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INTRODUCTION 

Cedrus deodara (Deodar) belongs to (Pinaceae) and found in hilly 

areas of NWFP. It is tall ever-green tree with spreading horizontal 

branches and circular leaves. It has mostly terpenoids. Various parts or 

their extract has been used in Eastern medicine for a long time. The 

wood extract is carminative, diaphoretic and useful in fever, flatulence, 

pulmonary and urinary disorders, rheumatism, piles and kidney stones. 

Bark extract is astringent and useful for fever, diarrhoea and dysentery 

as described by Baquar (1989) in his book “Medicinal and Poisonous 

Plants of Pakistan”. 

Oil is a diaphoretic and useful in skin diseases. The needles 

contain ascorbic acid and cholesterin. In NWFP, the root oil is used as 

anti-ulcer drug by Hakims. The oily material was provided by Mr. Abdul 

Haseeb Khan, Chairman, Brookes Pharma (Pakistan) Limited, for 

detailed investigations and its pharmacological properties. As very little 

pharmacokinetic and pharmacodynamic studies has been done on this, 

Mr. Khan was interested in further investigations, i.e. its toxicity, 

curative effect, side effects and adverse effects (pathologic), if any, 

especially as anti-ulcer drug, for his Herbal Medicine Department. 

As far as the analysis is concerned work has been done in India, 

Pakistan and other countries. For example, Bisarya and Sukh (1968a) 
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analysed the Cedrus terpenes and reported the structure of Himachalol 

and Bisarya and Sukhi (1968b), reported the structure of 

Allohimachalol. Similarly, Norin and Winell (1971), Pande et al. (1971), 

Alexander et al. (1972), reported their studies on terpenoids. 

Shankaranarayan et al. (1973) reported the structure of 

Deodarone and Atlantone isolated from Cedrus deodara oil. Adam et al. 

(1974a) isolated and described the structure of C12 ketone from Cedrus 

atlantica and Cedrus deodara. 

Raghunthan et al. (1974) described the constituents of deodarin. 

While Sabine (1975) described procarcinogenic, enzyme inducing and 

insecticidal effects of cedar wood components. Kar et al. (1975) reported 

that Himachalol shows antispasmodic activity. Agarwal and Rastogi 

(1981) reported structure of several trepenoids like himasecollone, 

himachalol and cendarol.  

Agarwal and Rastogi (1982) reported meso-secoisolariciresinol I 

and cedrusinin II from Cedrus deodara. Avcibasi et al. (1987) reported 

the isolation and structure of 4 new terpenoids namely α-torosol,  

β-torosol, andirolactone and trans-atlantone-6-ol from Cedrus libanotica 

wood. Avcibasi et al. (1988) reported the isolation and structure of  

4 terpenoids from Cedrus laban wood. They have isolated 3 new 

terpenoid namely atlantonic acid, dihydroatlantonic acid and libanotic 
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acid and 3 resin acids namely abietic acid, dehydroabietic acid and 

isodextropimaric acid. 

Singh and Agarwal (1988) reported insecticidal activity of cedar 

wood oil. From Pakistan Khan and Naheed (1988, 1990) also worked on 

isolation and structure determination of various terpenoids from Cedrus 

deodara. Tandam et al. (1989) reported dermal application of Cedrus 

deodara extract for skin diseases. Avcibasi et al. (1990) described 

chemical investigation of sesquiterpenoids, while Zhang et al. (1990) 

reported the bioactive condensed tannins.  

Leibovitch et al. (1991) reported increased serum alkaline 

phosphatase activity as a possible indicator of renal damage, whereas 

Domar et al. (1992) reported the activity of intestinal alkaline 

phosphatase in human organs. Sonawane et al. (1992) reported 

synthesis of aromatic himachalene. Chowdhry et al. (1997) reported that 

himachalol has antifungal activity and Digrak et al. (1999) reported 

about the antimicrobial activities of different pinus species.  

Simide et al. (1999) reported the preliminary studies on 

immunomodulatory activity of Cedrus deodara wood oil. Shinde et al. 

(1999a and 1999b) reported about anti-inflammatory and analgesic 

activity of Cedrus deodara wood oil and also reported about mast cell 

stabilizing lipoxygenase inhibitory activity of Cedrus deodara wood oil. 
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Rawat et al. (2000) described clinical and immunologic evaluation of 

Cedrus deodara pollens while, Wolff et al. (2001) reported about the fatty 

acid composition of the oil from various Pinaceae trees. Dimri and 

Sharma (2004b) reported the effects of oil on sarcoptic mange and its 

control with oil of Cedrus deodara. 



5 
 

PURPOSE OF STUDY: 

In the present work, I.R, NMR, GC-mass spectral analysis and 

structure identification was done. Study of pathological effects of the oral 

administration of Cedrus oil on the GIT (oesophagous, stomach, ileum, 

liver) and kidney was done. Prior to that LD50 of the oil was also 

determined, to give some idea of dose for anti-ulcer treatment by the oil. 

In addition, preliminary antifungal effect (in vitro) of oil, himachalol, 

allohimachalol, trans atlantane acid fraction and neutral fraction was 

also studied.  

Liver is the main seat of synthesis and metabolism, therefore 

study of the transferases (SGOT and SGPT) was done in treated and 

non-treated animal organs. This will indicate any malfunction of liver. 

Determination of alkaline phosphatase was also done in liver and kidney 

as higher level of alkaline phosphatase may indicate infective condition 

or overgrowth of tissue or malfunction of the organ. These studies will 

serve as a baseline for investigating the anti-ulcer curative studies on 

scientific basis, primarily in albino rats and then in human volenteers.  
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REVIEW OF LITERATURE 

Krishna-Rao et al. (1952) studied the essential oil from the wood of 

Himalayan Deodar. He examined the components i.e. p-methyl 

acetophenone, p-methyl tetrahydrocetophenone and atlantone in detail. 

Two new sesquiterpenes designated as α and β-himachalene, 

himachalol, (sesquiterpene alchohol) related to the himachalenes have 

been isolated. 

Vitgeft (1953) described the alcoholic extracts of the needles and 

bark of the fir spruce, pine, cedar and larch which arrested the growth of 

diphtheria bacteria. Bark extracts were more antibacterial than extracts 

of the needles; cedar and spruce bark extracts had the greatest activity. 

Storing at room temperature the potency of alcoholic extracts were not 

lost. Fir extracts arrested the growth of whole series of gram positive 

bacteria but none of the gram negative bacteria. 

Spada et al. (1958) described that yellowish white wax is obtained 

by extraction of the pollen of Cedrus deodara (aprox. 1 kg) by boiling in 

petroleum ether (0.30-60) in CO2 atmosphere. Distillation of extract 

under reduced pressure in nitrogen (N) atmosphere, hydrolysis of the 

residue in benzene (C6H6) by boiling 10% (Pottasium-Methanol) in 

Nitrogen atmosphere (4 hr), extraction with ether (Et2O) after addition of 

water (H2O) and evaporation of the ether (Et2O) gave yellowish white wax.  
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The yellowish white wax was distributed between petroleum ether and 

90% methanol (MeOH) and the petroleum ether layer chromaographed 

on Al2O3 (eluting finally with benzene) to give a compound, C20H40 (m.p. 

51.5-2.5°, bromide, m.p 58-9°), hepta cosanol, m.p. 80-1° and  

p-nitrobenzoate (m.p. 70-1°) identical with synthetic compound. 

Yasue and Mivazaki (1959) described resins of Cedrus labani, Larix 

kaempferi, Picea excelsa, P. morinda, P.koyamai and Tsuga canadensis. 

In alcoholic solution they showed maximum absorption at 229, 282 and 

315 nmµ and in alcoholic alkaline solution showed maximum absorption 

at 250, 295 and 360 nmµ. They were all positive for the ferric chloride 

test. 

Saxena et al. (1964) described that Cedrus deodara trees (height 

between 4-10,000 ft), are found growing in north west Himalayas. They 

are most important conifers (hight between 5-8,000 ft). Seed oil contains 

fatty acid compounds that are saturated acids C18 8.5 %, Palmitoleic acid 

40.5 %, Oleic acid 41.5 and Linolic acid 9.5 %. The seeds contained 

5.7% moisture, oil content 33.5%, acid value 46.7, saponification value 

173.8, iodine no. 90.8 unsaponified matter 18.5 %  The urea adduct 

method, i.e. the step wise addition of urea with methanol as solvent is 

described in detail. 
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Adinarayana and Seshadri (1965) described a new dihydroflavonol 

named Deodarin which was isolated from stem bark of Cedrus deodara 

from the reaction and spactra it was detected as 3,4,5,6 tetrahydroxy-8-

methyldihydroflavonol. 
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Bisarya and Sukh (1968b) described the structure of 

Allohimachalol that is sesquiterpene alcohol, constituent of the essential 

oil of Cedrus deodara. 

 

 

 

 

Beri and Sharma (1971) reported chemical examination of the 

bark of Cedrus deodara. C. deodara bark (15.5 % materials) extracted 

with solvents and water gave 9.8 % carbohytrates, 47.5 % lignins, 2.2 % 

tannins, and 2.6 % ash. Alkaloids could not be demonstrated by 

qualitative chemical tests. Saponification of a wax-like substance 

extracted with petroleum ether yielded liquid acids (61.9 %), solids  

(12.7 %) and wax (25.4 %). A higher alcohol and β-sitosterol were present 
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in the un-saponifiable matter. Deodara is the principal timber tree of the 

Himalaya and its bark may have medicinal properties. 

Norin and Winell (1971) described ether extracts from the cones of 

C. atlantica and C. libani which yielded resin acids of the abietane and 

pimarane types and related diterpeniods. The extracted compounds 

showed characteristic relation to wood extraction of other species in the 

Pinaceae but differed from that of the wood for both species. 

Pande et al. (1971) described their studies on sesquiterpenes that 

is cis and trans atlantone isolated from Cedrus deodara Loud. Isolation 

and characterization of pure atlantone is reported for the first time and 

was found to have trans-geometry. A minor constituent (Atlantone) of the 

essential oil from Cedrus deodara is shown to be its cis-isomer. 

Interconversion of isomers is reported. 

Raghunathan et al.  (1971) identified Deodarin as 8-C-methyl-

3,4,5,7-tetrahydroxydihydroflavanol which previously isolated from ether 

extract of stem bark. 

Alexander et al. (1972) described their studies on terpenoids. In 

the essential oil of Cedrus deodara a sesquiterpeniods is present. They 

first time reported the synthesis of an isotumerone having following 

reactions. Decarboxylation of β,p-dimethyl-α-cyanocinnamic acid using 

pyridine gives a nitrite mixture (α,β- and β,γ-unsaturated). Grignard 
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reaction of equilibrated β,p-dimethylcinnamonitrile with 

isobutylmagnesium bromide gives ar-isoturmerone (IV) which was 

assigned a trans-structure on the basis of its NMR data. The synthesis of 

ar-A+1 antone (V), also being reported for the first time, is achieved 

through bromination followed by dehydrobromination of ar-

dihydroturmerone (III), ar-Isoturmerone (IV) and ring sesquiterpenoid 

ketones, - trans-atlantone and ar-turmerone. The conversion of ar-

dihydroturmerone (III) to a sesquiterpenoid indane was also reported. 

Jamieson et al. (1972) described that conifer leaf lipids contained 

in addition to the fatty acid found in angiosperms, a series of 

polysaturated acid with ∆5 olefinic unsaturated. All the species contain  

C20 acids and the member of the family, Pinaceae, contain in addition a 

series of  C18    acids. In many species significant amounts of a saturated 

C17 branched chain acid were present among certain lipid classes the 

distribution of polysaturated acid was investigated and it was found that 

C16 and C18 polysaturated acid with unsaturated are concerned in the 

galactosyl diglycerides. 

Debelmas et al. (1973) worked on medicinal plants in Nepal folk. 

Phytochemical screening 40 sample of common plants available in local 

markets was accomplished. Different new substances were detected, e.g. 

in Incyperus scariosus alkaloids are present. In Adhatoda vasica, Lobelia 

pyramidis, Swertia chirate steroids are present. Myrica esculenta, Vepris 

bilocularis, Polipodium contain quinone. C. scariosus contains flavonoids 
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whereas Rubia cordifolia, Oroxylon indicum and Cedrus deodara contain 

saponosides. 

Shankaranarayanan et al. (1973) reported the structure of 

deodarone, I A Novel sesquiterpene tetra hydro-γ-pyrone. It was isolated 

from essential oil of Cedrus deodara, which has an intense odour 

characteristic of the wood. They also reported diepoxidation of atlantone 

(II) followed by treatment with phosphoric acid (H3PO4) which yielded a 

complex mixture of keto alcohols. This was acetylated and the product 

on treatment with Ca-liquid NH3 gave a compound, deodarone, which 

was identified in usual manner. 

Adams et al. (1974a) described the structure and synthesis of a 

new ketone. The structure of C12 ketone (I) was isolated from Cedrus 

atlantica and Cedrus deodara. It was confirmed or detected on the basis 

of spectral data and also synthesis from Acetyl chloride and Isoprene or 

by Acetylchloride acylation and subsequent dehydrochlorination of 

limonene. 
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CH COCH 3
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Adams et al. (1974b) described the simple synthesis of atlantones, 

ocimenones, tagetones and filifolone from isoprene. In the presence of 

stannic chloride (SnCl4) at - 78O, Isoprene with senecioyl chloride gave 

chloroketone which was treated with lithium fluoride and lithium 

carbonate at 120O. It gave 90% ocimenone. Similarly using Isovaleryl 

chloride as the acid chloride, a mixture of cis and trans-Tagetone was 

obtained. Atlantone was obtained by treatment of ocimenone with 

Isoprene in the presence of aluminium chloride. Treatment of ocimenone 

in methylene chloride with alumimum chloride at 40 ˚C resulted in the 

formation of filifolone. Atlantone was also prepared from senecioyl 

chloride and limonene in the presence of methyl chloride containing 

tannic chloride at 120o and mixture being treated by lithium fluoride and 

lithium carbonate. 

Raghunathan et al. (1974) described the constitution of deodarin 

and synthesis of its methyl ether and of 6-C methylaxifolim. From 

chemical and special evidence the structure of deodarin is -C-

methyllaxifolium as detected and this structure was confirmed by the 

synthesis of its methyl ether. 2 hydroxy-4,6- dimethyoxy-3-C-

methylacetophenone was condensed with vanillin to give 2’-4-dihydroxy-

3,4,6-trimethoxy-3-C-methylchalcone. 
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Algar flynn-oyamada fraction yielded a mixture of 4 compounds, 

which was methylated with diazomethane and separated by 

chromatography. One was identical with racemic deodarin tetra-methyl 

ether. 

Adams et al. (1975) described the structure and synthesis of two 

new ketone isolate from the essential oil of Cedrus atlantica and Cedrus 

deodara Loud. Structure and synthesis of new C12 Ketone [4-(4-methyl 

cyclohex-3-enyl) Pent -3-en-2-one] isolate from the Cedrus atlantica 

Manet and Cedrus deodara Loud. The absolute configuration of C12 

ketones follows by the synthesis of the natural enantiomorphy by a 

citylation of p-methy-1,8, diemeat C-9, first time reported that 

deodarone is present in Cedrus atlantica and it is confirmed by 

dehydration of α-atlantica. Other new constituent of Cedrus atlantica α-

caryophyllene alcohol, obtained for the first time as a natural product, 

epi-/3-cubenol, α-inone and two new eporide, epoxy-β-himachalene and 

epi-epoxy-β-himachalene. 

Kar et al. (1975) identified that Himachalol is the major 

constituent in wood of Cedrus deodara having antispasmodic activity. 

Pharmacological studies of Himachalol (I) show spasmolytic activity like 

papaverine. This was applied on various isolated smooth muscles and 

against different agonist. It was potent antagonist of Barium chloride-

induced spasm of guinea pig ileum than papaverine but less effective in 
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reverting a similar spasm of jejunum of rabbit and had no relaxing effect 

alone. When intragastric administration of himachalol or papaverine 100 

mg/kg in the conscious immobilized cat was done it produced equal 

inhibition of carbachol, induced spasm of the intestine, lasting about 

two hours. Himachalol has faster onsetofaction than papaverine. 

Himachalol has spasmolytic effect on bronchial muscles of guinea pig 

but it was 3.3 times more potent than papaverine in antagonizing 

epinephrine-induced contraction of seminal vesicle of guinea pig. In the 

cat intravenous administration of Himachalol 3-10 mg/Kg produced a 

dose dependent fall in blood pressure and an increased femoral blood 

flow. 

 

 

 

 

Himachalol 

Alexander and Rao (1975) described preferential addition of CCl4 

to limonene gamonoadduct which lost HCl on distillation to give 

trichlorohyllimonene (I) which was hydrolyzed by alcoholic alkali to  

10 carboxylimonene. 4hyl-tetrahydroacetophenone form hydrolysis of I 

with ethylene glycol (30%) at 200-210oC with simultaneous steam 

distillation. 

