decrease the Hgb, RBC and increased MCV and WBC. The Saraca 

indica was administered at the dose levels of 200mg/kg, 400mg/kg orally to the 

animals for 14 days. After 14 days of treatment with Saraca indica at the dose level 

of 400 mg/kg significantly reverse the above parameters and turn towards the normal 

value. These results support the traditional use of Saraca indica in the treatment of 

anemia.

INTRODUCTION: In India a large number of 

herbal extracts are used in folk medicine to treat 

various types of disorders. The discovery of new 

and novel pharmaceutical products from plants 

used in traditional system of medicine for the 

treatment of the incidence of anemia. Saraca indica 

stem bark is renowned for its various medicinal 

properties, but no scientific information is available 

regarding its Antioxidant and hematoprotective 

activity. The earliest chronicled mention is in the 

Ayurvedic treatise, the Charka Samhita (100 A.D.), 

in which Asoka is recommended in formulations 

for the management of pain with relation to uterus 

(Gynecological) as Anodynes. All the plant parts 

are considered to contain medicinal properties.  
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As a medicinal tree the utility of ashoka seems to 

have been a reconised first in the Agnivesa Caraka 

Samhita which is supposed to have been complied 

somewhere near 1000 B.C. Ayurvedic  physicians 

of the present century are using ashoka in different 

female diseases specially for uterine affections. 

Saraca indica used in the Ayurvedic system of 

medicine as hypothermic and diuretic 
1
   and as a 

blood purifier, in stomach ache 
2
. It is used also in 

bleeding piles, bacillary dysentery, Asokarista, 

asokaghrta, asoka decoction and asoka pills are the 

famous pharmaceutical preparations. The drug 

Asoka Aristha is traditionally used in India and Sri 

Lanka to treat menorrhagia 
3
.  

The bark of Saraca indica contains an estrogenic 

compound called ergo sterol. Flavonoids, 

terpenoid, lignin, cardiac glycosides, phenolic 

compounds, tannins, were the major constituents 

present in the Saraca asoca stem bark extracts 
4
. 

The isolation of flavonoids and 

leucoanthocyanidins 
5
 were previously reported 
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from the bark. These phytoconstituents may be 

responsible for various pharmacological actions of 

this plant part, like antiulcer 
6
 anticancer 

7
 and 

chemo protective activities 
8
. Petroleum ether 

extract of Saraca indica leaves exhibits potential 

antitumor and antioxidant activities 
9
. The above 

scientific studies suggested that saraca indica 

ethnobotanically used from ancient time. 

 

MATERIALS AND METHODS: 

Chemicals: 

1,1-Diphenyl-2-picrylhydrazyl (DPPH), Methanol,  

Ascorbic acid and Phenylhydrazine were purchased 

from Sigma Aldrich (USA). All other chemicals 

used in the study were of Analytical R grade and 

available locally. 

 

Plant materials: 

The fresh plant sample of Saraca indica 

(Caesalpiniaceae) stem bark was obtained from a 

local commercial source in Lucknow (India).  The 

plant was identified at Division of Botany, CSIR-

Central Drug Research Institute Lucknow.  

 

Preparation of plant extracts: 

The stem barks was dried at room temperature and 

ground into powder. Dry powder (2kg) was 

macerated in 100% Methanol and then kept 48 h at 

room temperature. The resulting extract was 

filtered. The filtrate was concentrated in an oven at 

a temperature of 40◦C for 24 h to a constant weight 

of 167.1gm giving an 8.357% yield (w/w). The 

extract was stored at -20 ◦C. 

 

In vitro antioxidant activity: 

DPPH radical scavenging assay: 

The antioxidant activity of the Saraca indica stem 

bark was assessed on the basis of the radical 

scavenging effect of the stable DPPH free radical
10

. 

Saraca indica stem bark or reference (10-100 

µg/ml) was added to 200 µl of DPPH in methanol 

solution (100 M) in a 96-well microtitre plate 

(Tarsons Product (P) Ltd., India). After incubation 

at 37 ◦C for 30 min, the absorbance of each 

solution was determined at 490 nm using ELISA 

micro plate reader (Bio Rad Laboratories Inc., 

California, USA, Model 550). The corresponding 

blank readings were also taken and the remaining 

DPPH was calculated IC50 value is the 

concentration of the sample required to scavenge 

50% DPPH free radical. 

