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ABSTRACT 
 

Aims: Abies pindrow (Royle ex D. Don) Royle., colloquially known as the Western Himalayan fir, is 
a conifer that grows along the Himalayan mountains from Afghanistan to Nepal. The plant is 
extensively used by locals for the treatments of various ailments. Thus based on the available 
reports about its importance in traditional system of medicine, an attempt has been made to review 
this species in context of its medicinal and pharmaceutical importance.  
Study Design: The review article has been designed based on literature survey. The article is 
grossly divided into four broad phases consisting of compiled information of Abies pindrow: (1) 
Ethnobotanical information (2) Chemical Constituents (3) Pharmacological activities (4) Discussion 
mainly highlighting the mode of action of the bioactive compounds in relation to its pharmacological 
activity. 
Methodology: Extensive literature search have been performed in the web using PubMed, 
PubMed Central, google scholar as search platform. Efforts have also been taken to compile 
information from research papers and review articles not more than 10 years old. Information from 
old literatures were preferably avoided unless found to be very relevant to the subject. 
Results: The literature survey revealed that the plant has been used to treat cough and cold, 
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diabetes, cataract and bladder diseases. The plant is also considered to be carminative, astringent, 
antispasmodic, diuretic, tonic and anti-inflammatory. The plant is also rich in terpenes and terpene 
alcohols. Testing for antidiabetic, neuroprotective, anticataract and antixiolytic activities have been 
promising and the bioactive constituents and efforts are made to interpret the possible mechanism 
of action of bioactive compounds in bringing about the pharmacological activities. 
Conclusion: It is concluded that the plant can be explored and bioprospected for an affordable 
source of drug and nutraceutical for better management of health related issues of people of Indian 
subcontinent. 
 

 
Keywords: Abies pindrow (Royle ex D. Don) Royle; anti-inflammatory; antixiolytic; terpenes; 

antioxidant. 
 

1. INTRODUCTION 
 
The Himalayan mountains are a major 
biodiversity region [1], containing nearly 10000 
plant species of which 4000 are endemics [2]. 
The Himalayan region harbors 8 families of 
gymnosperms, representing 20 genera and 51 
species [3]. Conifers forms a dominant proportion 
of the gymnosperm vegetation in this region. 
Abies pindrow (Royle ex D. Don) Royle, or the 
western Himalayan fir, is one such member of 
the conifers, and forms a distinctive vegetation at 
an altitude above 2000 m along the Western 
Himalayan region from Afghanistan to Nepal [4]. 
The plant finds use in Ayurvedic formulation 
‘Vigroll’ [5]. The leaves of A. pindrow are referred 
to as Zarnab in the Unani system of medicine 
and are used as a remedy for fever, 
hypoglycemia, bronchitis, asthma, hemoptysis 
and inflammatory conditions [6]. A decoction of 
the plant is used to treat coughs, phthisis, 
asthma and other pulmonary infections, while 
fresh juice is given to infants for treatment of 
fever and respiratory infections [7]. The plant is 
also considered to be antiperiodic, 
antispasmodic, stomachic, carminative, 
expectorant and astringent [8]. The wood of the 
plant is also used for construction purposes in 
making doors, windows, houses, furniture and for 
fuel food [9]. The plant is reported to contain 
terpenoids, fatty acids, chalcones, flavonoids, 
cyclic polyol (pinitol) in their various parts, and 
most of them are reported to have biological and 
pharmacological activities [10]. The importance 
of this plant with respect to its pharmacological 
activities have been somewhat neglected and 
less projected to the scientific community. Thus 
this review have been framed with a notion of 
bringing in all the relevant information related to 
Abies pindrow in one common platform. This will 
provide an enriching inventory to the scientific 
community for further research on the plant and 
also would provide a thrust for bioprospecting the 

plant as a source of medicine for overall benefit 
of the population of Indian subcontinent. Thus 
based on the available reports about its 
importance in traditional system of medicine an 
attempt have been made to review A. pindrow in 
context of its medicinal and pharmaceutical 
importance. 
 

2. METHODS 
 
A literature search was performed in the internet 
using PubMed, PubMed Central and Google 
Scholar as the search platform. Review articles 
and research papers were selected based on the 
study design and planning of the review article. 
The information on ethnobotanical uses of Abies 
pindrow was explored in the internet using 
phrases such as ‘ethnobotanical uses of Abies 
pindrow’. This was also accompanied by region 
wise collection of information using the keywords 
‘Uttarakhand’, ‘Kashmir’ etc. Data of chemical 
constituents of the plant was collected using the 
phrases such as ‘chemical constituent of needle 
of Abies pindrow’. Information related to 
pharmacological activities of the plant was 
collected using the phrases ‘antiinflammatory 
activity of Abies pindrow’. Research papers and 
review articles not more than 10 years old were 
incorporated for framing the article. Research 
papers older than 10 years were not included 
unless found to be extremely relevant. 
 

3. RESULTS 
 

3.1 Ethnobotanical Uses  
 
Abies pindrow is used extensively by the 
inhabitants of Himalayan region for both non 
medicinal and medicinal purposes. The plant is 
used for construction purposes, and also as 
furniture and fuelwood. Medicinally, the plant is 
used for treatment of various ailments including 
cough and fevers, amongst other (Table 1). 
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Table 1. Ethnobotanical use of Abies pindrow across various Himalayan regions 
 
S. no. Region Vernacular name Ethnomedicinal uses Other uses Reference 
1. Poonch Valley, Pakistan occupied 

Kashmir 
Kashmiri/ Hindko: Tung  Branches: Fuel 

Cones: Decorative purpose. 
Inner Bark: Powder of inner bark used for treatment asthma. 

Wood: Timber for building bridges, 
beams and furniture 

 [11] 

2. Ayubia National Park, Abbottabad, 
Pakistan 

English: Fir  Wood: Used for manufacture of furniture 
and beams of houses and as fuel wood. 

