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Introduction
Discovery of penicillin, followed by other antibiotics such 

as streptomycin, aureomycin and chloromycetin, supported 
the world of medicine in treating a range of infectious diseases. 
However, considerable reports on the antibiotic resistance 
phenomenon and development of the side effects due to 
consumption of microbe based antibiotics indicated towards 
the need of alternate sources for combating the infectious 
diseases. In this perspective, plant based antimicrobials 
(derived from medicinal plants, in particular) are increasingly 
receiving attention for harnessing their potential in production 
of antimicrobial substances as safer source of antibiotics. 
Crude extracts and essential oils of medicinal plants possess 
bioactive compounds, often with antimicrobial and antioxidant 
properties. Importance of isolation and structure identification 
of these bioactive compounds (also referred as principal or 
active ingredients) in medicine formulation is a topic of great 
interest in advancement of global research. On the basis of active 
ingredients, the plant derived antimicrobials are categorized 
into three major classes- alkaloids, phenolics and terpenes.

A small fraction of the known plant species on earth 
(estimated at 250,000-500,000) has been investigated for their 
antimicrobial potential; up to 1-10% of these plants are used by 
humans [1]. The examples of the medicinal plants that received 
greater attention for their antimicrobial potential are species of 
Albizia, Calotropis, Cinnamomum, Cupressus, Dature, Juniperus, 
Ocimum, Origanum, Rumex, Tabebuia and Zanthoxylum. The 
Himalayan ecosystem, that harbors plethora of medicinal plants, 
is also receiving attention for their investigation with reference 
to their antimicrobial potential. These include the species of 
Aconitum, Artemesia, Astilbe, Bacopa, Bergenia, Eupatorium, 
Hedychium, Hippophae, Picrorhiza, etc. [2].

 
Clinical microbiologists have been interested in the topic of 
plant extracts with a view to formulate the associated bioactive 
compounds in antimicrobial drugs that are prescribed by the 
physicians. Asian countries represent one of the most important 
centers of knowledge on biodiversity of medicinal plants used 
in treatment of various ailments. The well known traditional 
Chinese, Indian Ayurveda and Arabic Unani systems of medicine 
have been based on the use of various herbs, shrubs and trees. 
In view of the rich biodiversity and extensive knowledge and 
literature, prioritization of medicinal plants for their cultivation 
and drug formulation has been realized [2]. On this line, various 
species of Taxus have been recognized as one of the most 
important discovery in human chemotherapy for the treatment 
of several forms of cancers. While most of the investigations on 
Taxus have been based on its propagation and anti-cancerous 
properties, other equally important aspects of this evergreen 
gymnosperm, such as its antimicrobial potential, still needs 
advance and focused research efforts. This short communication 
gives a general account of Himalayan yew highlighting the 
probability of harnessing its antimicrobial potential.

Taxus wallichiana (Zucc.) Pilg. (Synonym: Taxus baccata L. 
ssp. wallichiana (Zucc.) Pilg.; English name: Himalayan Yew; 
Hindi name: Thuner), mentioned in IUCN red list, is recognized 
as a medicinally important evergreen tree that grows under 
the temperate locations in Himalaya. Three species of yews of 
medicinal importance namely Taxus contorta, T. mairei and T. 
wallichiana have been reported for their commercial exploitation 
from the Hindu Kush- Himalaya [3]. Taxus is medium sized, slow 
growing and dioecious gymnosperm that reaches nearly 6m in 
height (Figure 1). In the Indian subcontinent, the species grows 
in the northern hemisphere with its distribution in the hills of 
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the northern Jammu & Kashmir, Himachal Pradesh, Uttarakhand 
and the states in northeast namely Meghalaya, Nagaland and 
Manipur, at an altitude range of 1800-3300m. The species 
has received considerable attention on account of its existing 
exploitation for the extraction of the drug (taxol) and also the 
removal of old forests [4-6]. It is found in shady places, either 
in patches or associated with oak, silver fir, spruce and deodar 
forests. Its regeneration in nature is through seed only which 
is reported very poor (around 8%) and the germination does 
not occur until the second year [7]. The prevalence of anti-
germination factors, probably of microbial origin, has also been 
reported from rhizosphere of T. baccata ssp. wallichiana [8]. 
Taxonomically, it is classified as: Kingdom: Planate; Phylum: 
Tracheophyta; Class: Pinopsida; Order: Pinales; Family: Taxaceae 
[9,10].

Figure 1:  (A) Taxus wallichiana tree growing at Jageswar (Dist. 
Almora, Uttarakhand, India). (B) Exhibiting the current year’s 
needles. (C) Emerging above the previous year ones.