 

Superoxide anion (SOD) scavenging activity assay:  

Superoxide dismutase activity was measured based 

on its ability to inhibit the autoxidation of 

epinephrine to adrenochrome at alkaline pH
11

. The 

absorbance of reaction mixture was followed for 4 

min at 480 nm in a spectrophotometer (Model 

1201, Shimadzu). Enzymatic activity was 

expressed as U/mg protein at 30°C. The amount of 

enzyme that caused 50 percent inhibition of 

epinephrine autoxidation was defined as one unit 

(U). 

 

In vivo Hematoprotective activity: 

Test animals: 
Charles Foster rats (150-175 gm) of both sexes 

were obtained from National Laboratory Animal 

Center (NLAC), Central Drug Research Institute, 

Lucknow (India) and were allowed to acclimate to 

animal room conditions for 7 days prior to 

experimentation. They were kept in a controlled 

environment at 25±2
o
C and 30–60% relative 

humidity with a 12 h light and dark cycle. The 

animals were fed a standard rodent pellet diet and 

water ad libitum. Animal studies were conducted 

according to the regulations of the Institute Animal 

Ethics Committee and the protocol was approved 

by the Committee for the Purpose of Control and 

Supervision of Experiments on Animals, New 

Delhi   (India), IAEC No.- IAEC/2012/86.  

 

Induction of Anemia:   

Basal hematological profile determined for healthy 

Charles Foster rats using the fully automated MS9 

hematology analyser.  

 

Phenylhydrazine (PHZ) induced anemia is a model 

for the study of hematinic effects 
12, 13

. In present 

study Phenylhydrazine was used to induce anemia 

(10mg/kg B. Wt. for seven consecutive days). After 

7days the hematological profile was determined 

again and the rats with a ≥30% reduction in red 

blood cells count and hemoglobin concentration 

were considered anemic and used for this study. 

 

Experimental procedure: 

Rats were randomly divided into five groups, each 

containing ten (5M+5F) animals of both Sex.  The 
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Rats of group-I(Control) were orally administered 

with 1%gum acacia. The group-II rats were orally 

administered with saraca indica methanolic extract 

(400mg/kg in 1% gum acacia) once daily for 7day. 

The Phenylhydrazine treated anemic rats were 

divided in three, four and fifth experimental 

groups. Group three severed as PHZ control group. 

Animals of group fourth and fifth were orally 

administrated with saraca indica methanolic 

extract (200mg/kg and 400mg/kg in 1%gum 

acacia). At the end of the experiment, animals were 

anesthetized with die-ethyl ether and sacrificed.  

 

Food and water consumption:   

Monitoring 24-hour food and water consumption of 

the animals in a group was done at the beginning 

and end of the study by giving a measured quantity 

of water and pellet diet followed by estimation of 

the amounts remaining at the end of 24 hours. 

Average food and water consumption per animal 

was calculated for each group. 

 

Hematological analysis: 

Blood samples were collected at 0, 7 and 14 days 

through tail vein in EDTA coated vials. 

Hematological parameters were analyses using 

MS-9 fully automated hematology analyzer. The 

following parameters were determined of blood 

samples. Erythrocyte (RBC), total and differential 

leukocyte(WBC), hematocrit (Hct), hemoglobin 

(Hb), platelet count, mean corpuscular volume 

(MCV), mean corpuscular hemoglobin (MCH), 

mean corpuscular hemoglobin concentration 

(MCHC), mean platelet volume (MPV), platelet 

distribution width (PDW), and red distribution 

width (RDW).  

 

Absolute and relative organ weight:  

At the end of the study (14days), all organs were 

collected using standardized surgical procedures. 

The abdominal cavity of each animal was dissected 

and organs namely the heart, liver, lungs, spleen, 

kidney and brain were quickly removed, cleaned 

with normal saline, weighed and preserved in 10% 

formalin.  

