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ABSTRACT

This study was proposed to investigate the in-vitro antifungal, antibacterial, insecticidal, cytotoxic and phytotoxic
potential of ethanolic extract of twigs of Taxus wallichiana Zucc. Traditionally, this plant is used in folk medicines
in Pakistan, for the treatment of various microbial infections. The crude sub fractions of ethanolic extracts of the
plant were tested against six bacterial and six fungal strains using hole diffusion and macro-dilution methods,

respectively. The n-hexane and ethyl acetate fractions showed 15 and 24 mm zones of inhibition against

Staphylococcus aureus, while the chloroform fraction exhibited 35 mm inhibition against Shigella flexenari. In

case of antifungal activity, both the chloroform and methanol fractions showed minimum inhibitory concentration at

the concentration level of 15 ug/mL against Microsporum canis, while ethyl acetate fraction exhibited antifungal

activity against Candida albicans and Candida glaberata at 27 and 13 xg/mL concentrations, respectively. The rest

of the fractions showed no antifungal activity. The cytotoxicity assay revealed that all the fractidres/e activity
against the shrimpThe n-hexane, chloroform and methanol fractions were found active against Rhyzopertha

dominica, Callos bruchuanalis and Tribolium castaneum. In case of phytotoxicity assay, all fractions showed

significant activity at the concentration of 500 xg/ml.

Keywords: Taxus wallichiana Zucc, antifungal, antibacterial, insecticidal sit$i, phyto toxicity, cytotoxicity,
twigs.

INTRODUCTION

The Himalayan yew belongs to family (Taxaceae) d&odanically classified aSaxus wallichiana Zucc (T.
wallichiana). It is a evergreen medium sized tree, widespreadeach side of the Himalaya, extending from
Afghanistan to Burma. It is known as Birmi in Purijand European yew in English. In Pakistan itasrd in
Chitral, Hazara, Murre, Kuram and Poonch [1-2].ditianally T. wallichiana is used for the treatment of various
ailments and coloring different materials. It is@luse as antispasmodic and given to the patiéritaemoptysis,
epilepsy, asthma and in other spasmodic infectimwsditions. TheT. wallichiana fruits are used as sedative,
antispasmodic and emmenagoguesTBE leaves are often used for indigestion, epilepsyousness, hysteria and
prescribed as aphrodisiac. Another specie of teigé&e.Taxus cupidata parts are used to treat kidney disorders,
diabetes and diuresis in China [4]. wallichiana contains various chemical constituents includiltgiefined
alkaloids known as taxine [5-6]. Taxine is foundadhmost all parts of thd. wallichiana. An acid, known as

398



Taj Ur Rahman et al J. Chem. Pharm. Res,, 2016, 8(1):398-402

winterstein has also reported from wallichiana [7-8]. The uncommon compounds which included mgltin
hormones [9-10], alkaloids [11] and specificallytinmor taxane [12] are also reported frdimwallichiana plant.
Different ecdysones [10], lignins [13] taxane aabenoids [12] have also been investigated fronptaset.

EPERMENTAL SECTION

Plant material

Plant materials (twigs) were collected from the fdliani region, Abbottabad, Khyber Pakhtunkhwa pmogi of
Pakistan in May, 2009. Taxonomic identification tok plant was done at the Department of Botany,akaz
University, Pakistan. A voucher specimen was depdsin the herbarium of the Department. The twiigthe plant
were air-dried under shade for two consecutive h®matt room temperature. The dried plant materigdseviater
powdered and stored in a polyethylene bags fohéurstudies.

Extraction

The dried and powdered twigs, 20 kg were soakeethianol with occasional stirring at room tempemtiar a
period of one week. After filtration the filtratesere evaporated under reduced pressure at tempeelksiow 56C.
The process was repeated thrice. The concentrtiada extracts of twigs (2 kg) were obtained. Thale extract
was suspended in water and fractionated with differsolvents namely-hexane, chloroform, ethyl acetate,
methanol and residue etc., to obtain differenttioms A to E. These fractions were studied for fantjal,
antibacterial, insecticidal, phytotoxic and cytdtoactivities.

Fungal and bacterial strains

The sub fractions were tested for antimicrobialvétgts against six fungal and six bacterial stsaiBacterial strains
used in the study wergscherichia coli ATCC 25922,Bacillus Subtilis ATCC 6633,Shigella flexenari (clinical
isolate),Saphylococcus aureus ATCC 25923 Pseudomonas aeruginosa ATCC27853and Salmonella typhi ATCC
19430. The fungal strains includ&ichophyton longifusis (clinical isolate), Candida albicans ATCC 2091,
Aspergilus flavus ATCC 32611 Microsporum canis ATCC 11622 Fusariumsolani 11712 andCandida glaberata
ATCC 90030. They were maintained on agar slan#8@tThe bacterial strains were allowed to activate7aCFor
24 h on nutrient agar (NA) and fungal strains obdseiaud glucose agar (SGA), prior to any screening.

