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Introduction

Plants significantly influence humankind in all spheres, including the environment, economy,
industry, spirituality, history, and aesthetics. They are widely used for health maintenance
over the globe and are regarded as the powerful source of many significant modern
pharmaceuticals because their phyto constituents are used as the chemical components in
drug production. Plant-based goods go by many different trade names, including natural
health products, plant food supplements, herbal medications, botanical drugs, botanicals,
phytomedicines, traditional medicines, herbal medicines, and traditional herbal medical
products. [4] Due to their considerable secondary metabolite systems, which include
saponins, tannins, alkaloids, phenols, flavonoids, fixed oils, and triterpenoids among others,
about 15,000 different plant species are employed in medicinal procedures in India. Cedrus
deodara, often known as Himalayan Cedar in English and Devdaar in Hindi, is one such
widely used medicinal plant. Devdaru, a Sanskrit word, means "the forest of the Gods" and is
also translated as "a celestial tree.” It is also known in India as "the pearl of Kashmir" due to
its abundance in the Kashmir valley. It belongs to the family Pinaceae, the biggest conifer
family with more than 230 species and a significant commercial importance, and is a
significant species of cedar. [1-2]

Due to the abundance of essential oils in every one of its sections, it is a significant aromatic
plant. Each component of the plant has the characteristics of being bitter, hot, oleaginous, and
somewhat smelly. The plant has a very long history of use in many ethnobotanical rituals and
practises among various civilizations throughout the world, including those in India, Pakistan,
China, and Korea, among others. Inflammations, dyspepsia, sleeplessness, cough, fever, urine
discharges, bronchitis, itching, elephantiasis, tuberculous glands, leucoderma, opthalmia, and
piles are just a few of the illnesses it is used to treat. The heartwood of Cedrus deodara is
traditionally used to strengthen the brain, balance the central nervous system, and enhance
cerebral function. Also used as an expectorant and carminative, wood. The plant is a rich
source of commercial lumber in the Western Himalaya region in addition to its medicinal
benefits. Its wood is of exceptional quality, and it has durability and resistance to rot. The
factory produces a lot of building materials and serves as a fuel supply. [3-5]

Description of the Plant

A 65-meter-tall, 4-meter-wide tree, Cedrus deodara is a sizable evergreen. The stem is
branching, and irregularly spaced, slightly ascending or descending branches emerge from it.
The stem is clothed in grayish-brown to dark brown bark with vertical or diagonal fractures
that are separated into oblong scales. The leaves are solitary, acicular, rigid, and silvery or
silver-blue in colour, measuring 25-37 cm long. On normal shoots, they are grouped spirally,
while on short halted shoots, they are placed in pseudowhorls. Male flowers are solitary,
upright, catkin-like, pale green to purple, oblong to ovoid, 2.5-4.6 cm long, and 1-1.5 cm in
diameter. When fully grown, they stand between 5 and 7.5 cm tall and become yellow from
pollen. The female flowers are single, upright, and born at the ends of branchlets that have
been halted. The female flowers are rectangular to ovoid in shape, 1.2-2 cm long, 0.6 cm
wide, and have a pale glaucous green hue when they are in bloom. The female cones have a
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persistent woody central shaft and are spirally structured with many fan-shaped scales or
megasporophyll when they are fully mature. The female cones are 7.5-12 cm long and 5-8.7
cm in diameter. The mature cones are reddish-brown in colour. A pair of winged seeds

measuring 2.5-3.7 cm long and 2-2.5 cm wide are carried by each scale. [6-7]

Cedrus deodara (a) tree in natural habitat, (b) male cones, (c) female cones[8-10]

Classification

NGO RAWNE

Kingdom: Plantae
Phylum: Tracheophyta
Division: Pinophyta
Class: Pinopsida
Order: Pinales

Family: Pinaceae
Genus: Cedrus
Species: Deodara[11]

Synonyms

ONOo R LDdDE

Hindi- Devdaar, Diar, Diyar

English- Deodar, Himalaya cedar

Sanskrit- Devdaru, Amara, Devahvaya

Guijarati- Devdaar

Marathi- Deodar

Malayalam- Devadaru, Devadaram, Devataram
Kannada- Bhadradarru, Daevadaaru, Gunduguragi
Marathi- Devadaru, Ewadar
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9. Urdu- Burada Deodar, Deodar

