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ABSTRACT

The aim of the present investigation deals witHdgjizal evaluation of Rhazya stricta Decne leavést these
purpose different biological assays of crude methianextract (CME) and its fractions that are chtdorm
fraction, n-hexane fraction, acetone fraction arglaous fraction were carried out. The results of EEbhowed
maximum Antileishmanial activity with Ef14.93 pg//ml, while the ACE showed significanto@ytic activity with
EDso value 1.54 pg//ml. Antioxidant analysis of CME deiieed the 1G, values 36.599 pg//ml. Furthermore, the
Phytochemical analysis of CME and its fractionsvgbd the presence of Alkaloids, Flavonoids, Pher&dgonins
and Diterpenes. The extract and fractions were algpreciating for further investigations in future.
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INTRODUCTION

Balochistan province of Pakistan, possesses riclliaimal herbal resources, but has not been evaluate
scientifically, four indigenous medicinal plantsrmaly (Berberis baluchistanica, seriphidium quetenasdirlp
aucheriand Ferula costata showed potential antibacterial activity [1]. IralBchistan Province a large number of
medicinal plants have historically been used tattre wide range of diseases [Zjpday, thousands of plants,
traditionally used as a medicine, are being expldoe their antimicrobial activities and chemicangponents [3].
The American society of microbiology has recommehtee development of novel antibacterial agentabsge of

the emergence of multi-drug resistant bacteriah@gens [4] Rhazyagenus of arapocynacaecomprises of two
species nhamelRhazya stricta Dencnand Rhazya orientlig5]. It has wide range of applications and biotagi
importance in Pakistan traditional ethno-mediciRhazya strictehas been used in indigenous medicinal drugs to
cure different types of ailments in Pakistan, Indifgghanistan, Saudi Arabia, Qatar, United Arab Eatés (UAE),
Iran and Iraq [6]. The leaves, flowers and fruits Bhazya strictaare also used to treat cancer [7]. Crude ethanolic
extract of Rhazya strictahas led good results regarding anti-bacterial-tipggenase and acetyl choline sterase
activities [8]. Rhazya strictehas also been widely used in Arabian folk medicif@sthe treatment of diabetes
mellitus, inflammatory conditions, and helminth&$®]. In addition to alkaloids, isolation of some nokeadbidal
compounds has also been reported fiRhazya strictgolant [10]. Leishmaniasis is considered one of the serious
tropical diseases in many countries. It is causggnrotozoa,Leishmania.Three major clinical manifestation of
leishmaniasis are recognized: visceral, cutanemas Muco-cutaneous leishmaniasis [L@rowing number of
AIDS cases have brought increase attention towthetse diseases in developed countries [12]. Prelsegs which

are widely used not only show side effects but aee drug resistance and treatment failure spgé@mimmuno-
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comprromised patients who often fail respond orpaiome to relapse [13]. This disease is becomingerapidemic

in many parts of Pakistan, specially Balochistad 8mdh provinces are vulnerableGataneous leishmaniasi®n
the other hand, Reactive Oxygen Species (ROS) avduped during cell metabolism in both normal and
pathological conditions. Many diseases are causedR®S) such as Parkinson’'s disease, Cancer, Gigho
Arthritis, Asthma and Coronary heart diseases [D&struction of Biomolecules can be controlled tiéxidants
[15]. Antioxidants are capable to prevent or dedaidative processes by inhibiting the initiationpyopagation of
an oxidative chain reaction. They maintain theitiatral quality and increase shelf life of food aaldo is used to
prevent many oxidative-stress related diseases T¥) major synthetic antioxidants are used such,&$e2-butyl-
4-methoxyphenol (BHA) and 2,6-di-ter-butyl-4-metblyenol (BHT) but problem of these synthetic artiaxts
are that they have caused undesired health effectsThus there is still need for development efwndrugs. The
antileishmanial, antioxidant, and Cytotoxicity &ties of theRhazya strictaspecies in this study up to this time not
been investigated. We now present the results tilemhmanial activities oRhazya strictaAccording to literature
review previously the crude extract and its frawsioof Rhazya stricta decnédad not been reported as an
antileishmanial agent.

