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ABSTRACT

Many plants are essential in human health care, both in self-medication and
in national services. India has a great wealth of various naturally occurring
plant drugs which have great potential pharmacological activities. A number
of medicinal plants are used as rejuvenators as well as for treating various
disease conditions. Cedrus deodara, the common cedar is an important plant
belonging to the family pinaceae. C. deodara has been proven to have great

pharmacological potential with a great utility and usage as folklore medicine.
This review summarized the plant characteristics with chemical composition
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and their pharmacological activities. This is the first article reported in this
review form about C. Deodar which is benefits for science students who
involved in modern health concept.

INTRODUCTION: Nature always stands as a golden
mark to exemplify the outstanding phenomenon of
symbiosis. The plants are indispensible to man for his
life. Nature has provided a complete store-house of
remedies to cure all ailments of mankind. Major part
of our world population utilized plant medicines either
in part or entirely. Growing numbers of health care
consumers are turning to plant medicines for many
reasons- low cost and seeking natural alternatives with
fewer side effects are commonly cited.

Traditional use of medicines is recognized as a way to
learn about potential future medicines. Plant derived
medicines that have been developed as a result of
traditional knowledge being handed down from one
generation to the next. Various industries are now
searching into sources of alternative, more natural and
environmental friendly antimicrobials, antibiotics,
diabetics, antioxidants and crop protection agents.
Medicinal plants have provided a good source of a
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wide variety of compounds, such as phenolic
compounds, nitrogen compounds, vitamins,
terpenoids and some other secondary metabolites,
which are rich in valuable bioactivities, e.g.,
antioxidant, anti-inflammatory, antitumor, anti-
mutagenic, anti-carcinogenic, antibacterial and
antiviral activities. Medicinal plants have become the
main  object of chemists, biochemist, and
pharmaceutics. Their research plays an important role
for discovering and developing new drugs that
hopefully have more effectiveness and no side actions
like most modern drugs. These plants are also having
some non-medicinal uses such as flavors, foods,
ornamentals, spices and fumigants 2.

The World health Organisation (WHO) concluded that
4 billion people, 80 percent of the world population,
presently use herbal drugs for some aspect of primary
health care. Many pharmaceutical companies are
currently doing extensive evaluation of plant material
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collected from the rain forest and other places rich
with the potential medicinal value. Number of plants
derived pharmaceutical medicine are used in modern
medicine in way correlated directly with their
traditional uses as plant medicine of native cultures.
These herbal medicines are used from the time of
indigenous people’s traditional medicine and a
common element in an Ayurvedic, homeopathic,
naturopathic traditional oriental and Native American
Indian medicine** >,

The different systems of medicine practiced in India,
Ayurveda, Siddha, Unani, Amchi and local health
traditions, utilize a large number of plants for the
treatment of human diseases. Different authors have
been described, identified these medicinal plants. 7. 8,9,
1 A number of medicinal plants are used as
rejuvenators as well as for treating various disease
conditions. They may be tonics, anti-malarial,
antipyretics, aphrodisiacs, expectorants, hepato-
protectives, anti-rheumatics, diuretics etc. An upward
trend has been observed in the research on herbals.
Export- Import Bank reports suggest that the global
trade of plant-derived and plant originated products is
around US $60 billion.

As we know that India, with its mega-biodiversity and
knowledge-rich ancient traditional systems of
medicine viz. Ayurveda, Siddha, Unani and local health
traditions, provides a strong base for the utilization of
a large number of plants in general healthcare and
alleviation of common ailments of the people. In the
present era, allopathic medication is showing severe
side effects, it is important to look always a new herbal
remedy for treating diseases. Based on the reported
data, we are trying to give a brief review on Cedrus
deodara (figure 1) for the public interest to implement
in daily life which is not reported till now. So in this
review, the literature tells us about the taxonomical
classification of C. deodara, its main constituents and
various pharmacological properties.