10.Tibetan- Than sin, Than-sin

11.Tamil- Devadaram, Tevataram, Tunumaram
12.Nepali- Devadaru [12-15]

Morphological Description

An evergreen tree that may grow to a height of 60 metres is the Cedrus deodara. It features
branchlets and horizontal branches with thin, nodding ends. The leaves are acicular and
glaucous green, 2.5-5 cm long, and have a needle-like structure. With vertical and diagonal
lines, the bark is grey or reddish brown in tone. The wood is strong and fragrant, with a hue
ranging from light yellowish-brown to brown, distinct yearly rings, and white medullary ray
lines. The male and female cones grow on different branches, making it a bisexual plant.
Female cones are born alone on the terminals of dwarf shoots, are cylindrical, range in size
from 2.5 to 4.5 cm, and have barrel structures. The fruits have a dry or hard coating and are
brown, oblong, and 3 to 6 inches long. A particularly popular landscaping tree is the deodar
cedar. Deodar trees used for landscaping are frequently dressed up for the holidays in the US.

[16-17]
Characters Description
Color Yellowish-Brown
Odour Aromatic
Taste Astringent and Febrifuge
Size Not Specific
Shape Heavy

Geographical distribution:

The Himalayas are the natural habitat of the deodar cedar. Deodar cedars have a lifespan of
hundreds of years. With dendrochronological recordings of their yearly rings, scientists may
gain an understanding of how climate change is impacting the ecosystems they reside in. To
protect the nearby plants, the trees prevent erosion and save soil. Several animals, including
crows and squirrels, can find shelter, food, and homes in them. At a height of 2,000-3,200 m,
Cedrus deodara is extensively dispersed in the Western Himalayas and is abundant in nations
such as China, Afghanistan, Pakistan, North-West India (Himachal Pradesh, Uttarakhand,
and Kashmir), and Nepal. From Kashmir to Garhwal, there are several deodar woods to be
found. [18-20]
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The main components of the oil are sesquiterpene, specifically -himachalene (12.5%) and -
himachalene (43%). Sesquiterpene alcohols, such as himachalol, allohimachalol, himadarol,
isocentdarol, and centdarol, relate to them. [22] Through spectroscopic analysis (Figure 2),
some compounds were isolated from the pine needles of Cedrus deodara and are identified as
9-hydroxy-dodecanoic acid, ethyl laurate, ethyl stearate, 3-beta-hydroxy-oleanolic acid
methylester, beta-sitosterol, shikimic acid, methyl coniferin, ferulic acid, and beta-glucoside.

[21-23]
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Three chemicals with strong antioxidant activity were extracted in substantial amounts from
dried plant heartwood powder and identified using spectroscopic techniques (1H NMR, 13C
NMR, IR, and LCMS). These were identified as (4, 4', 9-trihydroxy-3, 3'-dimethoxy-9, 9'-
epoxylignan), ()-matairesinol, ()nortrachelogenin, and a dibenzylbutyrolactollignan. This is
the first account of these chemicals being found in plants. Two lignans were recovered from
the butanol-soluble fraction of cedrus deodara wood purified with lead acetate. [23] The
presence of flavanoids, alkaloids, tannins, and saponins in the leaf component is shown by
phytochemical analysis. (-)-Wikstromal (7-79%), (-)-matairesinol (9-13%), and
benzylbutyrolactol (7-11%) were the main components of an isolated "CD lignan
combination™ made up of lignans from the plant's stem wood. [24-25]

Ayurvedic Activity

The three bodily forces of Vata (space and air), Pitta (fire), and Kapha are the primary tenets
of Ayurveda, according to the Tridosha hypothesis (water and earth). Cedrus deodara is a
revered plant that is used as a medicine in the Ayurvedic system of medicine to cure a
number of ailments. There are several synonyms for it, including Kilima, Macika, Suradaru,
Pitadru, Surahva, Tridashahva, Badradaru, Pitadaru, Amaradaru, Suradruma, Badakashta,
Amarakashta, Amaradaru, Amarahva, Daru, and Sarala. The plant has a Kapha-Vata Hara,
Dipana, Kasahara, and Dushta Vrana Shodhaka Karma. The decoction of the plant, together
with many other plants, is used in the treatment of hiccups (Hikka), respiratory issues
(Svasa), dysentery, and diarrhoea (Kaphaja Atisara), whilst the paste of the plant, along with
many other plants, is used to cure same conditions. Hemiplegia can be treated using it
(Urusthambha). It is prescribed in the Sushruta Samhita for the treatment of wounds,
inflammation, eye and nose issues, goitre and graves illnesses, fever, diarrhoea, and urinary
difficulties. It is used to cure urethritis, eye problems, fever, cough, and hiccups in Asthanga
Hrudaya. [26-27]