Determination of antibacterial activity
The antibacterial tests were done by the hole siifiu method using a cell suspension of aboux118® CFU/mL,
obtainedfrom a Macfarland turbidity standard No. 0.5 [14].

The suspension was standardized by adjusting thieabmlensity to 0.1 at 600 nm using Shimadzu, UV
Spectrophotometer [15]. Holes of 6 mm diameter wkem bored on the Mueller Hinton agar (MHA) pléemm
thick) and were filled with 50 pL of sub fractions standard drug(s). The inoculated plates werebated at 37C
for 24 hours. Antibacterial activity was investigd by measuring the diameter of the zone of granttlibition
around the holes. The assay was repeated three &intethen the mean diameter was calculated. fethi@assays
imipenem, miconazole and amphotericin B were usestandard antibiotics for comparison.

Determination of antifungal activity

In this method, extracts (10 mg/mL) were dissolie®MSO and were allowed to serially dilute witleste water
in microplates in a laminar flow cabinet. An equalume of actively growing cultures of the teshdiiwere mixed
to the different wells and cultures were allowedjtow overnight in 100% humid environment af@G7At morning,
tetrazolium violet was mixed to all the wells ar tgrowth was observed by a violet color of thewel The
lowest concentration of the test solutions, whielise inhibition of growth, was taken as the minimuafmbitory
concentration (MIC). In this bioassay, amphoteriBiand miconazole were used as positive controls.

Estimation of cytotoxic activity

In this experiment, a shallow rectangular plastshd22 x 32 cm), filled with artificial sea wateras used. The sea
water was obtained from commercial salt mixturexadi with double distilled water. The Brine shrimfrtemia
salina leach) eggs were allowed to hatch in the dish. disé was allowed to unequally partition by using a
artificial perforated device. About 50 mg of thegegvere made sprinkled in to large compartment whiecomes
darken. The minor compartment was exposed to tthieany light. After two days duration, Nauplius werollected
and removed by a pipette from lighted side. Tesfiagtion was prepared by dissolving 20 mg of eamtmpound in
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dimethylformamide (DMF) (02 ml). Three differentsk solutions i.e., 550, 50, and 5 mg/mL were ti@mmed to 9

vials (three for every dilution were used for edest sample) with one vial containing DMF, was keggred as a
control. The solvent was allowed to evaporate bgpkeg overnight. Later on, after two days, when shemp

larvae were ready, 1 mL of sea water and 10 shvimge mixed to each vial (30 shrimps/ dilution) wéh/olume

adjusted with sea water to 5 mL per vial. Afteotal duration of 24 hours, the numbers of surviweese made to
count using standard procedure [16-18].

Estimation of insecticidal activity

The insecticidal bioassay was done by direct cargtpplication of the test fractions using filterea [19]. In this
bioassay, 3 mL of all extract/fractions (1 mg/mL¢re applied to the filter papers of (90 mm diametAfter
making dried, each of this filter paper was keptairseparate petri dish along 10 adults of eachridfolium
castaneum, Rhyzopartha dominica and Callosobruchus analis. After duration of 24 hours, 10 test insects weezel

in each plate and incubated at 27°C for 24 houtls 80% relative humidity in growth chamber. Thesére insects
were allowed to stand in the absence of food fér &ter which the mortality number was counted. fdmilts were
recorded as percent mortality, calculated with rexfee to the positive and negative controls. Is thibassay,
permethrin (235.71p/chwas used as a reference insecticide, while aeetdih test insects were used as negative
controls(Table 4).

Determination of phytotoxic activity

In this study, the crude extract fractions werdetgsagainsiemna minor [19]. Stock solutions of extracts (10
mg/mL) were diluted to get final concentrationghod extracts as 500, 50, and 5ug/mL. The testecceraducted in
triplicate. Nine sterilized flasks, three for eaobncentration, were used. To each flask was thelech@0 mL
medium and 10 plants, each one containing roséttaee fronds. Parquet was used as a standardiyiohibitor.
All flasks were plugged with cotton and kept in grewth cabinet for 7 days. Afterward, the numbkfronds per
flask were counted and their growth regulationéncentage was calculated by the given formula:

100 - Number of fronds in test sample
Growth regulation (%) = X 100
Number of fronds in negative control

RESULTS AND DISCUSSION

In Pakistan,T. wallichiana plant is traditionally used for the treatment afrious diseases especially against
microbial infections. In this study, different ftaans of the ethanolic extract @f wallichiana twigs were checked
for antibacterial, antifungal, insecticidal, cytato and phytotoxic activities.