Among Hindus, as the name deodar suggests, it is
worshipped as a divine tree. The first half of plant
name i.e., the word deva means the word divine, deity,
deus and the second part connotes durum, druid, tree,
true. Forest full of Devadaru trees was the favorite
abode or living place of ancient India sages and their
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families who were devoted to Hindu God Shiva. To
please lord Shiva, the sages used to perform very
difficult tapasya (meditation) in deodars forests, so this
plant is believed as sacred tree.

In India total area under Deodara forest is about 2,
03,263 ha comprising of 69,872 20,391, 1, 13,000 ha in
Himachal Pradesh, Uttar Pradesh and Jammu and
Kashmir. *

Taxonomical classification:

Division: Pinophyta
Kingdom: Plantae
Class: Pinopsida
Order: Pinales
Family: Pinaceae
Genus: Cedrus
Species: C. deodara
Synonyms:

1. Latin- Cedrus deodara

N

. English- deodar, Himalaya cedar

3. Hindi- devdaar, diar, diyar

D

. Sanskrit- devdaru, amara, devahvaya

Ul

. Gujarati- devdaar
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6. Marathi- deodar

~

. Malayalam- devadaru, devadaram, devataram

8. Kannada- bhadradaaru, daevadaaru, gunduguragi
9. Marathi- devadaru, ewadar

10. Urdu- burada deodar, deodar

11. Tibetan- than sin, than-sin

12. Tamil- devadaram, tevataram, tunu maram
13. Nepali- devadaru

According to ayurveda this plant is having some
important features like:

¢ Gunna (properties) - laghu (light) and snigdh
(slimy)

¢ Rasa (taste)- tickt (bitter)

¢ Virya (potency) — ushan (hot)

C. deodara is an evergreen conifer tree reaching unto
85 m in height with almost rough black, furrowed bark
and spreading branches, shoots dimorphic, leaves 2-5,-
5-8 cm needle like Triquetrous, sharp, pointed, flowers
usually monoecious, but some trees or branches
habitually Bear flowers of one sex.™ Al parts are
bitter, hot, slightly pungent, oleaginous in nature.,
Cedrus is a genus of Pinacea with basically tropical and
subtropical worldwide distribution; the genus s
comprised of trees which are sometimes cultivated
either for their usefulness to traditional cultures or for
ornamental purposes.

Seeds are shed in season of winters. A tree of deodara
can live up to 600 years. Flowers appear in September
and October. The best trees are found on deep and
drained soils. High atmospheric moisture is favourable.
Shade is good for the growth, but young trees are
prone to injury from frosts and cold wind. The
chemical composition of plant is shown in table 1.

Table 1: Chemical composition of plant **

Chemical content in percentage
C 83.50
N 0.28
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0.055

0.06
Ca 2.60
Mg 0.017

C = Organic carbon, N = Nitrogen, P = Phosphorus, K = Potassium,
Ca = Calcium, Mg = Magnesium

Geographical distribution: Cedrus (true cedar) is one
of 11 commonly accepted genera in Pinaceae, first
described by Trew in 1757.2* It comprises four species
Cedrus deodara, Cedrus libani, Cedrus brevifolia and
Cedrus atlantica.*>*® The characteristics of different
species as in table 2.

e Cedrus atlantica

Scientific name: C. atlantica (Endl.) G. Manetti ex
Carriere

Common name: Atlas cedar

Occurrence: In Algeria on Mts. Babor & Tababort & in
Hodna Mtns; in Morocco in Rif Mtns,

At 1,370B2, 200 m elevation; planted in US.

Height at maturity (m): 9B40

Cultivated first time (year): Before 1840

e (. breviifolia

Scientific name: C. breviifolia (Hook. f.) A. Henry
Common name: Cyprian cedar

Occurrence: Two separate locations on Mt. Paphos in
western Cyprus; at 900B1, 525 m elevation

Height at maturity (m): 8824

Cultivated first time (year): 1879

e (. deodara

Scientific name: C. deodara (Roxb. Ex D. Don) G. Don F.
Common name: deodar cedar

Occurrence: E. Afghanistan (Hindu Kush), N.W.
Pakistan (Karakoram), N.W. India (Kashmir & Gharwal,
Himalaya), rare in Nepal; at 1, 700B3, 000 m in western
range & 1,300B3, 300 m in eastern range; planted in
us.