 [12] 

3. Pakistan occupied Kashmir English:Fir Bark and Leaves: Used as fodder 
 

Wood: Used as fuel 
 

 [13] 

4. Neelam Valley, Muzaffarabad, 
Pakistan occupied Kashmir 

Hindko:Rewar, English: Fir Root:  Decoction used for treatment of cough, phthisis and bronchitis. 
Leaf: Juice used for treatment of dentition aches in infants. Powder of leaf is used for 
treatment of cough, bronchitis and fever. 

Wood: Used for construction of doors, 
windows, houses, furniture and as 
fuelwood. 

 [14] 

5. Lilownai Valley, Pakistan Pashto:Achar Trunk & Cones: Used for treatment of Kidney stone and antirheumatic.  
 

 [15] 

6.  Kurram Agency, Pakistan Pashto:Shandi beejur Resin: Applied for treatment of tick bites. Wood: Used as timber [16] 
7. Shogran valley, Pakistan English: Western Himalayan Fir Plant: Used for the treatment of expectorant, respiratory disorders, fever, antioxidant, 

carminative, digestive disorders, astringent, antispasmodic, diuretic, tonic and anti-
inflammatory. 

 
 
 
 

 [17] 

8. Koh-e-safaid range, Pakistan Pashto:Bejoor Seeds: Antidiabetic   [18] 
9. Kaghan Valley, Pakistan Hindko:Paludar, Rewar Leaves: Tincture or decoction of the dried leaves are used for treatment of cough, asthma, 

chronic bronchitis phthisis and cataract. They are also used for treating diseases of the 
bladder and other pulmonary diseases.Juice of fresh leaves used to treat dentition ache 
and fever of infants, and chest problems. 

  [19] 

10. Bangus Valley, Kashmir, India Kashmiri: Budul Bark: Red part of bark is chipped to pieces, boiled in water and added to sugar and milk 
and consumed to get relief from sickness. 

  [20] 

11. Jammu and Kashmir Kashmiri: Badul, Drewar, Tung Leaf: Grounded leaves mixed with honey is used to treat cough and cold. Leaves also 
used to cure asthma. 

Wood: Used for packing cakes, 
construction of buildings and furniture. 
Branches: Used as fuel. 

 [21] 

12. Mornaula reserve forest, Kumaon, 
India 

Kumaoni: Rago Resin and Bark: Used for the treatment of rheumatism and fuel.   [22] 

13. Kedarnath wildlife sanctuary, 
Garhwal, India 

English: Western Himalayan Fir Bark: Extract is used for treatment of cough and bronchitis.   [23] 

14. Nanda devi biosphere reserve, India Kumaoni: Ragu Leaf: Paste is used to reduce swelling of injured parts. 
Wood: Used for construction purpose and making furniture. 

 
 

 [24] 

15. Theog forest division, Himachal 
Pradesh, India 

Himachali: Thaneira,  
Hindi:Tosh 

Leaf: Leaf paste is applied to udder of cow to treat clotting of milk and swelling of udder.   [25] 

16. Baitadi and Darchula district, Nepal Byanshi/Rang: Himisin Woods: Used as medicine, and agricultural implements. Woods: Used as prayed flag, fuelwood, 
furniture, butter churners. 

 [26] 
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3.2 Chemical Composition 
 

Abies pindrow has been extensively studied for 
its chemical constituents. Almost all parts of the 
plant is rich in bioactive compounds. The   

various compounds present in different plant 
parts of A. pindrow is depicted in Table 2               
and chemical structures of selected               
compounds are presented in Figs. 1, 2 and 3,              
respectively. 

 

 
 

Fig. 1. Chemical structures of selected terpenes found in Abies pindrow 
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Fig. 2. Chemical structures of selected alcohols present in Abies pindrow 
 

3.3 Pharmacological Potential 
 

3.3.1 Anti-inflammatory activity 
 

(+)- Pinitol isolated from leaves of A. pindrow is 
reported to possess anti-inflammatory activity. It 
is reported from a study [35] that (+) - Pinitol at a 

dose of 2.5-10 mg/kg resulted in significant 
inhibition of oedema volume of carrageenan 
induced paw oedema in wistar rats. The percent 
inhibition of highest dose of (+) – Pinitol was 
comparable to inhibition by phenyl butazone (100 
mg/kg). 
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Fig 3. Chemical structures of selected long chain fatty acids and esters present in Abies 
pindrow 

 

3.3.2 Anticataract activity 
 
Cataract is the leading reason of blindness 
worldwide, and is largely caused due to oxidative 

stress in the lens [36]. It is reported from a study 
that aqueous leaf extract of A. pindrow at 
concentrations of 5-20 mg/ml confers protection 
against hydrogen peroxide induced cataract in
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Table 2. Major constituents of different plant parts of Abies pindrow 
 

Plant parts Nature of compounds Name of compound Reference 
Stem Chalcones Okanin; Okanin-4’-O-β-glucopyranoside; Butein-4’-O-β-D-glucopyranoside; 2’,3’4’:3,4-pentahydroxychalcone-4’-(L-

arabinofuranosyl-α-1→4-D-glucopyranoside-β) 
 [27] 

 Flavonone 8,3’4’-trihydroxyflavonone-7-O-β-D-glucopyranoside  [27] 
Leaf Hydrocarbons Tricosane; Eicosane;Heneicoasane;Docosane; Tetracosane; Nonadecane; Octadecane;1-Docosene; Heptadecane; 1-

Octadecane; 2,6,10,14-Tetramethylhexadecane 
 [28] 

 Heterocyclic ketone 3-Hydroxy-2-methyl-4H-pyran-4-one (Maltol)  [29] 
 lanostane derivative Pindarolactone  [30] 
Leaf Fatty acid n-Tetradecanoic acid; n-Pentadecanoic acid; 14-methyl-Pentadecanoic acid; Cyclopentaneundecenoic acid; 14-Methyl-

hexadecanoic acid; 16-Methyl-heptadecanoic acid; cis-9-Octadecenoic acid; 5,9-Octadecadienoic acid; 17-Methyl-octadecanoic 
acid; Docosanoic acid; Tetracosanoic acid.  