CH3HO

H3C
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Kulshreshtha and Rastogi (1975) described the structure of 

centdarol on the basis of IR 1NMR and mass spectra. This is structurally  

2β,7β-dihydroxyhimachal-3-ene. 

Sabine (1975) described their exposure to an environment 

containing the aromatic red cedar, Juniperus virginiana. It showed 

procarcinogenic, enzyme-inducing and insecticidal effects. Sabine also 

described that (i) Shaving from the Eastern Red Cedar (Juniperus 

virginiana) was performed and effect was examined for three diverse 

biological properties, i.e. enzyme induction, procarcinogenicity and 

insecticidal activity. (ii) The ability of a cedar environment to stimulate 

liver drug-metabolizing enzymes in mice was confirmed by lowered 

values for barbiturate sleeping time. (iii) In susceptible strains of mice 

the use of cedar shaving as bedding increased significantly. The 

incidence of spontaneous tumors of the liver and mammary gland was 

observed and it also reduced the average time at which tumors 

appeared. (iv) Cedar and some of its derivatives (oil of cedarwood, 

cedrene, cedrol) distrupted the reproductive and development cycle of a 

number of insects, including the Peanut Trash Bug (Elasmolomus 

H3C C

CH3

CHCCl 3

(I)
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sordidus), the Indian Meal Moth (Plodia interpunctella) and the Forage 

Mite (Tyrophagus putrescentiae). 

Piers and Ruediger (1979) reported about seven member ring 

annelation through cope rearrangement of β and αβ-unsaturated 

ketones. A new synthesis of β-himachalene was done from the 

component of essential oil of Cedrus deodara. 

Agarwal and Rastogi (1981) described that chloroform soluble 

fraction of extract of Cedrus deodara wood, the new novel 

secosesquiterpene (himasecollone) in addition to isopimeric acid, 

himachalol and cendarol from the hexane soluble fraction of the extract. 

They characterized it on the basis of physico-chemical data. 

Bajaj and Dev (1980) reported about stereochemistry of 

allohimachalol, an usual rearranged sesquiterpene from the essential oil 

of Cedrus deodara Loud, is shown to have three structures. 

Niemann and Hendrik (1980) reported chemical relationships 

between Pinaceae. Fingerprint of phenolic compounds of leaf extract of 

eleven pine species were made by paper chromatography and high 

pressure liquid chromatography. The results suggest a chemical 

relationship which agrees fairly well with those based on immunological 

and morphological characters but not always with the classification 

commonly used. 



18 
 

Agrawal and Rastogi (1982) described that they isolated two new 

lignans meso-isolariciresinol and cedrusinin from the lead acetate 

purified BuOH - solution from the wood of Cedrus deodara and this was 

confirmed by chemical and spectral method. 

Anonymous (1982) described that from such plants as Ginko 

biloba, Cedrus deodara and Pinus densiflora polyphenyl compounds are 

isolated which are used for pharmaceuticals and cosmetics. Ginko biloba 

leaves were dried in air at 50 °C for 5 hours, extracted with hexane-

acetone (4:1) and the extract was evaporated. It was then heated with 

methanol, H2O and sodium hydroxide at 65 °C for 2 hours and then 

cooled and shaken with hexane. By this method organic phase was 

separated and aqous phase was adjusted to approximately pH 2. The 

organic phase was washed with saturated sodium chloride, then dried 

with anhydrous magnasium sulphate and evaporated. In silica gel 

coloumn with hexane-ether acetate (95:5) the dark brown liquid was 

chromatographed then on a silica gel plate with hexane-etheracetate 

(9:1). The active fraction was mixed with pyridine, dissolved in hexane 

and acetylated with Ac2O. The mixture was extracted with pH 1.0 

salines, the organic phase was washed with saturated NaCl, dried the 

organic phase and lastly evaporated to yield a red-brown liquid which 

was chromatographed on silica gel with hexane-etheracetate (97:3) to 

give a yellow liquid containing polyprenylacetate as the main 
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constituents. The liquid fraction was hydrolyzed with methanol, H2O and 

sodium hydroxide at 65oCfor 2 hours, cooled and extracted with hexane. 

After adding 3% HCl to pH - 2.0, the mixture was shaken and 

allowed to separate and the organic phase was washed with saturated 

sodium chloride, dried and evaporated to yield a light yellow liquid which 

was chromatographed to produce polyprenols. 

Ibata et al. (1984) described long chain polyphenols in the family 

Pinaceae. Polyprenols containing isoprene residues were isolated from 

needles of 6 Pinaceae plants, for example, Cedrus deodara. The 

polyphenols were identified as long chain betuloprenol homologs by 

mass and NMR spectral methods. 

Bhan et al. (1984) described that the wood of Cedrus deodara Loud 

is moderately hard, durable and resistant to attack by termites. There 

have been serveral investigations on plants in search of juvenile 

hormone mimics. They discovered that Juvenile hormone activity of the 

wood of Cedrus deodara oil is due to ∆10 - dehydroepitodomatuic acid 

and two new related compounds characterised as ∆7 dehydrotodomatoic 

acid and 7-hydroxytodomatuic acid.  They also isolated minor amount of 

limonene -8-carboxylic acid, geronic acid and 4-acetylcylohe-1-ene-1-

carboxylic acid. 

Rastogi (1984) described that 80 species of Cedrus designated as 

“True Cedars”, grow widely in the Asian sub continent, having medicinal 
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properties. They reported biological activities and chemical constituents 

of various parts of these species. 

Avcibasi et al. (1987) reported the isolation and structure of four 

new terpenoids named α-torosol, β-torosol, andirolactone and trans-

atlanlone 6-ol from the neutral fraction of petroleum ether extract of 

Cedrus libanotica wood. 

Ohmoto et al. (1987) have done study on pollen grains of Cedrus 

deodara. They reported the isolation of different constituents from pollen 

grains of Cedrus deodara Loud. Five known compounds named 

dehydrabietic acid, 15-hydroxydehydroabielic acid, 17 α, 18- 

dihydroxydehydroabietanol, naringenin and β-sitostery β-D-glucoside 

and 2 new compounds 7 β,15-dihydroxy dehydroabietic acid (I) and hexa 

decane, 1,16-diol 7-caffoyl ester (II). On the basis of spectroscopic 

studies and chemical evidence the  structures of I and II (new 

compounds) were elucidated. 

Akimov (1988) described comparative analysis of volatile organic 

compound from plant by gas liquid chromatography for study of 

processes of accumulation and release of volatile organic compound, to 

be detected in air and plant materials. For this a system of different 

variants of gas chromatography was used. 

Avcibasi et al. (1988) reported the isolation and structural 

elucidation of four terpenoids from the petrol extract of Cedrus libani 
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wood. They have isolated three new terpene from this cedar species, 

namely atlantonic acid, dihydroatlantonic acid, libanotic acid and three 

resin acids, Abietic acid, dehydroabietic acid and isodextropimaric acid. 

The structures of the terpene acids were established by UV, IR, 1HNMR 

and mass spectroscopic studies. 

Khan and Naheed (1988) reported new isolation and structure of a 

new branched chain fatty acid ester for the  first time from the bark of 

Cedrus deodara, the structure ethyl 23-methyl pentacosanoate (1) has 

been  established on the basis of IR, NMR and mass spectral evidence. 

Singh and Agarwal (1988) described that insecticidal activity of 

chromatographic fractions of Himalayan cedar wood oil (Cedrus deodara) 

against Pulse beetle (Callosobruchus analis) and housfly (Musca 

domestica) by bioassay method. Almost all fractions showed insecticdal 

activity against both test species and fraction I and V of cedarwood oil 

have the highest mortality effect. After rechromatography and 

purification of fraction I and V obtained himachalol (3 %) and β 

himachalene (31 %) then further evaluation of these two natural 

occurring sesquiterpenes indicated 97.5 % mortality at 0.56 µmol/insect 

against the pulse beetle. These biological active natural products of plant 

origin may serve as suitable prototypes for development of commercial 

insecticides. 
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Takigawa et al. (1989) described the synthesis of mammalian 

dolichols from plant polyphenols. They isolated mixture of a long chain 

betulaprenol-type polyprenol and / or its acetate from the leuco of 

Gymnospermae plant of Ginkgo bibloba, Cedrus deodara and some other 

plants. The number (n) of cis units was 11-19, predominatly 14,15,16 

which is very similar to that of mammalian dolichols. Mammalian 

dolichols were synthesized from the polyprenyl acetates, by Gringnard 

coupling reaction with optically active C5 unit isolated from Ginkgo 

biloba. They also reported that establishment of this synthetic process 

enable us to have many other derivatives and analogues of mammalian 

dolichols. By the similar Grignard reaction other dolichols were also 

synthesized using the active C4 unit followed by one carbon 

homologation reaction with K14 CN. Investigation on biological function of 

mammalian dolichols have been performed using these synthetic 

materials. 

Tandan et al. (1989) described that 15% of Cedrus deodara in 

castor oil (formulation) was used as a dermal application in rabbits, 

exposed daily for 21 days. They observed no significant changes in the 

body weight, organ weight and organ/body weight. ratio, in the 

formulation treated animals. 

Serum oxaloacetic transaminase and serum Pyruvic transaminase 

levels remained unalterted signifying that liver was not damaged. Blood 

glucose and blood urea N values were also unaltered. Neither 



23 
 

spontaneous nortreatment related histopathological changes were 

observed on examination of different organs. The study suggested that 

the formulation was devoid of any adverse effect on skin and vital organs 

(liver and kidney functions) of rabbit. So Cedrus deodara oil is relatively 

safe in the treatment of mange mite in different species of animals. 

Avcibasi et al. (1990) described the chemical investigation of 

sesquiterpenoid constituents of the exudate of Cedrus libanotica Link 

Stump. They isolated thirty two natural products mostly 

sesquiterpenoids and most of them characterized, from the natural 

fraction of exudate of Cedrus libanotica Link Stump. 

Zhang et al. (1990) described the bioactive condensed tannins 

from bark. They described chemical properties, enzyme inhibition and 

antiplant viral activties of highly condensed procyanidin-type tannins 

having protease inhibitory and antiviral activities.These tannins were 

isolated from the bark of several trees. Tannin extract from the barks of 

Cedrus deodara, Cryptomeria japonica, Ginkgo biloba , Pinus thunbergii, 

Prunus armeniaca variety ansur, Prunus yedoensis, Pterocarpus indicus 

and Thujopsis dolabrata were dialyzed against water and 0.23-3.73 % 

nondialyzed tannins in those barks were found. Tannins were also 

obtained in small (trace) amount from the barks of Nerium indicum and 

Tsuga sieboldii. The molecular weights of tannins of Cedrus deodara, 

Pterocarpus indicus. Prunus yedoensis and Thujopsis dolabrata were 
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found as 20,000, 10,000, 8000 and 5000 respectively. Molecular weights 

were detected by ultra centrifuge methods. 

Enzyme inhibitory activities of those tannins on Protease were 1.0-

3.0-6.8, <0.,2.0,4.1-13,7-> 100 and 20.5-64 for Plasmin, Plasminogen, 

thrombin, trypsin, Pepsin and Papain, respectively against -> 100 for all 

those enzymes. The tannin from Cedrus deodara (1000 ppm) showed a 

93% protective effect against potato virus X (PVX), and 80% therapeutic 

effect against PVX, tomato mosaic virus and cucumber green mottle 

mosaic virus on tomato and cucumber respectively. 

Khan and Naheed (1990) described the chemical investgation of 

Cedrus stem-bark II and also described the isolation and identification of 

some sesquiterpene hydrocarbons. They reported that gas 

chromatogrphy-mass spectroscopy studies showed that the petroleum 

ether solution fraction of Cedrus deodara bark has a large number of 

saturated and unsaturated sesquiterpene hydrocarbons. They described 

the isolation and identification of saturated straight and branched chain 

hydrocarbons ranging C14-C20 and unsaturated, sesquiterpene 

hydrocarbons with empirical formula C15 H24. Four isomers of 

Himachalene have been found. A new isomer of Himachalene which has 

been isolated, has two double bond in conjugated position 4 and 10 (I) 

This isomer is not reported in the wood of this tree. As a matter of fact 

this structure is unknown in the literature. The structure was confirmed 

on the basis of IR, UV, NMR and mass spectra. 
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Nigam et al. (1990) described the composition of the essential oil of 

Cedrus deodara. The essential oil of Cedrus deodara obtained in a yield 

of 2.1% hydrodistilling its saw dust. Gas chromatography mass 

spectroscopy analysis of its oil revealed a presence of 23 compounds out 

of which seven compounds are uncharacterised sesquiterpenoids. 

Leibovitch et al. (1991) reported increased serum alkaline 

phosphatase activity as a possible indicator of renal damage. Increased 

levels of serum alkaline phosphatase (ALP) (E.C. 3.1.3.1.) were observed 

in 25 patients with various urological conditions involving the kidneys: 

malignancy, complicated nephrolithiasis and surgical and percutaneous 

manipulations. Other possible sources for increased ALP levels, mainly 

hepatic and osseous, were excluded by history, laboratory tests, and 

liver and bone imaging. ALP levels returned to normal range by treating 

the underlying lesions involving the kidney: nephrectomy, complete 

removal of stones, or removal of nephrostomy. The increase in serum 

ALP activity may be derived from the injury to the brush border 

CH3

H3C

H3C

CH3

Himachalene (I)
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membrane of the renal tubular cells. Renal function impairment and 

contrast media induced nephrotoxicity may also be responsible for the 

increased serum ALP. Serum ALP may be a marker for involvment of the 

kidneys in pathological processes and an indicator of complete 

treatment. 

Domar et al. (1992) reported the study of intestinal alkaline 

phosphatase in human organs. Human intestinal alkaline phosphatase 

was immunohistochemically identified and localized in the pancreas, 

liver and kidney by use of a monoclonal antibody specific for intestinal 

alkaline phosphatase isozyme and by amplified biotinstreptavidin 

staining. In all the examined organs, the intestinal isozyme was found to 

be localized in the epithelial cells of ducts: bile ducts in liver, distal 

convoluted tubules and collecting tubules in the kidney and ducts in the 

secretory epithelium in the pancreas. In the liver antibody also stained 

some sinus-lining cells. By use of immuno-electron microscopy, 

intestinal alkaline phosphatase was, as expected, found to be localized to 

the microvillar region of the small intestine. The isozyme was abundantly 

expressed in the apical area of the microvilli and in membrane remnants 

in the fuzzy coat. Their investigation demonstrated the expression and 

localization of the intestinal alkaline phosphatase in several organs, 

though previously believed to be expressed only in the intestine. 

Sonawane et al. (1992) reported about efficient synthesis of 

aromatic himachalene. Practical synthesis of aromatic himachalene was 
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realized utilizing selective rhodium-carbenoid insertion into the aromatic 

nucleus as a pivotal step. 

Wang et al. (1994) described the structure of polyprenols from  five 

conifer needles. The reported that polyprenol acetates were produced by 

extraction, isolation and purification processes from the needles of five 

coniferous species, named Pinus massoniana, Pinus thunbergii, Pinus 

elliottii, Cedrus deodara and Juniperus chinensis.  By 1HNMR and 

13CNMR structure of Polyprenols were identified as betulaprenol-type 

from leaves of these species as well as Ginkgo biloba. 

Chowdhry et al. (1997) described the evaluation of himachalol in 

murine invasive aspergillosis by comparative in vivo and in vitro method. 

They reported that Aspergilli produce important severe infection. In 

immunocompromises patients the available antifungals often cover 

difficulties of MICs and correlation in therapy. An effort was made to 

compare in vitro techniques for testing of antifungals, viz 

polynes,imidazoles,5-flurorocytosine, amorolfine, and screened a phyto 

product-himachalol (a sesquiterpene alcohol) from Cedrus deodara 

(Roxb.) Loud, against A. fumigatus, clinical isolates (24) by macrobroth 

two fold seal dilution (TFSD), microbroth microtitre (MT) and disc 

diffusion (DD) techniques using various broth/agar media at varying 

periods of incubation. The best activity in terms of geometric mean (GM) 

(GM.MIC < 0.39 micrograms ml-1) was obtained with SCZ in the broth 

by both MT of TFSD technique followed by ECZ (GM.MIC 0.39 
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micrograms ml-1) and ITZ (GM.MIC 0.390-0.8 micrograms ml-1) in 

RPMI-1640.  Overall RPMT-1640 was found to be the most suitable 

growth medium for testing of inaidazoles or amorolfline and YNB for 

polyene and 5-FC,MT technique was the most sensitive quantitative, 

reproducible, rapid and economical technique as compared to others. 