MATERIALS AND METHODS

Plant material
The leaves oRhazya stricta Decnwas collected from District Nushki, Balochistaroyince, Pakistan. The plant
was identified by taxonomist Prof. Dr. Mudassir.&sZaidi, University of Balochistan, Quetta, Pakist

Extraction and fractionation

Fresh leaves were washed, sliced and dried undeiesfor 15 days. The leaves extract was preparadafytical
grade methanol (3 kg in 8L) for 72hours. Then thethranol was removed and residue was immersed ihamelt
for further seven days. There after, the metharad decanted and filtered with Whatman filter papée filtrate
was subsequently concentrated under reduced pecasdBC in rotatory evaporator (Stuart RE 300) and dteed
constant weight (460 g) in vacuum oven (LINN hiderm) at 43C. This was crude methanolic leaves extract.
(CME)

The CME was than further fractionalized, where 280dCME was suspended in 250ml of distilled watEhnis
agueous suspension was further subjected to sebodvent extraction for four fractions, namely,n-hexane
fraction (NHF), chloroform fraction (CHF), acetofraction (ACE), and aqueous fraction (AQF).

Biological activities
Following biological activities were performed dretextract and its fractions.

Antileishmanial assay

Culture of parasites

L. major promastigotes were isolated from a patient witha@Geous leishmaniasis from (Bolan Medical complex),
Quetta, Pakistan. The promastigotes were grownNiN Mhedium and then cultured in 199 medium suppldeten
with 10% fetal bovine serum x (FBS) (PAA laboragsriGmbh).

Samples preparation

25, 50, 250 and 500ug/ml concentrations of CME ighdractions were prepared fawvitro studies. The extracts
were dissolved in DMSO and diluted in 199 mediumtaming 10% F.B.S. the final volume was adjuste@®00
pl with 199 medium, for each well a 24 well micdate in all experiments. The final concentratiorDMSO was
0.5% (v/v) as this concentration will not affecetparasite growth rate, mobility morphology [18P0 L. major
parasites were transformed into each well.

After hemocytometer counting, promastigotes wespsnded to yield 1xf@ell/ml in each well, as reference drug.
Amphotericin B was prepared in sterile DMSO at 2npl concentration. The highest concentration of &Mand
199 medium were also used for control groups. Mptates were incubated at 28. The numbers of parasites were
counted with a hemocytometer under a high microsadfer 6, 12, 24, 48 hours. All tievitro experiments were
run in triplicate and the results were expressed & inhibition in parasite numbers. The drug cotegion
required for 50% inhibitionin-vitro (ICsg) was calculate with parametric statistical proced(Finney probitic
analysis program) with the associated with 95% icemfce interval [19]
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Brine shrimp Cytotoxicity assay

The brine shrimp Cytotoxicity assay was performgdising the methodology according to the procedaseribed
by [20]. Brine shrimp Artemia salina larvae used as test organisms, were hatched 4T &7 artificial sea water.
Different concentrations i.e. 1000, 100, and 10mig{control) of CME, NHF, CCF, ACF and AQfwere in
methanol and used against brine shrlexpae. The death rate of these larvae was obsagaidst all concentration
of different fractions. For this purpose, 0.5m| gdenof each and every fraction was taken in 20ml, wolvent from
each vial was evaporated followed by addition of frartificial sea water, 30 shrimps were transddrinto each
vial, final volume was adjusted to 5ml by artificeea water and kept under florescence light 8CX6r 24 hours.
Test was performed in triplicate after this, deatlese counted, and percentage survival was counttid EDsg
values were determined by (Finney Computer program)