Traditional Uses- Because medicinal plants are more readily available and have superior
health effects without having any serious side effects, the rural people has a strong
understanding of plants and uses them more frequently than allopathic medications. For
instance, the rural populace of various regions throughout the world, including Nepal, India,
Pakistan, and Sri Lanka, among others, employs Cedrus deodara in numerous folkloric
traditions to treat a wide range of human maladies. Western Nepal's Karnali region residents
utilise the leaves' essential oil to relieve rheumatic discomfort. The bark and wood vapours
are employed as a snake deterrent in Kumaun, Uttarakhand, while the inhabitants of Nanda
Devi National Park utilise a bark decoction to treat fever and diarrhoea. The herb is utilised
as part of a skin treatment regimen in Sri Lanka. In some parts of Pakistan, wood oil is used
to treat a variety of skin conditions. Some examples of conventional use for cedrus deodar
include:

Treat urinary disorders
Treat bacterial infections
Treat fungal diseases
Treat ulcer

Treat diabtes

o s wnNE
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6. Treat helminthiasis
7. Treat itching,burns[28-30]

Pharmacological Activity- Pharmacological properties are given below:

1. Antiurolithiatic Activity:

Rats are being used to test the antiurolithiatic activity of a petroleum ether extract of C.
deodara heartwood. Increased salt and chloride elimination was noted as evidence of the
petroleum ether extract of C. deodara'’s diuretic action. Rats are pre-treated with the extract to
halt the decrease in urine production and pH that was first brought on by sodium oxalate, a
substance that causes urolithiasis. Comparing urine samples from rats given the extract to
those given sodium oxalate, where the amount of crystals was greatest, revealed that the
extract-treated animals had less crystals in their urine. Also, as compared to a normal rat,
treatment with sodium oxalate caused a decrease in the clearance of urea, creatinine, uric
acid, sodium, potassium, and chloride as well as an increase in the blood levels of these
substances, which indicates incorrect kidney function. Treatment with extracts was able to
heal this problem. In the kidneys of rats given the extract, there was also a decrease in lipid
peroxide levels and calcium oxalate crystals. The extract has a protective effect, as evidenced
by the histological analysis of the rat kidney. [31-35]

2. Antioxidant Activity:

The brain and nervous system are particularly vulnerable to free radical damage than other
tissues because they contain large concentrations of lipid and iron, two substances known to
play key roles in the production of free radical species. The antioxidant properties of C.
deodara were also well-reported. Cedrus deodara's antioxidant ingredients were discovered
using two different procedures. Dried C. deodara heartwood powder was fractionated and
purified after being defatted with petroleum ether and then extracted with chloroform. [36]
On the free radical 1, 1-diphenyl-2-picrylhydrazyl (DPPH), the chloroform extract shown
significant antioxidant activity. After that, silica gel column chromatography was used to
separate and purify this fraction. Spectroscopic techniques were used to identify three
compounds with strong antioxidant activity in considerable quantities (1H NMR, 13C NMR,
IR, and MS). These were identified as (4, 4', 9-trihydroxy-3, 3'dimethoxy-9, 9'-epoxylignan),
(-)-matairesinol, (-)-nortrachelogenin, and dibenzylbutyrolactollignan. [37]