The treatment of swiss mice with himachalol (200 mg kg-1, po) once a 

day, for 7 days, provided 60% protection concomitantly with increased 

MST (15 days) against invasive aspergillosis. A combination of 

himachalol (200 mgkg-1) plus SCZ (5 mgkg-1) showed better regimen in 

the therapy evidenced by enhanced survival (80%) of mice significantly 

(p<0.001) with prolonged MST (>h 15 days) as compared to control. 

Wolf et al. (1997) described the unusual occurrence of 14 

methlexadecanoic acid in Pinaceae Seed oils among plants. They 

identified 14 methylhexadecanoic acid in a  sample of pine seed oil 

(Pinus contorta) by gas-liquid chromatography, mass spectrometry of its 

picolinyl ester derivatives. Its identification through its equivalent chain 

length and its distribution in four conifer families have been checked. It 

occured only in Pinaceae, where it was found in seventy two species 

belonging to the genera Pinus, Abies, Cedrus, Tsuga, Psendotsuga, Larix 

and Picea in the range 0.02-1.15%. 14-methylhexadecanoic acid could 

not be detected in the  lipids of Taxaceae (Taxusbaccate), Cupressaceae 

(Juniperus communis), or Taxodiaceae (Sciadopytis verticillata), even after 

a ten fold concentration of the saturated acid fraction isolated by thin 
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layer chromatography. It is concluded that Pinaceae along with Ginkgo 

biloba seed lipids, are major exception in the plant kingdom with regard 

to 14 methylhexadecanoic acid which other wise occur almost 

exclusively in lipids of animals and microorganism. The biosynthesis and 

metabolic role of 14-methylhexadecanoic acid which occur in wood leaf 

lipids remain unknown. 

Digrak et al. (1999) described about the antimicrobial activities of 

several parts of the Pinus brutia, Juniperus oxycedrus, Abies cilicia, 

Cedrus labani and Pinus nigra. They reported about the investigation of 

antimicrobial activities of several part of various trees grown in the 

Kahramanmaras region of Turkey by disc diffusion method. Chloroform , 

acetone and methanol extract of leaves, resins, barks cones and fruits of 

Pinus brutia Ten, Juniperus oxycendrus L. Abies cilicia Ant., Kotsehy 

carr., Cedrus libani A. Rich and Pinus nigra Arn were prepared and 

tested against Bacillus megaterium, Bacillus subtilis, Bacillus cereus, 

Escherchia coli DM, Klebsiella pneumonia, Enterobacter aerogenes, 

Staphylococcus aunreus Cowan1, Mycobacterium sonegmatia, Proteus 

vulgaris, Listeria monocytogenes Scoot A, Pseudomonas aeruginosa, 

Candida albicans, Candida tropicalis and Penicillium italicum. The results 

showed that antifungal effect were not observed for the whole extracts, 

E. coli was not inhibited by any of the plant extracts except by the 

chloroform and acetone extracts of the leaves of A. cilicia which showed 

inhibition zones of 16-18 mm, respectively. All the plant extract used in 
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this study inhibited the development of other bacteria studied. When the 

results of this study were compared with an ampicillin standard, it was 

found that the microorganism studied were generally susceptible, 

intermediate or resistant to the extract of species when compared with 

the ampicillin standard on the other hand , the acetone and methanol 

extracts of Juniperus fruits were found to be quite resistant. 

Shinde et al. (1999a) reported about studies on the anti-

inflammatory and analgesic activity of Cedrus deodara (Roxb.)Loud. 

wood oil. The volatile oil extracted by steam distillation of the wood of 

Cedrus deodara was examined for its oral anti-inflammatory and 

analgesic activity at the doses of 50 and 100 mg/kg body weight. It 

produced significant inhibition of carrageenan-induced rat paw edema 

and of both exudative-proliferative and chronic phases of inflammation 

in adjuvant arthritic rats at doses of 50 and 100 mg/kg body weight. The 

oil at both tested doses was found to possess analgesic activity against 

acetic acid. 

Shinde et al. (1999b) described the preliminary studies on the 

Immunomodulatory activity of Cedrus deodara wood oil. They reported 

that if administered the volatile oil of Cedrus deodara wood orally at 

doses of 50 and 100 mg/Kg, significantly inhibited neutrophil adhesion 

to nylon fibers, indicating the inhibition process of migration in the 

blood vessels. Oil also significantly inhibited type III hypersensitivity 

reaction that is arthus reaction induced by methylated bovine serum 
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albumim and type IV that is delayed type hypersensitivity reaction 

induced by sheep erythrocytes and oxazolone indicating an inhibitory 

effect on humoral and cell mediated immune response. 

Shinde et al. (1999c) reported about mast cell stabilizing and 

lipoxygenase inhibitory activity of Cedrus deodara (Roxb.) Loud. wood 

oil. Volatile oil of C. deodara, administered orally at the doses of 50, 100 

and 200 mg/kg body weight, significantly inhibited the pedal edema 

induced by compound 48/80 in rats. The oil significantly inhibited 

compound 48/80 induced degranulation of isolated rat peritoneal mast 

cells at concentrations ranging from 25-200 µg/ml. C. deodara wood oil 

also significantly inhibited the enzyme lipoxygenase at a concentration of 

200 µg/ml. Thus, the anti-inflammatory activity of C. deodara wood oil 

could be attributed to its mast cell stabilizing activity and the inhibition 

of leukotriene synthesis. 

Rao and Singh (2000) reported effect of single and binary 

combinations of plant-derived molluscicides on reproduction and 

survival of the snail Achatina fulica. The effects of sublethal treatments 

(20% and 60% of LC50/24h) with plant-derived molluscicides on the 

reproduction of the giant African snail Achatina fulica were studied. 

Azadirachta indica oil, Cedrus deodara oil, Allium sativum bulb powder, 

and Nerium indicum bark powder single and binary combinations on 

reproduction and survival of A. fulica were investigated. Repeated 

treatment occurred on day 0, day 15, and day 30. These plant-derived 
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molluscicides significantly reduced fecundity, egg viability, and survival 

of A. fulica within 15 days. Discontinuation of the treatments after day 

30 did not lead to a recovery trend in the next 30 days. Day 0 sublethal 

treatments of all the molluscicides caused a maximum reduction in 

protein, amino acid, DNA, RNA, and phospholipid levels and 

simultaneous increase in lipid peroxidation in the ovotestis of treated A. 

fulica. It is believed that sublethal exposure of these molluscicides on 

snail reproduction is a complex process, involving more than one factor 

in reducing the reproductive capacity of A. fulica. 

Rawat et al. (2000) reported about immunological evaluation of 

Cedrus deodara pollen allergy;. Allergy to pollen from gymnosperms is 

well documented in the West. However, many allergenic species are 

native to the Himalayan region of India, and Cedrus deodara (Pinaceae) 

was selected for allergologic investigation. The objective was to define the 

allergologic and immunochemical aspects of C. deodara pollen. Pollen 

antigen from C. deodara was prepared and characterized by biochemical 

and biologic assays. Specific IgE binding was determined by pollen 

antigen caused market skin sensitivity in 7.5% of an atopic population. 

A significantly elevated level of Cedrus deodara-specific IgE antibodies 

was observed in 65.8% of the skin-positive patients. Immunoblotting 

showed protein fractions of 37, 44, 58 and 78 kDa with 100% binding 

with the patients’ sera suspected to be due to carbohydrate moieties. 

Patients from the Himalayan region, where Cedrus deodara occurs 
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naturally, were sensitized more than patients from distant places. The 

immunochemical characterization revealed multiple protein fractions 

from low to very high molecular mass (14-126 kDa) mostly in the acidic 

pH range. Cedrus deodara pollen has been recognized as a new allergen 

from India for the first time. The role of pollen as a causative agent of 

respiratory allergic disorders is very well established, as is evident from 

the recent increase of reports from across the world. India is blessed 

with the richest flora on the earth, from alpine tundra to Rajasthan 

desert. Consequently, it provides considerable variation in the quality 

and quantity of airborne pollens in different ecogeographic regions of the 

country. Although studies on the allergenic properties of airborne 

pollens from various species have been carried out by several workers in 

India, information on allergy to aerial pollen from Himalayan tree species 

has been completely ignored. 

Rao and Singh (2001) reported combinations of Azadirachta indica 

and Cedrus deodara oil with piperonyl butoxide, MGK-264 and Embelia 

ribes against Lymnaea acuminata. The binary and tertiary combinations 

of plant-derived molluscicides Azadirachta indica and Cedrus deodara oil 

with synergists MGK-264, piperonyl butoxide (PB) and fruit powder of 

Embelia ribes were used against the Lymnaea acuminata. It was 

observed that the toxic effects of these mixtures were time- and dose-

dependent. The binary and tertiary mixtures of plant-derived 

molluscicides with synergists were more toxic with respect to the single 
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treatment of the plant-derived molluscicides. Maximum synergistic 

action in binary and tertiary combinations was found in A. indica +  

C. deodara oil and A. indica + PB + C. deodara in 1:7 and 1:5:7 ratio, 

respectively. 

Singh and Singh (2001) described the molluscidal activity of 

Lawsonia and its binary and tertiary combination with other plant 

derived mollusciles. They reported about study of molluscicidal activity 

of leaf bark and seeds of Lawsonia inermis against Lymnaea acuminata 

and Incloplanorbis exustus. They observed the highest toxicity in the 

seeds of Lawsonia inermis. Toxicity of binary (1:1) and Tertiary (1:1:1) 

combination of essential oil of Cedrus deodara Roxh and neem 

(Azadirachta indica A. Juss), powder from bulb of garlic (Allium sativum 

Linn), and oleoresin extract from Rhizome of ginger (Zingiber officinale 

Rose) with Lawsonia inermis and Embelia ribes fruit powder were studied 

against Liacuminate and Indoplanrbis exustus. Lawsonia inermis seed 

powder in combination with Cedrus deodara oil and Azadirachta indica 

oil was more toxic than their individual components and other 

combinations. 

Wolff et al. (2001) reported about fatty acid composition of 

Pinaceae as taxonomic marker following previous review on Pinus spp. 

seed fatty acid (FA) compositions. It is pointed out here that the seed FA 

compositions of Larix (larch), Picea (spruce), and Pseudotsuga (Douglas 

fir) spp. Numerous seed FA compositions not described earlier are 
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included. Approximately 40% of all Picea taxa and one-third of Larix taxa 

have been analyzed so far for their seed FA compositions. Qualitatively, 

the seed FA compositions in the three genera studied are the same as in 

Pinus spp., including in particular the same delta 5-olefinic acids. 

Considerably lower variability in Larix and Picea spp. than in Pinus spp. 

An assessment of geographical variations in the seed FA compositions of 

P. abies was made. This observation supports the use of seed FA 

compositions as chemotaxonomic markers, as they practically do not 

depend on climatic conditions. The main FA is linoleic acid, followed by 

pinoleic and oleic acids. A maximum of 34% of total delta 5-olefinic acids 

is reahced in L. sibirica seeds, which appears to be the highest value 

found in Pinaceae seed FA. In most Pinus spp., the C18 delta 5-olefinic 

acids are present in considerably higher amounts than the C20 delta5-

olefinic acids. 

Destaillats et al. (2002) reported about saturated and unsaturated 

anteiso-C19 acids in the seed lipids from Hesperopeuce mertensiana 

(Pinaceae). Minor uncommon FA from Hesperopeuce mertensiana (a 

gymnosperm species of the Pinaceae family) seed oil were characterized 

through a combination of silver ion TLC, and GLC coupled with MS of 

their picolinyl derivatives. These uncommon components have the 

structure 16-methyloctadecanoic, 16-methyl-cis-9-octadecenoic and 16-

metyl-cis-9,cis-12-octadecadienoic acids. These branched C19 acids 

were identified earlier in the wood of Picea abies, which would indicate 
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that such acids could be widespread, though minor, components of 

Pinaceae lipids. 

Wolff et al. (2002) reported about abietoid seed fatty acid 

compositions – a review of the genera Abies, Cedrus, Hesperopeuce, 

Keteleeria, Pseudolarix, and Tsuga and preliminary inferences on the 

taxonomy of Pinaceae. The seed fatty acid (FA) compositions of Abietoids 

(Abies, Cedrus, Hesperopeuce, Keteleeria, Pseudolarix and Tsuga) are 

reviewed in the present study in conclusion to survey of Pinaceae seed 

FA compositions. Abietoids and Pinoids (Pinus, Larix, Picea and 

Pseudotsuga) – constituting the family Pinaceae are united by the 

presence of several delta 5-olefinic acids, taxoleic, pinolenic, coniferonic, 

keteleeronic and sciadonic acids, and of 14-methyl hexadecanoic acid. 

The proportions of individual delta5-olefinic acids, however, differ 

between Pinoids and Abietoids. In the first group, pinolenic acid is much 

greater than taxoleic acid, whereas in the second group, pinolenic acid is 

greater than or equal to taxoleic acid. Moreover, taxoleic acid in 

Abietoids is much greater than taxoleic acid in Pinoids.  

Dimri and Sharma (2004a) studied to evaluate the therapeutic 

efficacy of commonly used acaricidal drug in India. They assessed the 

effect of of the drug without and with ascorbic acid as adjunct therapy 

Cedrus deodara, Pongamia glabra, Jatropha curcas and benzyl benzoate 

in 72 growing sheep with sarcoptic mange. They also observed the liver 
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function, weight gain, nutrient digestibility, wool production and meat 

quality i.e. tenderness, muscle colour and fat thickness. 

Dimri and Sharma (2004b) studied the effects of sarcoptic mange 

infection and its control with oil of Cedrus deodara, Pongamia glabra, 

Jatropha curcas and benzyl benzoate. They also evaluated the effects of 

these oil with ascorbic acid and assessed the cell mediated and humoral 

immune response and total erythrocytes count, leucocyte count, 

haemoglobin, lymphocytes and the microscopical pathological changes. 
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MATERIALS AND METHODS 

TOXICITY: 

For toxicity test white rats (Wistar) of JPMC strain were taken. The 

rats were starved for 12 hours. After that 10 rats were kept for control 

and 10 each were given 5 doses (2.2 ml, 4.4 ml, 6.6 ml, 8.8 ml and 11.1 

ml). The weight of the rats was 200 gm ±5 gm. The oil was administered 

orally by gauze syringe. The rats were given diet and left in cage for 24 

hours. After 24 hours the toxicity reading was taken. Dead or 

uncounceous rats were taken as dead. Mortality percentage was 

determined after applying Abbots (1925) formula. After that graph of 

probit-mortality was drawn on log-log graph paper. Then LD50 was noted 

on the graph, which has been presented in results. 

GENERAL EXPERIMENTAL PROCEDURES 

Polarimetry:  

Optical rotations, (α) at D-line, (deg), were measured in MeOH 

using JASCO DIP-360 digital polarimeter.  

Absorption spectroscopy: 

Ultraviolet absorbance, λmax in nm, were measured in MeOH, on 

Hitachi-U-3200 UV-Visible spectrophotometers. Infrared transmissions, 

νmax in cm-1, were recorded in CHCl3 on JASCO A-302 

spectrophotometer. 
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Nuclear Magnetic Resonance Spectroscopy: 

The |H-NMR spectra were recorded in CDCl3 with Me4Si as internal 

standard in CDCl3 on Bruker Aspect AM-300 spectrophotometer, 

operating at 300 MHz.|H- and COSY -45O NMR spectra  were recorded on 

Bruker Aspect AM-300 instrument operating at 300 MHz. The same 

instrument was used for the NOESY-NMR experiments 

13C-NMR spectra  (BB and DEPT) were recorded in CDCl3 on a 

Bruker Aspect AM-300 spectrophotometer operating at 75 MHz. 

The chemical shifts were recorded in ppm (δ) and coupling 

constants (J) are in Hz. The 13C-NMR spectral assignments of 

compounds have been partly made through the application of combined 

spectroscopy and partly through the comparison of chemical shifts with 

those of related partial structures. 

Mass spectrometry: 

EIMS, m/z (rel.%) were recorded on double focussing Finnigan 

MAT-112 spectrophotometry and also observed on Finnigan MAT 311A 

mass spectrometer. The sources were operating at 250˚C and 70 eV 

(positive ion mode) and HREIMS m/z (rel.%) were recorded on jeol JMS-

HX-110 mass spectrometer with source operating at 250˚C and 70eV. 
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Chromatography: 

1. TLC: E. Merck Kieselgel 60 PF254 , coated on glass plates 

was used for analytical thin layer chromatography  (TLC) 

and preparative thick layer chromatography (Prep.TLC). 

Precoated aluminium plates (Riedel-de-Haen), with silica gel 

G-25 UV254 were also used TLC. Detection was done at 254 

and 366 nm, under UV lamps and by iodine spray. 