 [31] 

Stem & Leaf Terpenes α-Pinene; α-Thujene; α-Terpinene; α-Humulene; α-Selinene; α-Muurolene; α-Longipinene; α-Calacorene; β-Pinene ; β-
Caryophyllene; β-Elemene; γ-Terpinene; γ-Elemene; γ-Muurolene; δ-2-Carene; δ-Elemene; δ-Cadinene; (E )-β-Farnesene;( E)- 
Calamenene; (Z)-Calmenene;  p-Cymenene; p-Cymene; Linalool;Camphene; Sabinene; Myrcene; Limonene; Terpinolene; 
Kaurene; Abietadiene; Abietatriene; Germacrene D; Camphene hydrate; trans- Sabinene Hydrate; Humulene oxide II. 

 [32] 

 Terpene Alcohol Borneol; Isoborneol; Myrtenol; Abienol; Terpinen-4-ol;   6-Camphenol; Selin-11-en-4-α-ol ; 13-epi-Manool ; cis-p-Menth-2-en-1-ol; 
trans-p-Menth-2-en-1-ol; α-Cadinol; epi-α-Cadinol; α-Terpineol; β-Eudesmol; γ-Eudesmol;  ( E)-Nerolidol; 1-epi- Cubenol; 10-epi-
γ-Eudesmol;  

 [32] 

 Terpene esters Linalyl acetate; Bornyl acetate;  [32] 
 Cyclic polyol Pinitol  [33] 
 Carboxylic acid Shikimic Acid  [33] 
Essential oil 
from leaf 

Terpenes Santene; Tricyclene; Myrcene; Sabinene; Camphene; Abietadiene; α-Pinene; α-Phellandrene; α-Humulene; (E)- α-Bisabolene; 
(+)-(R)-Limonene; (+)-3-Carene ; β-Pinene; β-Bisabolene; β-Alaskene;  γ-Bisabolene; γ-Terpinene; Germacrene D; Camphene 
hydrate.  

 [34] 

 Terpene alcohol α-Terpineol; Terpinen-4-ol;  cis-Piperitol; trans-Piperitol; Citronellol; Isoborneol; Abienol; Epicubenol;   (E)-Nerolidol; Cadin-4-en-
10-ol; epi-α-Bisabolol; T-Muurolol; Fenchyl alcohol; (E)-p-2-Menthen-1-ol; β-Linalool 

 [33] 

 Terpene esters Bornyl acetate; Menthyl acetate; Citronellyl acetate; Geranyl acetate; Trans-Piperitol acetate; Myrtenyl acetate; α-Terpinyl 
acetate. 

 [34] 

 Terpene-ketone Piperitone  [34] 
 Dialkyl ketone Undecan-2-one  [34] 
 Hydrocarbons Tetracosane  [34] 
 Aldehyde Dodecanal  [34] 
 Alcohol n-Dodecan-1-ol  [34] 
 Ether Carvacryl methyl ether  [34] 
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isolated goat lenses. It was observed that 
application of leaf extract resulted in a decrease 
in malondialdehyde levels in lens cultured in 
hydrogen peroxide. Furthermore, there was a 
restoration in levels of superoxide dismutase and 
reduced glutathione (GSH) upon treatment with 
the leaf extract. On a morphological level there 
was a decrease in lens opacity upon treatment 
with the extracts, suggesting an anti-cataract 
activity [37]. 
 
3.3.3 Antixiolytic activity 
 
Insomnia, agitation, anxiety are important 
neuropsychological problems that are frequently 
dealt by clinicians and are treated by antixiolytic 
drugs [38]. The methanolic extract of A. pindrow 
leaves were used to assess its effect on various 
behavioural models of anxiety in rats. It was 
reported that treatment of rats with extracts at 50 
mg/kg and 100 mg/kg resulted in open field 
ambulation, rearings, self-grooming and activity 
in centre as compared to rats treated with only 
vehicles. This was accompanied by elevated plus 
maze behaviours characterized by significant 
increase in time spent and entries made in open 
arms and decrease in time spent/entries in 
enclosed arms in comparison to control. There 
was also an elevated zero maze behaviour 
characterized by significant increase in time 
spent in open arms, entries in open arms and 
number of head dips in elevated zero maze. 
Treatment with A. pindrow leaf extracts resulted 
in overall improvement in behavioural pattern, 
thus indicating antixiolytic activity [39]. 
 
In another study [42], the antianxiety activity of n-
hexane, chloroform, methanol and water extracts 
of aerial parts at doses of 100, 200 or 400 mg/kg 
were studied on laca mice. It was reported from 
the study that the chloroform and methanolic 
extract exhibited significant anti-anxiety activity 
as evident from increase in number of entries in 
open arms and time spent in open arms in 
elevated plus maze model. Furthermore, the 
ethyl acetate fractions also exhibited                
significant anti-anxiety activity as reported from 
the parameters of elevated plus maze test           
[40]. 

 
3.3.4 Neuropharmacological activity 

 
The methanolic extract at concentration 200 
mg/kg and 400 mg/kg and ethyl acetate fraction 
at concentration 25 mg/kg or 50 mg/kg of aerial 
parts of A. pindrow was evaluated for 
anticonvulsant, antidepressant, locomotor and 

anti-stress activities using laca mice as 
experimental system. It was reported [43] that 
both the extracts reduced the duration of tonic 
extension in mice thus showing anticonvulsant 
activity. Furthermore, both the extracts also 
exhibited antidepressant activity as evident by 
reduction of duration of immobility. The antistress 
activity of the extract on mice was determined by 
the cold swim test. It was observed that                  
both the extracts resulted in significant reduction 
in immobile state as compared to control            
[41]. 
 