 

Statistical analysis: 

All in vitro antioxidant assay were done in 

triplicate manner and results are expressed as mean 

± S.D. Data were analyzed with one-way ANOVA. 

Statistically significant effects were further 

analyzed. The statistical significance was 

determined at p < 0.05. 

 

RESULTS: 

In vitro assays: 

DPPH free radical scavenging activity 

Antioxidants can reduce the oxidative stress and as 

a result ameliorate the progress of stress related 

diseases. The Saraca indica stem bark exhibited 

strong antioxidant activity in the DPPH inhibition 

assay as evidenced by the low IC50 values (Table 

1). The IC50 values obtained are 

229.437±149.324µg/ml, respectively in the DPPH 

inhibition assays.  
 

TABLE 1: IN VITRO ANTIOXIDANT ACTIVITY OF SARACA 

INDICA STEM BARK ON DPPH ANTIOXIDANT (% 

INHIBITION)* 

*Values are expressed as percentage mean of 3 replicates 

 

Superoxide anion (SOD) scavenging activity 

assay:  

In vivo antioxidant studies of Saraca indica stem 

bark were carried out to find out its antioxidant 

properties. Superoxide dismutase (SOD) was 

assayed according to (Misra et al.) based on the 

inhibition of epinephrine auto-oxidation by the 

enzyme
11

. In the control group the SOD activities 

were 0.089 ± 0.47(U/mg protein) after the 

treatment with Saraca indica stem bark it increases 

the SOD activity 0.285 ± 0.27 (U/mg protein) 

similar to reference antioxidant ascorbic acid 

treated group’s SOD 0.294 ± 0.87 (P <0.01, when 

compared with control). The antioxidant activity of 

the Saraca indica stem bark has been suggested to 

play a role in the relief of long-term complications 

and the oxidative stress. 

Concentration 

(µg/ml) 

scavenging or %inhibitory 

activity of 1,1-diphenyl 1-2-picryl-

hydrazyl (DPPH) 

100 19.39±2.50 

150 21.06±3.91 

200 49.51±2.64 

250 56.48±4.58 

300 68.32±6.05 

350 74.96±8.73 

400 97.34±11.24 

IC50 229.437±149.324 

Reference (Ascorbic 

acid)IC50 

42.06 ± 5.27 
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Induction of anemia: 

After administering Phenylhydrazine to 

experimental animals there very significant 

reduction (p>0.001) in RBC (percentage reduction-

40%), Hgb (Percentage reduction- 33%) and 

MCV(percentage increase- 100%). There were no 

significant differences in Hct, MCH, MCHC, RDW 

and Pct values between the normal and anemic 

animals(Fig. 1&2). 

 
FIG.1: EFFECT OF PHENYLHYDRAZINE 10mg/kg b. Wt. ON DIFFERENT HEMATOLOGICAL PARAMETERS IN CF MALE 

RATS AS COMPARE TO CONTROL AND OTHER GROUPS. 

 

 
FIG.2: EFFECT OF PHENYLHYDRAZINE 10mg/kg b. Wt. ON DIFFERENT HEMATOLOGICAL IN CF FEMALE RATS AS 

COMPARE TO CONTROL AND OTHER GROUPS 

 

In vivo Hematoprotective activity: 

PHZ showing the Significant decrease in RBC and 

Hgb after 7 day treatment by altered the function of 

RBC through hemolysis both male and female 

(Table 2&3).  In the Group-I (control) no 

difference were seen in the at hematological 

parameters (RBC, Hgb, MCV, MCHC, Hct WBC, 

Platelet Count.). In the group II (400mg/kg SI) 

animals all the hematological parameter are 

significantly not different from the control group 

animals (Fig. 3&4). In the Group-III (PHZ control 

group) oral administration of Phenylhydrazine  

 

decreased hemoglobin rate from 12.52 g/dl at day 0 

to 8.52 g/dl at day 7. This variation is statistically 

significant and corresponds to 31.95% of reduction 

(Table 2) in male rats and 32.08% in Female Rats. 