2. VLC: Merck Kieselgel GF-254 was used for vacuum liquid 

chromatography.  

3. FCC: Flash column chromatography (FCC) was performed 

using Eyela flash column EF-10 chromatograph as well as 

Aldrich Flash column chromatograph, with silicagel, 9385 

(Merck) 0.040-0.063 mm. 

EXPERIMENTAL: 

The fused silica capillary column SPB-5 (15 m x 0.53 mm ID with 

0.50 µm) was installed on a varian GC-3700 chromatograph, hooked 

with Shimadzu-CR6A, integration system. The optimum conditions for 

analysis were set after various experiments as follows: 

Column initial temperature:  35˚C  for 3 min. 

Column temperature ramping: 3˚C / min 

Column final temperature:  220˚C for 50 min. 
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Injector:  Splitting mode set at 1:60 at 250˚C 

Detector:     FID set 270˚C 

Injection volume:  1-3 µl depending on detector 

response. 

Carrier gas:  N2 with 1.4 ml/min at a pressure of 

0.3 kg/cm2  

The concentration of the components were calculated by area 

normalization method. The literature survey of mass was performed 

using NIST Mass Spectral Search Program (NIST Mass Spectral Search 

Program for the NIST/EPA/NIH Mass Spectral Library 1998) and GC-MS 

Library of Shimadzu (GC-MS Library of Shimadzu Class 5000 ver 2.0 

1996). 

Calculation of Retention Indices using Van den Dool and Kovats 

Formula: 

Since mass spectra of chemical constituents of the essential oils 

do not provide enough data to distinguish between closely related 

compounds, so it is advisible to support mass spectral data with GC 

retention indices. For this purpose Kovats retention index provides 

useful, reliable and relatively invariant data Betty and Karasck (1978). 

According to Kovats (1958) the retention index is a 100-multiple of 

the carbon number of a hypothetical n-alkane that would display on a 
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given column and under given conditions, the same tR (adjusted 

retention time) as the solute compound under investigation. Hence, in 

order to determine the retention index of solute i, it is necessary to 

measure, on a given column at constant conditions, the tR  values for 

solute i and at least two reference n-alkane with carbon numbers z and 

z+n. The retention index I1, is then calculated by the equation. 

 

     log (tRs / tRz) 
    Ii  =  100   -------------------- 
     log (tRz+n / tRz) 
 

GC/MS Analysis of the Fractions 

For GC/MS experiments a Hewlett-Packard 5890 has 

chromatograph was combined with a Jeol, JMX-HX 110 mass 

spectrophotometer operating in EI mode at 70 eV. HP-5 (25 m X 0.32 

mm and 0.25 µm film thickness), carrier gas was helium at a flow rate of 

1 ml/min. The temperature programme was the same as that of SPB-5 

which is equivalent to HP-5. 

Qualitative Identification of the Components in fraction using GC, 

and GC/MS 

After calculation of rentention indices (RI) for each peak in the GC 

chromatogram of the fraction, the RI obtained for the constituents of the 

essential oil was compared with the literature values and those 

compounds which have close values to the results were selected for 
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preliminary identification. Comparison of the mass spectrum of each of 

the components obtained by GC/MS, with those reported for the selected 

compounds permitted us to identify the constituents of the fractions. 

CHEMICAL ANALYSIS OF CEDRUS DEODARA OIL: 

(i) Separation of extract into petroleum ether soluble and 

petroleum ether insoluble fraction. 

(ii) Petroleum ether insoluble further divide into neutral fraction 

and acidic fraction. 

(iii) Petroleum ether insoluble subjected to VLC (vacuum liquid 

chromatography). 

(iv) Volatile fractions were analyzed by GC and GC-MS. 

(v) Non-volatile fractions were subjected to column 

chromatography followed by TLC (thin layer chromatography) to 

give himachalol, Trans-atlantone and allohimachalol. After 

isolation purity and structure was determined through UV, IR, 

mass spectrocopy, 1D and 2D-NMR spectroscopic data. 

Extract of Cedrus deodara root was obtained from dry destructive 

distillation. 189 gm of dry destruction distillate was partitioned into 

petrol soluble (170 gm) and insoluble fractions (16 gm). The petrol 

soluble fraction (170 gm) was subjected to VLC (silica gel petrol, petrol-

ethyl acetate, ethyl acetate in order of increasing polarity) and 70 
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fractions were obtained. Fraction number 29 and 30 (946.1 mg) were 

subjected to pencil column chromatography (pencil column, chrom., 

silica gel, petrol-petrol ethyl acetate, ethyl acetate) and 42 fractions were 

obtained. Fractions 7-12 were obtained as needles and identified 

through spectroscopic data as Himachalol (1, 200 mg). The petrol 

insoluble fraction (16 gm) was treated with 4% aqueous Na2CO3 to 

separate the acidic compounds from the neutral fraction. The AcOEI 

phase containing the neutral fraction was washed, dried (anhydrous 

Na2SO4 and evaporated under vacuum). The 4% aqueous Na2CO3 was 

acidified with 30% HCl and extracted with ethyl acetate after addition of 

NaCl, the ACOEt phase was washed, dried (anhydrous Na2SO4) and 

evaporated under vacuum. 

The neutral fraction (12 gm) was subjected to vacuum liquid 

chromatography (VLC, silica gel, petrol, petrol-ethyl acetate, ethyl 

acetate in order of increasing polarity) and 75 fractions were obtained. 

VLC fraction number 13-15 (313 mg) were subjected to column 

chromatography (silica gel, petrol, petrol-ethyl acetate, ethyl acetate in 

order of increasing polarity). Fraction number 16 was subjected to thin 

layer chromatography (silica gel, petrol-ethyl acetate, 9:5:0.5, eluted for 

six times to afford Allohimachalol (2, 18 mg). Fraction number 17 (12.38 

mg) was subjected to thin layer chromatography (petrol-ethyl acetate, 

9.5:5). Six bands were obtained and only the second one was pure and 

identified as Transatlantone 3 (3, 8 mg). 
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PREPARATION FOR HISTOLOGICAL STUDIES: 

DISSECTION OF RAT: 

Materials required: 

i- Freshly killed rat 

ii- Dissecting pan with wax bottom 

iii- Dissecting box 

iv- Dissecting pins 

PROCEDURE: 

Skinning the Ventral Surface: 

The rat is fixed in the dissecting pan with ventral surface upward, 

by pinning the four limbs to the bottom of dissecting pan. 

Opening of Abdominal wall: 

i- An incision is made through abdominal wall with a pair of 

scissors. Holding the muscle tissue with forceps, avoiding 

damage the underlying viscera. 

ii- The cut is made along midline upward to the rib cage and 

down ward to the genitalia.  

iii- Two lateral incisions are made each on  right and left side 

near the base of rib cage. These cut are extended upto the 

pinned back skin.  

iv- The flaps of body wall are folded and pinned to the wax so the 

abdominal visceras are well exposed.  
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Deeper Examination of Abdominal Organs: 

i- Reddish brown liver is lifted up and examined. It was noted 

that the rat lack a gall bladder. Liver is excised carefully, 

stomach and intestine are clearly visible now. 

ii- A portion of intestine along with its supporting membrane 

which is called mesentry is lifted up. This membrane contains 

blood vessels, nerve and little fat.  

iii- Now intestine lifted out of abdominal cavity cutting its 

mesenteries.  

iv- Pancreas is embedded in the mesentery along side of the 

duodenum. Pancreatic juice enter the duodenum through the 

pancreatic duct.  

v- Spleen is a raddish brown structure situated on the left side 

of the abdomen near the stomach.  

vi- Now whole digestive tract was removed, ascending aorta and 

inferior vena cava are exposed.  

vii- The peritoneum and fat are peeled away from abdominal 

cavity. Now kidney, urinary bladdar and reproductive 

structure are visible. Two kidney and urinary bladder are 

located, ureters are extending from kidney to urinary bladder. 

On anterior surface of kidney adernal glands are present.  
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ANIMAL MATERIAL: 

The animals used for exprimental study were adult Wistar albino 

rats of Jinnah Postgraduate Medical Centre strain. They were originally 

obtained from Charles River Breeding Laboratories, Brooklyn, 

Massachusetts, U.S.A. and were cross bred at Animal House of Basic 

Medical Sciences Institute (BMSI), Jinnah Postgraduate Medical Centre 

(JPMC), Karachi. These animals were housed in experimental room in 

the animal house and maintained on balanced laboratory diet. One week 

prior to the start of experimental study, the animals weighing between 

200±5 grams were put under observation for assessment of the state of 

their health. A total of ninety (90) animals steadily putting on weight 

were selected for the experimental study. 

SACRIFICE OF ANIMALS: 

All the animals were kept on fasting overnight prior to sacrifice at 

24 hours treatment, respectively. The animals were anaesthetized with 

chloroform. They were placed on a dissection board and their abdomen 

was opened with a long midline incision. Oesophagus, stomach, ileum, 

kidney and liver were identified and their gross appearance was noted 

for any obvious change with magnifying lens. Oesophagus, stomach, 

ileum, kidney and liver were removed and dried by tissue paper. The 

tissues were immediately transferred to normal saline for 

histopathological studies. 
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TISSUE TREATMENT: 

Oesophagus, stomach, ileum, kidney and liver were fixed in 

normal saline for 24-48 hour, dehydrated in ascending grades of alcohol, 

cleared in xylene and embedded in paraplast. Three microns thick 

longitudinal and transverse sections were cut on rotary microtome, 

floated in hot water bath at 42°C and mounted on thoroughly clean 

gelatinized glass slides appropriately numbered with a diamond pencil. 

The slides were placed on hot plate at 37°C for 24 hours for fixation of 

sections and stained with haematoxylin and eosin (H&E). 

STUDY OF SECTIONED MATERIALS: 

HAEMATOXYLIN AND EOSIN STAINED SECTIONS: 

In haematoxylin and eosin (H&E) stained sections, general 

morphology of oesophagus, stomach, ileum, kidney and liver was 

observed. The tissues of oesophagus, stomach and ileum were observed 

upto 40× objective and 10× ocular. In the kidney, renal corpuscles, 

proximal and distal convoluted tubules, and blood vessels and the 

glomerulus were observed under 10×, 20× and 40× objectives. In the 

liver, normal lobular architecture was observed under 10×, 20× and 40× 

objectives. 
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ROUTINE TISSUE PROCESSING: 

The tissues were processed as follows: 

1. FIXATION: 

The tissues were fixed in formal saline for 24-48 hours. Formal 

saline is a fixative frequently recommended for histological and a 

number of histochemical techniques. 

Preparation: 

40% formaldehyde  100 ml 

Sodium chloride   9 gm 

Tap water    900 ml 

2. DEHYDRATION: 

Tissues were processed through a series in ascending strength of 

ethyl alcohol starting from 70% through 80% and 95% for a period of 

one hour in each strength. Two changes were given in absolute alcohol, 

one hour for each. 

3. CLEARING: 

Tissues were processed through two changes of xylene, one hour 

for each of rendering transparent the tissue elements. 

4. INFILTRATION: 

Tissues were infiltrated with molten paraplast at 58°C. Two 

changes given for one hour each. 
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5. CASTING (BLOCK EMBEDDING): 

The tissues were enclosed in a solid mass of paraplast. This was 

done with two L-shaped metal pieces. The cold L-shaped metal pieces 

were placed on a glass to produce squares of desired sizes. The 

enclosures were filled with melted paraplast. The tissues were placed in 

the squares in longitudinal position with the help of warm forcep. The 

blocks were labelled, allowed to cool and the metal blocks were removed. 

The blocks were trimmed free of excess paraplast leaving some free 

margin around the tissues embedded. 

6. SECTIONING: 

Three microns thick longitudinal sections were cut on rotary 

microtome. 

7. MOUNTING: 

The sections were mounted on thoroughly clean gelatinized slides. 

The slides were placed on hot plates at 37°C for 24 hours for proper 

fixation. 

8. STAINING: 

The slides were stained with H&E, chrome alum haematoxylin 

phloxine stain, PAS, trichrome and G.M.S. stains. 

9. PRESERVATION: 

The stained slides after drying and labelling were stored in 

specifically prepared wooden and plastic boxes. 
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HAEMATOXYLIN AND EOSIN STAIN (BANCROFT AND 

STEVENS, 1990): 

PREPARATION OF STAINS: 

Harris’s Haematoxylin (Harris, 1990): 

Haematoxylin  2.5 gm 

Absolute alcohol  25.0 ml 

Potassium alum  50 gm 

Distilled water  500 ml 

Mercuric oxide  1.25 gm 

Glacial acetic acid  20.0 ml 

The haematoxylin was dissolved in absolute alcohol. The alum was 

dissolved in warm distilled water and then added to the alcoholic 

haematoxylin. The mixture was rapidly brought to the boil and then 

mercuric oxide was added. The stain was rapidly cooled by plunging the 

flask into cold water. The glacial acetic acid was then added and the 

stain was ready for immediate use. 

0.5% Eosin – Y: 

Eosin – Y    0.5 gm 

Distilled water   5 ml 

Absolute ethyl alcohol  95 ml 



52 
 

The eosin – Y was dissolved in 5 ml distilled water and then added 

in 95 ml absolute alcohol. 

METHODS FOR CALIBRATING OCULAR RETICULE AND 

OCULAR MICROMETER: 

Ocular counting reticule was used for measurement under light 

microscope in the present study, which was placed in left 10× eyepiece of 

the microscope. The counting reticule had 20 squares in both axes. The 

stage micrometer had a scale of 2 mm in length and divided into 20 large 

divisions. Each large division was further divided into 10 small divisions. 

So each large division was equal to 100 microns and each small division 

was equal to 10 microns. Using 10× objective and 10× ocular, 5 squares 

of the reticule coincided with 15 small divisions of stage micrometer, so 

one square was equal to 30 microns and the length of reticule was equal 

to 600 microns and the whole area of reticule was equal to 360,000 

square microns or 0.36 square millimeter. Using 40× objective and 10× 

ocular, 13 squares of the reticule coincided with 10 small divisions of the 

stage micrometer, so one square of reticule was equal to 7.69 microns 

and the length of reticule was equal to 153.8 microns and the whole area 

of the reticule was equal to 23654.44 square microns or 0.0236 square 

millimeter. 
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PREPARATION OF SLIDES FOR HISTOPATHOLOGICAL 

STUDIES: 

Treated and non-treated rats were sacrificed and stomach, liver, 

kidney were taken out and fixed in fixative solution for 72 hours. Later 

the organs of treated and non-treated (control) were embedded in wax 

(52°C temperature). Blocks were made and sections were taken on 

slides. These slides were processed for double staining and permanent 

slides were made for study. Now histopathological / toxicological 

changes in the treated ones were studied in compression with control 

studies. 
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PROCEDURE 

STEPS SOLUTIONS TIME FUNCTION 
Deparaffinization Xylene – I 2 minutes Remove paraffin 

 Xylene – II 2 minutes  

 Absolute alcohol 2 minutes Replace xylene with 

paraffin 

Hydration 95% alcohol 2 minutes Replace alcohol 

 80% alcohol 2 minutes with water 

 70% alcohol   

Washing Water 2 minutes Adds water 

Staining Harris’s 1-6 minutes Nuclei are stained 

 Haematoxylin  blue 

Blueing Tap water Several changes (5-

15 minutes) 

Blue nuclei 

Dehydration 70% alcohol 2 minutes Replace water with 

 80% alcohol 2 minutes alcohol 

 95% alcohol 2 minutes  

Counter stain 0.5% eosin-Y in 

95% alcohol 

20-60 seconds Stains cytoplasm 

pink 

Dehydration 95% alcohol 

Absolute alcohol 

(twice) 

1-2 dips 

2 minutes 

Dehydrate and also 

removes excess 

eosin 

Clearing Xylene – I 

Xylene – II 

2 minutes 

2 minutes 

Replace alcohol 

with xylene and 

clear tissues 

Mounting Done with DPX   

 

Results: 

Nuclei − Blue / Purple 

Cytoplasm − Pink 
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HISTOPATHOLOGICAL STUDIES: 

To study the pharmacological effects of Cedrus deodara oil 90 

albino rats with 200 ± 5 gm weight were taken and divided into three 

groups i.e. A, B and C. Ten rats of group ‘A’ were not treated and kept as 

control. Rats of group B, C, were treated with Cedrus deodara oil. Group 

‘B’ was administered orally 0.5 ml oil and group ‘C’ was administered 

orally 2.5 ml oil/kg. These doses were repeated 3 times. The rats were 

dissected after 24 hours and organs i.e. oesophagus, stomach, ileum, 

liver and kidney were preserved in fixative for 24 haours, prior to 

sectioning and staining. Histopathological changes if any were observed 

and noted. 

The present study was planned to observe the appearance of gross 

changes in different organs such as oesophagus, stomach, ileum, kidney 

and liver, respectively, both morphologically and histologically in treated 

animals.  