The crude sub fractions of ethanolic extract ofitent were tested against six bacteimal uding Escherichia coli
ATCC 25922,Bacillus Subtilis ATCC 6633,Shigella flexenari (clinical isolate),Staphylococcus aureus ATCC
25923, Pseudomonas aeruginosa ATCC27853and Salmonella typhi ATCC 19430 and the results are expressed as
inhibition zones (mm) iMTable 1L Both then-hexane and ethyl acetate fractions showed 15 dnohrd zones of
inhibition againstSaphylococcus aureus, while the chloroform fraction exhibited 35 mm ibition against
Shigella flexenari. Rest of the fractions showed no activity agaihsttested microorganisms.

The antifungal activity of the extracts was checkedsix fungal strains nameljrichophyton longifusis (clinical
isolate), Candida albicans ATCC 2091, Aspergilus flavus ATCC 32611, Microsporum canis ATCC 11622,
Fusarium solani 11712 andCandida glaberata ATCC 90030. The results of the assay are expreasadinimum
inhibitory concentration (MIC) and are given Tiable 2 The data reveals thabth the chloroform and methanol
fractions are active againBticrosporum canis having 15pg/mL minimum inhibitory concentration, while ethyl
acetate fraction also showed antifungal activityaingt Candida albicans and Candida glaberata at the
concentrations of 27 and 18/mL, respectively. The rest of the fractions shawantifungal activity.

For cytotoxic activity, all crude extract fraction$ the plant were tested agaihgmna minor. and the results are

expressed as % mortality. The cytotoxicity assbgb{e 3), reveals that all the fractions have cytotoxitiviy
against Brine shrimp.
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The insecticidal bioassay was conducted by directact application method for the test fractionaiast Tribolium
castaneum, Rhyzopartha dominica and Callosobruchus analis. The results arepresented Trable 4. The data
showed than-hexane, chloroform and methanol fractions arév@ctThe n-hexane fraction showed 40 and 30%
mortality againstRhyzopertha dominica and Callosbruchus analis, respectively While chloroform and methanol
fractions exhibit 20 and 27% mortality agai@st|osbruchus analis and Tribolium castaneum, respectively.

Phytotoxicity assay was carried out for all theragts againstemna minor. Parquet was used as a standard growth
inhibitor. The results are expressed as % growgilegion (Table 5). All fractions show phytotoxic activityThe
activity was found to be concentration dependéiite fractions having 50Qg/ml concentration showed the
highest activity againstemna minor, while moderate activity was observed for the ticats having 50ug/ml
concentrations. Only, thehexane, ethyl acetate and residue fractions shaweattivity at the concentration level
of 5 ug/ml.

Table 1: Antibacterial activities of the extract factions of Taxuswallichiana twigs

Microorganism Zone of Inhibition (mm)

Imipenem (drug)] A | B | C
Escherichia coli 35 - - - -
Bacillus subtilis 36 - - N I
Shigella flexenari 36 - | 35| - -
Staphylococcus aureus 43 15| - 24| -| -
Pseudomonas aeruginosa 32 - - - -
Salmonella typhi 40 N

Key words: A = n-hexane, B = chloroform, C = ethyl acetate, D = methanol, E = residue

Table 2: Antifungal activities of the extract fradions of Taxuswallichiana twigs

Fungal species Minimum Inhibitory Concentration ( pg/mL)
Miconazole A B C D E
Trichophyton longifusis 70.08 - - - - -
Candida albicans 110.80 - - 27 - -
Microsporum canis 98.40 - 15 - 15 -
Fusarium solani 73.1( - - - - -
Candida glabrata 110.¢0 - - 13 - -
Amphotericin B
Aspergillus flavus 20 [ -1 -1 -1 16] -

Key words: A = n-hexane, B = chloroform, C = ethyl acetate, D = methanol, E = residue

Table 3: Brine shrimp cytotoxicity of the extract fractions of Taxus wallichiana twigs

Extract Concentration (ug/ml) | % Mortality
100¢ 43.2
n-Hexane 100 235
10 16.4
1000 45.4
Chloroform 100 25.5
10 16.4
100¢ 46.¢
Ethyl acetate 100 34.3
10 12.5
1000 45.4
Methanol 100 32.2
10 14.£
100¢ 442
Residue 100 24.4
10 15.6

