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ABSTRACT

Different petal extracts of Crocus sativus “Cashmerianus” were examined for anti-inflammatory activity by in-vitro
human red blood cell (HRBC) membrane stabilization method and in-vivo carrangeenan- induced rat paw edema. The
petroleum ether, chloroform, ethyl acetate, methanol and aqueous extracts of petals showed 49.36%, 59.39%, 48.10%,
70.37% and 68.89% protection at the dose of 400mg/ml respectively by in-vitro method. However, in-vitro most promising
effective chloroform, methanol and aqueous extracts were selected for in-vivo anti-inflammatory method. The in-vivo anti-
inflammatory activity was found as 50%, 63.16% and 57.89% inhibition of paw volume after 5h of chloroform, methanol and
aqueous extracts treated at the dose of 400mg/kg groups respectively. The potency of the petals extracts were compared with
Diclofenac (10 mg/ml) for in-vitro and 10mg/kg for in-vivo model. The methanol and aqueous extract showed the most
promising anti-inflammatory activity in membrane stabilizing action on human red blood cell membrane and reduction of
edema in carrageenan induced rat paw edema model. The results of present and first time reporting this study on petals

extracts of Crocus sativus “Cashmerianus” demonstrate that extracts of petals possess significant (p<0.05) anti-

inflammatory potential.
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Introduction:

Crocus sativus L. (Iridaceae) is commonly has
known as kesar (Hindi), avarakta (Sanskrit), zaffran
(Kashmiri) and saffron (English). It comprises of the
dried red stigma with a small portion of the yellowish
style attached. It is cultivated in Azerbaijan, France,
Greece, Iran, Italy, Spain, China, Israel, Morocco,
Turkey, Egypt, Mexico and Kashmir in India (Zargari,
2007). The method for the cultivation of saffron
contributes greatly to its high price. The value of saffron
is determined by the existence of three main secondary
metabolites: crocin, picrocrocin, and safranal (Negbi,
1999). It is used in folk medicine as antispasmodic,
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carminative,  stomachic, expectorant, aphrodisiac,
cardiotonic and stimulant (Abe et al., 2000). In traditional
medicine this plant is utilized as an exhilarant and
curative of anxiety (Salomi et al., 1991). It has been
recently reported that ethanol extract of Saffron petals
possesses antidepressant activity (Salomi et al., 1991)
Phenolic compounds are likely to be the biologically
active components of the petals (Karimi et al., 2001).
Flavanoids and anthocyanins are among the phenolic
compounds of this species (Garrido et al., 1987),

Inflammation is a normal protective response to
tissue injury and involves a complex array of enzyme
activation, mediator release, fluid extravasations, cell
migration, tissue breakdown and repair (Vane et al.,
1995) which are aimed at host defense and usually
activated in most disease conditions. The critical role of
inappropriate inflammation is becoming accepted in many
diseases that affect man, including cardiovascular
diseases, autoimmune disorders, neurodegenerative
conditions, infections and cancer (Mariotti et al., 2004).
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In appreciating the inflammatory process, it is
important to understand the role of chemical mediators.
These are the substances that tend to direct the
inflammatory response. These inflammatory mediators
come from plasma proteins or cells including mast cells,
platelets, neutrophils and monocytes/macrophages. They
are triggered by bacterial products or host proteins.
Chemical mediators bind to specific receptors on target
cells and can increase vascular permeability and
neutrophil  chemotaxis, stimulate smooth muscle
contraction, have direct enzymatic activity, induce pain or
mediate oxidative damage. Most mediators are short-lived
but cause harmful effects. Examples of chemical
mediators include vasoactive amines (histamine,
serotonin), arachadonic acids (prostaglandins,
leukotrienes) and cytokines (tumor necrosis factor and
interleukin—-1) (Smith et al., 2004). In this work the
various extracts of the petals of Crocus sativus
“Cashmerianus” of Kashmir valley were studied for its
anti-inflammatory activities using both In-vitro and In-
vivo models.

MATERIAL AND METHODS
Plant Material

The petals of Crocus sativus “Cashmerianus”
were collected from Pampore area of Kashmir (J&K,
India). C. sativus L. was properly identified by Dr. A.R.
Nagshi, Taxonomist, Department of Pharmaceutical
Sciences, University of Kashmir, Srinagar. The collected
petals were shade dried and coarsely powdered. The
coarse powder was subjected to continuous extraction in a
soxhlet apparatus separately using petroleum ether,
chloroform, ethyl acetate, methanol and water as solvents.