Antioxidant assay

The free radical scavenging activity was measunediding 2, 2-diphenyl-1-picryl-hydrzyl (DPPH) ass®&PPH
radical assay radical assay was performed accordintpe procedure described by [2IJPPH solution was
prepared by dissolving 3.2mg in 100ml of 82% of maebl. A volume of 2800ul of DPPH solution was atite
glass vials followed by addition of 200 pl of CMEading to the final concentration of 100, 50, 28,and 5 pg/ml
(negative control), mixture were shaken well arzllrated in dark at 2& for 1 hour. Absorbance was measured at
517nm using spectrophometer. (Pharma Spec 1700a8him Ascorbic acid (AsA) was used as positivetrobn
Each test was measured according to formula aggwé€re calculated by graphical method. Same procedase
then repeated with other fractions such as (NHEEGK), (ACF) and (AQF),

(%) scavenging effect = [(AC-AS)/ AS] x 100
Where; “AC” is the absorbance of negative contral 8AS” is the absorbance of Test Sample.

PHYTOCHEMICAL ANALYSIS

1.Test for alkaloids

a)Hager's test

1g of ACF was dissolved in 10ml of distilled watellowed by filtration. Then 1g of picric acid wasepared by
dissolving in 10ml of distilled water. By addingwedrops of picric acid in ACF solution. Appeararafeyellow
precipitates confirmed the presence of alkaloids.

b)Wagner's test

1g of CME was dissolved in 10ml of distilled watietlowed by filtration. Then the filtrate was tredt with
Wagner's reagenflodine in potassium iodigeFormation of brown reddish precipitates confirmled presence of
alkaloids.

2.Test for flavonoids

c) Lead acetate test

1g of CCF was diluted in 10ml of distilled wateu|léwed by filtration. Few drops of lead acetaterevadded in the
filtrate. Appearance of yellow precipitates indaxathe presence of flavonoids.

d)Alkaline reagent test

1g of CCF was diluted in 50ml of distilled watetléoved by filtration. Then 1g of NaOH was diluted 10ml of
distilled to form NaOH solution. Then the filtrateas mixed and shaken with NaOH solution. A yellosloced
appeared. Then few drops of HCL were added in ¢hatisn. The yellow color of solution turned intolorless
solution, indicating the presence of flavonoids.

3.Test for phenols

e)Fecktest

1g ACF of is diluted in 10ml of distilled water folved by filtration. Then in the filtrate few drop$ Feck solution
were added. Appearance of bluish black color irtditzhe presence of phenols.
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4.Test for saponin

f) Frothing test/ foam test

1g of crude extract is diluted with 4ml of distdlevater with constant shaking for 10 minutes inradgated
cylinder. Formation of 1cm layer of foam confirmibg presence of saponin. [22-24]

5.Test for Diterepenes

g)Copper acetate test

1g gram of CME was diluted in 10ml of distilled wafollowed by filtration. Few drops of copper atetsolution
were added in filtration. Emerald green color conéd the presence of diterpenes.

RESULTS AND DISCUSSION

Crude Methanolic Extract (CME) d®hazya stricta decnleaves were prepared and partitioned into fourtifsas
i.e. CCF, ACF, NHF and AQF. The plant crude exttheir partitions were evaluated for their biolagiactivities
Antileishmanial, Brine shrimp Cytotoxicity and Aatidant activities.

Antileshminial Activity

In- vitro Antileishmanial effect oRhazya stricta decrleaves. The extract and its fractions showed gobibition
activity against the promastigoteslofmajor even with a concentration of 25ug/ml. most of &ettiand its fractions
had an inhibition higher then (50%). Table (1) shbe 1G, of extract and fractions ranged between 14.92t818
pg/ml. CME was found to be more active than fraidCME showed the highest antileishmanial actioftyt4.93

% at 25 pg/ml. The AQF was the weakest one shodmg@o inhibition at 500 ug/ml. The CCF showed good
activity 61 % inhibition at 25 pg/ml. DMSO and 16@lture controls were found to be inactive in alperiments.
The reference drug Amphotercin B. was found to HE@% inhibitions after 48 hours.