3.3.5 Antidiabetic activity 

 
Insulin is the hormone that drives glucose uptake 
from blood into the tissues. It is secreted by the β 
cells of the pancreas and is stimulated by 
exogenous elevated glucose levels specially 
those occurring after consumption of meal [42]. 
The effect of ethanolic extract of A. pindrow on 
insulin secretion of INS-1 cells in presence of 
glucose was explored in a study. The results 
indicated that an A. pindrow extract of 10 µg/ml 
significantly exhibited insulin secretagogue 
activity, suggesting its antidiabetic nature [43]. 
 
3.3.6 Calcium channel blockage 

 
A 70% aqueous – methanolic leaf extract of A. 
pindrow resulted in blockage of calcium channels 
in isolated rabbit jejunum and trachea [46]. It was 
furthermore observed [46] that treatment with 
0.01 mg/ml to 10 mg/ml of crude extract of A. 
pindrow resulted in concentration dependent 
relaxation of high K+ induced contractions in 
both the experimental tissues. High postassium, 
concentration is known to induce contractions of 
smooth muscles by opening of L-type calcium 
channels resulting in influx of extracellular 
calcium. The results indicate that A. pindrow can 
be used in treatment of diarrhoea and bronchitis 
due to its calcium channel blocking ability [44]. 

 
4. DISCUSSION 
 
Abies pindrow all along the shady slopes of 
Western Himalayan mountains. The plant finds 
extensive use among the local people dwelling in 
the Himalayan regions. It is widely used as 
timber for various construction purpose as it has 
high durability and less prone to attacks by 
microbes or insects. This is largely due to high 
content of terpenes and other allied compound in 
the wood which acts as a natural deterrent of 
microbes and insects [45,46]. It is reported from 
a study that terpenes penetrate into the cuticle 
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and interacts with the target site to bring toxicity 
response [47]. In addition to it, terpenoids are 
antagonistic to acetylcholine esterase and 
gamma amino butyrate in insects both of which 
are involved in neurotransmission [48]. It is also 
reported from a study that terpenoids cause 
growth inhibition and disrupts ion homeostasis in 
fungal system thereby causing inhibitory and 
toxicity response [49]. Furthermore, the 
terpenoids from essential oil also results in 
disruption of cell membrane. Alteration and 
inhibition of cell wall formation in fungi ultimately 
resulting in their death. The essential oils also 
disturb citric acid cycle, inhibit ATP synthesis       
and H+ ATP ase in fungi resulting in their death 
[50].  

 
The plant is also traditionally used for the 
treatment of asthma and other pulmonary 
disorders. Asthma is basically a chronic 
inflammatory disorder of lungs, characterized by 

airway inflammation and hyper-responsiveness 
[51]. Asthma is closely associated with 
eosinophilic inflammation and IgE mediated mast 
cell activation [52]. Anti-inflammatory and 
bronchodilator treatments are thus the main 
approaches of asthma therapy [53]. It is reported 
that (+) - pinitol isolated from A. pindrow possess 
anti-inflammatory activity. Pinitol exerts its anti-
inflammatory action by inhibiting activation of 
IκBα kinase, resulting in sequential suppression 
of IκBα phosphorylation, IkappaBalpha 
degradation, p65 phosphorylation, p65 nuclear 
translocation and NF-kappaB-dependent reporter 
gene expression (Fig. 4). In addition to it, Pinitol 
also attenuated tumour necrosis factor receptor 
(TNFR)-1, TNFR-associated factor-2, 
transforming growth factor-beta-activated kinase-
1 (TAK-1)/TAK1-binding protein-1, TNFR-
associated death domain and IκBα kinase 
induced Nuclear Factor κB (NF-κB) reporter 
activity [54]. 

 

 
 

Fig. 4. Representation of NF-κB induced inflammatory pathway and inhibitory action of pinitol 
IKK: IκB kinase; TNFα: Tumour necrosis factor-α; MCP-1: Monocyte chemoattractant protein-1; MIP-1: 

Macrophage inflammatory protein; ICAM-1: Intercellular adhesion molecule 1; FLIP: FLICE-inhibitory protein; 
IAP: Inhibitor of apoptosis 
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Terpenes also reported to possess 
antiinflammatory properties. Alpha Pinene, one 
of the terpenes present in A. pindrow exerts its 
inhibitory effects on inflammatory responses by 
reduction of interleukin-6 (IL-6), tumour necrosis 
factor-α (TNF-α), and nitric oxide (NO) levels. 
Additionally, alpha pinene also inhibited inducible 
nitric oxide synthase (iNOS) and 
cyclooxygenase-2 (COX-2) all of which are 
associated with inflammatory responses [55]. 
Similarly, myrcene and limonene are also 
reported to inhibit inflammatory responses by 
decreasing IL-1β-induced NF-κB,  JNK and p38 
activation, They also attenuate  the gene 
expression of iNOS, catabolic matrix 
metalloproteinase (MMP-1 and MMP-13) genes 
[56]. In addition to terpenes, the antiinflammatory 
activity of the extract of A. pindrow is also due to 
the presence of chalcones. It has been reported 
from a recent study, it has been reported that 
chalcones exhibit antiinflammatory action 
through inhibition of cyclooxygenase, 
prostaglandin E2, inducible NO synthase and 
nuclear factor κb activities. Molecular docking 
analysis revealed that chalcones interacts with 
mediators of inflammatory processes through 
hydrogen bonding [57]. 
 
Cataract is a condition in which there is a 
complete or partial opacification on or in the 
human lens or in the capsule leading to 
impairment in vision [58]. The opacity of the lens 
is a direct consequence of oxidative stress 
induced by reactive oxygen species along with 
higher levels of superoxide dismutase, catalase, 
Glutathione peroxidase, malondialdehyde and 
reduced (GSH levels) [59]. It has already                  
been discussed that aqueous leaf extract of             
A. pindrow confers protection against cataract 
formation. This anticataract activity was                
brought about by overall reduction in oxidative 
stress in the lens accompanied by reduction                  
in lens opacity. It is reported that some 
terpenoids such as α-Pinene, limonene, 
Terpineol, geraniol, linalool, myrcene acts as 
antioxidants by scavenging free radicals [60]. 
Structure –activity relationship reveals that 
among monoterpene hydrocarbons, those with 
strongly activated methylene groups in their 
molecular structure such as terpinolene, α-
terpinene, γ-terpinene, Sabinene are most active 
in scavenging free radicals. Among oxygenated 
monoterpenes, the order of activity are 
monoterpene phenols (thymol, carvacrol) >allylic 
alcohols (geraniol, cis-verbenol)> monoterpene 
aldehyde and ketones. In addition to it, 
terpenoids also have the potential to enhance 

both enzymatic and non-enzymatic antioxidant 
status [61]. 
 