The number of RBC were also decreased 40% both 

male and female in this group. This reduction is 

reversed naturally and progressively from 8.52 g/dl 

to 9.52 g/dl, respectively at days 7 to 14 after 

Phenylhydrazine administration, these values 

correspond to 11.74% recovery that is not 

significant. The anemic rats of Group-IV were 

treated with the Saraca indica Me-OH extract at 
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200mg/kg, the  hemoglobin is 9.26 g/dl at day 7 

that increased up to 12.36 at day 14
th 

(value that 

corresponds to 33.48% of recovery) in male rats 

and same effect were seen in female rats. The rats 

of group-V treated with saraca indica at dose 400 

mg/kg increase  the concentration of the 

hemoglobin  12.28, 9.22,12.52g/dl respectively at 

0, 7, 14 days ( (Fig. 3) these value that corresponds 

to 35.79% of recovery. These results indicate that 

the Saraca indica bark extract at dose rate 200 

mg/kg and 400 mg/kg increasing the concentration 

of hemoglobin significantly in the rats treated with 

Phenylhydrazine. Same effect were seen in female 

rats. The extract induces the same effect on the 

number of the red blood cells and MCV. 

 
FIG.3: EFFECT OF SARACA INDICA 400mg/kg b. Wt. ON DIFFERENT HEMATOLOGICAL IN CF MALE RATS AS 

COMPARE TO CONTROL. 

 

 
FIG.4: EFFECT OF SARACA INDICA 400mg/Kg B. Wt. ON DIFFERENT HEMATOLOGICAL IN CF FEMALE RATS AS 

COMPARE TO CONTROL. 

 

TABLE 2: HEMATOLOGICAL PARAMETERS IN MALE RATS OF ALL GROUPS. 

Parameter  
Group I 

(Control) 

Group I I   

(200mg/kg SI) 

Group III 

(10mg/kg PHZ) 

Group IV 

(PHZ+SI 200) 

Group V 

(PHZ+400SI) 

Hgb (g%) 

Day 0 12.42±0.22 12.42±0.36 12.52± 0.70 12.66±1.13 12.28±0.19 

Day 7 12.27±0.12 12.58±0.15 8.52± 0.49** 9.26±0.96** 9.22±0.43** 

Day 14 12.30±0.50 12.68±0.41 9.52± 0.48 12.36±0.78 12.52±0.41 

T-RBC (x10
6
/mm

3
 

Day 0 7.04±0.43 6.87±0.60 7.19± 0.52 7.21±0.76 7.42±0.35 

Day 7 7.27±0.59 6.94±0.68 3.12± 0.44*** 3.23±0.37*** 3.20±0.61*** 

Day 14 7.16±0.16 7.13±0.89 3.18± 0.28*** 5.99±0.50 6.55±0.16 

Hct (%) Day 0 41.34±1.73 42.92±2.63 42.46± 5.57 41.64±4.97 43.14±1.16 
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Day 7 45.64±3.27 43.82±3.15 35.28± 2.17 41.64±4.97 43.14±1.16 

Day 14 45.76±5.57 44.22±4.90 39.42± 2.04 45.50±4.33 45.50±4.71 

MCV(micron
3
) 

Day 0 60.64±3.53 62.66±2.43 58.90± 3.83 57.74±2.12 58.14±1.67 

Day 7 61.20±1.76 63.24±2.71 104.80± 3.81*** 103.82±5.90*** 108.94±3.77*** 

Day 14 60.92±2.98 62.14±2.66 101.44± 4.65*** 73.50±3.78* 67.00±3.71* 

MCHC(g%) 

Day 0 28.58±1.81 29.04±1.91 29.82± 2.42 30.56±2.86 28.54±0.66 

Day 7 25.28±1.40 26.60±2.05 24.33± 2.29 24.88±2.99 24.06±4.02 

Day 14 27.16±2.63 26.00±1.10 32.28± 2.35 25.86±0.63 27.72±2.94 

Platelets(x10
3
/mm

3
) 

Day 0 433.20±22.26 426.20±28.53 406.40±22.59 421.20±23.19 430.80±18.09 

Day 7 485.80±31.70 474.20±34.92 399.40±40.97 442.40±27.79 465.80±21.16 

Day 14 437.00±28.44 401.00±10.04 353.80±35.62 393.00±30.04 389.20±19.28 

TLC(x10
3
/mm

3
) 

Day 0 15.31±1.94 12.89±3.13 12.65± 2.63 14.28±3.63 12.02±1.51 

Day 7 13.24±2.20 13.06±2.32 21.15±2.63*** 22.53±2.31*** 22.73±2.10*** 

Day 14 13.25±1.30 13.59±3.38 25.51±2.63** 15.77±1.88 13.31±3.58 

0.05= *, 0.01= **, 0.001=*** Data represent mean±S.D. (n = 5). 