Height at maturity (m): 15B50

Cultivated first time (year): 1831

e (. libani

Scientific name: C. libani A. Rich.
Common name: cedar of Lebanon
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Occurrence: In S Turkey (Taurus Mtns), also Syria
(Djebel el Ansiriya) & Lebanon (Djebel

Loubnan); disjunct relict population in N Turkey near
Black Sea; at 1,300B3,000 m elevation; planted in the
us

Height at maturity (m): 15B40

Cultivated first time (year): Pre-1650

TABLE 2: CHARACTERISTICS OF DIFFERENT SPECIES OF C.
DEODAR

Cone size
Species Ripe color Length (cm) Width(cm)
C. atlantica Light brown 5B8 3B5
C. brevifolia Light brown 5B10 3B6
C. deodara Reddish brown 7B13 5B9
C. libani Grayish brown 8B12 3B6
Seed size
Species Length (mm) Width (mm)
C. atlantica 8B13 4B6
C. brevifolia 8B14 5B6
C. deodara 104B15 5B7
C. libani 10B1 4B6
Leaf size
Species Length (cm) No. in whorls
C. atlantica 1B2.5 20B45
C. brevifolia 0.5B1.6 15B20
C. deodara 2B6.0 20B30
C. libani 1B3.5 20B40

Essential oils are mainly produced from the plant,
which are having the great medicinal and
pharmaceutical use.””! In the Indus-unic system, oil
and extracts of plant are used in the various ailments
for the treatment of patients like in inflammations,
dyspepsia, insomnia, cough, fever, urinary discharges,
ozoena, bronchitis, itching, elephantiasis, tuberculous
glands, leucoderma, opthalmia, plies, disorders of the
mind, diseases of the skin and of the blood 2. Various
part of the plant has enormous uses, wood extract is
carminative, diaphoretic and antipyretic, and has also
been used to treat flatulence, rheumatism, piles,
kidney stone, pulmonary and urinary disorder. Bark
extract is used as astringent and also useful for
treating fever, diarrheoa and dysentery.

The oleoresin of deodar and the dark colored oil
obtained from the wood are valued for their
application for ulcers and skin diseases. M1 pye to its
woody odor, epidermic and antiseptic properties, it is
used for soap fragrance. Being non-toxic to mammals,
it is used to control house hold insects in place of
pyretherin. Sizable quantities of wood are used for
distillation purpose which is used worldwide in the
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soap industry and also reported to have the property
of protection against moths and beetles and toxicity
and resistance properties of wood against termites. [20]

Chemical constituents: The principle constituents of
the oil are sesquiterpene i.e., a- himachalene (12.5%)
and B-himachalene (43%)?Y associated with them are
sesquiterpene alcohols (himachalol, allohimachalol,
himadarol, isocentdarol and centdarol.*? Through
spectroscopic analysis (Figure 2), some compounds
were isolated from the pine needles of cedrus deodara
are identified as 9-hydroxy-dodecanoic acid , ethyl
laurate , ethyl stearate , 3-beta-hydroxy-oleanolic acid
methyl ester , beta-sitosterol , shikimic acid , methyl
coniferin, ferulic acid, beta-glucoside.