Chemical Constituents and the Therapeutic Uses
The diterpenoid alkaloid, taxol® (paclitaxel), was first 

isolated from the bark of  Taxus brevifolia Nutt. [11]. subsequently, 
taxol and taxoid derivatives were reported from foliage and bark 
of several other species of Taxus including Taxus wallichiana. 
T. wallichiana has been known for its medicinal properties in 
the traditional systems of Unani and Ayurvedic medicine. Now, 
the species is well recognized as source of anti-cancerous drug 
taxol® for treating various form of cancers. The needles, stem 
and bark of T. wallichiana have been reported to contain taxol, 
baccatin 111, and 10-deacetylbaccatin 111, a precursor for 
taxol synthesis. Taxoid derivatives have been reported from 
various plant parts of T. wallichiana. T. wallichiana is also known 
for its various ethno-medicinal uses. Leaf paste is used for the 
treatment of asthma and bronchial disorders. Tea, made out of 
the stem bark of Himalayan yew, has been popular in Himalayan 
tribal communities for curing cold, cough and hypertension. 

The species is also known for antioxidant activity [12]. Lignan 
derivatives, isolated from the heart wood of T. baccata have been 
reported for cytotoxicity against the Oncology Cell Line Panel 
and for the antimicrobial activities as well [13]. Lignans, isolated 
from eight Taxus species, have been studied for their biological 
activities [14].

Diversity of taxol®-producing endophytic fungi has been 
studied from Taxus x media [15]. Isolation of taxol® from the 
endophytic fungus (Aspergillus candidus) has been reported 
from the inner bark of Taxus x media [16]. The endophytic fungi 
isolated from the bark of T. baccata has also been reported for 
anticancer and antioxidant activities [17].

Antimicrobial Potential

Figure 2:  Antimicrobial activity of Taxus wallichiana leaf extract 
on agar plates:(A) Antibacterial and (B) Antifungal (Et- ethanolic 
extract, Me- methanolic ectract, and Ac acetone extract).

The plant extracts, from medicinal plants in particular, 
have been studied for harnessing their potential in treating a 
range of diseases giving limited attention to their antimicrobial 
properties. The species of Taxus has been an example of this 
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[12,13,18,19] that needs advancement in research to explore its 
antimicrobial metabolites. In an initiative, taken under National 
Mission on Himalayan Studies, the species (Taxus wallichiana) is 
being investigated with respect to its antimicrobial potential in 
various plant parts namely needles, bark, and stem. In qualitative 
estimations, the crude extracts of the plant parts exhibited 
inhibitory effect on bacteria (Gram +ve and Gram -ve) and fungi 
(Figure 2). It was further supported by the preliminary results 
on quantitative estimations that were carried out with respect to 
the minimum inhibitory concentration. The initial observations 
extend the opportunity to screen the bioactive constituents with 
respect to their antimicrobial activity, mainly antibacterial and 
antifungal.

Challenges and Future Perspective
Application of traditional knowledge on medicinal plants is 

growing as a vast multidisciplinary research area. Investigations 
on ‘antimicrobial medicinal plants’ is emerging as one of the 
front line research areas in phytomedicine. One of the major 
challenges as well as the prerequisite in this area, particularly 
in case of the rare, endangered and threatened medicinal plants, 
will be the development of efficient propagation packages for 
procurement of sufficient amount of the required plant material. 
Development of propagation packages including harvest as well 
as the post harvest techniques and involving conventional as well 
as the microbiological and biotechnological tools will support 
this challenging task. In view of the exploitation of the species T. 
walliciana from the Indian Himalayan region, several studies on 
its germination and rhizosphere associates have been conduced 
[7,8,20,21]. Besides, various agro-techniques have been applied 
for the propagation and conservation of this species [22-24].

Increasing publications on the screenings of potential 
antimicrobial plants from the microbiological laboratories 
worldwide is an indicative of the interest of the scientific 
community in this research area of bio-prospection. Gingko 
biolba (often referred as the living fossil) is an example in recent 
years that has been studied for its antimicrobial potential [25] 
along with the development of a bio-formulation based on an 
endophytic bacterium [26]. The bacterium, identified as a species 
of Pseudomonas, was isolated from the cortical roots of G. biloba 
and is useful as inoculants in propagation and conservation of 
the species. This strategy needs replication with respect to other 
plant species, such as T. wallichiana.

Standardization of the appropriate high-throughput 
screening bioassays and scale-up of bioactive compounds are 
other areas where the attention of the researchers is required. 
Further advances and clear distinctions will be necessary 
amongst the antimicrobial metabolites with classified activities 
such as antibacterial, antifungal or antiviral. Bio-prospection 
of endophytic microorganisms from the species of Taxus, 
with respect to their anti-cancerous as well as antimicrobial 
properties, will certainly be a promising area of advance research. 

The more recent developments in genomics, proteomics, and 
metabolomics will be applicable in distinguishing the synergistic 
efficacy of the plant based secondary metabolites involving the 
associated mechanisms. The research area has a great potential 
for generating employment and income at different levels, from 
the planters to the researchers and to the industrialists.
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