Effect of Saraca Indica Bark extract on PHZ induced anemic model. All Data represent mean±S.D. (n = 5). 

Data are significantly different from the control group, p < 0.05. 

 

TABLE 3: HEMATOLOGICAL PARAMETERS IN FEMALE RATS OF ALL GROUPS. 

Parameter  
Group I 

(Control) 

Group I I   

(200mg/kg SI) 

Group III 

(10mg/kg PHZ) 

Group IV 

(PHZ+SI 200) 

Group V 

(PHZ+400SI) 

Hgb (g%) 

Day 0 11.98±0.18 12.36±0.51 12.84± 0.95 12.62±0.40 13.00±0.64 

Day 7 12.20±0.32 12.36±0.18 8.72± 0.69*** 8.68±0.63*** 8.42±0.97*** 

Day 14 12.16±0.42 13.30±0.39* 9.38± 0.27*** 12.34±0.36 12.86±0.46 

T-RBC (x10
6
/mm

3
) 

Day 0 6.67±0.44 6.97±0.18 6.57± 0.43 6.39±0.62 6.62±0.9   6.62±0.94 

Day 7 6.66±0.52 7.02±0.54 3.48± 0.37*** 3.73±0.55*** 3.23±0.68*** 

Day 14 6.62±0.44 7.10±0.83 2.93± 0.38*** 5.94±0.61 6.26±0.59 

Hct (%) 

Day 0 40.50±1.62 42.04±1.44 34.26± 3.67 34.80±3.16 38.46±1.16 

Day 7 37.96±7.52 41.80±3.18 26.20± 3.17 36.95±1.06 39.08±4.56 

Day 14 38.58±3.73 39.82±3.20 31.02± 3.94 33.18±6.13 32.06±4.76 

MCV(micron
3
) 

Day 0 60.76±2.08 58.60±1.11 52.08± 3.32 54.54±3.71 57.84±4.36 

Day 7 62.60±2.11 60.38±1.70 105.86± 3.78*** 101.82±7.67*** 103.11±10.21*** 

Day 14 60.14±4.04 60.26±1.69 105.98± 2.84*** 72.60±4.00* 71.82±1.55* 

MCHC(g%) 

Day 0 29.70±1.51 32.12±4.12 29.82± 2.42 33.52±2.44 28.54±3.18 

Day 7 26.48±1.41 29.46±2.03 33.46± 2.67 24.50±1.88 26.29±7.23 

Day 14 28.16±2.57 26.02±2.10 32.04± 2.04 29.50±2.82 28.78±2.60 

Platelets(x10
3
/mm

3
) 

Day 0 402.20±28.35 411.80±44.74 451.40± 64.52 417.60±61.05 527.60±78.98 

Day 7 486.40±45.18 455.20±56.76 465.00± 79.38 535.40±50.40 533.00±37.40 

Day 14 425.20±17.42 421.80±20.30 411.40± 28.71 410.60±23.24 441.40±28.91 

TLC(x10
3
/mm

3
) 

Day 0 12.82±1.37 14.29±4.49 11.39± 6.95 13.07±2.19 12.77±3.88 

Day 7 14.10±3.84 14.23±3.49 25.30± 2.23*** 23.63±2.24*** 25.40±6.22*** 

Day 14 14.98±2.48 15.28±3.26 25.94± 2.53*** 13.28±2.01 13.17±3.72 

0.05= *, 0.01= **, 0.001=*** Data represent mean±S.D. (n = 5). 