Tablel. In-vitro efficacy of Rhazya stricta decne leavesextract and its fractions.
% Inhibition of death L. major parasite

. Doses | Number of Promastigotes| ,, . . . ..
Extracts/ Fraction (ug/mi) (x 10) % inhibition | (IC sq)ug/ml

25 35 65
50 30 70

CME 250 08 92 14.93
500 0 100
25 73 27
50 50 50

NHF 250 38 62 82.81
500 22 78
25 39 61
50 33 67

CCF 250 12 88 16.53
50C 3 97
25 55 45
50 51 49

ACF 250 47 53 72.90
50C 39 61
25 90 10
50 90 10

AQF 250 87 13 >100
500 85 15

Cytotoxic Activity

Brine shrimp cytotoxity assay has been considesegdrascribing assay for anti-microbial, anti-fungasecticidal
and anti-parasitological activities. Brine shringsay in suggested to be a convenient probe fgsithemacological
activities in Plant Extracts [25]n present study, CME dRhazya stricta decnkeaves showed Ef values 2.04
pg/ml while ACF showed significant activity with Efvalues of 1.54 pg/ml. On the other hand FractNdH$ and
CCF showed good activities with Epvalues of 1.44 and 3.65 pg/ml respectively. AQévad the lowest activity
with EDsgvalue of >100 pg/ml comparatively with Standardgdru
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Table (2)In-vitro cytotoxic bioassay oRhazya stricta decne leaves extract and its fractions

} i : % deaths at doses |
Extract/ Fractions | Number of Brine Shrimps 1000pg/ml | 100pg/ml] _ 10pg/mi EDso
CME 30 27 23 19 2.04
NHF 30 24 21 18 1.44
CCF 30 26 20 18 3.6¢
ACF 30 28 25 20 1.54
AQF 30 17 12 08 >100
DMSO -ve 30 0 0 0 0
Etoposide +ve
(Standard Drug) 30 30 27 24 0.5€

Antioxidant activity
DPPH free radical scavenging assay was used taaeshntioxidant potential of our samples.

CME as well as its fractions showed effective fradical scavenging activity as determined by DPBshg. The
results of free radical scavenging are given inetgB). CME has showed maximum antioxidant activifyh the
ICsovalue of 36.59 pg/miOn the other hand ACF showed good antioxidant igtivith 1Csq value of 42.15 pug/ml.
Other fractions; NHF has kgvalue of 55.7 pug/ml. respectively. While CCF and AQF showed lowest Festcal
scavenging activity and have 4£-100 pg/ml. CME has excellent free radical scavenging with, [85.59 pg/ml
which is comparable to Ascorbic acid. Phytochemasday of the CME shows that it has high conceatratof
Phenols which are known to be potent antioxid&ftazya stricta decnkaves have excellent pharmacological
importance and it should be investigated further I&plation, Purification and Characterization ddluable
compounds.

Table 3:- DPPH scavenging antioxidant activities o€ME and its Fractions of Rhazya stricta decne leaves

Extract/ Fractions | 10Cug/ml | 50ug/ml | 25ug/ml | 10ug/ml | 5pug/ml | 1Csoug/mi
CME 81.2 61.12 35.55 22.82 14.41 36.59
NHF 74.13 50.43 24.61 16.71 8.29 55.7
CCF 54.24 36.68 - - - >100
ACF 79.47 58.25 33.78 20.61 12.8¢4 42.15
AQF 31.28 12.48 - - - >100
ASA 95.0¢ 94.8] 90.07 86.% 44 54

Preliminary phytochemical Analysis
Phytochemical analysis showed the presence of dilks Flavonoids, saponins, Phenols and Diterp&vilesreas
terpenoids and cardiac glycoside were completedgatb

Table 4:- Phytochemical analysis of CME and its Fretions of Rhazya stricta decne leaves.

S.No Constituents/ Test CME| NHF| CCF| ACE| AQF
(1) | Alkaloids
a) Hagers Test + + - - -
b) Wagner Test + + - - -
2) Flavonoids
c) Lead acetate Test + + + + -
d) Alkaline Reagent Tesf  + + + - -
3) Phenols
e) FeCs;Tes + - - - -
4 Saponins
f) Foam Test/Froth Tesf + + + - +
(5) Diterpenes
g) Copper Acetate Test + + + + -

(-) Absent, (+) Present

Acknowledgement

The Authors are thankful to the Higher Educationm@assion of Pakistan and University of Balochisfan
financial support. We thank Prof. Dr. Mudassir.A¢aidi Botany Department University of Balochist@puetta,
Pakistan for identifying the plant.