3. Anti-diabetic and hypoglycemic:

Cedrus deoodara was tested against alloxan-induced diabetic rat models for its anti-diabetic
and hypoglycemia effects by Podder et al. According to the study, heartwood petroleum ether
extract, when administered at a dosage of 400 mg/kg body weight, showed effects similar to
those of the common medication glibenclamide and significantly reduced glucose tolerance
test results. The blood glucose level was significantly reduced at the dosages of 200 and 400
mg/kg body weight, however. An in-vivo investigation was conducted by Pradhan et al. to
determine the impact of petroleum ether extract on the body weight of alloxan-induced
diabetic rat models. The study found that administering extract dosages of 200 mg/kg and
400 mg/kg on days 14 and 21 significantly reduced body weight, and that administering
extract doses of 100 mg/kg on day 21 demonstrated activity against body weight. [38-40]
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4. Antihyperlipidemic activity:

C. deodara extracts in acetone and ethanol demonstrated antihyperlipidemic action in
newborn rats with monosodium glutamate-induced obesity. Monosodium glutamate-induced
obesity in rats was reported to result in an increase in body weight and a reduction in body
temperature. As compared to monosodium glutamate control, rats given 200 mg/kg of ethanol
and acetone extracts showed substantial weight reductions in the heart, liver, spleen, and
kidney in addition to body weight reductions of 6.54% and 6.73%, respectively. Rats treated
with 100 mg/kg and 200 mg/kg of ethanol extract, respectively, showed a substantial increase
in locomotor activity compared to the control group. Additionally, it was found that when
compared to the rats in the vehicle control group, the monosodium glutamate-treated rats had
significantly higher levels of blood sugar, total cholesterol, triglycerides, low-density
lipoprotein (LDL), and very low-density lipoprotein (VLDL), as well as lower levels of HDL.
A drop in blood glucose, total cholesterol, triglyceride, LDL, and VLDL coupled with an
increase in HDL level were seen after treatment with ethanolic and acetone extracts,
indicating that the plant's extracts may have antihyperlipidemic and antiobesity properties.
[41-45] In alloxan-induced diabetic rats, the hydroalcoholic extract of C. deodara and
Embelia ribes was tested for its anti-diabetic and hypolipidemic effects. The studies showed
that treatment with hydroalcoholic extracts at doses of 250 mg/kg and 500 mg/kg led to a
substantial increase in serum insulin levels as well as a reduction in blood sugar, total
cholesterol, and serum triglycerides. In addition, HDL cholesterol dramatically rises after
extract therapy. [46]

5. Anti-malarial activity:

The bioactivity of C. deodara essential oil against Culex quinuefasciatus and Aedes aegypti
adults was assessed. The plant's wood chips were utilised to extract the essential oil. The
plant's crushed wood chips were processed via a device of the Clevenger type to extract the
essential oil. Adults of A. aegypti were insensitive to the oil of C. deodara after 1 hour of
exposure and within the control range, but the reported LC50 for C. quinuefasciatus was
2.48%, indicating minimal efficacy. Against these two mosquitoes, the plant has only
moderate activity. [47]

6. Anti-cancer:

Shietal used CK-8 tests to examine the anti-cancer activity of the total ligans found in Cedrus
deodara pine needles against the A549 cell line. The study showed that CTL's inhibitory
effects were dose-dependent. Inhibitory effects of CTL were also seen in HelLa, HepG2,
MKN28, and HT-29 cell lines. Using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide (MTT) test, Chauhan et al. investigated the anti-cancerous properties of
Cedrus deodara as well as many other significant plants in BHK-21 cells. The findings
demonstrated that diverse plant extracts significantly slowed cell development at varying
doses. [48-50]

7. Anticonvulsant activity:

A substance isolated from the heartwood of C. deodara called 3, 4-bis (3,4-dimethoxyphenyl)
furan-2,5-dione (BDFD) has been shown to have anticonvulsant properties. According to the
findings of their investigation, BDFD protected albino rats against convulsions caused by 6-
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Hz, pilocarpine, and pentylenetetrazole (PTZ) in a dose-dependent manner. Also, in PTZ-, 6-
Hz-, and pilocarpine-induced seizures, 100 mg/kg of BDFD showed therapeutic benefits on
motor coordination. Also, it was noted that BDFD therapy increased the levels of GABA in
the test-rat brains. All of these findings point to BDFD's anticonvulsant properties. [51]