Effect of Saraca Indica Bark extract on PHZ induced anemic model. All Data represent mean±S.D. (n = 5).  

Data are significantly different from the control group, p < 0.05. 

 

Absolute and relative organ weight: 

No significant difference was seen in the absolute 

and relative organ weight of control groups.  

The rats treat with PHZ at 10mg/kg showing 

splenomegaly
14

, there is significant difference were 

seen in the weight of spleen as compare  to 

control(Fig. 5&6). 

 

 

 
FIG. 5: EFFECT OF PHZ AND SI ON SPLEEN SIZE 

AN WEIGHT 
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FIG.6: EFFECT OF PHENYLHYDRAZINE 10mg/kg b. Wt. ON SPLEEN IN CF RATS AS COMPARE TO CONTROL AND 

OTHER GROUPS (MALE AND FEMALE) 

 

DISCUSSION: In present study saraca indica 

plant extract  administered at dose 400mg/kg alone,  

there were no significant differences were seen in 

Hgb, RBC, Hct, MCH, MCHC, RDW and Pct as 

compare to control group. These data suggested 

that Saraca indica at dose 400mg/kg b.wt. not 

show any toxicity on blood profile(Fig. 5 and 6). 

 

Saraca indica showing strong antioxidant activity. 

The radical scavenging activity of Saraca indica 

seems to be correlated with its polyphenolic 

constituents though active components could play 

important roles in its antioxidative effect. 

Polyphenols act as reducing agents and 

antioxidants via several mechanisms including the 

scavenging of free radicals, chelation of transition 

metals, as well as the mediation and inhibition of 

enzymes
15

. Consequently, it is possible that the 

total phenolic constituents may contribute to 

antioxidant activity of Saraca indica. 

 

Two different doses of Saraca indica (200 mg and 

400 mg) were evaluated in phenylhydrazine 

induced anemic rats. Phenylhydrazine is used for 

the induction of haemolytic anemia and the study 

of its mechanism in rats
16

. Phenylhydrazine 

generates ROS within both human and rat 

erythrocytes; ROS production was associated with 

extensive binding of oxidized and denatured 

hemoglobin to the membrane cytoskeleton. Thus, 

phenylhydrazine-induced haemolytic injury seems 

to be derived from oxidative alterations to red 

blood cell proteins rather than to membrane 

lipids
17

. Phenylhydrazine-induced anemia is a 

model for the study of hematinic effects
12

. In this 

present study, the hematological parameters of  

 

Phenylhydrazine (10mg/kg) administration alone 

after seven days on experimental rats are 

summarized in Table 2&3. Hemoglobin levels, 

RBC count were significantly reduced in all 

phenylhydrazine treated anemic rat groups (Group 

3 to 5) as compared to the normal control group. 

MCV level was increased in all anemic rat groups, 

whereas no significant change in MCH, MCHC 

level. This result indicated the development of 

hemolytic anemia after administration of 

phenylhydrazine for seven days. The result of one 

week treatment of Saraca indica at two different 

dose level (200 mg and 400 mg) were represented 

in Table 2&3. From the above result, it is indicated 

that phenylhydrazine induced oxidative alterations 

were reversed by the administration of Saraca 

indica for one week.  

 

Among the two different doses studied, Saraca 

indica 400mg produced marked effect than the 

lower dose 200mg. The Saraca indica possesses an 

excellent effect on haemopoietic system on 

phenylhydrazine induced anemic rats. During the 

treatment period, the Saraca indica significantly 

increased (p<0.01) the hemoglobin concentration 

and red blood cell counting in the treatment of 

anemia, the beneficial effects of analyzed saraca 

indica especially from the presence of chemical 

constituents.  

  

CONCLUSION: In conclusion, our results 

demonstrated that saraca indica inhibits the 

formation of free radicals in rats showing potential 

antioxidant effect. It was also exhibiting significant 

protection on blood parameters. Saraca indica 

might be potent therapeutic agent in treating 
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hematinic related disorders since they possess both 

antioxidant and Hematoprotective potentials.  

 

REFERENCES: 

1. Dhawan BN, Patnaik GK, Rastogi RP, Singh KK, Tandon 

JS: Screening of Indian Plants for Biological Activity, VI. 