The antixiolytic activity of A. pindrow have also 
been reported as evident from betterment in 
overall behavioural pattern of experimental 
animals upon treatment with the extract of the 
plant. It has been reported that terpenes exert 
their antixiolytic activity through modulation of 
Gama Amino butyric Acid (GABAA) receptor 
function [62]. A study reported that myrtenol and 
Verbenol act on the δ-subunit -containing 
GABAA receptors and enhance tonic inhibition 
process in dentate gyrus granule cells [63]. It is 
also reported [66] that α-Pinene exhibits 
antixiolytic and hypnotic effects by binding with 
aromatic residues of α1- and -γ2 subunits of 
GABAA-BZD receptors there acting as a 
modulator molecule [64]. 
 
The extract of A. pindrow also possess 
antidiabetic properties. It was observed from the 
cited study that the extract of the plant resulted in 
increase in insulin secretion by the pancreas. It is 
known that hyperglycemia is accompanied by an 
increase in oxidative stress in pancreas. During 
hyperglycemia β-cells are exposed to high 
concentrations of glucose for a prolonged period 
of time resulting in saturation of normal route of 
normal route of glycolysis and diversion of 
excess glucose to ROS forming pathway 
including glycosylation [65]. This results in 
disruption of normal function of pancreatic beta 
cells. It is reported that oxidative stress results in 
reduced DNA binding activity of duodenal 
homeobox factor 1 (PDX1), an important factor 
responsible for maintaining proper function of  
beta cells, resulting in lowering of insulin gene 
expression [66]. The increased secretion of 
insulin upon treatment with plant extracts is 
largely due to presence of terpenoids which 
restores the activity of both enzymatic and non-
enzymatic antioxidants [67]. Some studies [68] 
also reported that monoterpene exert their 
antidiabetic activity by stimulating glucose 
uptake, promoting GLUT4 translocation and 
activating insulin receptor IRS1. 
 

5. CONCLUSION AND FUTURE 
PROSPECTS 

 

Abies pindrow finds extensive ethnomedicinal 
uses among people residing in Himalayan 
region. In most cases it has been observed that 
the traditional use of the plant has been 
documented by a number of researchers but 
scientific validation of the information through 
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pharmacological investigation is yet to be 
performed. This traditional knowledge thus can 
provide ample opportunity for further exploration 
of pharmacological activities. However, the 
activities of A. pindrow that were explored till 
date were performed on animals. Thus research 
needs to be undertaken to further explore the 
pharmacological activities using humans through 
introduction of clinical trials. Since A. pindrow 
exhibits antiinflammatory activity, it has the 
potential of modulating a large number of 
disease associated with inflammatory response 
and can thus be very well utilized to explore the 
efficacy against inflammation related diseases. 
Moreover mechanisms of action of bioactive 
compounds isolated from A. pindrow also needs 
to be further explored for clarity of 
pharmacological actions. There has been reports 
from various studies that chalcones behave as 
strong antioxidants [69,70] and antiproliferative 
activities [71,72]. Since chalcones have been 
isolated from the barks of A. pindrow, 
investigations on anticancer and antiproliferative 
activity also needs to be undertaken for 
development of anticancer drug. Several other 
species of Abies also reported to possess 
various pharmacological actions that are yet to 
be explored for A. pindrow. As for example 
Abigenol, a nutraceutical, extracted from the bark 
of silver fir (Abies alba) is rich in polyphenols and 
have shown pharmacological efficacy [73,74]. 
Efforts can be undertaken for development of 
similar nutraceutical from A. pindrow for better 
management of diseases of people of Himalayan 
region. Since the plant is widely available 
throughout the Western Himalayas, it can be a 
useful raw material for development of affordable 
drugs and nutraceutical for overall benefit of 
population of Indian subcontinent. 
 

CONSENT AND ETHICAL APPROVAL 
 

It is not applicable. 
 
COMPETING INTERESTS 
 
Author has declared that no competing interests 
exist. 
 
REFERENCES 
 
1. Elsen PR, Ramesh K, Wilcove DS. 

Conserving Himalayan birds in highly 
seasonal forested and agricultural 
landscapes. Conserv Biol. 2018;32(6): 
1313-1324. 

2. Manish K, Pandit MK. Geophysical 
upheavals and evolutionary diversification 
of plant species in the Himalaya. Peer J. 
2018;6:e5919. 

3. Rana SK, Rawat GS. Database of 
Himalayan plants based on published 
floras during a century. Data. 2017;2:36. 

4. Kumar D, Kumar S. A complete 
monographic study on Abies pindrow 
Royle aerial parts. Indian J Pharm Sci. 
2017;79(6):1001-1007. 

5. Rawat R, Vashistha DP. Common herbal 
plant in Uttarakhand, used in the popular 
medicinal preparation in ayurveda. Int J 
Pharmacogn Phytochem Res. 2011;3(3): 
64-73. 

6. Gupta D, Bhardwaj R, Gupta RK. In vitro 
antioxidant activity of extracts from the 
leaves of Abies pindrow Royle. Afr J Tradit 
Complement Altern Med. 2011;8(4):391–
397. 

7. Ali K, Ahmad H, Khan N, Jury S. Future of 
Abies pindrow in Swat district, Northern 
Pakistan. J For Res. 2014;25(1):211-214. 