8. Antispasmodic Activity:

Himachal is a significant component of plant wood that has antispasmodic properties. The
pharmacological studies of himachal against various agonists (acetylcholine, histamine,
serotonin, nicotine, and barium chloride) and on various isolated smooth muscles (rat uterus,
guinea pig ileum, rabbit jejunum, and guinea pig seminal vesicle) revealed spasmolytic
activity comparable to that of papaverine. It is more efficient than papaverine at blocking
barium chloride's ability to cause spasm in the guinea pig ileum, but less so in the jejunum of
rabbits, and it has no calming effects on its own. In the conscious immobilised cat,
intragastric treatment of himachalol or papaverine (100 mg/kg) resulted in the similar rate of
inhibition of carbachol-induced intestinal spasm, lasting for roughly 2 hours, although
himachalol had a considerably earlier beginning of action than papaverine. Papaverine was
less effective than himachalol at preventing the guinea pig seminal vesicle's contraction in
response to epinephrine, while himachalol had no spasmolytic impact on the animal's
bronchial muscle. The cat experienced a dose-dependent drop in blood pressure and an
increase in femoral blood flow after receiving an intravenous injection of himachalol (3-10
mg/kg). [52-55]

9. Larvicidal activity:

Against the diamondback moth, Plutella xylostella, the essential oil of C. deodara displayed
larvicidal action. It was noted that the pentane fraction of the essential oil, which had an
LC50 value of 287 g/mL, was the most efficient in larvicidal activity against diamondback
moth P. xylostella second instars when derived via hydrodistillation of the plant's wood chips.
Furthermore, it was claimed that fractions with himachalenes as opposed to allantone as an
enrichment were more harmful. According to the data above, himachalenes and allantone
most likely contributed to the larvicidal action. [56]

10. Anti depressant:

In an in-vivo investigation using experimental albino mouse models, Kumar et al. assessed
the anti-depressant efficacy of Cedrus deodaran. In the forced swim test (FST), the compound
3,4-bis(3,4-dimethoxyphenyl) furan2,5-dione (BDFD), which was isolated from the plant's
heart wood, demonstrated antidepressant activity at a dosage of 100 mg/kg i.p. However, in
the tail suspension test (TST), the immobility time was not significantly reduced by the
BDFD treatment, indicating the compound's atypical antidepressant action. [57-58]

11. Anti-inflammatory and anti-arthritic activity:

The plant's air dried stem bark's aqueous extract was tested for its potential to treat arthritis
and inflammation. Using the method developed by Winter et colleagues in 1962, in
carrageenaninduced inflammation. The mice received an injection of 0.05 ml of 1%
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carrageenin suspension in the hind paw, and the outcomes of C. deodara were compared to
those of conventional medications betamethasone and phenylbutazone. It was discovered that
C. deodara was less efficient than usual. The granuloma pouch and cotton pellet methods
were used to assess the anti-infammatory activity in additional detail. The same standards
were applied, and the results suggest that betamethasone significantly reduces the amount of
exudates as compared to control (40%). Nevertheless, C. deodara and phenylbutazone
considerably reduce the amount of exudates by 20% and 30%, respectively. Nevertheless,
Cedrus deodara’s anti-inflammatory properties did not significantly decrease tuberculin rxn.
The rat paw edoema caused by compound 48/80 and nystatin were significantly inhibited by
the volatile oil of the plant's wood (50 and 100 mg/kg, p.0.). [59-61]

12.Antifungal activity:

In addition to two previously known sesquiterpenes, atlantone and (E)-atlantone, two novel
sesquiterpenes, (E)-(2S, 3S, 6R)-atlantone-2, 3-diol and (E)-(2S, 3S, 6S)-atlantone-2, 3, 6-
triol, were isolated from C. deodara and shown to exhibit antifungal activity. Aspergillus
flavus, Aspergillus niger, Aspergillus ochraceus, Aspergillus parasiticus, and Aspergillus
sydowii were reported to be inhibited by the use of n-hexane extract, chloroform extract,
atlantone, and (E)—atlantone. A. parasiticus and A. sydowii were also resistant to (E)-
(2S,3S,6R)-atlantone2,3-diol's limited antifungal activity, but (E)-(2S,3S,6S)-atlantone-2,3,6-
triol and both extracts inhibited Trichophyton rubrum. [62]

13.Antiapoptotic activity:

In human leukaemia Molt-4 cells and HL-60 cells, AP9-cd, a standardised combination of
lignans made up of (-)-wikstromal (75-79%), (-)-matairesinol (9-13%), and
dibenzylbutyrolactol (7-11%), was discovered to have a function in inducing apoptosis and
nitric oxide production. The combination reduced the number of Molt-4 cells that
proliferated, increased the percentage of sub-GO cells without a mitotic block, generated
apoptotic bodies, and encouraged the growth of DNA ladders. In Molt-4 and HL-60 cells,
AP9-cd also caused the production of nitric oxide, the development of peroxides, a decrease
in the potential of the mitochondrial membrane as well as an increase in the activity of
caspases-3, caspases-8, and caspases-9.