1) Oesophagus: 

Sections of oesophagus were taken from the treated animals to 

observe any change in their normal structure. Epithelium was observed 

to record any change in their structure particularly its thickness. 

Mucosal and sub-mucosal layers of oesophagus were also observed for 

edema and inflammatory cells. Blood vessels were observed for 

congestion like the size of lumen and thickness.  
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2) Stomach:  

The sections of stomach were also taken to record their normal 

structure both morphologically and histologically in treated animals. 

Epithelium was observed to record atrophic changes and thickness. The 

mucosal and sub-mucosal layers were observed for edema and the 

presence of inflammatory cells. The blood vessels were also observed to 

record their size of lumen and thickness (i.e., Congestion).   

3) Ileum: 

The sections ileum were taken to record any change in their 

normal organization. Epithelium was observed for a change in their 

appearance such as thickness. The mucosal and sub-mucosal layers 

were also observed for edema and presence of inflammatory cells. Blood 

vessels were also observed for congestion like thickness and stenosis. 

4) Kidneys: 

The present study was planned to observe the gross changes in 

terms of morphology in treated animals. The sections of kidneys were 

observed to record any change in the normal cortical and medullary 

architecture. Renal corpuscles were observed for changes in the 

glomeruli, basement membrane, and glomerular extracellular matrix. 

Blood vessels were observed for any change in their appearance of wall 

and size (i.e., stenosis). Renal tubules were observed for necrosis, 
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sloughing and loss of brush border. Intestisium were observed for 

inflammatory cells, edema and fibrosis. The morphological observations 

were based on the study of 3 microns thick, paraplast embedded H&E, 

stained sections.  

5)  Liver: 

The present study was planned to observe the gross changes in 

terms of morphology in treated animals. The sections of liver were 

observed to record any change in the general architecture of liver portal 

areas (portal tract and portal triads) and were observed for increased 

fibrosis. Hepatocytes were observed under high power objectives for their 

normal arrangement such as granularity of cytoplasm, pigmentation and 

staining intensity. Nucter of hepatocyte were observed for shape and 

size. The morphological observations were based on the study of 3 

microns thick, paraplast embedded H&E stained sections. 

ENZYMATIC DETERMINATION (BIOCHEMICAL ANALYSIS): 

Different organs e.g., oesophagus, stomach, ileum, kidney and 

liver were immediately transferred to phosphate buffer pH 7.4 for 

preservation in respective bottles appropriately numbered and labeled. 

The tissues were then crushed with mortar and pestel, homogenized 

with Teflon glass tissue homogenizer at 500 revolution per minute and 

centrifuged in Labofuge 15000 centrifuge machine at temperature 4 °C 

at 5000 rpm for 20 minutes, placed in cold chambers. Supernatants and 
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pellet were taken in separate tubes and only supernatant was used for 

the estimation of glutamate oxaloacetate transaminase (GOT), glutamate 

pyruvate transaminase (GPT) and alkaline phosphatase (ALP) 

respectively. 

AMINO TRANSFERASES: 

They are two in number.  

(a) Aspartate Aminotransferase; Aspartate Transaminase (EC2.6.1.1; 

L-Aspartate 2- Oxoglutarate Aminotransferase, AST or Asp A, 

Formerly Glutamate oxaloacetate Transaminase GOT). 

(b) Alanine  Aminotransferase;  Alanine Transaminase (EC 2.6.1.2; L-

Alanine 2 – Oxoglutarate Aminotransferase. ALT or Ala AT; 

Formerly Glutamate Pyruvate Transaminase, GPT). 

The aminotransferases constitute a group of enzymes that catalyze 

the interconversion of aminoacids and 2-oxo-acids by transfer of amino 

groups. Three letter abbreviations, AST and ALT, have been suggested 

for the two enzymes of greatest clinical significance. The term 

transaminase is accepted as an alternative to aminotransferase. The 

enzyme aspartate aminotransferase (AST) is also known as serum 

glutamic oxaloacetic transaminase (SGOT); and alanine 

aminotransferase (ALT) is also known as serum glutamic pyruvic 

transaminase (SGPT). To put matter briefly, AST = SGOT and ALT = 

SGPT. 
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LOCATION: 

The enzymes are present in the cytoplasm and mitochondria of 

cells. In conditions associated with a mild degree of tissue injury the 

predominant form in serum is that from the cytoplasm, although some 

mitochondrial enzyme is also present. Severe tissue damage results in 

the release of much mitochondrial enzyme as well.  

Reaction (Principle): 

AST and ALT catalyze the following reactions respectively: 

i) L-Aspartate + 2 – oxoglutarate AST- P – 5’ – P  

OXALOACETATE + L-Glutamate 

ii) L-Alanine + 2 – oxoglutarate ALT – P – 5’ – P  

PYRUVATE + L-Glutamate  

The reactions are reversible, but the equlibria of the AST and ALT 

reactions favour formation of aspartate and alanine, respectively.  

P – 5’ – P and its amino analogue, pyridoxamine – 5’ – phosphate 

function as coenzymes in the amino-transfer reactions. The P – 5’ – P 

bound to the apoenzyme, accepts the amino group from the first 

substrate, aspartate or alanine, to form enzyme-bound pyridoxamine-5’ –

phosphate and the first reaction product, oxaloacetate or pyruvate, 

respectively. The coenzyme in amino form then transfers its amino group 
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to the second substrate, 2-oxoglutarate, to form the second product, 

glutamate. P-5’ –P is thus regenerated.  

Serum or crude tissue extracts contain mainly holoamino-

transferases (i.e., enzymes with bound co-enzyme). So it is not necessary 

to add P-5’ – P to demonstrate some aminotransferase activity. However, 

the prosthetic group is progressively lost throughout the purification of 

tissue extracts, more easily in the case of AST than ALT. So greater 

activity results when P-5’ –P is added. Both holaminotransferses and 

coenzyme-deficient apoenzymes may be present in serum. Therefore, 

addition of P-5’ –P under conditions that allow recombination with the 

enzymes can produce a marked increase in aminotransferase activity.  

AST (SGOT) is normally found in a diversity of tissues including 

liver, heart, muscle, kidney, brain. It is released into serum when any 

one of these tissues is damaged. For example, its level is serum rises 

with heart attacks and with muscle disorders. It is therefore not a highly 

specific indicator of liver injury human plasma bile, cerebrospinal fluid 

saliva and pancrease.  

ALT (SGPT) is, by contrast, normally found, largely in the liver. 

This is not to say that it is exclusively located in liver but that is where it 

is most concentrated. It is released into the bloodstream as the result of 

liver injury. It therefore serves as a fairly specific indicator of liver status. 
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ALT (SGOT) and ALT (SGPT) are sensitive indicator of liver damage from 

different types of diseases.  

Clinical significance: 

Clinical conditions in which the serum levels of both AST and ALT 

are elevated include viral hepatitis, alcoholic hepatitis, infectious 

hepatitis, infectious mononucleosis, intrahepatic cholestasis, 

extrahepatic cholestasis, alcohol intake, delirium tremor, and after 

administration of drugs such as opiates, salicylates etc.  

Clinical conditions in which the level of AST activity is higher than 

that of ALT activity include cirrhosis, primary or metastatic carcinoma of 

liver and acute pencreatitis.  

Clinical condition in which the level of ALT activity is higher than 

that of activity include infectious hepatitis.    

After myocardial infarction, increased AST activity appear in 

serum, as might be expected from the relatively high AST concentrations 

in heart muscle, ALT levels are within normal limits or are only 

marginally increased in uncomplicated myocardial infarction, because 

the concentration of ALT activity in heart muscle is only a fraction of the 

of AST activity.  

AST (and occasionally ALT) activity levels are increased in 

progressive muscular dystrophy, dermomyositis, pulmonary embolism, 
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crushed muscle injury, acute pancreatitis, gangrenes, hemolytic disease, 

cerebrovascular accidents and primary and secondary malignancies 

involving brain and spinal cord.  

The relatively similar elevations of AST and ALT in hepatitis have 

been attributed to the release of only the cytoplasmic isoenzyme of AST 

into the circulation from reversibly damaged parenchymal cells. When 

necrosis of cells occurs, considerable amounts of mitochondrial AST are 

also released.  

Although serum levels of both AST and ALT become elevated 

whenever disease processes affect liver cell integrity. ALTis the more liver 

specific enzyme. Serum elevations of ALT activity are rarely observed in 

condition other than Parenchymal liver disease. Moreover, elevations of 

ALT activity persist longer than do those of AST activity. Measurement of 

both AST and ALT has some value in distinguishing hepatitis from other 

parenchymal lesions. The most common cause of mild to moderate 

elevation of these liver enzymes is fatty liver. The most frequent cause of 

fatty liver is alcohol use. Other causes of fatty liver include dialysetes 

mellitus and obesity.  

Extensive medications can cause abnormal liver enzymes levels. 

Examples include:  
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• Pain relief medication such as aspirin, acetaminophen 

(Tylenol), ibuprofen (Advil, Motrin), neproxen (Narosyn), 

diclofenac(Voltaren), and phenybutazone (Butazolidine). 

• Anti-seizure medications such as phenytoin (Dilantin), 

valproic acid, carbamazepine Tegretol), and Phenobarbital.  

• Antibiotics such as the tetracyclines, sulfonamides, isoniazid 

(INH), sulfamethoxazole, trimethoprim, nitrofurantion, etc.  

• Cholesterol lowering drugs such as the “statins” (Mevacor, 

Pravachol, Lipitor, etc.) and niacin. 

• Cardiovascular drugs such as amiodarone(Cordarone), 

hydralazine, quinidine, etc. 

• Anti-depressant drugs of the tricyclic type. 

With drug-induced liver enzyme abnormalities, the enzymes 

usually normalize after weeks to months after stopping the medications.  
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Estimation of Glutamate Oxaloacetate Transaminase (GOT – AST) 

L- asparlate, α – oxaglutarate Transaminase activity (EC: 2.6.1.1)  

Glutamate oxaloacetate transaminase (GOT) activity was 

determined by the colorimetric method using spinreact, S.A. Ctrasanta 

Coloma, 7E – 17176 sant esteve DeBas (G1) Espana.  

Principle: 

Method recommended by IFCC: 

α -0xoglutarate (Reagent 2) react with Aspartate (Reagent 1) in the 

presence of Glutamate Oxaloacetate transminase (GOT) and forms L - 

Glutamate and oxalacetate. Then oxalacetate reacts with in the presence 

of MDH (Reagent 2) form Malate + NAD+. The rate of NADH consumption 

is determined spectro photometrically and is directly proportional to the 

GOT (AST) activity in the sample.  

Reaction: 

GOT catalyzes the following reaction: 

α -0xoglutarate + Aspartate GOT L – Glutamate + Oxalacetate  

Oxalacetate + NADH + H MDH Malate + NAD+  

Reagent 1 

Contents Concentration 

TRIS buffer 80 m mol / L pH 7.8 

L – Aspartate  200 m mol/ L  
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Reagent 2 
 

Preparation and stability: 

Cod: 1001161 – one tablet was dissolution 15 ml buffer (Regent 1). 

Procedure 

Temperature   37°C 

Wave length   365 nm 

Cuvette    1 cm 

Zero adjustment   air or distilled water.  

In GOT estimation by colorimetric method, initially zero was 

adjusted. Then 1.0 ml working reagent (Reagent 1 + Reagent 2) was 

taken in test tube and 100 uL sample was added mix after incubating for 

1 minute the absorbance was read and units calculated.  

Estimation of Glutamate Pyruvate Transminase (GPT ALAT) 

L-alanine, α – Oxogutarate amino transfarase activity (EC 2.6.1.2) 

The estimation GPT activity was determined by the colorimetric 

method, using Ecoline 500 Number 1.17120.001 (Merck). 

Contents Concentration 

NADH 0.18m mol / L  

LDH 800 U/ L 

MDH 600 U/ L 

Α-0xoglutarate 12 m mol/ L  
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Principle: 

Principle was same as for GOT except buffer substrate solution 

which contained L-alanine and 2 – oxoglutarate instead of L – Aspartate. 

Reactions: 

GPT catalyzes the following reactions. 

 2 – Oxoglutarate + L – alanine ALAT glutamate + Pyruvate  

 Pyruvate + NADH + H+ LDH lactate + NAD+ 

The rate of the NADH consumption is measured spectro 

photometrically and is directly proportional to the ALAT activity in the 

sample preparation of the reagents  

(Reagent solution / start reagent) 

Reagent (1) and Reagent (2) in the ratio of 4: 1 was mixed and used.  

Procedure: 

Reagent temperature  37°C  

Wave length    365 nm 

Optical path    1 cm 

Measuring temperature  37°C 

 

50 µl sample (her tissues sample) was mixed with 500µl working 

solution in a test tube. After incubation the absorbance was noted at 

365 nm wavelength.  
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ALKALINE PHOSPHATASE: 

EC 3.1.3.1:Orthophosphoric–Monoester Phosphohydrolase [Alkaline, 

Optimum] ALP): 

ALPs catalyze the alkaline hydrolysis of a large variety of naturally 

occurring and synthetic substrates, but the natural substrates on which 

they act the body are not known. The fact that individuals with an 

apparent inborn absence of the enzyme excrete large quantities of 

ethanolamine phosphate suggests that this (or perhaps phosphatidyl-

ethanolamine) may be one of the true physiological substrates of the 

enzyme.  

Location and distribution:  

The enzyme is present in practically all tissues of the body, 

specially at or in cell membranes, and it occurs at particularly high 

levels in intestinal epithelium, kidney tubules, bone (Osteoblasts), liver 

and placenta.  

Metabolic function: 

Although the precise metabolic function of the enzyme is not yet 

understood, it appears that the enzyme is associated with lipid transport 

in the intestine and with the calcification process in bone.  

Forms: 

The forms present in sera from patients with various diseases have 

the characteristics of the specific forms present in liver, bone, intestinal, 

placental, and very rarely renal tissue. The predominant forms present 

in normal serum can be characterized as the liver and bone varieties. A 
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small amount of intestinal ALP may also be present. The enzyme found 

in urine is probably derived from renal tissue and does not represent 

serum enzyme cleared by the kidneys. ALP in serum is rapidly denatured 

at 56°C but is relatively stable at lower temperatures (the placental 

isoenzyme is most stable). 

Clinical significance: 

Serum ALP measurements are of particular interest in the 

investigation of two group of conditions: hepatobiliary disease and bone 

disease associated with increased osteoblastic activity. For may years, it 

was believed that ALP reaching the liver from other tissues (especially 

bone) was excreted into the bile and the elevated serum enzyme activity 

found in hepatobiliary disease was a result of failure to excrete the 

enzyme through the bile. However, it is now known that the response of 

the liver to any form of biliary tree obstruction is to synthesize more ALP 

(i.e., the effect is one of enzyme induction). The main site of new enzyme 

synthesis is the hepatocytes adjacent to the biliary canaliculi. Some of 

the newly formed enzyme enters the circulation to raise the enzyme level 

in serum. The elevation tends to be more marked (more than three fold) 

in extrahepatic obstruction (e.g., by stone or by cancer of the head of the 

pancreas) than in intrahepatic obstruction and is greater the more 

complete the obstruction. Liver diseases that principally affect 

parenchymal cells, such as infectious hepatitis, typically also show only 

moderately elevated or even normal serum ALP levels.  
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Among the bone diseases, the highest levels of serum ALP activity 

are encountered in Paget’s disease (osteitis deformans) as a result of the 

action of the osteoblastic cells as they try to rebuild bone that is being 

resorbed by the uncontrolled activity of osteoclasts. Slight to moderate 

rises in ALP activity are also observed in osteomalacia, rickets, Fanconi’s 

syndrome, primary hyperparathyroidism and secondary parahyperpara-

thyroidism, osteogenic bone cancer, during healing of bond fractures, 

physiological bone growth and in women in third trimester of pregnancy.  

Some times the increased levels of Alkaline Phosphatase are 

observed in gastrointestinal diseases e.g. bowel disease to like ulcerative 

colilis, and bowel perforation. Increased level is also found in hepatic 

cholestasin like fatty liver at coholic hepatitis, benign or malignant liver 

tumor, Primary bilary cirrhosin, Drug induced liver disease, hepatic 

granuloma and hepatic cyst. 

Enzymes are also increased in endocrine disease like hyper vita 

minosis D., a cromegaly, hyperthyroidise and hyperparathyroidism. 

Increased level of this enzyme is also found in infections diseases like 

epstain barr virous and sepsis; medications like estrogen replacement 

therapy, oral contraceptions and uptake of albumin, erythromycin, 

phenothiazines, other causes like pulmonary infarction, congestive heart 

failure, lenkemia, myetofibrosis, and mulbple myeloma cause increase 

alkaline phosphatase levels. 
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Estimation of Alkaline Phosphatase ALP (EC: 3.1.3.1) activity. 