8. Majeed H, Bokhari TZ, Sherwani SK, 
Younis U, Shah MHR, Khaliq B. An 
overview of biological, phytochemical, and 
pharmacological values of Abies pindrow. 
J Pharmacogn Phytochem. 2013;2(4):182-
187. 

9. Jan G, Khan MA, Jan F. Traditional 
medicinal and economic uses of 
gymnosperms of Dir Kohistan Valleys, 
NWFP, Pakistan. Ethnobot Leaflets. 
2009;13:1509-1521. 

10. Mukhtar HM, Goyal R, Kumar H. 
Pharmacognostical standardization of 
Abies pindrow bark. Asian J Biochem 
Pharma Res. 2018;4(8):1-49. 

11. Khan MA, Khan MA, Hussain M, Mujtaba 
G. An ethnobotanical inventory of 
Himalayan Region Poonch Valley Azad 
Kashmir (Pakistan). Ethnobot Res Appl. 
2010;8:107-123. 

12. Gilani SA, Qureshi RA, Farooq U. 
Ethnobotanical studies of Ayubia National 
Park, District Abbotabad, Pakistan. Online 
J Biol Sci. 2001;1(4):284-286. 

13. Bano A, Ayub M, Rashid S, Sultana S, 
Sadia H. Ethnobotany and conservation 
status of floral diversity of Himalayan range 
of Azad Jammu and Kashmir-Pakistan. 
Pak J Bot. 2013;45(1):243-251. 

14. Ishtiaq M, Iqbal P, Hussain T. 
Ethnobotanical use of gymnosperms of 
Neelam valley and Muzaffarabad of 



 
 
 
 

Sinha; JPRI, 31(6): 1-14, 2019; Article no.JPRI.52609 
 
 

 
12 

 

Kashmir. Indian J Tradit Knowl. 
2013;12(3):404-410. 

15. Ajmal SM, Mohammad S, Khan Z, Bakht Z, 
Habib A, Alama MZ. Ethnomedicinal and 
phytoeconomic elaboration of Lilownai 
valley, District Shangla, Pakistan. Int Res J 
Pharm. 2012;3(4):164-169. 

16. Gilani SS, Abbas SQ, Shinwari ZK, 
Hussain F, Nargis K. Ethnobotanical 
studies of Kurram Agency, Pakistan 
through rural community participation. Pak 
J Biol Sci. 2003;6(15):1368-1375. 

17. Ummara U, Bokhari TZ, Altaf A, Younis U, 
Dasti AA. Pharmacological study of 
Shogran Valley Flora, Pakistan. Int J Sci 
Eng Res. 2013;4(9):1419-1427. 

18. Hussain W, Badshah L, Ullah M, Ali M, Ali 
A, Hussain F. Quantitative study of 
medicinal plants used by the communities 
residing in Koh-e-Safaid Range, Northern 
Pakistani Afghan borders. J Ethnobiol 
Ethnomed. 2018;14(1):30. 

19. Hussain M, Shah GM, Khan MA. 
Traditional medicinal and economic uses 
of Gymnosperms of Kaghan Valley, 
Pakistan. Ethnobot leaflets. 2006;10:72-81. 

20. Ishtiyak P, Hussain SA. Traditional use of 
medicinal plants among tribal communities 
of Bangus Valley, Kashmir Himalaya, 
India. Ethno Med. 2017;11(4):318-331. 

21. Lone V. Tree diversity and economic 
importance of forest trees of Kashmir 
(Jammu and Kashmir), India. Int J 
Fundamental Applied Sci. 2013;2(4):56-63. 

22. Pant S, Samant SS. Ethnobotanical 
observations in the Mornaula Reserve 
Forest of Kumaon, West Himalaya, India. 
Ethnobot Leaflets. 2010;14:193-217. 

23. Bhat JA, Kumar M, Bussmann RW. 
Ecological status and traditional knowledge 
of medicinal plants in Kedarnath Wildlife 
Sanctuary of Garhwal Himalaya, India. J 
Ethnobiol Ethnomed. 2013;9:1. 

24. Tiwari JK, Dangwal LR, Rana CS, Tiwari 
P, Ballabha R. Indigenous uses of plant 
species in Nanda Devi Biosphere Reserve, 
Uttarakhand, India. Rep Opinion. 
2010;2(2):67-70. 

25. Kumar DP, Kumar A, Bhupender D, Sachin 
S. Ethnobotanical knowledge and usage of 
wild plants in Theog Forest Division, 
Himachal Pradesh, North Western 
Himalaya. J EthnobioL Tradit Med. 2015; 
124:922-935. 

26. Kunwar RM, Fadiman M, Cameron M, 
Bussmann RW, Thapa-Magar KB, Rimal 
B, Sapkota P. Cross-cultural comparison of 

plant use knowledge in Baitadi and 
Darchula districts, Nepal Himalaya. J 
Ethnobiol Ethnomed. 2018;14(1):40. 

27. Tiwari KP, Minocha PK. A chalcone 
glycoside from Abies pindrow. 
Phytochemistry. 1980;19:2501-2503. 

28. Samejo MQ, Burdi DK, Bhanger MI, Talpur 
FN, Khan KM. Identification of 
hydrocarbons from Abies pindrow leaves. 
Chem Nat Comp D. 2010;46(1):132-134. 

29. Samejo MQ, Ndukwe GI, Burdi DK, 
Bhanger MI, Khan KM. Isolation and 
crystal structure of maltol from Abies 
pindrow. J Med Plants Res. 2009;3(2):55-
60. 

30. Tripathi M, Jain L, Pandey VB, Ray AB, 
Rucker G. Pindarolactone. A lanostane 
derivative from the leaves of Abies 
pindrow. Phytochemistry. 1996;43(4):853-
855. 

31. Burdi DK, Samejo MQ, Bhanger MI, Khan 
KM. Fatty acid composition of Abies 
pindrow (West Himalayan Fir). Pak J 
Pharm Sci. 2007;20(1):15-19. 