The study's findings showed that the leukaemia cell was destroyed as a result of the apoptotic
pathway being initiated.[63]

14.Antiproliferative activity:

Three different Cedrus species' wood essential oils, including those from Cedrus atlantica,
Cedrus libani, and Cedrus deodara, inhibited the growth of the K562 cell line with IC50
values of 23.38 1.7 g/mL, 59.37 2.67 g/mL, and 37.09 1.47 g/mL, respectively. The wood
essential oils of C. libani, C. deodara, and C. atlantica also caused erythroid differentiation at
concentrations of 15 2%, 20 2%, and 12 1.8%, respectively, in erythroid cells at 5 g/mL, 25
g/mL, and 10 g/mL. The findings imply that the wood essential oils of the three species of
Cedrus are a powerful source of the active ingredients needed to make anticancer
medications. [64-65]
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The anticancer properties of flavonoids isolated and extracted from C. deodara needles were
examined. The total flavonoid content of the needle of C. deodara was found to be up to
54.28%, with the main flavonoids myricetin, quercetin, kaempferol, and isorhamnetin having
concentrations of 1.89, 2.01, 2.94, and 1.22 mg/g, respectively. The extract had an 1C50 value
of 114.12 g/mL and, according to the MTT experiment, inhibited the proliferation of HepG2
cells in a dose-dependent manner. The plant extract also inhibited the growth of human
cervical carcinoma HeLa, stomach cancer MKN28, glioma SHG44, and lung carcinoma
Ab549 rather than HepG2 cells. The amount of HepG2 cells in the GO/G1 stage of the cell
cycle and the proportion of apoptotic HepG2 cells were both raised by the extract. [66]

15.Anti-leishmanial:

In an in-vitro test using certain parasites, Narayan et al. investigated the anti-leishmanial
efficacy of Cedrus deodara leaf extract. According to the study, benzene solvent was used to
extract the leaf, and the dose of 25 to 200 ug/ml showed impressive anti-leishmanial efficacy.
[67]

16.Neuroprotective Activity:

Cedrin, a chemical extracted from C. deodara, is thought to have neuroprotective properties.
Cedrin was found to increase cell survival in a concentration-dependent manner in PC12
cells damaged by treatment with A1-42. Malondialdehyde (MDA) and intracellular reactive
oxygen species were increased in PC12 cells treated with A1-42, whereas SOD activity was
decreased. Cedrin pre-treatment of the cells was able to correct this state, demonstrating its
antioxidant properties against oxidative stress brought on by A1-42.

In PC12 cells, where A1-42 had first failed, Cedrin also enhanced mitochondrial membrane
potential and the opening of the mitochondrial permeability transition pore. Eventually,
cedrin improved mitochondrial dysfunction and prevented apoptosis, all of which suggested
that cedrin had neuroprotective effects. It also lowered Bax expression, which was raised by
Al- 42, and promoted Bcl-2 activity, which was downregulated by A1-42. [68-70]

17.Anthelmintic activity:

According to reports, C. deodara's leaf extract has anthelmintic properties. It was discovered
that leaf extracts in petroleum ether, chloroform, ethyl acetate, and methanol had greater
antiadult Pheretima posthuma action. Petroleum ether required the least amount of time to
paralyse and kill the worms, followed by methanol, ethyl acetate, and chloroform, in that
order. [71]

18. Analgesic activity:

By using a hot plate reaction time model and acetic acid-induced writhing response in
mice, the oil of wood from C. deodara was examined for its analgesic potential. As a
reference control for the investigation, morphine and aspirin were employed. At all levels
of testing, the wood oil of C. deodara demonstrated substantial analgesic efficacy. [72]
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