597
Pelagia Research Library



Y. M. S. A. Al-Kahraman et al Asian J. Plant Sci. Res., 2012, 2 (5):593-598

REFERENCES

[1] Siraj A. k, Rasool B. T, M.A. K, Hameeda J, SaeedRK, Yasser M.S.A..A.K, Muhammad S. ®akistan.
Pak J. Bot.2012 44, 245-250.

[2] Atta-U-R, Ahmed.V.U., Pakistan Encyclopedia plant MedigcdJniversity grants commission press, Islamabad,
Pakistan1986,1:11

[3] Evans, Trease W.C, Evan’sPharmacognosy, f4ed. W.B Saunders Company Limited, I8, 1997,(58)15-
20.

[4] Anonymous. American society for microbiology (ASMhti microbe agents chemoth&g95.,39(suppl): 2-23
[5] Ali B.H, Algarawi A. A, Bashir A. K, Tanira M. O.Phytother. Res200Q 14: 469-471.

[6] Gilani S. A, Kikuchi A, Khan Z. S, Khattak Z. |, Wanabe K. N.,Phytother., Res2007,21: 301-307

[7]1Khan S. K. G.M.Pak. J. Pharm. S¢i2007,20(4): 274-279

[8] Sultana N, Khalid A.Nat. Prod. Res2010,24(4):305-314

[9] Ghonemi E. L, A., Encyclopaedia of the United Arab.Emirates Planted)sn Folk Medicine. United Arab
Emirates University Press, Al-Ain, UAE993,47-48,

[10]Zaman K. Res. Inst. Chen2010,. 1-25Q,

[11]Bogdan C. G. A, Solbach W, Rolinghoff MGurr. Opin. Immunal 1996,(8) 517-525.

[12]Berman J. D.Clin. Infec. Dias. ;1997 (24 ) 685-703.

[13]Davidson R. N.,Practical guide for the treatment of Leishmanid3isig., 1999,56(6): 1009-1018.
[14]Halliwell T, G, JIMCOxford University Press Oxford-ree Radicals in Biology and Medicin2003, (13).
1357-1365.

[15]Howell J.C, Food antioxidants.|nternational perspectives welcome and introductogynarks food Chem
Toxicol, 1986 (24) 997- 8.

[16]Gerber M. B.R ML, Hercberg S, Riboli E, Scalbert®AM.H., B.Cancer, 2002,89: 293-312

[L7]Namiki M., Crit. Rev. Food Sci1990,(29) 273-300

[18]Zhai L.M., Bolon J, Theander T. G., Christensen,3Barazmi.,J. Antimic chemotherapyl1999, (43) 793-
803.

[L9]FINNEY, D.G., probit analysighird edition) Cambridge University pres, Londd®.71

[20lAhmad M S, Hussian M, Hanif A. S, Qayyum M. Mirzg Bhem. Bio. Drugs Desigr2008, (71)568-576.
[21]Obeid H. K, Allen M..S, Bedgood D. R, Prenzler D, Robards KJ. Agric. Food Chem 2005, (53) 9911-
9920.

[22] Bachaya H.A, Igbal I, Khan M.N, Jabbar J, GilanHADin. .U, 2009 Int. J. Agric. Biol, (11) 606-610
[23]Maniyar Y, Bhixavatimath P, Agashikar N.\J, Ayurveda Integr Me#010,1: 287-291.

[24]Roopashree T.S, Dang R, Rani S.R.H, Narendrdnternational Journal of Applied Research in Natura
Products, 2008,1(3): 20-28

[25] Mayerhof E.R, Koncz-kalman R. Z, Nawrath C, BakkeG, Crameri A, Angelis K, Redel G.P, Sche#,J.
Hohn K.J,Embo J.1991,10: 697-704.

598
Pelagia Research Library