Key words: A = n-hexane, B = chloroform, C = ethyl acetate, D = methanol, E = residue
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Table 4: Insecticidal activities of the extract factions of Taxus wallichiana twigs

Insect % Mortality

+ve control | -vecontrol | A | B [C| D | E
Tribolium castaneum 100 0 0 0| O] 100 O
Rhyzopertha dominica 100 0 401 20 0| O] ¢
Callosbruchus analis 10C 0 30/ 0 |0 ]|27|0

Key words: A = n-hexane, B = chloroform, C = ethyl acetate, D = methanol, E = residue

Table 5: Phytotoxic activity of the extract fractions of Taxus wallichiana twigs

% Growth regulation
Conc. of samplepg/ml) Paraquat |
(0.015 pg/mi) vecontrol| A | B | C D E
500 100 0 85 89 79 50 2b
50 100 0 05| 25 08 21 O0b
5 100 0 -| 05 - 05 -

Key words: A = n-hexane, B = chloroform, C = ethyl acetate, D = methanol, E = residue

CONCLUSION

The present study confirmed that teeract fractions offaxus wallichiana twigs have antibacterial, antifungal,
insecticidal and phytotoxic activity. The plantfrequently used for the treatment of various dissadhis data
strongly supports that extensive research shouldobeducted to isolate phytochemical constituenépaasible for
antifungal, insecticidal and phytotoxic activitimselaborate the hidden medicinal potential ofglaant.

Acknowledgments
Higher education commission (HEC) of Pakistan ghhi acknowledges for providing financial supparcomplete
this work.

REFERENCES

[1] SR Baguar. in medicinal and poisonous plantBakistanpublisher prints publisher, Karachi, 1989; 440-446.
[2] RB Mujumdar; R Srinivasan; K Venkatrarmdngian J. of Chem., 1972,(10), 677-683.

[3] Medicinal Plants of nepal, Deapratment of metit plants, His Majesty§&overnment of Nepal, Katm andu.,
1984 44-56.

[4] Y Konda; T Sasaki; XL Sum; LX Onda; H Takyandi;Harigaya;chem .Pharm. Bull., 1994 (42), 2661 2668.
[5] E Graf; S Weinanday; B Koch, E Breitmaigbigs Ann. Chem., 1982 376-384.

[6] E Graf, S Weinanday; B Koch; E Breitmar; LigbiAnn,Chem.,1986 1147-1156.

[7] E Winterstein; AZ GuyerPhysiol.Chem., 1923 (128),175-188.

[8] E Winterstein; DZ Latrides?hysiol.Chem., 1921 (117), 240-250.

[9] YD Khlodova; LP Posternak; Al ApostoloWkr. Biohim zhir., 1976 48,533.

[10] GB Stall; K ProcNed. Akad.Wet.Ser.C., 1967, (70), 409-418.

[11] RW Miller; J. Nat. Proc., 198Q (43), 425-434.

[12] JL Mclaughlin; RW Miller; RG Powell; CR Smitld, Nat. Prod., 1981,(44),312-319.

[13] RW Miller; JL Mclaughlin; RC Powell., RD Platn; D Ronald; D Weisleder; J Smithd. Nat. Prod., 1982
(45),78-87.

[14] AK Jan; MR Shah; | Anis; IK Marwat]. Enzyme Inhib. Med. Chem., 2009 (24), 192-196.

[15] M Nisar; SA Tariqg; IK Marwat; MR Shah; IA Khad. Enzyme. Inhib. Med. Chem., 2009 (24), 224-229.

[16] M Shakirullah; H Ahmad; MR Shah ; | Ahmad; Ishaq; N Khan; A Badshah; | Khad, Enzyme Inhib. Med.
Chem., 201Q (doi:10.3109/14756366.2010.528413).

[17] JL McLaughlin; CJ Chang; DL Smith; “Bench-Topfoassays for the discovery of bioactive naturaldpcts
an update. In: Atta-ur- Rahman, editor. Studiesnatural Products chemistrAmsterdam:Elsevier Science
Publishers; 1991,383-409.

[18] BN Meyer; NR Ferrigni; JE Putnam; LB JacobsBiE Nichols; JL McLaughlinPlanta Med., 1982 (45), 31-
34.

[19] YJ Ahn; GH Kim; KY Cho; Bioassay system forsicticidal compounds, In: Proceedings of the third
symposium on the biochemical methodology for treeaech and development of the bioactive substaheds,at
Seoul, Republic of Kored,995 495-506.

402