From dried heartwood powder of plant three
compounds with potent antioxidant activity were
isolated in significant yields and identified by
spectroscopic methods (*H NMR, **C NMR, IR, and LC-
MS). They were identified as (-)-matairesinol, (-)-
nortrachelogenin, and a dibenzylbutyrolactollignan (4,
4’, 9-trihydroxy-3, 3’-dimethoxy-9, 9’-epoxylignan).
This is the first report of the occurrence of these
compounds in plant. From lead acetate purified
butanol soluble fraction of wood of cedrus deodara
two lignans were isolated.”®! From phytochemical
screening of leaf part shows the presence o flavanoids,
alkaloids, tannins and saponins.?* An isolated "CD
lignan mixture" comprising lignans from stem wood of
the plant consisted of (-)-wikstromal (7-79%), (-)-

matairesinol (9-13%) and benzylbutyrolactol (7-
11%).%!
Further, cedeodarin (6-methyltaxifolin),

dihydromyricetin, cedrin (6-methyldihydromyrecetin)
& cedrinoside are also isolated from cedar wood. *°
Isohimachalone, a compound from the essential oil of
cedar wood was isolated. "}

(-)-WIKSTROMAL
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FIG. 2: STRUCTURE OF CHEMICAL CONSTITUENTS

Pharmacological Activities:

Antimicrobial:
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methanol and acetone. Chloroform and acetone
extracts of cones showed 13 and 14 mm zones of
inhibition, respectively, whereas acetone and
methanol extracts of leaf exhibited 12 and 14 mm,
respectively, in broth dilution assay using ampicillin
(10g/disc) as positive control exhibiting 14 mm or
more zones of inhibition. The chemical composition
of C. deodara and volatile oils obtained from the
leaves by steam distillation was analysed using gas
chromatograph and mass spectroscopy analysis
(GC-MS). To evaluate in vitro antimicrobial activity,
all volatile oils were tested against Gram-positive
and Gram-negative bacteria. Volatile oil and a- and
B-pinene shows good anti bacterial activity. Extract
and oil obtained from the root, stem, and leaf of
plant were tested against E. coli. Both the oil and
extract shows significant inhibition of the test
organism.[zsl Ethanolic extract from the wood part
of plant was evaluated against three gram positive
(Staphylococcus aureus, Enterococcus faecalis,
Bacillus cereus) and three gram negative (Klebsiella
pneumonia, Pseudomonas aeruginosa, Escherichia
coli) micro organism and C. deodara found to have a
good antibacterial action.”®”

Anti-fungal activity: The fungicidal activity is
persisted for longer period in essential oils of the
pIant.BO] The anti-fungal effects of the essential oil
of Cedrus deodara Roxb. , as well as some of its
active components, against storage moulds of
Capsicum annuum L. have been previously
investigated.®™ The antifungal activity of root oil
and compounds isolated from the oil were
evaluated against Candida albicans and Aspergillus
fumigatus. Cedrus deodara oil at the concentration
of 150 pg/disc showed zone of inhibition against A.
fumigatus but at the same concentration did not
show any antifungal activity against C. albicans.
Trans-atlantone and allo-himachalol, isolated from
the oil also have not shown any antifungal activity,
while himachalol at the concentration of 150
ug/disc showed zone of inhibition against A.
fumigates.m] The anti-Fusarium oxysporum f. sp
cicer (FOC) and anti-Alternaria porri (A. porri)
effects of C. deodara shows potent anti fungal
activity against both the fungal strains.”¥!

e Anti-bacterial activity: Leaf and cone part of plant
(C. deodara) were extracted with chloroform,
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¢ Insecticidal activity: Previously, from screening Central nervous system:

program of natural products for insecticidal L ] o
e Anxiolytic and anticonvulsant activity: Currently

properties, it was already found that Himalayan
cedarwood oil show cidal property against adult
Indian mosquitoes, Anopheles slephensis, at low
conc. (KD50 0.4452% in acetone). Plant is enriched
with qualities like pleasant odor, low cost, abundant
availability of raw material and high potency against
mosquitoes. These results make us to investigate
further the insecticidal principle of Himalayan
cedarwood oil. Chromatographic fractions of
Himalayan Cedarwood oil were bioassayed against
the Pulse beetle (Callosobruchus analis F.) and
housefly (Mucus domestica L.). Almost all fractions
showed insecticidal activity against both the test
species. (341