32. Padalia RC, Verma RS, Chauhan A, 
Goswami P, Chanotiya CS. Chemical 
analysis of volatile oils from West 
Himalayan Pindrow Fir Abies pindrow. Nat 
Prod Commun. 2014;9(8):1181-1184. 

33. Kumar D, Kumar S. Quantitative 
determination of Shikimic acid and Pinitol 
in Abies pindrow aerial parts using TLC. 
Indian J Pharm Sci. 2016;78(2):287-290. 

34. Devrani MK, Rawat K, Chandra D, Prasad 
K, Bisht G. Phytochemical studies and GC-
MS analysis of Abies pindrow. World J 
Pharm Res. 2017;6(7):1639-1644. 

35. Singh RK, Pandey BL, Tripathi M, Pandey 
VB. Anti-inflammatory effect of (+)-pinitol. 
Fitoterapia. 2001;168-170. 

36. Tewari D, Samoilă O, Gocan D, Mocan A, 
Moldovan C, Devkota HP, Atanasov AG, 
Zengin G, Echeverría J, Vodnar D, Szabo 
B, Crişan G. Medicinal plants and natural 
products used in cataract management. 
Front Pharmacol. 2019;10:466. 

37. Dubey S, Saha S, Saraf SA. In vitro anti-
cataract evaluation of standardised Abies 
pindrow leaf extract using isolated goat 
lenses. Nat Prod Res. 2015;29(12):1145-
1148. 

38. Hughes LD, Raitt N, Riaz MA, Baldwin SJ, 
Erskine K, Graham G. Primary care 
hypnotic and anxiolytic prescription: 
Reviewing prescribing practice over 8 
years. J Family Med Prim Care. 2016;5(3): 
652–657. 



 
 
 
 

Sinha; JPRI, 31(6): 1-14, 2019; Article no.JPRI.52609 
 
 

 
13 

 

39. Kumar V, Singh RK, Jaiswal AK, 
Bhattacharya AK, Acharya SB. Antixiolytic 
activity of Indian Abies pindrow Royle 
leaves in rhodents: An experimental study. 
Indian J Exp Biol. 2000;38:343-346. 

40. Kumar D, Kumar S. Screening of 
antianxiety activity of Abies pindrow Royle 
aerial parts. Indian J Pharm Educ Res. 
2015;49(1):66-70. 

41. Kumar D, Kumar S. Neuropharmacological 
activities of Abies pindrow aerial parts in 
mice. Journal of Pharmaceutical 
Technology, Research and Management. 
2015;3(2):141-151. 

42. Röder PV, Wu B, Liu Y, Han W. Pancreatic 
regulation of glucose homeostasis. Exp 
Mol Med. 2016;48(3):e219. 

43. Hussain Z, Waheed A, Qureshi RA, Burdi 
DK, Verspohl EJ, Khan N, Hasan M. The 
effect of medicinal plants of Islamabad and 
Murree region of Pakistan on insulin 
secretion from INS-1 cells. Phytother Res. 
2004;18(1):73-77. 

44. Mushtaq S, Chaudhry MA, Rahman HMA. 
Calcium channels blocked activity: 
Providing the basis for medicinal use of 
Abies pindrow in diarrhea and bronchitis. 
Bangladesh J Pharmacol. 2015;10:430-
435. 

45. Zhang X, Niu M, Teixeira da Silva JA, 
Zhang Y, Yuan Y, Jia Y, Xiao Y, Li Y, Fang 
L, Zeng S, Ma G. Identification and 
functional characterization of three new 
terpene synthase genes involved in 
chemical defense and abiotic stresses in 
Santalum album. BMC Plant Biol. 
2019;19(1):115. 

46. Pichersky E, Raguso RA. Why do plants 
produce so many terpenoid compounds? 
New Phytol. 2018;220(3):692-702. 

47. Suwannayod S, Sukontason KL, Pitasawat 
B, Junkum A, Limsopatham K, Jones    
MK, Somboon P, Leksomboon R, 
Chareonviriyaphap T, Tawatsin A, Thavara 
U, Sukontason K. Synergistic toxicity of 
plant essential oils combined with 
pyrethroid insecticides against blow flies 
and the house fly. Insects. 2019;10(6): 
178.  

48. Dambolena JS, Zunino MP, Herrera JM, 
Pizzolitto RP, Areco VA, Zygadlo JA. 
Terpenes: Natural products for controlling 
insects of importance to human health—A 
structure-activity relationship study. 
Psyche; 2016. Article ID: 4595823. 

49. Rao A, Zhang Y, Muend S, Rao R. 
Mechanism of antifungal activity of 

terpenoid phenols resembles calcium 
stress and inhibition of the TOR pathway. 
Antimicrob Agents Chemother. 2010; 
54(12):5062–5069. 

50. Nazzaro F, Fratianni F, Coppola R, Feo V. 
Essential oils and antifungal activity. 
Pharmaceuticals (Basel). 2017;10(4):86. 

51. Maslan J, Mims JW. What is asthma? 
Pathophysiology, demographics, and 
health care costs. Otolaryngol Clin North 
Am. 2014;47(1):13-22. 

52. Ray A, Kolls JK. Neutrophilic inflammation 
in asthma and association with disease 
severity. Trends Immunol. 2017;38(12): 
942–954. 

53. Papi A, Brightling C, Pedersen SE, Reddel 
HK. Asthma. Lancet. 2018;391(10122): 
783-800. 

54. Sethi G, Ahn KS, Sung B, Aggarwal BB. 
Pinitol targets nuclear factor-kappaB 
activation pathway leading to inhibition of 
gene products associated with 
proliferation, apoptosis, invasion, and 
angiogenesis. Mol Cancer Ther. 2008; 
7(6):1604-14. 