Indian J Exp Biol 1977; 15: 208–219 

2. Satyavati GV, Prasad DN, Sen SP, Das PK: Investigations 

into the uterine activity of Saraca indica Linn. (Ashoka)  J 

Res Indian Med 1969; 4: 37.  

3. Middelkoop TB, Labadie RP: The action of Saraca asoca 

Roxb. de Wilde bark on the PGH2 synthetase enzyme 

complex of the sheep vesicular gland. Z Naturforsch C 

1985; 40: 523–526. 

4. Suja M, Rajan S, Thirunalasundari T, and Jana B, 

Thenmozhi S: Pharmacognostical and phytochemical 

studies of An Ayurvedic drug Saraca asoca stem bark. J. 

Pharm Res 2012; 5: 1119-1121.  

5. Duggal JK, Misra K: Leucoanthocyanidins from Saraca 

asoca stem bark.  J  Agric Food Chem 1980; 57: 1243. 

6. Maruthappan V, Shree KS: Antiulcer activity of aqueous 

suspension of Saraca indica flower against gastric ulcers 

in albino rats. J Pharm Res 2010; 3: 17-20. 

7. Ghosh S, Majumder M, Majumder S, Ganguly NK, 

Chatterjee BP: Saracin: A Lectin from Saraca indica Seed 

Integument Induces Apoptosis in Human T- Lymphocytes. 

Arch Biochem Biophys 1999; 371: 163–168.  

8. Cibin TR, Gayathri DD, Abraham A: Chemoprevention of 

skin cancer by the flavonoid fraction of Saraca asoka. 

Phytother Res 2010; 24: 666–672.  

9. Shinde A, Chikhali U, Patil S, Naikwade N: Antitumor, 

Antioxidant and Cytotoxic Activity of Saraca Indica Linn. 

Leaves Extract. Int J Drug Formul Res 2011; 2: 312-324. 

10. Blois M: Antioxidant determination by the use of a stable 

free radical. Nature 1958; 181: 1199-200. 

11. Misra HP, Fridovich I: The role of superoxide anion in the 

autoxidation of epinephrine and a simple assay for 

superoxide dismutase. J  Biol Chem 1972; 247:3170-3175. 

12. Agbor AG, Oben JE, Brahim OB, Ngogang YJ: 

Haematinic activity of Hibiscus cannabinus. Afr J 

Biotechno 2005; 4: 833-837. 

13. Biswas S, Bhattacharyya J, Dutta AG: Oxidant induced 

injury of erythrocyte – role of green tea leaf and ascorbic 

acid. Mol Cell Biochem 2005; 276: 205–210. 

14. Sharma S, Haldar C: Comparative Effect of Melatonin and 

Vitamin E on Phenylhydrazine-Induced Toxicity in the 

Spleen of Funambulus pennanti. Inc. Environ Toxicol 

2009; 24: 1–9.  

15. Chang TN, Huang SS, Chang YS, Chang CI, Yang HL, 

Deng JS, Kou YH, Huang GJ: Analgesic effects and the 

mechanisms of anti-inflammation of taraxeren-3-one from 

Diospyros maritima in mice. J Agric Food Chem 2011; 59: 

9112–9119 

16. Berger J: Screening of toxic-haemolytic anemia in 

laboratory rats: a model of phenylhydrazine induced 

hemolysis. Haematologia 1985; 18: 193–200. 

17. McMillan DC, Powell CL, Bowman ZS, Morrow JD, 

Jollow DJ: Lipids versus proteins as major targets of pro-

oxidant, direct-acting haemolytic agents. Toxicol. Sci. 

2005; 88: 274–283. 

  

 

 

 

 

 

 

     All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are 

available on Google Playstore) 

   

How to cite this article: 

Dubey CK, Meena AK, Mishra V, Singh P, Bansode FW and Singh RK: Antioxidant and Haematoprotective Activity of the Saraca 

Indica Stem Bark. Int J Pharm Sci Res 2015; 6(4): 1430-37.doi: 10.13040/IJPSR.0975-8232.6(4).1430-37. 

 

 

 

 