Mollusicidal activity: Mixtures of three plants were
used against Lymnea acuminate. Fruit powder of
Embelia ribes in combination with Azadirachta
indica and Cedrus deodara oil with synergists MGK-
264, piperonyl butoxide (PB) in binary and tertiary
combinations. Combination of these three was
more toxic with respect to the single treatment of
the plant-dervied molluscides. The order of toxicity
of various tertiary combinations against Lymnaea
acuminata was Lawsonia inermis seed + Cedrus
deodara + Embelia ribes > Lawsonia inermis seed +
Azadirachta indica + Embelia ribes > Lawsonia
inermis seed + Polianthes tuberosa + Embelia ribes >
Lawsonia inermis seed + Allium sativum + Embelia
ribes. Combination in the ratio of (1:1:1) of
Lawsonia inermis seed powder with Cedrus
deodora oil and Embelia ribes fruit powder against
Lymnaea acuminate revealed maximum inhibition
against Lymnea acuminate.®

Anti-tubercular activity: Chloroform and acetone
extract obtained from the leaf and cone part of
plant shows good anti-tubercular activity caused by
mycobacterium tuberculosis in tuberculosis gland.
Cone showed 13 and 14mm zone of inhibition and
leaf exhibited 12 and 14mm of inhibition
respectively. Methodology applied was broth
dilution method and ampicillin was taken as
positive control, which exhibit 14mm of zone
inhibition. ¢

the most widely prescribed medication for anxiety
disorders are Benzodiazepines but because of
unwanted side effects, development of new
pharmacological agents from plants sources is well
justified.®”! For this reason anticonvulsant and
anxiolytic activity of the plant was evaluate. The
heart wood extracts of Cedrus deodara (ALCD) was
studied for anxiolytic and anticonvulsant activity by
three experimental models namely Elevated plus
maze test, Light dark model, locomotor activity by
actophotometer and anticonvulsant activity was
studied by using Pentylene tetrazole induced
convulsions and Maximal electro shock induced
convulsions and pretreatment with ALCD followed
by estimation of GABA in rat brain tissues was
performed to study the effect of ALCD on GABA
levels of brain.

The elevated plus maze is currently one of the most
widely used models of animal anxiety.[38’39'4°] The
animals being exposed to the new environment
tend to avoid open entries and prefer to stay in
closed arm due to fear. The ALCD at 50, 100 and
200mg/kg doses has significantly increased the time
spent and number of entries in to the open arm
indicating the test drugs could reduce the fear and
anxiety in the mice. In Light dark model, ALCD (50,
100, 200mg/kg) has increased the time spent and
number of entries in to the light compartment.
Anxiolytics should reduce the natural aversion to
light, the essential feature of this model is that
anxiolytic drugs increase the number of crossings
and/or the time spent in the light compartment.

These results suggests that, extract administration
could reduce the aversion fear and produce
anxiolytic activity. In pentylene tetrazole induced
convulsions model “Y the ALCD (100, 200 mg/kg)
has significantly increased the onset of clonus,
onset of tonus and percentage protection when
compare to control group and in MES induced
convulsions model. *# ALCD (100, 200 mg/kg) has
significantly decreased the duration of tonic
extensor and increased the percentage protection
when compare to the control group.
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GABA appears to play an important role in the
pathogenesis of several neuropsychiatric disorders.
Many of the traditional agents used to treat
psychiatric disorders are known to act, at least in
part, by enhancing GABA activity, while some of the
newer agents may exert their therapeutic effects
exclusively via GABAergic actions. So the result
shows that seven days treatment with ALCD (30
mg/kg, 100mg/kg p.o.) and further GABA estimation
in brain showed significant enhancement of GABA
levels in cerebellum and whole brain other than
cerebellum compared to control group. (431