Alkaline Phosphatase (ALP) (EC: 3.1.3.1) was determined by 

colorimetric method using kit Cat Number KC019. 

Principle: 

P-nitrophenyl phosphate in the presence of Alkaline Phosphatase 

form P-nitrophenol (yellow in colour) and phosphate.  

Reaction: 

 Alkaline Phosphatase catalyzes the following reaction. 

 P – nitrophenyl phosphate Alkaline Phosphatase → P – nitrophenol 

+ Phosphate – Phosphoric group. 

Reagents: 

(A) Sample freshly homogenized and centrifuged supernatant of 

liver, kidney in separate test tube was used. 

(B)   

1. Buffer reagent 

2. Substrate reagent  

Reagent (1) was mixed with reagent (2) in a ratio of 4:1 
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Procedure 

Wavelength    410 nm 

Temperature   37°C 

Cuvette    1 cm 

Measurement  against air or distilled water  

One ml working solution was mixed in 10 µl sample in test tube. 

After incubation absorbance was noted 410 mm wavelength.  

Calculation: 

To calculate the activity of alkaline phosphatase (ALP) in the 

sample following formula was used: 

U/L = 2742 × ∆ E405 nm/min. 

One international unit (1 U/L) is defined as the amount of enzyme 

that catalyzes the transformation of one micromole of substrate per 

minute under specified conditions. 
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ANTI-FUNGAL ACTIVITY (IN VITRO): 

To determine antifungal activity of Cedrus deodara (extract of  

Cedrus deodara, neutral fraction of Cedrus deodara, acidic fraction of 

Cedrus deodara, petether soluble fraction of Cedrus deodara and pure 

component of Cedrus deodara inlcuding himachalol, trans-atlantone, 

allo-himachalol. Method of Ahmed et.al. (1986) was modified according 

to the requirement of test for antifungal activity. Sterlized thick filter 

paper disc (5mm) were loaded with each dilution of 5 mg / ml and kept 

in sterile condition until used. Disc of control, positive control and 

loaded disc were placed at different position in the petri dishes. Nystatin 

was used as positive control. For Antifungal activity petri plate 

containing potato dextro agar media were seeded with the suspension of 

Aspergillus fumigatus and Candida albicans before placing the disc  (10 

ug/disc). Plates were incubated at 28°C for 3-5 days and zone of 

inhibition were recorded and reported in observations and results. 
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OBSERVATION AND RESULTS 

TOXICITY: 

Toxicity testing: 

Whenever, a new compound or drug is to be used for clinical 

purpose, it is necessary that its toxic dose be determined against 

mammals. Thus LD50 determination was necessary for the oil of Cedrus 

deodara against albino Wistar rats. So for toxicity test 60 rats were 

subjected to five doses, after preliminary experiments. Experiments were 

repeated and details are given in ‘Material and Methods’. According to 

the probit-mortality graph (Figure 1), mammalian toxicity i.e. LD50 was 

found to be 34.4 gm/kg±1.2 gm for albino rats (Table 1). 
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TABLE 1 

DETERMINATION OF TOXICITY OF CEDRUS DEODARA OIL  

AGAINST ALBINO RATS 

Dose per rat 
(ml) 

Mean % 
mortality 

S.D. S.E. Range at 95% 
confidence limit 

Control Zero Zero Zero − 

2.2 10 4.4 2.01 6.2-14.35 

4.4 22 4.47 2.20 18.08-25.90 

6.6 40 6.7 3.02 33.80-45.19 

8.8 49 7.01 3.16 43.70-55.20 

11.1 68 7.20 3.12 61.10-74.90 

 

N=5 range=mean±S.E. x significant value at 95% confidence limit. 
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ANALYSIS OF CEDRUS DEODARA OIL: 

Compound 1 was obtained as colourless needles. The HREIMS 

showed molecular ion peak at m/z 222.1704 corresponding to the 

molecular formula C15H26O. The molecular formula showed three double 

bond equivalents; out of which one is accounted for the trisubstituted 

double bond observed in IR at 1650 cm−1. The IR spectrum further 

showed resonances for a hydroxyl group (OH) at 3300 cm−1. Since the 

presence of trisubstituted double bond was also confirmed by 1H-NMR 

(Table 2) showing a doublet of quartet at δ 5.51 (J=5.87 and 1.5 Hz) for 

H-2. The 1H-NMR (Table 3) further showed resonances for a vinylic 

methyl at δ 1.61 (t, J=1.5 Hz, H-15), three quarternary methyls at δ1.18, 

0.93 and 0.79 as singlets. Since the presence of alcohol moiety in IR 

spectrum (loc. cit.) and absence of any signal for a proton attached to a 

carbon linked to oxygen suggested that the alcohol must be tertiary. 

Further the absence of any signal for C=C or C=O and the mass 

fragments at m/z 133.0945, 119.0865 and 69.0650 suggested that it 

has a bicyclic structure of himachalane skeleton. So, finally in the light 

of above observation and on comparison with published literature 

(Bisaryab and Dev 1968a) the structure of compound 2 was assigned as 

2-en-himachala-7-ol. The structure was also confirmed by 13C-NMR 

(Table 2) spectrum. 

Compound 2 was obtained yellow gummy substance. The HREIMS 

showed molecular ion peak at m/z 222.2055 corresponding to the 
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molecular formula C15H26O. The IR spectrum showed resonances for a 

trisubstituted double bond at 1650 and 3342 cm−1 for a hydroxyl group. 

The 1H-NMR spectrum (Table 3) showed resonances for an olefinic 

proton at δ 5.23 as quartet of doublet (J=5.93 and 1.69 Hz) for H-2, 

three quarternary methyls at δ 0.98, 0.80 and 0.76 as singlets and a 

vinylic methyl at δ 1.74 as triplet (J=1.69 Hz). Further the 1H-NMR 

showed a one proton double doublet at δ 3.17 (J=11.29 and 3.5 Hz) 

suggesting the presence of secondary hydroxyl group which was placed 

at C-7 on the basis of mass fragments (vide structure). On the basis of 

above observation and comparison of 13C-NMR spectrum (Table-3) with 

literature (Bisarya and Dev, 1968b) and (Koon and Geoffery, 1998), the 

structure of 2 was assigned as allohimachalol-2-en-7-ol. 

Compound 3 showed a molecular ion peak at m/z 218 in EIMS 

corresponding to molecular formula C15H22O. Its 1H-NMR (Table-4) 

displayed resonances for four vinylic methyls at δ 2.14 (d, J=1.24 Hz), 

2.13 (d, J=1.25 Hz), 1.80 (d, J=1.2816 Hz) and 1.64 (d, J=1.07 Hz). 

The precise assignment of methyls are best made by Pande (1971) 

of geometry (vide structure); the one 1H multiplet centered at δ 5.38 is 

assignable to olefinic proton at C-2 while the two 1H signals at δ 6.05 

and (septate J=1.28 Hz) for H-10 and at δ 6.03 (pentate, J=1.16 Hz) for 

H-8. The IR absorptions at 1670, 1630 and 1610 cm−1 were displayed 

suggesting a conjugated carboxyl moiety. Further the mass spectral data 
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also confirmed the structure and on comparison with literature 

(Jackman and Sternhell, 1969) it was assigned as 10,11-dehydro-E-2,7-

bis aboladiene-9-one. 

Trans-Atlantone (C15H22) (3): 

UV λmax 226 nm; IR = 3010 (CH-stretching), 1675 (C=O), 1625 

(C=C), and 1610 (C= conjugated).  EIMS m/e (rel. int.: 218 (M+, 45), 203 

(12), 175 (7), 150 (10), 135 (32), 123 (34), 95 (15), 83 (100) and 69 (11). 

1H-NMR (Table-3). 

Allohimachalol (6αααα-Hydroxyallohimachalene (2): 

Oil (18 mg), [ ]27

Dα  (C, 3.1, CHCl3); IR νmax cm−1 (CHCl3), 3342 (OH), 

2930 (CH aliphatic), 1650 (C=C), 1370 (C-O), EI-MS m/z, 222 (M+); 

HREIMS m/z (rel. int.%, 222.20552 [M+, C15H26O, calc. 222.19836, 6], 

204.18839 [M+-H2O, C15H24, 8], 189.15601 [M+-H2O-Me, C14H21, 3], 

163.14638 [C12H19, 11], 133.09451 [C10H13, 6], 119.08651 [C9H11, 22], 

107.09082 [C8H11, 33]), 69.06503 [C5H9, 39], 55.05702 [C4H7, 100], 

71.03961 [C3H5, 30]; 1H-NMR (Table 2), 13C-NMR (Table 2). 

Himachalol (7ββββ-Hydroxy himachalol-2-ene) (1): 

Fine needles (200 mg), m.p. 66-67 [lit. m.p. 67-68], [ ]27

Dα  (c, 5.6, 

CHCl3); IR νmax cm−1 (CHCl3), 3300 (OH), 2950 (CH aliphatic), 1650 

(C=C), 1360 (C-O); EIMS m/z (rel. int. %), 204 [M+-H2O]; HREIMS m/z 

(rel. int. %), 222.1704 [M+, C15H26O, 17], 204.9745 [M+-H2O, C15H24, 46], 

133.0945 [C10H13, 7], 119.0865 [C9H11, 100]; 1H-NMR (Table 2). 
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Table 2: 13C- and 1H-NMR spectral data of Himachalol 

H/C δδδδc δδδδH, m, J (Hz) 

1 51.8 2.25, m 

2 125.6 5.5, dq (5.8, 1.5) 

3 133.1 - 

4 31.5 1.96, m 

5 31.5 1.15, m 

6 43.5 1.37, m 

7 76.0 - 

8 22.2 1.52, m 

9 19.9 1.50, m 

10 41.23 1.25, m 

11 36.4 - 

12 33.3 0.79, s 

13 23.5 0.93, s 

14 32.5 1.18, s 

15 26.6 1.6, d (1.5) 
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Table 3: 13C and 1H-NMR Spectral data of Allohimachallol 

H/C δδδδc δδδδH,m , J (Hz) 

1 49.2 1.65 ,  d (5.9) 

2 12.65 5.23, dq (5.9 , 1.69) 

3 138.1 - 

4 29.64 0.81 , m 

5 31.18 1.23 , m 

6 86.2 3.17, dd (11.29 , 3..5) 

7 40.0 - 

8 38.83 1.55 , m 

9 18.30 n.o 

10 42.43 1.45 , m 

11 33.32 - 

12 33.27 0.80 , S 

13 22.59 0.98 , S 

14 13.71 0.76 , S 

15 25.71 1.74, d (1.69) 

 

n.o = Not observed 
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Table 4: 1H-NMR Spectral data of Transatlantone 

H No. δδδδH m, J (Hz) 

2 5.38 M 

8 6.03 Pentate,1.16 

10 6.05 Septate, 1.28 

12* 1.87 d, 1.28 

13* 2.13 d, 1.25 

14* 2.14 d, 1.24 

15 1.64 t, 1.07 

 

* = Interchangeable 
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HISTOPATHOLOGICAL STUDIES: 

OBSERVATIONS ON GROUP ‘A’ (CONTROL): 

1. Oesophagus: 

Oesophagus is a long muscular tube like structure of GIT and 

conveys food from oesophagus to the stomach. Micrographic 

examination showed that the oesophagus is lined by a protective 

stratified squamous epithelium (Plate I). It also consists of muscularis 

muncosae. The submucosa of oesophagus is highly vascular. The 

Muscularis propria consists of inner circular and outer longitudinal 

smooth muscles fibres.  

2. Stomach:  

The stomach is dialated part of gastrointestinal tract in which 

ingested food is retained for 2 hours or longer so as to undergo 

mechanical action and chemical reduction to form chyme. Anatomically 

the stomach is divided into four regions such as cardia, fundus, body 

(corpus) and pylorus (Pyloric Antrum).  

Micrographic examination of the body of stomach with H&E stain 

showed that the mucosal layer has prominent folds or rugae. The 

muscularis mucasae open into the stomach lumen via gastric pits (Plate 

II). Submucosa consits of large number of network of blood vessels. The 

muscularis propria consists of inner circular layer of muscle fibres and 

outer longitudinal layer of muscle fibres.   
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3. Ileum:  

Ileum is the convulated part of GIT which is concerned for final 

digestion and absorption of food products. H&E stained section of ileum 

showed that the mucosal layer consists numerous folds with villi (Plate 

III). The muscularis mucosae underlies the intervening crypts. The 

submucosa is also present which is higly vascular and consists of 

longitudinal layers of muscle fibres. The folds present in the mucosal 

layer produce continiouss peristaltic movements.   

4. Liver: 

The liver appeared as bi-lobed dark brown organ occupied the 

right upper region of abdomen. In H&E stained sections liver appeared 

to consist of normal hexagonal lobular pattern. The irregular hexagonal 

boundary of the lobule was defined by portal tracts and sparse 

collagenous tissue. Blood from portal tract percolates towards central 

vein (Plate IV). Sinusoids originated at the lobule margin and coursed 

between plates of hepatocytes to converge upon the terminal hepatic 

venule. The plates of hepatocytes were only one cell-thick, branched and 

anastomose to form a three dimensional structure like a sponge. The 

sinusoids were lined by a discontinuous, fenestrated endothelium. The 

portal tract consisted terminal portal venule, terminal branch of hepatic 

artery and bile ductules embedded in fibrous stroma. Hepatocytes 

appeared as large polyhedral cells with round nuclei with peripherally 

dispersed chromatin and prominent nucleoli. The nuclei varied greatly in 

size, reflecting an unusual cellular feature. Some binucleated cells were 
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also seen. The cytoplasm of hepathocytes was extensive, granular and 

strongly eosinophilic.  

5. Kidneys: 

H&E stained sections showed that the kidneys appeared normal 

consisted of cortex and medulla. The cortex showed normal glomeruli 

(Plate V) which appeared as dense rounded structures and were located 

near the surface of cortex at the junction of medulla and in between the 

surface of cortex and medulla. Within the glomerular tufts, the nuclei of 

endothelium, mesengial cells and visceral layer of Bowman’s capsules 

were seen intermingled with each other. Vascular basement membrane 

and the glomerular basement membrane appeared to be of uniform 

thickness and uninterrupted. The glomerular extracellular mesengial 

matrix appeared normal. The afferent and efferent arterioles were seen at 

the vascular pole of renal corpuscles. They were lined with endothelium 

and their walls were of normal thickness. Proximal convoluted tubules 

(PCTs) were lined with simple large number of cuboidal epithelium with 

prominent brush border and a narrow lumen. The cytoplasm of PCT cells 

was abundant and stained dark pink with H&E stain. The distal 

convoluted tubules (DCT) were lined with simple few cuboidal epithelial 

cells, with a wide lumen. The cytoplasm of DCT cells was smaller in 

amount and stained light pink with H&E stain. The medulla of kidneys 

consisted of segments of loop of Henle, collecting tubules, vasa recta and 

collecting ducts which were lined with their respective epithelium.  
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A: Histopathological effects of Cedrus deodara oil: 

OESOPHAGUS: 

i. (Dose – 0.5 ml) (Group B): 

The present study was planned to observe the histopathological 

changes with the help of microscope.  

The Gross examination of oesphagus of albino rats showed the 

following changes. When 0.5 ml of C.D oil was administered orally: 

A. General Architecture: 

The General architecture of the mucosal and sub-mucosal layers 

were found intact. 

B. Epithelium:   

(i) There was no change in the thickness of epithelium. 

(ii) Superficial erosion was found on epithelium (Plate VI).  

C. Abnormal changes: 

Mild oedema (+) was present on the epithelium and sub-

mucosa (Plate VI).  

i. Slight (+) congestion is present in sub-mucosa.  

ii. No inflammatory cells were found when examined 

microscopically. 
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ii. Dose – 2.5 ml (Group C): 

The gross examination of normal type of albino rat was 

examined microscopically and showed the following changes:  

A: General Architecture: 

The General Architecture of sub-mucosal and mucosal layers of 

oesphagus were found partly disrupted.  

B: Epithelium: 

i) No change was found in the thickness of epithelium.  

ii) A marked degree of erosion was found on the epithelium 

(Plate VII). 

C: Abnormal changes: 

i) Sub-mucosal layer was found slightly edematous (+) 

(Plate VIII). 

ii) Congestion (++) was also present on the sub-mucosal 

layer (Plate VIII).  

iii)  No inflammatory cells were found in any layers of 

oesophagus on examination.  
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STOMACH:  

i. Dose – 0.5 ml (Group B): 

A. General Architecture: 

The general Architecture of the sub-mucosal and mucosal layer 

were found intact.  

B. Epithelium: 

i) No significant changes were found in thickness of 

epithelium.  

ii) Epithelium showed moderate degree of shedding.  