55. Kim DS, Lee HJ, Jeon YD, Han YH, Kee 
JY, Kim HJ, Shin HJ, Kang J, Lee BS, Kim 
SH, Kim SJ, Park SH, Choi BM, Park SJ, 
Um JY, Hong SH. Alpha-Pinene exhibits 
anti-inflammatory activity through the 
suppression of MAPKs and the NF-κB 
pathway in mouse peritoneal macro-
phages. Am J Chin Med. 2015;43(4):731-   
42. 

56. Rufino AT, Ribeiro M, Sousa C, Judas F, 
Salgueiro L, Cavaleiro C, Mendes AF. 
Evaluation of the anti-inflammatory, anti-
catabolic and pro-anabolic effects of E-
caryophyllene, myrcene and limonene in a 
cell model of osteoarthritis. Eur J 
Pharmacol. 2015;750:141-50. 

57. Ur Rashid H, Xu Y, Ahmad N, Muhammad 
Y, Wang L. Promising anti-inflammatory 
effects of chalcones via inhibition of 
cyclooxygenase, prostaglandin E(2), 
inducible NO synthase and nuclear factor 
κb activities. Bioorg Chem. 2019;87:335-
365. 

58. Kaur J, Kukreja S, Kaur A, Malhotra N, 
Kaur R. The oxidative stress in cataract 
patients. J Clin Diagn Res. 2012;6(10): 
1629–1632.  

59. Kaczmarczyk-Sedlak I, Folwarczna J, 
Sedlak L, Zych M, Wojnar W, Szumińska I, 
Wyględowska-Promieńska D, Mrukwa-
Kominek E. Effect of caffeine on 
biomarkers of oxidative stress in lenses of 



 
 
 
 

Sinha; JPRI, 31(6): 1-14, 2019; Article no.JPRI.52609 
 
 

 
14 

 

rats with streptozotocin-induced diabetes. 
Arch Med Sci. 2019;15(4):1073–1080. 

60. Wang CY, Chen YW, Hou CY. Antioxidant 
and antibacterial activity of seven 
predominant terpenoids. Int J Food Prop. 
2019;22(1):230-238. 

61. González-Burgos E, Gómez-Serranillos 
MP. Terpene compounds in nature: A 
review of their potential antioxidant   
activity. Curr Med Chem. 2012;19(31): 
5319-41. 

62. Wang ZJ, Heinbockel T. Essential oils and 
their constituents targeting the GABAergic 
system and sodium channels as treatment 
of neurological diseases. Molecules. 
2018;23(5):1061. 

63. van Brederode J, Atak S, Kessler A, 
Pischetsrieder M, Villmann C, Alzheimer C. 
The terpenoids Myrtenol and Verbenol act 
on δ subunit-containing GABAA receptors 
and enhance tonic inhibition in dentate 
gyrus granule cells. Neurosci Lett. 
2016;628:91-7. 

64. Yang H, Woo J, Pae AN, Um MY, Cho NC, 
Park KD, Yoon M, Kim J, Lee CJ, Cho S. 
α-Pinene, a major constituent of pine tree 
oils, enhances non-rapid eye movement 
sleep in mice through GABAA-
benzodiazepine receptors. Mol Pharmacol. 
2016;90(5):530-539. 

65. Wang J, Wang H. Oxidative stress in 
pancreatic beta cell regeneration. Oxid 
Med Cell Longev. 2017;1930261. 

66. Gerber PA, Rutter GA. The role of 
oxidative stress and hypoxia in pancreatic 
beta-cell dysfunction in diabetes mellitus. 
Antioxid Redox Signal. 2017;26(10):501–
518. 

67. Murali R, Karthikeyan A, Saravanan R. 
Protective effects of D-limonene on lipid 
peroxidation and antioxidant enzymes in 
streptozotocin-induced diabetic rats. Basic 
Clin Pharmacol Toxicol. 2013;112(3):175-
81. 

68. Ma CJ, Nie AF, Zhang ZJ, Zhang ZG, Du 
L, Li XY, Ning G. Genipin stimulates 
glucose transport in C2C12 myotubes via 
an IRS-1 and calcium-dependent 
mechanism. J Endocrinol. 2013;216(3): 
353-62. 

69. Sökmen M, Akram Khan M. The 
antioxidant activity of some curcuminoids 
and chalcones. Inflammopharmacology. 
2016;24(2-3):81–86.  

70. Stepanić V, Matijašić M, Horvat T, 
Verbanac D, Kučerová-Chlupáčová M, 
Saso L, Žarković N. Antioxidant activities 
of Alkyl Substituted Pyrazine derivatives of 
Chalcones-In vitro and In silico study. 
Antioxidants (Basel). 2019;8(4):90. 

71. Takac P, Kello M, Pilatova MB, Kudlickova 
Z, Vilkova M, Slepcikova P, Petik P, Mojzis 
J. New chalcone derivative exhibits 
antiproliferative potential by inducing G2/M 
cell cycle arrest, mitochondrial-mediated 
apoptosis and modulation of MAPK 
signalling pathway. Chem Biol Interact. 
2018;292:37-49. 

72. Dos Santos MB, Bertholin Anselmo D, de 
Oliveira JG, Jardim-Perassi BV, Alves 
Monteiro D, Silva G, Gomes E, Lucia 
Fachin A, Marins M, de Campos Zuccari 
DAP, Octavio Regasini L. Antiproliferative 
activity and p53 upregulation effects of 
chalcones on human breast cancer cells. J 
Enzyme Inhib Med Chem. 2019;34(1): 
1093–1099. 

73. Drevenšek G, Lunder M, Benković ET, 
Štrukelj B, Kreft S. Cardioprotective effects 
of silver fir (Abies alba) extract in ischemic-
reperfused isolated rat hearts. Food Nutr 
Res. 2016;60:29623. 

74. Eva Tavčar Benković, Grohar T, Žigon D, 
Švajger U, Janeš D, Kreft S, Štrukelj B. 
Chemical composition of the silver fir 
(Abies alba) bark extract Abigenol® and its 
antioxidant activity. Industrial Crops and 
Products. 2014;52:23-28. 

 

© 2019 Sinha; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/52609 