Neuroleptic activity: Traditionally the heartwood of
C. deodara plant was used to enhance cerebral
function, balance the mind, body connection,
nervous system and strengthen the brain. It was
reported to possess CNS depressant and
neuroleptic activity. (441

Metabolic Disorder:

e Anti-diabetic Activity: Powdered woods of C.

deodora defatted with petroleum ether and
extracted from ethanol. Further ethanol extract was
subjected for physiochemical screening. From
phytochemical screening Cedrus deodora woods
gave positive result for thr presence of glycosides,
tannins, fixed oils, flavanoids, and triterpenoids.
Preformulation studies were carried out for the
investigation of physicochemical character of a drug
substances alone and when combined with
excipients.

The overall objective of preformulation testing was
to generate information useful in developing stable
and bio available dosage form. In preformulation
studies, the formula was designed (PF1, PF2, PF3)
with different concentration of excipients. In PF1
(with lactose) and PF2 (with starch) granules were
not found. Formulation PF3 (with microcrystalline
cellulose) shown formation of granules and
granules were further evaluated for physical
character and in vitro studies. The in vitro drug
release studies of formulation PF3 showed 80.56 +
1.06% of drug release.

The C. deodara wood extract were, then made into
capsule with various pharmaceutical excipients and

ISSN: 0975-8232

then evaluated. The formulation F3 (per capsule:
crude extract 190 mg, micro crystalline cellulose
159 mg, dicalcium phosphate 71.4 mg,
methylparabe sodium 6.6 mg, propyl paraben
sodium 5 mg, magnesium stearate 11 mg, talc 7 mg)
was selected as best formulation compare to the
other formulations. The capsule prepared from the
wood extract of the plant, above mentioned
formula was subjected to in vivo studies, such as,
acute toxicity and antidiabetic which revealed that
the study had a vital role in the management of
diabetes. *°!

Antioxidant Activity: The brain and nervous system
are rich in lipid and iron, both known to be
important in generating free radical species, so
these two part of our body are highly susceptible to
free radical damage than other tissue. C. deodara
was also reported to have good antioxidant
property. “® Two processes were involved to
identify the antioxidant components of Cedrus
deodara. Fractionation and purification was done of
dried heartwood powder of C. deodara, first
defatted with petroleum ether and then extracted
with chloroform.

The chloroform extract showed strong antioxidant
activity on 1, 1-diphenyl-2-picrylhydrazyl (DPPH)
free radical. This fraction was then forwarded to
separation and purification using silica gel column
chromatography. Three compounds with potent
antioxidant activity were isolated in significant
yields and identified by spectroscopic methods (1H
NMR, 13C NMR, IR, and MS). They were identified
as (-)-matairesinol, (-)-nortrachelogenin, and a
dibenzylbutyrolactollignan (4, 4’, 9-trihydroxy-3, 3’-
dimethoxy-9, 9’-epoxylignan).

Kidney and Gastro Intestinal Disorder:

o Diuretic and Anti- Urolithiatic Activity: Petroleum

ether extract (PECD) of the heart wood of C.
deodara was tested for its diuretic and anti-
urolithiatic activity. Sodium oxalate (70mg/kg, i.p)
for 10 days was experimentally used to induce
urolithiasis. In sodium oxalate treated rats, crystal
was observed in urine under light microscope and
elevation of serum parameters indicated the
development of nephrolithiasis in the control
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group. Administration of PECD for 10 days along
with inducing agent i.e, sodium oxalate prevented
elevated serum biochemical levels due to the
elimination of these in urine. Histology study shows
that PECD treatement had protected against
sodium oxalate induced nephrolithiasis. So from the
above study, it was concluded that the plant has
great potential to inhibit stone formation. *”!

Antispasmodic Activity: Himachalol is one of the
major constituent of wood of plant, which is having
antispasmodic activity. The pharmacological
studies of himachalol on various isolated smooth
muscles (rat uterus, guinea pig seminal vesicle, and
guinea pig ileum and rabbit jejunum) and against
different  agonists  (acetylcholine, histamine,
serotonin, nicotine, and barium chloride) indicated
spasmolytic activity similar to that of papaverine. It
has potent antagonist activity against barium
chloride-induced spasm of guinea pig ileum than
papaverine but less effective in case of rabbit
jejunum and had no relaxing effect alone.