C. Abnormal changes (Plate IX): 

i) Sub-mucosal layer showed oedema (+) 

ii) Congestion (++) was found on the sub-mucosal layer.  

iii) Layer number (++) of inflammatory cells were also 

present on the sub-mucosal layer.  

ii. Dose – 2.5 ml (Group C): 

The gross examination of stomach of albino rats showed the 

following change when 2.5 ml of Cedrus deodara oil was administered 

orally: 
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A. General Architecture: 

The general Architecture showed that the sub-mucosal and 

mucosal layers were found almost intact.   

B. Epithelium:  

i) No change was found in thickness of epithelium.  

ii) The epithelial layer of stomach showed some atrophic 

changes with slight increase in cellularity.  

C. Abnormal changes: 

i) Sub-mucosa showed oedema (+) (Plate X). 

ii) Markest congestion (++) was developed on the sub-

mucosa (Plate X). 

iii) Few inflammatory cells (+) were found on the sub mucosa 

(Plate XI).  

ILEUM: 

i. Dose – 0.5 ml (Group B): 

The present study was planned to observe the histopathological 

changes with the help of microscope and on gross examination of Ileum 

of albino rats. It showed the following changes when 0.5 ml of Cedrus 

deudara oil was administered orally.  
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A. General Architecture: 

The General Architecture of sub-mucosal and muscular layers of 

ileum were found normal/intact. 

B. Epithelium: 

No significant changes were seen in the thickness of epithelium 

Epithelial layer was found normal /intact.  

C. Abnormal changes: 

i) Shortening of villi (Plate XII). 

ii) Mild degree of Edema (+) was present in sub-mucosa.  

iii) Congestion (+) was also seen in mucosa /sub-mucosa 

(Plate XIII). 

iv) Inflammatory cells (++) were present in mucosa/ sub-

mucosa.    

ii. Dose – 2.5 ml (Group C): 

A. General Architecture: 

The General Architecture of sub-mucosal and muscular layers of 

ileum were found intact: 

B. Epithelium: 

Epithelium was stunted (Plate XIV). 
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C. Abnormal changes: 

i) Shortening of villi (Plate XIV). 

ii) Edema (++) was present in sub-mucosa. 

iii) Mild congestion (+) was also present on the mucosa and 

sub-mucosa (Plate XV).  

iv) Inflammatory cells (++) were also found on the mucosa 

(Plate XIV).  

LIVER: 

i. Dose – 0.5 ml (Group B): 

A. General Achitecture: 

The General Architecture of liver when examined microscopically 

was found intact.  

B. Central vein: 

Central vein markedly dilated (Plate XVI).  

C. Portal vein: 

Portal vein was found almost intact.  

D. Blood vessels: 

Slightly congested (+). 

E. Fatty changes: 

Fatty changes (++) were also found (Plate XVI).  
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F. Necrosis: 

No necrotic changes were seen. 

G. Fibrosis: 

No fibrotic changes were recorded.  

H. Inflammatory cells: 

Few inflammatory cells (+) were also found on examination.  

ii. Dose – 2.5 ml (Group C): 

A. General Architecture:  

The general architecture of liver tissues was found intact.  

Central vein: 

Central vein was markedly dilated (Plate XVII). 

Portal vein: 

Portal vein was found almost intact.  

Blood vessels: 

Congestion (+) was present on blood vessels. 

Fatty changes: 

Liver tissues showed fatty changes (++) (Plate XVIII). 

Necrosis: 

Necrotic changes were negligible. 



100 
 

Fibrosis: 

No fibrotic changes were found. 

Inflammatory cells: 

Few inflammatory cells were found on examination.  

KIDNEY:  

i. Dose – 0.5 ml (Group B): 

Glomeruli: 

Microscopic examination of kidney showed a trophic changes 

haemolysis and shrinkage of Glomeruli (Plate XIX).  

Basement membrane: 

No significant changes were found on the Basement membrane. 

Cellutarity:  

The cells were found normal. 

Inflammatory cells: 

No inflammatory cells were present.  

Tubules:  

i) Atrophic changes (+) and haemolysis were present in tubules. 

ii) Necrosis is Negligible.  

Blood vessels: 

Normal in size and appearance.  
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Intestitium: 

i) Oedematous (+) (Plate XX). 

ii) No fibrofic changes seen.  

iii) Inflammatory cells (++) were also found in intestitiuom.  

ii. Dose – 2.5 ml (Group C): 

Glomeruli: 

i) Atrophic changes and haemolysis were found (Plate XXI). 

ii) Cellularily normal 

iii) Basement membrane normal  

iv) Inflammatory cells negligible.  

Tubules: 

i) Atrophic changes in Tubules, shedding of epithelium. 

ii) Oedema in tubules (Plate XXI).  

iii) Haemorrhage and desquamated cells in tubules (Plate XXII). 

Blood vessels: 

i) Blood vessels dilated. 

ii) Wall of blood vessels thick.  

iii) Congestion in blood vessels (++). 

Intestitium  

i) Slightly edematous (+) 

ii) Fibrosis  negligible  

iii) Inflammatory cells few. 



102 
 

ENZYMATIC DETERMINATIONS: 

Different organs e.g., oesophagus, stomach, ileum, kidney and 

liver were immediately transferred to phosphate buffer pH 7.4 for 

preservation in respective bottles appropriately numbered and labeled. 

The tissues were then crushed with mortar and pestel homogenized with 

Teflon glass tissue homogeniser at 500 revolutions per minute and 

centrifuged in labofuge 15000, (centrifuge machine) at temperature 40 C 

at 5000 revolutions per minute for 20 minutes, placed in cold chamber. 

Supernatants and pellet were taken in separate tubes and only 

supernatant was used for the estimation of glutamate pyruvate 

transaminase (GPT), glutamate oxalate transaminase (GOT), and alkaline 

phosphatase (ALP), respectively.  

The enzymes (Alkaline Posphatase, GOT and GPT) activity was 

determined in liver and kidney of albino rats in normal control (A) and 

treated (B, C) rats. After determing the toxicity Cedrus deodara root oil 

sub-lethal doses (0.5 ml and 2.5 ml) were administered and activity of 

the enzymes was compared with normal (untreated) to find the affect of 

the oil on enzymes. So treatment doses were 0.0, 0.5 and 2.5 ml. Organs 

were liver and kidney and enzymes under estimation were Alk., 

Posphatase, GOT, and GPT. These enzymes are generally used for 

diagnostic purpose, especially GOT and GPT in liver. One way Anova was 

applied to observe the significant or non-significant effect.  



103 
 

Alkaline Phosphatase activity in liver was found to be significantly 

different in 0.5 ml and 2.5 ml treatment samples as compared to control, 

because calculated value of F. statistic is 196.42 with P-value less than 

0.0001 (Table 7). In kidney also the alkaline posphatase activity is 

significantly lesser than control, in both the treatments because 

calculated F-statistic is 39.85 with P-value lesser than 0.000l (Table 8). 

Glutamate oxalocetate transeminase (GOT) activity in liver was 

found to be significantly different in 0.5 ml and 2.5 ml treatment 

samples as compared to control, because calculated value of F-static is 

90.37 with P-value < 0.0001 (Table 9). In kidney also the GOT activity is 

significantly different because calculated value of F-static is 29.02 with 

P-value 0.001 (Table 10). 

The gultamate Pyruvate transaminase (GPT) activity in liver was 

found to be significantly different in -.5 ml and 2.5 ml treated samples as 

compared to control, because calculated value F-static is 227.63 with P-

value as 0.0001 (Table 11). In kidney also the GPT activity was 

significantly different because calculated value of F- static is 25.91 with 

P-value as 0.001 (Table 12). 

This data indicates that the oil of Cedrus deodara, significantly 

inhibited the enzyme activity in treated animal organs.  
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TABLE 5 

Analysis of variance for response of liver alkaline Phosphatase 

in albino rat. 

Source DF SS MS F P 

Levels 2 1059153 529576 196.42 0.0001 

Error 6     16177     2696   

Total 8 1075330    

 
   Individual 95% CIs For Mean  

Level N Mean St Dev 

1 3 957.7 66.0 

2 3 765.0 50.9 

3 3 153.0 33.9 

 
Pooled St Dev =             51.9 

Tukey’s pairwise comparisons 

Family error rate  = 0.0500 

Individual error rate  = 0.0220 

Critical value = 4.34 

Intervals for (column level mean) –  (row level mean) 

 1 
 

2 

2   62.6 
322.8 

 

 

3 674.6 
934.8 

481.9 
742.1 
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TABLE 6 

Analysis of Variance for response of Kidney Alkaline Phosphatase 

in albino rat. 

Source DF SS MS F P 

Levels 2 508335 254167 39.85 0.0001 

Error 6 38269 6378   

Total 8 546604    

 

   Individual 95% CIs For Mean  

Level N Mean St Dev 

1 3 868.00 97.02 

2 3 484.33 75.41 

3 3 297.00 63.53 

 
Pooled St Dev =             79.86 

Tukey’s pairwise comparisons 

Family error rate  = 0.0500 

Individual error rate  = 0.0220 

Critical value = 4.34 

Intervals for (column level mean) –  (row level mean) 

 1 
 

2 

2 183.6 
583.8 

 

 

3 370.9 
771.1 

-12.8 
387.4 
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TABLE 7 

Analysis of Variance for response of GOT in liver of albino rat. 

Source DF SS MS F P 

Levels 2 144954 72477 90.37 0.0001 

Error 6 4812 802   

Total 8 149766    

 

   Individual 95% CIs For Mean  

Level N Mean St Dev 

1 3 508.0 24.88 

2 3 439.0 37.24 

3 3 211.0 20.00 

 
Pooled St Dev =             28.32 

Tukey’s pairwise comparisons 

Family error rate  = 0.0500 

Individual error rate  = 0.0220 

Critical value = 4.34 

Intervals for (column level mean) –  (row level mean) 

 1 
 

2 

2 -2.0 
140 

 

3 226.0 
368.0 

157.0 
299.0 
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TABLE 8 
Analysis of Variance for response of GOT in Kidney of albino rat. 

Source DF SS MS F P 

Levels 2 44808 22404 29.02 0.001 

Error 6 4632 772   

Total 8 49440    

 

   Individual 95% CIs For Mean  

Level N Mean St Dev 

1 3 277.0 20.88 

2 3 219.0 41.62 

3 3 107.0 12.17 

 
Pooled St Dev =             27.78 

Tukey’s pairwise comparisons 

Family error rate  = 0.0500 

Individual error rate  = 0.0220 

Critical value = 4.34 

Intervals for (column level mean) –  (row level mean) 

 1 
 

2 

2 -11.6 
127.6 

 

 

3 100.4 
239.6 

42.4 
181.6 
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TABLE 9 

Analysis of Variance for response of GPT in liver of albino rat. 

Source DF SS MS F P 

Levels 2 5874 29137 227.63 0.0001 

Error 6 768 128   

Total 8 59042    

 

   Individual 95% CIs For Mean  

Level N Mean St Dev 

1 3 220.0 12.29 

2 3 127.0 13.45 

3 3 23.0 7.21 

 
Pooled St Dev =             11.31 

Tukey’s pairwise comparisons 

Family error rate  = 0.0500 

Individual error rate  = 0.0220 

Critical value = 4.34 

Intervals for (column level mean) –  (row level mean) 

 1 
 

2 

2 64.65 
121.35 

 

 

3 168.65 
225.35 

75.65 
132.35 
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TABLE 10 

Analysis of Variance for response of GPT in Kidney of albino rat. 

Source DF SS MS F P 

Levels 2 278750 139375 25.91 0.001 

Error 6 32274 5379   

Total 8 311024    

 

   Individual 95% CIs For Mean  

Level N Mean St Dev 

1 3 520.0 98.75 

2 3 245.0 78.58 

3 3 95.0 14.53 

 
Pooled St Dev =             73.34 

Tukey’s pairwise comparisons 

Family error rate  = 0.0500 

Individual error rate  = 0.0220 

Critical value = 4.34 

Intervals for (column level mean) –  (row level mean) 

 1 
 

2 

2   91.2 
458.8 

 

 

3 241.2 
6.8.8 

-33.8 
333.8 
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ANTIFUNGAL ACTIVITY AGAINST Candida albicans AND 

Aspergillus fumigatus: 

Aspergillus fumigatus and Candida albicans are important fungi. 

Aspergillus fumigatus showed zone of inhibition 7mm for 150 µg/disc 

and 8mm for pure oil against Cedrus deodara oil. It also showed zone of 

inhibition as 10mm against himachalol. Aspergillus fumigatus did not 

showe any response against acidic fraction, petroleum ether fraction, 

trans-atlantone, allhimachalol.  

Candida albicans did not show any response against Cedrus 

deodara  oil acidic fraction, petroleum ether fraction, himachalol, , 

allhimachalol, trans-atlantone (Table 13). 
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Table 11 

Antifungal activity against Candida albicans  

and Aspergillus fumigatus (Plate XXIII) 

S.No. Cedrus deodara oil / 
Components of Cedrus 

deodara oil 

Concentration 

(µµµµg/disc) 

Zone of inhibition (mm) 
Candida 
albicans 

(CA) 

Aspergillus  
fumigatus 

(AF) 

 

 

(i) 

 

 

Cedrus deodara oil 

30 −  

60 −  

90 −  

120 −  

150 − 7 mm 

Pure − 8 mm 

 

 

(ii) 

 

 

Acidic fraction 

30 − − 

60 − − 

90 − − 

120 − − 

150 − − 

Pure − − 

 

 

(iii) 

 

 

Petroleum ether fraction 

30 − − 

60 − − 

90 − − 

120 − − 

150 − − 

Pure − − 
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(iv) 

 

 

Himachalol  

30   

60   

90   

120   

150 - 10 mm 

 

 

(v) 

 

 

Trans-Atlantone 

30 - - 

60 - - 

90 - - 

120 - - 

150 - - 

 

 

(vi) 

 

 

Allo Himachalol 

30 - - 

60 - - 

90 - - 

120 - - 

150 - - 
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119 
 



120 
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122 
 



123 
 



124 
 



125 
 



126 
 



127 
 



128 
 



129 
 



130 
 



131 
 



132 
 



133 
 



134 
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DISCUSSION 

The Cedrus deodara oil is used as anti-ulcer in eastern medicine. 

Mostly researchers have done analysis of trunk oil of Cedrus deodara. In 

the present case although no new terpenoids were found but for the first 

time root oil was analyzed which contained the same compounds which 

are found in trunk oil.  

In the present study initially work has been done on the analysis 

of oil of Cedrus deodara root oil, which contains sesquiterpenes, 

Himachalol, allohimachalol and Trans-atlantone. These compounds were 

found during analysis and data was confirmed by TLC, GC-Mass 

spectroscopy and 1H and 13C NMR spectroscopy. 

According to present analysis the oil contains mostly terpenoids 

for example Himachalol, Atlantone and other sesquiterpenes.  

Krishna-Rao et al. (1952), Bisary and Sukh (1968a) described the 

sesquiterpene Himachalol, Bisary and Sukh (1968b) described the 

Allohimachalol. Pande et al. (1971) reported about sesquiterpenes i.e., 

Cis and trans allantone. Alexander et al. (1972) described the presence 

of sesquiterpenoid i.e., atlantone in the essential oil of Cedrus deodara. 

Adams et al. (1974b) described the synthesis of atlantone.  
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Agarwal and Rastogi (1981) reported the Himchalol from hexane 

soluble fraction extract. Avcibasi et al. (1987) reported the isolation of 

trans atlantone from petroleum ether extract of Cedrus libanotica wood. 

In the present study histopathological effects of Cedrus deodara 

root oil were observed for the first time in the tissue of oesophagus, 

stomach ileum, kidney and liver of treated animal at two doses (dose 0.5 

ml and 2.5 ml) in group B and C and compared with the organs of 

normal control group A. During present study histopathological changes 

were observed in oesophagus dose 0.5 ml group B, the general 

architecture of mucosal and submucosal layers were found intact, 

however superficial erosion was found on epithelium. Edema was also 

found on epithelium and sub mucosa (Plate VI). 

The histological changes in oesophagus (dose 2.5 ml) group C 

showed that general architecture was partly disrupted and marked 

degree of erosion was found on epithelium (Plate VII) as compared to 

dose of 0.5 ml. Mild edema on submucosal layer (Plate VIII) and 

congestion was also present on sub mucosal layer. 

However the histopathological major changes in stomach (dose 0.5 

ml and 2.5 ml) were found but the general architecture of stomach was 

almost intact in the case of both doses (0.5 ml and 2.5 ml) treatment. 