Animals

Albino rats (Wistar strain) of either sex (180-
200 g) were obtained from the animal house of Indian
Institute of Integrative Medicine (I11M), Jammu. Animals
were kept under the laboratory conditions (25 + 2°C, 12 h
light). They were provided with standard rodent pellets
diet. Food was withdrawn 12 h before the experimental
work and water was provided ad libitum. After a 7 days of
acclimatization period, animal were randomly selected for
different experimental groups (6 animal/ group) and used
for the In vivo determination of anti-inflammatory
activity. This Institution is approved for carrying out
animal studies (Approval N0.801/03/ca/CPCSEA) and the
protocol for the present study was approved by
Institutional Animal Ethical Committee [Approval no. F-
IAEC (Pharm. Sc.) APPROVAL/2011/02].

METHOD
In-vitro anti-inflammatory activity

The human red blood cell (HRBC) membrane
stabilization method (Gandhisan et al, 1991)

The blood was collected from healthy human
volunteer who had not taken any NSAIDS for 2 weeks
prior to the experiment and mixed with equal volume of
Alsever solution (2% dextrose, 0.8% sodium citrate, 0.5%
citric acid and 0.42% NaCl) and centrifuged at 3,000 rpm.
The packed cells were washed with isosaline and a 10%
suspension was made. Various concentrations of extracts
were prepared (200 and 400 pg/ml) using distilled water
and to each concentration 1 ml of phosphate buffer, 2 ml
hyposaline and 0.5 ml of HRBC suspension were added.
It was incubated at 37°C for 30 min and centrifuged at
3,000 rpm for 20 min. and the hemoglobin content of the
supernatant solution was estimated
spectrophotometrically at 560 nm. Diclofenac (50 and 100
pg/ml) was used as reference standard and a control was
prepared by omitting the extracts.

The percentage of HRBC membrane stabilization or
protection was calculated by using the following Formula,

Optical density of drug treated sample

Yo Protedtion= 100 — 100
Ortical densitv of confrol

Acute toxicity studies (Ecobichon, 1987): Acute toxicity
study was carried out for different petals extract using
Acute Toxic Class Method as described in OECD
(Organization of Economic Co-operation and
Development) Guidelines No.423. The petals extract was
safe up to a dose of 4,000 mg/kg body weight, hence 200
mg/kg and 400 mg/kg were used as moderate dose for the
evaluation.

In-vivo anti-inflammatory activity (Ramprasath et al.,
2004): Anti-Inflammatory activity was evaluated using
the carrangeenan induced rat paw edema. The rats were
divided into five groups (n = 6). Acute inflammation was
produced by the subplantar administration of 50 pl of 1%
carrageenan in normal saline in the right paw of each rat.
Group | served as control, Group Il, I,V received
chloroform extract, methanol extract, aqueous extract at
the dose of 200and 400 mg/kg each separately and Group
V served as standard (diclofenac 50 mg/kg) administered
1 h before the injection of carrageenan. The volume of the
paw was measured 1 h before the injection and at 1, 3 and
5 hrs after the injection of carrageenan. Edema was
expressed as the increment in paw thickness due to
carrageenan administration.
Percent inhibition of edema volume between treated and
control group was calculated as follows:
Percent inhibition = V¢ — Vit x 100

Ve
Where, VVc and Vt represent mean increase in paw volume
in control and treated groups respectively.
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Results

The results are reported in table 1. The petroleum
ether, chloroform, ethyl acetate, methanol and aqueous
extracts of the petals of Crocus sativus “Cashmerianus”
were studied for in-vitro anti-inflammatory activity by
HRBC membrane stabilization method. The anti
inflammatory activity of the extracts was concentration
dependent as the activity increased with corresponding
increase in drug concentration. Among all the extracts,
methanol extract at a concentration of 400 mg/ml showed
70.37% protection ("p < 0.01) than of HRBC in
hypotonic solution. All the results were compared with
standard diclofenac at 10 mg/ml which showed 79.26%
protection.