In the conscious immobilized cat, intragastric
administration of himachalol or papaverine (100
mg/kg) produced same rate of inhibition of
carbachol-induced spasm of the intestine, lasting
about 2 hr, but himachalol had much faster onset of
action than papaverine. Effectiveness of papaverine
in antagonizing epinephrine-induced contraction of
the guinea pig seminal vesicle was less than
himachalol but himachalol was devoid of
spasmolytic effect on the bronchial musculature of
guinea pig. Intravenous injection of himachalol (3—
10 mg/kg) in the cat produced a dose-dependent
fall in blood pressure and an increased femoral
blood flow.

Anti-secretory and anti-ulcer activities: The volatile
oil extracted by steam distillation of C. deodara
wood was examined for its gastric anti-secretory
and antiulcer effect in the pylorus-ligated rat model
and ethanol induced gastric lesions in rats. It was
reported that volatile oil showed significant anti-
secretory activity as evidenced by decreased gastric
fluid volume, total acidity, free acidity and increase
in the pH of the gastric fluid in pylorus-ligated rats
and this study revealed that pretreatment with
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Cedrus deodara significantly reduced the number of
ulcer, ulcer score and ulcer index in pylorus-ligated
and ethanol treated rats.*®!

Bone and Joint Disorder:

e Anti-infllammatory and anti-arthritic activity:

Aqueous extract of air dried stem bark of the plant
was screened for ifs anti-inflammatory and anti-
arthritic  activity. In  carrageenan induced
inflammation utilizing the technique of Winter et al
1962. ! The animals were injected with 0.05ml of
1% suspension of carrageenin, in the hind paw and
then the result of C. deodara was compared with
standard drug, betamethasone and
phenylbutazone. C. deodara was found to be less
effective than standard. Anti-infammatory activity
was further evaluated using granuloma pouch and
cotton pellet method.

Standard used were the same and result obtained
reveals that Betamethasone shows marked
decrease in the volume of exudates as compared to
control (40%). On the other hand C. deodara and
phenylbutazone significantly decrease the volume
exudates 20% and 30%. But the anti-inflammatory
activity of Cedrus deodara did not show significant
inhibition of Tuberculin rxn. The volatile oil of the
wood of the plant (50 and 100 mg/kg, p.o.)
produced a significant inhibition of compound
48/80 and nystatin-induced rat paw edema.

The anti-inflammatory activity of C. deodara was
further studied on formaldehyde induced arthritis
by the method of Selye (1949) ®” and on adjuvant
arthritis by the technique of Newbould (1963). %
Formaldehyde induced arthritis was produced in
animals by injecting 0.1 ml of 2% formaldehyde
(V/V) into the hind paw under the planter
aponeurosis. Similarly, adjuvant arthritis was
induced in animals by injecting 0.05 ml of Freund’s
adjuvant containing a suspension of heat killed
tubercle bacilli (human D.T. strain) in liquid paraffin
(5 mg/ml).both the standard drug and C. deodara
shows antiarthritic activity. Incidence of gastric
ulcer was maximum with betamethasone and
minimum with C. deodara.®?
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e Wound healing property: Its oil has been reported
to possess anti-inflammatory and anti-microbial
activities. The plant has also shown wound healing
properties and is particularly useful in infective
wounds. !