But epithelium of rat (dose 0.5 ml) showed moderate degree of shedding 

and in the dose of 2.5 ml appearance of epithelium showed atrophic 
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changes with slight increase in cellularity. Mild edema was found on sub 

mucosal layer at the dose of 0.5 ml and 2.5 ml (Plate IX) congestion of 

blood vessels (Plate IX, X) and inflammatory cells were found in sub 

mucosal layer. 

In the ileum of treated animal dose, (0.5 ml) the general 

architecture of ileum was intact. However, epithelium is stunted and 

also showed shortening of villi (Plate XII). Mild degree of edema was 

present on villi congested blood vessel and inflammatory cells were 

found in mucosa and submucosa at the higher dose 2.5 ml. The general 

architecture of ileum showed normal intact but epithelium was stunted 

(Plate XIII) and shortening of villi (Plate XIII) congested blood vessels 

(Plate XIV) and inflammatory cells were found (Plate XIII). 

Studies were done on the effect of oil on liver tissues which is the 

main seat of metabolism. In liver of treated animal (dose 0.5 ml and 2.5 

ml group B and C) showed general architecture of liver intact at the dose 

0.5 ml. The histopathological changes i.e., central vein markedly dilated 

(Plate XV), fatty changes were also found intact, but blood vessels were 

mildly congested. Necrosis and fibrosis were not observed at the higher 

dose 2.5 ml. The histopathological changes i.e., the central vein was 

found markedly dilated (Plate XVI) and liver tissues showed fatty 

changes (Plate XVI). Congested blood vessels were also found but portal 

vein was found almost intact. 
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Necrosis and fibrosis were not found. Such detailed histological 

changes have not been reported earlier. Moreover the studies were 

necessary because one should know scientifically the effect of this oil on 

tissues before it is used as anti-ulcer agent.  

Similarly, the kidney is the organ for excretion of oil and its 

metabolites. Histopathological studies showed that kidney of the treated 

animal oil dose 0.5 ml group B has atrophic changes and shrinkage of 

glomeruli (Plate XVII). But basement membrane was normal, cellularity 

was found normal, no inflammatory cells were present in glomeruli. 

Necrosis was negligible in tubules but mild atrophic changes were found 

in tubules.  

At the higher dose 2.5 ml group C in the glomeruli atrophic 

changes were found (Plate XVIII) but cellularity basement membrane was 

normal, inflammatory cells negligible atrophic change was found in 

lobules i.e., shedding of epithelium, blood vessels dilated and congestion 

in blood vessels (Plate XIX). Mild edema present in the intestilium and 

few inflammatory cells were found in intestilium, fibrosis was negligible. 

Kar et al. (1975) reported that himachalol is major constituent in 

wood of Cedrus deodara and acts on antispasmodic. Himachalol was 

applied on various isolated smooth muscles. Basically it was applied to 

the muscles of guinea pig ileum, rabbit jejunum, and bronchial muscles 

of guinea pig which showed antispasmodic activity. 
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Tewari et al. (1989) reported significant damage to luminal 

epithelium of uterus and uterine glands by subcutaneous administration 

of neem oil. In the present case reproductive system is not involved. 

However, the GIT organs were slightly damaged as in the above case 

Chinnasamy et al. (1993) reported no significant damage to GIT organs 

by oral administration of bitterless, odourless and colorless neem oil and 

ground nut oil inmale and female rats upto 3 generation, following 

WHO/FDA protocol. They concluded that these oils are safe for human 

consumption. Present results indicate that cedar wood oil is not very 

safe.  

Bandyopadhyay et al. (2002) reported antisecretary and anti-ulcer 

effect of aqueous extract of neem bark in rats. This is in line with the 

claim of anti-ulcer effect of root oil of cedar wood tree. 

Bandyopadhyay et al. (2004) used the same extract for ulcer in 

Harlingen human patients. Oral administration of lypholysed powder at 

a dose of 30 mg twice a day, caused significant decrease (77%) in acid 

secretion. Therefore, it is suggested that present oil be used as anti-ulcer 

agent at a safer dose. 

Boeke et al. (2004) reported anti-ulcer anti-inflammatory and anti 

parasitic effects on neem oil and aqueous neem extracts but no report is 

present on cedar wood root oil. However, the aqueous extracts was safer. 
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In indusumic system cedar wood oil is being used as anti-ulcer agent. So 

further investigation are necessary as have been done in the present 

case. 

The above study on the effects of Cedrus deodara root oil, is 

basically important from clinical point of view. Unfortunately, such 

studies have not been done by Hakims.  

They claim that this oil at a higher dose heals the ulcer in stomach 

of human beings but study of any side effect or pathological effects on 

the organs involved was most necessary, which has been done during 

present studies.  

In the present study Cedrus deodara oil and compounds of Cedrus 

deodara oil were used for determining antifungal activity against 

Candida albicans and Aspergillus fumigatus as compared with negative 

control and possible control (Nystatin). 

Cedrus deodara oil in concentration of 150 µg/disc and pure form 

showed 7 mm and 8 mm zone inhibition respectively against Aspergillus 

fumigatus. Cedrus deodara oil did not show antifungal activity against 

Candida albicans at the same concentration.  

Acidic fraction and petroleum fraction of Cedrus deodara oil and 

transatlantone and allohimachalol constituents of Cedrus deodara oil, 

showed no antifungal activity against Candida albicans and Aspergillus 
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fumigatus at any concentration (µg/disc). Himachalol is also a 

constituent of Cedrus deodara oil. It showed antifungal activity (zone of 

inhibition was 10 mm) in concentration of 150 µg/disc against 

Aspergillus fumigatus. 

Himachalol did not show any antifungal activity against Candida 

albicans at any cencentration (µg/disc). Chaudhry et al. 1997) reported 

about antifungal activity of himachalol against Aspergillus fumigatus.  

Talwar et al. (1997) reported antigunal activity of neem oil zone 

inhibition was found against Candida albicans and C. tropocalis. 

Similarly, Bhonde et al. (1999) reported control of Fusarium oxysporum, 

Alternaria solani and Adminthosporium sp., in vitro condition by neem oil 

preparations.  

Fandohan et al. (2004) reported in vitro and in vivo inhibition of 

Fusarium verticillioides by some essential oils. They reported total control 

of fungi at a concentration of 4.8, 6.4 and 8 micron/g. 

In this study the level of amino transferases (AST and ALT/GOT, 

GPT) in kidney and liver of treated animal with Cedrus deodara oil at a 

dose 0.5 ml and 2.5 ml (group B and C) was noted and compared with 

the level of enzymes in kidney and liver of control group A. It was 

observed that the enzymes levels were significantly inhibited in kidney 

and liver of treated animals (group B and C) as shown in Table 7-12. 
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The alkaline phosphatase in the kidney and liver of treated animal 

in group B and C was estimated and compared with the enzyme level of 

ALP in kidney and liver of control normal. Alkaline phosphatase level 

was low in liver and was found to be significantly different in 0.5 ml and 

2.5 ml treatment samples with p-value as 0.001 (group B and C) as 

compared to control (group A) as shown in Table 7. 

In kidney also the ALP level was significantly low than control (p-

value 0.0001) shown in Table 8. Alkaline phosphatase is membrane 

bound glycoprotein enzyme. It is present in highest concentration in the 

sinuroids and in the endothelium of the central vein and smaller 

concentration occur in the biliary canaliculi. The mechanism of release 

of membrane bound enzymes is less understood. 

In this study the levels of SGOT in liver was also estimated which 

showed inhibition. It was significantly different in 0.5 ml and 2.5 ml 

treatment samples (p-value 0.001) as compared to normal control as 

shown in Table 9. 

In kidney also the SGOT levels was low but significantly different 

as shown in Table 10 with (p-value 0.001). The glutamate pyruvale 

transaminase (SGPT) level in liver was low and significantly different in 

0.5 and 2.5 ml treated samples as compared to control with (p-value 

0.001) in Table 11. In kidney the levels of SGPT was low but significantly 
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different (less) as compared control as shown in Table 12 with p-value as 

0.001. 

Tandon et al. (1989) reported that 15% of Cadrus deodara oil in 

castor oil was used as a dermal application in rabbit for dermal injection 

using this treatment serum oxalacelic transaminase and pyruvic 

transaminase levels were not effected, possibly because the 

administration was not oral, which may affect the GIT organs. Leiboviteh 

et al. (1991) reported increase in alkaline phosphatase activity as a 

possible indicator of renal damage. Level of alkaline phosphatase 

increases by injection and damage to the organs. Domar et al. (1992) 

reported the expression of intestinal alkaline phosphatase in human 

organs, liver, kidney, pancreas they mentioned the localization of the 

ALP isozymes in the epithelial cells of various organs and in the 

microvillar region of intestine. They did not report the enzyme level in 

enzyme units, so the results are not comparable. 

Bandyopadhyay et al. (2002) reported that neem compounds like 

terperoids inhibit H(+) – K(+)-ATPase activity and help in decreasing acid 

secretion, resulting in curing of peptic ulcer. Their action is like 

omeprazole, which gives gastroprotection. So, possibly the inhibition of 

the above enzyme is similar to the inhibition of alkaline phosphatase, 

GOT and GPT during present investigations. 
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Bandyopadhyay et al. (2004) further reported that lypholized 

powder of neem compounds (mostly tri-terpernoids) when given at a dose 

of 30 mg twice daily for 10 days reduced pepsin level in stomach, which 

may be due to H(+) K(+)-ATPase reduction. It also cured the peptic ulcer 

within 10 day when given at a dose of 30-60 mg, twice daily, for 10 

weeks. This was confirmed by endoscopy and barium meal x-ray. 

Moreover, GOT and GPT levels were also reduced to some extent. This 

action supports present inhibition of alkaline phosphatase, GOT and 

GPT in treated animals. It is possible that cedar wood oil may also be 

affective in peptic ulcer as reported by Hakims (Indusanyredic system) at 

a certain dose. However, the slight damage of tissues of liver and kidney 

may be overcome by determining proper dose and proper formulation 

e.g., lypholized powder or tablets etc.  

Very little work has been done on this oil in a scientific way and 

only few references are available in scientific literature so comparison 

with other oils have been done. Therefore, it is necessary that further 

studies be carried on this oil / components. This needs first to induce 

ulcer in rats and apply various dosages and components to know which 

is the effective component for healing ulcer. 

Essential oils are used for different purposes, including cooking, 

nourishing, hair care, for ailments etc. Mostly, they are obtained from 

seeds but in some cases they may be obtained by destructive distillation 

from other parts of plants, e.g., cedar wood oil, pine oil, etc. Sunflower 
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oil, corn oil, mustard oil, canola oil, cotton seed oil are obtained from 

seed and are being used for cooking. 

However, for curing diseases pine oil, turpentine oil, cedar wood 

oil, neem oil, clove oil, etc., are used. But before using them for curing 

any disease and for determining the effective dose toxicity determination 

is necessary. In pharmacology ED50, LD50, LT50, T.I. etc determined prior 

to the use of a drug or compound. In the present case also the LD50 of 

cedar wood oil was determined against mammals, which was found to be 

34.4 gm/kg, which is quite safe. Cedar wood oil is being used as anti 

ulcer agent. Although, from toxicity point it is quite safe, but present 

histopathological studies have shown that it produced edema, 

congestion, contraction of vessels and slight damage to the epithelial 

tissues in different GIT organs. Similarly, neem oil and some other oils, 

(clove oil) were used for curing some disease. Most common use is that of 

neem oil in the subcontinent for curing diseases. 

Gandhi et al. (1988) reported 24 hrs LD50 of neem oil as 14 ml/kg 

in rats and 24 ml/kg in rabbit 7 hrs. It has slightly higher toxicity as 

compared to cedar wood oil.  

Boeke et al. (2004) reported anti-ulcer activity of neem oil as in the 

case of cedar wood oil. They reported that oily preparation were more 

toxic than aqueous preparation of neem. The mammalian toxicity was 

reported to be 15 mg/kg twice a day. 
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Lundh et al. (2005) reported the toxicity of azadiracthtin (the active 

component of neem oil). They placed traps with 20% neem oil near the 

places where infection of Dermonyssus gallinae (mite) was present in the 

poultry. This oil reduced the infection of mite upto 92%, during 4 weeks 

treatment. Thus the oil acted as acaricide and was useful in controlling 

the pest. However, this is not relevant from the present studies, but this 

is the reference available in 2005.  
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CONCLUSION 

In the Indus-Unic system (old Unani/Greek system) use of various 

plant extracts, oils etc. was common. It was based on experimental trials 

of these materials on patients. However, scientific analysis of these 

drugs, their pharmacological studies (pharmacokinetic and 

pharmacodynamic) were not done. Anyhow, now in Pakistan and India, 

colleges of Eastern Medicine have started such studies before using 

these materials as drugs. But in certain villages and under developed 

areas, the old trial and error system is being done by Hakims (old 

medical personnels). 

During present studies it was found that the oil is not very toxic 

(LD50 34.4 gm/kg) and comes under least toxic group according to the 

toxicologists. However, in the present studies it was found that the oil at 

0.5 ml and 2.5 ml dose per rat, produced some adverse effects on the 

tissues, but they were not lethal. The question is, how the oil heals the 

ulcer as claimed by the Hakims. One of the possibility is that oil makes a 

protective layer on the ulcerative lesion and thus protects from the affect 

of HCl/pepsin and then by self healing process the ulcer is healed. The 

other possibility may be that any of the component of the oil has the 

curing and healing property for the peptic ulcer. 

In the present work toxicity of the oil has been determined, 

analysis of the oil has also been done. The histopathological effects have 
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been reported for the first time at a dose of 0.5 ml and 2.5 ml/rat. Now 

for further studies the following steps should be taken  

1. Induction of ulcer in rats. 

2. Determination of proper curative dose of the crude oil and 

various components e.g. himachalol, allohimachalol and 

transatlantone. 

3. Finally, to observe in which case the ulcer was 

cured/healed. 

This will lead to proper answer to the claims of Hakims. 
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SUMMARY 

The present work is concerned with the chemical analysis of 

Cedrus deodara root oil to detect and confirm the known compounds 

and observe the toxicological, pharmacological, histopathological, 

enzymological and anifungal effects on Albino Wistar rats in comparison 

with normal (control) group. 

Initial work has been done on the chemical analysis of Cedrus 

deodara root oil that contains the known compounds such as 

Himachalol, Allohimachalol and Trans-atlantone. 

After isolation, the purity and structure of these compounds were 

reconfirmed by TLC, GC-Mass spectroscopy and 1H and 13CNMR 

spectroscopy techniques. 

Effects of Cedrus deodara root oil were seen on different 

parameters. For this purpose 90 Albino rats were taken and divided into 

three groups i.e., A, B and C. Ten rats were kept in group A as control 

(untreated). The other rats were considered as treated at two different 

doses (dose 0.5ml and 2.5ml) and kept in group B and group C (10 rats 

in each group). The experiment was repeated 3 times making the 

number of rats 90 (30X3). Rats were dissected and different organs e.g., 

esophagus, stomach, ileum, liver and kidney tissues were taken out. 

These tissues were then sectioned and stained for any histopathological 



151 
 

changes. All the organs showed histopathological changes with both 

doses (as shown in Plates 1 to 21). 

Histopathological studies of different organs treated with Cedrus 

deodara root oil is clinically very important tool for examining any 

abnormalities in the tissues. 

In the present study antifungal activity was also determined 

against Candida albicans and Aspergillus fumigatus when rats were 

treated with Cedrus deodara root oil and compounds of Cedrus deodara 

oil and compared with controlled rats. Cedrus deodara oil at the 

concentration of 150 µg/disc showed zone of inhibition against 

Aspergillus fumigatus but at the same concentration it did not show any 

antifungal activity against Candida albicans. Compounds of Cedrus 

deodara oil i.e., transatlantone and allohimachalol did not show any 

antifungal activity, while Himachalol showed zone of inhibition at a 

concentration of 150 µg/disc against Aspergillus fumigatus.  

Level of amino transferases i.e., GPT, GOT and ALP were also 

determined in kidney and liver of treated animals of both groups, (B and 

C) treated with Cedrus deodara oil at the doses of 0.5 ml and 2.5 ml 

respectively) in this study and also compared with the levels of untreated 

animal (control)  in the same organs. 

It was observed that the level of enzymes were significantly 

decreased in kidney and liver of treated animals (group B and C) in 
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comparison with untreated animals. Any new drug or compound when 

used for clinical purpose, its effective and toxic dose should be 

determined and calculated. For this purpose LD50 of the Cedrus deodara 

root oil was determined against Albino Wistar rats in the present study. 

In this case LD50 of this oil was found to be 34.4 gm/kg, which is 

quite safe but it produces many symptoms such as edema, congestion, 

contraction of vessels and slight damage to epithelial tissues in different 

GIT organs as compared to control rats. 

This is a very comprehensive study which has not been done so far 

in Pakistan and elsewhere in comparison with other oils that have been 

done at different timings. 
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