Effects of petal extracts on carrageenan-induced paw
edema in rats

The results are reported in table 2. The anti-
inflammatory effects of petal extracts were evaluated by
carrageenan-induced paw edema in rats that was used an
acute model of inflammation. The in-vivo data of the
experiment have been statistically analyzed by ANOVA.
Treatment with different extract showed significant
difference on paw edema inhibition when compared with
control group exhibited a potent inhibition on paw edema
at 1 hour and 5 hours, respectively (Table.2). Therefore,
we suggested the on-set time of paw edema inhibition
from the methanol extract was more quickly than
chloroform extract. The data (Table.2) demonstrated that
methanol extract has more anti-inflammatory activity than
chloroform and aqueous extract in vivo.

Table 1. In-vitro anti- inflammatory activity of petal extracts of Crocus sativus “Cashmerianus”

S.No. Groups Concentration (%oProtection) MeantS.E.M
(mg/ml)

1 Control - -

2 Petroleum ether extract 200 44.00+2.21
400 49.63+1.65

3 Chloroform extract 200 51.31+1.67
400 59.39+1.70

4 Ethyl acetate extract 200 41.08+1.00
400 48.10+2.28

5 Methanol extract 200 67.29+2.3
400 70.37+1.27%

6 Aqgueous extract 200 63.70+1.31
400 68.89+1.23°

7 Diclofenac 10 79.26 +1.40°

The results were expressed as mean’ £ S.E.M™ [n=6], a (p< 0.05).

Table 2. In vivo anti-inflammatory activity of petal extracts of Crocus sativus “cashmerianus” on carrageenan induced

paw edema in rats

Group Drug Mean paw volume (ml) at time (hours) % Inhibition after at time (hours)
mg/kg 1 3 5 1 3 5
0.5%

Control CMC 0.19+0.04 0.32+0.01 0.38+0.02 - - -
Chlorofor 200 0.18 +0.06 0.19 £0.02 0.21£0.03 05.26 40.62 4474
m extract 400 0.17 +0.03 0.18 + 0.04 0.19+0.05 10.53 43.75 50.00
Methanol 200 0.17 £0.02 0.16 +£0.01 0.15+0.02 10.52 50.02 60.53

extract 400 0.16 £ 0.04 0.15+0.04 0.14 + 0.05" 15.79 53.13 63.16°

Aqueous 200 0.17+0.02 0.18 +0.03 0.18 £ 0.04 10.53 43.75 52.63

extract 400 0.16 £ 0.03 0.17 £ 0.02 0.16 £ 0.03 15.78 46.88 57.89
Diclofenac 10 0.16 £ 0.02 0.13+£0.02 0.11 +0.02° 15.79 59.38 71.05°%

Values are expressed as mean + SEM. n=6 animals/ group. Statistical evaluation by one- way ANOVA followed by
Dunnett’s t — test; Symbols statistical significance: b (p < 0.05), a (p< 0.01).
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Discussion

Crocus sativus “Cashmerianus” petal extracts
exhibited membrane stabilization effect by inhibiting
hypotonicity induced lysis of erythrocyte membrane. The
erythrocyte membrane is analogous to the lysosomal
membrane (Chou, 1997) and its stabilization implies that
the extract may as well stabilize lysosomal membranes.
Stabilization of lysosomal membrane is important in
limiting the inflammatory response by preventing the
release of lysosomal constituents of activated neutrophil
such as bactericidal enzymes and proteases, which cause
further tissue inflammation and damage upon extra
cellular release (Murugasan et al., 1981). Some of the
NSAIDs are known to posses membrane stabilization
properties which may contribute to the potency of their
anti-inflammatory effect. Though the exact mechanism of
the membrane stabilization by the extract is not known
yet; hypotonicity-induced hemolysis may arise from
shrinkage of the cells due to osmotic loss of intracellular
electrolyte and fluid components. The extract may inhibit
the processes, which may stimulate or enhance the efflux
of these intracellular component (Rajendran et al., 2008)
Methanol extract showed significant in-vitro anti-
inflammatory activity as compared to standard. The
methanol extract showed significant anti-inflammatory
activity (70.37 %) at the dose of 400 mg/ml. The results
of the in-vivo evaluation correlated well with the in vitro
results with the methanolic extract showing the most
promising results. Hence it can be concluded that the
petals of Crocus sativus “Cashmerianus™ have statistically
significant anti-inflammatory activity. Further studies are
going on to isolate the compound/s responsible for the
activity.
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