Pharmacological Activity on Cells:

¢ Immunomodulatory activity: Volatile oil of cedrus
deodara at a dose 50 and 100mg/kg significantly
inhibit neutrophil adhesion to nylon fibers and also
inhibit type Il hypersensitivity reaction i.e., arthus
reaction induced by methylated bovine serum
albumin and it also inhibit the sheep erythrocytes
and oxazolone induced delayed type hypersensitive
reaction. **

e Cytotoxic Activity: “CD lignin mixture” isolated from
the stem wood of Cedrus deodara consisted of (-)-
wikstromal (75 - 79 %), (-)-matairesinol (9 - 13 %)
and benzylbutyrolactol (7 - 11 %). This mixture was
evaluated for its in vitro anticancer activity. The in
vivo anticancer activity of CD lignan mixture was
studied using Ehrlich ascites carcinoma and colon
carcinoma (CA-51) models in mice. Also effect was
studied on annexin V binding, intracellular caspases
and DNA fragmentation to gain insight into the
mode of action. This lignin mixture showed
significant dose-dependent effects against several
cancer cell lines such as cervix, colon, liver, prostate
and neuroblastoma at 10, 30 and 100 mg/mL. (53]

e Anti-malarial activity: Essential oil from C. deodara
was evaluated for bioactivity against the adults of
Culex quinuefasciatus and Aedes aegypti. Wood
chips of plant were used to obtain essential oil.
Clevenger’s type apparatus was used to obtain
essential oil from crushed wood chips of the plant.
Adults of A. aegypti were insensitive towards the oil
of C. deodara under the conc. range and 1hr of
exposure whereas against C. quinuefasciatus,
reported LC50 was 2.48% respectively, indicating
low effictivity. Plant shows moderate activity
against these two mosquitos. [5e]

e Mast cell stabilizing and lipoxygenase inhibitory
activity: Volatile oil of C. deodara, administered
orally at the doses of 50, 100 and 200 mg/kg body
weight. It significantly inhibited the pedal edema

ISSN: 0975-8232

induced in rat by 48/80 compound. It also inhibits
the enzyme lipooxygenase, key factor to cause
edema at a conc. of 200 micrograms/ml. Thus, C.
deodara wood oil is act as a potent inhibitor of
inflammation by showing the property of mast cell
stabilizing activity and the inhibition of leukotriene
synthesis. Further himachalol which is isolated from
the wood part of the plant is also used in asthma,
having the property of mast cell stabilization. *”!

e Anti-allergic activity: Phytochemical investigation
shows that presence of some medicinal important
constituents in the plants are responsible for the
treatment various disease. Likewise, himachalol is
one of the major constituent which is reported to
have potent anti-allergic property. [58]

Pharmacodynamic effects of Cedrus deodara: The
Pharmacodynamic effects of C. deodara wood
essential oil were investigated in mice and rats. The oil
shows significant anti-inflammatory activity in
carrageenan-induced oedema in rats. It was devoid of
analgesic, sedative and motor in coordinating activities
in mice. However, pentobarbitone-induced hypnosis
was significantly increases due to inhibition of drug
metabolizing enzyme. [53]

Toxicology profile: GC-Mass analysis and spectral
studies were done on root oil of Cedrus deodara. This
oil is being used orally as anti-ulcer agent by Hakeems.
Mammalian toxicity was determined, by oral
administration, against albino rats (Wister strain). The
LD50 by probit mortality graph was found to be 34.4
gm/kg and this is quite safe as compared to Neem oil
LD50 (5gm/kg). '*%

DISCUSSION AND CONCLUSION: Herbal medicine has
become a popular form of health care, even though
several differences exist between herbal and
conventional pharmacological treatments. Several
specific herbal extracts have been demonstrated to be
efficacious for specific conditions. Even though public
do the carry risk of taking allopathic medicine instead
of herbal treatments. As outlined above, results from
various studies indicated that C. deodara possesses
have many qualities, including anti-inflammatory,
antitumor, and immunomodulatory properties, as well
as exerting an influence on the nervous system,
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effect, neuroleptic effect, antioxidant

property.

Further, clinical studies can be conducted, as well as
studies in multiple animal-based models using a
variety of suitable biochemical markers to understand
its mechanism of action. It is also important for
isolation and much more effective when given in
combination with other herbs.
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